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(a)

(b)

Plate 11.1 Prophylactic pancreatic duct stents. (a) 3-Fr, 4-cm 

long single-pigtail stent. (b) 5-Fr, 3-cm long fl anged stent.

Plate 16.1 Esophageal tear after passage of the 

echoendoscope.

Plate 16.2 Esophageal stent placed over the site of perforation.
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Plate 17.1 A. chicken meat bolus impacted above a distal 

esophageal mucosal (Schatzki) ring (not shown). The bolus was 

grasped using the polypectomy snare and lifted off the distal 

esophageal stenosis before being removed by mouth using the 

Roth net.

Plate 17.2 Endoscopic appearance of a distal esophageal 

mucosal (Schatzki) ring severed by the passage of the food bolus 

into the stomach under direct endoscopic visualization, water 

and air instillation, and gentle pressure by the endoscope tip. 

Mucosal rings account for many episodes of acute esophageal 

impaction, typically with a meat bolus (steakhouse syndrome).

Plate 17.3 Characteristic appearance of eosinophilic 

esophagitis, a clinical condition that underlies many foreign body 

impactions today. This endoscopic photograph, depicting multiple 

rings along the esophageal body, was taken upon introduction 

of the endoscope in the proximal esophagus and hence provided 

an endoscopic clue to the etiology of impaction, which occurred 

more distally in this patient (not shown).



Plate 17.4 Food impaction in a patient with severe scleroderma 

esophagus and secondary esophageal candidiasis. Note the 

dilated esophagus and the esophageal mucosal changes 

consistent with Candida infection. Careful water instillation 

allowed the endoscope to break up the food residue that initially 

appeared as a cast of the esophageal body. The repeated use of 

the Roth retrieval net eventually relieved the patient’s impaction 

and associated acute dysphagia.

Plate 17.5 Food impaction in a patient with esophageal 

achalasia. Note the distorted appearance of the distal esophageal 

mucosa consistent with stasis esophagitis. Because of the 

associated atony and dilation of the esophageal body, water 

instillation allowed the endoscope to bypass the impaction 

and break up the food residue into small particles. Using the 

endoscope, the food particles were then pushed into the 

stomach and relieved the patient’s dysphagia.

Plate 18.1 Wound dehiscence in the distal esophagus following 

resection of a diverticulum. The drainage tube in the pleural 

space is clearly seen.

Plate 18.2 Esophageal perforation caused by rigid 

esophagoscopy.



Plate 18.3 Same patient as in Figure 18.1, showing a Flamingo 

Wallstent in the distal esophagus covering the perforation. The 

stent was removed after 14 weeks, however a persisting fi stula 

revealed a retained metallic strand which was endoscopically 

removed (Figure 18.4).

Plate 24.1 Endoscopic picture of huge fundic varices. 

Venography obtained after complete obliteration therapy using a 

total of 6 mL Histoacryl-Lipiodol mixture (Figure 24.6).

(a)

(b)

Plate 24.2 Endoscopic pictures showing an acute bleeding from 

a sclerotherapy-induced ulcer on a varix at the distal esophagus (a). 

Immediate control of bleeding by intravariceal injection of 0.5 mL 

Histoacryl-Lipiodol mixture (b).



(a)

(b)

Plate 24.3 Endoscopic pictures showing an acute bleeding from 

huge fundic varices (a). Immediate control of bleeding is achieved 

by obliterating the varices using cyanoacrylate glue (b).

Plate 30.1 Sigmoidoscopic appearance of acute severe 

ulcerative colitis 6 days after IV steroid therapy.
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3

Defi nitions

Dysphagia refers to the sensation of food passage 

being hindered in its passage from mouth to stomach. 

Patients most frequently complain that food “sticks” 

in the retrosternal area or simply will “not go down.” 

Patients may complain of a feeling of choking and chest 

discomfort. In some cases food material is rapidly regur-

gitated to relieve symptoms.

Dysphagia can be divided into two types:

• oropharyngeal dysphagia where there is an inability 

to initiate the swallowing process and may involve 

disorders of striated muscle;

• esophageal dysphagia which involves disorders of the 

smooth muscle of the esophagus.

Odynophagia is the sensation of pain on swallowing 

which is usually felt in the chest or throat.

Globus is the sensation of a lump, fullness or tight-

ness in the throat.

Differential diagnosis

The causes of the above types of dysphagia are shown 

in Tables 1.1 and 1.2.

History and examination

Acute dysphagia is a relatively uncommon but dramatic 

presenting symptom and constitutes a gastrointesti-

nal emergency. The patient will complain of diffi culty 

 inititiating swallowing or state that food is readily swal-

lowed but results in the rapid onset of chest discomfort 

or pain which is only relieved by passage or regurgita-

tion of the swallowed food bolus. The latter sensation 

can result after swallowing a mouthful of liquid. In the 

acute case it is important to ask the patient about the 

presence of other neurological symptoms.

If oropharyngeal dysphagia is suspected, the fol-

lowing points are important:

• The patient may complain of nasal regurgitation of 

liquid, coughing or choking during swallowing or a 

1 Approach to Dysphagia
John S. Collins

Table 1.1 Etiology of oropharyngeal dysphagia.

Neurological disorders

Cerebrovascular disease

Amyotrophic lateral sclerosis

Parkinson’s Disease

Multiple sclerosis

Bulbar poliomyelitis

Wilson’s Disease

Cranial nerve injury

Brainstem tumours

Striated muscle disorders

Polymyositis

Dermatomyositis

Muscular dystrophies

Myasthenia gravis

Structural lesions

Infl ammatory – pharyngitis, tonsillar abscess

Head and neck tumors

Congenital webs

Plummer-Vinson syndrome

Cervical osteophytes

Surgical procedures to the oropharynx

Pharyngeal pouch (Zenker diverticulum)

Cricopharyngeal Bar

Metabolic disorders

Hypothyroidism

Hyperthyroidism

Steroid myopathy

Gastrointestinal Emergencies, 2nd Edition.   Edited by T. C. K. Tham,

J. S. A. Collins and R. M. Soetikno © 2009 Blackwell Publishing Ltd.
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solids initially and liquids later. Diffi culty with both sol-

ids and liquids suggests dysmotility.

• Is the dysphagia intermittent or progressive? 

Intermittent dysphagia may indicate a motility disorder 

such as diffuse esophageal spasm whereas a progressive 

course is more characteristic of an esophageal tumor.

• How long have symptoms been present? A long his-

tory usually greater that 12 months suggests a benign 

cause whereas a short history less than 4 weeks sug-

gests a malignant etiology.

• Has the patient a history of heartburn suggesting gas-

troesophageal refl ux disease (GERD)? While a history 

of heartburn does not rule out gastroesophageal cancer 

as a cause of dysphagia, a long history in the presence 

of slow onset, non-progressive symptoms may point to 

a benign peptic stricture as the cause.

A diagnostic algorithm for the symptomatic assessment 

of the patient with dysphagia is shown in Fig. 1.1.

The etiology of esophageal dysphagia is summa-

rized in Table 1.2.

While acute dysphagia may be painful, especially 

in relation to foreign body or food bolus impaction 

above an existing stricture, a history of odynophagia 

usually suggests an infl ammatory condition or disrup-

tion of the esophageal mucosa leading to the irrita-

tion of pain receptors. The causes of odynophagia are 

summarized in Table 1.3.

Clinical signs in patients who present with dys-

phagia are uncommon. On examination, the follow-

ing signs should be noted:

• loss of weight

• signs of anemia

• cervical lymphadenopathy

• hoarseness

• concomitant neurological especially bulbar signs

• respiratory signs if history of cough/choking

• hepatomegaly

• oral ulcers or signs of Candida

• goitre.

Investigation

Dysphagia is considered to be an “alarm symptom” 

and should be investigated as a matter of urgency in all 

cases. Upper gastrointestinal endoscopy is a safe inves-

tigation in experienced hands provided the intubation 

is carried out under direct visualization of the orophar-

ynx and upper esophageal sphincter. The endoscopist 

change in voice character which may indicate nasal 

speech due to palatal weakness.

• Patients may describe repeated attempts at the ini-

tiation of swallowing.

• Symptoms are noticed within a second of swallowing.

• Patients with cerebrovascular disease may give a 

history of symptoms of transient ischaemic attacks 

(TIA) – these would include visual disturbance, dys-

phasia or transient facial or limb weakness.

• There may be progressive muscular weakness and 

dysphagia is only part of the symptom complex, in 

contrast to esophageal dysphagia where swallowing 

disorder is the most prominent symptom.

• Patients should have a careful neurological examina-

tion and evaluation of the pharynx and larynx includ-

ing direct laryngoscopy.

In cases of esophageal dyphagia, the following points 

are important:

• Is the sensation of dysphagia worse with liquids or 

solids? If a progressive obstructive lesion is the cause of 

symptoms, the patient will notice diffi culty swallowing 

Table 1.2 Etiology of esophageal dyphagia.

Neuromuscular/dysmotility disorders

Achalasia

CRST syndrome

Diffuse esophageal spasm

Nutcracker esophagus

Hypertensive lower esophageal shincter

Nonspecifi c esophageal dysmotility

Chaga disease

Mixed connective tissue disease

Mechanical strictures – intrinsic

Peptic related to GERD

Carcinoma

Esophageal webs

Esophageal diverticula

Lower esophageal ring (Schatzki)

Benign tumors

Foreign bodies

Acute esophageal mucosal infections

Pemphigus/pemphigoid

Crohn’s disease

Mechanical lesions – extrinsic

Bronchial carcinoma

Mediastinal nodes

Vascular compression

Mediastinal tumors

Cervical osteoarthritis/spondylosis
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should be alert to the possibility of a high obstruction 

and the likelihood of retained food debris or saliva if 

dysphagia has been present for some time. If there is 

a history of choking, the patient should have a liquid-

only diet for 24 hours followed by a 12-hour fast prior 

to the procedure. In some cases, the careful passage 

of a nasoesophageal tube to aspirate retained luminal 

contents may be necessary. At endoscopy, obstruct-

ing lesions can be biopsied and peptic strictures can be 

dilated with a balloon or bougie.

The presence of a dilated food and saliva-fi lled 

esophagus in the absence of a stricture raises the pos-

sibility of achalasia.

Barium studies are not a prerequisite for endoscopy 

but should be considered complementary in dysphagia. 

Barium swallow may give additional information in 

the following situations:

• in cases of suspected oropharyngeal dysphagia, 

especially if videofl uoroscopy is employed;

• where a high esophageal obstruction is suspected 

prior to endoscopy;

• where a motility disorder is suspected as a method 

to assess lower esophageal relaxation.

Esophageal manometry is indicated if both endoscopy 

and barium studies are inconclusive in the presence of 

persistent symptoms. Manometry requires intubation 

of the esophagus with a multilumen recording catheter 

Table 1.3 Etiology of odynophagia.

Infectious esophagitis

Candida

Herpes simplex

Cytomegalovirus

Pill-induced ulceration

Refl ux disease/stricture

Radiation esophagitis

Caustic injury

Motility disorders stimulated by swallowing

Cancer

Graft-versus-host disease

Foreign body

Figure 1.1 Diagnostic algorithm for the symptomatic assessment of the patient with dysphagia. (From Castell DO. Approach to the 

patient with dysphagia. In: Yamada et al., 1995 with permission.)

Food stops or ”sticks“
after swallowed

Oropharyngeal dysphagia Esophageal dysphagia

Multiple etiologies
(see Table 1.1)

Mechanical obstruction Neuromuscular disorder

Chest pain

Lower
esophageal

ring

Peptic
stricture

Carcinoma Diffuse
esophageal

spasm

Scleroderma Achalasia

Dysphagia

Difficulty initiating swallows
(includes coughing, choking,

and nasal regurgitation)

Solid or liquid foodSolid food only

Chronic heartburn Respiratory sxAge � 50

Intermittent Progressive

Chronic heartburn

Intermittent Progressive
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attached to a polygraph. Pressure changes are recorded 

during water bolus swallows along the esophageal body 

and at the upper and lower esophageal sphincters.

Management of dysphagia

The management of dysphagia depends on the under-

lying cause. In a patient presenting with total dysphagia 

who is unable to swallow even small amounts of liquid 

or saliva, urgent treatment is indicated (Fig. 1.2).

The management of oropharyngeal dysphagia can 

be treated by control of the underlying neurological 

or metabolic disorder. Dietary modifi cation under the 

supervision of a speech and language therapist may 

maintain oral swallowing and avoid gastrostomy tube 

placement in patients with stroke and pseudobulbar or 

bulbar palsy. Gastrostomy tube placement may be the 

only management option in patients with inoperable 

mouth or throat tumors or in cases where recurrent 

pulmonary aspiration is life threatening.

Peptic stricture
When the endoscopic appearances are characteristic 

of a benign peptic stricture, dilatation can usually be 

carried out at the time of the procedure using either 

wire-guided bougies or a balloon. If the stricture is 

complex, very tight or associated with esophageal scar-

ring, it may be safer to carry out wire guided dilatation 

using graded bougies. The majority of patients will gain 

symptomatic relief and the risk of complications is low 

(See chapter on oesophageal perforation).

It is essential that all patients are treated with an 

adquate dose of a proton pump inhibitor to prevent 

recurrence. Repeat dilatations are necessary in some 

cases and repeat inspection and biopsy is advised if there 

is any concern about mucosal dysplasia or malignancy.

Esophageal carcinoma
Suspected carcinoma which is detected at endoscopy 

requires biopsy confi rmation and subsequent staging so 

that a management plan can be formulated. The most 

accurate modality for staging is endoscopic ultrasound 

which can assess depth of local invasion and regional 

lymph node status. Chest and abdominal CT is a less 

accurate technique but CT/PET scanning enhances 

staging accuracy, especially in adenocarcinomas.

Surgery offers the only chance of cure but only 30% 

of tumors are resectable and 5-year survival is 10% in 

European studies. Contraindications to surgery include 

invasion of vascular structures, metastatic disease and 

patients with comorbidity and high operative risk.

Palliative management will be indicated in 70% of 

patients following staging. Esophageal dilatation fol-

lowed by the endoscopic placement of a metal stent 

gives adequate swallowing relief in the majority of 

cases. In situations where there is complete obstruc-

tion of the esophageal lumen by tumor, endoscopic 

LASER therapy can provide adequate palliation of 

dysphagia. The prognosis is poor with a mean survival 

of 10 months after diagnosis with a 5-year survival of 

5%. Where surgical resection is completed after stag-

ing and selection, 5-year survival can be up to 25%.

Further reading

Castell DO. Approach to the patient with dysphagia. In: 

Yamada T, Alpers DH, Owyang C, Powell DW, Silverstein 

FE, eds. Textbook of Gastroenterology. Philadelphia: Lippincott, 

1995.

Falk GW, Richter JE. Approach to the patient with acute 

dysphagia, odynophagia, and non-cardiac chest pain. In: 

Taylor MB, ed. Gastrointestinal Emergencies 2nd edition. 

Baltimore: Williams & Wilkins, 1997; 65–84.

Yamada T, Alpers DH, Owyang C, Powell DW, Silverstein 

FE, eds. Textbook of Gastroenterology. Philadelphia: Lippincott, 
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Defi nition

Acute nausea with or without vomiting is a common 

symptom. Nausea is described as an unpleasant sen-

sation of imminent vomiting. Vomiting is defi ned as 

the forceful expulsion of gastric contents through the 

mouth and it should be differentiated from retching and 

regurgitation. Retching is the term which describes 

the labored, rhythmic respiratory activity and abdom-

inal muscular contractions which usually precede 

vomiting. Regurgitation is the effortless propulsion of 

gastric contents into the mouth without abdominal 

diaphragmatic muscular contractions.

The act of vomiting is initiated by the vomiting center 

in the medulla or the chemoreceptor trigger zone 

(CTZ) in the fl oor of the fourth ventricle via a combi-

nation of motor and autonomic responses. Vomiting 

starts with salivation and then reverse peristalsis in 

the small intestines and a relaxed pyloric sphincter. 

Subsequent glottis closure (to prevent aspiration), 

abdominal and gastric muscular contractions and relax-

ation of the lower esophageal sphincter result in the 

fi nal act of vomiting.

Etiology

The causes of acute nausea and vomiting are exten-

sive and are summarized in Table 2.1.

• Visceral (gut and peritoneum) – visceral pain 

from a variety of intraabdominal causes often is asso-

ciated with an acute abdomen including sepsis and 

mechanical obstruction. Gastric outlet obstruction 

leads to prolonged vomiting of the projectile nature.

2 Approach to Vomiting
Bee Chan Lee, John S. Collins

Table 2.1 Causes of acute vomiting.

Visceral stimuli Peritonitis

 Small bowel obstruction

 Pseudo-obstruction

 Acute pancreatitis

 Acute cholecystitis

 Acute appendicitis

 Gastric outlet obstruction

 Mesenteric ischemia

CNS Vestibular disorders

 CNS tumours

 Meningitis

 Cerebral abscess

 Subarachnoid hemorrhage

 Head injury

 Migraine

 Reye’s Syndrome

Drugs Chemotherapeutic agents

 Antibiotics/antivirals

 Narcotics

 Analgesics

 Digoxin

Infections Sporadic viral infections

 Gastroenteritis (bacterial/viral)

 Hepatitis viruses

 Non-gastrointestinal infections

Endocrine/metabolic Diabetic ketoacidosis

 Adrenal insuffi ciency

 Hypercalcemia

 Uremia

 Acute intermittent porphyria

Miscellaneous Psychogenic

Ethanol abuse Radiotherapy

 Pregnancy

 Carcinomatosis

 Postoperation

 Cyclical vomiting

Gastrointestinal Emergencies, 2nd Edition.   Edited by T. C. K. Tham,

J. S. A. Collins and R. M. Soetikno © 2009 Blackwell Publishing Ltd.

ISBN: 978-1-405-14634-0
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A thorough drug history, including over-the-counter 

medication and herbal remedies, may reveal the cause. 

Patients should also be asked about recent relevant 

CNS symptoms of vertigo, headache, blurred vision 

or head injury. If no organic causes are obvious, then 

consider psychogenic or functional vomiting.

Examination

• Signs of dehydration – dry tongue, decreased skin 

turgor, postural hypotension.

• Smell of alcohol or ketones on the breath.

• Confusion may be present due to hypercalcemia or 

hypernatremia.

• Abdominal examination for signs of peritonism, 

gastric stasis or acute intestinal obstruction. A succus-

sion ‘splash’ is suggestive of gastric outlet obstruction.

• CNS signs of meningism, nystagmus or papilledema.

Other important clinical features to look out for include:

• Signs of uremia – sallow appearance, pericardial rub.

• Signs of hypoadrenalism – pigmentation, postural 

hypotension.

• Characteristic skin blisters of acute intermittent 

porphyria.

Investigations

In all cases, basic laboratory tests such as full blood 

count, urea, electrolytes and infl ammatory markers 

are essential. A pregnancy test should be performed 

in any female of reproductive age, preferably before 

any radiographic studies are performed. Subsequent 

investigations will be directed towards the suspected 

cause elicited from the history.

If infection is suspected:

• liver function tests

• viral hepatitis serology

• stool culture

• urinalysis and urine culture (particularly in elderly 

patients).

If a visceral cause is suspected:

• serum pancreatic enzymes (amylase and lipase) – if 

acute epigastric tenderness suggests acute pancreatitis.

• plain abdominal radiographs (erect and supine) – in 

the presence of peritonism, they may show an ileus, 

small bowel obstruction or free gas due to perforation.

• CNS causes – these include head injuries,  intracranial 

infections/infl ammation and raised intracranial pres-

sure. Stimulation or disorders of the vestibular system 

such as motion sickness should not be overlooked.

• Drugs – nausea and vomiting are common side 

effects of chemotherapeutic agents, antibiotics, analge-

sics and narcotics but the list of other offending drugs 

is endless. It is also important to enquire about recrea-

tional drug use, of which the commonest is alcohol 

abuse. Acetominophen/Paracetamol and salicylate tox-

icity also result in nausea or vomiting and this needs to 

be excluded.

• Infections – food poisoning (bacterial and viral) 

is the commonest. Others include epidemic viral infec-

tions, e.g. Norwalk agent and non-gastrointestinal infec-

tions such as otitis media and urinary tract infection.

• Endocrine and metabolic – commoner ones 

are hypercalcemia and uremia; less common cause 

includes acute intermittent porphyria.

• Miscellaneous – pregnancy (hyperemesis grav-

idarum), postoperation, cardiac causes (myocardial 

infarction and congestive cardiac failure), psychogenic 

vomiting and cyclical vomiting syndrome.

History

A detailed history is crucial in elucidating the cause 

of vomiting. The above causes should be considered. 

Constitutional symptoms of fever, myalgia, headache 

or possible infectious contacts in the family, school, 

workplace or institutions should alert the clinicians 

to an infectious etiology. Foreign travel and inges-

tion of inadequately cooked meat raise the suspicion 

of gastroenteritis. In these situations, a stool sample 

may reveal Norwalk agent, Salmonella, Campylobacter, 

Staphylococcus aureus or Bacillus cereus.

Any associated abdominal pain with guarding 

points to an acute abdomen. Bilious vomiting sug-

gests a proximal intestinal obstruction while feculant 

vomiting is due to a more distal obstruction. Gastric 

outlet obstruction usually leads to postprandial pro-

jectile vomiting. When vomiting is associated with 

jaundice, anorexia and nausea, a hepatic etiology 

should be considered.

If there are no obvious symptoms of infection or 

acute abdomen, pregnancy should be excluded in 

female patients who are in their reproductive years. 
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• abdominal ultrasound – may show gallstones and a 

thickened gallbladder wall if biliary signs are present.

• Upper endoscopy or barium meal – to confi rm gastric 

outlet obstruction, preferably after the residual gastric 

contents have been emptied using a nasogastric tube.

If a CNS cause is suspected:

• CT or MRI of brain;

• lumbar puncture – should be avoided until the 

presence of raised intracranial pressure has defi nitely 

been excluded;

• vestibular testing.

Other tests to consider: synacthen test, urinary 

porphyrins.

Management of acute nausea and 
vomiting

A three-step approach is advocated:

1. Correction of any complications of vomiting such 

as dehydration and acid/electrolyte abnormalities.

2. Targeted therapy of identifi ed cause of vomiting.

3. Symptomatic treatment if necessary.

Fluid replacement
If the patient is dehydrated and cannot tolerate oral 

fl uids, intravenous fl uid replacement using normal 

saline should be started. Potassium supplements may 

be required in patients with gastric outlet obstruction 

or if the vomiting has been associated with prolonged 

diarrhea. Management of diabetic ketoacidosis should 

be tailored according to local hospital guidelines.

Antiemetic drugs
These agents are useful in the acute phase in the major-

ity of cases of acute vomiting where the underlying 

etiology is not clear but urgent symptomatic relief is 

necessary. In some cases, more than one agent may be 

required. The main types of antiemetic drugs are sum-

marized in Table 2.2 and their clinical uses in Table 2.3.

• Prochlorperazine (Stemetil®): Particularly effec-

tive in vestibular vomiting. Its main side effects are 

extrapyramidal symptoms. It must be cautiously used in 

patients with Parkinson disease, narrow angle glau-

coma and a history of phenothiazine sensitivity.

Oral prochlorperazine – 20 mg initially followed 

by 10 mg after 2 hours. For prevention, give 5–10 mg 

2–3 times daily.

Sublingual (Buccastem®) – a 3 mg tablet can be 

placed high up between the upper lip and gums 

and left to dissolve. Recommended dosage is 1–2 

tablets twice daily.

Suppository – a 25 mg suppository can be placed 

rectally stat, followed by oral dose after 6 hours if 

necessary.

Injection – give 12.5 mg stat by deep intramuscu-

lar injection, followed by oral dose after 6 hours if 

necessary.

• Cyclizine (Valoid®): This is a histamine H1 recep-

tor antagonist and is effective in patients where there 

is a contraindication to the above. It can cause drows-

iness and should be used with caution in the elderly. 

For severe vomiting or in patients who cannot toler-

ate oral medication, give 50 mg stat either by intra-

muscular or intravenous injection and this can be 

repeated 8-hourly. For less severe vomiting, oral dose 

50 mg 8-hourly can be given.

• Domperidone (Motilium®) and metoclopra-
mide (Maxolon®): These drugs are dopamine recep-

tor antagonists and also function as prokinetic agents. 

Domperidone has not been approved for use in the 

Table 2.2 Classes of antiemetic drug.

Antimuscarinic Scopalamine (hyoscine)

Antihistamine Cyclizine

 Promethazine

 Meclozine

 Cinnarazine

Antidopaminergic Prochlorperazine

 Domperidone

 Metoclopramide

Antiserotoninergic Ondansetron

 Granisetron

 Tropisetron

Table 2.3 Clinical uses of different antiemetics.

Antimuscarinic Motion sickness

Antihistamine Motion sickness, vestibular causes

Antidopaminergic  Extensive indications including 

 gastroenteritis, postoperative, 

 chemo/radiotherapy-induced 

 vomiting, medication

Antiserotoninergic As above indications
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US. Metoclopramide is contraindicated in gastrointesti-

nal obstruction and perforation. Domperidone can be 

given orally (10–20 mg) or rectally (30–60 mg) every 

4–8 hours. Alternatively, give metoclopramide 10 mg, 

either oral or injections (intramuscular/intravenous) 

every 8 hours.

• Ondansetron (Zofran®): If all above fail, this 

serotonin 5-HT3 receptor antagonist can be given as 

a 4 mg dose either by intramuscular or intravascular 

injection. It can also be given as 16 mg suppositories. 

If vomiting is controlled after the initial dose, the 

oral form can be given up to a daily maximum dose 

of 32 mg in the 4 or 8 mg tablet form. 5-HT3 receptor 

antagonists are regarded as fi rst line anti-emetics for 

chemotherapy-induced vomiting and they are gener-

ally well tolerated.

Management of specifi c causes of acute vomit-

ing is described in detail in relevant chapters in this 

book.
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Introduction

Upper gastrointestinal bleeding is broadly divided into 

two main patient groups, nonvariceal and variceal 

upper gastrointestinal bleeding.

The initial assessment and aggressive resuscitation 

of patients who present with an episode of upper gas-

trointestinal bleeding are important before endoscopy 

and have been shown to reduce mortality [1]. This 

chapter will discuss the background, initial assess-

ment and management of patients who present with 

suspected upper gastrointestinal bleeding.

Pathophysiology

Nonvariceal upper gastrointestinal bleeding
Peptic ulcer is the most common cause of nonvariceal 

upper gastrointestinal bleeding. These ulcers are 

mainly caused by Helicobacter pylori or by nonsteroi-

dal antiinfl ammatory drugs. H. pylori can be found in 

the stomach in 95% of patients with a duodenal ulcer 

and in most patients with a gastric ulcer not associ-

ated with NSAID use. Daily NSAID usage causes an 

estimated 40-fold increase in gastric ulcer creation 

and an 8-fold increase in duodenal ulcer creation [2]. 

As the peptic ulcer defect invades deeper into the gas-

troduodenal mucosa, the arterial wall weakens and 

necrosis develops. This leads to the development of a 

pseudoaneurysm which can rupture and then bleed-

ing may result. Duodenal ulcers are more common 

than gastric ulcers, but the incidence of bleeding is 

comparable for both. Bleeding vessels larger than 

1.5 mm in diameter are associated with an increased 

mortality rate. There is evidence that therapy with 

high-dose proton pump inhibitors may decrease the 

rate of rebleeding after endoscopic therapy; this is 

thought to be due to its effect on increasing the gas-

tric pH above 6, thereby stabilizing the clot.

Variceal hemorrhage
The portal vein carries approximately 1500 mL/min of 

blood from the intestines, spleen and stomach to the 

liver. Obstruction of portal venous fl ow, whatever 

the etiology, results in a raised portal venous pressure. 

An elevated portal venous pressure (�10 mmHg) 

causes distension to proximal veins and increase in 

the intracapillary pressure in organs drained by the 

obstructed veins.

Gastroesophageal varices have two main infl ows, the 

fi rst being the left gastric or coronary vein, and the other 

is the splenic hilus, through the short gastric veins.

The bleeding risk for esophageal varices becomes 

signifi cant once the intravariceal pressure reaches a 

threshold value. The increased tension (T) within the 

varices is directly related to its intravascular pressure 

(P) and radius (R) and is inversely related to its wall 

thickness (W), i.e. T � P � R/W. The life-threatening 

bleeding that occurs is the result of the high intravas-

cular tension. Of the patients newly diagnosed with 

cirrhosis each year, 30% will have decompensated dis-

ease; however, it is the 60% with uncompensated dis-

ease who have varices [2]. Estimates from prospective 

studies indicate that the overall incidence of esopha-

geal varices in patients with cirrhosis is 8% each year.

Elevated portal venous pressure can lead to uncon-

trolled variceal hemorrhage and therefore provides 

3 Approach to Upper Gastrointestinal 
Bleeding
Patrick Allen, Tony C.K. Tham

Gastrointestinal Emergencies, 2nd Edition.   Edited by T. C. K. Tham,
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cause of mortality is usually due to the patient’s preex-

isting comorbidity rather than due to exsanguinations.

Variceal hemorrhage
Patients who bleed from esophageal varices have a 70% 

risk of rebleeding and of these approximately 30% of 

further bleeding episodes are fatal. Mortality is high-

est in the fi rst 24–48 hours after a bleeding episode and 

decreases slowly over the next 6 weeks. Again the pres-

ence of comorbidities (i.e. renal, pulmonary, cardiovas-

cular) predicts the highest mortality (20–65%).

History

The symptoms and signs of patients presenting with 

upper gastrointestinal bleeding may include:

• dyspepsia

• epigastric pain

• heartburn

• weakness

• syncope

• hematemesis (e.g. coffee-ground vomitus, bright 

red vomitus, etc.)

• melena (black stools)

• hemotochezia (bright red rectal bleeding)

• weight loss

• dysphagia.

Past medical history
It is necessary to document the recent use of aspirin 

or NSAIDs. As ulcers can recur, it is important to elicit 

a past medical history of peptic ulcer disease. Patients 

may present subacutely with a vague dyspeptic his-

tory or an incidental fi nding of iron defi ciency ane-

mia. A history of chronic alcohol abuse or chronic 

hepatitis (B or C) increases the likelihood of variceal 

hemorrhage or portal gastropathy.

Examination and assessment

Primary assessment
The amount of blood loss should be estimated. The 

patient’s hemodynamic status should be determined. 

Clinical signs such as tachycardia �100 beats/min 

(bpm), systolic blood pressure �90 mmHg, cool extrem-

ities, syncope and other signs of shock such as ongoing 

hematemesis or hematochezia should alert the clinician 

the rationale for the use of transjugular intrahepatic 

portosystemic shunts (TIPS). The goal of the pro-

cedure is to reduce the portal-to-atrial pressure to 

less than 12 mmHg. Another measurement of portal 

pressure is the portal–hepatic vein gradient (PHVG). 

Measurement of the free hepatic and wedged hepatic 

pressures before and after the procedure should docu-

ment a decrease of the PHVG to less than 12 mmHg. 

The TIPS procedure controls variceal bleeding in more 

than 90% of patients [3].

Causes of upper gastrointestinal 
hemorrhage

The major causes of upper GI hemorrhage are sum-

marized in Table 3.1 [4]. Bleeding from peptic ulcers 

accounts for over half of all cases of upper gastrointes-

tinal bleeding.

Morbidity/mortality from upper 
gastrointestinal  bleeding

Non variceal upper gastrointestinal 
bleeding
Patients usually present with an ulcer that has bled or is 

actively bleeding, but approximately 80% of ulcers stop 

bleeding. The overall mortality is approximately 10%. 

The presence of rebleeding or continued bleeding is 

strongly associated with a high mortality. The presence 

of comorbidities has been shown to increase the risk 

of rebleeding in patients after endoscopic therapy. The 

Table 3.1 Major causes of upper gastrointestinal bleeding 

(% frequency) [4].

Source of bleeding Frequency (%)

Peptic ulcer 35–62%

Gastroesophageal varices  4–31%

Mallory–Weiss tear  4–13%

Gastroduodenal erosions  3–11%

Erosive esophagitis  2–8%

Malignancy  1–4%

Unidentifi ed source  7–25%
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to properly triage these patients to a high dependency 

setting.

Patients who present with upper gastrointestinal 

bleeding associated with hemorrhagic shock have been 

shown to have a mortality of up to 30%. Hemorrhage 

may be classifi ed based on the amount of blood loss, as 

noted in the Table 3.2 [5]. This classifi cation scheme aids 

understanding of the clinical manifestations of hemor-

rhagic shock. In early class 1 shock seen with a 15% 

loss of total blood volume, the patient may have normal 

vital signs. As the amount of blood loss increases the 

clinical signs and symptoms become more obvious.

Secondary assessment
• Signs of chronic liver disease should be sought on 

further examination, including ascites, splenomegaly, 

spider nevi.

• Signs suggestive of malignancy indicate a poorer 

prognosis, i.e. a nodular or enlarged liver, ascites or 

lymphadenopathy.

• The fi nding of telangiectasia may indicate a case of 

hereditary hemorrhagic telangiectasia.

Initial management: resuscitation

Despite recent advances in diagnosis and therapeu-

tic endoscopic techniques the mortality of patients 

with upper gastrointestinal bleeding has remained 

relatively constant. In one prospective study patients 

who received early intensive resuscitation were more 

quickly stabilized hemodynamically and the hematocrit 

was corrected sooner, resulting in a lower incidence of 

myocardial infarction and reduction in mortality [1].

The approach to a hemodynamically unstable patient 

begins initially with assessing the airway, breathing and 

circulation, i.e. ABC. Some patients who present with 

severe blood loss and hypovolemic shock can present 

with mental status changes; in these circumstances 

the patients are at increased risk for aspiration. This is 

a potentially preventable complication and one that if 

present may increase morbidity and mortality in these 

patients. This situation should be recognized early and 

patients electively intubated in a controlled setting 

using cricoid pressure.

When the airway has been secured it is necessary 

to obtain intravenous access. It is adequate to insert 

bilateral 16-gauge upper extremity intravenous lines 

for volume resuscitative measures. An estimated 

guideline for fl uid replacement to correct the hypovo-

lemia is the 3-for-1 rule. This rule aims to replace each 

millilitre (mL) of blood loss with 3 mL of crystalloid 

(or colloid) fl uid. This regime is commonly the initial 

fl uid replacement until cross-matched or type-specifi c 

blood becomes available. Patients with comorbidities, 

e.g. cardiovascular diseases, may require pulmonary 

artery catheter insertion to evaluate cardiac perform-

ance profi les and resuscitation adequacy in the early 

stages.

Risk assessment

Several validated risk stratifi cation scores have been 

published; many of these are composite scoring sys-

tems including both clinical and endoscopic param-

eters. Such a score should aid clinical decisions, e.g. by 

triaging patients to a high dependency unit if they are 

Table 3.2 Estimated fl uid and blood losses in shock [5].

 Class 1 Class 2 Class 3 Class 4

Blood loss, mL �750 750–1500 1500–2000 �2000

Blood loss, % blood volume �15% 15–30% 30–40% �40%

Pulse rate �100 �100 �120 �140

Blood pressure normal normal decreased decreased

Respiratory rate normal or increased decreased decreased decreased

Urine output mL/h 14–20 20–30 30–40 �35

Mental status slightly anxious mildly anxious confused lethargic

Fluid replacement crystalloid crystalloid crystalloid and blood crystalloid and blood
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at high risk. If they are low risk, these patients can be 

discharged sooner.

The Rockall score (see Table 3.3 [6]) is based on age, 

comorbidities, the presence of shock, and endoscopic 

fi ndings. A total score of 3 or less is associated with 

an excellent prognosis, while a score of 8 or more is 

associated with a high risk of mortality. To date, the 

Rockall score is one of the most widely used methods 

for risk assessment in upper gastrointestinal bleeding 

and it has been validated by several studies.

In a study designed to validate the Rockall risk score, 

admissions to a gastrointestinal bleeding unit were 

scored prospectively for upper gastrointestinal bleed-

ing secondary to both peptic ulcer and variceal hem-

orrhage. The results showed that if an initial (clinical) 

Rockall score was less than or equal to 2, the risk of 

mortality for esophageal variceal bleeding was 2.6% 

and for peptic ulcer bleeding no patients died. If the 

complete Rockall score (i.e. total score post-endoscopy) 

was less than or equal to 4 the risk of rebleeding in the 

variceal group was 1.8%, and 7.5% in the peptic ulcer 

group. See Table 3.4 for relationship between Rockall 

score and risk of rebleeding and mortality [7].

Another risk assessment tool is the Blatchford 

score (see Table 3.5). This utilizes simple clinical and 

biochemical parameters to derive a score that predicts 

the need for intervention to control recurrent bleed-

ing. This has an advantage over the Rockall score 

in that it does not require endoscopic parameters to 

derive a score. The risk factors – elevated blood urea, 

reduced hemoglobin, a drop in systolic blood pressure, 

a tachycardia, the presence of melena or syncope, and 

evidence of hepatic or cardiac disease – are assigned 

numerical values. The full score can be used to deter-

mine the required level of care on admission and to 

Table 3.3 Rockall risk score scheme [6].

Value Score

 0 1 2 3

Age (years) �60 60–79 �80 –

Shock None (systolic BP �100, Tachycardia Hypotension (systolic –

   pulse �100)   (systolic BP �100, pulse   BP �100)

   �100)   

Comorbidity No major comorbidity – Cardiac failure, ischemic Renal failure, liver failure,

     heart disease, any   disseminated malignancy

     major comorbidity

Diagnosis Mallory-Weiss tear,  All other diagnoses Malignancy of upper –

   no lesion identifi ed    gastrointestinal tract

   and no SRH   

Major stigmata  None or dark spot only – Blood in upper –

  of recent     gastrointestinal tract,

  haemorrhage     adherent clot, visible

     or spurting vessel

The total score is calculated by simple addition of each variable. Maximum additive score prior to endoscopy is 7, maximum additive 

score following endoscopy is 11. BP blood pressure, SRH stigmata of recent hemorrhage.

Table 3.4 Relationship between Rockall score, rebleeding 

and mortality [7].

Score % Rebleeding % Mortality

0  5  0

1  3  0

2  5  0

3 11  3

4 14  5

5 24 11

6 33 17

7 44 27

8� 42 41
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identify those patients who need urgent treatment 

(see Table 3.6). A simplifi ed fast-track risk screening 

procedure has been developed to identify patients at 

low risk of needing clinical intervention for upper gas-

trointestinal bleeding. This states that if all of the follow-

ing variables are present then the patient is at low risk 

for requiring intervention, i.e. blood urea �6.5 mmol/

L, hemoglobin �13.0 g/dL for men or �12.0 g/dL for 

women, systolic blood pressure �110 mmHg or higher 

and pulse less than 100 bpm [8].

The following are independent risk factors for 

variceal upper gastrointestinal bleed and include:

• variceal size: the larger the varix, the higher the 

risk of rupture and bleeding;

• the presence of endoscopic red colour signs (e.g. 

red wale markings, cherry red spots);

• the Child–Pugh classifi cation;

• active alcohol intake in patients with chronic alco-

hol-related diseases;

• local changes in the distal oesophagus (e.g. gastro-

esophageal refl ux disease).

The Child–Pugh classifi cation (Table 3.7) can aid in 

assessing prognosis following an acute variceal hemor-

rhage. A total score of less than or equal to 3 is associ-

ated with a good prognosis, while a score of 8 or more 

is associated with a high risk of death [9].

Investigations

Initial investigations are necessary to determine base-

line indices in evaluating patients with an upper GI 

bleed and include:

• Full blood count with platelet count: this is 

required to assess the level of blood loss, although this 

can be normal in the early stages. The hemoglobin 

should be monitored serially in order to follow the pro 

gress of the bleed as falling hemoglobin may signify 

ongoing hemorrhage requiring further  intervention. 

Table 3.5 Blatchford admission risk markers [8].

Admission risk marker Score component value

Blood urea (mmol/L)

6.5–8 2

8.0–10.0 3

10.0–25.0 4

�25 6

Hemoglobin (g/dL) for men

12–13 1

10–12 3

�10 6

Hemoglobin (g/dL) for women

10–12 1

�10 6

Systolic blood pressure (mmHg)

100–109 1

90–99 2

�90 3

Other markers

Pulse �100 bpm 1

Presenting with melena 1

Presentation with syncope 2

Hepatic failure 2

Cardiac failure 2

Table 3.6 Need for intervention (i.e. transfusion, endoscopic 

therapy, surgery) and total Blatchford score.

Total score Need for intervention (approx %)

�3 �10

  4   25

  5   40

  6   50

  7–9   75

�10   95

Table 3.7 The Child–Pugh classifi cation [9].

Parameter 1 point 2 points 3 points

Bilirubin �2 2–3 �3

Albumin �35 28–35 �28

Increase in PT 1–3 4–6 �6

Ascites None Slight Moderate

Encephalopathy None 1–2 3–4

Total score: grade A: 5–6 (well-compensated disease), 

grade B: 7–9 (signifi cant functional compromise), grade C: 

10–15 (decompensated disease). These grades correlate with 

1- and 2-year survival: grade A 100% and 85%; grade B 

80% and 60%; and grade C 45% and 35%, respectively. 

PT prothrombin time.
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However, hemoglobin may fall in the initial 72 hours 

after a bleed due to hemodilution rather than contin-

ued bleeding. The presence of a hemodynamic stabil-

ity would suggest hemodilution rather than continued 

bleeding. A platelet count of �50 with active acute 

hemorrhage requires a platelet transfusion and fresh 

frozen plasma in an attempt to restore clotting factors.

• Liver profi le: can identify hepatic comorbidity.

• Urea and electrolytes: useful to evaluate pres-

ence of renal disease. An elevated urea with a nor-

mal creatinine (in a patient without chronic kidney 

disease) is suggestive of an upper gastrointestinal 

hemorrhage.

• Coagulation profi le: the prothrombin time (PT), 

activated partial thromboplastin time (APTT) and inter-

national normalized ratio (INR) should be checked to 

determine the presence of coagulopathy either as pri-

mary (e.g. chronic liver disease) or secondary, i.e. con-

sumptive which is associated with thrombocytopenia.

• Group and screen/cross-match: based on the 

patient’s condition (i.e. presence or absence of shock) 

or the initial hemoglobin level, a group type and 

screen or cross-match should be requested. The patient 

should be cross-matched 2–6 units depending on the 

rate of active bleeding.

• ECG: to exclude cardiac arrhythmias and acute 

coronary syndromes.

• Chest radiograph: to exclude pneumonia (particu-

larly secondary to aspiration) and pulmonary oedema.

Medical management of suspected 
nonvariceal upper gastrointestinal 
hemorrhage

A study from India showed a benefi t from omepra-

zole for the treatment of peptic ulcer bleeding. A 

total of 220 patients were randomized to receive 

either oral omeprazole 40 mg twice daily or placebo 

for 5 days after endoscopic confi rmation of a bleed-

ing peptic ulcer. Endoscopic therapy was not applied. 

Patients whose ulcers had a nonbleeding visible ves-

sel or a clot were less likely to have further bleeding. 

A reduction in recurrent bleeding was not evident 

in those patients with ulcers with spurting or oozing 

hemorrhage who were given oral omeprazole [10].

In a landmark study from Hong Kong, Lau et al. 

included 240 patients with peptic ulcer bleeding who 

received endoscopic therapy and were then randomized 

to receive either placebo or an intravenous omeprazole 

with a loading dose of 80 mg followed by an infusion of 

omeprazole 8 mg/h for 72 h. Those who received ome-

prazole had signifi cantly lower rates of rebleeding, the 

mean units of blood transfused, and shorter hospital 

stay. However there was no statistically signifi cant dif-

ference in mortality [11].

A recent Cochrane systematic review of the use 

of proton pump inhibitors for peptic ulcer bleed-

ing compared 21 randomized controlled trials with a 

total of 2195 participants. They concluded that there 

were no signifi cant differences in mortality between 

patients receiving proton pump inhibitors and con-

trols. However, proton pump inhibitors signifi cantly 

reduced the rate of recurrent bleeding and surgical 

intervention compared with control. The result was 

independent of the route of administration of proton 

pump inhibitors – oral or intravenous – as long as a 

high dose was given [12].

The benefi t of pre-endoscopic use of proton pump 

inhibitors was supported by a large randomized con-

trolled trial involving 638 patients. Patients admit-

ted with upper gastrointestinal bleeding randomly 

received either intravenous omeprazole (80 mg bolus 

followed by 8 mg infusion per hour) or placebo. The 

need for endoscopic treatment and hospital stay were 

lower in the omeprazole compared to the placebo 

group. At endoscopy, fewer patients in the omepra-

zole group had actively bleeding ulcers and more 

omeprazole-treated patients had ulcers with clean 

bases. There was no differences between the groups 

in the mean amount of blood transfused, recurrent 

bleeding, need for emergency surgery, or 30-day mor-

tality [13].

In summary, patients presenting with an acute 

upper gastrointestinal bleed should receive a pro-

ton pump inhibitor prior to endoscopy. These can be 

administered at a high dose (e.g. omeprazole 40 mg 

twice daily) either orally or intravenously depend-

ing on the clinical circumstances, e.g. intravenous 

if the patient is vomiting or is fasting for endoscopy. If 

they require endoscopic therapy for bleeding ulcers, 

they should receive high-dose intravenous omepra-

zole (80 mg stat then 8 mg per hour), esomeprazole 

or pantoprazole (available intravenous proton pump 

inhibitor preparations) for 72 hours postendoscopic 

therapy.
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Management of variceal upper 
gastrointestinal hemorrhage

Prophylactic antibiotics
A recent Cochrane systematic review evaluated the 

effectiveness of prophylactic antibiotics in hospitalised 

cirrhotic patients with variceal hemorrhage. There 

was an overall reduction in infectious complications 

and possibly decreased mortality. Antibiotics may also 

reduce the risk of recurrent bleeding in hospitalised 

patients who bleed from esophageal varices. Thus, cir-

rhotic patients who present with upper gastrointestinal 

hemorrhage should be prescribed broad-spectrum pro-

phylactic antibiotics [14].

Vasopressin analogues
Somatostatin inhibits the release of vasodilator hor-

mones, indirectly causing splanchnic vasoconstriction 

and decreased portal infl ow. Octreotide is a long-acting 

analogue of somatostatin. A metaanalysis of trials com-

paring somatostatin to vasopressin found two benefi ts 

with somatostatin, i.e. a higher relative risk of achiev-

ing initial control of the bleeding, and lower risk of 

adverse effects. However, these initial benefi cial effects 

Presentation with suspected upper gastrointestinal hemorrhage

Resuscitation:

• Restore circulating blood volume eg colloid, crystalloid, until 
crossmatched/type-specific blood available (use 3-for-1 rule i.e. 
replace each 1 mL of blood lost with 3 mL of crystalloid/colloid)

• Establish airway protection in patients with massive upper 
gastrointestinal hemorrhage and/or reduced level of consciousness

• If indicated, correct clotting factor deficiencies, e.g. fresh frozen 
plasma

Assessment of:

• Airway
If compromised e.g. reduced level of consciousness or inability to 
protect airway

• Breathing
Record respiratory rate, quality of respirations and oxygen saturations

• Circulation
Assess blood pressure, pulse, capillary refill time (sec)

Medical therapy:

• Suspected non-variceal upper gastrointestinal hemorrhage
o IV or oral high-dose PPI

• Suspected variceal upper gastrointestinal hemorrhage
o Intravenous terlipressin (if available), or octreotide/somatostatin,
o Broad-spectrum antibiotics

Endoscopy
Figure 3.1 Approach to patient with 

acute upper gastrointestinal bleed.
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on bleeding have not been shown to improve survival. 

Somatostatin (250 µg bolus followed by 250 µg/h by 

intravenous infusion for 5 days) is more effective for 

controlling bleeding than placebo or vasopressin and 

has fewer side effects than vasopressin [15].

Although the role of octreotide is less well estab-

lished, it is the current drug of choice in the US 

because of its easy availability compared to soma-

tostatin, but despite their use neither drug has been 

shown to reduce mortality compared with placebo.

Terlipressin (triglycyl lysine vasopressin) is a syn-

thetic analogue of vasopressin that is released in a 

slow and sustained manner. This is not yet available 

in the US but is used in other parts of the world. At 

least 20 clinical trials have demonstrated its effi cacy 

and a recent Cochrane metaanalysis found a statisti-

cally signifi cant reduction in all-cause mortality with 

terlipressin compared with placebo (RR 0.66). In 

comparison to somatostatin or endoscopic treatment, 

terlipressin has been shown to be as effi cacious in the 

control of acute bleeding [16].

Summary

• The commonest cause of upper gastrointestinal 

bleeding is peptic ulceration.

• Approx. 80% of upper gastrointestinal bleeding 

from peptic ulceration ceases spontaneously.

• Early intensive resuscitation of those presenting with 

upper gastrointestinal bleeding decreases mortality.

• For variceal hemorrhage terlipressin (or octreotide 

in the US) and prophylactic antibiotics should be 

administered as these may reduce mortality.

• The use of risk assessment scores e.g. Rockall, 

Blatchford, aids risk stratifi cation in those present-

ing with upper gastrointestinal hemorrhage and may 

help predict prognosis. See Fig. 3.1 for summary algo-

rithm of our suggested approach to suspected upper 

gastrointestinal bleeding.
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Introduction

The term acute abdomen describes a syndrome of 

sudden abdominal pain with accompanying symp-

toms and signs that focus attention on the abdomi-

nal region. The causes of an acute abdomen can be 

abdominal (Table 4.1) or extraabdominal (Table 4.2). 

In the majority of cases in adults, the diagnosis of 

acute abdominal pain can be established on clinical 

grounds without resort to extensive investigation.

The following pathophysiological mechanisms can 

cause acute abdominal pain (Table 4.3): peritoneal, 

obstructive, hemorrhage, and non-specifi c.

Peritoneal
This symptom complex is a consequence of an infl amed 

intraabdominal viscus. The infl amed viscus causes irrita-

tion of the visceral peritoneum, initially causing vague 

central abdominal pain which may be diffi cult for the 

patient to localize. Continued infl ammation or localized 

perforation leads to involvement of the parietal peri-

toneum. Pain becomes localized and is then associated 

with tenderness, guarding and rebound tenderness on 

local palpation. Spread of infection generally through-

out the abdominal cavity leads to generalized abdominal 

wall rigidity, often associated with a rigid or board-like 

abdomen. Generalized systemic signs of sepsis are appar-

ent at this stage with pyrexia, tachycardia and pallor.

Obstructive
In this situation, a hollow viscus has a lumenal blockage 

which interferes with its normal motility pattern and its 

ability to deal with lumenal contents or secretions. This 

results in often severe crampy pain as in cases of biliary 

colic where the cystic duct is obstructed by a gallstone 

or renal colic due to an obstructing ureteric calculus. 

4 Approach to Acute Abdominal Pain
Tony C.K. Tham

Table 4.1 Abdominal causes of acute abdomen [1].

Gastrointestinal Appendicitis

 Perforated peptic ulcer

 Intestinal obstruction

 Intestinal perforation

 Intestinal ischemia

 Colonic diverticulitis

 Meckel diverticulitis

 Infl ammatory bowel disease

Pancreatic, biliary, Acute pancreatitis

  hepatic, splenic Acute cholecystitis

 Hepatic abscess

 Ruptured or hemorrhagic hepatic 

   tumour

 Acute hepatitis

 Acute cholangitis

 Splenic rupture

Urological Ureteral stone

 Pyelonephritis

Retroperitoneal Aortic aneurysm

 Retroperitoneal hemorrhage

Gynecological Ruptured ovarian cyst

 Ovarian torsion

 Ectopic pregnancy

 Acute salpingitis

 Pyosalpinx

 Endometritis

 Uterine rupture

Abdominal wall Rectus muscle hematoma

Gastrointestinal Emergencies, 2nd Edition.   Edited by T. C. K. Tham,

J. S. A. Collins and R. M. Soetikno © 2009 Blackwell Publishing Ltd.

ISBN: 978-1-405-14634-0
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 disappear when prolonged obstruction leads to perfora-

tion and peritonitis.

Hemorrhagic
Although this is not the commonest cause of acute 

abdominal pain, it must be considered because of its 

serious and often rapid progression. It is due to bleed-

ing into the peritoneal cavity or retroperitoneum 

either due to a leaking major vessel (e.g. aortic aneu-

rysm) or a ruptured organ (e.g. spleen or ectopic tubal 

pregnancy). Onset of the pain may be insidious and 

poorly localized at fi rst. Soiling of the peritoneum with 

blood may simulate peritonitis. The bowel sounds may 

diminish and ileus may be present. The patient’s circu-

latory system will show signs of shock and the abdo-

men will distend as bleeding progresses.

Nonspecifi c acute abdominal pain
This presentation is common and may present with 

colicky abdominal pain or even progressive general-

ized pain. Pain may result from:

• parietal pleura in pneumonia

• subphrenic sepsis

• myocardial ischemia

• due to diabetic ketoacidosis

• hypercalcemia

• porphyria

• psychogenic factors.

In this scenario, the abdomen is usually generally 

tender with guarding. Bowel sounds are preserved and 

there may be no signs of systemic sepsis or bleeding.

History

A careful history can often lead to an accurate diagnosis 

of abdominal pain. Several important features need to be 

determined. A comparison of the symptoms of common 

causes of acute abdominal pain is shown in Table 4.4.

Site
A diagnosis based on site alone is diffi cult because of 

the phenomenon of referred pain. However, such an 

approach is commonly used with most clinicians divid-

ing the abdomen into quadrants (Table 4.5).

Temporal characteristics
Immediate pain is suggestive of an acute obstruction of 

a hollow viscus (e.g. bile duct obstruction by a stone), 

perforation or acute ischemia. The more common 

When the bowel itself is obstructed the result is the clas-

sical clinical triad of:

• abdominal colic

• vomiting (due to failure of transit)

• increasing constipation.

Intestinal obstruction if left untreated will lead to per-

foration with signs of an acute abdomen. In the early 

stages of acute obstruction, bowel sounds are often 

high pitched or ‘tinkling’ in character, but the sounds 

Table 4.2 Extraabdominal causes of acute abdomen [1].

Thoracic Myocardial infarction

 Acute pericarditis

 Lower lobe pneumonia

 Pneumothorax

 Pulmonary infarction

Hematological Sickle cell crisis

 Acute leukemia

Neurological Herpes zoster

 Tabes dorsalis

 Nerve root compression

Metabolic Diabetic ketoacidosis

 Addisonian crisis

 Acute porphyria

 Hyperlipoproteinemia

Drug related Lead toxicitiy

 Narcotic withdrawal

Table 4.3 Causes of abdominal pain based on 

pathophysiological mechanisms.

Infective/infl ammatory Acute cholecystitis

 Acute pancreatitis

 Acute appendicitis

 Pelvic infl ammatory disease

Hemorrhagic Ruptured aneurysm

 Ruptured ectopic pregnancy

 Mesenteric thrombosis

 Ruptured spleen

Obstructive Intestinal obstruction

 Biliary obstruction

 Renal colic

Miscellaneous Referred from chest, spine

 Diabetes

 Porphyria

 Psychogenic
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situation is a relatively gradual onset of pain which 

may take hours or days. This is typical of infl ammatory 

conditions such as appendicitis, diverticulitis, pancre-

atitis and cholecystitis. Abrupt spontaneous cessation 

of pain suggests the relief of an obstructed organ, e.g. 

passage of a stone. Intermittent or waxing and waning 

pain is typical of colic which is usually intestinal in ori-

gin. Biliary pain actually shows less variability than is 

commonly thought. Some other causes of intermittent 

abdominal pain with periodicity, i.e. long duration of 

pain-free intervals, are shown in Table 4.6.

Character and intensity of pain
Rating the severity or describing the nature of the pain 

seldom helps in distinguishing the cause of the pain. The 

pain of colic refers to a characteristic wave-like build-up 

in intensity, culminating in severe pain often associated 

with other symptoms such as sweating, nausea and 

dizziness. Colicky abdominal pain is due to obstructive 

causes as described above. Causes of colicky abdominal 

pain are listed in Table 4.3 (obstructive causes).

Relieving and aggravating factors
The pain of duodenal ulcer tends to improve with food 

or antacids. The pain of gastric ulcer may be worsened 

by food. Relief after vomiting suggests a pyloric or 

proximal small bowel lesion. In contrast, recurrent and 

progressive vomiting usually results from mechanical 

intestinal obstruction. Colonic pain may be relieved 

by a bowel movement. Retroperitoneal processes, e.g. 

pancreatitis, tend to be relieved by maneuvers that 

increase the volume of this space, i.e. sitting up and 

bending forward. Obstructive pain tends to induce 

restlessness. Peritoneal pain is aggravated by motion, 

coughing or straining.

Associated symptoms
Anorexia accompanies almost all acute abdominal 

processes but is not specifi c to any pathological pro-

cess. Anorexia is found less frequently with urologi-

cal or gynaecological causes. Abdominal distension 

usually signifi es accumulation of swallowed gas in 

the bowel as a result of mechanical obstruction or 

ileus. Constipation may be a sign of previous health 

habits, a disease process such as obstruction or the 

development of a complication, e.g. perforation. 

Obstipation refers to the cessation of intestinal move-

ments or fl atus coinciding with the development of 

acute abdominal pain. Obstipation is associated with 

Table 4.4 Comparison of symptoms of common causes of acute abdominal pain [2].

Condition Onset Location Character Descriptor Radiation Intensity

Appendicitis Gradual Periumbilical Diffuse early,  Ache RIF ��

    early; RIF late   localized late

Cholecystitis Rapid RUQ Localized Constricting Scapula ��

Pancreatitis Rapid Epigastric, back Localized Boring Midback  �� to ���

Diverticulitis Gradual  LIF Localized Ache None � to ��

Perforated  Sudden Epigastric Localized early, Burning None ���

  peptic ulcer     diffuse late

Small bowel  Gradual Periumbilical Diffuse Crampy None ��

  obstruction

Mesenteric Sudden Periumbilical Diffuse Agonising None ���

  ischemia/infarct

Ruptured abdominal Sudden Abdominal, Diffuse Tearing Back, fl ank ���

  aortic aneurysm    back, fl ank

Gastroenteritis Gradual Periumbilical Diffuse Spasmodic None � to ��

Pelvic infl ammatory Gradual Either LIF, pelvic Localized Ache Upper thigh ��

  disease

Ruptured ectopic Sudden Either LIF, pelvic Localized Light headed None ��

  pregnancy

RIF, right iliac fossa; RUQ, right upper quadrant; LIF, left iliac fossa; �, mild; ��, moderate; ���, severe
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mechanical obstruction or ileus. Watery diarrhea sug-

gests acute gastroenteritis. Bloody diarrhea may be 

associated with exacerbation of infl ammatory bowel 

disease, mesenteric ischemia or mesenteric venous 

thrombosis.

Other aspects of history
Recent symptoms of dyspepsia, jaundice, amenorrhea, 

dysuria or renal colic can suggest a possible etiology. 

A past history of peptic ulcer, gallstones, abdominal 

trauma or peripheral vascular disease can also suggest 

a possible etiology. A history of peripheral vascular dis-

ease could suggest an aortic aneurysm or mesenteric 

ischemia. Recent NSAID or aspirin use could suggest 

an ulcer. Other aspects of the history such as presence 

of diabetes, alcohol or drug abuse may be relevant in 

determining the cause.

Examination

Inspection
A patient with serious intraperitoneal disease usually 

has an anxious, pale face, sweating, dilated pupils and 

shallow breathing. The patient should be assessed for 

pyrexia, signs of shock, fetor and ketones on the breath. 

With peritonitis, the patient tends to lie immobile. Knees 

may be fl exed. Inhaling or coughing aggravates the 

pain. With colic, the patient may appear restless with 

frequent changes in posture to relieve discomfort. The 

location of all surgical scars, masses, external hernias 

Table 4.5 Localization of common causes of acute 

abdominal pain [3].

Right upper quadrant Acute cholecystitis

 Biliary colic

 Acute hepatic infl ammation or 

  distention

Left upper quadrant Splenic infarct

 Splenic fl exure ischemia

Right lower quadrant Appendicitis

 Infective terminal ileitis

 Crohn’s disease

 Tubo-ovarian disorders

 Ectopic pregnancy

 Ruptured ovarian cyst

 Salpingitis

 Renal disorders

 Right ureteric calculus

 Pyelonephritis

 Pyogenic sacroileitis

Left lower quadrant Acute diverticulitis

 Infectious of infl ammatory colitis

 Pyogenic sacroileitis

 Tubo-ovarian disorders

Central abdominal pain Gastroenteritis

 Peptic ulcer disease

 Small intestinal colic

 Acute pancreatitis

Diffuse abdominal pain Acute infectious peritonitis

 Appendicitis

 Diverticulitis

 Infl ammatory bowel disease and 

  toxic megacolon

 Perforated ulcer

 Spontaneous bacterial peritonitis 

  in cirrhosis

 Ischemic bowel

 Acute non infectious peritonitis

 Familial Mediteranean Fever

 Hemorrhagic pancreatitis

 Postoperative pain

 Perforated ulcer

Table 4.6 Causes of intermittent abdominal pain with 

periodicity [3].

Physical or Cholelithiasis

 obstructive Ampullary stenosis

 Intermittent intestinal obstruction, e.g.

 – intussusception

 – internal hernia

 – abdominal wall hernia

Metabolic or Acute intermittent porphyria

 genetic Familial Mediterranean fever

Neurological Abdominal epilepsy

 Abdominal migraine

 Diabetic and other forms of radiculopathy

 Nerve entrapment syndromes

Miscellaneous Irritable bowel syndrome

 Endometriosis

 Heavy metal poisoning

 Mesenteric ischemia

 Acute recurrent pancreatitis
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and stomas should be determined. Bruising in the fl anks 

will indicate possible acute pancreatitis (Grey-Turner’s 

sign). This is due to exudation of fl uid stained by pan-

creatic necrosis into the subcutaneous tissue. Similar 

discoloration in the periumbilical area is known as the 

Cullen sign. A distended abdomen should suggest ascites 

or intestinal obstruction.

Palpation
Light and deep palpation of the abdomen will indi-

cate areas of local tenderness, rebound or guarding 

or whether generalized tenderness is present. Point 

tenderness, caused by the movement of parietal peri-

toneum against the infl amed surface of a diseased 

viscus, gives good evidence of a localized infl amma-

tory pro cess. The Carnett test may help to determine 

whether chronic abdominal pain arises from the 

abdominal wall or has an intraabdominal origin. If a 

tender spot is identifi ed, the patient is asked to raise 

his or her head, thus tensing the abdominal muscles. 

If there is greater tenderness on repeat palpation, 

the Carnett test is positive and suggests a cause in the 

abdominal wall. The Murphy sign may indicate the 

presence of an acute cholecystitis. The right upper 

quadrant is palpated and, during the palpation, the 

patient is asked to take a deep breath. If the patient 

complains of increased pain during this maneuver 

due to the movement of the gallbladder towards the 

peritoneum, this sign is positive suggesting the pres-

ence of an infl amed gallbladder. If a mass is palpable, 

this could be due to a neoplasm or hernia. A palpable 

tender mass in the right iliac fossa could also be due 

to Crohn’s disease or an appendix abscess. A pulsatile 

abdominal mass usually indicates the presence of an 

abdominal aortic aneurysm.

Auscultation
Bowel sounds will be high pitched in impending 

obstruction, absent in ileus or the presence of perito-

nitis. Bowel sounds are considered absent if no tones 

are heard over a 2-minute period.

A digital rectal examination should be performed. If an 

infl amed appendix lies deep within the pelvis, point 

tenderness may be elicited by palpation through the 

right rectal wall.

A pelvic examination should be performed if a gynae-

cological cause is suspected.

Investigation

Investigations should refl ect the clinical suspicion 

raised during the history and clinical examination. 

They must be tailored to answer specifi c questions 

arising from the differential diagnosis.

• Full blood picture and differential white cell 
count: Hemoglobin will be reduced in the presence 

of acute intraabdominal bleeding. White cell count 

will rise in the presence of sepsis with a neutrophilia 

in cases of bacterial infection

• Serum amylase will be elevated in acute pancre-

atitis (usually three or four times greater than nor-

mal), perforated peptic ulcer and in some cases of 

ruptured abdominal aortic aneurysm, small bowel 

obstruction and ischemia and ectopic pregnancy.

• Serum lipase has a superior sensitivity and spec-

ifi city for acute pancreatitis and where available is 

preferable to serum amylase for the diagnosis of acute 

pancreatitis.

• Urea, electrolytes and blood glucose: Sodium 

will be low in cases of pain associated with prolonged 

vomiting and decreased fl uid intake.

• Liver function tests: Should be performed in 

patients with upper abdominal pain.

• Urine pregnancy testing: Should be performed in 

women of reproductive age with lower abdominal pain.

• Other blood tests: These are obtained on the basis of 

clinical history, e.g. prothrombin time in those with sus-

pected liver disease, blood cultures if pyrexia is present.

• Plain abdominal radiography (erect and supine) 
will demonstrate bowel fl uid levels in cases of obstruc-

tion, free intraabdominal gas. It is important to deter-

mine if a patient has complete or partial small bowel 

obstruction. Complete obstruction is characterized by 

dilated loops of small intestine with air-fl uid levels and 

no gas within the colon. Those with partial obstruc-

tion usually show clear evidence of gas in the colon in 

addition to dilated loops of small intestine. Only 10% 

of abdominal radiographs reveal diagnostic fi ndings but 

the examination is readily available, inexpensive and 

should be obtained in most circumstances.

• Chest radiography may demonstrate a basal pneu-

monia or a pleural effusion or pneumoperitoneum (air 

under the diaphragm).

• Ultrasound of abdomen if ruptured aortic aneu-

rysm, ectopic pregnancy or acute pancreatitis are 



SECTION 1 Approach to Specifi c Presentations

24

suspected. Ultrasound is the preferred initial test for 

acute cholecystitis. It can detect gallstones with 95% 

sensitivity and also provides information regarding 

other abdominal organs, e.g. ectopic pregnancy, ovar-

ian cyst. A positive sonographic Murphy sign in the 

presence of gallstones predicts acute cholecystitis in 

90% of cases.

• CT abdomen and pelvis: CT of the abdomen and 

pelvis provides information about the presence of 

pneumoperitoneum, abnormal bowel gas patterns and 

calcifi cations. CT can also detect infl ammatory lesions, 

e.g. appendicitis, diverticulitis, pancreatitis and abscess. 

CT can detect neoplastic lesions (e.g. obstructing colon 

cancer, pancreatic tumors and trauma (e.g. spleen, 

liver and kidney injury). CT also provides informa-

tion about vascular lesions, e.g. portal vein thrombosis, 

pyelophlebitis, aneurysms and intraabdominal or ret-

roperitoneal hemorrhage. CT is rapidly displacing tra-

ditional contrast radiography in the evaluation of small 

bowel obstruction. CT is useful when diverticular com-

plications are suspected as it can confi rm diverticulitis 

(sensitivity 65%) and also perforation, abscess or fi s-

tula (sensitivity 90–100%).

• Endoscopy: Endoscopy can be useful in evaluation 

of the stomach, duodenum and colon for ulceration, 

neoplasia and infl ammation.

• Diagnostic laparoscopy: This is a safe and accurate 

tool that can be used to rule out acute intraabdomi-

nal disease thus avoiding the need for a laparotomy. 

This technique is appealing in critically ill patients, in 

whom the morbidity and mortality associated with a 

nontherapeutic laparotomy can be substantial. In some 

cases, defi nitive therapy can also be undertaken using 

minimally invasive techniques. Also if conversion to a 

laparotomy is required, the information obtained from 

the laparoscopy allows the surgeon to appropriately 

place and minimize the size of a laparotomy incision.

• Laparotomy: This is reserved for patients with 

intraabdominal catastrophe whose diagnosis is obvious 

from the clinical history and examination, e.g. ruptured 

aortic aneurysm or patients in extremis in whom delay 

in therapy would be life-threatening. The placement 

of the incision is infl uenced strongly by the presumed 

pathological process and by the certainty of diagnosis. 

In many instances, the precise diagnosis is not known 

at the time of laparotomy and a vertical midline incision 

may be performed.

Management

• If the patient is shocked, he or she will need the 

following:

  – vigorous fl uid resuscitation, initially via a periph-

eral intravenous line with colloid 500 mL over 15–30 

minutes and then guided by measurement of the 

central venous pressure;

 – monitor urine output with a urinary catheter;

  – antibiotic therapy with cefotaxime 1 g 8-hourly 

intravenously plus gentamicin 80 mg 8-hourly 

intravenously (reduce dose in renal impairment) 

plus metronidazole 500 mg 8-hourly intravenously;

 – an urgent surgical consult.

• Give oxygen if the patient has severe pain, is 

breathless, or if oxygen saturation by pulse oximetry 

is �90%.

• Relieve severe pain with diamorphine or pethidine.

• Further management will be determined by clinical 

assessment and the results of the investigations. The 

treatment of specifi c causes of acute abdominal pain 

are dealt with in the specifi c sections relating to intra-

abdominal emergencies.
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Defi nition

Jaundice is the abnormal accumulation of bilirubin in 

body tissues which occurs when the serum bilirubin 

level exceeds 50 µmol/L (3 mg/dL). Excess bilirubin 

causes a yellow tinting to the skin, sclera and mucous 

membranes. A basic knowledge of bilirubin metabolism 

is necessary to understand the investigations of jaun-

dice (Fig. 5.1). Bile acids or bile salts are soluble, amphip-

athic end products of cholesterol metabolism formed in 

the pericentral hepatocytes and accounts for approxi-

mately 85% of the constituents of bile. Cholestasis is 

characterized by the constellation of physiological, 

morphological and clinical manifestations that result 

from the impairment of the bile excretory system in 

the liver and biliary tree. Reduced bile fl ow results in 

the accumulation of conjugated bilirubin, bile salts 

and cholesterol in the blood. Obstructive jaundice usu-

ally applies to extrahepatic causes. About 20% of 

patients with features of cholestasis have hepatocel-

lular disease.

Differential diagnosis

Conditions which cause jaundice can be classifi ed under 

the broad categories of (1) isolated disorder of bilirubin 

metabolism (prehepatic jaundice), (2) liver disease (hepatic 

jaundice) and (3) obstruction of the bile ducts (obstruc-

tive/cholestatic jaundice) (see Table 5.1). A mixed pattern 

of conjugated and unconjugated bilirubin is usually 

present. Normally about 95% of bilirubin is conjugated 

unless there is an enzyme defi ciency or transport defect 

(prehepatic jaundice).

History and examination

When fi rst evaluating a patient with jaundice, a quick 

assessment of the emergency of the situation must 

be made. Fever, leukocytosis and hypotension point 

to ascending cholangitis which requires immedi-

ate therapy. Asterixis, confusion or decreased level 

of consciousness may indicate severe hepatocellular 

dysfunction or fulminate hepatic failure and requires 

immediate therapy. After immediate life-threatening 

causes of jaundice have been excluded, a systematic 

approach to the patient helps to make the diagnosis. 

An algorithm for assessing the patient with jaundice 

is shown in Fig. 5.2 [1]. The history and examination 

provide important clues regarding the cause of the 

jaundice (see Table 5.2).

History
A simplifi ed aide memoire to help in remember-

ing specifi c questions to ask to ascertain the cause of 

jaundice is as follows:

A: Alcohol – ask about alcohol use, present and past.

B: Blood transfusion – ask about previous transfu-

sions of blood, plasma factors or tattoos.

C: Contact with jaundice.

D: Drugs – ask about prescribed, over-the-counter or 

alternative medicines such as homeopathic treatment. 

Hepatotoxicity can be divided into those that occur in 

most patients given a suffi ciently high dose of the drug 

5 Approach to Jaundice
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Gastrointestinal Emergencies, 2nd Edition.   Edited by T. C. K. Tham,

J. S. A. Collins and R. M. Soetikno © 2009 Blackwell Publishing Ltd.

ISBN: 978-1-405-14634-0



SECTION 1 Approach to Specifi c Presentations

26

SPLEEN Haemoglobin, myoglobin

PLASMA Bilirubin 
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LIVER

INTESTINE Bacterial action

BILIARY TREE

Figure 5.1 Bilirubin metabolism.

(dose-related) and idiosyncratic (dose-independent) 

reactions. Dose-related hepatotoxicity can be due to 

paracetamol/acetaminophen (�10 g/24 h, but as  little 

as 6 g/24 h in those with alcoholic liver disease), ana-

bolic steroids, halothane, methotrexate (fi brosis is 

unusual if total dose �2 g). Drugs which can cause 

dose-independent hepatoxicity are listed in Table 5.3. 

The diagnosis is suspected if jaundice occurs within 

3 months of starting any new drug. Occasionally, liver 

damage can present 1 year or more after starting the 

drug (minocycline, methotrexate, methyldopa).

E: Environment – ask about animal contact, e.g. rats; 

industrial exposure.

F: Foreign travel – hepatitis-endemic areas, malaria. 

Family history – e.g. hemochromatosis.

G: Gallstones – ask about right upper quadrant 

abdominal pain.

H: Hepatitis – ask about intravenous drug abuse and 

sexual relations.

Ask about associated symptoms. The time sequence 

of symptoms may be helpful in distinguishing hepa-

titis from cholestatic causes. Dark urine, pale stools 

and pruritus indicates cholestasis. Anorexia, nausea, 

distaste for cigarettes may indicate hepatitis. Weight 

loss may indicate malignancy or chronic pancreatitis. 

Pyrexia and rigors suggest cholangitis or abscess.

Examination
Look for signs suggesting acute or chronic liver dis-

ease or cholestasis/obstruction (Table 5.2). Physical 

signs in chronic liver disease include [2]:

• leukonychia/telangiectasia

• loss of muscle bulk

• spider nevi

• splenomegaly

• ascites

• peripheral edema

• loss of axillary/pubic hair

• testicular atrophy

• Dupuytren contracture

• small or large liver.

 Physical signs in cholestatic/obstructive jaundice 

include [2]:

• pale stools

• dark urine

• scratch marks (excoriation)

• polished nails (itching)

• xanthelasma (eyelids)

• xanthomas (rarely palmar creases, tendons)

• hepatomegaly (alcohol, malignancy)

• palpable gallbladder (especially malignancy) – 

Courvoisier sign states that if the gallbladder is pal-

pable in the right upper quadrant, then jaundice is 
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Table 5.1 Differential diagnosis of jaundice†.

Prehepatic jaundice: isolated disorders of bilirubin metabolism
Unconjugated hyperbilirubinemia
1. Increased bilirubin production, e.g. hemolysis, ineffective erythropoiesis, blood transfusion, resorption of hematomas
2. Decreased hepatocellular uptake, e.g. rifampicin
3.  Decrease conjugation, e.g. Gilbert syndrome, Crigler–Najjar syndrome, physiologic jaundice of the newborn

Conjugated or mixed hyperbilirubinemia
1. Dubin–Johnson syndrome
2. Rotor syndrome

Hepatic jaundice: liver disease
Acute or chronic hepatocellular dysfunction
1. Acute or subacute
 • Viral hepatitis
 • Toxins (alcohol, amanita)
 • Drugs (paracetamol/acetominophen, isoniazid, methyldopa)
 • Ischemia (hypotension, vascular occlusion)
 • Metabolic disorders (Wilson disease, Reye syndrome)
 • Pregnancy related (acute fatty liver of pregnancy, pre-eclampsia)
2. Chronic
 • Viral hepatitis
 • Toxins (ethanol, vinyl chloride, vitamin A)
 • Autoimmune hepatitis
 • Metabolic (hemachromatosis, Wilson disease, α1-antitrypsin defi ciency)

Obstructive/cholestatic jaundice: obstruction of the bile ducts
Extrahepatic
1. Choledocholithiasis
2. Diseases of the bile ducts
 • Neoplasms (cholangiocarcinoma)
 • Infl ammation/infection (primary sclerosing cholangitis, AIDS cholangiopathy, hepatic arterial chemotherapy, post-surgical strictures)
3. Extrinsic compression of the biliary tree
 • Neoplasms (pancreatic carcinoma, metastatic lymphadenopathy, hepatoma)
 • Chronic pancreatitis
 •  Vascular enlargement (aneurysm, portal cavernoma)

Intrahepatic: hepatic disorders with prominent cholestasis
1. Diffuse infi ltrative disorders
 • Granulomatous diseases (mycobacterial infections, sarcoidosis, lymphoma, drug toxicity, Wegener granulomatosis)
 • Amyloidosis
 • Malignancy
2. Infl ammation of intrahepatic bile ductules and/or portal tracts
 • Primary biliary cirrhosis
 • Graft-versus-host disease
 • Drug toxicity (chlorpromazine, erythromycin)
3. Miscellaneous
 • Benign recurrent intrahepatic cholestasis
 • Drug toxicity
 • Estrogens, anabolic steroids
 • Total parenteral nutrition
 • Bacterial infections
 • Uncommon manifestations of viral or alcoholic hepatitis
 • Intrahepatic cholestasis of pregnancy
 • Postoperative cholestasis

†Common disorders are in italics.
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unlikely to be due to stones. By implication, it is more 

likely to be due to malignancy. However, one in four 

patients has obstruction due to bile duct stones.

Look for other signs:

• Previous biliary surgery may indicate possible 

obstructive jaundice.

• Fever – suspect cholangitis although hepatitis and 

acute cholecystitis may cause a low-grade fever.

• Personality change or confusion may indicate 

encephalopathy.

• Constructional apraxia may indicate encephalopathy.

• Asterixis – fl apping tremor of outstretched hands, 

with fi ngers splayed.

• Dilated abdominal veins are rare – fl ow radiating 

away from the umbilicus (“caput medusa”) indicates 

portal hypertension. Flow towards the head only indi-

cates inferior vena cava obstruction.

• Arterial bruit over the liver is rare – this may be 

due to a hepatoma or acute alcoholic hepatitis.

History, examination, 
routine blood tests

Alkaline phosphatase or 
transaminases 
abnormal?

Ultrasound abdomen

Dilated bile ducts
Non-dilated bile 
ducts

Evaluate for haemolysis, 
hereditary 
hyperbilirubinaemia

MRCP, ERCP, EUS or PTC

Biochemical tests for 
specific liver disease

Observe, consider 
liver biopsy

No biliary 
obstruction

Biliary 
obstruction

Therapeutic 
invervention

High likelihood of 
biliary obstruction

Low likelihood of 
biliary obstruction

Figure 5.2 Diagnostic algorithm for assessment 

of the patient with jaundice. From Lidofsky S and 

Scharschmidt BF. Jaundice. In: Sleisenger and 

Fordtran’s Gastrointestinal and Liver Disease, 6th ed., 

Feldman M, Scharschmidt BF, Sleisenger MH (eds), WB 

Saunders & Co., Philadelphia, 1998; 220–23. ERCP 

endoscopic retrograde cholangiopancreatography, 

EUS endoscopic ultrasound, MRCP magnetic 

resonance cholangiopancreatography, PTC 

percutaneous transhepatic cholangiogram.

• Rectal examination for stool color – pale in choles-

tatic jaundice.

Investigations

Blood tests
The following blood tests should be performed:

• Liver enzymes – bilirubin, alkaline phosphatase, 

transaminases (AST and ALT), gamma-GT, albu-

min. Typical values that help distinguish different 

types of jaundice are shown in Table 5.4. An AST 

�500 is very rare in alcoholic hepatitis and usually 

indicates coexistent viral infection or drug toxicity 

(e.g.  acetaminophen/paracetamol) or prolonged hypo-

tension. In rare instances, ALT can be seen in biliary 

obstruction but biliary pain is a feature. Gamma-GT is 

an unreliable test for alcohol abuse. Gamma-GT will 

be elevated in liver disease of any cause including 
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nonalcoholic fatty liver disease. A combination of a 

high gamma-GT and ALP is consistent with cholesta-

sis/obstruction. Albumin is a better marker of liver 

function although it can be altered by redistribution 

of body fl uids.

• Prothrombin time – this is a good marker of liver 

function.

The following blood tests should be performed 

depending on the type of jaundice. In prehepatic jaun-

dice, the following should be performed:

• peripheral blood fi lm;

• reticulocyte count – raised in hemolysis;

• Coomb test (direct antihuman globulin);

• serum haptoglobins – absent in hemolysis but also 

low in cirrhosis.

 In hepatic jaundice, the following should be performed:

• hepatitis A, B, C serology;

• monospot (Paul-Bunnell) for infectious mononu-

cleosis, serum for CMV, mycoplasma. If renal failure 

is present, check Leptospira titers;

• autoantibody screen – mitochondrial, smooth mus-

cle, nuclear; (liver, kidney, microsomal);

Table 5.2 Differentiating obstructive jaundice from hepatic jaundice (from ref. 1 with permission).

Suggests obstructive jaundice Suggests hepatic jaundice

History

Abdominal pain Anorexia, malaise, myalgias, viral-type illness

Fever, rigors Known infectious exposure

Prior biliary surgery Receipt of blood products, use of intravenous drugs

Older age Exposure to known hepatotoxin

Dark urine and pale stools Family history of jaundice

Physical examination

High fever Ascites

Abdominal tenderness Stigmata of liver disease (e.g. gynecomastia, spider nevi, Kayser–Fleischer rings)

Palpable abdominal mass

Abdominal scar Asterixis, encephalopathy

Urinalysis – large amount of bilirubin  Urinalysis – mixture of bilirubin and urobilinogen

  with little or no urobilinogen

Laboratory tests

Predominant elevation of serum bilirubin  Predominant elevation of serum transaminases

  and alkaline phosphatase

Prothrombin time that is normal or  Prothrombin time that does not correct with vitamin K administration

  normalises with vitamin K administration

Elevated serum amylase Blood tests indicative of specifi ce liver disease, e.g. autoantibodies,

   positive viral serology

Table 5.3 Drugs which can cause dose-independent 

hepatotoxicity (from ref. 2).

Liver lesion Common culprits

Hepatitis Isoniazid

 Sodium valproate

 Rifampicin

 NSAIDs

 Azathioprine

Cholestasis Co-amoxiclave

 Chlorpromazine

 Prochlorperazine

 Fusidic acid

 Glibenclamide

Chronic hepatitis Methyldopa

 Nitrofurantoin

 Dantrolene

Alcoholic hepatitis-like Verapamil

Granulomas Hydralazine

 Allopurinol

 Phenylbutazone
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• immunoglobulins;

• iron studies – iron, iron-binding capacity (transfer-

rin saturation) and ferritin to look for hemochroma-

tosis. In hemochromatosis, serum iron is high and 

transferrin saturation is high, often �80% although 

values of �55% warrant further investigations. 

Ferritin is markedly elevated when cirrhosis is present 

but may be at the upper limit of normal in earlier 

stages. It is an acute phase protein and is elevated in 

infl ammatory conditions as well as in alcoholics.

The following blood tests should be considered if 

history or physical examination suggests this:

• alpha-1-antitrypsin – if defi ciency is considered;

• copper and ceruloplasmin and 24-hour urinary 

copper – if Wilson disease is considered, e.g. �40 

years old, viral titers and autoantibodies negative;

• alpha fetoprotein – should be checked if a 

hepatoma is suspected.

Urine
Bilirubin is absent in prehepatic causes. Urobilinogen 

is absent in complete cholestasis/obstruction.

Ultrasound scan
This is the preferred initial screening test for evaluating 

biliary obstruction. This determines the calibre of the 

extrahepatic biliary tree and reveals mass lesions. The 

sensitivity of abdominal ultrasound for the detection 

of biliary obstruction in jaundiced patients ranges 

from 55% to 91% and the specifi city from 82% to 

95%. It can demonstrate cholelithiasis. Common 

duct stones may not be seen; the negative predictive 

value of a dilated duct seen on scan with no stones 

seen is about 50% for actual common duct stones. 

The positive predictive value of a dilated duct with 

ductal stones seen on scan is about 90%. The vari-

ability in sensitivity refl ects limitations from overlying 

bowel gas, site and size of the stones, and presence 

or absence of duct dilation. Ultrasound is inconsistent 

in determining the site of obstruction, partly because 

the distal duct is not well seen in 30–50% of patients. 

In cases of acute obstruction it may take 4 hours 

to 4 days for the ducts to dilate. The ducts of some 

patients with partial or intermittent obstruction may 

not dilate. Ultrasound can detect space-occupying 

lesions greater than 1 cm in diameter.

Computed tomography
Computed tomography (CT) is not as accurate as 

ultrasound in detecting cholelithiasis. It can detect 

space-occupying lesions as small as 5 mm. It pro-

vides technically superior images to ultrasound in 

obese patients and those in whom the biliary tree 

is obscured by bowel gas. Its accuracy for detecting 

biliary obstruction is similar to ultrasound. CT with 

intravenous contrast material can evaluate the etiol-

ogy of biliary obstruction such as stone or stricture.

Magnetic resonance imaging
Magnetic resonance cholangiopancreatography (MRCP) 

can detect bile duct stones or extrahepatic and intra-

hepatic strictures. MRCP is comparable to ERCP in the 

detection of bile duct stones (sensitivity and specifi city 

93% and 100%; 94% and 100% respectively). For 

the detection of strictures, e.g. in primary sclerosing 

cholangitis, MRCP is comparable to ERCP (sensitiv-

ity and specifi city about 90%). MRI is more sensitive 

and specifi c than CT with contrast for the detection and 

evaluation of focal and malignant lesions. In patients 

Table 5.4 Liver enzymes in different types of jaundice (from ref. 2).

Test Normal  Prehepatic Hepatic Cholestatic/obstructive

Bilirubin (µmol/L) �17 50–150 50–400 100–900

(mg/dL) �1 3–9 3–20 6–45

AST (IU/L) �35 �35 300–10 000 35–400

ALP (IU/L) �120 �120 �120–300 �300

γ GT (IU/L) 15–40 15–40 15–200 80–1000

Albumin (g/dL) 3.5–5 3.5–5  2–5 3–5

Prothrombin time (s) 13–15 13–15 15–45 15–45
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with renal impairment, MRI has the advantage over 

CT in avoiding the potentially nephrotoxic agents 

used with CT. In patients who may not require thera-

peutic intervention, MRCP can be performed and if 

a stone or stricture is identifi ed then a therapeutic 

intervention can follow. In patients who are likely to 

require intervention such as stone extraction or stent-

ing, ERCP may be preferable as the initial investiga-

tion rather than MRCP.

Endoscopic retrograde 
cholangiopancreatography
Endoscopic retrograde cholangiopancreatography 

(ERCP) is highly accurate in the diagnosis of biliary 

obstruction with a sensitivity of 89–98% and spe-

cifi city of 89–100%. Biopsy specimens, brushings for 

cytology can be obtained. If a focal cause for biliary 

obstruction such as a stone or stricture is detected, then 

therapeutic maneuvers to relieve the obstruction such 

as sphincterotomy, stone extraction, dilatation and stent 

placement can be performed during the same session. 

However it is invasive with a risk of complications 

in about 5–10% (pancreatitis, hemorrhage, perfo-

ration, cholangitis). See Chapter 11 regarding ERCP 

complications.

Percutaneous transhepatic 
cholangiography
Percutaneous transhepatic cholangiography (PTC) 

visualizes the biliary tree in 90–100% of patients with 

dilated ducts. PTC requires the passage of a needle 

through the skin into the hepatic parenchyma and 

peripheral bile duct. The sensitivity and specifi city are 

comparable to ERCP. PTC may be technically more 

diffi cult in the absence of intrahepatic duct  dilatation. 

Therapeutic procedures such as stent placement 

can be performed. However, bile duct stones cannot 

be extracted. Minor complications occur in 30% of 

patients. Major complications, including sepsis, bleed-

ing, biliary leak, pneumothorax, arteriovenous fi stula, 

hematoma, abscess and peritonitis occur in 1–10%. PTC 

is usually performed for therapeutic indications such as 

biliary stenting if ERCP is unsuccessful. In patients with 

bile duct stones where ERCP is unsuccessful in obtain-

ing biliary access, a combined PTC followed by ERCP 

rendezvous procedure can be performed to allow bil-

iary access with sphincterotomy and stone extraction.

Endoscopic ultrasound
Endoscopic ultrasound (EUS) is superior to ultra-

sound and CT for diagnosing bile duct stones. Its accu-

racy is comparable to MRCP and ERCP. EUS may be 

more accurate than MRCP or ERCP in detecting 

biliary sludge. It has fewer complications than ERCP. 

EUS should be considered for diagnosing or excluding 

bile duct stones when there are contraindications to 

MRCP or if prior ERCP was unsuccessful.

Liver biopsy
Liver biopsy provides information regarding hepatic 

lobular architecture and is most helpful in patients 

with undiagnosed persistent jaundice. It permits the 

diagnosis of viral hepatitis, nonalcoholic steatohepa-

titis, alcoholic hepatitis, Wilson disease, hemochro-

matosis, alpha-1-antitrypsin defi ciency, fatty liver of 

pregnancy, primary biliary cirrhosis, granulomatous 

hepatitis, and neoplasms. It may provide clues to 

unsuspected biliary tract obstruction. There is a small 

complication rate (bleeding and perforation) of about 

1.7% (see Chapter 13). Overall this is a safe proce-

dure but the risk to benefi t ratio needs to be carefully 

assessed and explained to the patient.

Management

Gilbert syndrome
Jaundice is rare, as the bilirubin level is usually 

�70 µmol/L except in concomitant illness with ano-

rexia. Bilirubin increases on fasting. Liver enzymes are 

 normal. The diagnosis is made by a combination of 

elevated bilirubin, normal liver enzymes and asympto-

matic. No treatment other than reassurance is necessary.

Biliary obstruction
Therapy is directed at the mechanical relief of 

 obstruction. The options include ERCP (sphincterotomy, 

stone extraction, stent insertion), PTC (stent inser-

tion) or surgery. The therapeutic strategy depends on 

the likely etiology and local expertise.

Hepatic jaundice
The therapy is directed towards the underlying etiol-

ogy, e.g. stopping alcohol, discontinuation of a drug, 

antiviral agents, phlebotomy for hemochromatosis, 

copper chelation for Wilson disease.
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Drug-induced jaundice
All possible drugs that can cause jaundice should be 

stopped. All other possible causes of jaundice should 

be excluded. Severe acute liver failure is managed as 

for other causes (see Chapter 25, acute liver failure). 

Liver biopsy is not necessary if the drug is well known 

to cause liver dysfunction. Liver biopsy is indicated if 

the diagnosis is uncertain or if liver enzymes have not 

returned to normal after 8 weeks as drug reactions may 

unmask pre-existing liver disease. The liver enzymes 

should be monitored until they return to normal, usu-

ally over several weeks. Most hepatotoxic effects resolve 

completely after the drug is withdrawn, unless liver 

dysfunction is unrecognised for several months such as 

with methotrexate or methyldopa. Very rarely, persist-

ent loss of small intrahepatic bile ducts (ductopenia) can 

occur and is manifest by persistently elevated ALP.

Pruritus
The pruritogen is thought to be a bile acid, bile acid 

derivative or some other substance that undergoes 

enterohepatic circulation. The management of pruri-

tus is outlined in Table 5.5 [3].

Hepatic osteodystrophy
Hepatic osteodystrophy is the metabolic bone disease 

encompassing osteoporosis and osteomalacia, which 

occurs in patients with chronic liver disease, particularly 

cholestatic disease. Osteoporosis is usually dominant. 

The management of hepatic osteodystrophy involves 

the early identifi cation through bone mineral density 

screening by dual energy x-ray absorptiometry of all 

patients with cholestatic liver disease. If bone density 

measurement confi rms osteoporosis, worsens rap-

idly or there are symptomatic fractures, antiresorp-

tive medication with bisphosphonates or calcitonin is 

indicated.

Fat-soluble vitamin defi ciency
This condition is common in patients with prolonged 

cholestasis. Replacement will depend on the extent of 

defi ciency and response to treatment. Table 5.6 out-

lines the vitamins that can be monitored and replaced 

if defi cient. Evaluation of therapy is monitored by 

24-hour urine calcium after 3 months if vitamin D 

was low, followed by yearly 25-OH vitamin D levels. 

Annual vitamins A and E levels and prothrombin 

time can be monitored.

Jaundice in pregnancy
Consider other coincidental causes of jaundice. The 

following are specifi c conditions related to pregnancy.

Hyperemesis gravidarum – occurs in the fi rst trimester. 

Jaundice occurs in 10% especially those with Gilbert 

syndrome. High serum transaminases are common. 

This is self limiting and liver failure does not occur.

Table 5.5 Management of pruritus (from ref. 3).

Topical therapy

Lower bathing water temperature and use fewer or lighter clothing and bed coverings

Minimize dry skin by using moisturizing soaps and applying topical moisturizers

Anion-exchange resins

Cholestyramine or colestipol: start with 4 g (packet or scoop) twice daily, starting before and after breakfast, and increasing to six 

 packets or scoops daily, separated from other medications by 2 hours

Bile salts

Ursodeoxycholic acid, 15 mg/kg per day

Doxepin

25–50 mg once daily

Hepatic microsomal enzyme induction

Rifampicin 300–600 mg once daily

Opioid receptor antagonists

Naltrexone, 12.5 mg once daily, increasing slowly to 50–100 mg once daily

Naloxone and nalmefene are only commonly available for parenteral use
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Intrahepatic cholestasis of pregnancy – occurs in the 

third trimester. This is preceded by pruritus. The liver 

enzymes are cholestatic. The condition resolves within 

2 weeks after pregnancy. Ursodeoxycholic appears to 

improve fetal outcome but has not been subject to a 

randomized controlled trial. It can recur with subse-

quent pregnancies. It is associated with increased fetal 

mortality and therefore early delivery may be necessary.

Acute fatty liver of pregnancy – occurs in the third 

trimester. The features are nausea, abdominal pain 

and encephalopathy. AST and uric acid are elevated. 

Coagulopathy and acidosis are seen. There is no 

hemolysis. As this condition is potentially fatal, early 

delivery is essential and will result in resolution.

HELLP syndrome – occurs in the third trimester. It 

is characterized by hemolysis, elevated liver enzymes 

and low platelets (hence the acronym). It is associ-

ated with pre-eclampsia. It has a clinical spectrum of 

severity up to acute liver failure. Hence early delivery 

is also needed to resolve the condition.
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Introduction

Lower gastrointestinal bleeding is common, resulting in 

approximately 25 hospitalizations per 100 000 adults 

per year and accounting for an estimated 30% of all 

major gastrointestinal bleeding. It is more common in 

the elderly, and its presentation can range from triv-

ial bleeding to massive, life-threatening hemorrhage 

with a reported mortality rate up to 5%.

The approach to lower gastrointestinal bleeding is 

controversial and not standardized. Various factors, 

including the suspected etiology, location and rapidity 

of bleeding, time of admission, and center experience 

impact the choices for radiological, surgical or endo-

scopic diagnosis and treatment approaches.

Defi nition

The bleeding is of recent limited duration and associated 

with hemodynamic instability as measured by tachycar-

dia, hypotension and anemia. It also emanates from a 

source between the ligament of Treitz and the anus.

Presentation and differential diagnosis

Bleeding from colonic diverticula is the most com-

mon etiology of acute lower gastrointestinal bleeding 

(see Table 6.1).

6 Acute Severe Lower 
Gastrointestinal Bleeding
Tonya Kaltenbach, Roy Soetikno

Important historical questions should be asked to 

help aid in making a correct diagnosis: focusing on age, 

comorbid conditions, NSAID and antiplatelet agent 

use, radiation exposure, abdominal surgical history and 

anorectal trauma. For example, in patients with lower 

gastrointestinal bleeding over age of 65, diverticular 

bleeding, arteriovenous malformation or ischemic coli-

tis are most common, while in younger patients, infec-

tious or infl ammatory conditions are more likely.

Evaluation

The initial step in management should be stratifi cation 

of risk. In most cases, lower gastrointestinal bleeding is 

self-limiting, therefore patients with stable vital signs, 

no recent bloody effl uent and no syncope have a low 

risk of continued bleeding and elective colonoscopy is 

appropriate. Urgent interventions should be targeted 

for patients with severe bleeding.

Independent correlates of severe 
bleeding
• Bleeding per rectum during the fi rst 4 hours of 

evaluation

• Vital sign instability

 – Tachycardia (heart rate �100 bpm)

 – Hypotension (systolic blood pressure �115 mmHg)

• Syncope

• Non-tender abdominal exam

• Aspirin use

• � 2 comorbid conditions.

Investigations:
• Complete blood count
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gastrointestinal source of bleeding excluded, urgent 

colonoscopy should be performed (Figure 6.1). In cases 

of continued bleeding not amenable to endoscopic 

therapy angiography or surgery should be considered. 

We emphasize a multidisciplinary team approach with 

close collaboration between the gastroenterologist, radi-

ologist, surgeon and internist in the successful approach 

to acute severe lower gastrointestinal bleeding.

Colonoscopy
Preparation – rapid purge with 
polyethylene glycol based solutions
Administration should be achieved with a nasogas-

tric tube or by drinking 1 L every 30–45 minutes. The 

median dose should be 5.5 L (range 4–14 L) over 3–4 

hours. Metolopramide 10 mg iv can be given imme-

diately prior to administration to control nausea and 

promote gastric emptying. The stomach should be 

aspirated before colonoscopy. Purging is contrain-

dicated in the presence of bowel obstruction or sus-

pected gastroparesis.

Equipment and accessory selection
An adult endoscope or therapeutic enteroscope in cases 

of a suspected small bowel bleeding source should be 

used. A foot-controlled irrigation device and an addi-

tional suction line which is directly locked to the 

working channel attachment aid visualization and a 

clear fi eld for therapeutic intervention.

The use of a clear endoscopic mucosal resection cap 

or a banding cap can improve visualization behind a 

fold or a turn in the colon. The target bleeding source 

should be aligned with the axis of the accessory channel 

with an en face view. Direct pressure can be applied 

for temporary tamponade.

Techniques
In the treatment of lower gastrointestinal bleeding, 

various endoscopic techniques (see Table 6.2), such as 

clipping, looping, banding, argon plasma coagulation 

(APC) and thermal therapies, used alone and in com-

bination, have been reported to be safe and effi cacious. 

Familiarity with the different techniques is encouraged.

Technetium scan
Literature dating since 1990 suggests that technetium 

scans are not particularly useful to confi rm and localize 

Exclude an upper gastrointestinal source:

• Upper endoscopy

 – patients with a positive nasogastric aspirate;

 – patients where a colonic source is not identifi ed.

Management

Once the patient has been resuscitated, the sever-

ity and acuity of bleeding assessed, and an upper 

Table 6.1 Etiology of lower gastrointestinal hemorrhage.

Condition Cause of hemorrhage

Congenital Meckel diverticulum

abnormalities Arteriovenous malformation

 Telangiectasia

 Hemorrhoids

 Rectal/colonic varices

 Vasculitis

 Aortoenteric fi stula

Ischemia ischemic colitis

 Mesenteric ischemia

 Necrotizing enterocolitis

 Marathon runner’s colon

Dysentery Bacterial (salmonellosis, shigellosis, 

   E. coli enterocolitis, Campylobacter 

   colitis, Yersinia enterocolitis)

 Parasitic (amebiasis, giardiasis, 

   schitosomiasis)

Neoplasia Hemangioma

 Leiomyoma/leiomyosarcoma

 Polyps (adenoma, hyperplastic, 

   hamartoma)

 Colorectal cancer

Infl ammation Ulcerative colitis/Crohn’s disease

 Radiation enterocolitis/proctitis

 Henoch–Schönlein purpura

Trauma Surgery

 Endoscopic polypectomy

Structural Diverticulosis

abnormality Pneumatosis coli

 Collagen disorders (Ehlers–Danlos 

   syndrome, pseudoxanthoma 

   elasticum)

 Endometriosis

 Dieufaloy lesion

Pharmacological Anticoagulants

 Nonsteroidal antiinfl ammatory drugs

 Cytotoxic chemotherapy
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the bleeding site in order to direct further angiographic 

or surgical intervention.

Angiography
Small studies, using the coiling or gel foam emboliza-

tion technique, have shown high rates of successful 

primary hemostasis in patients with active bleeding. 

However, short-term (less than 1 week) rebleeding 

rates were high at about 25% with a mean of 10–53%; 

data on long-term rebleeding rates is lacking. Ischemia 

was notably reported in close to 20% of patients despite 

using smaller catheters and more directed therapy.

Table 6.2 Therapies for lower gastrointestinal hemorrhage.

Diagnosis Endoscopic therapy

Diverticular  Clip, thermal

Ischemic colitis Self-limited

Neoplasm Clip, loop, thermal

Arteriovenous malformation Clip, APC, thermal

Radiation proctopathy APC

Hemorrhoids Banding

APC, argon plasma coagulation.

Figure 6.1 Algorithm for the management of major lower gastrointestinal bleeding.
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Surgery
Whenever possible, it is preferable to perform surgery 

on an elective basis rather than emergently. Operative 

mortality is 10% even with accurate localization and 

up to 57% with blind subtotal colectomy.

Further reading
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Rockey DC. Lower gastrointestinal bleeding. Gastroenterol-
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Strate LL, Syngal S. Predictors of utilization of early colon-

oscopy vs. radiography for severe lower intestinal bleed-

ing. Gastrointest Endosc 2005; 61:46–52.

Jensen DM, Machicado GA, Jutabha R, Kovacs TO. 

Urgent colonoscopy for the diagnosis and treatment of 

severe diverticular hemorrhage. N Engl J Med 2000; 

342:78–82.

 Soetikno R, Kaltenbach T, Kelsey P, McQuaid K. 
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Defi nition

Diarrhea is defi ned as a decrease in consistency or 

increased liquidity of the stool. Some defi nitions of 

diarrhea also include increased frequency of defeca-

tion or increased daily stool weight, but these crite-

ria have been limited by normal variation in a patient 

population. Chronic diarrhea is usually defi ned as 

persistence of symptoms for at least 4 weeks.

Differential diagnosis

The normal gut receives 6–7 L of fl uid from ingested 

food and liquid plus intestinal secretions daily. 

Most of this fl uid is reabsorbed by the small intes-

tine. The colon absorbs 1.5–2.0 L and about 200 mL 

is excreted in the feces. Thus a fall in small bowel 

absorption, increased small bowel secretion or a fall 

in colonic absorptive capacity can lead to diarrhea. 

Acute diarrhea can be classifi ed according to the 

deranged underlying physiological mechanisms (see 

Table 7.1).

Osmotic diarrhea results from the presence of 

poorly absorbed solutes, usually carbohydrates or pep-

tides, within the gut lumen leading to a net increase 

in stool water and the passage of large volumes of liq-

uid feces. In disaccharidase enzyme defi ciency disor-

ders such as alactasia, ingestion of lactose-rich foods 

such as milk can precipitate acute diarrhea due to the 

accumulation of high concentrations of lactose in the 

small bowel and loss of luminal glucose and galactose 

which are the substrates for sodium-dependent sugar 

absorption mechanisms. The net result is an increase 

in stool water leading to diarrhea. The therapeutic 

use of this mechanism is employed in the use of 

polyethylene glycol solution or magnesium and 

sodium salts as bowel preparation agents or laxatives.

Osmotic diarrhea can be classifi ed into two types:

• Exogenous – ingested laxatives, bowel prepara-

tions; antacids – magnesium hydroxide; dietary sugar 

ingestion, sorbitol, xylitol; drugs – cholestyramine, 

lactulose

7 Approach to Diarrhea
John S. Collins

Table 7.1 Physiological mechanisms in acute diarrhea.

Mechanism  Disorder

Osmotic Disaccharide defi ciencies

 Magnesium salts

 Short bowel

 Extensive mucosal disease

 Bile salt malabsorption

 Pancreatic insuffi ciency

Secretory Stimulant laxatives

 Chemical toxins

 Bacterial toxins

 Drugs

 Allergic response

 Bacterial overgrowth

 Congenital

 Bile acids

 Long chain fatty acids

 Hormone-producing tumors

 Villous adenoma 

Dysmotility Irritable bowel syndrome

 Endocrine disorders

 Autonomic neuropathy

Infl ammatory Infection

 Infl ammatory bowel disease

 Ischemic enteritis/colitis

Gastrointestinal Emergencies, 2nd Edition.   Edited by T. C. K. Tham,
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pale stool associated with steatorrhea. Rapid onset 

of symptoms with abdominal cramps and sleep distur-

bance usually suggests an infective or toxic etiology. The 

patient should be asked about recent food ingestion 

and its timing in relation to symptom onset. Nausea 

and vomiting again suggests an enteric infection. 

Current medications may be a factor and particular 

inquiry should be made about antibiotics, ACE inhibi-

tors, laxatives, digoxin, proton pump inhibitors, lipid 

lowering agents, prostaglandin analogues and magne-

sium-containing antacids.

Recent foreign travel to areas where acute enteric 

infections are common should raise the suspicion of 

infection from agents such as Vibrio cholerae, Shigella or 

Entamoeba histolytica. The passage of bloody diarrhea may 

indicated an acute infective dysentery but should always 

raise the suspicion of infl ammatory bowel disease.

Examination

In general, the following should be assessed in all cases:

• Signs of dehydration and circulatory collapse due to 

water and electrolyte depletion. The patient will be pale 

• Endogenous – disaccharidase defi ciencies; abetali-

poproteinemia; congenital lymphangiectasia; pancreatic 

insuffi ciency.

Secretory diarrhea is the result of disturbed trans-

port of water and electrolytes, mainly Na, K, Cl and 

HCO3 in the presence of gut mucosal disease, toxins or 

infl ammatory mediators. In these conditions there is 

usually a stimulation of intestinal Cl and HCO3 and inhi-

bition of Na and Cl absorption by agents such as entero-

toxins, long chain fatty acids or ingested laxatives with a 

secretogogue effect. Again these can be classifi ed as:

• exogenous
  laxatives including anthraquinones, bisacodyl, senna

  drugs – diuretics, theophylline, prostaglandins

  chemical toxins

  bacterial toxins – C. diffi cile, S. aureus

  gut allergy

• endogenous
  congenital (rare) – microvillus inclusion disease

  bacterial enterotoxins

  endogenous laxatives due to buildup of dihydroxy

  bile acids and long chain fatty acids

  hormone-producing tumors – vipoma, medullary

  carcinoma of the thyroid, mastocytosis

Dysmotility diarrhea is caused by increased tran-

sit time of luminal contents and may be compounded 

by bacterial overgrowth due to stasis. Infl ammatory 
or exudative diarrhea, as the term suggests, is 

the result of an acute infl ammatory mucosal proc-

ess which may be idiopathic as in ulcerative colitis or 

Crohn’s disease or more commonly with an infectious 

microorganism.

Diarrhea is often caused by several coexistent fac-

tors. For example, in ulcerative colitis, there is altered 

colonic permeability to water, increased prostaglandin 

production and disordered motility with increased 

loss of blood, mucus and water into the lumen.

The differential diagnosis of acute diarrhea is sum-

marized in Table 7.2.

History

The onset of diarrhea is often acute and the symp-

toms may be of short duration.

It is important to establish that the patient is com-

plaining of diarrhea as defi ned above and not fre-

quent, normally formed, stools or the large-volume 

Table 7.2 Differential diagnosis of acute onset diarrhea.

Cause Remarks

Infections:

 Viral adenovirus, astrovirus, calicivirus, 

   rotavirus

 Bacterial Salmonella spp, Shigella spp, B. cereus

 Parasites Entamoeba histolytica, Giardia lamblia

 Toxins C. diffi cile, S. aureus

Infl ammatory bowel Ulcerative colitis

  disease Crohn’s disease

 Collagenous colitis

Drugs Antibiotics

 ACE inhibitors

 Digoxin

 Chemotherapeutic agents

 Lipid lowering drugs

 Prostaglandin analogues

 Proton pump inhibitors

 All laxatives

Ischemic colitis

Fecal impaction with 

  overfl ow
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with a rapid, low volume pulse. The blood pressure may 

be low with a postural drop on standing. There will be 

increased skin turgor and dry mucous membranes.

• Abdominal examination is often normal but in 

acute onset of infl ammatory bowel, the abdomen 

may be distended with generalized tenderness or an 

abdominal mass in patients with Crohn’s disease.

• Rectal examination may show blood on the glove.

Investigation

Acute diarrhea is very common in the community, 

often occurring in isolated outbreaks associated with 

enteric viral infections. Most cases are diagnosed and 

managed by primary care physicians without resort to 

further investigations. However a small proportion of 

cases where the symptoms are associated with dehy-

dration, systemic illness or rectal bleeding are referred 

for hospital assessment.

The following investigations are most likely to lead 

to a rapid diagnosis in the majority of cases.

• Fresh stool sample for ova, cysts and parasites, 

culture and sensitivity as necessary, C. diffi cile entero-

toxin and Giardia antigen. In the immunocompro-

mised patient, it is essential to rule out the presence 

of cryptosporidiosis.

• Test stool for occult blood.

• Full blood count.

• Urea and electrolytes.

• ESR, C-reactive protein and alpha-1 antiglobulin as 

infl ammatory markers.

• Tissue transglutaminase assay to rule out celiac 

disease.

• Blood culture if fever/rigors present.

• Visualization of the colonic mucosa by colonoscopy 

or fl exible sigmoidosopy, and biopsy if infl ammatory 

bowel is suspected.

• Plain abdominal radiographs erect and supine in 

the presence of abdominal tenderness, decreased 

bowel sounds and in all cases where acute infl amma-

tory bowel disease is suspected.

• Duodenal aspirates are uncommonly required if 

giardiasis is suspected.

Management

The management of acute infectious diarrhea and 

infl ammatory bowel disease will be discussed in detail 

in the respective chapters.

In general the management has three important 

components:

1. Correction of dehydration, electrolyte disturbance, 

anaemia and nutritional abnormalities.

2. Oral rehydration solutions which were origin-

ally developed for fl uid replacement in patients 

with cholera are useful in the treatment of severe 

acute diarrhea provided an oral intake is tolerated. 

WHO/UNICEF solution contains Na 90 mmol/L, K 

20 mmol/L, Cl 80 mmol/L, HCO3 30 mmol/L and glu-

cose 111 mmol/L. Dioralyte is a commercial prepa-

ration which contains Na 35 mmol/L, K20 mmol/L, Cl 

37 mmol/L, HCO3 18 mmol/L and glucose 200 mmol/

L. Both solutions can be administered by nasogastric 

tube if necessary until the diarrhea has resolved.

3. Consideration of antimicrobial therapy. If an infec-

ting agent is detected in the stool, specifi c antibacte-

rial therapy is usually not indicated except in certain 

cases as the enteric infection is commonly self-limiting. 

If the patient has a severe systemic illness with fever 

and positive blood cultures, e.g. Salmonella bacter-

emia, then antiobiotic therapy is essential.

It should be noted that infective causes of diarrhea 

can present with rectal blood loss which can mimic 

infl ammatory bowel disease. Stool cultures should 

be carried out in these patients to rule out infec-

tion before steroid therapy specifi c for infl ammatory 

bowel disease is commenced.

Further reading

Camilleri M. Chronic diarrhoea: a review of pathophysio-

logy and management for the clinical gastroenterologist. 

Clin Gastroenterol Hepatol 2004; 2:198–206. 

Powell DW. Approach to the patient with diarrhoea. 

In: Yamada T, ed. Textbook of Gastroenterology Vol 1. 

Philadelphia: Lippincott. 1991; 732–70.
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Complications related to diagnostic upper gastroin-

testinal endoscopy are rare. The American Society for 

Gastrointestinal Endoscopy estimated that the over-

all complication rate of this commonly performed 

diagnostic procedure was 0.13% with an associated 

mortality of 0.004% [1]. Estimated average major 

complication rates for diagnostic and therapeutic upper 

endoscopic procedures range from 0.2% to 8% with 

associated mortality rates of 0.01% to 1.5% [2]. Major 

complications include cardiorespiratory compromise, 

sedation-related side effects, infectious complications, 

perforation and hemorrhage.

Late complications may be underestimated primar-

ily due to underreporting. In prospective studies com-

plications have been reported in 2.1% of patients after 

upper endoscopy with an 18.2% complication rate up 

to 30 days after the procedure [3]. Oropharyngeal or 

abdominal discomfort accounted for the majority of 

these late complications.

Appreciation of potential complications and the 

frequency of their occurrence by both physicians and 

patients allows for improved risk benefi t analysis. The 

early recognition of complications permits prompt 

investigation and treatment, hence minimizing patient 

morbidity and mortality.

Complications of sedation

Premedications used for moderate sedation in the 

majority of endoscopy suites include intravenous 

benzodiazepines, usually midazolam, together with a 

narcotic such as merperidine (pethidine) or fentanyl. 

Titrated dosing is administered by an intravenous line 

during the procedure with continuous monitoring of 

the patient’s hemodynamic stability, cardiac rhythm 

and oxygen saturation. Continuous clinical assessment 

is of the foremost importance in cardiopulmonary 

monitoring.

Cardiorespiratory depression is the most serious 

adverse effect of sedative and analgesic medications. 

Cardiorespiratory complications account for approxi-

mately half of the morbidity and mortality related to 

diagnostic endoscopic procedures [4]. Serious cardio-

respiratory events may complicate as many as 0.5% 

of upper endoscopic procedures and more than 50% 

of deaths are related to cardiorespiratory complica-

tions [5,6]. Complications range from minor changes 

in vital signs to acute myocardial infarction, cardiac 

arrhythmias, respiratory depression and shock. Hence, 

full resuscitation equipment should be readily avail-

able in the endoscopy area. Use of a combination of 

medications, such as midazolam and fentanyl, for 

moderate sedation increases the incidence of respira-

tory depression signifi cantly [7]. Midazolam or fenta-

nyl alone can be utilized for upper endoscopy.

Management
Naloxone reverses the respiratory depression, sedation 

and hypotensive effects of narcotics in 1–2 minutes. 

Flumazenil, a benzodiazepine antagonist, signifi cantly 

reduces patient recovery time following moderate 

sedation. Recurrent doses of both may be required in 

view of the relatively short half-life of these medica-

tions. Both naloxone and fl umazenil should be readily 

available in the endoscopy room and familiarity with 

dosage administration is of the utmost importance.

8 Complications of Upper 
Gastrointestinal Endoscopy
Colm O’Loughlin, Reza Shaker
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cardiomyopathy and congenital malformations) antibi-

otic prophylaxis is a consideration for high-risk proce-

dures but is not recommended for low-risk procedures 

such as upper endoscopy with biopsy. Prophylactic 

regimes for gastrointestinal procedures include ampicil-

lin and gentamicin for high-risk cases. Vancomycin may 

be substituted in penicillin-sensitive patients.

Other infectious complications include retropharyn-

geal and retroesophageal abscesses. These are related to 

trauma or unrecognized perforations at the time of 

the procedure.

Infectious complications related to equipment are 

very rare and are estimated to be 1 per 1.8 million 

procedures. Transmission of bacteria such as H. pylori 

and viruses such as HBV and HCV (hepatitis B and 

C) have been reported and are fortunately very rare. 

Transmission of HIV (human immunodefi ciency virus) 

has not been reported.

Perforation

(See also Chapter 19.) The rate of perforation in upper 

endoscopy is relatively low and has been reported in 

0.03% to 0.1% of procedures, with a mortality rate 

of 0.001% [1]. Factors predisposing to perforation 

include blind passage of the endoscope, anterior cer-

vical osteophytes, presence of a Zenker diverticulum, 

esophageal strictures and esophageal malignancy. 

Perforation occurs more frequently in the esophagus 

than the stomach and is associated with a relatively 

high mortality rate approximating 25% [14]. Pain is 

the most common symptom related to perforation. 

Other symptoms include shortness of breath, pleuritic 

chest pain, fever and crepitance of the neck (subcuta-

neous emphysema). Early recognition of this compli-

cation, confi rmation of perforation radiographically, 

and collaboration with cardiothoracic surgery are 

critical in the management of these patients.

Bleeding

Bleeding from diagnostic upper endoscopy is very 

rare, estimated to occur in 0.03% of cases, and is usu-

ally gastric in origin [1]. A Mallory–Weiss tear may 

occur during upper endoscopy secondary to patient 

retching. These arise in less than 0.1% of diagnostic 

Cardiorespiratory complications
Oxygen desaturation may occur in up to 70% of patients 

undergoing various endoscopic evaluations [8]. Factors 

contributing to oxygen desaturation include diffi culty 

with intubation of the esophagus, advanced patient age 

and a history of cardiopulmonary disease [7]. Vasovagal 

refl ex secondary to esophageal intubation, overinsuffl a-

tion of the stomach or small bowel with air and the use 

of larger diameter endoscopes for upper endoscopy con-

tribute signifi cantly to hypoxemia during the procedure. 

Cardiac rhythm abnormalities during upper endoscopy 

are most frequently seen in patients with underlying 

chronic heart or lung disease [9].

Other adverse events related to perioperative medi-

cations include drug allergy, paradoxical excitement 

with benzodiazepines, and benzocaine-induced methe-

moglobinemia in genetically predisposed individuals. 

Sedation, supine positioning and pharyngeal anesthesia 

utilized for upper endoscopy contribute to the develop-

ment of pulmonary aspiration. Aspiration may occur in 

only 0.08% of cases but the mortality rate of this com-

plication may reach 10%. Hence, aspiration precautions 

and readily available suctioning apparatus are integral 

to performing upper endoscopic procedures safely.

Infectious complications

Infectious complications may be related to the proce-

dure itself or the equipment used during the procedure. 

The incidence of bacteremia is low and the rate of sub-

acute bacterial endocarditis (SBE) in patients not at risk 

for SBE is extremely low and has been estimated to be 

1 in 5–10 million [10]. Bacteremia is highest following 

esophageal dilation and esophageal variceal sclerother-

apy with a mean incidence of 45% and 18% respec-

tively and extremely low, less than 5%, in diagnostic 

upper endoscopy [11,12]. Therapeutic procedures and 

endoscopic mucosal resection are associated with 

higher rates of bacteremia than diagnostic endoscopy.

Cardiac conditions at high risk for SBE include pros-

thetic heart valves, prior history of SBE, and surgically 

placed systemic pulmonary shunts [13]. SBE prophy-

laxis is recommended for such patients undergoing 

procedures with a high risk of bacteremia (esophageal 

dilation and variceal sclerotherapy). For patients with an 

intermediate risk for endocarditis (rheumatic valvular 

disease, mitral valve prolapse, hypertrophic obstructive 
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endoscopies and are usually not associated with signif-

icant bleeding. Overall therapeutic procedures cause 

bleeding more frequently than diagnostic evaluations. 

Generally this rare complication occurs primarily in 

patients with thrombocytopenia and/or coagulopathy. 

Upper endoscopy without biopsy has been determined 

to be safe in patients with platelet counts greater than 

20 000.

Complications of specifi c endoscopic 
procedures

Dilation
(See also Chapter 19.) Major complications may occur 

in 0.5% of esophageal dilations and death in 0.01% 

[15]. The complication rate for esophageal dilation with 

mercury dilators has been reported to be 0.4% [1]. 

There is no evidence that push dilators (balloon versus 

bougie dilation) result in a higher rate of perforation 

when dilating benign esophageal strictures [16]. Other 

complications of esophageal dilation include abdominal 

pain, bleeding and bacteremia.

Balloon dilation of benign esophageal strictures is 

complicated by perforation in 0.4% of cases. In pyloric 

stenosis the risk of perforation is 0.5%, whereas with 

gastroenterostomy (anastomotic) stricture and gastric 

staple line dilation, the risk is 2.2% and 0.8% respec-

tively [17]. Caustic strictures are at higher risk of per-

foration due to the length of the lesion and luminal 

compromise. Perforation rates up to 17% have been 

reported [18].

In achalasia the rate of perforation with pneumatic 

balloon dilation is 5%. There is a reduced risk with 

gradual dilation and avoidance of infl ation pressures 

of greater than 11 psi [19].

With regard to malignant strictures, the rate of per-

foration is approximately 10% [2,20]. Post-radiation 

strictures have the same risk of perforation as malig-

nant stricture, ranging from 2% to 6.5% [21]. It has 

been established that relatively safe dilation of malig-

nant strictures can be performed up to a diameter of 

15 mm. Esophageal malignancies can be treated with 

thermal, photodynamic or stenting procedures which 

carry increased risk of complication. The main risk of 

endoscopic mucosal resection (EMR) is perforation, 

ranging from 0.7% to 2.5% in esophageal cancer and 

0.06% to 2.4% for gastric cancers [22,23].

Dilation of malignant gastric outlet obstruction car-

ries a perforation risk of 0% to 6.7%. Limitation of 

dilation to less than 15 mm should be considered as 

perforation rates of 4 to 6.7% are reported with dila-

tion greater than 15 mm [2].

Variceal sclerotherapy and banding
(See also Chapter 10.) The overall complication rate 

for variceal sclerotherapy (EVS) is between 35% and 

78%. Major complications occur in 8.0% of cases 

and the mortality rate is in the range of 1% to 5% 

[30,31]. Esophageal ulcers occur in 50% to 78% of 

cases. Treatment with proton pump inhibitors does not 

prevent occurrence but may allow healing. Signifi cant 

bleeding occurs in up to 6% of patients [32,33]. The 

retreatment interval should be greater than 1 week 

as the only factor relating to multiple ulcerations is a 

treatment interval shorter than 1 week. The perfora-

tion rate ranges from 2% to 5% [34]. Chest pain after 

EVS occurs in up to 50% of patients but rarely lasts 

longer than 48 hours. Strictures can occur weeks to 

months after variceal sclerotherapy sessions in 2% 

to 20% of cases. Other complications of this emergent 

procedure include aspiration (5%), pneumonitis, 

pleural effusions and bacteremia [35].

Esophageal band ligation (EBL) is fortunately asso-

ciated with a lower complication rate of 2% to 3%. 

The overall mortality attributed to an acute complica-

tion of EBL is 1%. Hence, EBL is the endoscopic inter-

vention of choice in the management of esophageal 

varices. Esophageal ulcers are reported in 5% to 15% 

of patients after EBL with a low tendency for bleeding 

[35]. Perforation had been reported in 0.7% of cases 

when band ligation was performed with a facilitating 

overtube. The introduction of multiple band devices 

has resulted in the discontinuance of the use of over-

tubes for this procedure. Formation of strictures has 

been reported but is rare. Bacterial peritonitis may 

occur in 4% of cases. Antibiotic prophylaxis is recom-

mended in those patients known to have ascites.

Endoscopic nonvariceal hemostasis
Randomized controlled trials using MPEC (multipolar 

electrocoagulation) have reported rates of perforation 

of 0% to 2%. Induction of bleeding by electrocoagula-

tion occurs in up to 5% of cases [36]. Repeated ther-

apy with electrocoagulation within 24 to 48 hours is 

associated with an up to 4% risk of perforation [37].
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Epinephrine, the most commonly used injec-

tion agent to achieve initial hemostasis, may cause 

mucosal ulceration but has not been associated with 

perforation [38].

Foreign body removal
Complications of endoscopic foreign body removal 

and meat disimpaction have been reported in up to 

8% of cases [39]. The risks of aspiration and perfo-

ration may be decreased by the use of an overtube 

[40]. The use of overtubes has been associated with 

complications such as bleeding and perforation, and 

require judicious use by an experienced operator.

Rare complications
These include temporomandibular joint dislocation, 

teeth injury and parotid enlargement.

Summary

Upper gastrointestinal endoscopy, a very commonly 

performed procedure, is fortunately relatively safe 

with few complications and extremely low mortality. 

Awareness of potential complications and the expected 

frequency of complications leads to improved risk ben-

efi t analysis by both patients and physicians. Early rec-

ognition of complications and prompt investigation and 

treatment minimizes patient morbidity and mortality.
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Introduction

In 1980 Gauderer et al. introduced percutaneous 

endoscopic gastrostomy (PEG). Its use has become 

accepted and widespread [1]. It is considered the saf-

est and easiest method to provide long-term enteral 

feeding in patients who have a functioning gastroin-

testinal tract, but for whom the intake of food through 

the mouth is diffi cult or impossible.

The most frequent indications for PEG placement are 

neurological impairment, general debilitating disorders 

and oropharyngeal or esophageal obstruction by benign 

or neoplastic lesions [2]. The procedure is easy to per-

form with a high success rate of 95–98% [3]. The pro-

cedure-related mortality is less than 1% [2,4]. Published 

incidence rates for minor and major complications range 

from 10% to 13% and 1 to 3% respectively. Minor 

complications are aspiration, infection of the insertion 

site, PEG tube dislodgement, gastric ileus, pneumoperi-

toneum and parastomal leakage and can be treated con-

servatively. Major complications which require surgical 

intervention are hemorrhage, fi stulization, necrotizing 

fasciitis and buried bumper syndrome [5].

Minor complications

Aspiration
Procedure-related aspiration is only reported in 0.3–

1% of cases [4]. Risk factors are age, supine position, 

neurological impairment and sedation. Symptoms 

are high temperature and respiratory distress. Usually 

there is oxygen desaturation during the procedure. 

Shorter procedure times, titrated sedation, controlled 

air-insuffl ation and maximal aspiration of gastric juices 

can prevent this. Treatment with intravenous antibiotics 

is aimed at the expected microbiology (piperacilline-

tazobactam or ceftriaxone � ornidazol) [8].

Pneumoperitoneum
Benign pneumoperitoneum after PEG placement 

occurs in 40% to 56%. [4]. It originates from air-

insuffl ation at endoscopy and by introducing air via 

the puncture needle. It can be present for a few days, 

but may persist up to 4 weeks [9]. In the absence of 

signs of peritonitis it is of no clinical signifi cance. It is 

seen on plain abdominal radiograph and a CAT scan 

rules out other complications [9–11].

Infectious complications
The most common complication is PEG site infection 

[3]. Incidences differ greatly, but the risk for infec-

tion is increased in patients with cancer, AIDS and 

underlying heart disease [12]. Serious infections are 

more rare, with an incidence of 1.6%. Prophylactic 

administration of antibiotics signifi cantly reduces the 

number of post-PEG infections [3,13]. An important 

reduction in the number of MRSA infections, which is 

the most commonly found organism in stomal infec-

tions, is seen when using a combination regimen for 

oro-nasopharyng eal decolonization [14]. Treatment 

consists of good local wound care and intravenous 

antibiotic therapy. Evolution to peritonitis is only seen 

in 0.4–1.6% of cases and should be treated with intra-

venous antibi otics and surgical exploration [4].

9 Complications of Percutaneous 
Endoscopic Gastrostomy
Freddy Vandenbussche, Jo Vandervoort

Gastrointestinal Emergencies, 2nd Edition.   Edited by T. C. K. Tham,

J. S. A. Collins and R. M. Soetikno © 2009 Blackwell Publishing Ltd.

ISBN: 978-1-405-14634-0



CHAPTER 9 Complications of Percutaneous Endoscopic Gastrostomy

49

stricture to at least 36 F is necessary prior to PEG 

insertion [3].

Gastroenteric fi stula
PEG can also be complicated by formation of gas-

troenteric fi stulae. In a retrospective review in 343 

children Patwardhan et al. [17] reported an incidence 

of 3.5% (12/343). This is confi rmed by Khatak et al. 

[18] with a 2–3% incidence.

During PEG insertion there is a risk of direct puncture 

of a segment of the jejunum or part of the transverse 

colon which has been displaced between the anterior 

gastric wall and the abdominal wall. The cause is overin-

suffl ation of the stomach and air-fi lling of the duodenum 

which causes rotation of the greater curvature anteriorly 

thereby pulling on the gastrocolic omentum and posi-

tioning the transverse colon in the puncture trajectory 

[7]. Abnormal posture of the patient, spinal deforma-

tions and previous abdominal surgery with adhesions 

are risk factors and are considered as contraindications 

for PEG placement [19]. Pathwardan et al. found that 

the posterior wall of the stomach was the point of entry 

in all their patients, suggesting that the insertion of the 

puncture needle was too deep and thus perforated the 

stomach. [17].

Gastroenteric fi stulae can stay asymptomatic for a 

long time. The fi stulae are discovered when the patient 

develops watery diarrhea, when they develop intestinal 

obstruction or fecaloid output through the gastrostomy. 

Persistent parastomal leakage and infl ammation can 

also be indicative for fi stula formation. Sometimes it is 

only discovered by chance during elective PEG replace-

ment after several months. Patients do not always 

present with obstructive symptoms because there is 

usually part of the colonic lumen free for passage [4].

On plain abdominal radiograph, a “side-on” view of 

the PEG fl ange as opposed to the normal “end-on” view 

is seen. There is also an excess length of gastrostomy 

tubing within the abdomen, suggesting fi stula formation 

[17]. Contrast injection through the PEG tube can show 

the fi stula trajectory to the colon. Endoscopy contrib-

utes little to the diagnosis but confi rms that the internal 

bolster of the PEG is no longer visible in the stomach. 

Occasionally the internal opening of the fi stula is visible.

When fi stula formation is suspected, it is best to 

remove the PEG tube immediately. One possible tech-

nique would be to pull the PEG tube tightly against the 

abdomen and to cut the external portion. The  remaining 

Parastomal leakage
Parastomal leakage is a common problem of PEG. It 

may be precipitated by the use of corrosive agents such 

as ascorbic acid or hydrogen peroxide to cleanse the 

tube, parastomal infection, granulation tissue, sideways 

traction on the tube, sliding of the tube through absence 

of the external bolster or by complications such as bur-

ied bumper. Diagnosis and subsequent treatment should 

be directed against the presumed inciting factor. The 

patient should be treated with proton pump inhibitors, 

hydrogen peroxide and ascorbic acid should be stopped, 

and zinc oxide or an antifungal paste should be applied 

around the PEG site [4].

Major complications

Hemorrhage and perforation
Gastrointestinal hemorrhage following PEG is rare with 

an incidence of 0.2–2.5% [4,15]. It may be due to direct 

puncture of a blood vessel in the abdominal wall. This 

risk is elevated in cirrhotic patients with portal hyper-

tension and dilated venous structures in the wall. More 

careful transillumination of the abdominal wall should 

prevent this complication [15]. Unsatisfactory transillu-

mination whatever the cause – obesity, prior surgery or 

ascites – should always be an absolute contraindication 

for PEG [2,15].

Bleeding can also occur with ischemic necrosis of 

the gastric mucosa under a too tightly fi xed internal 

bolster. If the head of the PEG is too mobile, it can 

erode underlying mucosa, causing bleeding ulcers [15]. 

Kanie et al. [16] found gastric ulcers in 9.9% of cases 

after PEG placement. Another mechanism of ulcer for-

mation after PEG insertion is friction of the tip of the 

PEG against the posterior gastric wall [16]. Treatment 

should be aimed at loosening of the internal bolster in 

combination with classical antiulcer therapy based on 

H2-antagonists or proton pump inhibitor. Only in case 

of deep ulceration, at risk of perforation, should the 

PEG tube be removed. [15].

Larson et al. [3] described gastric or esophageal 

perforation in 4 of the 314 cases during or after 

PEG placement, often with evolution to peritoni-

tis. It occurs when the mushroom-shaped head of 

the PEG is pulled through the tighter gastroesopha-

geal junction or, more likely, through a (benign or 

malignant) stricture. In such cases dilatation of the 
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piece can be pushed inside either the stomach or the 

colon and removed endoscopically. Although fi stulae 

close spontaneously, Kim et al. advise closure of the fi s-

tula opening with a metal clip to prevent further fecaloid 

leakage. This also allows for an earlier trial of oral feeds 

[20]. Nevertheless in patients with a formed fi stula, 

there is an absolute contraindication for a new PEG, 

as the risk of recurrent fi stula formation is elevated. In 

these patients a surgical gastrostomy is recommended.

As a precaution, Quadri et al. [22] propose elevation 

of the head end of the bed to 30º during PEG insertion 

to displace the bowel caudally. Careful transillumina-

tion is also very important to assist visualization of the 

colonic shadow. To outline the puncture site one has 

to use a syringe with saline solution attached to a nee-

dle. As the needle is advanced through the abdominal 

wall the barrel is retracted. A “safe tract” is deter-

mined by simultaneous air return and endoscopic 

visualization of the needle. Despite these precautions, 

migration of a gastrostomy or penetration of the small 

bowel can still occur in rare instances [23].

Necrotizing fasciitis
Necrotizing fasciitis (NF), fi rst described by Wilson in 

1952, is a rapid and progressive soft tissue infection 

leading to necrosis of the fascia, subcutaneous tissue 

and overlying skin. It is a rare complication which 

constitutes a surgical emergency with high morbidity 

and mortality [24,25].

Predisposing factors are diabetes, drug use, alcohol-

ism, obesity, hypertension, old age, malnutrition, neo-

plasia, defi cient immunity and chronic illness, active 

treatment with corticosteroids or immunosuppressant 

drugs [25–27].

There are several mechanisms causing NF. When 

the incision of the skin is too small, it can cause necro-

sis of the abdominal wall and does not allow suffi cient 

drainage of accumulated fl uid. Too much traction on 

the PEG can cause ischemia of the anterior gastric wall 

while too little traction can cause leakage of nonsterile 

feeding solutions intra- or subcutaneously.

Symptoms of NF can be very subtle and a high index 

of suspicion is necessary. Patients present with pain, 

redness, edema and sometimes fever. The most impor-

tant clinical sign is subcutaneous crepitus. Diffuse tissue 

necrosis can swiftly evolve to infectious septic shock. 

NF is usually seen within 72 hours after placement, 

though longer intervals have been described [25–29].

A plain abdominal radiograph shows signs of sub-

cutaneous emphysema, a pathognomonic sign for NF. 

CAT scan or MRI of the abdomen are useful to evaluate 

the extension of the infection. It may allow the surgeon 

to avoid opening the visceral fascia if there is no evi-

dence of peritoneal spread [26].

The treatment of NF requires immediate interven-

tion with a rapid and extensive surgical debridement, 

broad-spectrum antibiotics and, according to certain 

authors, hyperbaric oxygen. Mortality varies between 

35% and 70% and there is a correlation with the 

delay to surgical intervention. Repeated surgery until 

all nonviable tissue has been resected is necessary for 

the wound to heal and healthy granulation tissue to 

form [25–29].

The most common organisms are group A hemo-

lytic streptococcus, often together with Staphylococcus 

species, Enterococcus, E. coli, Proteus and Bacteroides. In 

post-traumatic NF Clostridium is usually present in asso-

ciation with another aerobic or anaerobic germ [24]. 

Some authors suggest treatment with hyperbaric 

oxygen therapy [24].

Supply of suffi cient nutrition is an important issue 

in these patients. Placement of nasoenteric feeding 

tubes or even surgical gastrostomy or jejunostomy are 

preferable, given the known limitations of long-term 

parenteral nutrition. Greif et al. proposed preventive 

measures such as topical preparation of the oropha-

ryngeal region, the prophylactic administration of 

antibiotics, restoration of stomach acidity in hypochlo-

remic patients and creation of a more patulous open-

ing at the gastrostomy tube site [29].

Buried bumper
Migration of the internal bolster of the PEG into the 

gastric mucosa is a rare complication, referred to as 

the “buried bumper syndrome.” It was fi rst described 

by Klein et al. [31] in 1988. In a series of 115 patients, 

Gençosmanoglu et al. [32] found two cases of buried 

bumper (1.7%), which corresponds with the inci-

dence of 1.5–1.9% reported in the literature [4].

Intramucosal migration of the more rigid bumper 

of a PEG tube is caused by ischemic pressure necro-

sis from the underlying gastric mucosa. It is followed 

by re-epithelialization so the bumper gets completely 

imbedded in the gastric wall. Pressure necrosis is 

a result of either excessive tension on the bolster 



CHAPTER 9 Complications of Percutaneous Endoscopic Gastrostomy

51

causing hypoperfusion of the stomach wall, or 

because patients exert too much traction on the 

external portion of the tube. This is a long-term com-

plication after PEG. Often, it is only noticed at endos-

copy during PEG replacement [31].

The depth of the intramucosal migration defi nes 

the clinical presentation. Symptoms may vary from 

pain at the insertion place with edema and erythema, 

more diffi cult tube mobilization, or diffi culties in the 

infusion of feeding solution.

Patients can also present with melena from bleed-

ing ischemic ulcers at the site of the buried bumper 

[33]. Most often, patients complain of sudden pain 

at infusion or have abdominal bloating, indicative of 

gastric dysmotility [31]. Although the clinical presen-

tation of buried bumper is frequently asymptomatic, 

it may evolve to gastric perforation, diffuse peritonitis 

with acute abdomen and even death of the patient.

Diagnosis can be made based on clinical exami-

nation which shows immobilization of the PEG at 

a point where it can no longer be pushed inward. 

Gastroscopy is the most accurate way of diagnosing 

a buried bumper. Supplementary diagnostic work-up 

often comprises a plain abdominal radiograph, con-

trast radiography through the PEG and a abdominal 

CAT scan or MRI. These imaging techniques allow 

differentiation between other causes of PEG immo-

bilization such as gastroenteric fi stula. Whatever the 

presentation, it is imperative that the PEG tube be 

removed to prevent further migration through the 

stomach wall and gastric perforation.

Treatment consists of removal of the PEG, leaving 

behind a replacement tube with a balloon at the tip. 

One technique uses the needle knife to cut the over-

lying mucosa, so the bumper can be pushed into the 

stomach and endoscopically removed. In case of doubt-

ful position, the bumper can be safely localized using 

endoscopic ultrasound [33]. In another technique a 

guide wire is pushed through the PEG tube. Next a skin 

incision is made up to the imbedded bumper, which 

can then be removed without opening the peritoneum 

thereby reducing infectious complications. As a precau-

tion it is recommended leaving a space of 1.5 cm free 

between the external bolster and the skin to prevent 

pressure necrosis. Nursing staff are best advised to push 

the tube inward 1 cm and rotating it a few times every 

time they clean the tube, thus preventing intramucosal 

migration [33,34].
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The use of sclerotherapy, band ligation and balloon 

tamponade in acute variceal hemorrhage is described 

in Chapter 24. Endoscopic sclerotherapy and band 

ligation are also performed for primary and secondary 

prophylaxis to prevent esophageal variceal bleeding, 

whereas balloon tamponade is used only for control-

ling acute esophagogastric variceal hemorrhage.

This chapter will deal with the recognition, man-

agement and prevention of complications related to 

sclerotherapy, band ligation and balloon tamponade. 

Prevention is as usual the best treatment, since the 

majority of the patients are critically ill, and compli-

cations of these procedures are frequently serious. 

Complications of these three treatment modalities 

used for acute bleeding will include general and spe-

cifi c aspects.

General aspects

Endoscopic treatment and balloon tamponade in 

acute variceal hemorrhage should be considered as a 

relatively invasive procedure that may trigger some 

adverse events related to the general conditions of 

patients. The underlying liver disease has a pro-

found infl uence on the course of complications. The 

risk of aspiration and subsequent pneumonia high in 

patients with massive bleeding. It may even be higher 

during the introduction of the instrument when the 

stomach is fi lled with blood or food,  particularly in 

patients with altered consciousness. In such circum-

stances, endoscopy should best be performed under 

general anesthesia after securing the circulatory and 

respiratory status. In conscious patients, endoscopy 

may be carried out without any sedation or pharyn-

geal anesthesia. The use of a therapeutic upper gas-

trointestinal endoscope with a working channel of 

6.0 mm is strongly recommended, because it enables 

rapid evacuation of the gastric contents and simulta-

neously compresses the bleeding site at the esopha-

gus. An additional suction pump is needed to clear 

the oropharyngeal cavity [1].

Specifi c complications

Balloon tamponade
Today, balloon tamponade is mainly used when 

variceal bleeding cannot be controlled endoscopi-

cally or if immediate endoscopy is not available. The 

Sengstaken–Blakemore double-balloon tube is used 

for esophageal variceal bleeding and the single-balloon 

Linton–Nachlas tube for both fundic and esophageal 

variceal hemorrhages. Transient hemostasis can be 

achieved in 50–90% of cases with a complication rate 

of around 15% [2]. In endoscopically uncontrolled 

variceal hemorrhage, the rate of hemostasis may be 

lower, and the complication rate subsequently higher. 

Following failed endoscopic hemostatic attempts, place-

ment of a balloon tube may be cumbersome or even 

impossible due to swelling of the esophageal wall. A 

recently modifi ed covered self-expandable metallic 

stent seems to be a good alternative to balloon tam-

ponade (see Chapter 24). Complications of balloon 
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tamponade is mainly used in cases with massive 

hemorrhage that is refractory to endoscopic treat-

ment. Such variceal bleeding usually occurs in patients 

with advanced liver disease associated with coagulop-

athy and other comorbidities.

Sclerotherapy
Endoscopic sclerotherapy is playing a less important 

role in the management of acute variceal hemorrhage 

due to the relatively high complication rate despite 

having a reported immediate hemostasis rate ranging 

from 70% to 90%. Procedure-related complications are 

bleeding, stricture formation and perforation. The most 

common complication is early rebleeding, which occurs 

in about 35% [4,5]. Most of these adverse effects are 

related to extensive necrosis of the esophageal wall that 

occurs when an inappropriate injection needle and/or 

too much and too concentrated a sclerosant is used.

Post-sclerotherapy bleeding
Acute esophageal variceal bleeding may be transiently 

controlled by para- or perivariceal injections of scle-

rosant around the bleeding site creating compressing 

cushions. However, varices may not be thombosed 

after the initial session. Severe bleeding may there-

fore occur due to sclerosant-induced ulcers eroding 

the still patent varices 2–3 days after sclerotherapy 

[6,7]. Furthermore, a relatively high volume of scle-

rosant is usually required to control severe variceal 

hemorrhage, leading to more extensive and deep wall 

necrosis, thus causing other secondary complications, 

such as mediastinitis, perforations and fi stulae

Apart from avoiding the use of high-volume scle-

rotherapy, proper injection is decisive for preventing 

complications. Injection should not be done intra-

variceally, since some sclerosants (e.g. sodium mor-

rhuate, ethanolamine oleate) may cause systemic side 

effects, such as respiratory or renal failure. Injection 

must be restricted to the submucosal layer. This can 

only be controlled endoscopically which may not 

be possible in acute hemorrhage due to poor visibil-

ity. Correct submucosal injection is identifi ed by the 

immediate appearance of a whitish mucosal bulge. 

If this bulge is not seen, the injection was either too 

deep or intravascular.

The most effective treatment modality for control-

ling this kind of bleeding is obliteration therapy using 

cyanoacrylate tissue glue (see Chapter 24).

tamponade include aspiration pneumonia, pressure-

induced ulceration, esophageal perforation, migration 

causing acute airway obstruction, and bleeding.

Aspiration pneumonia
Aspiration may occur during insertion of the balloon 

tube and when the patient is not intubated. The risk 

of aspiration is higher when balloon tamponade is 

used in an unconscious patient without endotracheal 

intubation. Regular clearance of the oropharyngeal 

cavity is therefore mandatory. Patients treated with 

balloon tamponade should be kept in an intensive or 

intermediate care unit.

Pressure-induced ulceration
This complication is mainly caused by the overinfl a-

tion and prolonged use of the esophageal balloon. 

Infl ation of the esophageal balloon with 80 mL air or 

water exerts a pressure of around 40 mmHg which 

is suffi cient to control the bleeding. The use of bal-

loon tamponade should not exceed 24 hours, in 

order to prevent pressure necrosis of the esophageal 

wall. Within this time span, endoscopy should be per-

formed to achieve defi nitive hemostasis.

Esophageal perforation
Perforation is in most cases secondary to pressure-

induced wall necrosis which may occur particularly if 

prolonged balloon tamponade is applied for control-

ling bleeding following failed extensive sclerotherapy. 

Perforation may also occur if a gastric balloon is mis-

placed and infl ated in the esophagus. To avoid this, 

the correct position of the gastric balloon must be 

checked radiologically before infl ating the balloons.

Proximal migration causing acute 
airway blockage
Proximal migration of the balloon tube occurs if the 

gastric balloon is underinfl ated, particularly in the pres-

ence of a hiatal hernia, and if the tube is held under 

traction. In such acute life-threatening situations, the 

tube is cut using scissors to immediately defl ate the 

balloons allowing for rapid removal of the tube.

Bleeding
Bleeding should be regarded as a complication of bal-

loon tamponade. The rebleeding rate following balloon 

defl ation amounts to 46% [3]. The high rebleed-

ing rate may be explained by the fact that  balloon 
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Dysphagia, retrosternal discomfort, fever, 
pleural effusion
Transient dysphagia may occur after sclerotherapy 

due to swelling and chemical irritation of the esopha-

geal wall. It is therefore advisable to keep the patient 

on a soft diet during the treatment period. Transmural 

injection of sclerosant often causes localized mediastin-

itis that is usually associated with transient retroster-

nal or chest pain and fever with no further signifi cant 

sequelae and therefore requires no specifi c treatment. 

Pleural and mediastinal changes following sclerother-

apy in the form of minor pleural effusion and atelecta-

sis are frequently seen radiologically; such changes 

usually resolve spontaneously within 2–3 days [8].

Fever may also result from bacteremia, which has 

been found in up to 50% of patients receiving sclero-

therapy [9]. If fever does not subside within 2–3 days 

and massive pleural effusion occurs, a perforation 

should be considered.

Perforation, esophageal fi stula
Esophageal perforation is mainly a result of deep wall 

necrosis following excess sclerotherapy or repeated 

injections at short intervals which happens in patients 

with massive variceal hemorrhage or early rebleed-

ing. It may also be attributed to the use of balloon 

tamponade following sclerotherapy [7].

Treatment of this severe complication is generally 

conservative since patients are usually unfi t for sur-

gery. Apart from parenteral nutrition and administra-

tion of broad-spectrum antibiotics, thoracic drainage 

is the mainstay of therapy.

Chylothorax due to perforation of the thoracic duct 

and bronchoesophageal fi stula are very rare compli-

cations of sclerotherapy that may be related to the 

use of excess amounts of sclerosant and a long injec-

tion needle [10].

Stricture
Strictures are the most common signifi cant complica-

tions of endoscopic sclerotherapy, occurring mainly 

in the lower part of the esophagus. This may be 

explained by the excessive use of sclerosant in the 

most common site of variceal hemorrhage causing 

deep necrosis and subsequent fi brosis of the lower 

esophageal sphincter. The more persistent and enthu-

siastic the performance of sclerotherapy in order to 

achieve good long-term results, the more likely is the 

development of strictures. Most sclerotherapy-induced 

strictures respond to bougienage. As soon as dys-

phagia occurs, bougienage should be performed, and 

repeated at weekly intervals as required. In patients 

with gastroesophageal refl ux, additional administra-

tion of a proton pump inhibitor is advisable.

Band ligation
Endoscopic band ligation has widely replaced sclero-

therapy, especially in the secondary prophylaxis of 

bleeding esophageal varices. Its principle is similar to 

that of hemorrhoidal ligation. Band ligation of esopha-

geal varices results in safe and effective obliteration of 

the vessels by a process of infl ammation and scar for-

mation. The bands are displaced after 3–7 days due to 

ischemic mucosal necrosis and sloughing of the thom-

bosed varix [11]. In several clinical trials, band liga-

tion has shown a signifi cantly lower complication rate 

as compared to sclerotherapy. Bleeding, perforation, 

stricture, bacteremia and other infectious sequelae are 

signifi cantly less frequent following band ligation.

Compared to sclerotherapy, recurrence of varices 

after initial variceal eradication has been found to be 

more common [12–14]. Close follow-up and repeated 

ligation is therefore advisable until complete variceal 

eradication is achieved by producing suffi cient fi bro-

sis of the inner wall of the esophagus similar to 

sclerotherapy [15].

Bleeding
Bleeding may rarely occur during a banding procedure 

if the varix ruptures while being sucked into the bar-

rel of the ligator. However, this kind of bleeding is eas-

ily stopped by immediately releasing the band. Early 

rebleeding may occur after initial band ligation ses-

sions as long as varices are not completely thrombosed. 

Since thrombosis of the varices is the key to the suc-

cess of band ligation, the rate of early rebleeding may 

be higher in patients with advanced liver disease and 

coagulopathy in whom ligation is less likely to lead to 

thrombosis of the varices. In such cases, obliteration 

therapy using cyanoacrylate currently represents the 

most effective treatment modality (see Chapter 24).

Perforation
Since the invention of the multiband ligator, per-

foration has become a very rare complication. Tears 

or perforations occurring in the upper esophagus 
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are related to the placement of an overtube when a 

single-band ligator was used [16,17].

Stricture
Esophageal stricture following band ligation is a very 

rare complication [18]. It may occur if multiple band 

ligations are applied to a small area of the esophageal 

wall, which may happen when controlling massive 

variceal hemorrhage from an unidentifi able bleeding 

site.

Retrosternal pain, dysphagia, bacteremia
Post-banding retrosternal discomfort and dysphagia are 

quite common, especially if more than six bands have 

been placed too closely. They occur immediately after 

the procedure and usually last for a few days. Food 

bolus impaction after band ligation has been reported 

and is preventable by keeping patients on a soft diet 

for at least 3 days [19]. Transient bacteremia and other 

infectious sequelae after band ligation are signifi cantly 

less frequent as compared to sclerotherapy [20].
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Introduction

Endoscopic retrograde cholangiopancreatography 

(ERCP) involves the passage of a specially designed 

side-viewing duodenoscope through the mouth into 

the duodenum with visualization of major papilla 

(ampulla of Vater) and injection of contrast to exam-

ine the biliary and pancreatic ducts. A wide variety of 

accessories (catheters, sphincterotomes, guidewires, 

balloons, wire baskets, stents, etc.) can be used to 

cannulate the desired   system and for therapeutic 

interventions. Since the advent of ERCP in the 1960s, 

competing noninvasive imaging modalities (magnetic 

resonance cholangiopancreatography, high-resolution 

CT, and endoscopic ultrasonography) have signifi -

cantly shifted the indications for ERCP from diagnos-

tic imaging towards therapeutic intervention.

Defi nition

A complication is an unplanned adverse event occur-

ring as a direct result of the procedure of interest. 

Prospective studies more accurately refl ect true com-

plication rates while retrospective studies tend to 

underestimate complications. Post-ERCP pancreati-

tis is the most common ERCP-related complication. 

From a well-established consensus statement pub-

lished in 1991, all three of the following are needed 

for the diagnosis of ERCP-induced pancreatitis: (1) new 

or worsening abdominal pain; (2) serum amylase ele-

vation 3 or more times the upper limits of normal at 

24 hours after the ERCP; (3) requiring at least 2 days 

of hospitalization. The severity of post-ERCP pancrea-

titis was also defi ned in this consensus statement by 

the length of hospitalization: ‘mild’ � 2 to 3 days, 

‘moderate’ � 4 to 10 days, and ‘severe’ � more than 

10 days or with pseudocyst formation or requiring 

intervention. Other major complications of ERCP 

include bleeding, perforation and cholangitis [1].

Overview of potential complications

Prior to performing ERCP, the endoscopist should 

review the procedural indications and carefully consider 

whether other less invasive tests would be preferred. 

For example, if diagnostic imaging of the pancrea-

tobiliary system is the main goal, would an MRCP 

(magnetic resonance cholangiopancreatography) suf-

fi ce? Alternatively, if the ERCP is being performed for a 

suspected pancreatic malignancy without symptomatic 

obstructive jaundice, would an endoscopic ultrasound-

guided fi ne-needle aspiration (EUS-FNA) be preferred 

for staging and tissue diagnosis? Moreover, if there is 

a low clinical suspicion of a retained bile duct stone in 

a patient with acute gallstone pancreatitis, would pro-

ceeding directly to laparoscopic cholecystectomy with 

an intraoperative cholangiogram (IOC) be the preferred 

management? If a stone is found at IOC, then a post-

operative ERCP can be performed for stone extraction. 

These are all preferred alternative strategies depend-

ing on local expertise and availability as ERCP remains 

technically demanding and has the highest  associated 
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and colonoscopy) such as medication-related or cardi-

opulmonary adverse outcomes (e.g. “oversedation”), 

aspiration and perforation can also occur with ERCP. 

Rare systemic contrast-related adverse reactions have 

been reported [8]. Water-soluble iodine-based con-

trast media is used to opacify the biliary and/or pan-

creatic ducts during ERCP.

Emergency ERCP

There are essentially two indications that may neces-

sitate emergency ERCP: (1) acute suppurative cholan-

gitis; (2) severe gallstone pancreatitis (not responding 

to medical management).

Acute suppurative cholangitis, even with the adminis-

tration of appropriate antibiotics, is life threatening with-

out prompt biliary decompression. ERCP is performed in 

acute cholangitis to decompress the bile ducts of pressu-

rized bacteria-ridden bile. Emergency ERCP is preferred 

over surgery since endoscopic biliary drainage has a sig-

nifi cantly lower associated mortality rate [9–11].

There are no studies specifi cally comparing the compli-

cation rates of emergency versus non-emergency ERCP. 

However, prior studies of emergency ERCP for the treat-

ment of acute cholangitis report complication rates of 

34% and mortality rates of 5% to 10%, which are higher 

than the expected ERCP complication and mortality rates 

in non-emergency settings [9–11]. Emergency ERCP for 

acute gallstone pancreatitis has similarly higher over-

all complications (10–46%) and mortality (0.08–0.1%) 

rates than non-emergency ERCP [12–14].

Post-ERCP pancreatitis

There are many important risk factors for post-ERCP 

pancreatitis, which can be divided into patient-related 

risk factors and endoscopist-related risk factors. Impor-

tantly, the presence of multiple risk factors is more than 

simply additive as post-ERCP pancreatitis rates can 

range from 1% to 40%. Therapeutic ERCP may result 

in higher rates of post-ERCP pancreatitis than diagnos-

tic ERCP, but more recent multivariate analysis studies 

have failed to confi rm this except for specifi c interven-

tions such as pancreatic sphincterotomy and biliary 

sphincter balloon dilation. In addition, purely diagnostic 

ERCP has been largely replaced by less-invasive imaging 

technologies such as MRCP and EUS.

complication rate of any procedure performed by 

gastroenterologists.

Although not traditionally considered a complica-

tion, failure to accomplish anticipated goals of ERCP 

(e.g. failed cannulation of desired ductal system, ina-

bility to extract stones, etc.) are undesired outcomes, 

since further testing and/or invasive procedures such 

as percutaneous transhepatic cholangiography (PTC) 

may be required that would otherwise be unneces-

sary after a successful procedure. Guidelines from 

the American Society for Gastrointestinal Endoscopy 

(ASGE) suggest an appropriate target cannulation 

rate of �90%, with most endoscopists being able to 

achieve a rate of �85% for successful cannulation, 

excluding failed ERCPs because of gastrointestinal 

tract-altering surgeries (e.g. Whipple pancreaticoduo-

denectomy, Billroth II, etc.) [2].

Case volume is an important factor in successful 

bile duct cannulation, and endoscopists performing 

on average more than two ERCPs per week have sig-

nifi cantly greater success than those performing fewer 

(96.5% versus 91.5%, p � 0.0001) [3]. Precut access 

sphincterotomy improves cannulation rates, but com-

plication rates vary markedly (2% to 34%) depending 

on the endoscopist’s skill level [4].

The overall short-term complication rate for ERCP 

(see Table 11.1) is 5% to 10%. Post-ERCP pancrea-

titis is the most common complication and typically 

occurs in around 5% of patients. Post-sphincterotomy 

bleeding, cholangitis and cholecystitis are other major 

complications unique to ERCP [5–7]. Other risks asso-

ciated with general endoscopy (e.g. upper endoscopy 

Table 11.1 Complications of endoscopic retrograde 

cholangiopancreatography [5–7].

ERCP-related complication Estimated complication 
 rate (%)

Overall 5–10

Pancreatitis 5

Post-sphincterotomy bleeding 1–2

Cholangitis �1

Cardiopulmonary complications �1

Perforation  0.3–0.6

Cholecystitis 0.2–0.5

Mortality 0.2

Contrast-related reaction Rare
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Patient selection is an important consideration 

when performing ERCP, as certain patient popula-

tions are at signifi cantly higher risk for ERCP-related 

pancreatitis. A prospective multi-center study exam-

ined risk factors (OR � odds ratio) for post-ERCP 

pancreatitis and, in multivariate analysis, found the 

following patient factors to be signifi cantly associ-

ated with risk of post-ERCP pancreatitis: (1) prior 

history of post-ERCP pancreatitis (OR 5.35); (2) 

suspected sphincter of Oddi dysfunction (OR 2.60); 

(3) female gender (OR 2.51); (4) normal serum 

bilirubin (OR 1.89); (5) absence of chronic pancreati-

tis (OR 1.87) [3]. Thus an older male patient present-

ing with obstructive jaundice from pancreatic cancer 

has a relatively lower risk (around 1%) for post-

ERCP pancreatitis. In contrast, a young female with 

normal liver tests presenting for suspected sphincter 

of Oddi dysfunction has a very high risk (30% or 

more) for post-ERCP pancreatitis.

Endoscopist skill and procedural techniques are 

impor tant determinants of post-ERCP pancreatitis. 

Papillary edema from trauma induced during diffi cult 

cannulation is an etiology of ERCP-related pancreatitis. 

Diffi cult cannulation (OR 3.07), multiple pancreatic 

duct injections (OR 2.72), pancreatic sphincterotomy 

(OR 3.07) and biliary sphincter balloon dilation (OR 

4.51) are all signifi cant risk factors for post-ERCP pan-

creatitis [3]. Low procedural case volume is associated 

with higher risks of complications. Pancreas divisum 

appears to be a risk factor for ERCP-related pancrea-

titis only if minor papilla cannulation is attempted. 

Biliary sphincterotomy and sphincter of Oddi man-

ometry (with the use of aspirating catheters) do not 

appear to be risks factors for pancreatitis. Post-ERCP 

pancreatitis and overall complication rates may be 

reduced with using pure cut current versus blended 

current for biliary sphincterotomy [15]. Monopolar 

current may cause less pancreatitis after biliary sphinc-

terotomy as opposed to bipolar current. It has been 

suggested that cannulation using a soft-tip hydrophilic 

guidewire may reduce the incidence of post-ERCP 

pancreatitis, but this is more likely related to experi-

ence of the endoscopist. The risk of pancreatitis from 

precut access papillotomy is highly dependent on the 

technique of the endoscopist [4,6]. Balloon dilation of 

the native biliary sphincter should be avoided since it 

is associated with increased morbidity and death due 

to severe pancreatitis [16].

Prevention of post-ERCP pancreatitis
The best way to prevent post-ERCP pancreatitis is 

to avoid unnecessary ERCPs, especially in high-risk 

patients. Endoscopists who perform ERCP should be 

skilled at performing both diagnostic and therapeu-

tic procedures. Less experienced endoscopists should 

consider referral to high-volume centers.

Data are confl icting as to whether the use of low-

osmolality contrast media (e.g. Omnipaque, Isovue, 

Optiray, Ultravist or Oxilan) versus high-osmolality 

contrast media (e.g. Hypaque, Renograffi n, RenoCal, 

Urografi n or Conray) reduces the incidence of post-

ERCP pancreatitis. However, most studies show no 

benefi t of one contrast media over another [8].

Several pharmacological agents have been studied to 

evaluate their effects in reducing post-ERCP pancreatitis. 

Allopurinol, antibiotics, calcium channel blockers, corti-

costeroids, heparin derivatives, interleukin-10, gabexate 

mesylate, nitrates, nonsteroidal antiinfl ammatory drugs 

(NSAIDs), octreotide, platelet activating factor (PAF) 

inhibitors, and somatostatin are examples of medica-

tions that have been studied in post-ERCP pancreatitis, 

all of which show negative or confl icting results [17]. 

Thus, none of these pharmacological agents are com-

monly utilized in clinical practice.

Prophylactic temporary pancreatic duct stent place-

ment is the one intervention that convincingly reduces 

the risk of post-ERCP pancreatitis [17]. Impaired drain-

age of the pancreatic duct from papillary edema during 

cannulation and contrast injection is one of the possi-

ble triggers for post-ERCP pancreatitis. Pancreatic stent 

placement facilitates drainage of the pancreatic duct. A 

meta-analysis showed that high-risk patients without 

pancreatic stent placement had 3-fold higher odds (OR 

3.2) of developing pancreatitis when compared with 

those with pancreatic stents (15.5% vs. 5.8%). The 

number needed-to-treat analysis showed that one in 

every 10 patients (95% CI, 6–18) at high risk for post-

ERCP pancreatitis could be expected to benefi t from 

pancreatic duct placement [18]. Endoscopists attempt-

ing to place pancreatic duct stents should be familiar 

with performing therapy in the pancreatic duct.

Prophylactic pancreatic stent placement should be 

considered in high-risk patients or ‘diffi cult’ cannula-

tions. Small caliber (less than 5 Fr) plastic pancreatic 

stents can be inserted into the main pancreatic duct 

over a guidewire for prophylaxis against post-ERCP 

pancreatitis. Depending on the type of pancreatic 
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stent, a  single pigtail or plastic fl anges in the duode-

num keeps the stent from migrating proximally into 

the pancreatic duct (Plate 11.1). Short (less than 

5 cm in length) 4 Fr or 5 Fr plastic pancreatic stents 

can be inserted into the head of the pancreas to pre-

vent occlusion of the pancreatic orifi ce from edema. 

Short stents facilitate anticipated dislodgement after 

resolution of papillary edema. However, other endo-

scopists prefer long (10 to 12 cm in length) 3 Fr plas-

tic pancreatic stents inserted into the body or tail of 

the pancreas to avoid the possibility of stent-induced 

ductal changes in the head. 5 Fr pancreatic stents fi t 

over a 0.035-inch guidewire, while 4 Fr stents require 

a 0.025-inch or smaller guidewire, and 3 Fr stents 

only fi t over a 0.018-inch guidewire. All prophylac-

tic pancreatic duct stents should be removed within 

a week by esophagogastroduodenoscopy if they have 

not spontaneously dislodged into the gastrointestinal 

tract, which can be assessed by plain radiograph of 

the abdomen.

Post-sphincterotomy bleeding

Hemorrhage after sphincterotomy occurs in 0.76–2% 

of cases. Immediate bleeding can occur at the time of 

sphincterotomy in 10–30%, but most are not clini-

cally signifi cant and can be controlled at the initial 

ERCP. Delayed post-sphincterotomy bleeding can 

occur up to 2 weeks in about half the cases. The risk 

of clinically signifi cant, severe hemorrhage requiring 

blood transfusions and/or surgical or angiographic 

intervention is uncommon at 0.1–0.5%.

In multivariate analyses, signifi cant risk factors for 

post-sphincterotomy hemorrhage are: (1) coagulopathy; 

(2) anticoagulation less than 3 days after endoscopic 

sphincterotomy; (3) cholangitis; (4) observed bleeding 

during endoscopic sphincterotomy; (5) endoscopists 

with lower ERCP case volumes (less than one ERCP per 

week). Precut access sphincterotomy may be a risk fac-

tor for hemorrhage depending on technique. Cirrhosis 

in the absence of coagulopathy is probably not a risk 

factor for post-sphincterotomy bleeding. Newer electro-

surgical units with microprocessor software- controlled 

feedback may decrease the incidence of immedi-

ate hemorrhage, but do not appear to affect delayed 

bleeding rates. The following were not found to be sig-

nifi cant risk factors for hemorrhage after endoscopic 

sphincterotomy: (1) use of aspirin or NSAIDs; (2) amp-

ullary tumor; (3) larger sphincterotomy; (4) extension 

of prior endoscopic sphincterotomy [6,7].

Post-sphincterotomy bleeding can often be pre-

vented with careful pre-procedural preparation and 

assessment of the patient, their medication list and 

laboratory studies. The endoscopist should know the 

results of a complete blood count, platelet count and 

basic coagulation studies prior to a planned sphincter-

otomy and any abnormalities should be corrected. For 

anticoagulant medications, the patient’s risks of throm-

boembolism should be weighed against the risks of 

post-sphincterotomy bleeding. In such cases, the endo-

scopist should consult with the physician who pre-

scribed the anticoagulant medication as to the patient’s 

risk of a thromboembolic event. In complicated cases, 

the endoscopist might wish to consult with a hematol-

ogist before performing an elective ERCP with sphinc-

terotomy. It is also important that the endoscopist 

carefully review, on a case-by-case basis, the indica-

tions for endoscopic sphincterotomy and whether it is 

essential. This is especially critical in high-risk patients. 

For example, in a critically ill patient with ascending 

cholangitis and coagulopathy from sepsis, decompress-

ing an obstructed bile duct by placement of a tempo-

rary plastic biliary stent is typically preferred. Delayed 

biliary sphincterotomy and stone extraction can then 

be performed after the patient’s clinical status has 

improved and coagulopathy resolved.

The vast majority of post-sphincterotomy bleeding can 

be controlled with endoscopic interventions. Injection 

of dilute epinephrine, thermal-coaptive coagulation 

(heat probe or bipolar electrocoagulation) and endoclips 

are commonly used methods of endoscopic hemostasis 

for post-sphincterotomy bleeding. Some endoscopists 

believe that bleeding may occur with partial severing 

of blood vessels and recommend extending the biliary 

sphincterotomy in order to completely sever the artery 

and cause vasospasm. Another potentially useful tech-

nique is large volume (e.g. 15–20 mL) submucosal injec-

tion with dilute epinephrine or normal (0.9%) saline 

just proximal to the apex of the biliary sphincterotomy.

Medical management of post-sphincterotomy bleed-

ing includes resuscitation and hemodynamic support 

with intravenous crystalloid fl uids, blood transfu-

sions and correction of any coagulopathy. Patients 

with thrombocytopenia or platelet dysfunction (e.g. 

from aspirin) and severe, ongoing bleeding should 



CHAPTER 11 Complications of Endoscopic Retrograde Cholangiopancreatography

61

be  considered for transfusion of fresh platelets. Those 

who continue to bleed should be urgently referred to 

the interventional radiologist for visceral angiography 

with super-selective coil embolization of the bleeding 

artery. A few preliminary case reports have suggested 

that recombinant factor VII (rFVIIa) may be a useful 

adjunctive measure to massive or refractory bleeding. 

Nowadays, surgery is rarely necessary to stop post-

sphincterotomy bleeding.

Infectious complications

The risk of cholangitis and cholecystitis after ERCP 

is less than 1%. Possible risk factors for ERCP-related 

biliary infections include jaundice, stent placement for 

malignant strictures, and low endoscopist case volume. 

The most important risk factors for infectious compli-

cations after ERCP are inadequate biliary drainage 

and combined percutaneous transhepatic cholangio-

graphy and ERCP (i.e, “rendezvous technique”) [6,7]. 

Retained bile duct stones were thought to be a risk fac-

tor for cholangitis but increased rates of infection may 

be related to inadequate biliary drainage rather than 

the retained stones. Primary sclerosing cholangitis is a 

risk factor for cholangitis after ERCP and is thought to 

be secondary to contrast injection into an obstructed 

biliary tree with intra- and/or extrahepatic biliary stric-

tures that drain poorly. In patients with primary sclero-

sing cholangitis and jaundice, therapeutic interventions 

(e.g., biliary stent placement), and history of recurrent 

cholangitis may increase the risk of infectious compli-

cations after ERCP. Performing ERCP in patients with 

pancreatic pseudocysts may result in infection of the 

pseudocyst. Liver abscess, endocarditis and endovas-

culitis are rare but reported infectious complications 

of ERCP. Antibiotic prophylaxis is recommended in 

patients undergoing ERCP who have communicating 

pancreatic cysts or pseudocysts. Antibiotic prophylaxis 

is also recommended in patients undergoing transpapil-

lary or transmural drainage of pseudocysts.

Guidelines for antibiotic prophylaxis for ERCP 

have recently changed [19]. In patients with bile duct 

obstruction without cholangitis, ASGE guidelines now 

recommend antibiotic prophylaxis only in cases where 

there is known or suspected incomplete biliary drain-

age, for example, in patients with primary sclerosing 

cholangitis or hilar bifurcation strictures. In such cases, 

antibiotic prophylaxis should be administered together 

with continuation of antibiotics after the procedure. 

Conversely, antibiotic prophylaxis is not recommended 

in cases where it is likely that complete biliary drainage 

will be achieved, for example, in patients with common 

bile duct obstruction without cholangitis. An excep-

tion would be for patients with obstructive jaundice 

from post-transplant biliary strictures where antibiotic 

prophylaxis is recommended together with continua-

tion of antibiotics after the procedure.

ASGE guidelines for antibiotic prophylaxis have also 

changed regarding the prevention of infective endocar-

ditis [19]. Antibiotic prophylaxis is no longer recom-

mended for the sole purpose of preventing infective 

endocarditis even if the patient has a preexisting high-

risk cardiac lesion (e.g., prosthetic cardiac valve, his-

tory of infective endocarditis, valvular abnormalities in 

cardiac transplant recipients, certain types of congenital 

heart disease). An exception would be in patients with 

preexisting high-risk cardiac lesions who are undergoing 

emergent ERCP as treatment for ascending cholangitis. 

In this instance, antibiotic prophylaxis is recommended 

because of concern for infective endocarditis caused by 

enterococi from the infected bile. It is thus important 

that the choice of antibiotic should cover biliary fl ora 

including enteric gram-negative organisms and ente-

rococci with consideration of local antibiotic resistance 

and susceptibility.

Failure to drain the biliary system after injection of 

contrast by ERCP can result in ascending cholangitis. 

Common diseases at risk for cholangitis with inadequate 

biliary drainage include: (1) primary sclerosing cholan-

gitis; (2) cholangiocarcinoma; (3) pancreatic cancer; 

(4) incomplete clearance of bile duct stones; (5) post-

operative ischemic biliary strictures. The basic princi-

ple behind cholangitis occurring in these situations is 

the injection of contrast medium which, together with 

inadequate biliary drainage, can become a nidus for 

subsequent infection. Biliary stents inserted for stric-

tures should ideally be large (10 Fr), being placed using 

a therapeutic duodenoscope: smaller-diameter stents 

can easily become occluded with biliary sludge or debris. 

Great care should be taken when placing the stent to 

ensure that it completely bridges the entire length of 

the stricture with adequate overlap at both ends. With 

incomplete clearance of choledocholithiasis, a tempo-

rary plastic biliary stent should be placed until complete 

stone clearance can be achieved at a second procedure. 
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Similarly, if there is marked ampullary edema at the end 

of ERCP, drainage of the bile duct should be observed 

on fl uoroscopy: if drainage is inadequate, a temporary 

plastic biliary stent (or a nasobiliary drainage catheter) 

should be placed. Caution should be taken when insert-

ing covered self-expanding metallic biliary stents as this 

may result in cholangitis from blockage of smaller intra-

hepatic bile ducts, or acute cholecystitis if the cystic 

duct becomes blocked. Prevention is always the best 

treatment against post-ERCP cholangitis: prophylactic 

antibiotics should be administered in certain situations 

as described above. Most importantly, ERCP should 

never be attempted if an endoscopist is not profi cient 

in therapeutic ERCP. If biliary drainage is unsuccess-

ful, the patient should be continued on broad-spec-

trum intravenous antibiotics, and urgent plans must 

be made to secure adequate biliary drainage in order to 

prevent potentially life-threatening cholangitis. In such 

situations, possible therapeutic options include urgent 

referral to a more experienced endoscopist for repeat 

attempt at ERCP versus referral to interventional radiol-

ogy for emergency percutaneous transhepatic cholangi-

ography. Management of post-ERCP cholangitis is based 

upon heightened clinical awareness of the diagnosis, 

which results in rapid diagnosis and treatment. Broad 

spectrum intravenous antibiotics, supportive care, suffi -

cient fl uid resuscitation, and most importantly, securing 

prompt and adequate biliary drainage are key elements 

to the treatment of infectious complications resulting 

from ERCP.

Cardiopulmonary complications

In general, ERCP requires higher doses of sedatives than 

colonoscopy or upper endoscopy. Patients with severe 

suppurative cholangitis are very ill and, in addition to 

jaundice, fever and abdominal pain (Charcot’s triad), 

they may also be hypotensive and delirious (Reynold’s 

pentad). In such patients, it is paramount that the 

anesthesiologist be involved in providing monitored 

anesthesia care during ERCP, which is often performed 

in the operating room. Furthermore, patients who 

undergo ERCP for suspected pancreatic malignancy 

tend to be older and have more comorbidities. One 

should be careful when performing ERCP in all of these 

patients, as the combination of these factors may 

be associated with higher rates of cardiopulmonary 

complications. Overall, cardiopulmonary complications 

occur in less than 1% of ERCP but are the leading cause 

of death from ERCP. Cardiac arrhythmias, hypoven-

tilation or aspiration can occur [7]. “Oversedation” in 

the setting of acute illness and preexisting comorbidi-

ties contributes to most cardiopulmonary complications 

from ERCP, many of which respond rapidly to intra-

venous reversal agents (fl umazenil and/or naloxone), 

close monitoring and supportive care.

Bowel perforation

Although uncommon, perforation is a potential com-

plication that occurs in fewer than 0.6% of therapeutic 

ERCPs. Perforation can result from endoscope trauma, 

sphincterotomy or guidewire puncture. By univariate 

analysis, signifi cant risk factors for perforation include 

sphincterotomy, sphincter of Oddi dysfunction and 

dilated common bile duct. Increased risks associated 

with sphincter of Oddi dysfunction and dilated common 

bile duct likely refl ect perforation risks of therapeutic 

intervention (e.g. sphincterotomy, biliary dilation, etc.) 

and “overly aggressive” cannulation rather than inher-

ent perforation risks of these disease processes. By mul-

tivariate analysis, signifi cant risk factors for perforation 

include duration of procedure and biliary stricture dila-

tion [20].

The “side-viewing” duodenoscope used to perform 

ERCPs facilitates visualization of the major papilla 

in the duodenum, but has quite different dynamics than 

the “forward-viewing” endoscopes used for general 

endoscopy (e.g. upper endoscopy and colonoscopy). 

Intubation of the esophagus with a duodenoscope is 

essentially “blind” with advancement through mini-

mal resistance felt at the upper esophageal sphinc-

ter. A Zenker diverticulum and cricopharyngeal bar 

can increase the risk of perforation and care must be 

taken with esophageal intubation to prevent inadvert-

ent hypopharyngeal perforation into the mediasti-

num. Pulsion diverticulum, esophageal strictures and 

hiatal hernias may increase risks of perforation within 

the esophagus. Commonly found in the elderly, peri-

ampullary diverticulum may increase the risk of per-

foration by making cannulation more diffi cult. Biliary 

sphincterotomy in this setting may carry higher risks 

of perforation as the periampullary diverticulum 

can distort typical anatomic landmarks that aid the 
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endoscopist in knowing how far to extend the sphinc-

terotomy. Gastrointestinal tract-altering surgeries such 

as a Billroth II partial gastrectomy may also increase 

perforation risks and the endoscopist should consider 

using a forward-viewing endoscope to fi rst identify 

the afferent limb. Gastroduodenal outlet obstruction, 

which occurs in many patients with advanced pancre-

atic cancer, may make duodenal intubation more dif-

fi cult and risky. Inadvertent retroperitoneal contrast 

injection and perforation through a “false tract” is a 

concern with ulcerated ampullary tumors that distort 

the major papilla and make identifi cation of the bil-

iary and pancreatic orifi ces more diffi cult.

Perforation can also result from extending a sphinc-

terotomy incision beyond the intraduodenal portion 

of the bile duct. Precut needle-knife access techniques 

are highly operator-dependent and may increase risks 

of perforation. Bowel wall perforation can result from 

inadvertent guidewire puncture. Intrahepatic guidewire 

puncture and injury also have been reported.

Small or “contained” retroperitoneal perforations 

resulting from sphincterotomy and/or guidewire injury 

can frequently be managed conservatively without sur-

gical intervention. Broad-spectrum intravenous antibiot-

ics are recommended to prevent intraabdominal sepsis. 

The patient should be kept nil per os and placed on 

intravenous proton pump inhibitor to suppress gastric 

acid production. Decompression with nasogastric and 

nasobiliary drainage tubes can be helpful. Esophageal, 

gastric and duodenal perforations usually require sur-

gery [20] (See chapters 18 and 19 on esophageal and 

gastrointestinal perforations respectively).

Contrast media-related reactions

As part of the pre-procedural assessment before ERCP, 

all patients should be asked whether they are allergic 

to intravenous contrast media used in computed tom-

ography (CT) studies or are allergic to shellfi sh. Such 

patients are at increased risk for adverse reactions from 

the contrast used in ERCP and should receive nonionic 

contrast agents as well as an appropriate prophylactic 

allergy preparation, beginning at 12 to 13 hours before 

the ERCP (see below).

Water-soluble iodine-based contrast media are used 

to opacify the biliary and/or pancreatic ducts dur-

ing ERCP. Practice standards are based primarily on 

 radiological recommendations for intravenous contrast. 

The actual risk of systemic contrast-related reac-

tions from ERCP is much less than with intravenous 

contrast administration because of limited systemic 

absorption. Nonetheless, idiosyncratic non-IgE medi-

ated anaphylactic reactions can occur immediately 

and nonidiosyncratic reactions can occur from 1 hour 

to 7 days after contrast injection, but are usually mild 

and self-limited.

Patients at increased risk for adverse reactions, such 

as those with prior history of allergy to contrast media 

or shellfi sh, should receive nonionic contrast agents. 

For such patients, corticosteroid prophylaxis should be 

administered at several time points before the ERCP, 

as a single dose of corticosteroid given before the pro-

cedure is inadequate. Recommendations from the 

American College of Radiology are for intravenous con-

trast-related reactions, but gastrointestinal endoscopists 

extrapolate them for use in ERCP [8]. Possible regimens 

for prophylaxis against contrast-related systemic reac-

tions include:

(1) prednisone 50 mg by mouth at 13 hours, 7 hours 

and 1 hour before ERCP, plus diphenhydramine 50 mg 

intravenously 1 hour before ERCP; or

(2) methylprednisolone 32 mg by mouth 12 hours 

and 2 hours before, plus diphenhydramine 50 mg 

intravenously 1 hour before ERCP.

Adverse reactions to contrast media used in ERCP 

can be serious and potentially life-threatening. Mild 

symptoms include sensation of warmth, metallic taste 

in mouth, pruritus, nausea, brief vomiting, diaphore-

sis, coughing, rhinorrhea and dizziness. Moderate 

symptoms include diffuse urticaria or rash, persistent 

vomiting, headache, facial edema, laryngeal edema, 

mild bronchospasm, dyspnea, vasovagal reaction, pal-

pitations, tachycardia or bradycardia, hypertension 

and abdominal cramps. Severe reactions include life-

threatening arrhythmias, hypotension, shock, severe 

bronchospasm, laryngeal edema, pulmonary edema, 

seizures, syncope, and death.

Mild to moderate urticaria can be treated with 

diphenhydramine 50 mg intravenously. The addition 

of cimetidine 300 mg or ranitidine 50 mg intravenously 

can also be considered. Bronchospasm and laryngeal 

edema should be taken extremely seriously: treatment 

includes supplemental oxygen, hemodynamic monitor-

ing and support, and immediate transport to the near-

est emergency department. For more severe cases of 
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bronchospasm and laryngeal edema, epinephrine 

1 : 10,000 can be administered 0.3–0.5 mg intramuscu-

larly (0.3–0.5 mL) every 3–5 minutes as needed. Patients 

with poor response to intramuscular epinephrine can 

be given intravenous epinephrine 0.1 mg. Of note, 

patients taking beta blockers may not respond opti-

mally to epinephrine and, in these patients, glucagon 

1 mg can also be given intravenously every 1 minute 

up to a maximum of 5 mg. Hypotension and vasovagal 

reactions can be treated by elevating the patient’s legs 

in the Trendelenburg position, oxygen supplementa-

tion and intravenous isotonic fl uid administration. 

In severe vasovagal reactions, intravenous atropine 

0.6–1 mg, repeated every 3–5 minutes as needed until 

a total of 3 mg is administered, should be considered. In 

unresponsive patients, an immediate ‘code blue’ should 

be called with strict adherence to ACLS (advanced car-

diac life support) protocols, as appropriate. It is impor-

tant that all patients with moderate to severe allergic 

reactions (or those with uncertain severity) should be 

immediately referred and transported by ambulance to 

the nearest emergency department for evaluation and 

continuing treatment [21,22].

Conclusions

Of all gastrointestinal endoscopic procedures, ERCP has 

the greatest potential for complications, yet can be truly 

life-saving in certain disease states. For each patient, 

the risks and benefi ts of ERCP should be carefully con-

sidered by the endoscopist. In some circumstances, 

less invasive imaging modalities may be preferred. 

Physicians performing ERCP should be skilled at per-

forming both diagnostic and therapeutic interventions, 

and be adept at recognizing and treating any complica-

tions as soon as they arise.
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Introduction

The advantages of laparoscopy are numerous and it 

is important to emphasize at the beginning of this 

chapter on complications that the advantages of lapa-

roscopy outweigh the disadvantages and potential 

complications.

In general, compared to the equivalent open sur-

gical procedure, laparoscopy results in reduced pain, 

early mobility, reduced incidence of chest infections, 

deep venous thrombosis and pulmonary embolus, early 

return to normal gut function (less ileus), reduced 

wound infections, early discharge from hospital and 

early return to work and sporting activity. Long-

term outcomes show that with laparoscopy there is a 

reduced rate of incisional hernia, reduced rate of peri-

toneal adhesions, and improved cosmetic appearance. 

Laparoscopy often allows for a more accurate diagnosis 

especially in acute abdominal pain and malignancy. It 

also allows a useful alternative access, for example in 

recurrent inguinal hernia where the previous scar tis-

sue from open surgery can be avoided, and it allows 

multiple operations through the same access – e.g. 

bilateral inguinal hernia.

While bleeding can be a diffi cult problem to con-

trol if it occurs during laparoscopy, in general there 

is reduced blood loss, less transfusion and less cost of 

blood replacement. Laparoscopy allows an improved 

opportunity for teaching, an operative fi eld visible to 

all personnel and facilitates telemedicine or even tel-

epresence operating.

The best way of avoiding complications is to know 

about them. This chapter will highlight as many of 

the known complications of laparoscopic surgery as 

possible.

Many will be the same as for the equivalent open 

operation. Some will be unique and some will be 

commoner because of the laparoscopic approach (see 

Table 12.1). An interesting feature of complications 

after laparoscopy is that the skin incisions may give 

little clue as to what has been done internally. From a 

periumbilical access point the laparoscopist may have 

been operating anywhere from the mid mediastinum 

down to the lowest part of the pelvis. Therefore accu-

rate, contemporaneous notes are an essential part of 

laparoscopic practice and reading these is an essential 

part of assessing a patient with complications after 

laparoscopic surgery.

Many of the complications of laparoscopy have 

been associated with the learning curve of taking a 

new approach to an old problem. Despite the large 

number of potential pitfalls the balance of benefi t 

(by avoiding other complications from open surgery, 

or improving overall outcomes) is still in favor of 

laparoscopy.

Assessment, investigation and 
management of laparoscopic 
complications

Assessment
• Understand the underlying operation: read the 

operation notes.

• Look for method of access to peritoneum (Veress 

needle/open cutdown).

12 Complications of Laparoscopic 
Surgery
Stephen Attwood
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Management
• Discuss the case with the operating surgeon and 

anesthetist.

• Inform the patient of the concerns.

• Do not delay with reoperation if the need arises.

• Reoperation usually is by laparoscopy.

• There is no gain in laparoscopy if open surgery is 

safer in the hands of the local team.

• Involve specialist referral for specifi c complications 

such as bile duct injury.

• Collect data for subsequent audit.

Types of complication

Cardiorespiratory system
Gas in the wrong cavity
Extraperitoneal insuffl ation may result in surgical 

emphysema, palpable anywhere on neck, chest or 

abdomen.

Pneumothorax or carbothorax (since the gas is CO2) 

occurs by accidental pleural puncture, when dissect-

ing the mediastinum or diaphragm. As long as posi-

tive pressure ventilation is maintained, an underwater 

seal drain is not required at the end of the procedure. 

Gas can also escape through a congenital foramen such 

as Morgagni or Bochdalek into the chest without any 

instrumental injury. A needle placed into the suspected 

chest cavity and CO2 analysis may reveal a 100% con-

centration and confi rm the diagnosis. This is treated by 

leaving in a wide-bore needle during the operation to 

allow gas to escape and remove the needle after ceasing 

the insuffl ation of CO2 at the end of the procedure.

Gas embolism is a possibility but is rarely reported. 

It results in acute hypotension, cyanosis, hypoxia and 

a characteristic “millwheel” murmur on cardiac auscu-

latation. Treat by releasing the pneumoperitoneum, 

place the patient in a steep Trendelenburg, left lateral 

decubitus position and aspirate gas using a central line.

Hypercarbia may occur with underlying lung disease 

such as emphysema and chronic obstructive airway 

disease causing premature ventricular contraction and 

arrhythmias. The anesthetist should be aware of the risk 

and monitor the exhaled CO2 concentration. Increasing 

ventilation volume and frequency at an early stage will 

prevent this becoming a substantial problem.

Postoperative shoulder tip pain (Kehr sign) is com-

mon and may be due to carbonic acid irritating the 

• Consider the underlying primary pathology.

• Consider any secondary pathology in the operative 

fi eld (adhesions).

• Does the patient have comorbidity (obesity, cardiac 

failure, respiratory failure)?

• Use a multidisciplinary approach (radiology, gastro-

enterology, anesthesiology and surgical teams)

• Examine the patient comprehensively:

– area of surgery – abdomen or chest;

– outside the area – head, neck, limbs, and cardio-

respiratory system.

Investigation
• Radiography – within 24 hours note that the free 

air may be due to pneumoperitoneum.

• Ultrasound not often helpful initially because of 

gas.

• Blood tests: check for anemia, blood gases, and after 

cholecystectomy liver function tests.

Table 12.1 Categorization of specifi c risks of complications 

in laparoscopic versus open operations.

Operations which have a specifi c risk of complication when 

 done laparoscopically

Gastric bypass for obesity: anastomotic leaks

Resection of the stomach or esophagus: anastomotic leaks

Pancreatic resection: anastomotic leaks

Colectomy: anastomotic leaks

Nissen fundoplication: bougie perforation of the cardia

Incisional hernia repair: enterotomy, seroma

Adrenalectomy: renal arterial injury

Operations where there is signifi cant debate on the relative 

 risks of open versus laparoscopic approach

Appendicectomy: deep pelvic abscess

Cholecystectomy: relative risk of common bile duct injury

Operations where the complications of laparoscopic surgery 

 seem little different in nature, and no more frequent than 

 open surgery

Inguinal hernia repair

Heller’s myotomy

Splenectomy

Rectopexy

Nephrectomy (live related donor)

Liver resection (for disease)

Ovarian tubal surgery
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diaphragm, overstretch of the diaphragm muscle fi b-

ers, or chemical irritating effects of blood in the peri-

toneal cavity. This is treated with reassurance, simple 

analgesia and mobilization of the patient. It almost 

always resolves within 24 hours.

Complications in the systemic circulation
Reduced venous return due to compression of the IVC 

is a theoretical risk that is rarely a clinical problem. 

In obese patients the upright position actually makes 

ventilation easier and venous return is usually good.in 

practice. Bradycardia can occur with vasovagal activ-

ity induced by the rapid insuffl ation of CO2 during 

the establishment of the pneumoperitoneum. Treat by 

reduction of the CO2 insuffl ation and administration 

of intravenous atropine. Respiratory gas exchange 

increases during laparoscopy and core temperature 

rises but there is no scientifi c evidence that this effect 

is benefi cial or detrimental [1].

Deep venous thrombosis is relatively rare after 

laparoscopic surgery due to the improved mobiliza-

tion postoperatively and the often shorter operative 

time than open surgery for cholecystectomy and hernia 

repair.

Complications of access
Enterotomy, vascular injury and 
bladder injury
When a vascular injury occurs during laparoscopic 

access it is usually after the use of a Veress needle 

(spring-mounted ball on the tip of a safety needle) 

to introduce the CO2 into the peritoneum and may 

occur from the needle itself or the blind introduc-

tion of a sharp port. When it occurs it is catastrophic 

and so it has received much attention but it is rare, 

at 1 in 1333 cases, and the associated mortality is 1 

in 33 333 [2]. All of the complications of access are 

reduced by the use of a direct cutdown technique. 

While some experienced operators continue to safely 

use a Veress needle, particularly among gynecolo-

gists, it is easier and safer to teach the open cutdown 

method.

A new alternative is a translucent plastic port with 

a 0º lens to allow direct view of the inserted port, use-

ful for obese patients, for bariatric surgery, or for plac-

ing the fi rst port laterally when starting a laparoscopic 

incisional hernia repair.

No method of port insertion is perfectly safe in 

the presence of dense adhesions but being aware of 

the possibility, taking specifi c steps to avoid the problem 

and carefully assessing any areas of potential damage 

will limit these events to a minimum [2,3].

Port site hernia
It is rare for a port site hernia to occur (1%) and 

much less common than incisional hernias for mid-

line laparotomy (10%). They usually occur within 

3–6 weeks of the operation, may be associated with 

wound infection and obesity, and occur at 10–12 mm 

port sites, often one that has been extended to remove 

a large gallbladder. They are best repaired with a poly-

propylene mesh.

Complications of operative injury during 
laparoscopy
Enterotomy
Inadvertent injury of an abdominal organ can occur 

during the removal and replacement of surgical instru-

ments. If this happens out of view of the camera then 

the injury may go unnoticed until there is a signifi -

cant leakage of intestinal content and possible estab-

lished peritoneal sepsis.

Enterotomy may occur during the dissection of 

adhesions of intestinal loops. In many circumstances 

adhesions may be left alone but in patients with adhe-

sion obstruction, or patients with incisional hernia, 

there is a need to clear the operative fi eld of adhe-

sions. During laparoscopy the detection of such an 

injury may be hampered by limitations of the fi eld of 

view of the laparoscopic camera. Recognition is criti-

cally important because immediate repair is simple 

either laparoscopically or by externalizing the bowel 

through a small incision.

Diathermy
Diathermy injury may occur as in open surgery, with 

the additional risk of capacitance coupling, which occurs 

if a conductor is placed inside an insulator (such as a 

plastic sheath around a metal port) and this can ran-

domly discharge electricity out of view of the operator.

Adhesions
Laparoscopy greatly reduces the incidence of adhe-

sions compared to equivalent open operations, result-

ing in fewer early and late postoperative complications 
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of pain and obstruction. The long-term comparative 

fi gures are not well reported but clinical experience 

indicates a dramatic reduction in scar tissue compared 

to the effects of open intraabdominal surgery.

Hemorrhage
The problem of bleeding during laparoscopy has 

required the design of special tools. The Harmonic 

scalpel, a vibrating blunt blade device that coagulates 

with minimal heat and can seal arteries up to 7 mm 

in diameter, is useful for Nissen fundoplication. The 

Ligasure™ is a form of mulipolar electrocoagulation, 

useful for large arteries and popular in colectomy or 

splenectomy. For liver resection compression collars, 

microwave application and argon beam plasma coag-

ulation (a form of spray diathermy) all have a role to 

play in dealing with potential major hemorrhage.

Conversion to open surgery
Whether conversion to open surgery can be defi ned 

as a complication is debatable. From the perspective 

of consent and education, the patient must be aware of 

the possibility but it may not be appropriate to term it 

a complication. When applied to large numbers con-

version rates do give an indication of the quality of 

outcome from laparoscopic surgery and they may be 

audited in departments of surgery. For some operations 

such as Nissen fundoplication conversion to open sur-

gery is so rare (�1% in expert institutions) that a high 

rate signifi es potential problems with surgical standards. 

In contrast, for colectomy, conversion rates still vary 

from 11% to 29% and it will take some time before 

we understand whether such conversion is required 

to achieve adequate cancer clearance or whether the 

underlying issue is a lack of appropriate laparoscopic 

technique to achieve the same result [3,5].

Complications specifi c to procedures
Cholecystectomy, exploration of common 
bile duct
The complications of bile duct injury were frequent 

during the introduction of laparoscopy cholecystectomy 

(see Table 12.2) but are now much less frequent due 

to improved training. The risk of a major duct injury 

(incision, transaction, ischemic stricture) of a major 

bile duct is now less than 1 : 500 [6]. Cholecystectomy 

is relatively common and in a unit such as ours where 

we perform up to 1,000 cholecystectomies per annum 

such a risk may produce two injuries each year. The 

risk of minor injuries (bile leaks requiring stenting or 

suture) is approximately 1 : 200 (see also chapter on 23 – 

biliary emergencies). All of these are reduced by care-

ful technique with good exposure of the Calot triangle 

and assurance of the anatomy of the cystic duct and 

cystic artery before clipping or division. The mobiliza-

tion of the Hartmann pouch and extending this along 

the body of the gallbladder can greatly help in defi ning 

any potential aberrant anatomy. In patients with very 

infl amed thickened tissues it is safer to steer clear of 

the Calot triangle and perform a fundus fi rst dissection. 

This requires the ability to deal with oozy hemorrhage 

from the liver bed, and having an argon beam plasma 

coagulator is a great asset in this circumstance.

When in doubt about the anatomy an intraoperative 

cholangiogram is useful. Referral centers seeing com-

mon bile duct injuries tend to advise routine cholangi-

ography. This is a subject about which there has been 

controversy since before the days of laparoscopy.

Spilt gallstones may cause the rare complication of 

infection from actinomycosis and reports of this are 

unique to laparoscopy. To reduce the risk of stones 

being left behind use a tissue retrieval bag whenever 

the gallbladder wall is opened and place any loose 

stones in the bag before attempts are made to remove 

it from the abdomen.

Hernia repair, inguinal, femoral, incisional
Retention of urine after hernia repair is common (10% 

after bilateral repair). Bruising in the scrotum is com-

mon but signifi cant hematoma in the scrotum is rare. 

Small bowel obstruction may occur due to adhesion or 

internal hernia through peritoneal repair. Nerve entrap-

ment from a staple or tack can cause signifi cant groin 

pain, but overall chronic groin pain is less common 

after laparoscopy than open surgery. After incisional 

Table 12.2 Complications of laparoscopic cholecystectomy.

Injury to common bile duct or other biliary anatomy

Strictures, bile leaks, obstructive jaundice

Injury to duodenum

Leak from closure of cholecystoduodenal fi stula

Retained gallstones in peritoneum

Retained common bile duct stones

Postoperative hemorrhage
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hernia repair the sac may fi ll with blood-stained fl uid 

(seroma) and be palpable as a persistent lump. These 

nearly always resolve after 6 months.

Enterotomy is likely when extensive adhesions 

require division during incisional hernia repair. This 

occurs in 2–5% of complex incisional hernias. Enough 

postoperative observation (2–3 days) is needed to 

ensure that peritonitis is not developing. In our expe-

rience we have seen delayed perforation at 7–10 days 

postoperatively and patients need to be educated to 

return and given easy access to the surgical team if 

signifi cant postoperative symptoms develop.

Nissen fundoplication
The only complication of fundoplication that is spe-

cifi c to the laparoscopic approach is perforation of the 

esophagogastric junction. It is related to the use of a 

bougie. The incidence is 1–2%. Most observers advise 

careful use of the bougie with the anesthesiologist in 

direct view of the laparoscopic image during its intro-

duction. The author believes that there is no need to 

subject the patient to the risk of a bougie perforation 

and the wrap can be calibrated using instruments that 

are 10 mm in diameter (such as a 10 mm Babcock intro-

duced between the completed wrap and the esophagus.

Wrap migration may occur into the chest but is 

reduced by closing the diaphragmatic hiatus even 

when a hernia is not present. A slipped Nissen occurs 

when the fundoplication moves down onto the prox-

imal stomach and is prevented by fi xing the wrap to 

the esophagus and retaining the hepatic branch of 

the vagus nerve. Dysphagia may occur regardless of the 

approach. There is no difference between preserving, 

or dividing, the short gastric arteries, in randomized 

trials. These trials compare one blanket policy versus 

another. In some patients a tight fundus might ben-

efi t from mobilization of the short gastric arteries, 

whereas some loose fundi, especially after mobilizing 

a large hiatus hernia, become excessively mobile (and 

therefore liable to tort) if the short gastric arteries 

are mobilized as well. Therefore the author believes 

that the right technique is to be selective and choose 

mobilization of the short gastric arteries when there is 

an operative feeling of tension in the wrap (20%).

Splenectomy
Residual splenunculi may be more common after 

laparoscopic splenectomy as they occur along the 

surface of the pancreas, within and behind the greater 

omentum, areas not easily seen at laparoscopy.

Major operative hemorrhage is a worry during lapar-

oscopic splenectomy but measures to handle it are well 

established. Having a swab available to place laparo-

scopically directly on arterial bleeding while suction, 

irrigation and proximal control is achieved allows lapar-

oscopic control of such a surgical mishap.

Operations for morbid obesity: gastric 
bands/stapling/bypass
These are frequently performed laparoscopically. For 

laparascopic bands, slippage may occur in 0.7–3% [7,8], 

erosion in 0.7% and band obstruction in 1.5%. All 

these require revisional surgery. For bypass operations 

anastomotic leaks are the gravest of problems and the 

incidence of these after laparoscopic operations may be 

higher than after open ones (2.3% vs 4.2%) [7,9].

Colectomy
Conversion to open surgery is frequent (11–29% 

in recent series) [10] and current thinking accepts 

the need to convert to achieve cancer clearance. 

Complications are equivalent between open and lapar-

oscopic approaches but the long-term outcomes are 

not clearly defi ned. Specifi c early fears about the high 

incidence of metastatic deposits along the track of the 

ports used for laparoscopic access, especially among 

UK observers, have not proved to be a real issue. 

Randomized trials show comparative fi gures for port 

site or incisional metastases (0.5–0.9% vs 0.2% laparas-

copy vs open) [4,5] and these differences are not clini-

cally signifi cant in the overall context of survival.

During colectomy, swelling and dependent edema 

of head, neck and upper limbs may occur from pro-

longed positioning in steep Trendelenburg. A sensible 

precaution is to provide the patient and the surgeons 

some respite from the positional effects by reversing 

the head-down position after each hour. These can be 

very long procedures – median operating times 275 

minutes.

Appendicectomy
Specifi c complications after appendicectomy per-

formed by the laparoscopic route are rare but pelvic 

abscesses are commoner in some series. A thorough 

cleansing by irrigation and aspiration and the use of 
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drains for patients with signifi cant peritoneal soiling 

after perforation will minimize this problem. A very 

rare event is the reinfection of the stump of appen-

dix and this will be minimized by careful dissection of 

the appendix down onto the cecum at the time of the 

fi rst operation.

Upper gastrointestinal cancer resections
Pancreatic, esophageal and gastric resection are prob-

ably not done in suffi cient numbers to be regarded 

as routine and the risks of complication are not well 

described. Anastomotic leak rates for esophageal resec-

tions are 12% but, so far, only small series have been 

reported [11].

Adrenalectomy
For laparoscopic adrenalectomy there is the potential 

for rare complications such as renal arterial injury, 

not reported with open adrenalectomy [12].

Solid organ resection
Nephrectomy, common for live related donor, or for 

disease, and liver resection have a greater challenge 

for the surgeon in control of major blood vessels and 

techniques are evolving to deal with these issues using 

specifi c new technologies. Radical prostatectomy per-

formed laparoscopically has the same range of opera-

tive complications as the open operation.

Gynecology
Tubal surgery, ectopic pregnancy, ovarian cyst and 

endometriosis treatment are all achievable by laparos-

copy and the main issue in dealing with operative com-

plications is the potential lack of the necessary skills of 

the gynecologist to deal with them. For instance, bowel 

injury may occur from dissection or from laser/argon 

beam and so it is good practice to ensure that there is 

a suitably qualifi ed general surgeon available to handle 

these (or prevent them) by laparoscopic techniques.
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Introduction

Liver biopsy is performed using percutaneous, tran-

sjugular or laparoscopic techniques.

This chapter focuses on percutaneous biopsy (blind 

or under ultrasound guidance), which is the most com-

mon technique and hence used in all large published 

series. Depending on the defi nition of complications, 

the reported complication rate ranges from 0.56–3.7%, 

and mortality rate from 0.01–0.3%. In a pooled anal-

ysis of 189 085 liver biopsies, the overall complication 

rate from 0.28% and mortality rate was 0.03%.

Over 90% of complications are encountered within 

the fi rst 24 hours, and 60% within 2 hours of the pro-

cedure. However, it is important to recognize complica-

tions such as hemorrhage which may be delayed for up 

to 3 weeks. Less than 5% of patients who undergo per-

cutaneous liver biopsy require hospitalization as a result 

of a complication, with the main indications for admis-

sion being pain or hypotension. The complication rate 

increases with factors such as number of passes, presence 

of hepatic malignancy and advanced liver disease. Some 

studies also found the complication rate to be related to 

the type of biopsy needle and operator experience.

Transjugular liver biopsy is preferred if there are 

contraindications to percutaneous biopsy (Table 13.1), 

such as severe coagulopathy (especially if not corrected 

with transfusion), massive ascites, or suspected vascular 

lesion. The risk of bleeding is reduced since the biopsy 

is performed through the vessel. Other indications for 

a transjugular approach include morbid obesity, fail-

ure of percutaneous liver biopsy, or as part of another 

procedure such as portal pressure measurement and 

placement of a transjugular intrahepatic portosystemic 

shunt.

Complications

See Table 13.2.

Pain
Clinical features
Up to one-third of patients will have at least some 

degree of pain in the right upper quadrant and/or right 

13 Complications of Liver Biopsy
Ramsey C. Cheung

Table 13.1 Contraindications for percutaneous liver biopsy.a

Absolute

Uncooperative patient

Echinococcal cysts

Suspected hemangioma

Absence of a safe unobstructed access route for biopsy

History of unexplained bleeding

Coagulopathyb

 Bleeding time �10 min

 Platelet count �60 000/mm3

 INR � 1.5

Relative

Biliary obstruction or cholangitis

Right-sided pleural disease (e.g. empyema) or subdiaphragmatic 

 infection

Signifi cant ascites

Severe uncontrolled anemia

Uremiac

aConsider transjugular approach in uncooperative patients, 

and patients with coagulopathy or ascites.
bUnless corrected with transfusion of fresh frozen plasma or 

platelets.
cDialysis should be performed the day before liver biopsy, and 

deamino-8-D-arginine vasopressin (DDAVP) can also be given 

to reduce risk of hemorrhage.

Gastrointestinal Emergencies, 2nd Edition.   Edited by T. C. K. Tham,

J. S. A. Collins and R. M. Soetikno © 2009 Blackwell Publishing Ltd.
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or rupture of intrahepatic hematoma can occur up to 

18 days after liver biopsy.

Delayed hemorrhage has a high mortality since the 

correct diagnosis may not be made in a timely fashion 

or the bleeding may occur at home.

Hemorrhage should be considered in a patient with 

severe abdominal pain who responses poorly to anal-

gesics, accompanied by a drop in serum hemoglobin, 

tachycardia and hypotension.

Investigation
• Hemoglobin/hematocrit every 6 h.

• Abdominal ultrasound or CT scan to look for intra-

hepatic or subcapsular hematoma.

• CT scan is preferred to determine intraperitoneal 

hemorrhage.

• Pseudoaneurysms and arteriovenous fi stulae, which 

are the causes of delayed hemorrhage following liver 

biopsy, are detected by ultrasound with Doppler and 

biphasic CT scan.

Management
• Admit to hospital for observation.

• Type-and-cross packed red blood cells.

• Intravenous fl uid and transfusion to support blood 

pressure and/or hematocrit.

• Correct any preexisting coagulopathy with transfu-

sion of platelets and/or fresh frozen plasma.

• If patient is in shock, consult a surgeon or inter-

ventional radiologist depending on local expertise, for 

immediate intervention after the patient is stabilized.

• Pseudoaneurysms should be managed initially with 

angiographic embolization, and if it fails then surgery 

will be required (hepatic lobectomy or debridement 

followed by ligation of the pseudoaneurysm).

• Selective arteriography is both diagnostic and ther-

apeutic in the  patient with high clinical suspicion but 

negative CT scan.

• Surgical exploration if angiographic intervention 

failed.

Hemobilia
Clinical features
• Up to 90% present as upper gastrointestinal bleeding. 

• Others present as gastrointestinal hemorrhage with 

a drop in hemoglobin and guaiac positive stool. 

• Abdominal pain, usually in the right upper quad-

rant, is a fi nding in 70%.

shoulder. Moderate pain occurs in approximately 20% 

and severe pain in �5%.

Investigation
Severe pain that responds poorly to analgesics, espe-

cially if accompanied by hypotension, should prompt 

work-up for hemorrhage or bile peritonitis.

Management
• Pain should be treated with analgesics, depending 

on the severity. For moderately severe pain, an opi-

ate analgesic should be given intravenously for rapid 

onset of action.

• Monitor vital signs every 4–6 hours for hypoten-

sion (vasovagal or otherwise), and serial hematocrit 

or hemoglobin if bleeding is suspected.

Hemorrhage
Hemorrhage may be intraperitoneal, intrahepatic, sub-

capsular, or into the bilary tract (hemobilia). Mortality 

is usually related to intraperitoneal hemorrhage which 

is the most serious bleeding complication. Intrahepatic 

or even subcapsular hemorrhage may evolve into 

intraperitoneal hemorrhage. As a result, management 

will be similar if the patient is symptomatic. However, 

asymptomatic or minimally symptomatic intrahe-

patic or subcapsular hematoma is found in up to 23% 

if ultrasound is performed on all patients after liver 

biopsy. Large hematomas may be symptomatic and 

respond well to conservative therapy.

Clinical features
Risk of hemorrhage is higher in the presence of cir-

rhosis, intrahepatic malignancy, use of True-cut needle 

and multiple passes. There is also an increased risk in 

the presence of coagulopathy, but the safe threshold is 

not clear. Aspirin or other antiplatelet agents should 

be avoided for 5–7 days and NSAIDs for 1–3 days prior 

to biopsy to reduce risk of hemorrhage. Patients on 

oral anticoagulant should cease the medication for at 

least 3 days prior to the procedure. Risk of fatal hem-

orrhage is 10-fold higher in patients with malignancy 

as compared to those without malignancy.

Bleeding can occur immediately, and intraperito-

neal hemorrhage usually becomes clinically obvious 

within the fi rst 2–3 hours. However, other types of 

bleeding can be delayed (�24 h post-biopsy) in up to 

70%. Delayed hemorrhage from pseudoaneurysms 
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• Jaundice is a presenting feature in 60% of cases. 

• The mean interval of onset of hemobilia is 5 days 

after percutaneous liver biopsy but rarely can occur 

on the day of biopsy or as long as 21 days later. One-

third can present with biliary colic, jaundice and gas-

trointestinal hemorrhage (Quincke triad).

• The bleeding is usually arterial in origin.

Investigation
• Upper endoscopy and/or ERCP. Upper endoscopy 

to rule out other etiology of upper gastrointestinal 

bleeding. Bleeding and clot from the ampulla of Vater 

can be seen on upper endoscopy. ERCP is recom-

mended to establish the diagnosis and also for thera-

peutic intervention.

• Abdominal CT scan or ultrasound to rule out other 

causes of biliary obstruction. Ultrasound frequently 

shows the clot as an echogenic shadow in the biliary 

tree.

Management
• Stop bleeding by correcting any coagulopathy with 

vitamin K and/or fresh frozen plasma.

• ERCP to decompress and remove clots if there is 

evidence of obstruction. This could be achieved simply 

with sphincterotomy, balloon extraction of the clot, or 

placing a nasobiliary tube or biliary stent for drainage.

• Type-and-cross packed red blood cells. Transfuse 

if evidence of active bleeding at endoscopy and/or 

development of anemia.

• Angiography with embolization of the pseudoaneu-

rysm by an interventional radiologist should be per-

formed if signifi cant bleeding persists after all attempts 

at conservative intervention. This will include super-

selective transcather embolization with gelfoam or 

metallic coils.

Bile peritonitis with or without gallbladder 
perforation
Clinical features
• Aspiration of bile in the suction syringe at the time 

of biopsy.

• Sudden onset of severe abdominal pain and right 

shoulder pain within minutes of the biopsy.

• Right upper quadrant tenderness, peritoneal signs, 

ileus and shock if accompanied by biliary peritonitits. 

Bile leak could be delayed for up to 10 days.

• Fever and leukocytosis.

Bile peritonitis is more common in the presence of 

biliary obstruction. In the absence of a dilated biliary 

tree, bile peritonitis is usually due to a gallbladder 

perforation.

Symptoms may be mild even with development of 

bile ascites.

Investigation
• Abdominal ultrasound or CT scan to detect bile 

collections.

• Technetium-99m dimethyl iminodiacetic acid (HIDA) 

scan to detect any ongoing bile (radionucleotide) leaks.

Management
• Nothing by mouth, intravenous fl uid resuscitation 

and broad-spectrum antibiotics to cover biliary tract 

pathogens. Conservative medical treatment if patient 

is stable and no peritoneal fi ndings. Surgical consult if 

peritoneal signs are present.

• Percutaneous drainage and cholecystostomy for the 

leak to seal in unstable patient.

• Biliary drainage in the presence of biliary obstruction.

• Laparotomy or laparoscopy in patients with signs 

of biliary peritonitis. Cholecytectomy is a defi nitive 

treatment.

Pulmonary complications
Clinical features
• Right-sided chest wall pain at the site of needle entry.

• Right-sided pleuritic chest pain immediately or 2–3 

hours post-biopsy.

• Rarely dysnpea, cough or hemoptysis.

Investigation
• Chest radiography (posteroanterior and lateral) to 

rule out hemothorax and pleural effusion.

• Complete blood count if hemoptysis occurs or 

hemothorax is suspected.

Management
• Transfuse packed red blood cells if anemia devel-

oped as a result of hemothorax.

• Chest tube if pnemothorax is large, tension pneu-

mothorax, or patient is symptomatic.

• Remove pleural effusion if large or symptomatic.

Other complications
Some rare complications are listed in Table 13.2. 

Bacteremia is usually transient and asymptomatic. 
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Penetration of other organs such as the colon is infre-

quent and usually benign with rare cases of peritonititis. 

Another rare complication when biopsy is performed 

for intrahepatic malignancy, primary or metastatic, is 

seeding of the needle tract.

Further reading
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2001; 344:495–500.
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biopsy: evolving role in the new millennium. J Clin 
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Table 13.2 Complications of percutaneous liver biopsy.

Complication Incidence (%)

Pain 0.06–33

Intraperitoneal hemorrhage 0.03–0.7

Intra-/extrahepatic hematoma 0.06–2.7a

Biliary

 Perforation of gallbladder 0.012

 Hemobilia 0.06–1

 Bile peritonitis 0.03–0.22

Pulmonary complications 0.01–0.35

 Pneumothorax 0.08–0.8

 Hemothorax 0.18–0.49

Sepsis 0.09

Seeding of malignant lesion 0.003–0.009

Biopsy of other organs 0.004–0.12

Rare complications

 Subphrenic abscess

 Bile embolism

 Air embolism

 Biloma from bile leak

 Hemobilia-related obstructive jaundice, 

  acute cholecystitis, acute pancreatitis

aUp to 23% if post-biopsy ultrasound is performed on all 

patients.
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Introduction

Since the introduction of colonoscopy in the late 1960s, 

the therapeutic and diagnostic applications of the tech-

nique have increased dramatically. Colonoscopy is now 

recommended for primary colorectal cancer screening 

in average-risk persons [1]. Colorectal cancer screening 

targets healthy people, therefore the magnitude of the 

risk and severity of complications from screening are 

important issues to consider when selecting a screening 

strategy.

Up to 1.9% of more than 500 000 colonoscopies per-

formed in the US each year result in signifi cant compli-

cations. Complications of colonoscopy include bleeding 

from biopsy and polypectomy site, colonic perforation 

and postpolypectomy syndrome (a transmural colonic 

burn, marked by localized abdominal pain without evi-

dence of frank perforation) [2]. Diverticulitis, which is 

caused by a microscopic perforation of the colon, can 

also theoretically be caused by colonoscopy in persons 

with preexisting diverticulosis.

Furthermore, there is a 9-fold increased risk of seri-

ous complications with polypectomy or when biopsies 

are taken.

Complications

Haemorrhage
Hemorrhage is the most common polypectomy com-

plication, occurring in 0.3–6.0% of cases in vari-

ous reports [2–4]. Bleeding can occur immediately 

 following or be delayed up to 29 days. The severity of 

bleeding ranges from arterial pumping to slight ooze.

The risk is related to the type and size of the polyp, 

the technique of polypectomy, and the coagulation sta-

tus of the patient [2,3]. The risk of immediate bleeding 

is increased when blended current (rather than pure 

coagulation current) is used or when the snare is pulled 

through the polyp without the use of cautery “cheese 

wiring.” Bleeding is more frequent in patients with 

coagulation disorders, in patients with large (�2.5 cm) 

polyps, those with a thick stalk and sessile lesions [5].

Colonoscopy is commonly performed in patients 

on medication that can affect their coagulation status. 

Guidelines have been issued by the American Society 

for Gastrointestinal Endoscopy (ASGE) based upon the 

available evidence and consensus opinion [6]. It is rec-

ommended that nonaspirin antiplatelet agents should 

be discontinued 7–10 days before the procedure. Low 

molecular weight heparin should be discontinued 8 

hours before the procedure. Warfarin should be dis-

continued 3–5 days before the procedure. Aspirin and 

nonsteroidal anti-infl ammatory drugs need not be 

discontinued.

Management of immediate hemorrhage
Most bleeding that occurs immediately after resection 

can be controlled by the endoscopist [5]. The technique 

for controlling bleeding depends upon the severity of 

bleeding, the type of polyp, and individual preference. 

A combination of techniques is frequently required.

Immediate bleeding after resection of a pedunculated 

polyp can usually be stopped by regrasping the pedi-

cle with a snare and holding pressure on the pedicle 

to stop blood fl ow, permitting the hemostatic cascade to 

occur. Retransection of the pedicle can be performed 

but is not the preferred approach since there may be 

too little of the pedicle remaining to regrasp if bleeding 

recommences.
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with conservative treatment in the majority of patients. 

It is the second most common complication (after bleed-

ing) occurring in 0.5% of polypectomies. There are 

no cases of post-polypectomy electrocoagulation syn-

drome described following the use of submucosal saline 

 elevation of large polyps prior to transection, possibly 

because it prevents transmural thermal injury. It occurs 

also most often after the removal of large (�2 cm) ses-

sile polyps, which usually require large amounts and 

long duration of thermal energy [2,5,8].

Management
Radiographic evaluation with a plain abdominal radio-

graph or an abdominal CT scan is important to distin-

guish this syndrome from frank perforation. Treatment 

is conservative, consisting of intravenous fl uids, nil 

by mouth, bed rest and antibiotics until symptoms 

improve. In most cases, the pain settles with simple 

analgesia and there are no long-term sequelae.

Colonic perforation
Colonic perforation occurs rarely during colonoscopy 

but it is still a major complication. A recent large series 

has reported an incidence of nearly 1 in every 1000 

colonoscopies [4,9,10].

The sigmoid colon and the rectosigmoid junction is 

the area at greatest risk for perforation. The presence 

of intestinal pathology, such as severe diverticular dis-

ease, infl ammatory bowel disease, colonic stricture, 

radiation colitis or previous abdominal surgery pre-

disposes the colon to perforation during endoscopy.

The clinical presentation is quite variable. The most 

common symptom of perforation is abdominal pain. 

The onset of pain usually occurs during or soon after 

completion of the procedure, but it may be delayed 

or even nonexistent in some instances [11]. Signs can 

be masked for hours or days by omental plugging. 

Persistent abdominal pain, distension and tenderness 

with fever, tachycardia, absent bowel sounds and 

subcutaneous emphysema indicate colonic perfora-

tion. In the most severe cases of perforation, spilling 

of bowel contents leads to peritonitis, sepsis and cir-

culatory collapse.

Plain radiography of the chest and abdomen often 

reveals pneumoperitoneum but lack of this fi nding does 

not exclude peritonitis. In these patients, computed 

tomography can be helpful in establishing the size and 

extent of injury with more precision [11–12].

If the above technique fails, epinephrine (a dilution of 

1 : 10 000) can be directly injected into the bleeding site.

A thermal probe, BICAP or heater probe can be used, 

but because the colon wall is very thin, the current 

delivered should be decreased by approximately 50%.

Argon plasma beam coagulation is effective for ooz-

ing from a superfi cial vessel.

Bleeding can be controlled by placement of hemo-

clips. The clips are especially useful for bleeding 

from fl at polypectomy sites, but have also been used 

successfully to stop arterial pulsatile bleeding from 

the severed stalk of pedunculated polyps.

If bleeding persists, a mesenteric angiogram will help 

to localize the bleeding vessel(s) followed by emboli-

zation of this vessel. Also vasopressin can be infused 

locally to vasoconstrict the mucosal feeding arterioles.

Endoloops can be used to ligate the stalk to stop 

bleeding. In polyps with thick stalks and/or with a 

visible pulsation, an endoloop can be applied to the 

stalk prior to a polypectomy to prevent bleeding.

Management of delayed hemorrhage
Delayed bleeding occurs in up to 2% of patients who 

have polyps removed [5]. The risk is increased in the 

elderly, in patients with hypertension, when large 

sessile polyps are removed from the right colon and 

when pure coagulation current was used for polypec-

tomy. The risk also rises with the size of polyps.

Although use of NSAIDs and/or aspirin is commonly 

believed to increase the risk of delayed bleeding, there 

are no studies that corroborate this impression. In 

contrast, patients who are recommenced on antico-

agulant therapy do have an increased risk for delayed 

post-polypectomy bleeding [6,7].

Colonoscopy should be performed immediately in 

patients who appear to be actively bleeding. If the 

bleeding site is seen, haemostasis should be attempted 

using the modalities described above.

Postpolypectomy electrocoagulation 
syndrome
This syndrome refers to the development of abdomi-

nal pain, fever, leukocytosis, and peritoneal infl amma-

tion in the absence of frank perforation that occurs after 

polypectomy with electrocoagulation. It usually presents 

within 12 hours, but symptoms may occur up to 5 days 

after the procedure. Recognition is important to avoid 

unnecessary exploratory laparatomy since it resolves 
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Management
The management of colon perforation secondary to 

colonoscopy remains controversial. It can be effectively 

managed by operative or nonoperative measures. The 

choice between nonoperative and surgical treatment 

depends on the patient’s general medical condition, 

the completeness of bowel preparation and the type 

of colonoscopic procedure that had been performed 

[12,13]. Perforation from diagnostic colonoscopy 

requires surgical intervention more frequently than that 

from therapeutic colonoscopy [14]. The reason is that 

perforations during diagnostic colonoscopy result from 

mechanical forces during insertion or from barotraumas, 

forcible instrument insertion, endoscopic torquing with 

alpha maneuver and the “slide-by” technique in which 

the colonoscope is advanced along the mucosal surface 

without direct visualization. These manipulations cause 

undue stretching of the bowel with resultant linear tears 

of the mucosa on the antimesenteric side of the colon, 

resulting in transmural rupture [15]. Perforations after 

therapeutic procedures are more frequent. The mecha-

nisms include the direct injury caused by biopsy forceps, 

brushes, dilators and more commonly the thermal or 

electrical injury when using laser or electrocautery.

Several large studies have reported that many 

patients with colonic perforations may be success-

fully treated without surgery [12]. Nonoperative 

treatment involves hospitalization, intestinal rest and 

intravenous fl uids and antibiotics to contain peritoni-

tis and allow the perforation to seal. If the perfora-

tion is immediately seen after polypectomy and it is 

small and localized, it can be managed endoscopically. 

At that time the colon is clean and hemoclips can be 

placed. Close observation is mandatory and surgi-

cal intervention is needed if the patient’s condition 

deteriorates or there is no improvement in 72 hours. 

On the other hand, operative treatment is indicated 

for patients with diffuse peritonitis, failure of medi-

cal treatment, large colonic injuries, ongoing sepsis 

and those with underlying pathology (i.e. cancer, 

unremitting colitis and distal obstruction). Surgical 

procedures range from primary repair, resection and 

anastomosis or defunctioning colostomy.

Rare complications of colonoscopy
These include subcutaneous emphysema, pneuma-

tosis coli, pneumoscrotum, pneumopericardium and 

pneumothorax [16,17].

Insuffl ated gas can pass into the retroperitoneum, 

bowel wall (pneumotosis coli), or subcutaneous tis-

sues leading to abdominal discomfort and signs of 

subcutaneous emphysema.

Management
In these situations, a perforation into the peritoneal cav-

ity with septic risk must be excluded as described above. 

If the patient has no signs of peritoneal infl ammation or 

no systemic sepsis, a conservative approach can safely be 

employed although it is advisable to monitor the patient 

in hospital and obtain an urgent surgical consult.

Even less common but serious complications include 

acute colonic (pseudo)obstruction [18], splenic trauma 

[19], cecal volvulus, vasovagal reactions and endocar-

ditis. Sepsis and other infections following colonos-

copy are rare.
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Introduction

Endoscopic evaluation of the small intestines has been 

severely limited because of its signifi cant length and dis-

tance from the oral or rectal orifi ces. Capsule endoscopy 

is a noninvasive technology developed to allow diagnos-

tic imaging of the entire length of the small bowel [1]. 

Images obtained approximate the physiological state of 

the small bowel since the capsule moves passively, does 

not infl ate the bowel and visualizes the mucosa in its 

collapsed state. It has become the gold standard in eval-

uating suspected disease of the small intestines [2].

Capsule endoscopy is a safe procedure. A major risk 

associated with capsule endoscopy is capsule reten-

tion [2]. Clinically signifi cant retention was seen in 

less than 1% of patients. Other complications include 

potential interference between the transmitted capsule 

wavelengths and other implanted electronic devices, 

most notably cardiac pacemakers and defi brillators. 

Rare complications include impaction and fracture of 

the capsule endoscope device and intestinal perfora-

tion secondary to a retained capsule endoscope device. 

The aim of this chapter is to provide a review of the 

complications of capsule endoscopy.

Contraindications

Capsule endoscopy is contraindicated for the follow-

ing [1]:

• patients with known or suspected gastrointestinal 

obstruction, strictures or fi stulas based on the clinical 

picture or preprocedure testing;

• patients with cardiac pacemakers or other implanted 

electro-medical devices;

• patients with swallowing disorders;

• pregnancy.

Capsule retention

The ICCE 2005 Consensus for Capsule Retention [2] 

defi ned capsule retention as having a capsule endo-

scope remain in the digestive tract for a minimum of 

2 weeks. Capsule retention was further defi ned as the 

capsule remaining in the bowel lumen unless directed 

medical, endoscopic or surgical intervention was insti-

tuted. Clinically signifi cant retention is different from 

regional transit abnormalities wherein the capsule 

remains for at least 60 minutes in a single segment 

of bowel that may or may not have evidence of vis-

ible mucosal abnormality. In a series by Barkin [3], 

consisting of 937 patients being evaluated for obscure 

gastrointestinal bleeding, seven cases (0.75%) of cap-

sule retention were reported. A series published by 

Pennazio et al. [4] reported a capsule retention rate 

of fi ve (5%) out of 100 patients undergoing capsule 

endoscopy for obscure bleeding.

Causes of capsule retention include Crohn’s disease, 

NSAID strictures, small bowel tumors, radiation enteri-

tis and surgical anastomotic strictures. Retention has 

not been reported in patients with a “normal” anat-

omy or those with anatomical variants such as small 

bowel diverticulosis and appendiceal orifi ces [1]. In a 

retrospective case series by Baichi et al. [5] fi ve cases 

of retention were reported out of 245 capsule studies. 

Causes of capsule retention included adenocarcinoma 

in a patient with hereditary nonpolyposis colorectal 

cancer (1), idiopathic stenosis (1), stricturing Crohn’s 

disease (2), and adhesions (1). In Pennazio’s [4] series, 
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in a fl uid-fi lled environment, the core of the capsule 

dissolves after approximately 40 hours, allowing the 

insoluble outer membrane to collapse and pass. It also 

carries a radiofrequency identifi cation (RFID) tag that 

is activated and detected by a hand-held RFID scanner. 

Detection of a signal by the hand-held scanner indi-

cates that the capsule is still retained in the gastroin-

testinal tract.

Electromagnetic interference with 
implanted electro-medical devices

The capsule endoscope device uses a frequency of 

440 MHz to transmit images. Theoretically, this sys-

tem may interfere with the normal operation of car-

diac pacemakers. The manufacturers have included a 

written warning that the capsule should not be used in 

patients with pacemakers. Electromagnetic interference 

may alter the operation of pacemakers, potentially 

causing problems in several ways: (1) interference with 

the ventricular channel includes oversensing, which 

may result in ventricular pacing inhibition, resulting in 

bradycardia with dizziness and syncope; undersensing, 

which may lead to competition with the native QRS 

complexes possibly resulting in induction of tachyar-

rhythmias; and induction of asynchronous ventricular 

(noise mode) function; (2) interference with the atrial 

channel resulting in oversensing of electromagnetic 

signals, with a subsequent increase in ventricular pac-

ing rate [7].

However, there have been studies showing that 

the capsule is safe to use in patients with implanted 

cardiac pacemakers and defi brillators. In a small case 

series [8] of fi ve patients with cardiac pacemakers who 

underwent capsule endoscopy for obscure gasntroin-

testinal bleeding, no arrhythmia or other adverse car-

diac event was noted during capsule transmission. In 

addition, no pacemaker-induced interference on the 

capsule endoscopy images was observed. In a study 

by Dubner et al. [7] a test device, that reproduces 

the effect of a capsule endoscope device by transmit-

ting at exactly the same frequency, was used to deter-

mine the safety of capsule endoscopy in patients with 

implanted cardiac pacemakers. Electromagnetic inter-

ference was observed but this was not clinically signif-

icant. No potentially dangerous pacemaker inhibition 

was observed.

of the fi ve patients with capsule retention, two had 

Crohn’s disease, two had anastomotic strictures and 

one had a small bowel tumor. A case study conducted 

by Sears et al. [6] showed NSAID-induced strictures to 

be the major cause of retention.

Management
• Patients with capsule retention are often asymptom-

atic [5,6]. The development of pain usually heralds 

passage through a tight stricture.

• Retention can be suspected from the interpretation of 

capsule images. A clear image of the obstructing lesion 

may be seen. Repetitive views of the same mucosal 

areas may be visualized. Failure to see the colon during 

the examination is also an indication, although this is 

not diagnostic since 25% of capsule examinations fail 

to enter the colon during the 8-hour procedure time.

• If capsule retention is suspected or if the colon is 

not entered during the acquisition time, an abdomi-

nal or kidney, ureter and bladder radiograph should 

be obtained after 2 weeks [2].

• Endoscopic or surgical intervention has been shown 

to be effective for capsule removal [2]. Aside from 

removal of the retained capsule, surgical intervention 

has the added advantage of treatment and/or resec-

tion of the offending pathology that caused the cap-

sule retention (e.g. strictures).

• Studies have shown that initiation of medical thera-

pies such as a course of steroids or infl iximab, dis-

continuing NSAIDs, are not successful in managing 

capsule retention.

Prevention
There is no guaranteed screening method to completely 

prevent capsule retention. Obtaining a good medical 

history with identifi cation of risk factors remains to be 

the single best method [2]. Risk factors include known 

Crohn’s disease, history of chronic NSAID use, history 

of previous small bowel obstruction as well as small 

bowel resection, previous abdominal surgery, and his-

tory of abdominal radiation. Patients with abdominal 

pain, distention and nausea should be suspected of 

having a potential for capsule retention.

Another attempt to avoid capsule retention has been 

the development of the “patency capsule” [1,2]. This is 

a self-dissolving capsule developed by Given Imaging 

that has the same dimensions as the capsule endos-

copy device but which contains lactose. When retained 
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Impaction and fracture of the capsule 
endoscopy device

Impaction and subsequent fracture of the capsule 

endoscopy device in the small bowel is a rare compli-

cation. In fact, only one case has been reported at this 

time. Fry et al. [9] published a case of a patient who 

underwent capsule endoscopy for a 2.5-year history of 

unexplained abdominal pain. Pertinent in his history 

was intake of aspirin for atherosclerotic coronary artery 

disease. Wireless capsule endoscopy revealed multiple 

ring-like strictures in the mid and distal small bowel 

resulting in luminal narrowing, as well as ulcerated 

areas with stricture formation. A diagnosis of NSAID-

induced diaphragm disease was established. Aspirin 

was discontinued and the patient was symptom-free for 

6 months. However, he experienced recurrent abdom-

inal pain. Radiographic images showed a metallic-

density foreign body in the right lower quadrant. CT 

enterography identifi ed four capsule fragments in the 

distal small bowel. Exploratory laparotomy was per-

formed with resection of 40 cm of small bowel. Gross 

inspection of the resected specimen revealed diaphragm 

disease and the fragmented video capsule. The patient’s 

postoperative course was uneventful and 4 months 

later, on follow-up, the patient was doing extremely 

well with no recurrence of abdominal pain.

Intestinal perforation

Only one case of intestinal perforation due to a retained 

capsule endoscope device has been published. Gonzales 

Carro et al. [10] reported a case of an elderly gentleman 

with a history of a previous cholecystectomy 10 years 

ago, who underwent capsule endoscopy for anemia. 

Capsule endoscopy revealed multiple angiodysplastic 

lesions in the distal jejunum and proximal ileum. The 

patient had not eliminated the capsule after a month 

but he remained asymptomatic. Two months later, the 

patient presented with symptoms suggestive of peritoni-

tis and was found to have diffuse peritonitis secondary 

to a distal ileum perforation. A large number of adhe-

sions was seen in the area, which were likely due to the 

previous surgery. The capsule was found in the area of 

the perforated ileum. The ileal segment was resected. 

The postoperative course was unremarkable and the 

patient was discharged.
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Introduction

From its conceptualization more than 20 years ago, 

endoscopic ultrasonography (EUS) has evolved from 

a novel diagnostic imaging tool to a standard dia-

gnostic and therapeutic modality. It has made a sig-

nifi cant impact on the diagnosis and management of 

gastrointestinal and nongastrointestinal diseases. These 

advances are due to the development of the linear 

array echoendoscope, which allows the placement of 

devices into the ultrasound plane of view, permitting 

various interventions to be accomplished. Among these 

interventions is the endoscopic ultrasound-guided fi ne-

needle aspiration of lesions that are too small to be 

visualized by CT scan or MRI, or lesions that are well 

encased by surrounding vascular structures.

EUS as well as EUS-guided fi ne-needle aspiration 

(FNA) biopsy have been proven to be safe. Reported 

complications are related to biopsy of cystic and solid 

lesions [1]. In a large multicenter trial involving 554 

consecutive mass or lymph node biopsies, only fi ve 

(0.9%) complications were reported, all of which 

were nonfatal [2]. These complications were endo-

scope-induced perforation, superimposed infection of 

aspirated cystic lesions, and hemorrhage. Major com-

plications were observed in 2.5% of 355 patients who 

underwent EUS-FNA for solid pancreatic masses in 

another series [3] including infection and acute pan-

creatitis. There were no deaths reported. The  purpose 

of this chapter is to provide a review of the compli-

cations of diagnostic and therapeutic endoscopic 

ultrasonography.

Complications

Hemorrhage
Hemorrhagic complications including intracystic 

hemorrhage are uncommon in EUS-FNA procedures. 

The mechanism for post-EUS-guided FNA blee ding 

probably relates to injuring the blood supply to the 

aspirated lesion [7]. In a series of 50 patients who 

underwent EUS-guided FNA of pancreatic cystic 

lesions, three (6%) developed acute intracystic hemor-

rhage. Bleeding in all three cases stopped spontane-

ously after several minutes [4]. In another study of 

208 patients who underwent EUS-guided FNA, two 

(~1%) patients developed hemorrhage [5]. Only one 

(0.18%) patient developed hemorrhage in a trial of 

554 patients who underwent EUS-guided FNA [2].

Endosonographic appearance
Extraluminal hemorrhage is recognized by the deve-

lopment of an expanding echopoor zone surround-

ing the site of needle puncture of the targeted lesion 

[6]. The appearance is compatible with that of a 

hematoma. This is supported by the aspiration of 

blood-tinged fl uid [6] in the aspirating syringe. In a 

study conducted by Varadarajulu et al. [4], intracystic 

hemorrhage was readily recognized during EUS-FNA 

as an expanding hyperechoic area around the site 

of needle puncture within the targeted cyst. This is 

again supported by aspiration of blood-tinged fl uid 

(Figure 16.1).
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• Another option is to inject fi brin glue into the cyst 

cavity in the region of the bleeding vessel, which can 

be identifi ed by a pulsating vascular fl ow (Figure 16.2).

Pancreatitis
Pancreatitis may result from needle passage through 

healthy pancreatic tissue or infl ammation as a result 

of intracystic hemorrhage [7]. Pancreatitis was noted 

to occur more commonly after EUS-FNA of pancre-

atic cystic lesions located in the pancreatic head or 

uncinate process [7]. In a pooled analysis of 19 cent-

ers involving 4909 EUS-guided FNAs of solid pancre-

atic lesions, pancreatitis occurred in 14 cases (0.29%) 

[8]. In another trial of 355 patients who underwent 

EUS-FNA for a solid pancreatic mass, three patients 

developed pancreatitis [3].

Clinical features
• Presents within the fi rst 24 hours after the 

procedure.

• Epigastric abdominal pain.

• Abdominal tenderness and guarding are also 

common.

• Nausea and vomiting.

• Elevated pancreatic enzymes at least 3 times the 

upper limit of normal.

Management
The management of patients with pancreatitis after 

EUS-FNA of the pancreas [11] is similar to the mana-

gement of patients with pancreatitis due to other 

causes (see Chapter 22).

Perforation
(See also Chapter 18.) Cases of perforation have been 

described after EUS-FNA [2,5]. This is thought to be 

related to the passage of the echoendoscope rather 

than the FNA itself [7], and this may be due to the 

oblique-viewing optics of the scope [1]. The esophagus 

is the most common site for perforation (Figure 16.3; 

Plates 16.1 & 16.2).

Superimposed infection
The possible risk of superimposed infection after aspi-

ration of cystic lesions has led to the suggestion that 

antibiotics should be administered prophylactically 

before EUS-FNA [2]. However, the risk of infection 

in such cases has not been studied prospectively in a 

Management
• Immediate recognition of this complication is 

important because it permits immediate termination 

of the procedure.

• The lesion should be observed endosonographically 

for cessation of bleeding.

• If bleeding does not cease after a short period of 

time, pressure may be applied for 15–25 minutes at 

the needle puncture site by infl ation of the balloon 

and by tip defl ection of the echoendoscope [6].

• EUS-guided injection of epinephrine at the blee-

ding site may be performed [4].

Figure 16.1 Intracystic hemorrhage after fi ne needle aspiration 

using a 22 gauge needle of a pancreatic cyst.

Figure 16.2 Injection of fi brin glue into the cyst cavity after an 

arterial bleeding occurred and did not stop spontaneously 

20 minutes after EUS FNA of a pancreatic cyst. The bleeding 

stopped instantaneously after injection of fi brin glue.
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Management
Management is as follows [12]:

• Terminate the procedure.

• Perform aggressive chest physiotherapy.

• Oxygen support through a nasal cannula or a face 

mask. If the patient, remains hypoxic, consider venti-

latory support.

• Request a chest radiograph.

• Broad-spectrum antibiotics.

• Other laboratory tests: hemoglobin, metabolic panel, 

sputum culture and sensitivity.

Oversedation
Providing adequate sedation and analgesia is a vital 

part in the practice of gastrointestinal endoscopy. 

Most endoscopic procedures are performed under 

“conscious sedation.” At this level of sedation, the 

patient is able to make a purposeful response to tac-

tile and verbal stimulation. At the same time, pul-

monary and cardiovascular function are maintained 

[13]. This type of sedation is accomplished with the 

use of a benzodiazepine alone or in combination 

with an opiate. The most commonly used benzodi-

azepines are midazolam and diazepam. Midazolam 

is favored by most endoscopists for its fast onset of 

action, high amnestic properties and shorter duration 

of action [13]. Opiates such as fentanyl and meperi-

dine provide both sedation and analgesia. Fentanyl 

has a faster onset of action and clearance as well as a 

reduced incidence of nausea compared to meperidine. 

Combination of these agents are frequently utilized, 

especially during longer procedures. However, such 

combinations increase the risk of oversedation, oxy-

gen desaturation and cardiorespiratory complications.

Management
Management is by use of reversal agents [12].

• Flumazenil (Romazicon, Anexate), an imidazoben-

zodiazepine derivative, is a competitive benzodiazepine 

antagonist. It has been shown to effectively antago-

nize benzodiazepine-induced sedation and ventilatory 

depression, as well as psychomotor impairment and 

retrograde amnesia. Doses of 0.1 mg to 0.2 mg produce 

partial  antagonism, whereas higher doses of 0.4 mg 

to 1.0 mg usually produce complete antagonism in 

patients who have received the usual amount of seda-

tion. Reversal effect is evident within 1–2 minutes after 

Figure 16.3 Deployment of an expandable esophageal 

metal stent over the sight of a perforation.

controlled manner. A randomized prospective study 

is required to address this issue. Although prophylac-

tic use of antibiotics appears logical prior to aspiration 

of necrotic lesions the risk of infection has not been 

quantifi ed. In a series of 114 pancreatic cystic lesions, 

antibiotic prophylaxis was given prior to EUS-FNA in 

66% of patients. No cases of infection were observed 

in patients with or without prophylaxis. Additionally, 

case reports of infection after EUS-FNA of submucosal 

lesions have been published.

Management
• Broad-spectrum antibiotics for 7–14 days.

Aspiration
Aspiration of food or fl uid into the lungs is an uncom-

mon complication.

Prevention
• No food or drink for at least 6 hours before the 

procedure.

• Suction oral secretions.

• If possible, keep patient on his or her left side 

throughout the entire procedure.

• When fi lling the lumen of the gastrointestinal tract 

with water, elevate the head of the bed to about 30º.
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administration, and the peak effect is seen in 6–10 min-

utes after injection.

• Naloxone (Narcan) is a competitive opioid antago-

nist. It reverses opioid-induced respiratory depres-

sion, sedation and hypotension. When administered 

intravenously, the onset of action is apparent within 

2 minutes. The usual initial dose is 0.4 mg to 2 mg 

intravenously. If there is no apparent response or if 

response is inadequate, doses may be repeated at 2–3 

minute intervals. The maximum dosage is 10 mg.

Prevention
Guidelines for conscious sedation and monitoring 

during endoscopy [13] were formulated by the American 

Society for Gastrointestinal Endoscopy to minimize 

complications associated with oversedation. A summary 

of these guidelines include:

• A focused history and physical is required prior to 

the administration of moderate sedation.

• Routine monitoring of patients’ pulse rate, blood 

pressure and oxygen saturation are useful in identify-

ing early problems.

• The use of benzodiazepines and/or opiates will 

result in a satisfactory outcome in nearly all patients.

• Specifi c antagonists of opiates (naloxone) and ben-

zodiazepines (fl umazenil) are available and should be 

present in every endoscopy unit to treat oversedated 

patients.
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Introduction

Foreign body impaction in the esophagus is associated 

with signifi cant morbidity and, rarely, morta lity due to 

perforation and sepsis. This emergency is encountered 

in both children and adults. The most common cause 

of esophageal foreign body obstruction in adults is meat 

bolus impaction above a preexi sting peptic or malig-

nant esophageal stricture, distal esophageal (mucosal) 

ring, or eosinophilic esophagitis (Plates 17.1–17.3). 

In contrast, more than 75% of esophageal foreign 

body obstructions in children are from coin ingestion. 

Mentally impaired, edentulous or elderly subjects may 

also present with accidental foreign body, pill, or large 

food bolus impaction. Intentional ingestion of for-

eign bodies by psychiatric patients or prison inmates 

may also lead to esophageal foreign body impaction. 

Although the esophagus has three areas of “physiologi-

cal” narrowing (cricopharyngeus, aortic arch, diaphrag-

matic hiatus), underlying, clinically silent, structural or 

functional esophageal diseases (e.g. esophageal acha-

lasia or scleroderma esophagus) (Plate 17.4 & 17.5) 

are frequently responsible for esophageal foreign body 

impaction (Figure 17.1).

History and examination

Most adults with esophageal foreign body obstruc-

tion present with symptoms, but infants, children, 

or mentally impaired adults may not give a history 

of foreign body ingestion or complain of dysphagia. 

Typically, acute onset of dysphagia and inability to 

swallow saliva are the key symptoms of esopha-

geal obstruction. Inability to swallow saliva indicates 

complete esophageal obstruction and requires urgent 

attention. Hypersalivation, retrosternal fullness and 

pain, regurgitation, hiccups and retching may also occur. 

Odynophagia, or painful swallowing, raises the possibi-

lity of esophageal laceration or perforation. In contrast, 

respiratory symptoms, such as stridor, dyspnea, asthma, 

or cough, all resulting from tracheal compression, may 

predominate in young children. If drug smuggling 

with cocaine body stuffi ng is suspected, particular 

attention needs to be taken not to rupture the bag to 

avoid acute drug overdose.

Treatment

The management of this emergency is summarized in 

Figure 17.2 [1, 2, 3]. The main steps in management are:

1. Immediate evaluation of the airway.

2. Radiological evaluation to localize the object.

3. Endoscopic retrieval.

Airway assessment
Stridor, choking, or dyspnea suggest a compro-

mised airway. If there is impending asphyxiation, 

 emergency endotracheal intubation is needed. Even 

in the absence of respiratory symptoms, airway pro-

tection and continuous oropharyngeal suction are 

important to avoid pulmonary aspiration. Airway 

obstruction can occur during the removal of the for-

eign body and a laryngoscope should be immediately 

available.
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Endoscopic retrieval [4,5]
No treatment is needed if a patient with a history of 

foreign body ingestion is asymptomatic and has nega-

tive plain radiographs, since the foreign body may have 

passed out of the esophagus. Sharp objects impacted 

above the cricopharyngeus should be removed with a 

laryngoscope. With food boluses, 1 mg of intravenous 

glucagon may relax the esophagus and allow sponta-

neous bolus passage into the stomach. If endoscopic 

visualization distal to the impaction is feasible, gentle 

pushing of the bolus into the stomach using the tip of 

the endoscope may be attempted (Plates 17.2 & 17.5).

The appropriate timing for endoscopic retrieval 

varies with the type of object as well as the site and 

completeness of obstruction (Tables 17.1 and 17.2). 

Retained esophageal foreign bodies should be promptly 

removed to avoid esophageal perforation or pulmo-

nary aspiration and under no circumstances should 

they be allowed to remain in the esophagus beyond 

24 hours after ingestion. Endoscopy should be per-

formed immediately in patients who are unable to 

handle oral secretions or who have ingested sharp 

objects (pins, partial dentures, fi sh bones, tooth-

picks) that are likely to perforate the esophagus, and 

in patients with impacted disc or button batteries in 

Radiological evaluation
Depending on the reliability of the clinical history and 

the clinical presentation, plain neck, chest and abdomi-

nal radiographs are required and they may reveal a radi-

opaque foreign body, or mediastinal, subdiaphragmatic, 

or subcutaneous air or pleural effusion, all suggestive of 

esophageal perforation. If possible, radiographic locali-

zation and identifi cation of esophageal foreign bodies 

is important prior to any attempt at extraction. In par-

ticular, identifi cation of airway landmarks on postero-

anterior and lateral chest radiographs is important to 

differentiate between tracheo-bronchial and esopha-

geal foreign bodies. Flat objects, such as coins, usually 

orient themselves in the coronal plane when lodged 

in the esophagus, and are best seen on anteroposterior 

projections. Tracheal foreign bodies align in the sagit-

tal plane and are best seen on a lateral projection. Disc 

batteries may be seen as a double shadow or a stack of 

coins. Toothpicks or fi sh bones may not be seen on radio-

graphs; thus, failure to locate an object on radiographic 

examination does not preclude its presence. Food or 

meat bolus impaction will not be evident radiologically 

unless bony tissue is present. Barium swallow should 

not be performed since it may impair subsequent endo-

scopic visualization and increase aspiration risk.

15–17 cm Cricopharyngeus

23 cm Aortic arch level

27 cm Left main
bronchus level

36–39 cm Lower
Esophageal sphincter

Figure 17.1 Anatomical areas associated 

with esophageal bolus impaction.
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order to avoid caustic injury and perforation. If an 

esophageal stricture or ring is identifi ed after clearing 

a food bolus, dilation should be performed during the 

same session. Esophageal biopsy and esophageal moti lity 

should be considered in order to rule out underlying 

esophageal structural or motor abnormality, such as 

eosinophilic esophagitis or achalasia (Plates 17.3 and 

17.5). If eosinophilic esophagitis is suspected, dilation 

should be performed with extreme caution because of 

the risk of perforation (Plate 17.3)[6].

Endoscopy, using a fl exible forward-viewing endo-

scope under conscious sedation, is the procedure of 

choice and is successful in �90% of cases with �5% 

complication rate. Rigid esophagoscopy requires gene-

ral anesthesia and carries a 10% complication rate 

but it is preferable in children with impacted sharp 

foreign bodies.

The endoscopic tools used to remove obstructing 

esophageal bodies vary and a full range of retrieval 

accessories should always be readily available (Table 

17.1). Coins are best retrieved with a rat-tooth or alli-

gator forceps, or the retrieval net. Round objects such 

as disc or button batteries are best captured using the 

retrieval net. If there is no distal obstruction, blunt 

objects (e.g. meat bolus) �2 cm in diameter may be 

gently pushed into the stomach. Sometimes breaking 

a food bolus into smaller particles facilitates either its 

endoscopic retrieval using a retrieval net or its gentle 

advancement into the stomach using the endoscope. 

For removal of sharp objects (e.g. safety pins), a protec-

tor hood should be placed at the tip of the endoscope 

or an overtube should be inserted. The protector hood 

maintains its bell portion inverted during insertion of 

the endoscope; the bell portion then fl ips back to its 

History of foreign body
ingestion

Yes

No

No

No

Yes

Yes

Yes

Yes

No

Stridor or airway
obstruction?

Urgently assess:
airway obstructed

Assess level and
remove at endoscopy

Possible food bolus
impaction: complete

Button battery

Radiopaque? Urgent removal

Urgent
Endoscopy

Non-urgent
Endoscopy

Sedate and intubate

x ray neck, chest and
abdomen

Figure 17.2 Management of esophageal 

foreign body impaction.
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original shape as it crosses the gastroesophageal junc-

tion during withdrawal, thereby protecting the esopha-

geal and pharyngeal walls from injury. It is important 

to grasp the object so that its sharp end is trailing upon 

withdrawal. The overtube is also useful in the removal 

of objects that are diffi cult to grasp securely or when 

multiple passes of the endoscope are needed.

Blunt objects �2 cm that have already entered the 

stomach can usually be managed conservatively since 

most of them will pass within several days. Surgical 

removal should be considered if the object remains in 

the same location for more than 1 week, or in patients 

who develop fever, vomiting, or abdominal pain, sugges-

tive of perforation. Long objects (�5 cm), such as tooth-

brushes and spoons, are unlikely to pass and should be 

removed. Such objects may be grasped with a snare or 

basket and drawn into an overtube and withdrawn.

Sharp objects (e.g. chicken or fi sh bones, paper 

clips, toothpicks, needles, and dental bridges) should 

be urgently removed endoscopically to avoid perfo-

ration. Using a retrieval basket or net, disc batteries 

should be removed promptly, since their contact with 

the esophageal wall may rapidly result in necrosis 

and perforation. Drug packets should not be removed 

endoscopically because of the risk of rupture. Urgent 

surgery is needed when packages fail to advance or if 

there are signs of intestinal obstruction or rupture.

Management of foreign body-induced 
esophageal perforation

Surgery should be performed in patients with esophageal 

perforation, particularly when it is recognized late. The 

surgical approach depends on the location of perfora-

tion, the nature of the foreign body, underlying esopha-

geal disease or other comorbi dity, and the severity of 

local necro-infl ammatory response assessed by CT scan 

and at surgery. Primary esophageal repair is preferable 

for perforations that are recognized early, but exclusion-

diversion of the esophagus and thorough drainage may 

be needed. Rarely, nonoperative, conservative manage-

ment may be adequate for small, contained perforations.
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Table 17.2 Timing for endoscopic retrieval of esophageal 

foreign body.

Foreign body Location Time 
  endoscopy (h)

Coin Upper 4–6

Coin Lower 12–18

Meat Any/complete obs Urgent

Meat Any/incomplete obs 8–10

Sharps Any 4–6

After Webb, 1997.

Table 17.1 Endoscopic accessories needed for esophageal 

foreign body removal.

Alligator forceps

Rat-tooth forceps

Shark-tooth forceps 

Stent removal forceps

V-shaped grasping forceps

Tripod

Stone (Dormia) baskets

Roth retrieval net

Polyp retrieval snare

Nakao snare system

Overtube

Latex protector hood



93

Introduction

Esophageal perforation is caused by a variety of disor-

ders, of which iatrogenic perforation during endoscopic 

instrumentation or following surgery is the most com-

mon cause. In addition, perforation may occur sponta-

neously during vomiting (Boerhaave syndrome). Finally, 

esophageal leaks can be found in the context of a fi stula 

as a consequence of radiation therapy or accompanied 

by a malignancy, most commonly of the esophagus.

Esophageal perforation is a serious injury with a 

high morbidity and mortality rate if left untreated 

[1]. Successful management depends on early diag-

nosis and prompt treatment. However, after a surgical 

procedure, a diagnosis of perforation is often diffi cult 

to establish, and, even more important, the diagnosis 

depends on the alertness of the physician.

The classic treatment option for esophageal perfora-

tion is a surgical approach. This is however not always 

possible in patients who present some time after a per-

foration, have a coexistent esophageal malignancy or 

develop an anastomotic dehiscence after esophageal 

surgery. Moreover, a substantial number of patients 

are old, fragile or are in a debilitated state, which may 

result in increased morbidity and a less favorable out-

come following surgical management [2].

Repair of an esophageal perforation can also be 

accomplished by the use of endoscopic techniques 

and tools [3]. The aim is to close or seal an esopha-

geal perforation from the luminal site. In addition, 

it is important to adequately drain the mediastinum, 

pleural cavities and/or peritoneal cavity, administer 

broad-spectrum antibiotics and routinely start nutri-

tional support, preferably by the enteral route.

The aim of this chapter is to provide an overview of 

the endoscopic management of esophageal perfora-

tions. The management of esophageal fi stulae, either 

benign or malignant, will not be discussed.

Clinical presentation

A high index of suspicion is critical to establish a 

diagnosis of esophageal perforation. A delay in the 

diagnosis is usually caused by the fact that the clinical 

picture is not typical for a perforation.

Clinical symptoms depend on the location of the 

perforation in the esophagus, and can be subdivided 

as follows [3]:

1. Cervical esophagus: neck pain, tachycardia, “early” 

dysphagia, symptoms of coughing following drinking 

or eating, dysphonia, bloody regurgitation and cervi-

cal crepitus.

2. Thoracic esophagus: chest pain, tachycardia, tach-

ypnea, fever, pleural effusion, cardiac effusion, low 

blood pressure, sepsis and shock.

3. Esophagus around gastroesophageal junction: epi-

gastric pain, back pain, inability to remain in a supine 

position, acute abdomen, sepsis and shock.

Diagnosis

A diagnosis of esophageal perforation is established if 

the clinical symptoms are suggestive and the radiolog-

ical and/or endoscopic investigations show an esopha-

geal perforation. A delay in the diagnosis is usually 

caused by the fact that the presenting symptoms, par-

ticularly in the case of a spontaneous perforation, are 

not conclusive enough to suggest the diagnosis.
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Examination

Physical examination is often not conclusive. A diag-

nosis of esophageal perforation should however be 

suspected if a patient presents with cervical crepi-

tus, pleural fl uid, sepsis or shock in the presence of 

chest pain. In addition, if a patient has undergone an 

esophageal resection, resection of an esophageal 

diverticulum or has undergone upper endoscopy and 

develops fever one or more days after the procedure, 

an esophageal perforation should be suspected.

Investigations

If a patient presents with symptoms suggestive of an 

esophageal perforation, the fi rst investigation is a 

chest radiograph, both posterioanterior and lateral. 

If this shows no signs of perforation, for example the 

presence of free air, pleural fl uid or pneumonia, this 

can be followed by a gastrograffi n swallow. We prefer 

gastrograffi n and not barium as the former is water-

soluble, whereas barium is not (Fig. 18.1).

In cases in which a high index of suspicion is 

present, for example in a patient with persisting fever 

Etiology

In a series of 559 patients with esophageal perforation 

from the USA, iatrogenic injury to the esophagus was 

the most common cause of perforation with instrumen-

tation accounting for 59% of patients [4] (Table 18.1). 

Other causes included Boerhaave syndrome (15%), 

foreign body ingestion (12%), trauma (9%), operative 

injury (2%), tumor (1%) and other causes (2%).

In a series of 122 patients with esophageal perfo-

ration who were referred for treatment to our unit 

in The Netherlands, operative injury was the most 

common cause of perforation (41%), which in two-

thirds of cases was caused by anastomotic dehiscence 

after esophageal resection or wound dehiscence 

after resection of a diverticulum (Plate 18.1, Table 

18.1). Other causes included endoscopic instru-

mentation (37%), with rigid esophagoscopy being 

responsible in 24% of these cases (Plate 18.2), 

bougie dilation in 22%, pneumatic dilation for 

achalasia in 19%, EUS in 19%, Zenker diverticulot-

omy in 8%, and EMR in 8%. Nonsurgical, nonendo-

scopic causes included Boerhaave syndrome (10%), 

trauma (5%), foreign body ingestion (4%) and other 

causes (3%).

As can be seen in Table 18.1, the difference in 

number of operative injuries accounted for the 

main difference between The Netherlands and USA 

series. This is probably explained by the fact that 

the Dutch center is one of the few national referall 

centers where esophageal cancer surgery is being 

performed.

Table 18.1 Causes of esophageal perforation in the USA [1] 

and in Rotterdam, Netherlands (unpublished series).

Cause of perforation  USA (%) The Netherlands (%)

Instrumentation 59 37

Boerhaave’s syndrome 15 10

Foreign-body ingestion 12 4

Trauma 9 5

Operative injury 2 41

Tumor 1 —

Other causes  2 3

Figure 18.1 Barium swallow showing a perforation in the distal 

esophagus. We prefer Gastrografi n as contrast medium and not 

barium in these cases, as the former is water-soluble, whereas 

barium is not.
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following esophageal resection, a CT scan is the pre-

ferred investigation. This CT should include a scan of 

the neck, the chest, and, if indicated, the upper abdo-

men. This can be followed by upper endoscopy, as 

this will establish the exact location of a perforation, 

and also enable an endoscopic treatment to be per-

formed during the same session.

Management

Figure 18.2 gives an outline summary of the manage-

ment of esophageal perforation.

Surgery
The aim of surgery is the prevention of further contam-

ination, elimination of the infectious tissue, restoration 

of the integrity of the esophagus, and establishing the 

intake of nutrients. Surgical treatment options include 

surgical repair, esophageal diversion and exclusion, or 

esophagectomy.

Primary surgical closure and mediastinal drainage, 

particularly if performed within 24 hours of the injury, 

has been shown to improve survival [5]. Repair of 

the perforation requires extensive mobilization of the 

esophagus to identify the perforation and to allow a ten-

sion-free repair. In addition, extensive drainage of the 

mediastinum with one or more chest tubes is required.

If primary repair is not possible, because of the 

extent of the paraesophageal infl ammation, medias-

tinal drainage with diversion and exclusion (cervical 

esophagostomy for diversion, a gastrostomy for decom-

pression and a jejunostomy for enteral feeding) or crea-

tion of a controlled esophagocutaneous fi stula with 

T-tube drainage of the perforation can be performed [6]. 

This is a rather safe and uncomplicated approach as a 

fi rst step but needs to be followed by reconstruction 6 

months later. Esophagectomy is indicated for patients 

with perforation in a carcinoma, but also in cases where 

extensive necrosis is present or when the esophageal 

stricture is already diffi cult to manage (e.g. in cases with 

repeat dilation for caustic injury).

The mortality of a surgical procedure for esopha-

geal perforation has been reported to vary between 

10% and 20%. This mainly depends on the cause 

and location of the perforation, the interval between 

the perforation and initiation of therapy, the extent of 

contamination of the mediastinum, the type of surgery 

and the age and condition of the patient. A delay in 

diagnosis and therapy for more than 24 hours after the 

perforation can substantially increase mortality [7].

Endoscopy
An endoscopic approach to esophageal perforation 

has several advantages over surgery, as:

• closure of the perforation can be performed under 

direct observation;

• endoscopy can be performed under conscious 

sedation, which avoids the disadvantages of general 

anesthesia;

• trauma associated with a surgical approach by 

performing thoractomy, mediastinal exploration or 

extensive dissection can be avoided.

Esophageal perforation

Stent Surgery

Small (� 2 cm) 
(� 25% of circumference)

Intermediate (� 2 cm) 
(� 25% and � 50–70%)

Large 
(� 50–70%)

Stricture (�) Stricture (�)

Sealant Endoclip

� 1 cm � 2 cm

Figure 18.2 Management of patients with 

esophageal perforation.
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In the last few years an increasing number of case 

reports and case series have reported on the endo-

scopic treatment of esophageal perforation. Most 

experience has been gained with the following endo-

scopic techniques and tools (Table 8.2):

1. Sealants (glue or graft) which will plug a defect.

2. Endoclips which will result in approximating the 

edges of a perforation.

3. Stents which are used to seal a perforation.

An endoscopic option should always be combined 

with drainage of the mediastinal cavity and/or pleural 

cavity. Drainage tubes can be placed percutaneously, or 

CT- or EUS-guided. Active lavage, irrigation and drain-

age of the abscess cavity are all important. In selected 

cases, endoscopic debridement of the abscess can be 

performed [8,9]. This should be supported by the 

administration of intravenous broad-spectrum anti-

biotics. We also administer intravenous proton pump 

inhibitors. Particularly in the initial stage, we advise 

fasting until a Gastrografi n swallow has demonstrated 

that the perforation is adequately closed (sealant or 

clips) or sealed (stent). Finally, nutritional support 

should be initiated at an early stage. For this, we pre-

fer enteral feeding by an endoscopically placed feed-

ing tube in the distal duodenum, or, alternatively, total 

parental nutrition if enteral feeding is not possible.

Endoscopic sealants
Sealants include fi brin glue, cyanoacrylates and tissue 

grafts [10,11]. These sealants are produced by differ-

ent manufacturers (Table 18.2).

Most experience has been gained with fi brin glue, 

which has been reported to be successful in closure of 

esophageal perforations, but most often in all kinds 

of esophageal fi stulae and anastomotic leaks. In one 

case report, the authors successfully used cyanoacr-

ylate to close an esophageal fi stula.

Before injecting fi brin glue into a fi stulous open-

ing, it is recommended to brush the fi stulous tract 

or anastomotic leak. Subsequently, the catheter with 

fi brin glue is placed inside the orifi ce. Once fi brin is 

applied, it is important to avoid contact of the cath-

eter with the fi stulous tract. Repeat application, for 

example every 48 hours, for some weeks, is some-

times required to close a fi stula or anastomotic leak.

Closing a fi stula or leak is most successful if the 

diameter of the defect is not larger than 8–10 mm. 

Successful outcome of endoscopic closure is also 

dependent on the length and number of branches of 

the fi stulous tract, the absence of active infl ammation 

around the fi stula or leak, and the absence of cancer 

or obstruction in the fi stulous tract.

Endoscopic insertion of tissue grafts (Surgisis; 

Wilson-Cook, Winston-Salem, NC), an acellular 

matrix derived from porcine submucosa, is a rela-

tively new method. It has successfully been reported 

in the closure of 12 of 17 refractory esophagogastric 

fi stulae that had developed after bariatric surgery 

[11]. Although insertion of tissue grafts seems prom-

ising, it is often diffi cult to apply the tissue grafts into 

a fi stula or leak by endoscopic means as no specifi c 

catheter system for this purpose is available yet.

Endoclips
Three types of endoclip devices are commercially 

available: Endoclip or Quickclip (Olympus, Tokyo, 

Japan), Triclip (Wilson-Cook), and Resolution clip 

(Boston Scientifi c, Natick, MA) (Table 18.2). So far, 

Table 18.2 Endoscopic techniques or tools used for 

esophageal perforations.

Endoscopic sealants
a) Fibrin glue

   – Tisseel (Baxter Westlake Village, CA) 

    – Hemaseel (Hemacure, Sarasota, FL)

b) Cyanoacrylates

   – Histoacryl (B. Braun, Melsungen, Germany)

   – Glubran (GEM, Viareggio, Italy)

   – Dermabond (Ethocon, Somerville, NJ)

c) Tissue grafts

   – Surgisis (Wilson-Cook, Winston-Salem, NC)

Endoclips
Endosclip or Quickclip (Olympus, Tokyo, Japan)

Triclip (Wilson-Cook, Winston-Salem, NC)

Resolution Clip (Boston Scientifi c, Natick, MA)

Stents
a) Metal

    – Ultrafl ex stent (Boston Scientifi c)

    – Wallstent (Boston Scientifi c)

    – Flamingo Wallstent (Boston Scientifi c)

    – Song stent (Medi-Tech, Seoul, Korea)

    – Choo stent (M.I. Tech, Seoul, Korea) 

    – Niti-S stent (Taewong, Seoul, Korea)

b) Plastic

    – Polyfl ex (Boston Scientifi c)
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only published data are available on the use of the 

Quickclip in the treatment of esophageal perfora-

tions [3]. However, it seems likely that with the other 

available clips comparable results can be obtained.

All these clips have specifi c characteristics that 

make them useful in closing leaks or perforations, 

depending on the size and type, and the location in 

the esophagus. For this, no specifi c guidelines can be 

given. However, it is advisable to gain practical expe-

rience with at least one endoclip device in different 

situations as this will improve one’s skills when clips 

are used to close a perforation.

Endoclip application has been shown to be suc-

cessful in the closure of esophageal perforations from 

Boerhaave syndrome, foreign body ingestion, and fol-

lowing dilation of esophageal strictures, achalasia and 

anastomotic esophagojejunostomy strictures. In addi-

tion, endoclips have been shown to be highly success-

ful in postoperative or post-EMR esophageal leakage.

In our experience, endoclips are particularly success-

ful for the closure of acute perforations varying from 

a few millimeters to 1.5–2 cm, with the latter sizes 

always requiring multiple endoclips. However, clo-

sure of chronic esophageal fi stulae in patients unfi t to 

undergo surgery has been reported as well. In the case 

of a larger perforation, it is advisable to start clipping 

at the middle part of the perforation, and then work 

towards both lateral ends of the perforation. If the ini-

tial clip is placed at either end of the perforation, it is 

sometimes diffi cult at a later stage to approach the per-

foration at its middle part. In some instances, two or 

even three separate treatment sessions are required.

Closure of acute perforations is always within 3–7 

days; however, a longer time (up to 2–4 weeks), may 

be required for more chronic perforations, or those 

that are associated with paraesophageal infl ammation.

No complications have been reported with the use of 

endoclips. The placement of endoclips in the esopha-

gus can be technically demanding as it may be diffi cult 

to approach the defect under direct view. In these sit-

uations, it is helpful to have a cap at the end of the 

endoscope.

Stents
Apart from several case reports, 13 studies, including 

our own experience, have reported on 159 patients 

who have been treated with various stent types, both 

metallic and plastic, to seal esophageal perforations 

resulting from postoperative complications (anasto-

motic or postresection leaks), endoscopic procedures, 

Boerhaave syndrome, and perforations associated 

with dilation of post-radiation strictures and foreign 

body ingestion [8,12–22] (Table 18.3).

The stent types that were used included the uncov-

ered Esophacoil stent, which is no longer commer-

cially available, the partially covered Ultrafl ex stent 

(Boston Scientifi c), Wallstent (Boston Scientifi c) 

and Flamingo Wallstent (Boston Scientifi c), and the 

fully covered Song stent (Medi-Tech, Seoul, Korea), 

Choo stent (M.I. Tech, Seoul, Korea) and Niti-S 

stent (Taewong, Seoul, Korea). Most experience has 

however been gained with the fully covered plas-

tic Polyfl ex stent (Boston Scientifi c). In our unit, we 

mainly use fully covered stents, particularly the Niti-S 

stent and the Polyfl ex stent (Fig. 18.3).

In most reported series, stents were almost always 

placed some time (1–83 days) after the fi rst symptoms 

of the perforation (Table 18.3). This is of clinical impor-

tance as in these situations the paraesophageal tissues, 

i.e. the mediastinum, the pleural cavity, and the peri-

toneal cavity in selected cases, should be considered to 

be severely contaminated. Apart from placing a stent 

and placing drainage tubes in the mediastinum and/

or pleural cavity and drains in abscesses in the perito-

neum, some authors have added traditional surgical 

principles to their treatment algorithm [8,9].

Before stent placement, Schubert et al. [8] per-

formed endoscopic cleansing of the fi stula and the 

perianastomotic mediastinum at 2-day intervals. After 

a mean of 9 days, when the drains stopped producing 

purulent effl ux and granulation tissue in the fi stulous 

tract was observed, a stent was placed. In a study by 

Wehrmann et al. [9], paraesophageal abscesses that 

were present after esophageal perforation or postoper-

ative leakage were treated with EUS-guided or medi-

astinal puncture. The abscess cavities were entered 

with an endoscope which allowed irrigation and 

drainage. Pleural effusions were treated with tran-

sthoracic drainage tubes. The esophageal defects were 

subsequently closed with endoclips (n � 7), fi brin glue 

(n � 4), stents (n � 1), or had spontaneously (n � 3) 

healed. It remains to be established whether endo-

scopic cleaning is indeed needed or whether adequate 

drainage of the mediastinum and/or pleural cavity in 

combination with immediate stent placement is suf-

fi cient. In our experience, which now includes 52 
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patients with different types of esophageal perforation, 

adequate drainage alone and stent placement was suc-

cessful in more than 85% of patients. The only way to 

defi nitely conclude that endoscopic cleansing is indeed 

indicated in these benign perforations is to perform a 

randomized study comparing stent placement alone 

vs. stent placement plus endoscopic cleansing of the 

paraesophageal tissues. This would however require 

a multicenter effort because of the relatively low 

number of cases per year, even in specialized centers.

In the majority of patients, large-diameter Polyfl ex 

stents were used to seal the anastomotic leak and 

minimize the risk of persisting contamination of the 

perianastomotic mediastinum (Table 18.3). In addi-

tion, it was expected that the use of large-diameter 

stents would minimize the risk of stent migration. 

Figure 18.3 Fully covered stents for the sealing of esophageal 

perforations, with on the left a Niti-S stent made of nitinol and 

on the right a Polyfl ex stent made of silicone.

Nevertheless, in the two studies in which only large-

diameter Polyfl ex stents were used [8,19], stent 

migration was observed in 4/21 (19%) placements. 

A practical solution could be to fi x the stent with an 

endoclip in order to prevent the stent from migrating, 

as was suggested by Gelbmann et al. [19]. For this 

purpose, a small hole was cut through the silicone 

lining and the polyester mesh of the Polyfl ex stent 

before stent insertion. After positioning the stent, an 

endoclip was placed through the hole.

The length of time that a stent was left in the esopha-

gus has shortened in the more recent studies (Table 

18.3). In these studies [8,19] (and this is in line with 

our current experience) stents were removed after 2–4 

weeks and only replaced if a perforation was still endo-

scopically present. In the reported studies using Polyfl ex 

stents for this indication, no diffi culties were reported 

in stent retrieval. In fact, Gelbmann et al. [19] reported 

retrieval of Polyfl ex stents in 6 patients after a mean 

period of 19 weeks. In contrast, in a study using partially 

covered metal stents [15], two stents had to be removed 

in piecemeal fashion after a period of 11.5 and 14 

weeks, respectively, because the uncovered stent parts 

were too fi rmly imbedded in the esophageal mucosa. 

A retained metallic strand in one of these patients 

resulted in a new fi stula (Plate 18.3, which spontane-

ously closed after endoscopic removal of the strand 

(Fig. 18.4). It therefore seems preferable to use stents 

which are completely covered and easily removable. 

It remains to be established what type of stent mate-

rial (metal, polyester, silicone, etc.) is most suitable for 

these benign indications. The pros and cons of the most 

commonly used stent types for sealing nonmalignant 

esophageal perforations are summarized in Table 18.4.

Summary

Based on this overview, it can be concluded that 

endoscopic therapy is an attractive modality for the 

treatment of esophageal perforation in the majority of 

patients with this complication. In our opinion, surgery 

should only be the fi rst choice in patients who develop 

a perforation during instrumentation. Examples of this 

include patients with a perforation that:

• develops during the work-up of esophageal carci-

noma, particularly if no evidence of metastatic disease 

is present;
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• develops after dilation of a refractory esophageal 

stricture, such as those following caustic ingestion;

• develops after pneumatic dilation of achalasia;

• persists under endoscopic therapy; or

• is larger than 50–70% of the circumference.

The remainder of esophageal perforation can be 

treated with an endoscopic technique or tool (Fig. 18.2). 

In summary, in patients with small leaks (�2 cm or less 

than 25% of the circumference), it is recommended to 

use an endoscopic sealant (�1 cm) or endoclips (�2 cm). 

However, if a stricture is also present it is  preferable to 

use a (Polyfl ex) stent. When the perforation is larger 

than 2 cm or between 25% and 50–70% of the circum-

ference, stent placement should be performed. If a per-

foration is larger than 50–70% of the circumference, 

for example in the case of an anastomotic dehiscence, a 

surgical procedure is often required.

Future developments

Is there anything new on the horizon? It would be a 

real step forward if we could endoscopically suture 

an esophageal perforation as our surgeon colleagues 

do. Recently, a case was reported on an esophagop-

leural fi stula following complicated surgical repair of 

Boerhaave syndrome which was closed by a combina-

tion of fi stula tract coagulation and endoscopic sutur-

ing using the Endocinch (CR Bard Interventional, 

Murray Hill, NJ) [23].

Covered biodegradable stents, with or without dif-

ferent drugs attached, are already being used by our 

cardiology and urology colleagues [24]. Moreover, 

an alternative could be the use of biodegradable 

formulations that can be used to cover fi stulous tracts, 

cavities, etc.

Figure 18.4 Same patient as in Figure 18.1, showing a 

Flamingo Wallstent in the distal esophagus covering the 

perforation (Plate 18.3). The stent was removed after 14 weeks, 

however a persisting fi stula revealed a retained metallic strand 

which was endoscopically removed.

Table 18.4 Characteristics of the most commonly used stent types for the sealing of nonmalignant perforations of the esophagus.

 Ultrafl ex stent Flamingo Wallstent Polyfl ex stent Niti-S stent

Maximum diameter(proximal/distal) (mm) stent 28/22 30/20 25/21 26/18

Diameter introduction catheter (mm) 5.3 6 14 7

Stent material Nitinol Metal Plastic Nitinol

Stent length (cm) 12 14 9, 12, 15

Covered Partially Partially Fully Fully

Costs (%)* 100 125 100 60

Effectiveness in sealing† � � � �

Complications† �/� �/– �/ � �/�

Risk of migration† �/� �/� � �

Ease of removal†  � � � �

*Expressed in percentages with the Ultrafl ex stent set on 100%
† Scale: –, negative/low; �/�, moderate; �, positive/high
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Peptic perforation

Introduction
The incidence of hospital admissions for peptic ulcer 

disease has been in decline since the 1970s, falling 

from 157 to 98 per 100 000 in Scotland [1]. In con-

trast, the admission rate for elderly women with per-

forated duodenal ulcers has almost doubled over the 

last 25 years [1,2]. The majority of deaths from peptic 

ulcer disease are as a result of perforation, specifi cally 

in elderly patients with gastric perforations.

Infection with Helicobacter pylori has been shown to be 

important in the development of peptic ulceration [3]. 

However, its role in the etiology of perforated peptic 

ulcer disease is less clear. A retrospective study by Gisbert 

et al. examined 16 consecutive patients with perforated 

peptic ulcer disease and compared the prevalence of 

H. pylori to 160 patients with uncomplicated peptic 

ulcers. They reported that only 62% of patients with 

perforated peptic ulceration were infected compared to 

86% of patients with uncomplicated disease. However, 

when the patients also taking NSAIDs were excluded, 

the prevalence of infection was almost 90%, suggesting 

that Helicobacter may be an important risk factor for per-

foration in patients not prescribed NSAIDs [4].

The ingestion of nonsteroidal antiinfl ammatory drugs 

is associated with an increased risk of peptic ulcer per-

foration irrespective of Helicobacter infection [3,5]. It 

would appear that peptic ulcer disease and therefore 

perforation is rare in patients who are Helicobacter 

negative and non-NSAID users [3].

In younger patients, smoking is a signifi cant etio-

logical factor, increasing the risk of peptic ulcer per-

foration by tenfold with a signifi cant dose response 

correlation, but there is no additional risk for those 

who have managed to stop smoking [6].

Clinical presentation
History
Peptic ulcer perforation presents in over 90% of 

patients as severe, sudden upper abdominal pain. 

Over one-third of patients will have a prior history 

of peptic ulcer disease and many will have been pre-

scribed various antacid medications. In excess of 40% 

of patients will be using NSAIDs or corticosteroids and 

a high proportion will be smokers [7]. A majority of 

patients will have other signifi cant comorbidity, and 

up to 15% of patients are hospitalized for another 

complaint at the time of perforation [7].

Examination
The patients may exhibit signs of systemic infl amma-

tory response syndrome with tachycardia, pyrexia and 

tachypnea. Upper abdominal peritonism is a reason-

ably consistent fi nding described in 60% of patients 

with loss of liver dullness on percussion suggestive of 

free air [7].

Care must be taken in the elderly patient who may 

present with vague symptoms such as mild abdominal 

pain, nausea, dyspepsia or anorexia. Clinical examina-

tion in the elderly may also be misleading with a signif-

icant proportion not exhibiting abdominal tenderness.

Investigations
Routine blood investigations often demonstrate a 

leukocytosis and elevated infl ammatory markers in a 

case of peptic ulcer perforation.
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duodenal ulcer and simple patch repair was related to 

Helicobacter infection [11]. A further investigation by Ng 

et al. concluded that eradication of Helicobacter, with 

acid suppression and antibiotics, following the simple 

surgical closure of a perforated peptic ulcer reduced the 

recurrence rate to less than 5% [12].

We therefore conclude that simple omental patch 

closure and peritoneal lavage alongside Helicobacter 

eradication reduces ulcer recurrence rates following 

perforation, thus consigning defi nitive ulcer surgery 

to the history books.

Minimally invasive surgery
Since 1990 laparoscopic techniques have been used 

to repair perforated peptic ulcers. However, there is 

still signifi cant debate with regard to the merits of the 

minimally invasive approach. Laparoscopically, the 

perforation may be patched by suturing omentum as 

at open repair or equally well plugged with gelatine 

sponge and fi brin glue [13].

Siu et al. reported that laparoscopic patients had 

shorter operating times, reduced respiratory compli-

cations, shorter postoperative stay, earlier return to 

normal activity, required signifi cantly less parenteral 

analgesia and had lower pain scores in the initial 

postoperative period. There was no difference in 

nasogastric aspirate and time to tolerating oral intake 

between the two approaches and there were more 

reoperations and intra-abdominal collections within 

the laparoscopic group in this study [14].

A meta-analysis of 13 studies comprising 658 

patients reported similar fi ndings, namely a reduction 

in postoperative pain and less analgesic requirements 

but again a signifi cantly higher reoperation rate was 

noted with the laparoscopic approach [15].

A systematic review of the literature published in 

2005 based on 1113 patients represented by 15 studies 

concluded that laparoscopic repair seemed better than 

open repair for low-risk patients, and that for high-risk 

patients with signifi cant comorbidity the open approach 

may be more appropriate [15]. A recently published 

Cochrane review suggested that the laparoscopic 

approach probably reduced septic abdominal complica-

tions. However it was concluded that the laparoscopic 

results were not clinically different from those of open 

surgery [16].

On balance it would seem that minimally inva-

sive surgery for perforated peptic ulcers confers some 

An erect chest radiograph is an appropriate fi rst-

line investigation for the demonstration of free intra-

peritoneal gas but in 50% of cases no free gas can be 

identifi ed [8]. A combination of classical clinical fi ndings 

and free air on an erect chest radiograph will often be 

suffi cient to warrant proceeding straight to laparot-

omy. If diagnostic doubt persists, three other investi-

gative modalities are open to the clinician in order to 

arrive at a diagnosis and a defi nitive treatment plan.

The addition of water-soluble contrast will confi rm 

the presence of an intraperitoneal leak but is unable 

to differentiate between a patient without a perfora-

tion and one in whom the perforation has sealed [9].

Abdominal ultrasound may demonstrate evidence 

of intraperitoneal free fl uid and reduced intestinal 

peristalsis but these fi ndings are not specifi c for gas-

troduodenal perforation.

The advent of multidetector CT may assist the sur-

geon in differentiating between a sealed-off duodenal 

perforation and other causes of an acute abdomen. 

Some authors suggest that multidetector CT is the most 

reliable diagnostic method with which to assess gas-

trointestinal perforation as it allows detection of even 

small amounts of free air in the abdomen and has a 

high sensitivity in the detection of free fl uid [10].

Management
Following patient resuscitation and optimization with 

nasogastric aspiration, pharmacological acid suppres-

sion and broad-spectrum antibiotics, the mainstay of 

treatment remains surgical intervention. In the next 

section we shall consider conventional surgical treat-

ment, examine the role of minimally invasive surgery 

and discuss the nonoperative approach.

Conventional surgical treatment
Historically, perforated peptic ulcers were surgically 

managed by closing the perforation and surgically 

reducing acid secretion. In the 1940s the approach 

would have been to perform a truncal vagotomy and a 

drainage procedure to overcome delayed gastric emp-

tying. By the 1960s the process was refi ned to a highly 

selective vagotomy which eliminated the requirement 

for a drainage procedure and hence reduced the postop-

erative morbidity. The long-term ulcer recurrence rates 

following these operations were in the region of 5–15%.

In 1999 an article by Chu et al. reported that recur-

rent ulcer disease in patients with a history of perforated 
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short-term benefi ts for the patient. However, this is 

traded against an increase in reoperation rates and 

no earlier return of gut function. Further studies are 

required to identify subgroups of patients, probably 

those of low risk, who may gain most from the mini-

mally invasive approach.

Nonoperative approach
A randomized trial of nonoperative treatment for pep-

tic ulcer perforation compared to standard surgical 

intervention has been published. A total of 83 patients 

were entered in the study; 40 patients were randomly 

assigned to conservative treatment consisting of intrave-

nous fl uid resuscitation, nasogastric suction, antibiotics 

and acid suppression. After 12 hours almost 30% did 

not improve and proceeded to emergency surgery. The 

overall morbidity and mortality between the two groups 

was similar but the hospital stay was 35% longer for 

those treated conservatively. There was a higher inci-

dence of sepsis and intraabdominal abscess for the non-

operative approach and those patients over 70 years old 

were less likely to respond to conservative measures. 

Although conservative treatment is possible it may not 

optimal for patients with perforated peptic ulceration 

but should be reserved for those with a sealed perfora-

tion who are too frail for surgical intervention.

Special circumstances
Perforated gastric cancer
It has been estimated that less than 1% of gastric can-

cer cases will perforate and it has been reported that 

around 10–15% of all gastric perforations are caused 

by gastric carcinoma.

Patients will present with symptoms and signs sim-

ilar to that of peptic ulcer perforation but may have 

additional symptoms such as anorexia, lethargy and 

weight loss. During emergency laparotomy it is often 

very diffi cult to identify the etiology of the perforation 

due to the surrounding edema and infl ammation. It is 

therefore prudent to obtain tissue from the edges of 

the perforation for histopathological examination.

Management of perforated gastric malignancy 

involves two often incompatible aims: dealing with 

the peritonitis and performing an oncologically sound 

procedure. Roviello et al. identifi ed factors which 

can help decide the most appropriate management 

option. Decisions should be made based on the gen-

eral condition of the patient and the curability of the 

 malignancy. If the patient’s general condition is accept-

able and the tumor is resectable then a radical total or 

subtotal gastrectomy should be performed. When the 

tumor is at an advanced stage and cure is unlikely but 

the patient is in a reasonable condition then a palliative 

gastrectomy is recommended. A simple patch repair as 

used for perforated peptic ulcers is reserved for patients 

who are too frail for surgical resection [17].

Most of these patients present with advanced dis-

ease and therefore the outlook is bleak. A number of 

patients do have an early-stage tumor, when a cura-

tive operation can be performed. Survival rates after 

gastric perforation are similar to the rates observed 

for elective patients [18].

Colonic perforation

Introduction
Perforation of the colon is associated with signifi cant 

morbidity and high mortality. This is partly due to 

the systemic insult of fecal peritonitis and in part the 

group of patients involved, who are often elderly with 

signifi cant comorbidity. Prompt, appropriate interven-

tion is vital in improving survival and reducing long-

term morbidity for this group.

Diverticular disease remains the single commonest 

cause for large bowel perforation, accounting for 40–

60% of cases with a reported increase in the prevalence 

of perforated sigmoid diverticulitis from 2.4 per 100 000 

in 1986 to 3.8 per 100 000 in 2000 [19]. Perforation of 

colonic carcinoma accounts for around 10–20% [20], 

and perforation due to ischemia approximately 10%. 

The remaining miscellaneous group comprise iatro-

genic, trauma, foreign body and stercol perforation (see 

Table 19.1).

Table 19.1 Etiology of colonic perforation. From ref. 20.

Etiology Number (%)

Diverticulitis 133 (63%)

Carcinoma  30 (14%)

Ischemia  20 (9.4%)

Iatrogenic  13 (6.1%)

Other  16 (7.5%)

Total 212
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Perforation occurs in diverticular disease when a 

fecolith obstructs the neck of the diverticulum.

Perforation of the colon results in the escape of 

enteric organisms into the peritoneal cavity. The resulting 

peritonitis is always polymicrobial, containing a mix-

ture of aerobic and anaerobic bacteria with a pre-

dominance of gram-negative organisms. Common 

pathogens include E. coli, Enterobacter, Klebsiella and 

anaerobic species including Bacteroides, Clostridium and 

anaerobic Streptococcus.

The release of bacteria into the normally ster-

ile environment of the peritoneal cavity initiates 

the host defense to eliminate or indeed contain the 

infecting agent by compartmentalization. A reduction 

in fi brinolytic activity produces fi brinous exudates 

into which large numbers of bacteria are sequestered, 

limiting the spread of peritoneal contamination. The 

residual effect of this process is the formation of an 

abscess cavity which matures to protect the bacteria 

from the host’s defense mechanisms. If a contained 

abscess cavity does not develop then generalized 

peritonitis will be the outcome, precipitating a more 

aggressive immune response. Activation of the sys-

temic infl ammatory cascade with the production of 

proinfl ammatory cytokines leads to systemic infl am-

matory response syndrome (SIRS) and, if unchecked, 

ultimately o multiple organ failure (MOF).

Diagnosis 
The presentation of patients with colonic perfora-

tion varies from localized left lower quadrant pain to 

extreme circulatory collapse. Exactly where along this 

spectrum the patient presents is dependent on the 

degree of contamination, the site and etiogy of the 

perforation alongside the patient’s comorbidity and 

duration of the symptoms.

History
A precise clinical history is important when consider-

ing the diagnosis of colonic perforation. Abdominal 

pain is evident in around 70% of patients diagnosed 

with colonic perforation with the time of onset, dura-

tion and localization of the pain all important [21]. A 

past history of left-sided abdominal pain over many 

years suggests possible diverticular disease, whereas 

a history of weight loss, altered bowel habit and 

rectal bleeding may indicate a colonic carcinoma. 

Identifying immunocompromised patients, those with 

diabetes, peripheral vascular disease or colitis may 

facilitate the decision-making process with regard to 

management and prognosis.

Examination
Physical examination will reveal signs of systemic 

sepsis with tachycardia, hypotension, tachypnea and 

fever [21]. Abdominal palpation may elicit localized 

tenderness corresponding to the site of perforation. 

An immobile patient with a board-like abdomen, gen-

eralized tenderness on percussion and absent bowel 

sounds is suggestive of more widespread peritonitis.

Investigations
Routine laboratory tests often show evidence of leu-

kocytosis and elevated infl ammatory markers such as 

C-reactive protein. Evidence of renal dysfunction on 

the serum biochemistry would have a bearing on the 

operative management and indicate the possible need 

for renal support following any surgical intervention. 

In severe sepsis, hemostatic function may be deranged 

as evidenced by an abnormal clotting screen. A signif-

icant coagulopathy may therefore require correction 

before or during any surgical procedure.

Plain radiography demonstrates free air in only one-

third of cases of colonic perforation and should not be 

relied upon for reassurance [22]. Contrast enemas are 

of limited value because the disease process is predomi-

nantly extraluminal. Computed tomography is safer 

and a more cost-effective alternative [23]. In suspected 

colonic perforation, multidetector computed tomogra-

phy (MD-CT) with oral and intravenous contrast will 

identify free air in up to 100% of cases. Other MD-

CT fi ndings include the presence of an infl ammatory 

phlegmon, pericolic infl ammatory stranding, extralumi-

nal fl uid collection and bowel wall thickening around 

the perforation site [22]. A report by Lohrmann et al. 

demonstrated that CT identifi ed the perforation site in 

86% of patients with perforated sigmoid diverticulitis 

[24]. Multidectector CT has the added advantage that it 

may help differentiate between a neoplastic or divertic-

ular perforation and possibly identify liver metastases. 

Reports suggest that the presence of enlarged pericolic 

lymph nodes, with a short (�10 cm) length of colonic 

wall thickening and a luminal mass, were fi ndings 

more suggestive of carcinoma [25].
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Classifi cation
A classifi cation proposed by Hinchey in 1978 offers a 

means to assess the infl ammation and contamination 

following a diverticular perforation (Table 19.2) [26]. 

Although designed with diverticular disease in mind, 

the categories would also apply to nondiverticu-

lar perforations. Although the Hinchey classifi cation 

describes the degree of contamination, it does not con-

sider other factors which are important for prognostic 

evaluation.

The Mannheim peritonitis index (MPI) (Table 19.3) 

provides a reliable method of classifi cation and risk 

assessment for patients with peritonitis of all causes 

and has been shown to be as effi cient as APACHE 

II in predicting the risk of death [27]. The reliabil-

ity of the MPI was assessed in a multicenter study 

of over 2003 patients in an effort to select high-risk 

patients for more aggressive intervention. The mor-

tality rate for patients with an MPI score of �21 was 

2.3%, 21–29 was 22.5% and MPI �29 was 59.1%; 

overall the index had an accuracy of 83% in predict-

ing death [28].

Management
General measures
The initial management of a patient with a colonic 

perforation involves fl uid resuscitation, intravenous 

antibiotics to cover aerobic and anaerobic organisms, 

a urinary catheter for monitoring output and, based 

on the clinical fi ndings, a defi nitive treatment plan.

Conservative
If the patient is hemodynamically stable and the 

abdominal signs are localized, a medical approach may 

be indicated with a CT assessment as described above 

[29]. With this scenario antibiotics are continued and 

any small localized abscess (�5 cm) should resolve, 

whereas a larger abscess should be drained percutane-

ously under radiological guidance [30]. This approach 

should be coupled with regular clinical assessment to 

identify any deterioration in the patient’s condition. 

Failure of medical management in association with 

percutaneous drainage warrants surgical intervention.

Surgical
A laparotomy is indicated without the need for a CT 

in the patient with signs of severe sepsis and gener-

alized peritonitis. If the patient is relatively stable a 

CT may be useful to identify the exact site of perfo-

ration and the degree of intraabdominal contamina-

tion [24].

Having decided to operate, the next surgical dilemma 

is the selection of the most appropriate procedure. 

Essentially three options exist, namely a three-stage, 

two-stage or one-stage procedure; we shall consider 

the relative merits of each in turn.

Three-stage procedure
If, at laparotomy, the colonic perforation had pre-

cipitated purulent or fecal peritonitis, then tradition-

ally this was managed in three stages. The fi rst stage 

involved draining but not resecting the segment of 

perforated colon and diverting the fecal stream with a 

transverse loop colostomy. After a period of time the 

diseased segment of colon was excised and an anasto-

mosis fashioned. Closure of the defunctioning colos-

tomy with restoration of bowel continuity completed 

the fi nal stage.

A review of the literature in 1984 by Krukowski 

identifi ed a signifi cant disadvantage in morbidity and 

a mortality rate approaching 25% when the diseased 

Table 19.2 Hinchey classifi cation of peritoneal contamination 

in perforated diverticular disease. From ref. 26.

Stage I Pericolic or mesenteric abscess

Stage II Walled-off pelvic abscess

Stage III Generalized purulent peritonitis

Stage IV Generalized fecal peritonitis

Table 19.3 Mannheim peritonitis index. From ref. 27.

Risk factor Score

Age �50  5

Female  5

Organ failure  7

Malignancy  4

Peritonitis �24 h preop  4

Origin of sepsis not colonic  4

Diffuse generalized peritonitis  6

Clear exudate  0

Purulent exudate  6

Fecal exudate 12
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colon was retained [29]. Based on these fi ndings a 

three-stage approach is best avoided.

Two-stage procedure
In the late 1970s, a number of units advocated the two-

stage procedure which involved primary resection of 

the diseased segment, the formation of an end colos-

tomy and oversewing of the rectal stump (Hartmann 

procedure) [31,32]. This was followed by reversal 

of the stoma, by anastomosis to the rectal stump when 

the intraabdominal sepsis had settled. The adoption of 

this two-stage approach more than halved the opera-

tive mortality [29].

The problem with the two-stage procedure is the 

colostomy reversal which can be a diffi cult and com-

plex procedure. Often many patients tolerate and 

manage their colostomy well and up to 50% are satis-

fi ed not to pursue reversal [33]. Several authors have 

shown a high incidence of postreversal morbidity and 

therefore advocate the one-stage approach [34,35].

One-stage procedure
Primary resection and anastomosis has therefore found 

favor in an effort to reduce the morbidity associated 

with reversal of a Hartmann procedure. The proce-

dure involves resection of the affected segment of 

colon followed by a primary colonic anastomosis. This 

approach has been mainly reserved for those patients 

without fecal peritonitis but a recent prospective non-

randomized study demonstrated no difference in mor-

tality between a one-stage and two-stage procedure; for 

patients with Hinchey stage III/IV diverticulitis [33].

Suspected colonic perforation

Generalized peritonitis

Unstable

Hinchey IV Hinchey III

Antibiotics

?Resolved

Yes

No

Abscess � 5 cm

Organ failure Good physiological stauts

Emergency
primary resection and anastomosis

�/� diversion, �/� lavage

Abscess � 5 cm

Antibiotics and
percutaneous

drainage

Laparotomy
Provisional

hinchey III/IV
Provisional
hinchey I/II

Elective
primary resection and anastomosis

Emergency
Hartmann’s procedure

Stable CT

Localized peritonitis

Figure 19.1 Algorithm for management of a colonic perforation.
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Concerns remain about fashioning an anastomosis 

on an unprepared bowel in the presence of perito-

neal contamination with edema in the colonic wall. 

Maneuvers such as on-table colonic lavage and for-

mation of a defunctioning loop ileostomy have been 

utilized to reduce the likelihood and effects of an 

anastomotic leak. The evidence is weak, however, 

and some authors suggest that lavage and diversion 

may not be mandatory [36,37].

A systemic review by Constantinides et al. has 

recently been published. They performed a meta-

analysis of 15 studies, only 2 of which were prospective 

and none was randomized. They demonstrated similar 

mortality rates for both one and two-stage procedures 

(14.1% vs 14.4%) for a colonic perforation with puru-

lent or fecal peritonitis (Hinchey stage II). If the peri-

tonitis was classifi ed as Hinchey I/II then there was a 

signifi cant improvement in mortality and morbidity for 

patients undergoing a one-stage procedure. However, 

the authors highlighted a signifi cant selection bias in 

all of the papers examined as patients with signifi cant 

peritoneal contamination and poor physiological status 

were often subjected to a Hartmann procedure.

It is therefore diffi cult to draw strong conclusions 

until a randomized controlled trial is performed com-

paring one- and two-stage procedures, in patient 

groups matched for age, sex, degree of contamination 

and physiological status.

Management algorithm
Based on the data available, a management algorithm 

has been constructed suggesting a management plan 

for the patient presenting with a suspected perfora-

tion of the colon (Fig. 19.1).

References

 1. Jibril JA, Redpath A, Macintyre IM. Changing pat-

tern of admission and operation for duodenal ulcer in 

Scotland. Br J Surg 1994; 81(1):87–9.

 2. Higham J, Kang JY, Majeed A. Recent trends in admis-

sions and mortality due to peptic ulcer in England: 

increasing frequency of haemorrhage among older 

subjects. Gut 2002; 50(4):460–4.

 3. Huang JQ, Sridhar S, Hunt RH. Role of Helicobacter 

pylori infection and non-steroidal anti-infl ammatory 

drugs in peptic-ulcer disease: a meta-analysis. Lancet 

2002; 359(9300):14–22.

 4. Gisbert JP, Legido J, Garcia-Sanz I, Pajares JM. 

Helicobacter pylori and perforated peptic ulcer: prevalence 

of the infection and role of non-steroidal anti-infl am-

matory drugs. Dig Liver Dis 2004; 36(2):116–20.

 5. Armstrong CP, Blower AL. Non-steroidal anti-infl am-

matory drugs and life threatening complications of 

peptic ulceration. Gut 1987; 28(5):527–32.

 6. Svanes C, Soreide JA, Skarstein A, Fevang BT, Bakke 

P, Vollset SE, et al. Smoking and ulcer perforation. Gut 

1997; 41(2):177–80.

 7. Gunshefski L, Flancbaum L, Brolin RE, Frankel A. 

Changing patterns in perforated peptic ulcer disease. 

Am Surg 1990; 56(4):270–4.

 8. Miller RE, Nelson SW. The roentgenologic demonstra-

tion of tiny amounts of free intraperitoneal gas: exper-

imental and clinical studies. Am J Roentgenol Radium 

Ther Nucl Med 1971; 112(3):574–85.

 9. Wellwood JM, Wilson AN, Hopkinson BR. Gastrografi n 

as an aid to the diagnosis of perforated peptic ulcer. Br 

J Surg 1971; 58(4):245–9.

10. Pinto A, Scaglione M, Giovine S, Romano S, Lassandro 

F, Grassi R, et al. Comparison between the site of 

multislice CT signs of gastrointestinal perforation 

and the site of perforation detected at surgery in 

forty perforated patients. Radiol Med (Torino) 2004; 

108(3):208–17.

11. Chu KM, Kwok KF, Law SY, Tuen HH, Tung PH, 

Branicki FJ, et al. Helicobacter pylori status and endoscopy 

follow-up of patients having a history of perforated duo-

denal ulcer. Gastrointest Endosc 1999; 50(1):58–62.

12. Ng EK, Lam YH, Sung JJ, Yung MY, To KF, Chan AC, 

et al. Eradication of Helicobacter pylori prevents recur-

rence of ulcer after simple closure of duodenal ulcer 

perforation: randomized controlled trial. Ann Surg 

2000; 231(2):153–8.

13. Lau WY, Leung KL, Kwong KH, Davey IC, Robertson 

C, Dawson JJ, et al. A randomized study comparing 

laparoscopic versus open repair of perforated peptic 

ulcer using suture or sutureless technique. Ann Surg 

1996; 224(2):131–8.

14. Siu WT, Leong HT, Law BK, Chau CH, Li AC, Fung 

KH, et al. Laparoscopic repair for perforated peptic 

ulcer: a randomized controlled trial. Ann Surg 2002; 

235(3):313–19.

15. Lunevicius R, Morkevicius M. Systematic review com-

paring laparoscopic and open repair for perforated 

peptic ulcer. Br J Surg 2005; 92(10):1195–207.

16. Sanabria AE, Morales CH, Villegas MI. Laparoscopic 

repair for perforated peptic ulcer disease. Cochrane 

Database Syst Rev 2005; (4):CD004778.

17. Roviello F, Rossi S, Marrelli D, De Manzoni G, 

Pedrazzani C, Morgagni P, et al. Perforated gastric 



SECTION 3 Specifi c Conditions

110

 carcinoma: a report of 10 cases and review of the lit-

erature. World J Surg Oncol 2006; 4:19.

18. Cuschieri A, Weeden S, Fielding J, Bancewicz J, 

Craven J, Joypaul V, et al. Patient survival after d1 and 

d2 resections for gastric cancer: long-term results of the 

MRC randomized surgical trial. Surgical Co- operative 

Group. Br J Cancer 1999; 79(9–10):1522–30.

19. Makela J, Kiviniemi H, Laitinen S. Prevalence of per-

forated sigmoid diverticulitis is increasing. Dis Colon 

Rectum 2002; 45(7):955–61.

20. Biondo S, Pares D, Marti Rague J, De Oca J, Toral D, 

Borobia FG, et al. Emergency operations for nondiver-

ticular perforation of the left colon. Am J Surg 2002; 

183(3):256–60.

21. Gedebou TM, Wong RA, Rappaport WD, Jaffe P, 

Kahsai D, Hunter GC. Clinical presentation and man-

agement of iatrogenic colon perforations. Am J Surg 

1996; 172(5):454–7; discussion 7–8.

22. Miki T, Ogata S, Uto M, Nakazono T, Urata M, Ishibe R, 

et al. Multidetector-row CT fi ndings of colonic perfo-

ration: direct visualization of ruptured colonic wall. 

Abdom Imaging 2004; 29(6):658–62.

23. Janes SE, Meagher A, Frizelle FA. Management of 

diverticulitis. BMJ 2006; 332(7536):271–5.

24. Lohrmann C, Ghanem N, Pache G, Makowiec F, Kotter 

E, Langer M. CT in acute perforated sigmoid diverticu-

litis. Eur J Radiol 2005; 56(1):78–83.

25. Chintapalli KN, Chopra S, Ghiatas AA, Esola CC, Fields 

SF, Dodd GD, 3rd. Diverticulitis versus colon cancer: 

differentiation with helical CT fi ndings. Radiology 

1999; 210(2):429–35.

26. Hinchey EJ, Schaal PG, Richards GK. Treatment of 

perforated diverticular disease of the colon. Adv Surg 

1978; 12:85–109.

27. Linder MM, Wacha H, Feldmann U, Wesch G, 

Streifensand RA, Gundlach E. [The Mannheim perito-

nitis index: an instrument for the intraoperative prog-

nosis of peritonitis]. Chirurg 1987; 58(2):84–92.

28. Billing A, Frohlich D, Schildberg FW. Prediction of out-

come using the Mannheim peritonitis index in 2003 

patients. Peritonitis Study Group. Br J Surg 1994; 

81(2):209–13.

29. Krukowski ZH, Matheson NA. Emergency surgery 

for diverticular disease complicated by general-

ized and faecal peritonitis: a review. Br J Surg 1984; 

71(12):921–7.

30. Stabile BE, Puccio E, van Sonnenberg E, Neff CC. 

Preoperative percutaneous drainage of diverticular 

abscesses. Am J Surg 1990; 159(1):99–104; discussion.

31. Eng K, Ranson JH, Localio SA. Resection of the per-

forated segment: a signifi cant advance in treatment 

of diverticulitis with free perforation or abscess. Am J 

Surg 1977; 133(1):67–72.

32. Rugtiv GM. Diverticulitis: selective surgical manage-

ment. Am J Surg 1975; 130(2):219–25.

33. Keck JO, Collopy BT, Ryan PJ, Fink R, Mackay JR, 

Woods RJ. Reversal of Hartmann’s procedure: effect 

of timing and technique on ease and safety. Dis Colon 

Rectum 1994; 37(3):243–8.

34. Bell C, Asolati M, Hamilton E, Fleming J, Nwariaku F, 

Sarosi G, et al. A comparison of complications associ-

ated with colostomy reversal versus ileostomy reversal. 

Am J Surg 2005; 190(5):717–20.

35. Aydin HN, Remzi FH, Tekkis PP, Fazio VW. 

Hartmann’s reversal is associated with high postoper-

ative adverse events. Dis Colon Rectum 2005; 48(11): 

2117–26.

36. Patriti A, Contine A, Carbone E, Gulla N, Donini A. 

One-stage resection without colonic lavage in emer-

gency surgery of the left colon. Colorectal Dis 2005; 

7(4):332–8.

37. Ambrosetti P, Michel JM, Megevand JM, Morel P. [Left 

colectomy with immediate anastomosis in emergency 

surgery]. Ann Chir 1999; 53(10):1023–8.



111

Introduction

Intestinal obstruction is defi ned as the impedance or 

restriction to the normal passage of intestinal con-

tents through the gastrointestinal tract. It is a common 

surgical emergency and is broadly classifi ed into two 

categories – dynamic (mechanical) and adynamic (par-

alytic ileus). Dynamic obstruction occurs when intesti-

nal peristalsis is actively working against a mechanical 

blockage. Adynamic obstruction is where there is a loss 

of normal peristalsis, without a mechanical blockage 

present.

Further subdivision and clinical presentation is 

based on:

• level of obstruction -high small bowel, low small 

bowel, large bowel;

• speed of onset – acute or chronic;

• etiology: mural, extrinsic, intraluminal;

• nature/pathophysiology – simple mechanical, stran-

gulated, closed loop, volvulus, intussusception.

Clinical presentation varies depending on the site, 

speed of onset and etiology of the obstruction but 

broadly, the classical symptoms are: colicky abdominal 

pain, abdominal distension, constipation, and vomiting.

Etiology

Dynamic (mechanical) obstruction
Causes of dynamic or mechanical obstruction can be 

divided into three subgroups: extrinsic, mural (intrin-

sic), and intraluminal.

Extrinsic
The most common cause of intestinal obstruction is 

extrinsic compression from adhesions. The incidence 

of adhesions causing obstruction is decreasing due to 

the use of powder-free gloves and improved operative 

tissue handling. Hernias also cause extrinsic obstruc-

tion by constricting the lumen of the intestine at the 

neck of the hernia sac. Inguinal hernias (due to the 

fact that they are the most common type of hernia) 

are responsible for most cases of obstruction due to a 

hernia. However, a greater percentage of femoral her-

nias present with obstruction, due to the tight neck at 

the entry to the femoral canal.

A volvulus is when a portion of the intestine twists 

around itself resulting in a closed-loop obstruction. A 

closed-loop obstruction refers to an obstruction where 

the intestine is obstructed at two points, i.e. there is 

no point of decompression. Volvulus can affect any 

part of the intestines, including a gastric volvulus, 

sigmoid volvulus, cecal volvulus or small bowel vol-

vulus. The kink or twist that obstructs the lumen can 

also involve the blood supply resulting in ischemia, 

necrosis and perforation if untreated.

Mural or intrinsic
Lesions intrinsic to the bowel wall form strictures 

which obstruct the passage of intestinal contents. 

Malignant strictures are the most common cause of 

intrinsic lesions in adults but benign strictures from 

infl ammatory bowel disease (most commonly Crohn’s 

disease), diverticular disease and iatrogenic stric-

tures following radiation or surgery are also found. 

In infants, congenital atresia or stenosis are the most 

common intrinsic cause of obstruction.

Intraluminal
Ingested foreign bodies can cause obstruction in par-

ticular in children and people with learning diffi culties. 
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there is overgrowth of both aerobic and anaerobic 

organisms, which results in increased gas production. 

Absorption of fl uids and electrolytes by the intestine 

is inhibited, while production continues unabated. 

Intestine, proximal to the level of obstruction, there-

fore becomes dilated as a result of accumulation of 

fl uid and gas. In distal obstruction therefore (colonic 

or distal small bowel), distension can be marked. In 

contrast, high small bowel, large bowel obstruction 

with a competent ileocecal valve, or any closed-loop 

obstruction, can present with minimal distension.

Absolute constipation is failure to pass either fl atus 

or feces and is an early sign of large bowel obstruc-

tion. Patients with small bowel obstruction may still 

pass fl atus or feces due to residual colonic matter and 

therefore the absence of constipation does not exclude 

intestinal obstruction. If the obstruction is partial the 

obstruction may be associated with diarrhea rather 

than constipation, for example fecal impaction, Richter 

hernia, gallstone ileus and colonic cancer.

Vomiting is an early feature of high small bowel 

obstruction and may result in relief from the associated 

pain. In general, the more distal the level of obstruction 

the later is the onset of vomiting as a feature. In some 

cases with distal colonic obstruction vomiting may even 

be absent. The longer the history of the obstruction the 

more feculent is the nature of the vomitus.

In taking the medical history of a patient with sus-

pected intestinal obstruction, direct questioning con-

cerning previous abdominal surgery and any lumps 

or hernias in the groin is essential. Care should also be 

exercised to inquire of respiratory symptoms, recent sur-

gery, trauma and medications. It is important to inquire 

about any change in the nature of the pain as a shift 

from colicky pain to a more constant pain may indicate 

strangulation and ischemia with impending perforation.

Examination

In the early stages of intestinal obstruction the patient 

may look well and vital signs appear normal. Often 

by the time the patient presents for help, the intes-

tinal obstruction however is advanced and he or 

she is severely ill. Persistent vomiting and diminished 

luminal absorption of fl uid and electrolytes can lead 

to potentially fatal imbalances. Patients may exhibit 

signs of dehydration, with reduced skin turgor, dry 

Fecal impaction can cause obstruction and in rare cases 

perforation from a stercoral ulcer. Gallstone ileus results 

when a large gallstone erodes through the gallbladder 

into the intestine via a fi stula and then obstructs the 

lumen, typically at the ileocecal valve.

Adynamic obstruction (paralytic ileus)
Lack of transmission of normal peristalsis via the mye-

nteric plexus causes an adynamic obstruction or par-

alytic ileus. Failure of contraction leads to stasis, and 

subsequent accumulation of gas and fl uid. It is most 

commonly seen as a result of abdominal surgery and 

usually lasts no longer than 48–72 hours. Prolonged 

postoperative ileus should give rise to suspicion of 

another cause of ileus such as intra-abdominal sepsis, 

hemorrhage or metabolic upset. Other causes include 

pneumonia, retroperitoneal trauma or hemorrhage, 

drugs such as tricyclic antidepressants, mesenteric 

ischemia, and acute pancreatitis.

History

The level of the obstruction is important in determin-

ing the symptoms with which the patient will present. 

High small bowel obstruction tends to be of sudden 

onset while low small bowel obstruction has a more 

gradual onset. Large bowel obstruction usually has an 

insidious onset. The classical symptoms of mechanical 

obstruction are abdominal pain, vomiting, distension 

and constipation. In contrast, adynamic obstruction is 

usually painless.

The pain of obstruction is experienced as a colicky vis-

ceral pain. Patients tend to be restless with the pain and 

unable to fi nd a position of relief. Pain which is relieved 

by lying still must raise the possibility of obstruction 

complicated with peritonitis. The area where the pain 

is felt is dependent on the embryological section of 

the intestine that is affected. Embryological mid-gut 

obstruction (second part of the duodenum to two-thirds 

along the transverse colon) presents with periumbilical 

discomfort, whereas hindgut obstruction (two-thirds 

transverse colon to anus) is felt as lower abdominal 

colic. Very high small bowel obstruction may be associ-

ated with a more continuous epigastric pain, relieved by 

vomiting.

The degree of abdominal distension described is also 

dependent on the level of obstruction. In all patients, 
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mucous membranes, tachycardia and hypotension. If 

the temperature is raised, complications such as intes-

tinal ischemia or perforation should be considered. 

Alternatively the temperature could be raised because 

the obstructing pathology involves infl ammation, for 

example acute diverticulitis, pericolic abscess or infl am-

matory bowel disease.

Abdominal inspection focuses on the presence of 

scars from previous surgery, indicating a possible eti-

ology from adhesions, and the presence of abdominal 

wall or groin hernias. Together they are the two com-

monest causes of obstruction. Abdominal distension 

is usual and the more distal the obstruction the more 

obvious it is. In some thin patients it may be possible 

to see visible peristalsis. Patients with gastric outlet 

obstruction may have an audible succussion splash.

Mild tenderness is commonly present. Marked ten-

derness indicates the progression to a complication such 

as ischemia or perforation. Palpation may reveal a mass 

such as in acute diverticulitis or an obstructing cancer. 

The need to carefully examine the hernial orifi ces can-

not be overstated. Redness of the overlying skin or ten-

derness of the hernia may indicate strangulation.

On auscultation, the presence of high-pitched, tin-

kling, hyperactive bowel sounds indicate dynamic 

obstruction, whereas absent bowel sounds are indica-

tive of adynamic obstruction.

Rectal examination is usually normal but may dem-

onstrate an obstructing rectal cancer, fecal impaction 

or a ballooned, empty rectum in adynamic obstruction.

Investigations

In the early phase all laboratory investigations may be 

normal. A raised white blood cell count or C-reactive 

protein (CRP) may indicate an infl ammatory cause for 

the obstruction or the development of complications 

such as ischemia or perforation. Dehydration is com-

mon in small bowel obstruction and pre-renal failure 

may be seen with a raised serum urea and creatinine. 

High small bowel obstruction with profuse vomiting 

may be associated with hypochloremic, hypokalemic 

alkalosis. A marked acidosis or raised serum amylase 

may indicate intestinal ischemia as a complication 

though these are not universally reliable.

Plain, supine abdominal radiography is the ini-

tial imaging modality of choice. This can be used to 

 demonstrate the presence of obstruction and reveal 

the distinctive features of large and small bowel dilata-

tion. Small bowel loops tend to be central in position 

and have striations that pass across the full width of the 

bowel. The large bowel, in contrast, tends to be periph-

erally located and its haustra (caused by the taenia coli) 

do not cover the whole width of the bowel. With a sig-

moid volvulus, there is grossly dilated bowel which is 

seen to arise from the pelvis and extend into the upper 

abdomen. An erect chest radiograph, looking for subdia-

phragmatic gas, is useful to help exclude perforation. An 

erect abdominal radiograph may demonstrate the pres-

ence of fl uid levels, though these may also be caused 

by other nonobstructing conditions such as pancreatitis 

and abscess. In obstruction due to gallstone ileus, air in 

the biliary tree may be seen on abdominal radiography. 

Plain abdominal radiographs may not allow differentia-

tion between mechanical and paralytic ileus.

If on clinical and radiological grounds the obstruction 

appears to be colonic, a water-soluble enema can be 

given to confi rm and demonstrate the level of obstruc-

tion. Similarly if a subacute small bowel obstruction is 

suspected, a contrast follow-through can demonstrate, 

or exclude, the presence of a mechanical obstruction.

Increasingly CT scanning is being used early in cases 

of obstruction. The presence and level of obstructing 

lesions can be identifi ed and in addition a scan can 

provide cancer staging information that may infl uence 

treatment. Rare causes of obstruction such as obtura-

tor hernias are also well defi ned on CT. The CT scan 

is particularly useful in defi ning other causes of the 

acute abdomen, the nature of infl ammatory causes of 

obstruction, and assessing the likelihood of associated 

complications.

Management

The primary aim of initial management is aggressive 

resuscitation. Patients should be treated with oxygen, 

intravenous fl uids, nasogastric tube insertion and a uri-

nary catheter. Usually, successful resuscitation improves 

the patient’s symptoms and signs and one should be 

careful not to be falsely reassured that surgery is not 

required. While surgery is often required early in the 

management of the mechanical obstruction there are 

some exceptions when it may be wiser to observe the 

patient expectantly. These include: multiple previous 
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operations for obstruction, postoperative obstruction, 

abdominal carcinomatosis, previous abdominal or pelvic 

radiation treatment, and infl ammatory bowel disease. 

The timing of any surgical intervention is dependent on 

the level of the obstruction, the assessment of whether 

the obstruction is simple or involves strangulated intes-

tine, the degree or severity of electrolyte imbalance 

and the likelihood of the patient’s condition and organ 

function being improved by delaying surgery.

High small bowel obstruction is rarely complicated 

by strangulation and the priority of management is cor-

rection of the fl uid and electrolyte imbalances that are 

frequently severe due to the profuse vomiting. Often it 

is possible to defer surgery and investigate fi rst using a 

combination of CT scanning, endoscopy and small bowel 

contrast radiology. Mid to lower small bowel obstruc-

tion is at a higher risk of strangulation or ischemia and 

surgery is more often required soon after the period of 

initial resuscitation. In the absence of any features of 

strangulation it is safe to defer surgery, investigate with 

CT scanning and occasionally a water-soluble oral con-

trast examination may prove therapeutic. Surgery for 

uncomplicated large bowel obstruction can usually be 

deferred until after investigations, to determine the 

underlying cause, can be performed. These investi-

gations include a contrast enema, fl exible sigmoidos-

copy and CT scanning. Caution should be exercised 

when a closed-loop obstruction is suspected and right 

iliac fossa tenderness associated with colonic obstruc-

tion should prompt surgical intervention.

In a strangulated obstruction the viability of the 

bowel is threatened due to inadequate perfusion. 

Initially venous return is compromised, resulting in 

congestion and edema of the affected segment of 

bowel. As venous pressure is lower than arterial pres-

sure, initially arterial supply is unaffected. However 

as the congestion and edema progresses, the pressure 

becomes greater than the arterial pressure, resulting 

in infarction. As the viability of the bowel mucosa is 

affected, there is a great loss of electrolytes and fl uid, 

and spread of bacteria into the bloodstream with asso-

ciated toxins, resulting in sepsis. Strangulation occurs 

most commonly secondary to hernias but is also found 

secondary to adhesive bands, internal hernias or vol-

vulus. Differentiation between simple and strangulated 

hernias is clinically diffi cult. However, the absence of 

pyrexia, tachycardia, abdominal or hernia tenderness 

and leukocytosis make strangulation less likely.

Specifi c management is dependent on the etiology 

of the obstruction and the likelihood of strangulation. 

Adhesive obstruction is often treated successfully using 

the above conservative measures. A recent Cochrane 

review of small bowel adhesive obstruction states that 

passage of oral contrast to the cecum is a sensitive indi-

cator that the obstruction will resolve spontaneously [1]. 

The limit of duration of observation is however contro-

versial but should not be longer than 5 days [2,3].

Obstruction due to other mechanical causes should 

be treated surgically following appropriate preoperative 

resuscitation, and is tailored to the cause. For exam-

ple, an obstruction due to an inguinal hernia requires 

reduction of the hernia, resection of non viable intestine 

and hernia repair. Conventionally it is thought wise 

not to perform a mesh repair in the presence of infec-

tion but there is no evidence that this is necessarily the 

case [4]. Obstruction due to a femoral hernia should be 

repaired via the McKevedy approach, if ischemia is sus-

pected, to allow a resection to be performed if required.

An exploratory laparotomy is required for cases due 

to conditions other than a hernia. Adequate expo-

sure is by an incision appropriate for the suspected 

pathology. A previous incision is used if present and 

it is safest to enter the abdomen via an extension of 

the old wound where adhesions are least likely. The 

main considerations during the laparotomy are to 

determine the site and nature of the obstruction as 

well as the viability of the gut. Start at the cecum, 

if it is distended then colonic obstruction is the cause. If 

the cecum is collapsed then follow small bowel proxi-

mally to fi nd cause. When colonic obstruction is sus-

pected, begin the search for the obstruction distally 

and work upwards taking care not to miss a small 

annular cancer. Decompression of small bowel loops 

by milking contents back to stomach and aspiration 

via nasogastric tube is preferable to insertion of a 

Savage decompressor. Decompression of a massively 

distended colon can usually be accomplished using a 

large-bore needle connected to suction and inserted 

through one of the taenia coli. Particularly when the 

obstruction is due to adhesions, infl ammatory bowel 

disease or diffuse cancer, it is important to examine 

the entire length of the small bowel as more than one 

level of obstruction may be present.

An obstructing colonic cancer without perforation 

can be treated with the appropriate resection, depend-

ent on the site of the tumor. A primary anastomosis 
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was traditionally performed for right-sided resections 

but many surgeons are reluctant to perform a pri-

mary anastomosis for emergency left colon resections. 

Evidence would suggest that the morbidity, mortality 

and leak rate for both left and right resections with 

anastomosis is however similar [5]. In addition, for 

obstructing left colon tumors, a segmental resection 

and anastomosis compared with subtotal colectomy 

has been shown to improve functional outcome and 

not to be associated with an increased rate of anasto-

motic leak or mortality [6].

In the presence of a perforated, obstructed tumor 

with contamination or when the viability of the bowel 

is questionable, convention states that a primary anas-

tomosis should not be performed and the proximal 

bowel should be exteriorized. A review comparing a 

one -stage procedure (resection with primary anas-

tomosis) with a two-stage procedure (Hartmann plus 

reversal) in patients with perforated diverticular dis-

ease, however, demonstrated no difference in morbid-

ity or mortality [7].

In cases of obstruction due to irresectable disease a 

defunctioning stoma or bypass may be performed. For 

example, an obstructing cecal tumour can be palliatively 

bypassed with an ileo-transverse anastomosis. The pal-

liative treatment of malignant colonic obstruction with 

expandable metal stents has also been shown to allevi-

ate obstructive symptoms, without the need for surgery 

or a stoma [8,9]. Obstruction associated with diffuse 

intraabdominal malignancy can be treated with a com-

bination of antiemetics, antisecretory drugs (octreotide 

or hyoscine) [10,11], analgesics and corticosteroids [12].

Adynamic or paralytic ileus is usually treated 

by conservative, nonoperative measures that rely on 

nasogastric decompression and resuscitation of fl uid 

and electrolyte abnormalities. The aim should be to 

diagnose and treat the underlying medical or surgi-

cal cause of the problem. Surgery may be required if 

the cause is an acute abdominal problem such as perito-

nitis. Intraabdominal abscess as a cause of ileus is usually 

best managed by CT- or ultrasound-guided drainage.
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The incidence of acute upper gastrointestinal hemor-

rhage ranges between 50 per 10 000 and 190 per 10 000 

per year and is highest in areas of social deprivation. In 

Hong Kong, the incidence has decreased by 30% over 

the last 10 years. In contrast, the number of admissions 

for bleeding is stable or slightly increasing in elderly 

patients in the UK. The prevalence of Helicobacter pylori, 

use of nonsteroidal antiinfl ammatory drugs (NSAIDs) 

and prevalence of liver disease are important factors [1].

The mortality of patients admitted to hospital for 

acute gastrointestinal bleeding is about 10%. In the 

UK, crude mortality has not changed in more than half 

a century although the case mix has changed greatly over 

this time, and patients are now older and have greater 

medical disability than was the case 50 years ago [1].

Risk assessment

At the time of fi rst assessment it is important to 

identify patients who have signifi cant liver disease. 

Patients with liver disease are best managed at pres-

entation by gastroenterologists (or hepatologists). 

Most will have a history of alcohol abuse or expo-

sure to hepatotoxic viruses, have clinical evidence of 

liver disease and abnormal serum liver function tests. 

Management is discussed elsewhere (see Chapter 24, 

Variceal Hemorrhage).

Death following admission to hospital for gastroin-

testinal bleeding is almost invariably a consequence 

of decompensated comorbidity; it is seldom caused 

by exsanguination. Sudden blood loss and circulatory 

collapse may result in fatal cardiac or cerebrovascular 

events in patients with underlying vascular disease, 

and postoperative complications following emergency 

surgery are more likely in those with other condi-

tions. Therefore, risk assessment is based on the:

• severity of the hemorrhage

• general health of the patient.

When patients present with acute upper gastroin-

testinal hemorrhage, it is crucial to defi ne factors 

with prognostic value. Those at high risk of continu-

ing bleeding or rebleeding need intensive monitoring 

and early endoscopic intervention, whereas low-risk 

patients should be “fast-tracked” towards early hospi-

tal discharge.

Rebleeding is associated with a tenfold increase in 

hospital mortality. In clinical trials, it is often used as 

an end point for defi ning success or failure of putative 

treatments. Mortality is particularly high in patients who 

bleed during a hospital stay for another serious disease 

(about 40% in published series, compared with 10–12% 

in patients admitted for gastrointestinal bleeding).

The Rockall score [2] (Table 3.3 and 3.4, Chapter 3) 

is a useful risk assessment tool. It was developed 

from a large audit of patients admitted to hospitals 

in England for acute upper gastrointestinal bleeding. 

Multivariant analysis identifi ed age, shock, comor-

bidity and specifi c endoscopic fi ndings as independ-

ent variables predicting rebleeding and death. The 

score has been validated by other groups; its major 

drawback in clinical practice is the need to undertake 

endoscopy before the score can be completed.

The Blatchford score [3] (Table 3.5 and 3.6, chapter 3) 

predicts outcome on the basis of clinical and labora-

tory factors, without the need for endoscopy and is 

therefore useful in the initial triage process.
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Therapeutic endoscopists attempt to wash the bleed-

ing point vigorously to display these major endoscopic 

stigmata of recent hemorrhage, using washing cathe-

ters and snares to remove blood clot. These maneuvers 

risk provoking further bleeding, but this can usually 

be managed by one of the techniques described below. 

Sometimes, the clot cannot be removed, and the pres-

ence of nonadherent blood clot carries an intermediate 

risk of further bleeding.

Management: general principles

An algorithm for the management of acute gastroin-

testinal hemorrhage is shown in Fig. 21.1.

Resuscitation
The principles of “airway, breathing and circulation” 

apply. Patients presenting with major bleeding are 

often elderly and have signifi cant cardiorespiratory, 

Endoscopy provides important prognostic informa-

tion (Table 21.1). The presence of blood in the upper 

gastrointestinal tract, active spurting hemorrhage and 

a “nonbleeding visible vessel” are signs of a poor prog-

nosis. Active ulcer bleeding implies an 80–90% risk 

of continuing hemorrhage or rebleeding. A visible 

vessel (representing adherent blood clot or a pseu-

doaneurysm over the arterial defect) is associated with 

a 50% risk of rebleeding during that hospital stay [4].

Table 21.1 Endoscopic stigmata and the risk of rebleeding.

Endoscopic fi nding Risk of rebleeding (%)

Clean base  3

Flat spots  7

Oozing only 10

Adherent clot 33

Nonbleeding visible vessel 50

Active bleeding 90

Hematemesis/Melena

Resuscitation

Probable liver disease

see Chapter 24

Urgent endoscopy when stable

Ulcer with major SRH

Combination endoscopic
treatments 
PPI infusion

Hemostasis Rebleeding

Further endoscopic
treatment or surgery

No evidence of liver disease

Risk assessment

High risk Low risk

Endoscopy within 24 hr

Ulcer without major SRH; 
all other findings

Conservative therapy

Treat underlying cause

Early discharge

Figure 21.1 Algorithm for acute 

gastrointestinal bleeding. 

SRH stigmata of recent hemorrhage; 

PPI proton pump inhibitors.
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renal and cerebrovascular comorbidity. It is vital that 

these conditions are recognized and supported.

Intravenous fl uid replacement to maintain blood 

pressure and urine output is the fi rst step in manage-

ment, coupled with appropriate management of car-

diac and respiratory disease. Central venous pressure 

(CVP) monitoring is useful in the elderly and in many 

patients with cardiac disease, to optimize decisions 

concerning volume of fl uid replacement. Intravenous 

fl uids should be given through a large cannula inserted 

in an antecubital vein. Crystalloids (principally nor-

mal saline) are used to normalize blood pressure and 

urine output; colloids (e.g. Gelofusine) are often used 

in the presence of major hypotension. Saline should be 

used with care in patients with liver disease since these 

patients retain salt and water and may develop pulmo-

nary edema in addition to ascites.

Blood transfusion is administered to patients who 

are shocked and bleeding actively. Blood is also trans-

fused when the hemoglobin concentration is less than 

10 g/dL. The evidence for this transfusion threshold is 

relatively poor, but it is known that a hemoglobin con-

centration of less than 7 g/dL has signifi cant adverse 

cardiac effects in the intensive care setting, and it is 

reasonable to preempt this by using a level of 10 g/dL 

in bleeding patients.

Patients with liver disease present specifi c problems. 

Hepatic encephalopathy, renal failure and ascites may 

all develop or worsen as a consequence of bleeding and 

warrant specifi c management. All liver disease patients 

who develop bleeding should receive antibiotics to pre-

vent life-threatening sepsis.

Monitoring
Monitoring includes measurement of pulse, blood 

pressure, urine output (through an indwelling cathe-

ter) and CVP. Actively bleeding patients with evidence 

of shock (defi ned as pulse �100 bpm and/or systolic 

blood pressure �100 mmHg) are best managed in a 

high-dependency environment.

Endoscopy
Endoscopy is the primary diagnostic investigation and 

is undertaken after optimum resuscitation has been 

achieved. In most cases, it is best performed within 24 

hours of admission, on the fi rst available elective list. 

Out-of-hours emergency endoscopy is  occasionally 

required in actively bleeding, shocked patients. 

Endoscopy has three purposes.

1. It provides an accurate diagnosis. Certain diagnoses 

greatly infl uence management; for example, esophageal 

varices and active bleeding from peptic ulcers require 

specifi c endoscopic and pharmacological interventions.

2. Prognostic information helps direct the patient to the 

high-dependency unit, the general ward or, in some 

very low-risk cases, immediate hospital discharge.

3. Most importantly, endoscopy facilitates application 

of specifi c therapies to high-risk bleeding lesions.

Endoscopic therapy
At least 80% of patients admitted to hospital for 

hematemesis and melena have an excellent prognosis; 

bleeding stops spontaneously and supportive therapy 

is all that is required. Endoscopic therapy is indicated 

in the following situations:

• bleeding esophageal varices;

• peptic ulcer with major stigmata of recent hemor-

rhage (active spurting bleeding, a nonbleeding visible 

vessel and nonadherent clot);

• vascular malformations, including actively bleeding 

arteriovenous malformations, gastric antral vascular 

ectasia and Dieulafoy lesion;

• rarely, active bleeding from a Mallory–Weiss tear.

Specifi c treatments
The frequency in which the various causes of acute 

upper gastrointestinal hemorrhage are encountered 

are listed in Table 21.2.

Table 21.2 Causes of hematemesis and melena.

Cause Proportion of 
 patients (%)

Peptic ulcer (duodenal, gastric and stomal) 30–35

Varices  5–10

Esophagitis 10–15

Mallory–Weiss tear  5

Erosions (gastric and duodenal) 10–15

Tumors (benign and malignant)  2–4

Vascular malformations  1–3

Small bowel and colonic  5

None found  2–20
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Peptic ulcer is the most frequent cause of major, life-

threatening acute gastrointestinal bleeding. Signifi cant 

hemorrhage results from erosion of an underlying 

artery, and the magnitude of bleeding is directly related 

to the size of the arterial defect and the diameter of 

the artery. Consequently, bleeding may be particularly 

severe from large, posterior duodenal ulcers eroding 

the gastroduodenal artery and high, lesser curve gastric 

ulcers involving branches of the left gastric artery. Most 

patients present with little or no history of dyspepsia. 

A history of aspirin or NSAID use is common. The 

management of peptic ulcer bleeding is discussed below 

(page 121).

Esophagogastric varices are a less common cause, but 

because of the severity of bleeding and of underlying 

liver disease in the majority of patients, their impact 

upon service utilization is disproportionately great. 

The portal pressure is greater than 12 mmHg, usually 

as a consequence of cirrhosis, occasionally from por-

tal vein occlusion. At the time of diagnosis of cirrho-

sis, varices are present in 60% of decompensated and 

30% of compensated patients and their presence and 

size is associated with the severity of liver disease 

and continued alcohol abuse. The management of 

varices is discussed in Chapter 24.

Mallory–Weiss tears occur at the esophagogastric junc-

tion and are a consequence of prolonged retching. 

Alcohol abuse is the usual cause, but other causes of 

nausea and vomiting (e.g. chemotherapy, digoxin toxic-

ity, renal failure, advanced malignancy) may be respon-

sible. Bleeding usually stops spontaneously and active 

endoscopic or surgical intervention is required only in 

the presence of continuing active bleeding. Endoscopic 

application of clips is the treatment of choice; underrun-

ning of the tear at open surgery is very rarely necessary.

Esophagitis is common in elderly patients presenting 

with “coffee-ground” hematemesis. Bleeding is seldom 

life-threatening; in most cases, conservative supportive 

therapy combined with proton pump inhibitor drugs is 

all that is necessary. However, it is important to be aware 

that, in this group of patients, coffee-ground vomiting 

may have another cause (drug toxicity, underlying renal 

or cardiac failure, pancreatitis or colon cancer), even 

when esophagitis is proven at endoscopy. Although the 

natural history of the  bleeding event may be benign, the 

prognosis is often dictated by comorbidities.

Gastritis, duodenitis and gastroduodenal erosions are 

associated with NSAIDs and H. pylori infection. In most 

patients, supportive therapy and cessation of NSAID 

use or H. pylori eradication therapy achieve a favorable 

outcome.

Vascular anomalies may present with hematemesis 

and melena.

• Small arteriovenous malformations are often found 

at routine endoscopy during investigation for dyspep-

sia, and in this situation should be ignored. In other 

cases, large or multiple arteriovenous malformations 

can cause signifi cant bleeding. This usually leads to 

insidious development of iron defi ciency anemia, but 

occasionally major acute hemorrhage occurs. Most arte-

riovenous malformations have no obvious cause and 

present in elderly patients; in younger patients, they 

are sometimes caused by hereditary hemorrhagic tel-

angiectasia. Other patients have valvular heart disease 

or an artifi cial heart valve, and bleeding may be exac-

erbated by anticoagulant drugs. Thermocoagulation by 

the heater probe or bipolar coagulation is the preferred 

treatment of choice.

• Gastric antral vascular ectasia is an uncommon vas-

cular anomaly characterized by linear, readily bleed-

ing red streaks radiating from the pylorus into the 

gastric antrum. It is occasionally associated with liver 

disease. Most patients present with iron defi ciency 

anemia rather than acute bleeding, and some require 

frequent blood transfusion. The most convenient tre-

arment modality is argon plasma coagulation. This 

usually requires multiple sessions.

• Portal hypertensive gastropathy results from venous 

congestion of the gastric mucosa; in most patients, 

this is caused by portal hypertension from cirrhosis. 

Endoscopic therapy has no signifi cant therapeutic role 

and treatment is based upon reduction of portal pres-

sure using propanolol, transjugular intrahepatic por-

tosystemic shunt (TIPS) or (rarely) portacaval shunt 

surgery.

• Dieulafoy lesion is an unusual cause of acute bleed-

ing in which a superfi cial submucosal artery is eroded. 

The diagnosis can be made only when endoscopy is 

undertaken during active bleeding; though the arterial 

damage is probably caused by a small ulcer, no mucosal 

lesion can be identifi ed after bleeding has ceased. The 

most common site of a Dieulafoy lesion is the gastric 

fundus; it may also develop in the duodenum or other 

parts of the stomach. The optimum endoscopic therapy 

is unclear, but application of clips or thermocoagula-

tion have been used with success.
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Esophagogastric tumors are a relatively uncommon 

cause of acute upper gastrointestinal hemorrhage. The 

most important benign type is gastrointestinal stromal 

cell tumor (previously termed ‘leiomyoma’), which 

arises from the muscle layers of the gastric or duode-

nal wall. Erosion through the mucosa gives a char-

acteristic umbilicated endoscopic appearance. These 

tumors erode underlying arteries and may cause 

major bleeding. Rarely, large tumors become malig-

nant. Surgical resection is indicated.

Carcinomas and lymphomas of the stomach tend to 

present with other upper gastrointestinal symptoms 

and iron defi ciency anemia rather than with hemate-

mesis and melena. Thermocoagulation using argon 

plama coagulation may reduce blood loss in patients 

who have unresectable disease.

Aortoduodenal fi stula should be considered in all 

patients presenting with major upper gastrointestinal 

bleeding after aortic graft insertion. Bleeding occurs 

from the second part of the duodenum, is massive and 

may recur over hours or days. All such patients should 

be referred to a vascular unit immediately after ini-

tial resuscitation. Endoscopic fi ndings are nonspecifi c 

and usually comprise either massive acute bleeding 

or a blood clot. The main purpose of endoscopy is to 

exclude other causes prior to surgical referral; there are 

no specifi c endoscopic features and the optimum diag-

nostic modality is CT scanning which usually reveals an 

infl ammatory mass associated with the graft, as it abuts 

upon the third part of the duodenum.

Small bowel or right-sided colonic disease sometimes 

presents with melena and rarely with hematemesis. 

Colonoscopy, barium radiology and enteroscopy are 

used to identify the underlying tumor or vascular 

anomaly when upper gastrointestinal endoscopy fails 

to identify a bleeding source. In young patients, a 

bleeding Meckel diverticulum should be considered. 

The management will depend on the specifi c under-

lying cause of bleeding.

Management of peptic ulcer hemorrhage

The evidence supporting endoscopy therapy is based 

on clinical trials for peptic ulcer hemorrhage. Three 

categories of direct endoscopic treatment have been 

evaluated; each attempts to seal the arterial defect 

created by the ulcer.

Injection
Direct injection of fl uids into the bleeding ulcer using 

disposable needles is technically straightforward. Its 

effi cacy is proven by many clinical trials, though the 

mechanism of benefi t remains speculative; tampon-

ade by compressing the artery within the fi brous con-

fi nes of the chronic ulcer, vasoconstriction induced 

by epinephrine, endarteritis caused by sclerosants or 

alcohol, and a direct effect on blood clot formation 

from fi brin glue or thrombin may all be relevant.

The most widely used injection fl uid is 1 : 10 000 

epinephrine. This stops active bleeding in more than 

90% of patients, but 15–20% rebleed [5]. Epinephrine 

injection is extremely safe and has no signifi cant com-

plications. Addition of sclerosants (polidocanol, sodium 

tetradecyl sulfate, ethanolamine) or alcohol does not 

reduce the risk of rebleeding and carries a risk of life-

threatening necrosis of the injected area; for these rea-

sons, they should not be used. Fibrin glue (a mixture 

of thrombin and fi brinogen injected through sepa-

rate channels of a sophisticated needle) and human 

thrombin are probably the most effective injection 

materials, have a low complication rate but are not 

freely available.

Heat energy
In this method, devices are applied directly to the 

bleeding point at endoscopy, to cause coagulation and 

thrombosis. The heater probe is pushed fi rmly onto the 

bleeding lesion to apply tamponade, and defi ned pulses 

of heat energy are then given to coagulate the vessel. 

Clinical trials have shown the device to be as effective 

and as safe as injection therapy. Bipolar coagulation, 

in which electrical energy is conducted between mul-

tiple probes on the tip of an endoscopically positioned 

catheter, is as effective as the heater probe. The argon 

plasma coagulator also appears to be effective in arrest-

ing bleeding in limited clinical trials. Thermal treatments 

can cause perforations but this risk is very low.

Mechanical devices
“Endoclips” can be applied to visible vessels. They can be 

diffi cult to deploy on awkwardly positioned ulcers, but 

may be the best option for treatment of major bleeding 

ulcers. Arterial defects of more than 1 mm diameter do 

not usually respond to injection therapy, but an ade-

quately positioned clip can stop bleeding from relatively 
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large arteries. The major hazard is exacerbation of bleed-

ing, should application prove unsuccessful.

Combinations of endoscopic therapy
Although the exact modes of action of these endo-

scopic therapies are largely speculative, it is clear that 

each achieves hemostasis by a different mechanism. 

A metaanalysis of published trials shows that combi-

nation of injection and thermal treatments is superior 

to single modality treatment [6].

Rebleeding after endoscopic therapy
Endoscopic therapy can achieve primary hemostasis in 

most patients with a bleeding ulcer. However, rebleed-

ing occurs in 15–20% of cases, usually within the fi rst 

24 hours. It is most common when the initial bleeding 

episode was severe; thus, shocked patients presenting 

with active, spurting hemorrrhage from large, posterior 

duodenal ulcers are the group most likely to rebleed.

Management following rebleeding is often diffi cult 

and is largely based on clinical judgment and local 

expertise. Discussion between endoscopist and gastroin-

testinal surgeon is vital. In most patients, it is appropri-

ate to repeat the endoscopy and re-treat the bleeding 

lesion. A trial from Hong Kong showed that the mortal-

ity and blood transfusion requirements of patients who 

rebled after initially successful endoscopic therapy were 

similar whether they were treated with urgent surgery 

or repeat endoscopic therapy [7].

Once adequate hemostasis is achieved by endo-

scopic retreatment, an expectant policy is reasonable. 

The place of second-look endoscopy, performed once 

primary endoscopic hemostasis has been achieved, 

remains controversial. It is entirely appropriate to 

repeat endoscopy if there is doubt regarding the ade-

quacy of endoscopic treatment, or if blood clot pre-

vented therapy and in these circumstances the repeat 

procedure should be done within 24 hours of the ini-

tial endoscopy since approximately 80% of rebleeding 

episodes occur within this time frame. Some experts 

routinely repeat endoscopy in all patients who receive 

endoscopic therapy for major stigmata, and a meta-

analysis of published trials shows this to have mar-

ginal benefi ts [6].

Drug therapy
A range of drugs have been evaluated with the aim of 

reducing further bleeding once endoscopic hemostasis 

has been achieved. Of these, only acid suppressive 

therapy has a strong evidence base. The rationale is 

based upon the observation that the stability of blood 

clot is low in an acid environment. It is crucial that 

gastric pH does not fall below 6, and the only prac-

tical means of achieving this is constant infusion of 

a proton pump inhibitor. This can be achieved most 

readily by intravenous infusion of a proton pump 

inhibitor drug (e.g. omeprazole or pantoprazole, 80 mg 

bolus followed by an 8 mg/hour infusion for 72 hours). 

Metaanalyses have demonstrated that this signifi -

cantly reduces the risk of rebleeding and need for 

emergency surgery, although it has not been shown 

to signifi cantly reduce mortality [8]. Other regimens 

have also been shown to reduce the rate of ulcer 

rebleeding; these include high-dose oral omeprazole 

and high-dose intravenous famotidine, and both 

approaches need more study.

Somatostatin and tranexamic acid are also some-

times used to reduce ulcer rebleeding although the 

evidence base for their use is less secure.

Drug therapies are only valuable in patients at high 

risk of further bleeding (i.e. those with major stig-

mata of recent hemorrhage); ulcers without major 

stigmata have an excellent prognosis without specifi c 

intervention. While the council of perfection is there-

fore only to use these drugs after endoscopy (and 

endoscopic therapy), it has become standard practice 

to start proton pump inhibitor infusions in all bleed-

ing patients at the time of initial resuscitation, par-

ticularly if there are likely to be signifi cant delays in 

undertaking endoscopy. A Cochrane review suggests 

that the oral route of administration of proton pump 

inhibitors may be just as effective as the intravenous 

route as long as a high dose is used.

Surgical intervention
For patients with ulcer bleeding, emergency surgery is 

undertaken when endoscopic therapy combined with 

pharmacological intervention fails to secure perma-

nent hemostasis, as follows:

• Active bleeding cannot be controlled by endoscopic 

therapy because torrential hemorrhage obscures the 

bleeding point, or active bleeding continues despite 

successful application of endoscopic therapy.

• Rebleeding follows initially successful endoscopic treat-

ment (it is reasonable to repeat endoscopic therapy on 

one occasion after rebleeding, providing local expertise 
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is available and only after discussion between endo-

scopist and surgeon).

The type of operation depends on the site of the ulcer. 

Bleeding duodenal ulcers are treated by underrunning 

the ulcer, sometimes with pyloroplasty. Gastric ulcers 

are treated with partial gastrectomy or simple ulcer exci-

sion. Vagotomy is no longer undertaken because proton 

pump inhibitor drugs abolish acid secretion.

Secondary prophylaxis
After hemostasis has been achieved, it is important to 

prevent late recurrent hemorrhage. For ulcer patients 

eradication of H. pylori almost abolishes the risk of 

late rebleeding. In patients who need, for good rea-

son, to continue NSAID therapy, the following should 

be considered.

• Use the least toxic NSAID that controls the arthritic 

symptoms.

• Co-prescribe a proton pump inhibitor with the 

NSAID.

• Consider use of a COX-2-specifi c antiinfl ammatory 

drug rather than a conventional NSAID. These are 

associated with signifi cantly fewer recurrent ulcer-

related adverse events (both hemorrhage and perfora-

tion) although concerns concerning increased vascular 

events have largely precluded their use.

• The management of patients with H. pylori who need 

to continue taking an NSAID remains controversial. 

Gastritis (an inevitable consequence of H. pylori infec-

tion) induces mucosal prostaglandin production, and 

this may protect the gastroduodenal mucosa from the 

harmful effects of NSAIDs. However, current studies 

suggest that the magnitude of prostaglandin produc-

tion is unlikely to outweigh the deleterious effects of 

H. pylori, and that eradication therapy is indicated in 

patients with a bleeding ulcer who are H. pylori positive 

and require NSAID therapy.
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Introduction

Acute pancreatitis is best defi ned as an acute infl amma-

tory process of the pancreas that may also involve peri-

pancreatic tissues and remote organ systems. The overall 

incidence is 1 in 4000 for the general population. Most 

patients with acute pancreatitis have a mild course and 

recover with restoration of normal pancreatic function 

and gland architecture. However, in 10–20%, the vari-

ous pathways that contribute to increased intrapancre-

atic and extrapancreatic infl ammation result in what is 

generally termed systemic infl ammatory response syn-

drome (SIRS). In some instances, SIRS predisposes to 

multiple organ dysfunction and/or pancreatic necrosis. 

Early steps in the management of patients with acute 

pancreatitis can decrease severity, morbidity and mortal-

ity. Prevention of the septic and nonseptic complications 

in patients with severe acute pancreatitis depends largely 

on monitoring, vigorous hydration, and early recogni-

tion of pancreatic necrosis and choledocholithiasis.

Clinical presentation and complications 
(see Table 22.1)

Abdominal pain is virtually always present and may 

be severe and refractory to analgesics. Pain is located 

generally in the epigastrium, often radiates to the back 

and is usually worse when supine. The onset may be 

swift with pain reaching maximum intensity within 

30 min, is frequently unbearable, and characteristically 

persists for more than 24 h without relief. The pain is 

often associated with nausea and vomiting. Physical 

examination usually reveals severe upper abdominal 

tenderness at times associated with guarding. Ileus 

occurs when there is extension of the infl ammatory 

process into the small intestinal and colonic mesen-

tery or a chemical peritonitis occurs.

With acute pancreatitis, a variety of toxic substances 

including pancreatic enzymes, vasoactive materials (e.g. 

kinins), and other toxic substances (e.g. elastase, phos-

pholipase A2) are liberated by the pancreas and extrava-

sate along fascial planes in the retroperitoneal space, 

lesser sac and peritoneal cavity [1]. These materials 

cause chemical irritation and contribute to third space 

losses of protein-rich fl uid, hypovolemia and hypoten-

sion. These toxic substances may also reach the systemic 

circulation by lymphatic and venous pathways and 

contribute to subcutaneous fat necrosis and end-organ 

damage, including shock, renal failure and respiratory 

insuffi ciency (atelectasis, effusions and acute respiratory 

distress syndrome). Grey Turner’s sign (ecchymosis of 

the fl ank) or Cullen’s sign (ecchymosis in the perium-

bilical region) may be seen in association with hemor-

rhagic pancreatitis.

Metabolic problems are common in severe disease 

and include hypocalcemia, hyperglycemia and acidosis. 

Hypocalcemia is most commonly caused by concomi-

tant hypoalbuminemia [2]. Other mechanisms may 

include complexing of calcium to released free fatty 

acids, protease-induced degradation of circulating par-

athyroid hormone (PTH), and failure of PTH to release 

calcium from bone. Local spread of infl ammation leads 

to effects on contiguous organs that include gastritis 

and duodenitis, splenic vein thrombosis, colonic necro-

sis, and external compression of the common bile duct 

leading to biliary obstruction. Trypsin can activate plas-

minogen to plasmin and induce clot lysis. Conversely, 
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drained  surgically, percutaneously or endoscopically. 

The choice of treatment for symptomatic pseudocysts is 

frequently determined by the locally available expertise 

and by clinician preference since no method has been 

shown to be superior to the others.

Pancreatic abscesses [3] are circumscribed intraab-

dominal collections of pus, usually in proximity to the 

pancreas. They contain little or no pancreatic necro-

sis. A pancreatic abscess usually does not occur until 

4 to 6 weeks after the onset of acute pancreatitis.

Pancreatic fi stulae [4] occur as a result of duct disrup-

tion and are treated with parenteral nutrition, endo-

scopic stenting and somatostatin analogue. Surgical 

intervention may be needed if this conservative 

approach is unsuccessful.

trypsin can activate prothrombin and thrombin and 

produce thrombosis, leading to disseminated intravas-

cular coagulation.

Extrapancreatic fl uid collections [3] occur when fl uid 

extravasates from the pancreas or surrounding leaky 

tissues. They are located in or near the pancreas, and 

lack a wall of granulation or fi brous tissue. Acute 

fl uid collections occur more commonly with severe 

pancreatitis. Most of these lesions regress spontane-

ously and almost all remain sterile.

Pancreatic pseudocysts [3] (Fig. 22.1) are defi ned as 

encapsulated nonepithelial lined collections of pan-

creatic juice, either pure or containing debris, single or 

multiple, small or large, and can be located in or adja-

cent to the pancreas. Fluid collections must be present 

for a minimum of 4 weeks from the onset of pancrea-

titis to be termed a pseudocyst. While most pseudo-

cysts remain asymptomatic, presenting symptoms may 

include abdominal pain, early satiety, nausea, and vom-

iting due to compression of the stomach or gastric outlet. 

Rapidly enlarging pseudocysts may rupture, hemor-

rhage, obstruct the extrahepatic biliary tree, erode into 

surrounding structures, extend into the mediastinum, 

and become infected. Most pseudocysts less than 6 cm 

in diameter will resolve over time and a third of lesions 

less than 10 cm in diameter remain asymptomatic or 

resolve. Indications for pseudocyst drainage include 

suspicion of infection or progressive enlargement with 

associated symptoms described above. Asymptomatic 

pseudocysts should be followed. Pseudocysts can be 

Table 22.1 Clinical presentation and complications of acute pancreatitis.

 

Pancreatic autodigestion Edema, hemorrhage, necrosis, atrophy
Reduced exocrine function
Reduced endocrine function

Fat necrosis
Peripancreatic fluid

Retroperitoneal hemorrhage
Enteric erosion or obstruction

Hypovolemia, hypoalbuminemia
Coagulopathies
Pulmonary dysfunction (ARDS)
CNS
Renal

ascites, pseudocyst, abscess

Local spread

Systemic

Severe

Mild

Figure 22.1 CT scan of pancreatic pseudocyst.
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Diagnosis: clinical and imaging

The diagnosis of acute pancreatitis (Table 22.2) is 

based on a combination of clinical, biochemical, and 

radiological factors. There is general acceptance that a 

diagnosis of acute pancreatitis [3] requires two of the 

following three features: (1) abdominal pain charac-

teristic of acute pancreatitis, (2) serum amylase and/

or lipase � 3 times the upper limit of normal, and (3) 

characteristic fi ndings of acute pancreatitis on CT scan.

Increases in serum pancreatic enzymes may occur in 

a variety of other conditions including bowel perfora-

tion, obstruction, mesenteric ischemia, tuboovarian 

disease and renal failure [2]. In general, serum lipase 

is thought to be more sensitive and specifi c than serum 

amylase in the diagnosis of acute pancreatitis. Serum 

lipase may be preferable because it remains normal in 

some nonpancreatic conditions associated with an ele-

vation of serum amylase including macroamylasemia, 

parotitis and tuboovarian disease. Serum lipase remains 

elevated longer than serum amylase and therefore 

may be helpful if a patient delays seeking medical 

attention [2]. Repeated measurements of pancreatic 

enzymes have little value in assessing clinical progress 

of the illness or ultimate prognosis. Moreover, the mag-

nitude of serum amylase or lipase elevation does not 

correlate with the severity of pancreatitis.

Transabdominal ultrasound and computed tomog-

raphy are the two imaging modalities most frequently 

used in patients with acute pancreatitis. These tech-

niques tend to be complementary. Ultrasound is 

very good at detecting gallbladder stones (accuracy 

of 90%); however, the reported sensitivity of ultra-

sound for the detection of common bile duct stones 

is limited and ranges from 20% to 75%, although 

specifi city is quite high if they are identifi ed. Dilation 

of the common bile duct alone is neither sensitive 

nor specifi c for the detection of common bile duct 

stones. Visualization of the pancreas with ultrasound 

in the face of ongoing acute pancreatitis tends to be 

poor due to overlying intestinal gas. Occasionally, the 

pancreas is adequately visualized by abdominal ultra-

sound to reveal features that are consistent with the 

diagnosis of acute pancreatitis including diffuse glan-

dular enlargement, hypoechoic texture of the pan-

creas refl ective of edema, and ascites.

Contrast-enhanced CT (CECT) scan [1–3,5] is best 

used to exclude conditions that masquerade as acute 

pancreatitis and to confi rm a diagnosis of pancreati-

tis (pancreatic enlargement, peripancreatic infl am-

matory change and extrapancreatic fl uid collections). 

Additionally, CECT scans may prove useful in evalu-

ating complications (acute fl uid collections, abscess, 

pseudocyst and necrosis) and assessing severity of 

disease (see below). Note that a normal CT scan is 

present in 15–30% of those with mild disease. There 

is controversy as to whether the use of intravenous 

contrast agents may result in adverse outcomes in 

patients with acute pancreatitis during the initial 24 

to 48 hours. Decreased pancreatic capillary fl ow rates 

after intravenous contrast administration have been 

observed in two animal studies. Since prospective 

and randomized human studies are not available, it 

is reasonable to reserve CECT scans for patients with 

severe acute pancreatitis, patients with smoldering 

acute pancreatitis that is slow to improve, patients 

with suspected local complications, and patients with 

an unclear etiology of the attack of pancreatitis.

Table 22.2 Diagnosis of acute pancreatitis.

 

Differential diagnosis

Cholecystitis•

Peptic ulcer disease•

Diverticulitis•

Intestinal ischemia•

Intestinal obstruction•

Salpingitis•

Ectopic pregnanacy•

Signs and symptoms

Abdominal pain•

Abdominal tenderness•

Nausea and vomiting•

Fever•

Tachycardia•

Labs

WBC•

Serum amylase•

Serum lipase•
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MRI scanning is similar to CT with respect to imag-

ing the infl amed pancreas and may be preferred in 

individuals at risk for contrast-induced injury (e.g. 

contrast allergy or renal insuffi ciency). However, 

recent studies also indicate the potential for gado-

linium-induced nephrotoxicity with MRI examina-

tions [6]. MRI is also sensitive for the detection of 

necrosis [7] and small neoplasms when these are 

under consideration. MRCP is a noninvasive means 

of imaging the pancreaticobiliary tree and has a sen-

sitivity of greater than 90% for common bile duct 

stones.

Assessment of severity and outcome

Clinical and laboratory data
Despite the importance of recognizing severe disease 

early in the course, many patients initially identifi ed as 

having mild disease progress to severe disease indolently 

over the initial 48 to 72 hours. The overall mortality 

rate for acute pancreatitis is 5–10%. Early deaths within 

the fi rst two weeks are frequently due to multisystem 

organ failure caused by the release of infl ammatory 

mediators and cytokines. Late deaths are more likely to 

result from local or systemic infection. The risks of infec-

tion and death correlate with severity of disease and the 

presence and extent of pancreatic necrosis. Therefore, 

patients should be stratifi ed into ‘mild’ or ‘severe’ levels 

of illness based on clinical assessment, scoring systems, 

serum markers, and CECT (contrast enhanced compu-

terized tomography) scanning [1–3]. Patients with mild 

acute pancreatitis constitute 80% of all attacks and less 

than 5% of mortality. Mild acute pancreatitis usually 

runs an uneventful self- limited course. Scoring systems 

such as Ranson’s criteria or the Acute Physiologic and 

Chronic Health Evaluation (APACHE II) system are 

used by some clinicians but they have limitations, par-

ticularly since the scores cannot be fi nalized until 48 

hours into the hospitalization. With increasing scores, 

the likelihood of a complicated, prolonged and often 

fatal course increases. Ranson’s 11 prognostic indica-

tors include fi ve that are available on admission which 

in general refl ect the severity of the acute infl amma-

tory process (age �55 years, WBC �16 000/mm3, 

glucose �200 mg/dL, LDH �350 IU/L, AST �250 U/L) 

whereas the six that are measured at the end of the 

fi rst 48 hours refl ect the systemic effects of circulating 

enzymes including respiratory failure, renal failure and 

fl uid sequestration (Hct decreased �10, BUN �5 mg/dL, 

PO2 �60 mmHg, base defi cit �4 mEq/L, serum calcium 

�8 mg/dL, and estimated fl uid sequestration �6 L). In 

many series, mortality is approximately 10–20% when 

there are three to fi ve signs, and �50% when there are 

six or more Ranson’s signs. A simplifi ed version of the 

Ranson criteria is the Glasgow prognostic scoring crite-

ria (Table 22.3).

Other cytokine markers (e.g. CRP, TAP, elastase, 

etc.) as well as the initial hematocrit as a surrogate 

marker of hemoconcentration will assist in predicting 

the prognosis.

Any presence of organ dysfunction predicts severe 

disease (Table 22.4).

Pancreatic imaging: interstitial vs. 
necrotizing disease
CECT is useful for assessing severity of pancreatitis. A 

CT severity index (Table 22.5) grades severity of pan-

creatitis by the number of peripancreatic fl uid collec-

tions and amount of necrosis on dynamic scanning. 

The distinction between interstitial and necrotizing 

acute pancreatitis has important prognostic implica-

tions (Fig. 22.2). Approximately 20–30% of patients 

Table 22.3 Simplifi ed Glasgow prognostic scoring criteria.

During initial 48 hours

Age �55 years

WBC �15,000 mm3

LDH �600 IU/L

Glucose �180 mg/dL (10 mmol/L)

Albumin �32 g/L

Calcium �8 mg/dL (2.0 mmol/L)

PaO2 �60 mmHg (8 kPa)

Urea �45 mg/dL (16 mmol/L)

�3 signs indicates severe attack

Table 22.4 Indicators of organ failure.

Hypotension Systolic BP �90 mmHg

Hypoxia PaO2 �60 mmHg

Renal failure Creatinine �2 mg/dL

GI bleeding �500 mL/24 hours
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with acute pancreatitis have necrotizing pancreati-

tis; the remainder has interstitial pancreatitis, which 

is defi ned by an intact microcirculation and uniform 

enhancement of the gland on CECT. Necrotizing 

pancreatitis is characterized by disruption of the 

pancreatic microcirculation such that large areas do 

not enhance on CECT following bolus intravenous 

 administration of contrast material. The clinical signif-

icance of pancreatic necrosis is that it predicts a worse 

severity of pancreatitis, and increased risk of infec-

tion in the necrotic pancreatic tissue termed infected 

necrosis. In one series, those with necrosis had a 

morbidity of 82% and a mortality of 23%, whereas 

those without necrosis (interstitial) had a morbidity of 

6% and a mortality of 0% [14]. Pancreatic infection 

develops in 30–50% of patients with acute necrotiz-

ing pancreatitis but rarely in those with interstitial 

disease (�1%). Translocation of bacteria from the 

colon is likely the most important cause of infected 

necrosis. The necrosis should be considered sterile 

during the early days following admission. Aspiration 

of suspected infected pancreatic necrosis to guide sur-

gical intervention typically becomes of importance 

after the fi rst week to 10 days. The overall mortality 

Table 22.5 CT severity index for acute pancreatitis.
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Figure 22.2 Contrasted CT scans demonstrating interstitial pancreatitis (a) and necrotizing pancreatitis (b).
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in severe acute necrotizing pancreatitis triples if there 

is infected necrosis (10% vs. 30%) [14].

Etiology of acute pancreatitis

The pathogenesis of acute pancreatitis remains incom-

pletely understood. Based on experimental models, 

the initiating event in acute pancreatitis is intraaci-

nar activation of trypsin from trypsinogen, resulting 

in acute intracellular injury, pancreatic autodiges-

tion, and the potential for profound systemic com-

plications once activated enzymes are leaked into the 

bloodstream. Initiating events may include obstruc-

tion of the pancreatic duct (e.g. gallstones, pancreatic 

tumor), overdistention of the pancreatic duct (e.g. 

from ERCP), refl ux of biliary or duodenal juices into 

the pancreatic duct, changes in permeability of the 

pancreatic duct, ischemia of the organ, and toxin-

induced cholinergic hyperstimulation.

During the initial hospitalization for acute pan-

creatitis, reasonable attempts to determine etiology is 

appropriate, and in particular those causes that may 

affect acute management. The cause for acute pan-

creatitis is readily identifi ed in 70–90% of patients 

after an initial evaluation consisting of history, physi-

cal examination, focused laboratory testing, and rou-

tine radiological evaluation. Relevant historical clues 

include any previous diagnosis of biliary tract disease 

or gallstones, cholecystectomy, other biliary or pan-

creatic surgery, acute or chronic pancreatitis or their 

complications, use of ethanol, medications and the 

timing of their initiation, recent abdominal trauma, 

weight loss or other symptoms suggesting a malig-

nancy, or a family history of pancreatitis. Blood tests 

within the fi rst 24 h should include liver chemistries, 

calcium and triglycerides. There are an extensive 

number of potential etiologies for acute pancreatitis 

as indicated below (Table 22.6). Approximately 80% 

of those with acute pancreatitis are due to alcohol or 

gallstones.

Alcohol
Acute alcoholic pancreatitis is the most common cause 

of pancreatitis. Only a minority of individuals who 

abuse alcohol will develop pancreatitis. The discrete 

mechanism by which alcohol may induce pancrea-

titis remains unclear. Many patients with otherwise 

Table 22.6 Causes of acute pancreatitis.
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 idiopathic acute relapsing pancreatitis will deny or 

minimize their alcohol use and this can only be estab-

lished with careful questioning.

Gallstone pancreatitis
Among patients with gallstones, the incidence of 

acute pancreatitis is 0.17% per year. The presence 

of gallstones, however, increases the relative risk of 

pancreatitis up to 25- to 35-fold. It is theorized that 

gallstone passage causes transient obstruction of the 

pancreatic duct, precipitating acute pancreatitis. Acute 

gallstone pancreatitis should be suspected when asso-

ciated with transient elevation in liver-associated 

enzymes and in particular ALT �150 IU [8]. Most 

stones pass spontaneously from the ampulla and do 

not require intervention.

Microlithiasis
Microlithiasis may be identifi ed in up to 30–65% of 

patients with idiopathic acute relapsing pancreatitis 

[9]. Bile collected from the biliary tree during ERCP 

or aspirated from the duodenum after administration 

of cholecystokinin should be examined for choles-

terol monohydrate crystals or calcium bilirubinate 

granules under a polarizing light microscope. Several 

important issues limit the use of bile analysis. Many 

patients (29–34%) with gallstones (who all should 

be expected to have microlithiasis or crystals) have a 

negative bile analysis. Moreover, the technique is not 

standardized, and in particular the quantity of crys-

tals needed to defi ne a positive result differs among 

institutions. However, most believe that the pres-

ence of even a small number of crystals is abnormal. 

Prospective controlled trials in patients with acute 

relapsing pancreatitis have demonstrated that when 

microlithiasis is identifi ed, treatment with cholecys-

tectomy, biliary sphincterotomy or dissolution ther-

apy can prevent recurrence of pancreatitis.

Hereditary pancreatitis
A number of studies have identifi ed genetic muta-

tions in patients with idiopathic pancreatitis, including 

mutations in the genes encoding cationic trypsinogen 

(PRSS1), pancreatic secretory trypsin inhibitor (serine 

protease inhibitor Kazal type 1 or SPINK-1) and cystic 

fi brosis transmembrane conductance regulator (CFTR) 

[10]. In general, the role of genetic testing in idiopathic 

acute pancreatitis is controversial. Diagnosis of these 

genetic disorders currently contributes little to direct 

patient management since no specifi c therapy is avail-

able. Similarly, inadvertent disclosure of the results of 

genetic testing might have signifi cant negative effects on 

the patient and the ability to obtain health insurance. On 

the other hand, one could argue that the identifi cation 

of an underlying genetic cause may obviate the need for 

further testing, might allow more informed family plan-

ning, and might allow better surveillance for complica-

tions including pancreatic cancer. The decision to pursue 

genetic testing is one that should only be made with the 

advice and involvement of an experienced counselor.

Pancreas divisum
Pancreas divisum is present in 5–10% of the general 

population. Pancreas divisum is diagnosed by pancre-

atography via ERCP (Fig. 22.3) or MRCP. Therapeutic 

maneuvers to increase drainage through the acces-

sory papilla by endoscopic papillotomy or surgical 

sphincteroplasty may reduce the incidence of recur-

rent pancreatitis.

Hyperlipidemia
The breakdown products of triglycerides include 

toxic free fatty acids which are theorized to injure the 

endothelial lining of the small pancreatic blood vessels. 

Triglyceride levels greater than 1000 mg/dL are usu-

ally required to induce acute pancreatitis. In addition 

to primary hyperlipidemia, hypertriglyceridemia may 

result from therapy with estrogens and other pharma-

cological agents. Once patients recover from the acute 

Figure 22.3 Pancreas divisum is diagnosed by pancreatography 

by ERCP via the minor papilla.
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episode, treatment with lipid lowering agents and diet 

can effectively reduce the rate of recurrence.

Post-ERCP pancreatitis
Iatrogenic pancreatitis attributed to manipulation 

of the major papilla during ERCP is becoming an 

increasingly common cause of pancreatitis. In some 

series this is the third most common cause follow-

ing gallstones and alcohol use. Post-ERCP pan-

creatitis is more apt to occur following Sphincter of 

Oddi manometry, biliary sphincterotomy, pancreatic 

duct manipulation, and in patients with a history of 

unexplained acute relapsing pancreatitis. Post-ERCP 

pancreatitis occurs in 3–25% of patients. Studies eval-

uating the use of corticosteroids and noniodinated 

contrast agents have failed to demonstrate a reduc-

tion in risk. Studies using intravenous Gabexate prior 

to ERCP demonstrate a decreased risk of post-ERCP 

pancreatitis. However, the cost and relative unavail-

ability of this drug have contributed to its failure to 

achieve a signifi cant clinical penetration.

Autoimmune pancreatitis
Autoimmune pancreatitis [11] is a benign disease char-

acterized by irregular narrowing of the pancreatic duct, 

swelling of parenchyma, lymphoplasmacytic  infi ltration 

and fi brosis, and a favorable response to corticoster-

oid treatment. In this condition, the whole pancreas 

is diffusely affected; however, a few cases with focal 

mass lesions mimicking pancreatic adenocarcinoma are 

reported. Patients with autoimmune pancreatitis have 

high serum antinuclear antibody levels and serum IgG4 

concentrations, providing a useful means of distinguish-

ing this disorder from other diseases of the pancreas or 

biliary tract.

Idiopathic pancreatitis
Patients in whom an initial evaluation does not 

reveal an underlying etiology are classifi ed as having 

 ‘idiopathic’ acute pancreatitis. It is in these patients 

where one can consider a more extensive evaluation. 

In most analyses, the most common explanations 

which are identifi ed with a more extensive evaluation 

include microlithiasis, sphincter of Oddi dysfunction 

(SOD), pancreas divisum and other congenital abnor-

malities, pancreatic and ampullary neoplasm, and 

genetic causes (Fig. 22.4) [12].

Up to 10–20% of adults with pancreatitis are termed 

idiopathic, although this classifi cation is expected to 

become less common as factors of genetic predisposi-

tion and environmental susceptibility are elucidated. 

The serum amylase and lipase levels are used to help 

establish the diagnosis of acute pancreatitis but also 

may provide some insight into the underlying etiology. 

Pancreatitis resulting from gallstones, microlithiasis or 

drugs is typically associated with the highest levels 

of amylase and lipase and the degree of elevation of 

amylase tends to be greater than lipase. Elevations of 

liver chemistries are seen most commonly in patients 

with acute pancreatitis due to a biliary source, i.e. 

Neoplastic (treat)

PD stricture

Cytology and EUS

Benign

CT vs. MRCP

Idiopathic pancreatitis

Other (unknown)

P. Divisum

Surgery or
endoscopic Rx

Genetics,
Autoimmune markers,

function tests,
pancreatic SOM

ERCP � bile aspiration (�/� EUS)

Chronic pancreatitis
(treat appropriately)

Normal pancreas
biliary stones, sludge

Biliary sphincterotomy vs.
cholecystectomy

IRAP

Figure 22.4 Algorithm for evaluation of 

idiopathic pancreatitis. 

SOM � sphincter of Oddi manometry, IRAP 

� idiopathic recurrent acute pancreatitis.
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gallstones, pancreatic or ampullary neoplasm, micro-

lithiasis, choledochal cyst, choledochocele and SOD. 

An elevation of the ALT of greater than or equal to 

150 IU/L (approximately a 3-fold elevation) is associ-

ated with a 95% probability of biliary pancreatitis [8]. 

Similarly, a bilirubin level greater than 2.0 mg/dL is 

predictive of biliary pancreatitis [13].

Treatment of acute pancreatitis

The treatment of acute pancreatitis (Fig. 22.5) depends 

on the severity of the disease, as well as the presence 

of any complications.

Supportive care
The goals of medical therapy include supportive care, 

limitation of systemic complications, and prevention of 

pancreatic infection once necrosis takes place. Patients 

with mild disease are treated supportively with intrave-

nous hydration, parenteral analgesics, and bowel rest. 

Nasogastric tube suction is indicated for symptomatic 

relief in patients with nausea, vomiting and ileus. Severe 

acute pancreatitis with its inherent increased morbid-

ity and mortality requires monitoring in an intensive 

care unit, aggressive fl uid and electrolyte monitoring 

and replacement. There are no specifi c treatments 

proven to be effective in limiting systemic complications. 

Agents that put the pancreas to rest (e.g. somatostatin, 

Acute pancreatitis

Interstitial pancreatitis

For
gallstone

pancreatitis

Medical treatment:
ICU required
Fluid resuscitation
Treat systemic complications
Consider TPN
Consider ERCP

Medical treatment:
ICU required
Fluid resuscitation
Treat systemic complications
TPN 
Consider ERCP
Consider antibiotics

Necrotizing pancreatitis

Clinical Improvement

Continue medical treatment

Infected necrosis Sterile necrosis

Continue medical treatment

No improvement

Late surgical debridement

No Improvement 
or deterioration

Rule out infected necrosis by
guided percutaneous aspiration

Mild disease
Prognostic signs favorable
Systemic complications absent
Usually interstitial pancreatitis
CT scan not indicated

Severe disease
Prognostic signs unfavorable
Systemic complications present
Usually necrotizing pancreatitis
CT scan indicated

Surgical debridement

Figure 22.5 Algorithm for treatment of acute pancreatitis.
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calcitonin, glucagon, nasogastric suction, H2 block-

ers) and enzyme inhibitors (e.g. aprotinin, gabexate 

mesylate) have not been shown to lower morbidity and 

mortality [1–3].

Nutritional care
As most patients with acute pancreatitis have mild 

disease and resume oral feeding within several days, 

it is diffi cult to recommend nutritional support in all 

patients with acute pancreatitis. Ensuring adequate 

nutrition is important in patients with severe or 

complicated pancreatitis, but the optimal means of 

doing so remains controversial. To meet metabolic 

demands and rest the pancreas, nutrition can be pro-

vided by total parenteral nutrition (TPN) through 

central venous access or preferably as enteral feeding 

through a nasoenteric feeding tube placed into the 

jejunum. In general, it is reasonable to conclude from 

small, prospective, nonblinded studies that enteral 

feeding is safer and less expensive than TPN [15,16]. 

A metaanalysis of six randomized trials involving a 

total of 263 patients demonstrated improved out-

comes with enteral nutrition, including decreased 

rates of infection, surgical intervention, a reduced 

length of hospital stay, and reduced costs (20% of 

the costs associated with total parenteral nutrition) 

[17]. However, no reduction in organ failure or mor-

tality was demonstrated. Enteral feeding is usually 

well tolerated in patients with ileus. However, total 

parenteral nutrition may be necessary for patients 

with nasogastric tube discomfort, those who cannot 

obtain suffi cient calories through enteral nutrition or 

in whom enteral access cannot be maintained.

ERCP in gallstone pancreatitis
Urgent ERCP with identifi cation and clearance of 

bile duct stones is recommended for patients with 

evidence of ongoing biliary obstruction, as suggested 

by clinical and laboratory data. ERCP may also be 

considered for patients with severe, acute pancreati-

tis within 24 to 48 hours of the onset of the attack, 

although this remains controversial due to confl icting 

data from endoscopic studies [18]. MRCP and EUS 

can be used when there is a lower suspicion for com-

mon bile duct stones.

The risk of gallstone pancreatitis recurrence is as 

high as 50–75% in patients with an intact gallbladder 

within the subsequent 6 months; therefore cholecys-

tectomy is generally recommended. Biliary sphinc-

terotomy leaving the gallbladder in situ is considered 

an effective alternative for those not considered to be 

candidates for cholecystectomy.

Prevention of infected necrosis
The proper role of antibiotics in acute pancreatitis 

remains controversial. No antibiotics are indicated in 

mild cases. However, infectious complications are an 

important concern in severe cases, especially those 

with pancreatic necrosis. A potential role for prophy-

lactic antibiotics in severe pancreatitis was initially 

given support by a randomized trial demonstrating 

that the administration of imipenem reduced infec-

tious complications, including central line sepsis, pul-

monary infection, urinary tract infection, and infected 

pancreatic necrosis [19]. Subsequent trials yielded 

mixed, but generally confi rmatory, results. However, 

a recent randomized trial [20] and metaanalysis [21] 

failed to demonstrate differences in outcome among 

patients treated with antibiotics as compared with 

placebo. As a result, most experts no longer recom-

mend prophylactic antibiotics in acute necrotizing 

pancreatitis, with the added concern that prolonged 

use of potent antibiotic agents may lead to the emer-

gence of resistant organisms and fungal infections 

in the necrotic pancreas. Under circumstances with 

necrotizing pancreatitis associated with fever, leu-

kocytosis and/or organ failure, antibiotics should be 

administered while appropriate cultures (including 

culture of CT-guided percutaneous aspiration of the 

pancreas) are obtained. Antibiotics can be discontin-

ued if no source of infection is found. Some centers 

use antifungal therapy in addition to antibacterial 

therapy, but this practice has not been validated by 

randomized trials.

Surgical management
Sterile pancreatic necrosis is generally treated medically 

during the fi rst several weeks even in the presence of 

multisystem organ failure. Eventually, after the acute 

pancreatic infl ammatory process has subsided and coa-

lesced into an encapsulated structure, frequently called 

organized necrosis, debridement may be required for 

intractable abdominal pain, vomiting caused by extrin-

sic compression of stomach or duodenum, or systemic 
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toxicity. Debridement can be performed by surgical, 

endoscopic or radiological techniques [1–3,17].

Surgical intervention is indicated in patients with 

infected pancreatic necrosis [17]. In most cases, the 

diagnosis is confi rmed by fi ne-needle aspiration before 

surgical intervention, but because false negative results 

can occur (reported sensitivity, 88%), surgery also 

warrants consideration when there is a high index of 

suspicion of infected necrosis even if infection is not 

documented. Surgery within the fi rst few days after 

the onset of severe acute pancreatitis is associated with 

rates of death up to 65%. Furthermore, there is no 

clear demarcation between viable and nonviable tissue 

early in the course of acute pancreatitis. Observational 

data support delaying surgical debridement of necrotic 

tissue for at least 2 weeks if possible while the patient’s 

medical condition is optimized and viable pancreatic tis-

sue becomes evident. This approach appears to improve 

survival and maximize organ preservation. Patients 

who are medically unfi t for open surgical debridement 

can be treated with less invasive surgical techniques, 

radiological techniques, and, at times, endoscopic tech-

niques in medical centers with these capabilities.
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Biliary emergencies include biliary colic, acute chole-

cystitis, choledocholithiasis, cholangitis, gallstone pan-

creatitis (covered in Chapter 22), and bile leaks.

Biliary ‘colic’

Clinical presentation
Biliary colic is a common misnamed manifestation of 

gallstone disease. Patients present with intermittent 

biliary pain that resolves after a few hours. It is usu-

ally constant and not typically colicky.

Diagnosis
It is important to differentiate biliary colic from other 

etiologies of pain such as cholecystitis, peptic ulcer 

disease, gastroesophageal refl ux disease, pancreatitis, 

musculoskeletal pain, irritable bowel syndrome and 

cardiovascular disease.

Etiology
Biliary colic occurs due to intermittent obstruction of 

the cystic duct by stones.

History
The patient complains of right upper quadrant or epigas-

tric pain. The pain gradually increases in intensity and 

then plateaus and resolves within a few hours. A longer 

duration of pain may be suggestive of another etiology.

Examination
There may be mild to moderate right upper quadrant 

tenderness or normal examination.

Investigations
Laboratory fi ndings are usually normal. An ultrasound 

of the abdomen should be performed to assess for gall-

stones and other gallbladder/biliary etiologies.

Management
In the patient with documented gallstones, an elec-

tive cholecystectomy should be recommended.

Acute cholecystitis

Clinical presentation
Patients present with constant right upper quadrant 

or epigastric pain which may radiate to the back or 

right shoulder. This pain may be associated with nau-

sea, vomiting, fevers and leukocytosis. There is often 

a history of biliary colic. The pain of acute cholecys-

titis differs from biliary colic in that generally the 

pain is of longer duration and of more severe inten-

sity. Acalculous cholecystitis accounts for about 10% 

of cases and is typically noted to occur in critically ill 

patients. Complications from cholecystitis are due to 

secondary infection leading to empyema, gangrene, 

perforation, emphysematous cholecystitis and gall-

stone ileus. The overall mortality is about 3% [1].

Diagnosis
The diagnosis is established with imaging studies reveal-

ing evidence of acute cholecystitis. See Table 23.1 for 

differential diagnosis.

Etiology
The pathogenesis is not completely understood. Bile sta-

sis occurs due to cystic duct obstruction from gallstones, 

parasites, hemobilia, or tumor. As many as 90% of cases 

are due to gallstones. Acalculous cholecystitis can result 
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Imaging
Abdominal radiography can be performed to assess for 

other etiologies of abdominal pain such as obstruction 

or perforation. It may occasionally show calcifi ed stones. 

It can demonstrate free air, air in the biliary tree or gall-

bladder lumen indicating complications such as perfo-

ration, gallstone ileus or emphysematous cholecystitis 

respectively.

Ultrasound of the right upper quadrant may reveal 

gallstones, gallbladder wall thickening (4–5 mm), peri-

cholecystic fl uid, and a “sonographic Murphy’s sign.” 

In a review of 30 studies, the sensitivity and specifi city 

for diagnosis of acute cholecystitis on ultrasound was 

88% and 80%, respectively [2].

Cholescintigraphy (HIDA scan) can be performed if 

ultrasound is not diagnostic. A positive test occurs 

when the gallbladder is not visualized after the isotope 

is given, suggesting cystic duct obstruction. This fi nd-

ing may also occur in those with severe liver disease, 

prior biliary sphincterotomy or prolonged fasting.

Magnetic resonance cholangiography (MRC) and CT scan 

are not routinely used for diagnosing cholecystitis, but 

may be of use in assessing for related complications.

Management
• Admit to the hospital

• Intravenous hydration

• Nil per mouth

• Analgesics

• Antibiotics

  – Mild cases – 7 days treatment with a second-

 generation cephalosporin

  – Severe cases – broad-spectrum antibiotics such as 

ampicillin with gentamicin and metronidazole.

Surgery
Defi nitive therapy is based on severity of symptoms. If 

the patient is unstable and there is evidence of com-

plications such as abscess, gangrene or perforation, an 

emergent cholecystectomy should be considered.

Low-risk patients
In a metaanalysis of 12 controlled studies, it was sug-

gested that early cholecystectomy (immediate chole-

cystectomy within 7 days of symptoms) is preferred 

[3]. This approach was associated with decreased hos-

pital stay, complications and death rate. Laparoscopic 

cholecystectomy is preferred unless there is underlying 

from decreased gallbladder motility which can occur 

in severely ill patients typically who have been fast-

ing, bedridden, receiving total parenteral nutrition, or 

mechanically ventilated.

History
Patients typically report a history of steady, severe pain 

which may have been precipitated after a fatty meal. 

Most patients also have a history of gallstones or biliary 

colic.

Examination
The physical examination may be signifi cant for an ill 

appearing patient, who is febrile and has peritoneal 

signs (rebound tenderness, guarding). A Murphy’s 

sign (pain on palpation of the right upper quadrant 

while the patient is inspiring deeply) can be present. 

If so, the diagnostic accuracy for cholecystitis is 80%. 

A patient who develops complications from cholecystitis 

such as empyema, gangrene, perforation, emphyse-

matous cholecystitis and gallstone ileus appears more 

toxic in appearance with worsening of symptoms.

Investigations
Laboratory studies
Complete blood count should be checked to evaluate for 

leukocytosis. Liver function tests may be mildly elevated. 

If biliriubin, transaminases or alkaline phosphatase are 

signifi cantly elevated, there may be a coexisting bile 

duct stone or Mirizzi syndrome (bile duct compression 

from impacted cystic duct stone). Blood cultures should 

be obtained.

Table 23.1 Differential diagnosis of acute cholecystitis.

Differential diagnosis

Biliary colic

Acute appendicitis

Acute pancreatitis

Hepatitis

Peptic ulcer disease

Renal disease

Right-sided pneumonia

Fitz-Hugh Curtis syndrome (ascending pelvic infection and 

 infl ammation of the liver capsule or diaphragm)

Coronary artery disease

Intraabdominal abscess



SECTION 3 Specifi c Conditions

136

liver disease, coagulopathy, generalized peritonitis or 

gallbladder cancer.

High surgical risk, critically ill patients
Conservative measures to stabilize should initially 

be undertaken. Percutaneous cholecystostomy can 

be considered and once symptoms resolve then elec-

tive cholecystectomy can proceed. If cholecystectomy 

is not feasible due to the high risk of the procedure, 

then the surgeon can opt for stent placement into the 

gallbladder via endoscopic retrograde cholangiopan-

creatography (ERCP).

Mirizzi syndrome

This syndrome occurs when there is common hepatic 

duct compression from an impacted cystic duct stone. 

The original classifi cation describes two types of Mirizzi 

syndrome, but other classifi cations also exist. 

• Type I: an impacted stone in the cystic duct causes 

compression of the common hepatic duct.

• Type II: there is erosion of the stone through the 

lumen, resulting in a fi stula. 

Patients present with obstructive jaundice, fever and 

right upper quadrant pain. There is usually an elevation 

in bilirubin and alkaline phosphatase. Ultrasound can 

show a stone impacted in the gallbladder neck, along 

with proximal biliary dilation with a normal caliber 

duct below the stone. ERCP is generally diagnostic and 

helps delineate the anatomy. Type I Mirizzi syndrome 

is managed with a cholecystectomy. Endoscopic treat-

ment can be used as a temporizing measure prior to 

surgery or as defi nitive treatment in high surgical risk 

patients. Type II Mirizzi syndrome is managed with a 

cholecystocholedochoduodenostomy.

Choledocholithiasis

Clinical presentation
Choledocholithiasis occurs in 10–20% of those who 

have gallstones and more frequently in those with 

symptomatic gallstones [4]. Patients can present with 

abdominal pain, cholangitis, or biliary pancreatitis or 

be noted to have an incidental fi nding on imaging. The 

emergency scenario exists when pain and/or jaundice 

persists despite conservative management.

Diagnosis
The diagnosis is readily made in those with obstruc-

tive jaundice, cholangitis or pancreatitis. In those with 

nonspecifi c liver test abnormalities or those that are 

asymptomatic, it may more diffi cult to diagnose.

Etiology
Primary bile duct stones develop de novo in the ducts. 

They are generally more common in Asians and are 

believed to arise as result of bile stasis or parasitic 

infection. Secondary bile duct stones are thought to 

have migrated from the gallbladder.

History
Patients may be asymptomatic or present with right 

upper quadrant pain and jaundice.

Examination
Examination may reveal jaundice and abdominal 

tenderness.

Investigations
Ultrasound of the abdomen is the fi rst imaging test 

used and may reveal duct dilation or stone. The sen-

sitivity of ultrasound for detection of dilated bile ducts 

ranges from 55% to 90%, and ranges from 20–75% 

for the detection of bile duct stones [5].

Endoscopic ultrasound (EUS) is an endoscopic proce-

dure that can be used for imaging the biliary tree and 

has accuracy around 98% for the detection of com-

mon bile duct stones [6].

Magnetic resonance cholangiopancreatography (MRCP) 

is a noninvasive technique for imaging the biliary 

tree. The accuracy is not as good compared to EUS 

for stones less than 6 mm [7]. The sensitivity for the 

detection of stones was 80% for EUS compared to 

40% for MRCP, with similar specifi city at about 95%.

Helical CT cholangiography has also been used to 

detect common bile duct stones. The sensitivity, spe-

cifi city and accuracy for stone detection on helical CT 

were 85%, 88% and 86%, respectively, compared to 

91%, 100% and 94% on EUS. ERCP was used as the 

gold standard [8].

Intraoperative cholangiography (IOC) can be performed 

at the time of laparoscopic cholecystectomy to assess 

for stones. If present, bile duct exploration or ERCP 

can performed for stone extraction.
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ERCP is generally the gold standard for demonstrat-

ing the presence of stones. The National Institute of 

Health (NIH) consensus statement on ERCP for diag-

nosis and therapy concluded that MRCP, EUS and 

ERCP have comparable sensitivity in the diagnosis of 

common bile duct stones [9]. Currently ERCP is used 

more for therapy (i.e. stone extraction), rather than 

diagnosis, since there are other less invasive modali-

ties to use for diagnostic purposes.

Management
Figure 23.1 provides an algorithm for the manage-

ment of bile duct stones [10].

Cholangitis

Clinical presentation
Cholangitis occurs due to infection of an obstructed 

bile duct, secondary to stones, stricture or an occluded 

biliary stent. The syndrome manifesting as the Charcot 

triad of fever, jaundice and right upper quadrant pain 

occurs in 50–75% of patients [11]. If there is associ-

ated hypotension and confusion, this is referred to 

as the Reynold pentad and carries a grave prognosis 

without emergent intervention. The mortality rate for 

cholangitis ranges from 7% to 40%.

Diagnosis
The clinical presentation, along with an elevated 

white cell count, and cholestatic liver pattern is sug-

gestive of cholangitis. Ultrasound should be performed 

initially to evaluate the common bile duct for dilation 

and stones. ERCP can be diagnostic and therapeutic. 

Differential diagnosis includes cholecystitis, pancreati-

tis, hepatic abscess and right lower lobe pneumonia. 

These can be differentiated on physical examination 

and imaging. Other biliary etiologies can include bile 

leaks, stricture, cholecystitis, Mirizzi syndrome or 

infected choledochal cyst.

Etiology
Table 23.2 lists the causes of cholangitis. Bacteria 

implicated include Escherichia coli, Enterococci, Klebsiella, 

Pseudomonas, Proteus species, Bacteroides fragilis and 

Clostridium perfringens.

History
Prior history of gallstones and/or biliary colic.

Low suspicion 
of CBD stones

Bile duct
exploration

Low/Intermediate risk
of CBD stones

Observation
EUS/MRCP ERCP

CBD stones
detected

High risk of CBD stones

Laparoscopic
cholecystectomy

ERCP/or lap chol.
with duct exploration
stone
extracted

ERCP

Unsuccessful ERCP
Cholecystectomy 

� IOC
CBD stone

High suspicion 
of CBD stones

Intact gallbladder
with stones

Post-
cholecystectomy

Figure 23.1 Algorithm for the management 

of bile duct stones. From ref. 10. 

CBD � common bile duct, IOC � intraoperative 

cholangiogram.
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Examination
Examination can reveal fever, right upper quadrant 

tenderness and jaundice.

Investigations
Laboratory studies
Complete blood count usually shows leukocytosis. Liver 

enzymes are elevated in a cholestatic pattern (elevated 

bilirubin, and alkaline phosphatase). Transaminases 

can also be elevated, suggestive of hepatocyte necro-

sis. Amylase and lipase may be elevated if there is 

associated pancreatitis. Blood cultures may be positive. 

Coagulopathy may result from associated sepsis.

Imaging
An abdominal ultrasound should be the initial test; if 

normal consider CT, MRCP or EUS. If there is a high 

index of suspicion proceed to ERCP. Percutaneous 

transhepatic cholangiography (PTC) can be considered 

if ERCP is not possible or diffi cult due to surgically 

altered anatomy.

Management
Figure 23.2 provides an algorithm for the manage-

ment of acute cholangitis.

• Admit to hospital.

• Support with intravenous fl uids, nil by mouth, cor-

rect coagulopathy.

• Blood cultures.

• Broad-spectrum antibiotics to cover gram-negative 

organisms and enterococci (fl uoroquinolone, ampicil-

lin and gentamicin, carbopenems).

If there is no improvement of symptoms within 12 

hours after starting antibiotics, as manifested by per-

sistent fever, or persistent abdominal pain, this would 

require urgent biliary decompression.

ERCP can achieve biliary decompression by sphinc-

terotomy and stone extraction or stent placement. 

Generally, bile/pus is aspirated to decompress the ducts 

prior to injecting contrast to minimize bacteremia. The 

bile can be sent for gram stain and culture. A cholan-

giogram is performed to localize the site of obstruction. 

If the patient is critically ill, a stent can be placed and 

further intervention delayed until the patient is stabi-

lized. Otherwise, a sphincterotomy is done and stone 

extraction is performed by balloon or basket or, if 

larger stones, by mechanical or electohydraulic lithot-

ripsy. If all stones are not removed in the initial proce-

dure, a stent is placed to provide drainage until further 

extraction of residual stones. ERCP has been shown to 

have lower morbidity and mortality than surgical bile 

duct exploration [12–14]. ERCP is successful for stone 

extraction in 90–95%.

If ERCP is unsuccessful, percutaneous drainage, 

nasobiliary catheter or surgical approaches can also 

be considered. Surgery should be reserved for those 

who fail endoscopic therapy since there is a higher 

mortality [15].

Defi nitive management varies based on the etiol-

ogy of the cholangitis. Choledocholithiasis is man-

aged as above. Benign biliary strictures may require 

biliary dilation and plastic stent placement. Malignant 

biliary obstruction would require treatment of the 

Table 23.2 Etiology of acute cholangitis.

Iatrogenic (biliary instrumentation)

Choledocholithiasis

Benign biliary stricture

Malignant biliary obstruction

Sump syndrome

Mirizzi syndrome

Sclerosing cholangitis

Ampullary obstruction

AIDS cholangiopathy

Oriental cholangiohepatitis

Acute
cholangitis

Elective ERCP Emergent ERCP

IV antibiotics � resuscitation

Drainage/clearance

Laparoscopic cholecystectomy 
 for gallstones
Consider surgical resection/bypass
 for other etiologies

Patient
worsens

Patient
improves

Figure 23.2 Algorithm for treatment of acute cholangitis.
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malignancy along with metal stent placement. Sump 

syndrome can be treated by endoscopic sphincter-

otomy. Mirizzi’s syndrome is managed as described 

above. Primary sclerosing cholangitis can be man-

aged by stenting of the dominant stricture, and using 

ursodeoxycholic acid, but defi nitive treatment would 

involve liver transplant. Ampullary obstruction sec-

ondary to stenosis can be managed with a sphinc-

terotomy or may require ampullectomy or surgery 

if malignant obstruction is present. AIDS cholangio-

pathy commonly causes papillary stenosis which can 

be relieved with sphincterotomy. Oriental cholan-

giohepatitis may be managed initially with antibiotics 

and endoscopic clearance of stones, but may require 

hepatic lobectomy.

Bile leak

The incidence of reported iatrogenic biliary tract inju-

ries during laparoscopic cholecystectomy ranges from 

0 to 1% compared to 0.1–0.2% during open cholecys-

tectomy. Classifi cation of bile duct injuries is shown 

in Table 23.3.

Clinical features
The time period for clinical presentation and rec-

ognition of bile duct injuries is highly variable and 

dependent on the nature of the injury.

A bile leak usually presents early. The mean period 

to postoperative detection is 8 days. The patient may 

complain of severe, diffuse abdominal pain, nau-

sea, bloating and fatigue. There may be a low-grade 

pyrexia and mild leukocytosis.

Biliary strictures usually present later, as long as 3 

months after cholecystectomy. They may present with 

jaundice, cholangitis, elevated liver enzymes or abdom-

inal pain.

Management
• Morbidity and mortality are minimized when suc-

cessful management of bile duct injuries is accom-

plished early.

• Abdominal ultrasound or CT assesses whether or 

not there is extrahepatic biliary obstruction and the 

presence or absence of bile collections.

• If a bile collection is found in the right upper quad-

rant, it should be drained percutaneously.

• If a leak or obstruction is present, an ERCP should 

be undertaken to defi ne the site and extent of the 

biliary injury with endoscopic therapy if indicated. 

An exception may be the situation where bile drain-

age through the drain decreases suggesting healing of 

the leak and no further intervention may be required.

• The most common is leakage from the cystic duct 

stump (type A) followed by junction of the cystic 

duct with the bile duct (type D) and duct of Luschka 

(type A).

• Leaks can be treated by endoscopic stent placement 

or sphincterotomy. If there are associated common 

bile duct stones, they should be removed following 

a sphincterotomy. Complete bile duct occlusion from 

a clip or ligature precludes endoscopic therapy. Type 

E is most severe and requires expert management by 

a hepatobiliary team. A Roux-en-Y hepaticojejunos-

tomy is the procedure of choice for complete ductal 

transection or for high-grade stricture.
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Acute esophagogastric variceal hemorrhage is a life-

threatening emergency that is still associated with a 

high mortality. This is especially true when advanced 

cirrhosis of the liver is the underlying disease, in par-

ticular if the cirrhosis of the liver is caused by alcohol-

ism that most likely has also damaged other organs 

such as the kidney and heart. The management in the 

acute stage is therefore a complex issue requiring close 

multidisciplinary cooperation.

Clinical presentation
Patients suffering from an acute variceal hemorrhage 

usually present with hematemesis followed by melena. 

Depending on the severity of blood loss, hemodynamic 

instability, and the stage of the underlying liver dis-

ease, bleeding may be associated with encephalopathy, 

ascites, jaundice, hepatorenal syndrome and infection.

Physical inspection may reveal skin lesions such as 

palmar erythema, and spiders, particularly in the areas 

of face, neck, shoulders and arms suggesting the pres-

ence of advanced liver disease related to alcoholism.

Diagnosis
Endoscopy is well established as the primary approach 

to acute upper gastrointestinal bleeding because it 

provides diagnosis and therapy at the same time (see 

Chapter 3). To improve therapeutic results, precise 

diagnosis of the bleeding source is of major impor-

tance. Patients with already known portal hyperten-

sion may bleed from other sources than varices [1,2]. 

The use of balloon tamponade in a patient suffering 

from Mallory–Weiss bleeding that is not uncommon 

in alcoholic patients would be disastrous. The success 

of endoscopic examination strongly depends on the 

experience of the endoscopist and the completeness 

of the armamentarium. 

Thorough upper gastrointestinal endoscopy is man-

datory to exclude presence of multiple bleeding sources. 

In  the case of bleeding from the esophagus (varices, 

Mallory–Weiss tears), immediate hemostasis should be 

fi rst performed prior to completion of the endoscopic 

investigation. A stomach full of blood obscures the view 

and carries a risk of aspiration. Complete evacuation of 

blood clots from the stomach and duodenum is required 

to obtain a precise diagnosis, and in addition may reduce 

the risk of development of encephalopathy. The use 

of a therapeutic endoscope with a working channel of 

6.0 mm (GIF-XTQ 160, Olympus Optical Corp., Tokyo, 

Japan) is recommended to enable quick suction. An 

additional powerful suction pump is required to evacu-

ate oropharyngeal secretion preventing aspiration. A 

water pump is used for fl ushing through the additional 

water jet channel of the endoscope (Fig. 24.1). Such 

a targeted cleansing of the stomach is more effi cient 

than any other method such as lavage or erythromycin 

administration.

Regarding timing of endoscopy in patients with upper 

gastrointestinal hemorrhage, cost-effective indication 

criteria for urgent endoscopy must be considered (see 

Chapters 3 and 21). Symptoms of acute bleeding such 

as hematemesis, melena and hemodynamic instability 

are valid indications for emergency upper gastrointes-

tinal endoscopy that can be carried out immediately 

after stabilizing the hemodynamic condition of the 

patient. The importance of airway management cannot 

be overstressed. Endotracheal intubation may be nec-

essary to prevent aspiration and also to facilitate emer-

gency endoscopy in those with massive bleeding.

The initial severity of bleeding with signifi cant blood 

loss and early rebleeding are independent risk factors 

that are prognostically related to mortality. Rebleeding 
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 terlipressin can reduce mortality. Somatostatin and its 

synthetic analogue octreotide have a similar portal pres-

sure decreasing effect with fewer side effects compared 

to vasopressin. It is administered by intravenous infu-

sion (somatostatin 250 µg/hour, octreotide 50–100 µg/

hour) following a bolus of 250 µg somatostatin or 50 µg 

octreotide. Vasoactive drugs may transiently control 

variceal bleeding in around 50% of cases. Defi nitive 

endoscopic treatment (bleeding control and secondary 

prophylaxis) should therefore follow as soon as possible. 

Patients with massive variceal bleeding, however, are 

unlikely to benefi t from pharmacotherapy alone.

Balloon tamponade
Tamponade of the esophagus using the double-balloon 

Sengstaken–Blakemore balloon or tamponade of the gas-

tric fundus and cardia using the single-balloon Linton–

Nachlas balloon in case of acute variceal hemorrhage 

represents an ultimate treatment when endoscopy fails 

to control bleeding. It is very infrequently used today 

because of its high complication rate (see Chapter 10), 

in contrast to the effectiveness of endoscopic hemostatic 

methods. Like pharmacotherapy, balloon tamponade is 

also used when immediate endoscopy is not available.

The use of balloon tamponade requires some pre-

cautions, in order to prevent complications (Fig. 24.2):

1. Ensure the placement of the gastric balloon in the 

stomach radiologically prior to infl ating the  gastric 

is the most decisive of all the determinants. The effec-

tiveness of any endoscopic method has therefore to be 

assessed by two parameters, i.e. initial hemostasis and 

rebleeding rate. Ultimately, defi nitive initial bleeding 

control is the most important goal, in order to improve 

outcome.

Therapy
Management of acute hemorrhage from esophagogastric 

varices is still a challenging issue. All hemostatic treat-

ment modalities are considered palliative, as they are 

unable to alter the underlying disease. Only liver trans-

plantation may provide cure for advanced liver disease.

The outcome of acute hemorrhage depends not only 

on the initial hemostasis, but also on the emergency 

general management of the patient: hemodynamic and 

respiratory resuscitation, and prevention and treat-

ment of complications, such as aspiration, infection, 

coagulopathy, encephalopathy and renal failure.

Pharmacotherapy
The role of pharmacotherapy is debatable. However, 

vasoactive drugs are recommended as an initial treat-

ment if an immediate endoscopy is not available. 

Terlipressin (glypressin), a long-acting analogue of vaso-

pressin, is the most commonly used drug to decrease 

the portal venous pressure; 1–2 mg is given intrave-

nously every 4–6 hours. A metaanalysis suggests that 

Figure 24.1 Endoscopic armamentarium for gastrointestinal hemorrhage. Therapeutic upper GI endoscope with 3.7 and 6.0 mm 

working channel (right). A water pump attached to the water jet channel (left).
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balloon of the Sengstaken–Blakemore tube with at 

least 150 mL air or water (400 mL for the Linton–

Nachlas balloon).

2. Put the tube under gentle external traction before 

infl ating the esophageal balloon with maximum 80 mL 

air or water. The Linton–Nachlas balloon is fi rst infl ated 

with 150 mL air or water, and then fi lled up to 400 mL 

under gentle traction. External traction is maintained 

during the entire application.

Placement of a Sengstaken–Blakemore balloon 

tube in case of endoscopically uncontrolled esopha-

geal variceal bleeding may be cumbersome or even 

impossible. Additionally, patients treated with bal-

loon tamponade are at high risk of aspiration, and 

therefore usually require tracheal intubation. In such 

cases, the use of a newly designed removable covered 

self-expandable metal stent (SX-Ella-Danis stent, 

Ella-CS s.r.o. Czech Republic) has been recom-

mended, as it is easier to insert and does not obstruct 

the esophagus. The stent has a length of 135 mm 

and a diameter of 25 mm. A balloon attached at the 

distal end of the delivery catheter allows for precise 

stent placement without fl uoroscopic monitoring. 

The stent is  introduced over an endoscopically placed 

guidewire. Once the tip is deeply advanced into the 

stomach, the balloon is infl ated, and the delivery 

catheter is slowly withdrawn until the infl ated bal-

loon comes across the cardia. The stent can then be 

deployed under gentle traction in the usual man-

ner. In the preliminary report of Hubmann et al. [3], 

the stent was left for 5–7 days. As for balloon tam-

ponade, it is advisable to remove the stent as early 

as possible because of the potential risk of damaging 

80 ml

150 ml 400 ml

Figure 24.2 Placement of Sengstaken–Blakemore balloon tube 

for esophageal variceal bleeding (left), Linton–Nachlas balloon 

tube for variceal bleeding from the cardia and fundus (right).

Figure 24.3 Para- or perivariceal injections of 

sclerosant for controlling mild hemorrhage from an 

esophageal varix. Injections are performed as close as 

possible to the variceal wall, in order to compress the 

bleeding site and to induce thrombosis of the varix.
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the esophageal wall. Endoscopic treatment should 

immediately follow to eradicate the varices. For this 

purpose, band ligation is preferred over sclerotherapy 

because of its lower rates of complications, rebleed-

ing and mortality [4].

Sclerotherapy
Injection sclerotherapy using ethanolamine oleate 3%, 

polidocanol 1%, sodium morrhuate 5% etc. is effective 

in controlling mild variceal bleeding of the esophagus. 

Injection is performed para- or perivariceally with a 

Figure 24.4 Band ligation of an acutely bleeding esophageal varix. (a) Following the identifi cation of the bleeding site, the endoscope 

is withdrawn in order to attach the band ligation device. (b) The bleeding site is targeted and sucked into the attached cylinder. (c) The 

band is released. (d) The bleeding is stopped, and the bleeding site is seen on the ligated varix.
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22–25 G needle depending on the viscosity of the scle-

rosant used (Fig. 24.3). The length of the needle should 

not exceed 5 mm to prevent transmural injections. Use 

of large amount of sclerosant must be avoided because 

of the risk of wall necrosis that may lead to further 

complications (see Chapter 10). Sclerotherapy is there-

fore not particularly suitable for severe bleeding from 

large esophageal varices because of the high volume of 

sclerosant needed. The hemostatic effect of endoscopic 

sclerotherapy in esophageal varices is based on initial 

mechanical compression of the bleeding site and there-

after thrombosis of the varix by chemical endothelial 

irritation. In patients with advanced cirrhosis of the liver 

and coagulopathy, sclerotherapy is therefore unlikely 

to achieve defi nitive hemostasis. In a randomized trial 

comparing sclerotherapy with cyanoacrylate oblitera-

tion, sclerotherapy showed an immediate hemostasis 

rate of only 56% with a an early rebleeding rate of 56%, 

and most of early rebleeding occurred within the fi rst 

2 weeks, caused by sclerotherapy-induced ulcers [5].

Sclerotherapy is also not indicated for huge fun-

dic varices because of the high risk of torrential early 

rebleeding from sclerotherapy-induced ulcers, as it 

is unable to obliterate all the tributaries in one ses-

sion. Most patients with bleeding gastric varices 

treated with sclerotherapy will die from uncontrolled 

rebleeding within the fi rst 30 days [6].

Band ligation
Endoscopic variceal ligation has proved to be effective 

in acute esophageal variceal bleeding. Its major draw-

back is that one has to withdraw the endoscope after 

identifying the bleeding source, in order to attach the 

device to the tip of the endoscope (Fig. 24.4).

In the case of severe variceal bleeding visibility and 

suction are limited due to the cap. If the bleeding spot 

cannot be well identifi ed, placement of several rubber 

bands using the multiband ligator at the most distal 

portion of the esophagus is recommended to reduce the 

blood fl ow, thus controlling the bleeding (Fig. 24.5).

Figure 24.5 Control of an 

endoscopically unidentifi able esophageal 

variceal bleeding using a multiband 

ligator. Bleeding is controlled by 

placing several bands at the most distal 

esophagus.
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until complete eradication of the varices is achieved. 

Compared to sclerotherapy, band ligation has shown a 

higher recurrence rate of variceal formation after initial 

eradication. Sclerotherapy using small amount of scle-

rosant may be required to eradicate remaining varices 

untreatable by band ligation. Metachronous combina-

tion of band ligation and low-volume sclerotherapy has 

been proved to signifi cantly reduce variceal recurrence 

and recurrent bleeding rates [7,8].

Endoscopic variceal ligation should not be used for 

huge bleeding fundic varices for the same reason as 

for the sclerotherapy. Acute bleeding from smaller 

fundix varices may be controlled by band ligation. 

However, band ligation is unable to obliterate all the 

tributaries of huge fundic varices, hence carrying a 

high risk of massive rebleeding due to the ligation-

induced ulcers after 2–3 days [9]. Figure 24.6 (see 

also Plate 24.1) shows the venography of extensive 

conglomeration of collateral vessels of fundic varices 

behind the gastric wall emphasizing the phenomenon 

“the tip of the iceberg.”

Cyanoacrylate obliteration
Endoscopic variceal obliteration using N-butyl-2-

cyanoacrylate (Histoacryl®, Braun-Melsungen, Germany, 

Glubran®, GEM, Italy) is undoubtedly more effec-

tive than other treatment modalities for massive 

esophageal and fundic variceal hemorrhage [10–13]. 

It represents the only endoscopic option to effectively 

control bleeding from sclerotherapy or EVL-induced 

ulcers (Plate 24.2a, b). Cyanoacrylate obliteration is 

also widely accepted as the current best treatment 

Figure 24.6 Endoscopic picture of huge fundic varices (see 

Plate 24.1). Venography obtained after complete obliteration 

therapy using a total of 6 mL Histoacryl-Lipiodol mixture (b).

Figure 24.7 Radiographs illustrating the 

principle of balloon retrograde transjugular 

obliteration of fundic varices (courtesy of 

Dr Murakami, Japan).

Following the control of bleeding, endoscopy should 

be repeated as soon as possible, in order to achieve com-

plete eradication of the varices hence minimizing the 

rate of early rebleeding. Second endoscopic treatment 

can usually be performed after 4 days. Ligation can be 

cautiously applied to the still patent varices despite the 

presence of fresh ligation-induced necroses. Further liga-

tions should be consistently repeated every 3–4 weeks 
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modality for controlling acute hemorrhage from huge 

fundic varices (Plate 24.3a, b).

Balloon-occluded retrograde transvenous oblitera-

tion (B-RTO) is widely used for eradication of fundic 

varices in Japan [14]. Figure 24.7 shows the tech-

nique of transjugular approach of B-RTO.

Following the European approval of N-butyl-2-

cyanoacrylate for endoscopic application, the tissue glue 

has attracted more interest in many countries of the 

world because it is easier and highly  effective in control-

ling both esophageal and fundic variceal hemorrhage.

The tissue glue N-butyl-2-cyanoacrylate is an aque-

ous solution which polymerizes and hardens within 

20 seconds in a physiological milieu and almost 

instantaneously upon contact with blood. To prevent 

Table 24.1 Technique of endoscopic variceal obliteration 

using N-butyl-2 cyanoacrylate.

Mix Histoacryl® with Lipiodol® in 0.5 : 0.8 ratio

Inject directly into the varix

Lubricate the injector with Lipiodol

Measure the dead space of the injector

Use distilled water of the same volume to fl ush out 

 cyanoacrylate

Continue fl ushing the injector after injection to maintain the 

 injector patency

Apply not more than 0.5 mL of glue per injection in esophagus 

and 1.0 ml in fundus to avoid embolization

Obliterate all visible fundic varices in one session to prevent 

 rebleeding

Control endoscopy 
after 3 weeks

Control endoscopy 
every 3 or 6 months

Control endoscopy 
every 3 or 6 months

“Low dose” endoscopic
injection selerotherapy

“Second look” endoscopy
after 4 days

Incomplete eradication Complete eradication

Complete eradication

2nd obliteration

Gastric varices

2nd–4th ligation

Esophageal varcies

Complete eradication

Complete eradication

Esophageal varices

“Variceal bleeding”

Gastric varices

Obliteration Ligation

NonbleedingBleeding NonbleedingBleeding

Incomplete eradication

Figure 24.8 Algorithm of endoscopic 

management of acute esophagogastric 

variceal hemorrhage.
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cyanoacrylate from solidifying too quickly, it is neces-

sary to dilute it with the oily contrast agent Lipiodol® 

(Guerbert Villepinte, France) in a ratio of 0.5 : 0.8. 

Lipiodol is not only compatible with the tissue adhe-

sive but also allows fl uoroscopic monitoring of the 

glue injection. N-butyl-2-cyanoacrylate is injected 

strictly into the lumen of the varix.

The most serious potential risk of intravariceal injec-

tion of N-butyl-2-cyanoacrylate is embolism. There 

have been several case reports on embolization of the 

glue from the varices into the lung, spleen, brain and 

pelvic region [15]. These serious complications are rare. 

Usually, N-butyl-2-cyanoacrylate polymerizes and solid-

ifi es in the vessel instantaneously, so that an embolism 

is very unlikely. In the case of patent foramen ovale or 

other right-to-left shunting in the mediastinum, this 

rare, serious complication may occur. To prevent such 

complications, the amount of N-butyl-2-cyanoacrylate 

per injection should be limited to a maximum of 0.5 mL 

for esophageal varices and 1 mL for large fundic varices. 

If greater amounts are needed due to the large size of 

the varices, injection should be performed in succes-

sion. The details of the cyanoacrylate injection tech-

nique are described in Table 24.1.

Our algorithm of endoscopic management of esoph-

agogastric variceal bleeding is shown in Fig. 24.8.

In acute variceal hemorrhage, transjugular intrahe-

patic portosystemic shunt (TIPS) has a role if endo-

scopic treatment fails [16]. Surgical shunt has been 

widely abandoned because of its very high periopera-

tive morbidity and mortality.
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Introduction

Acute liver disease may cause rapidly evolving hepatic 

decompensation characterized by coagulopathy and 

hepatic encephalopathy, a syndrome known as acute 

liver failure [1–3]. Patients with acute liver failure 

typically present with nonspecifi c symptoms that are 

promptly followed by jaundice and altered mental sta-

tus. The changes in mental status can progress from 

mild confusion to coma over a short period of time. 

The abnormalities in laboratory tests include markedly 

elevated serum aminotransferase levels, hyperbiliru-

binemia and hypoprothrombinemia. Hypoglycemia, 

renal failure and metabolic acidosis are poor prog-

nostic indicators in the setting of acute liver failure. In 

patients who develop multiorgan failure, the mortality 

rate ranges from 50% to 90%.

An illness resulting in sudden hepatocyte dysfunc-

tion is the basic mechanism that leads to acute liver 

failure. The most common causes of acute liver failure 

include drug-induced liver injury (acetaminophen/

paracetamol, isoniazid, etc.) and acute viral hepati-

tis. Up to 50% of cases of acute liver failure are due 

to acetaminophen hepatotoxicity. Rarely, acute liver 

failure is the initial manifestation of an underlying 

chronic liver disease (Wilson disease, autoimmune 

hepatitis or reactivation of chronic hepatitis B). 

Treatment of acute liver failure should be individual-

ized. In general, aggressive supportive care may buy 

time and allow for hepatic regeneration and recovery 

to take place. However, clinical features and diagnostic 

tests indicative of poor prognosis necessitate timely 

liver transplantation.

Defi nitions

Acute liver failure
Acute liver failure is characterized by marked coagu-

lopathy and defi ned as a prothrombin time or factor 

V level of less than 50% of normal in the setting of 

acute liver disease (Table 25.1).

Fulminant hepatic failure
Trey and Davidson [4] defi ned fulminant hepatic fail-

ure in 1970 as the acute onset of liver disease with 

coagulopathy, development of hepatic encephalop-

athy within 8 weeks of the onset of illness, and no 

prior evidence of liver disease. There is disagreement 

regarding the time interval between the onset of 

symptoms and hepatic encephalopathy. Some experts 

have proposed a time interval between the onset of 

jaundice, rather than symptoms, and the develop-

ment of hepatic encephalopathy to defi ne acute liver 

failure [5]. Bernuau and colleagues [5] at the Hôpital 

Beaujon defi ne fulminant hepatic failure as the devel-

opment of hepatic encephalopathy within 2 weeks of 

the onset of jaundice (Table 25.1).

Subfulminant hepatic failure
Subfulminant hepatic failure constitutes acute liver fail-

ure characterized by the development of encephalopathy 

2 weeks to 3 months after the appearance of jaundice.

Late-onset hepatic failure
Late-onset hepatic failure is characterized by an inter-

val of 8 weeks to 6 months between the onset of ill-

ness and development of hepatic encephalopathy.
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The most common causes of acute liver failure 

include drug-induced liver injury and viral hepatitis. 

These two causes account for 80% to 85% of all cases 

for which a cause can be determined (Table 25.2). 

The etiology of acute liver failure has been variable 

over the years. Current data from the Acute Liver 

Failure Study Group (ALFSG) demonstrates that 

drug-induced liver injury is the most common cause 

of acute liver failure. According to the ALFSG reg-

istry, acetaminophen accounted for 32% of cases 

of acute liver failure in 1998 and 47% in 2005 [8]. 

Earlier studies showed that viral hepatitis accounted 

for the majority of cases between 1960 and 1980. A 

report from the University of Pittsburgh spanning 

from 1983 to 1995 showed a 19% incidence of aceta-

minophen hepatotoxicity and 18% incidence of hep-

atitis B as the cause of acute liver failure [9]. A report 

from ALFSG in a prospective analysis from 17 centers 

between 1998 and 2001 showed drug-induced hepa-

totoxicity (acetaminophen toxicity 39% and idiosyn-

cratic drug reaction 13%) as the leading cause, with 

hepatitis A and B accounting for 11% of cases with 

acute liver failure [10–12].

Other unusual etiologies of acute liver failure 

include toxins, metabolic diseases, vascular events, 

tumors and allograft rejection. In the developed geo-

graphic regions, such as US and Europe, drug-induced 

hepatotoxicity, particularly acetaminophen-related, 

is the most common etiology. On the other hand, 

acute viral hepatitis is the most common etiology 

in developing countries. A large series from King’s 

College Hospital in London reported that 56% of 763 

patients developed acetaminophen-related fulminant 

hepatic failure. A study from the US reported 38% of 

acute liver failure was caused by acetaminophen. It is 

Hyperacute, acute and subacute hepatic 
failure
O’Grady and colleagues [6] from King’s College 

Hospital classifi ed acute hepatic dysfunction into three 

subgroups based on time interval between the onset of 

jaundice and hepatic encephalopathy. In hyperacute 

liver failure, the time interval was less than 7 days; in 

acute liver failure, the time interval was 8 and 28 days, 

and in subacute liver failure, time interval was between 

5 and 12 weeks [6]. The classifi cations by Bernuau et al. 

[5] and O’Grady et al. [6] label patients with previ-

ously stable, chronic liver disease who develop sudden 

hepatic decompensation as acute liver failure. Patients 

with the shortest time interval between the onset of 

jaundice and development of hepatic encephalopathy 

have the best prognosis. Therefore, patients with fulmi-

nant (hyperacute or acute) may benefi t from prompt 

diagnosis and appropriate management, including 

evaluation for liver transplantation if necessary.

Epidemiology

The actual incidence of acute liver failure remains 

unknown. It is estimated that approximately 2000 

individuals develop acute liver failure annually in the 

United States, with 200 to 300 undergoing liver trans-

plantation [7]. It is suspected that referral bias infl uences 

the reported etiology and outcome of acute liver failure.

Etiology

The causes of acute liver failure are diverse and the 

distribution varies according to the geographic region. 

Table 25.1 Defi nitions of acute liver failure.

Acute liver failure Acute liver disease, with prothrombin time or factor V less than 50% of normal

Fulminant hepatic failure Acute liver failure with hepatic encephalopathy, developing less than 2 weeks1 (or 8 weeks)2 after 

   onset of jaundice1 (or illness)2

Subfulminant hepatic failure3 Acute liver failure with hepatic encephalopathy, developing from 2 weeks1 (or 8 weeks)2 to 3 

   months1 (or 6 months)2 after onset of jaundice1 (or illness)2

1Criteria from ref. 5.
2Criteria from ref. 4 and ref. 17.
3Also called late-onset hepatic failure.

Reproduced from ref. 1.
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estimated that the increase in acute liver failure in 

US is associated with the use of excessive therapeutic 

doses of acetaminophen by heavy drinkers of alcohol.

Drugs
Drug-induced liver injury is the leading cause of acute 

liver failure in the developed countries. It accounts for 

more than 50% of all cases of acute liver failure in the 

US and the UK. Drug-induced acute liver failure may 

complicate as many as 20% cases of drug-induced 

hepatitis. It is estimated that more than 50 000 emer-

gency room visits and nearly 500 deaths in the US 

occur annually as a result of acetaminophen-related 

hepatotoxicity. Drug-induced liver injury is more prev-

alent in women and individuals older than 40 years of 

age. Drug-related hepatotoxicity has been divided into 

two groups, namely dose-dependent (predictable) and 

idiosyncratic (unpredictable). Dose-dependent hepato-

toxicity is predictable and presents with a typical pat-

tern. In contrast, idiosyncratic hepatotoxicity affects 

less than 1% of users of an individual drug and lacks a 

characteristic pattern. Idiosyncratic drug reactions 

account for 10–15% of cases of acute liver failure, but 

are associated with high mortality rate.

Acetaminophen-induced hepatotoxicity occurs in a 

dose-dependent, predictable fashion. Acetaminophen 

is generally safe within the recommended dosage of 

3–4 g/d, and its sulfate or glucuronide metabolites are 

not hepatotoxic. A minor fraction of an acetaminophen 

dose is metabolized by P-450 enzymes to a reactive 

metabolite that is conjugated by glutathione to a 

nontoxic compound. Acetaminophen hepatotoxicity 

consistently results in hyperacute liver failure. Serum 

aminotransferase levels are markedly elevated in 

patients with acetaminophen hepatotoxicity, with val-

ues typically exceeding 3000–4000 IU/L. Acute liver 

failure is triggered by acetaminophen overdose when 

more than 10 g is ingested or with use of high ther-

apeutic doses by alcoholics who have induced cyto-

chrome P-450 enzymes. In addition, alcoholics may 

have reduced glutathione stores due to poor nutri-

tion, leaving more toxic intermediates available to 

cause cell injury. These toxic intermediate metabolites 

accumulate and bind to cytoplasmic proteins within 

hepatocytes leading to cell death. Acetaminophen 

overdose can be associated with up to 50% mortal-

ity, whereas excessive ingestion of acetaminophen 

by alcoholics is associated with an approximate 20% 

mortality rate.

Examples of drugs that may be associated with idio-

syncratic hepatotoxicity resulting in acute liver failure 

include halothane, isoniazid, disulfi ram, valproate, 

phenytoin, sulfonamides, methyldopa, propylthiour-

acil, nonsteroidal antiinfl ammatory drugs, bromfenac 

and troglitazone. In most cases, presumed idiosyn-

cratic abnormalities in hepatic drug metabolism are the 

main underlying mechanisms of this type of injury. In 

patients with idiosyncratic drug-induced hepatotox-

icity, eosinophilia and/or the presence of a rash are 

indicative of hypersensitivity reaction, although these 

fi ndings are uncommon.

Viral hepatitis
All fi ve hepatotropic viruses have been associated with 

acute liver failure. However, acute hepatitis C is more 

Table 25.2 Known causes of acute liver failure.

Viral hepatitis

 Hepatitis A, B, C, D and E viruses

Hepatitis due to other viruses

 Herpesviruses 1, 2, and 6

 Adenovirus

 Epstein–Barr virus

 Cytomegalovirus

Drug-induced liver injury

 Acetaminophen overdose

 Idiosyncratic drug reaction

Toxins

 Amanita phalloides

 Organic solvents

 Phosphorus

Metabolic disorders

 Acute fatty liver of pregnancy

 Reye syndrome

Vascular events

 Acute circulatory failure

 Budd–Chiari syndrome

 Veno-occlusive disease

 Heat stroke

Miscellaneous disorders

 Wilson disease

 Autoimmune hepatitis

 Massive infi ltration with tumor

 Liver transplantation with primary graft nonfunction

Reproduced from ref. 1.
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likely to result in chronic liver disease rather than 

cause fulminant hepatitis. In the past, patients with 

fulminant hepatic failure and unknown cause of acute 

liver failure were labeled as non-A, non-B hepatitis. 

It was suspected that hepatitis C virus, or some other 

viral agent, was the likely etiology. Subsequently, 

hepatitis C virus RNA and/or antibody to hepatitis C 

virus were found to be undetectable in the majority 

of patients labeled as cryptogenic fulminant hepatic 

failure. It is important to know that less than 1% of 

patients with acute viral hepatitis will develop ful-

minant liver failure. Patients who develop fulminant 

hepatic failure secondary to acute hepatitis A and acute 

hepatitis B present with a hyperacute course. Typically, 

jaundice is rapidly followed within 1 week by hepatic 

encephalopathy. Acute hepatitis A causes fulminant 

hepatic failure in 0.1% to 0.5% of cases and is com-

mon in intravenous drug users. Patients with fulmi-

nant hepatitis A usually fare well with a survival rate 

of 60%. Fulminant hepatitis A is more severe in older 

patients and individuals with preexisting chronic liver 

disease. Acute hepatitis B is the most common viral 

cause of fulminant hepatic failure. Rapid clearance 

of hepatitis B virus has been reported in 30% to 50% 

of patients with acute hepatitis B-related fulminant 

hepatic failure as a result of major immunological 

attack on infected hepatocytes. These patients may 

have undetectable levels of HBsAg within a few days 

of onset of illness and have been wrongly labeled as 

cryptogenic liver disease. Hepatitis D virus is a rare 

cause of acute liver failure, is more prevalent in injec-

tion drug users, and typically presents in the setting 

of fulminant hepatitis B. Acute coinfection with hep-

atitis B and hepatitis D virus or superinfection with 

hepatitis D virus in a patient with chronic hepatitis B 

may precipitate fulminant hepatic failure, and coin-

fected patients are at higher risk for fulminant hepatic 

failure than patients with acute hepatitis B monoin-

fection [13]. Fulminant hepatic failure is infrequently 

associated with hepatitis E infection, but hepatitis E 

virus-related epidemics have been associated with 

fulminant hepatic failure in pregnant women. The 

mortality rate is approximately 40% in pregnant 

patients with hepatitis E-induced fulminant hepatic 

failure. Hepatitis caused by other viruses, including 

herpes viruses 1, 2 and 6, adenovirus, Epstein–Barr 

virus and cytomegalovirus rarely results in acute liver 

failure (Table 25.2).

Toxins
Several toxins have been implicated in patients 

with acute hepatic failure. Organic solvents, such 

as  fl uorinated hydrocarbons trichloroethylene and 

 tetrachloroethane, can induce hepatotoxicity and 

acute liver failure.

Metabolic conditions
Metabolic conditions associated with acute liver fail-

ure include acute fatty liver of pregnancy and Reye 

syndrome. Both of these conditions present with liver 

biopsy fi ndings of microvesicular fatty infi ltration as 

compared to massive hepatic necrosis that is uniformly 

noted in other causes of fulminant hepatic failure. 

Typically, acute fatty liver of pregnancy presents in the 

third trimester with rapid onset of jaundice, hypoglyc-

emia, coagulopathy and hepatic encephalopathy. Serum 

aminotransferase levels are usually below 1000 IU/L. 

Emergent delivery of the fetus is recommended. Acute 

liver failure can also be associated with Wilson disease 

and autoimmune hepatitis.

Miscellaneous
Vascular complications can also lead to the development 

of acute liver failure (Table 25.2). Myocardial infarction 

or cardiomyopathy with acute circulatory failure can 

precipitate acute liver failure. Rarely, hepatic venous 

outfl ow obstruction following acute Budd–Chiari syn-

drome or venoocclusive disease can result in acute liver 

failure. Heat exhaustion-related reversible liver failure 

can develop in high-risk population, such as miners and 

long-distance runners. Metastatic tumor causing mas-

sive hepatic infi ltration characterized by intrasinusoi-

dal invasion can precipitate acute liver failure. Primary 

allograft nonfunction within a few days following liver 

transplantation can present as acute liver failure neces-

sitating retransplantation.

The above-mentioned causes of acute liver failure 

may be characterized by a fulminant or subfulmi-

nant course of hepatic failure (Table 25.3). Fulminant 

hepatic failure (hyperacute or acute) is the usual pres-

entation of liver failure in patients with acute hepati-

tis (types A, B, D and E), Amanita phalloides poisoning, 

acetaminophen overdose, and acute fatty liver of preg-

nancy. In contrast, patients with cryptogenic acute 

liver failure, drug-induced liver injury, hepatic venous 

outfl ow obstruction, Wilson disease and autoimmune 

hepatitis typically present with subfulminant hepatic 
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failure. The survival rate in patients affected by ful-

minant hepatic failure (40% to 60%) is signifi cantly 

better than that in patients with subfulminant hepatic 

failure (10% to 30%).

Clinical manifestations

The classic presentation of acute liver failure consti-

tutes a triad of jaundice, hepatic encephalopathy and 

coagulopathy [1–3]. The progression of acute liver 

failure is characterized by metabolic irregularities, 

renal dysfunction (50% of patients), cardiopulmonary 

failure and sepsis. Patients are susceptible to bacterial 

infections (80% of patients) or fungal infections (30% 

of patients).

Symptoms and signs
The initial symptoms of acute liver failure are constitu-

tional and include complaints such as malaise or nau-

sea. These symptoms are rapidly followed by jaundice. 

Mental status changes develop days to weeks after 

the onset of jaundice. The severity of hepatic enceph-

alopathy is divided into four grades. The diagnosis of 

grade 1 hepatic encephalopathy requires a high index 

of suspicion and is characterized by mild confusion, 

poor concentration ability and subtle neurological 

impairment. Grade 2 hepatic encephalopathy is char-

acterized by asterixis and dysarthria. Other clinical 

fi ndings in grade 2 include drowsiness, personality 

changes and inappropriate behavior. During grade 

3, most patients are disoriented and somnolent, but 

arousable. In grade 4, patients develop hepatic coma 

and are unarousable. Patients who develop grade 4 

hepatic encephalopathy have a less than 20% survival 

rate. Physical examination is characterized by jaun-

dice, easy bruising, changes in mental status and 

decreased or absent hepatic dullness on hepatic per-

cussion. The fi ndings on physical examination vary 

with the time of presentation.

Laboratory fi ndings
Laboratory fi ndings noted in patients with acute liver 

failure vary with severity of underlying liver disease 

and include marked elevation in serum aminotrans-

ferase levels, hyperbilirubinemia, hypoprothrombine-

mia, hypoglycemia and respiratory alkalosis preceding 

metabolic acidosis. Coagulopathy in acute liver failure 

is characterized by a prolonged prothrombin time and 

a factor V level of less than 50% of normal. Other 

electrolyte abnormalities that are common and may 

require correction include hyponatremia, hypophos-

phatemia, hypocalcemia and/or hypomagnesemia.

Management of complications

Acute liver failure may be incorrectly diagnosed 

as sepsis or a drug overdose during its initial stages. 

Prompt diagnosis and timely intervention can change 

the outcome of acute liver failure. Patients with acute 

liver failure are at increased risk for life-threatening 

complications. The identifi cation of the cause of acute 

liver failure can help streamline the management 

(acetylcysteine for acetaminophen overdose), predict 

the need for liver transplantation and estimate the 

prognosis of the underlying condition.

General measures
Patients with acute liver failure should be admitted to 

the intensive care unit and transferred to a hospital 

with a liver transplant program [14]. Patients should 

undergo an expedited liver transplant evaluation and 

listed for transplantation on the United Network for 

Organ Sharing (UNOS) transplant waiting list or its 

Table 25.3 Course of acute liver failure according to cause.

Predominantly fulminant (hyperacute � acute1) hepatic

  failure:

 Hepatitis A, B, D and E

 Amanita phalloides

 Acetaminophen overdose

 Acute fatty liver of pregnancy

Predominantly subfulminant (or subacute1) hepatic failure:

 Indeterminate or sporadic

 Drug-induced liver injury

 Budd–Chiari syndrome

 Veno-occlusive disease

 Wilson disease

 Autoimmune hepatitis

1Acute liver failure terminology (hyperacute vs acute vs 

subacute) of O’Grady et al. (ref. 6).

Reproduced from ref. 1.
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European equivalents if there are no contraindica-

tions (Table 25.4). Patients may need placement of 

Swan–Ganz and intraarterial catheters, a urinary cath-

eter and a nasogastric tube. Invasive measurement of 

intracerebral pressure and prompt treatment of cer-

ebral edema may be required to prevent permanent 

neurological damage. Mechanical ventilation is rec-

ommended in patients with grade 3 or grade 4 hepatic 

encephalopathy.

Hepatic encephalopathy and cerebral 
edema
Liver transplantation is contraindicated in at least 

30% of patients with acute liver failure as a result of 

neurological complications (Table 25.4). The under-

lying pathogenetic mechanisms for hepatic encepha-

lopathy and cerebral edema are different. Hepatic 

encephalopathy is triggered by the accumulation of 

toxic substances in the central nervous system. The 

toxic agents implicated include ammonia and endog-

enous benzodiazepine agonists. Patients with grade 1 

and grade 2 hepatic encephalopathy have a favora-

ble outcome. Grade 3 and grade 4 hepatic encepha-

lopathy are associated with poor prognosis. Cerebral 

edema is usually fatal following uncal herniation. The 

underlying mechanism for cerebral edema in the set-

ting of acute liver failure remains unclear. Grade 4 

hepatic encephalopathy is complicated by cerebral 

edema in approximately three-quarters of patients. 

Cerebral edema is the most common cause of death 

in patients with grade 4 hepatic encephalopathy. The 

blood–brain barrier is disrupted by cerebral edema. 

Cerebral ischemia develops if cerebral perfusion pres-

sure (mean arterial pressure minus intracerebral pres-

sure) drops below 40 mmHg.

Hepatic encephalopathy associated with fulminant 

hepatic failure should be managed in an intensive 

care unit. It is recommended that the patient head 

be elevated at 20–30º. Lactulose is not as effective 

in patients with fulminant hepatic failure. Lactulose 

should be instituted by nasogastric tube or by rectal 

enema. Lactulose dose should be titrated with a goal 

for two to four loose bowel movements per day. The 

role of antibiotics in hepatic encephalopathy second-

ary to fulminant hepatic failure is not well defi ned. 

Hepatic encephalopathy can deteriorate following gas-

trointestinal bleeding, hypokalemia or sepsis. These 

aggravating conditions should be promptly diagnosed 

and immediately treated.

The clinical features of cerebral edema include hyper-

tension, bradycardia, abnormal pupillary refl exes, decer-

ebrate rigidity and posturing, and brainstem respiratory 

patterns and apnea. The clinical manifestations occur 

late and indicate poor prognosis. It is recommended 

that intracerebral pressure be monitored closely and 

maintained below 20 mmHg. CT scan of the head may 

be needed to exclude other intracerebral complications 

such as hemorrhage or other structural lesions to assess 

candidacy for liver transplantation. CT scan and/or mag-

netic resonance imaging of the head are unreliable in 

predicting the intracerebral pressures.

Intracranial pressure should be monitored with sub-

dural or epidural transducers. Epidural transducers have 

lower sensitivity than subdural monitors but are safer to 

place. The benefi ts of intracerebral pressure transduc-

ers outweigh the risk of hemorrhage. The transducer 

measurements should be closely monitored to maintain 

intracerebral pressure below 20 mmHg and cerebral per-

fusion pressure above 50 mmHg. Patients with a per-

sistently elevated intracerebral pressure greater than 

40 mmHg despite aggressive therapy are poor candidates 

for orthotopic liver transplantation.

Mannitol is the drug of choice to treat cerebral 

edema. Mannitol is used intravenously at a dose of 

0.5–1 g/kg over 5 minutes and the same dose can 

be reinstituted to maintain the intracerebral pres-

sure. Mannitol use is contraindicated if serum osmo-

lality rises above 320 mosm/L. Mannitol should be 

used in conjunction with hemodialysis or continuous 

Table 25.4 Contraindications to liver transplantation for 

acute liver failure.1

Seropositivity for human immunodefi ciency virus

Active alcohol or drug abuse

Advanced cardiopulmonary disease

Uncontrolled sepsis

Widespread thrombosis of portal and mesenteric veins

Irreversible brain damage

Sustained elevation of intracerebral pressure to �50 mmHg

Cerebral perfusion pressure �40 mmHg for �2 hours

Improving hepatic function

1Modifi ed from ref. 18.

Reproduced from ref. 1.
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arteriovenous hemofi ltration in patients with renal 

failure. In patients who are refractory to man-

nitol, pentobarbital can be used with boluses of 

100–150 mg intravenously every 15 minutes for 1 

hour followed by a continuous infusion of 1–3 mg/

kg/h. Other measures to prevent increases in intrac-

erebral pressure include: minimizing disturbance; 

controlling agitation; elevating the head 20–30º 

above the horizontal; provide moderate hyperven-

tilation to a partial carbon dioxide pressure of 

25–30 mmHg; and phenytoin use for subclinical sei-

zures detectable by electroencephalography.

Coagulopathy
The coagulation abnormalities noted in acute liver fail-

ure include decreased levels of factors II, V, VII, IX and 

X resulting in prolonged prothrombin time and par-

tial thromboplastin time. The coagulation studies are 

closely and serially monitored as a prognostic indicator. 

Patients with coagulopathy in the setting of fulminant 

hepatic failure are at increased risk for bleeding from 

the gastrointestinal tract and arteriovenous access sites. 

Therefore, use of fresh frozen plasma to correct coagu-

lopathy is only indicated for a bleeding complication 

or prior to invasive procedures. Thrombocytopenia is 

commonly associated with fulminant hepatic failure 

as a result of bone marrow suppression and dissemi-

nated intravascular coagulation. Platelet counts should 

be monitored closely. Platelet transfusion is indicated if 

the platelets count drops below 50 000/µL in a patient 

with a bleeding complication.

Renal failure
Renal failure complicates 50% of cases with fulminant 

hepatic failure and indicates a poor prognosis. Renal 

failure is typically oliguric as a result of functional 

hepatorenal syndrome. Although, rarely patients may 

progress to acute tubular necrosis depending on the 

severity and duration of renal insult. Nephrotoxic drugs, 

such as aminoglycosides, nonsteroidal antiinfl amma-

tory agents, or contrast agents, should be avoided. 

Circulatory shock should be aggressively treated with 

intravenous colloids to maintain intravascular oncotic 

pressures and prevent lactic acidosis. Dopamine may be 

needed to maintain blood pressure. The indications for 

hemodialysis or continuous arteriovenous hemofi ltra-

tion include severe metabolic acidosis, hyperkalemia or 

fl uid overload.

Hypoglycemia
Hypoglycemia in the setting of fulminant hepatic failure 

is not uncommon and is caused by impaired hepatic 

glucose production, impaired hepatic gluconeogenesis 

and elevated serum insulin levels. Patients with ful-

minant hepatic failure should be placed on continu-

ous intravenous infusion of 10% dextrose. Infusion of 

hypertonic glucose may be needed to maintain blood 

glucose levels between 60–200 mg/dL. Caloric intake 

should be maintained at 35–50 kcal/kg to meet rest-

ing metabolic need. Blood glucose levels should be 

monitored every 4 hours following the onset of hepatic 

encephalopathy.

Infection
The risk of bacterial and fungal infections is signifi -

cantly higher in patients with fulminant hepatic failure. 

Sepsis is one of the leading contraindication for liver 

transplantation in the setting of fulminant hepatic fail-

ure. Bacteremia is a common problem in patients with 

altered mental status and indwelling catheters. Up to 

80% of patients with fulminant hepatic failure have 

clinical evidence of an underlying infection. The most 

common sites of infection are respiratory and urinary 

tract systems. The most prevalent infectious organisms 

include gram-positive streptococci, Staphylococcus aureus, 

and gram-negative organisms. Approximately one-third 

of patients with fulminant hepatic failure develop fun-

gal infections and Candida albicans is the most common 

etiology. Broad-spectrum, intravenous antibiotic and 

antifungal therapy should be initiated based on pre-

sumed or documented infection. Surveillance cultures 

should be performed as well. Prophylactic, empiric, 

parenteral, broad-spectrum antibiotics in combina-

tion with enteral amphotericin B and clotrimazole may 

reduce the risk of infection to 20%. Prophylactic anti-

fungal agents are more commonly used in grade 3 and 

grade 4 hepatic encephalopathy due to a signifi cantly 

higher risk of fungal infections.

Treatment

Patients with acute liver failure should be immedi-

ately admitted to an intensive care unit for supportive 

care. Pulmonary artery monitoring is warranted in 

patients with hemodynamic instability. In patients with 

grade 3 or grade 4 hepatic encephalopathy, mechanical 
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ventilation and intracerebral pressure monitoring should 

be considered. The etiology of fulminant hepatic fail-

ure should be determined and specifi c antidote therapy 

should be immediately initiated. Fulminant hepatic 

failure associated with acetaminophen and mushroom 

poisoning may benefi t from prompt N-acetylcysteine 

treatment, particularly in patients with suicide attempt 

who present early after ingestion of a large quantity 

of acetaminophen. Acid suppression therapy is used 

routinely to prevent stress-induced ulceration and gas-

trointestinal bleeding. Subsequently, the need and can-

didacy for liver transplantation should be evaluated.

Patients with fulminant hepatic failure should be 

transferred to a liver transplant center for further 

evaluation and management (Tables 25.4 and 25.5). 

Liver transplantation is a proven therapy for patients 

with fulminant hepatic failure. In a retrospective study 

from the US of 295 patients with acute liver failure, 

41% underwent liver transplantation, 25% recovered 

with supportive therapy and 34% did not survive. The 

1-year survival rate following liver transplantation 

was 76%. The predictors of improved survival follow-

ing liver transplantation for fulminant hepatic failure 

included improvements in surgical procedures, more 

effective immunosuppressive drugs, and a multidisci-

plinary approach to the intensive care management. 

Marginal donors can be considered. Liver transplanta-

tion can be performed across ABO blood groups. Some 

factors that prevent a successful liver transplant include 

lack of access to a transplant center, inadequate psycho-

social support system and donor shortage.

Patients have also undergone auxiliary heterotropic 

liver transplantation in emergent situations with com-

parable results, although this approach is rarely used in 

routine practice. In patients who demonstrate recovery 

of native liver posttransplant, immunosuppression can 

be discontinued. The heterotopic graft undergoes rejec-

tion and atrophy following withdrawal of immuno-

suppression. Living donor liver transplantation using a 

donor right lobe to an adult recipient and donor left 

lobe or left lateral segment to a child recipient has 

been performed in patients with fulminant hepatic 

failure as a result of the organ shortage, but ethical 

issues surrounding informed consent are challenging. 

Extracorporeal human donor graft has been used for 

a few days if the organ is not suitable. The methods of 

temporary liver support include various hepatic assist 

or support devices; these approaches remain experi-

mental and should only be used in the context of a 

clinical trial. Research is ongoing to develop transgenic 

pig livers that may be used in future to provide extra-

corporeal organ as a bridge to liver transplantation, but 

this approach is not likely to be available in the near 

future. Charcoal hemoperfusion demonstrated benefi t 

in an uncontrolled pilot trial, but a follow-up control-

led trial showed no improvement in survival rates. The 

use of corticosteroids, insulin, glucagon, prostaglan-

din analogues, repeated exchange transfusions, plas-

mapheresis, total body washout, and hemoperfusion 

through isolated primate livers remains experimental 

with no proven clinical benefi t in patients with fulmi-

nant hepatic failure.

Prognosis

The prognostic indicators of acute liver failure were 

studied by O’Grady and colleagues in London at the 

King’s College Hospital Acute Liver Failure Unit [15]. 

Table 25.5 Criteria for liver transplantation in fulminant 

hepatic failure.

Criteria of King’s College, London1

Acetaminophen patients

 pH �7.30, or

 Prothrombin time 6.5 (INR)2 and serum

  creatinine �3.4 mg/dL

Nonacetaminophen patients

 Prothrombin time 6.5 (INR), or

 Any 3 of the following variables:

 Etiology: non-A, non-B hepatitis or drug reaction

 Age �10 and �40 years

 Duration of jaundice before encephalopathy �7 days

 Serum bilirubin �17.6 mg/dL

 Prothrombin time �3.5 (INR)

Criteria of Hospital Paul-Brousse, Villejuif3

Hepatic encephalopathy, and:

 Factor V level �20% in patient younger than 30 years 

 of age, or

 Factor V level �30% in patients 30 years of age or older

1Data from ref. 6.
2INR, international normalized ratio.
3Data from ref. 16.

Reproduced from ref. 1.
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The observations made by these experts demonstrate 

a gradual improvement in survival over a 15-year 

period. The survival benefi t is clearly associated with 

improvement in supportive care in the setting of the 

intensive care unit and has no relationship with spe-

cifi c therapy. The overall mortality declined from 80% 

in 1973 to less than 50% in 1988. The etiology of 

acute liver failure is a major determinant of likelihood 

of recovery with supportive management and without 

the need for liver transplantation. Patients with aceta-

minophen hepatotoxicity and fulminant hepatitis A 

demonstrated much the best survival rates, whereas 

patients with non-A, non-B hepatitis or idiosyncratic 

drug reactions having the worst survival rates. Other 

predictors of prognosis in patients with fulminant 

hepatic failure include stage of hepatic encephalopa-

thy and factor V levels. The grade of hepatic enceph-

alopathy is an important predictor of outcome, with 

poor survival rates associated with grade 3 and grade 

4 hepatic encephalopathy. Bernuau and colleagues 

have reported that factor V levels of less than 20% 

in patients younger than 30 years of age or less than 

30% in older patients predict poor survival rate in 

the setting of viral hepatitis-related fulminant hepatic 

failure [16]. It is important to closely monitor serial 

changes in the prognostic predictors and overall clini-

cal status. It is crucial to establish the need for liver 

transplantation prior to the onset of grade 4 hepatic 

encephalopathy, cerebral edema and multiorgan fail-

ure (Table 25.5). In the era of donor shortage and 

increasing demand for liver transplantation, prudent 

utilization of liver transplantation in the setting of 

acute liver failure is necessary.
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Ascites is a common presenting sign in patients with 

various gastroenterological disorders. The most com-

mon cause of ascites is portal hypertension secondary 

to cirrhosis, which accounts for over 80% of patients 

with ascites [1]. Malignancy, congestive heart failure, 

tuberculosis, peritoneal diseases and other causes are 

the etiology of ascites in approximately 20% of cases. 

The development of ascites is a major complication of 

cirrhosis associated with an impaired quality of life 

and decreased survival. Nearly 60% of patients with 

compensated cirrhosis develop ascites within a period 

of 10 years after diagnosis of the disease [2]. The 

development of ascites in cirrhosis is associated with a 

probability of survival of 85% at 1 year and 56% at 5 

years [3]. Patients with cirrhosis and ascites are at risk 

of developing complications associated with a poor 

prognosis such as dilutional hyponatremia, refractory 

ascites, spontaneous bacterial peritonitis (SBP) and/or 

hepatorenal syndrome (HRS) and as a result should 

always be considered for liver transplantation [4]. 

This chapter will discuss the management of ascites 

and SBP in the setting of cirrhosis.

Pathophysiology of ascites in cirrhosis

Patients with advanced cirrhosis and portal hyper-

tension develop an inability to maintain extracellular 

fl uid volume within normal limits, which leads to the 

accumulation of fl uid in the peritoneal and/or pleural 

cavities and interstitial tissue [5–7]. The main cause 

of fl uid accumulation is an abnormal increase in renal 

sodium reabsorption. Patients with cirrhosis develop 

arterial splanchnic vasodilation likely secondary to 

the release of local vasodilator factors such as nitric 

oxide, glucagon or prostacyclin with a subsequent 

decrease in effective arterial blood volume [6,7]. The 

accumulation of fl uid and the abnormalities in renal 

function are the consequence of the homeostatic acti-

vation of vasoconstrictor and antinatriuretic factors 

triggered to compensate for a relative arterial under-

fi lling. A detailed review of the pathogenesis of ascites 

in cirrhosis is beyond the scope of this chapter and 

can be found elsewhere [6,7].

Clinical presentation and diagnosis

Clinical features
The main clinical symptom of patients with ascites 

is abdominal distension often accompanied by lower 

extremity edema. Some patients presenting with tense 

ascites have diffi culty breathing and limited physical 

activity. In cases where ascites occurs de novo, it usu-

ally develops slowly over the course of several weeks 

or months. Worsening liver disease, portal vein throm-

bosis, organic renal failure and development of hepa-

tocellular carcinoma with tumor invasion of the portal 

vein may also precipitate the development of ascites. 

In severe alcoholic hepatitis, ascites may appear rap-

idly but in most cases there is resolution following 

therapy and abstinence. Dyspnea may also occur as 

a consequence of accompanying pleural effusions. 
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is recommended [11]. In patients with renal failure 

(serum creatinine greater than 1.5 mg/dL), urine sedi-

ment and 24-hour urine protein should be assessed and 

the kidneys examined by ultrasonography. Evaluation 

of circulatory function should include measurement of 

arterial pressure and heart rate. A checklist of tests that 

need to be performed in patients with cirrhosis and 

ascites is described in Table 26.1.

Ascitic fl uid analysis
The technique for performing paracentesis has been 

described elsewhere [13,14]. The risk of bleeding in 

cirrhotic patients when performing a paracentesis is 

extremely low; the frequency of severe hemorrhage 

after a tap is approximately 0.20% and a lethal out-

come occurs in less than 0.01% of cases [15]. Most 

clinical trials in patients with cirrhosis and ascites have 

Patients with spontaneous bacterial peritonitis (SBP) 

can present with fever, chills, abdominal pain, hepatic 

encephalopathy, and rebound abdominal tenderness. 

However, in some cases patients with SBP may be 

asymptomatic or present with very few symptoms.

Other common manifestations of patients with ascites 

include fatigue, weakness, malnutrition and jaundice. 

Abdominal hernias due to increased intraabdominal 

pressure may occur in patients with cirrhosis and long-

standing ascites [8]. Umbilical hernias may increase in 

size in untreated ascites and sometimes cause signifi -

cant complications such as rupture and infection due 

to previous ulcer formation on the surface and delayed 

wound healing. Inguinal hernias can also be problem-

atic in patients with ascites. Painful gynecomastia may 

occur in patients with cirrhosis and ascites either due 

to estrogen excess in cirrhotic patients or the estrogenic 

effects of spironolactone, a diuretic commonly used in 

these patients.

It is considered that patients must have approximately 

1.5 liters of fl uid for ascites to be detected reliably by 

physical examination [9]. The current classifi cation of 

ascites defi ned by the International Ascites Club divides 

patients into three groups [10]. Patients with grade 1 

ascites are those in whom ascites is detected only by 

ultrasonography. Patients with grade 2 ascites are those 

in whom ascites causes moderate distension of the 

abdomen associated with mild or moderate discom-

fort. Patients with grade 3 ascites have large amounts 

of ascitic fl uid causing marked abdominal distension 

and associated with signifi cant discomfort. Patients with 

refractory ascites are those that do not respond to high 

doses of diuretics or develop side effects that preclude 

their use.

Evaluation
The evaluation of a cirrhotic patient either in the emer-

gency room or in the hospital ward must include stand-

ard hematology, electrolyte, renal (serum creatinine and 

blood urea nitrogen), coagulation (prothombin time 

or international normalized ratio) and liver tests (ami-

notransferases, bilirubin, albumin, total protein, alkaline 

phosphatase, serum alpha-fetoprotein) [11]. An abdom-

inal ultrasonography to rule out hepatocellular carci-

noma and evaluate the patency of the portal venous 

system should be performed [11,12]. In addition, an 

upper gastrointestinal endoscopy to assess the presence 

and characteristics of esophageal and gastric varices 

Table 26.1 Initial evaluation of patients with cirrhosis and 

ascites.

Checklist

1.  Admission to the hospital: patients presenting with the 

fi rst episode of ascites, those with known ascites and 

fever, abdominal pain, gastrointestinal bleeding, hepatic 

encephalopathy, hypotension or renal failure

2.  Monitor arterial pressure, pulse, intake and outtake, urine 

volume and daily weight

3.  Standard hematology, coagulation, liver tests and alpha-

fetoprotein

4.  Abdominal ultrasonography and Doppler fl ow (including 

the kidneys)

5.  Upper gastrointestinal endoscopy to assess the presence 

of esophageal and gastric varices

6. Evaluation of ascitic fl uid

  Total protein and albumin measurement

  Cell count

  Culture in blood culture bottles

7. Evaluation of renal function*

  24-h urine sodium

   Serum electrolytes, serum blood urea nitrogen and 

 serum creatinine 

  Urine sediment and protein excretion

*Renal function should initially be assessed with the patient 

maintained on a low–sodium diet without diuretic therapy.
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excluded patients with an elevated prothrombin time 

greater than 21 seconds or international normalized 

ratio (INR) greater than 1.6 or platelet count below 

50 000 per µL. Therefore the risk of bleeding compli-

cations in patients with more severe coagulopathy 

is unknown and deserves investigation. Nonetheless 

consensus meetings, guidelines and expert opinion 

consider that the abnormal coagulation profi le of the 

cirrhotic patient (mild prolonged prothrombin time and 

low platelets with a value �50 000 per µL) is not an 

absolute contraindication for paracentesis and the rou-

tine administration of platelets or fresh frozen plasma 

as prophylaxis for bleeding is not recommended [12–14, 

16,17]. In a recent survey of the use of coagulation 

products in performing a paracentesis in patients with 

cirrhosis among practitioners, 50% indicated that they 

either never used prophylaxis or only used it if the INR 

of the patient was �2.5 [17]. In patients with severe 

thrombocytopenia with a platelet count �40 000 per µL 

some authors recommend the administration of plate-

lets, although the risk of bleeding in this situation has 

not been specifi cally assessed [16]. Patients with sus-

pected disseminated intravascular coagulopathy should 

not undergo a paracentesis [12].

A diagnostic paracentesis (30 mL of fl uid) is required 

in all patients presenting with their fi rst episode of 

ascites and in those requiring hospitalization with any 

evidence of clinical deterioration such as fever, abdom-

inal pain, gastrointestinal bleeding, hepatic encepha-

lopathy, hypotension or renal failure. The ascitic fl uid 

in cirrhotic patients is mostly transparent and yellow 

or amber in color. Necessary tests in the ascitic fl uid 

include cell count, albumin, total protein and cultures 

in blood culture bottles (10 mL of fl uid injected at the 

bedside) [10–12,16]. Glucose, lactate dehydrogense, 

amylase, bilirubin, triglyceride, tuberculosis smear and 

cytological analysis of the fl uid are optional and may 

provide important information in the differential diag-

nosis of ascites in selected cases.

Patients with cirrhosis and ascites for the most part 

have a low total ascitic fl uid protein concentration 

of less than 30 g/L, the vast majority have a protein 

concentration in ascitic fl uid lower than 15 g/L. A low 

protein concentration in ascitic fl uid (�10–15 g/L) 

is associated with an increased risk of SBP [18,19]. 

Patients with low ascitic fl uid protein should be given 

prophylaxis with oral quinolones to reduce the risk 

of SBP and HRS (see later). The difference between 

serum albumin concentration and ascites albumin 

concentration (serum–ascites albumin gradient) in 

patients with cirrhosis and ascites is usually greater 

than 11 g/L; values lower than 11 g/L suggest a cause 

of ascites other than cirrhosis [12].

The cell count is the most helpful test in determin-

ing bacterial infection. In most cases the ascitic fl uid 

white blood cell count is less than 500/mm3 with a 

predominance of mononuclear cells (�75%) and a 

low number of neutrophils. An increased number of 

white blood cells with predominance of neutrophils 

indicates peritoneal infection. The diagnosis of SBP 

is made when the fl uid sample has �250/mm neu-

trophils [20]. Reagent strips may be useful for the 

rapid diagnosis of peritoneal fl uid infection in the 

emergency department where a prompt diagno-

sis may enable the physician to begin therapy right 

after the tap [21,22]. The strips might be useful in 

diagnosing peritoneal infection, but since they do 

not provide a cell count number or differential, it is 

prudent to also obtain a concomitant cell count and 

differential with cultures if they are going to be used. 

Bloody ascites (�50 000 red blood cells/mm3) which 

may occur due to a traumatic tap or underlying hepa-

tocellular carcinoma may lead to a higher neutrophil 

count in the absence of infection, in this case a cor-

rection factor of 1 neutrophil per 250 red blood cells 

is recommended [20].

The distinction of secondary bacterial peritoni-

tis (peritoneal infection arising from gut perfora-

tion) from SBP is critical as mortality in the former 

is extremely high without surgical intervention. On 

the other hand, mortality is near 80% if a patient 

with advanced liver disease and SBP is subjected to 

an unnecessary exploratory laparotomy [23]. Patients 

with secondary bacterial peritonitis usually have a 

clinical picture of severe abdominal pain, high fever 

and a rigid abdomen and therefore an abdominal 

CT scan or ultrasonography should be performed. 

A multimicrobial positive ascitic fl uid culture or a 

reduction in ascitic fl uid neutrophil count of less 

than 25% of the pretreatment value after two days 

of antibiotic treatment suggests failure to respond to 

therapy and should raise the suspicion of secondary 

peritonitis. Patients with secondary bacterial perito-

nitis from gastrointestinal perforation can also have 

an elevation of the ascitic fl uid total protein to levels 

� 10 g/L, glucose � 50 mg/dL, and LDH � 225 mU/mL 
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[24]. Also an ascitic fl uid carcinoembryonic antigen 

� 5 ng/mL or an ascitic fl uid alkaline phosphatase � 240 

units/L have been proposed as accurate markers in 

detecting gut perforation into the ascitic fl uid [25].

Treatment of ascites

Evaluation for liver transplantation
Figure 26.1 outlines the different treatment modalities 

applicable to patients with cirrhosis and ascites. After the 

initial evaluation described above, the most important 

aspect of the management of all patients with cirrho-

sis and ascites is an evaluation for liver transplantation. 

Most patients with cirrhosis and ascites have advanced 

liver disease with high Child–Pugh scores. Patients with 

an elevated serum bilirubin level, an elevated pro-

thrombin time and a low serum albumin level have an 

impaired liver function that is associated with a poor 

prognosis without liver transplantation. Other impor-

tant factors indicating a poor prognosis in cirrhosis with 

ascites are those related to renal and circulatory func-

tion. These include dilutional hyponatremia (serum 

sodium �130 mEq/L), low arterial blood pressure, serum 

creatinine �1.2 mg/dL, and intense sodium retention 

(urine sodium less than 10 mEq/day) [26]. Patients with 

any of these manifestations should be given priority for 

liver transplantation as they have a poor outcome since 

medical therapy of these conditions is not curative of the 

underlying cause. Allocation for liver transplantation 

in some countries is based on the model for end-stage 

liver disease (MELD) score that includes serum bilirubin, 

serum creatinine and the INR as variables [27]. This 

scoring system is objective, includes a parameter of renal 

function, and predicts survival in cirrhotics. In patients 

with cirrhosis and ascites the MELD score is also predic-

tive of survival and might be a reliable parameter that 

helps calculate risk in these patients once they present 

with their fi rst episode of ascites.

Sodium restriction and nutritional 
recommendations
A reduction in sodium intake alone achieves a nega-

tive sodium balance in approximately 10% of patients. 

A low sodium diet with 90 mmol/day is recommended 

because a more severe restriction is usually unpalatable 

[10–12]. Patients with dilutional hyponatremia (serum 

sodium level �130 mEq/L) need fl uid restriction of 

1–1.5 liters per day. An evaluation by a nutritionist is 

recommended for appropriate education regarding an 

appropriate caloric and salt intake. Improvement of 

the nutritional status is extremely important because 

patients with advanced liver disease have decreased 

intake and absorption of nutrients, increased energy 

expenditure and altered fuel metabolism with an accel-

erated starvation metabolism [28,29]. Nutritional ther-

apy in cirrhotic patients can improve nutritional status, 

reduce infection rates and decrease perioperative mor-

bidity [28,29]. It is also recommended that nutritional 

therapy be instituted for long periods of time or until 

patients reach liver transplantation. The goal is for 

nutritional supplementation to correct the underlying 
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protein energy malnutrition. Enteral nutrition in 

cirrhotic patients with ascites may improve liver func-

tion and hepatic encephalopathy [28–31]. There is data 

that suggests that enteral feeding in decompensated 

cirrhosis is more effective than a conventional diet in 

improving liver function and survival [31].

Uncomplicated ascites
Patients with grade 1 ascites do not require any specifi c 

treatment. Patients with grade 2 ascites should be treated 

with a low-sodium diet and diuretics [11]. The best 

initial regimen for reducing ascites is spironolactone 

(initial doses 50 to 100 mg/day), a drug that inhibits 

sodium reabsorption by binding to the mineraloco-

rticoid receptor in the renal collecting tubules, thus 

blocking the effects of aldosterone. Furosemide (initial 

doses 20 to 40 mg/day) is useful in patients with con-

comitant peripheral edema or anasarca. Spironolactone 

alone may be used up to a dose of 400 mg/day and 

furosemide subsequently added up to 160 mg/day in 

progressively increasing doses [16,32]. In patients who 

do not respond, compliance with the low-sodium diet 

and the diuretics should be confi rmed, afterwards the 

dose may be increased every 5–7 days. Spironolactone 

may cause painful gynecomastia in some patients and 

oral tamoxifen (20 mg twice daily) has been used in 

the management of this complication with some suc-

cess [33]. Muscle cramps due to diuretic therapy may 

require a reduction in diuretic dosage. Quinidine 

(quinidine sulfate, 400 mg/day) [34] and intravenous 

albumin administration (25 g/week) [35] have been 

reported to reduce the frequency and intensity of mus-

cle cramps in cirrhotic patients with ascites treated 

with diuretics, but more information is needed. The 

goal of treatment is to produce an average weight loss 

of 0.5 kg/day in patients without edema and 1 kg/day 

in those with peripheral edema.

Therapeutic paracentesis is the treatment of choice 

in the management of grade 3 ascites [10–13,16,36]. 

Complete removal of ascites in one tap with intrave-

nous albumin (8 g per liter tapped) has been shown 

to be a fast and effective measure in controlling tense 

ascites and associated with a lower number of compli-

cations than conventional diuretic therapy [36]. A post-

paracentesis circulatory dysfunction may develop after 

a large tap; this is a circulatory derangement that is 

accompanied by activation of the renin-angiotensin sys-

tem that occurs few days after the procedure [36,37]. 

This disorder, although silent, may be associated with 

hyponatremia, renal impairment and decreased sur-

vival. It may be effectively prevented with the admin-

istration of plasma expanders [38,39]. When less than 

5 L of ascites are removed, artifi cial plasma expand-

ers, saline and albumin are equally effective [39–41]. 

However, if more than 5 L are removed, albumin is 

 recommended [39–41]. Since in virtually all patients 

after a paracentesis ascites will recur, they need to be 

started or continued on spironolactone in order to pre-

vent a positive sodium balance and recurrence of ascites 

[42]. Recommendations for the management of ascites 

are summarized in Table 26.2.

Refractory ascites
The defi nition and diagnostic criteria of refractory 

ascites are listed in Table 26.3 [43]. The vast majority 

of patients with refractory ascites have very intense 

sodium retention and a severely impaired capacity to 

excrete solute-free water, the latter resulting in dilu-

tional hyponatremia [43]. Moreover, most patients 

have a reduction in renal plasma fl ow and glomerular 

Table 26.2 Management practice points in patients with 

ascites and cirrhosis (all patients must be evaluated for liver 

transplantation).

A.  Treatment strategy for patients with cirrhosis and grade 

2 ascites

•  Start with a low-sodium diet (90 mmol/day) and 

spironolactone (50–100 mg/day) to reach goal of weight 

loss: 500 g/day. If needed, doses to be increased every 

7 days up to 400 mg/day of spironolactone. Furosemide 

can be added at a staring dose of 40 mg/day and 

subsequently increased to 160 mg/day in patients with 

peripheral edema and anasarca.

B.  Treatment strategy for patients with cirrhosis and grade 3 

ascites or refractory ascites

•  Total paracentesis plus intravenous albumin (8 g per 

liter of ascites removed) followed by a low-sodium diet 

(90 mmol/day) and diuretics if patient tolerated them 

beforehand.

•  Total paracentesis plus intravenous albumin can be 

performed as needed. Consider use of TIPS in patients 

with very frequent recurrent ascites and preserved 

hepatic function, aged �70 years, and no hepatic 

encephalopathy.
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fi ltration rate. The difference with nonrefractory 

ascites patients is that, in these, sodium excretion 

may be increased with the use of diuretics, whereas 

in refractory ascites, sodium retention cannot be 

treated with diuretics either because patients do not 

respond to high doses or they develop side effects that 

preclude their use.

Current treatment strategies include repeated thera-

peutic paracentesis plus intravenous albumin or the 

use of a transjugular intrahepatic portosystemic shunt 

(TIPS). TIPS is a nonsurgical method of portal decom-

pression that consists of the insertion of an intrahepatic 

stent between one hepatic vein and the portal vein 

using a transjugular approach [44]. Reduction in por-

tal pressure is accompanied by a resolution of ascites 

in most patients. This method may be associated with 

several side effects such as the development of hepatic 

encephalopathy and obstruction of the prosthesis.

Therapeutic paracentesis is the most accepted initial 

therapy for refractory ascites. Patients generally require 

a tap every 2 to 4 weeks which can be performed in 

an outpatient setting. This approach is therefore easy 

to perform and relatively inexpensive [45]. Uncovered 

TIPS are very effective in relieving ascites, but fre-

quently complicated by obstruction of the prosthesis 

(70% in 1 year) [44]. Polytetrafl uoroethylene-covered 

prostheses seem to improve TIPS patency and decrease 

the number of clinical relapses and reinterventions 

without increasing the risk of encephalopathy [46]. 

Randomized clinical trials comparing TIPS vs. repeated 

paracentesis demonstrate that TIPS controls ascites 

effectively and is associated with a lower rate of ascites 

recurrence [45,47–50]. In addition patients with 

ascites who undergo TIPS improve their nutritional 

status as measured by resting energy expenditure, total 

body nitrogen, body fat and food intake [51]. Hepatic 

encephalopathy occurs in approximately 30–50% of 

patients [45,48,49]. Two studies showed a survival 

benefi t with TIPS [48,50], but two other studies dem-

onstrated no difference in survival [45,49]. Several 

meta-analyses of these randomized controlled studies 

conclude that TIPS is better at controlling ascites but 

survival is not different [52–54]. For the above rea-

sons large-volume paracentesis appears to be the initial 

treatment of choice in patients with refractory ascites 

[55]. TIPS placement may be reserved for patients with 

very rapid recurrence of ascites and preserved liver 

function (bilirubin �5 mg/dL, Child–Pugh score �12, 

MELD score �14), aged below 70, without hepatic 

encephalopathy or cardiopulmonary disease [54,55]. 

Recommendations for the management of refractory 

ascites are summarized in Table 26.2.

Table 26.3 Defi nition and diagnostic criteria for refractory ascites in cirrhosis.

Diuretic-resistant ascites: Ascites that cannot be mobilized or the early recurrence of which cannot be prevented because of a lack of 

response to sodium restriction and diuretic treatment

Diuretic-intractable ascites: Ascites that cannot be mobilized or the early recurrence of which cannot be prevented because of the 

development of diuretic-induced complications that preclude the use of an effective diuretic dosage

Requisites:

1.  Treatment duration: Patients must be on intensive diuretic therapy (spironolactone 400 mg/d and furosemide 160 mg/d) for at 

least 1 week and on a salt-restricted diet of less than 90 mmol/day.

2. Lack of response: Mean weight loss of �0.8 kg over 4 days and urinary sodium output less than the sodium intake.

3. Early ascites recurrence: Reappearance of grade 2 or 3 ascites within 4 weeks of initial mobilization.

4.  Diuretic-induced complications: Diuretic-induced hepatic encephalopathy is the development of encephalopathy in the absence of 

any other precipitating factor. Diuretic-induced renal impairment is an increase of serum creatinine by �100% to a value 

�2 mg/dL in patients with ascites responding to treatment. Diuretic-induced hyponatremia is defi ned as a decrease of serum 

sodium by �10 mmol/L to a serum sodium of �125 mmol/L. Diuretic induced hypo- or hyperkalemia is defi ned as a change in 

serum potassium to �3 mmol/L or �6 mmol/L despite appropriate measures.

*Modifi ed with permission from ref 10 (Moore KP, Wong F, Ginès P, et al. The management of ascites in cirrhosis: report on the 

consensus conference of the International Ascites Club. Hepatology 2003; 38:258–66)
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Treatment and prophylaxis of 
spontaneous bacterial peritonitis

SBP is a common and severe complication of cirrhotic 

patients with ascites characterized by a monomicrobial 

infection of ascitic fl uid in the absence of any intraab-

dominal source of infection [20,56]. The prevalence of 

SBP in hospitalized cirrhotic patients ranges between 

10% and 30% [56]. Gram-negative bacteria are respon-

sible for nearly 80% of cases, with Escherichia coli 

accounting for most of them. Aerobic gram-positive bac-

teria, mostly Streptococcus viridans, Staphylococcus aureus 

and Enterococcus fecalis, are isolated in approximately 

20% of cases [57]. The pathogenesis of SBP involves 

passage of bacteria from the intestinal lumen to the sys-

temic circulation through translocation of bacteria to 

mesenteric lymph nodes, bacteremia secondary to the 

impairment of the reticuloendothelial system phagocytic 

activity, and infection due to poor opsonization and 

defective bactericidal activity of ascitic fl uid [58].

The clinical spectrum of SBP is variable and ranges 

from an asymptomatic presentation to a full-blown pic-

ture of peritonitis, therefore the diagnosis relies on a high 

index of suspicion and prompt examination of the ascitic 

fl uid. Additionally patients with cirrhosis and sepsis-

related infections including SBP may develop adrenal 

insuffi ciency in 50–70% of cases [59,60]. The develop-

ment of adrenal insuffi ciency is associated with hemo-

dynamic instability and increased mortality (80% in 

those with adrenal insuffi ciency vs. 37% without adre-

nal insuffi ciency) [59]. Furthermore in cirrhotic patients 

with adrenal insuffi ciency (diagnosed by the short corti-

cotropin test within the fi rst 24 hours of admission) and 

septic shock administration of intravenous hydrocor-

tisone (50 mg every 6 hours) helps with the resolution 

of shock and improves survival in those with advanced 

Child C cirrhosis [60]. An important clinical feature of 

SBP is the development of renal failure during the infec-

tion as it develops in 30 to 40% of patients with SBP, 

and is a major cause of death [61,62]. The risk may be 

decreased with infusion of intravenous albumin [62].

Therapy and prognosis
Antibiotic therapy should be initiated in patients with a 

neutrophil count in ascitic fl uid greater than 250/mm3 

before microbiologic results are obtained [20]. Empiric 

antibiotic therapy with an intravenous third- generation 

cephalosporin (cefotaxime 2 g every 8–12 hours or ceftri-

axone 1 g/24 hours) for 5 days is required after diagnosis 

is confi rmed [20,56]. Therapy modifi cation depends on 

results from cultures. Assessment of response to therapy 

includes frequent clinical evaluation and repeat diag-

nostic paracentesis 2–3 days after beginning antibiotics. 

In case of treatment failure (worsening infection or no 

decrease in PMN count), antibiotic therapy should be 

revised and appropriately changed. SBP resolves in over 

90% of cases if treated with the above regimens [20]. 

However, hospital mortality remains between 10% and 

30%, because most of these patients have advanced 

liver failure and complications such as gastrointestinal 

bleeding, renal failure and hepatic encephalopathy. The 

most important predictor of survival in patients with 

SBP is the development of renal failure during the infec-

tion [61]. Renal failure is triggered by an impairment 

of circulatory function with activation of vasoconstric-

tor systems. The administration of albumin at a dose of 

1.5 g/kg at the diagnosis of the infection and 1 g/kg 48 

hours later prevents renal failure and improves survival 

in patients with SBP [62]. Recommendations for the 

management of SBP are summarized in Table 26.4.

Prophylaxis
Unfortunately life expectancy after an episode of 

SBP is short, with a 1-year probability of survival of 

30–50% if antibiotic prophylaxis is not given [56,63]. 

Conditions associated with an increased risk of SBP 

include: gastrointestinal bleeding, low protein con-

centration in ascitic fl uid, advanced liver failure 

(high serum bilirubin and/or markedly prolonged 

prothrombin time) and past history of SBP. Because 

most episodes of SBP are caused by gram-negative 

bacteria present in the normal intestinal fl ora, oral 

quinolones such as norfl oxacin or ciprofl oxacin have 

been used as prophylactic agents. The effi cacy of this 

approach has been demonstrated in patients with gas-

trointestinal hemorrhage [64–66] and patients who 

have recovered from the fi rst SBP episode [67] and 

has been recommended by a panel of experts in an 

International Consensus Conference on SBP [20].

In patients with gastrointestinal hemorrhage, the 

short-term administration of norfl oxacin or intra-

venous ceftriaxone reduces the incidence of SBP or 

bacteremia as compared with patients not receiving 

prophylactic antibiotics [64–66,68,69]. In patients 

with advanced liver disease who are actively bleeding, 
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intravenous ceftriaxone is preferred [68]. Previous 

metaanalyses indicate that antibiotic prophylaxis in 

patients with gastrointestinal bleeding not only pre-

vents infection but also improve survival [64,66]. 

Long-term norfl oxacin administration is effective in 

the prevention of SBP recurrence (secondary prophy-

laxis) [67]. Antibiotic prophylaxis also appears to be 

effective in the  prevention of SBP (primary prophy-

laxis) in patients with low ascitic fl uid protein (�15 g/

L), who are at high risk of developing the fi rst episode 

of SBP. Primary prophylaxis with norfl oxacin reduces 

the incidence of SBP, delays the development of HRS 

and improves survival in patients with advanced cir-

rhosis [70].
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Introduction

While many patients presenting with alcoholic liver 

disease will have cirrhosis, as many as 60% will have 

evidence of an alcohol-related hepatitis [1]. For the 

clinician, the critical point is that alcoholic hepatitis is 

potentially reversible both clinically and histologically, 

and those patients who survive the inpatient period, 

and remain abstinent, may have a dramatic reco very 

in liver function. However, the short-term mortality of 

alcoholic hepatitis is particularly high among those with 

indicators of severe disease: patients with a Maddrey 

score of � 32 have a 28-day mortality of 30–40% 

[1], and the 28-day mortality of patients with a Glasgow 

alcoholic hepatitis score � 9 is 60% [2] (see below). 

Partly as a consequence, trials have tended to focus 

on this early period of the patient’s care, as it has been 

assumed this is where there would be greatest impact. 

However, any such discussion has to be put in the 

overall context of the patient: the acute management 

of alcoholic hepatitis cannot be divorced from the pre-

vention of further harmful drinking, and the latter will 

have an equal if not greater impact on the longer-term 

mortality and morbidity. The sobering evidence for this 

is provided by a recent epidemiological paper that failed 

to identify any improvement in the mortality of patients 

with cirrhosis in the Oxford area of the UK [3].

Pathogenesis

Ethanol is metabolized in the liver via two path-

ways: alcohol dehydrogenase and cytochrome P450 

2E1. Both result in acetaldehyde formation which is 

highly reactive, and may modify microtubular func-

tion as well as form. Alcohol metabolism also puts 

the hepatocyte under signifi cant oxidant stress, and 

a combination of these cellular insults is proposed 

to initiate an infl ammatory response. This response 

involves an endotoxin-like cytokine cascade, charac-

terized by neutrophil infi ltration, high levels of NFKb, 

TNFα and IL8, and is modifi ed between individuals 

by genetic polymorphisms identifi ed in both CPP450 

2E1 and acetaldehyde dehyrogenase, the hepatic 

enzyme responsible for the metabolism of acetalde-

hyde. While much of these proposed mechanisms are 

derived from animal models, and evidence for these 

mechanisms in humans is either absent or, at best, 

indirect, they have largely provided the rationale for 

the treatment modalities evaluated thus far. In par-

ticular, the four therapies, corticosteroids, pentoxifyl-

line, enteral nutrition and anti-TNFα antibodies, are 

all directed at various components of the endotoxin-

cytokine cascade.

Clinical features

When illness is severe, the patient will typically present 

with a history of long-term heavy alcohol use (40–80 

units per week), and usually a preceding period of 

binging. Because the symptom onset may be relatively 

acute, the patient will often stop drinking just prior to 

admission, and indeed blame the continued deterio-

ration in their clinical state on abstinence as opposed 

to the preceding alcohol use. Symptoms include ano-

rexia, fever, malaise, malnutrition and the onset of 

jaundice/ascites. On examination, the patients are usu-

ally jaundiced with stigmata of chronic liver disease, 

and fever may be present which is rarely �38.5ºC. 

The liver may be enlarged and tender. A bruit may 
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Mallory hyaline, neutrophil infi ltration and pericellu-

lar fi brosis. Of these patients 50% will have cirrhosis. 

However, by the very nature of the disease, clotting is 

abnormal, ascites is frequently present and the  platelet 

count is low. Hence a percutaneous approach is 

 contraindicated and a liver biopsy can usually only be 

safely obtained via the transjugular route, and while 

this is a straightforward procedure it is not commonly 

available. It is reasonable therefore to diagnose and treat 

patients on clinical grounds but to seek histological con-

fi rmation where possible, and in particular in patients 

where there are inconsistencies in clinical course.

Prognostic factors

Death usually results from hepatorenal failure, uncon-

trollable sepsis or variceal hemorrhage. These events 

can occur throughout the inpatient stay and in the 

author’s opinion are often consequences of a poor 

response to predictable changes.

There are three scoring systems that may be applied 

to patients presenting with acute alcoholic hepatitis. The 

most recognized is the modifi ed Maddrey’s discriminate func-

tion. Serum bilirubin, the prolongation of prothrombin 

time (PT) and the presence of hepatic encephalopathy 

and renal impairment have been shown to be independ-

ent predictors of short-term survival in patients present-

ing acutely. Two of these laboratory indices have been 

combined to derive a Maddrey discriminant function 

(df) � (bilirubin (µmol/L)/17 or bilirubin in mg/dl �

4.6 � [PT prolongation]). A value of 32 or greater has 

been shown in several prospective studies to predict a 

28-day mortality of around 35% [4]. As a consequence 

most treatment trials have focused on patients with a 

Maddrey df more than 32 and/or encephalopathy and 

have examined short-term (usually 1 month) mortal-

ity only. Patients with less severe disease appear to have 

a good short-term prognosis even when jaundiced [4]. 

Accordingly, in these patients, and in severe patients 

surviving their initial presentation, treatment is focused 

on achieving abstinence, which has been convincingly 

shown to improve long-term outcome [5], with liver 

transplantation reserved for patients who fail to improve 

after a period of abstinence.

More recent prognostic indices include MELD (Model 

for End stage Liver Disease) and Glasgow alcoholic 

hepatitis score. The MELD score is calculated from the 

be present. Ascites is common, and the presence of 

encephalopathy is associated with a poor prognosis.

Biochemical features

Typical features of severe acute alcoholic hepatitis 

include polymorph leukocytosis and prolonged pro-

thrombin time. Mean corpuscular volume is often 

increased and marked thrombocytopenia attributable 

to a direct effect of alcohol on the bone marrow is also 

recognized.

The aspartate transaminase (AST) and alanine 

transaminase (ALT) are usually only mildly elevated 

(levels typically remain below 400 U/L (higher levels 

would suggest additional or other pathology such as 

viral hepatitis or drug toxicity), and the AST is usually 

greater than ALT. The serum bilirubin is elevated and 

can exceed 750 µmol/L (44 mg/dL). Gamma glutamyl 

transferase and serum immunoglobulin A concentra-

tions are also often increased. Serum ferritin may be 

very high (above 1000 µg/L) even in the absence of 

hemochromatosis. The patient’s condition, both clini-

cal and biochemical, may deteriorate following admis-

sion and alcohol withdrawal, suggesting continued 

infl ammatory hepatic insult.

Investigations

All patients with suspected alcoholic hepatitis should 

have a full blood count, clotting studies, renal and liver 

function tests, serum magnesium and phosphate. Other 

causes of liver disease should be excluded by appropri-

ate blood tests, e.g. autoimmune liver disease (chronic 

active hepatitis, PBC, etc.), HCV, HBV, genetic hemo-

chromatosis (ferritin and % iron saturation may be 

misleading in patients ingesting large quantities of alco-

hol or with acute illness), Wilson disease and alpha-

1-antitrypsin disease. Structural disease should be 

excluded with ultrasound or CT scan. Fatty infi ltration 

of the liver is common, and may be focal, mimicking 

space-occupying lesions.

A defi nitive diagnosis requires histology, indeed clini-

cal trials where this has not been routinely obtained 

have been criticized, and a biopsy adds both therapeu-

tic and prognostic information. The key pathological 

features are ballooned hepatocytes, with or without 
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formula MELD � 3.8 � loge(bilirubin [mg/dL]) � 1.2 � 

loge(INR) � 9.6 � loge(creatinine [mg/dL]). Recent 

studies have suggested that a score of �20 is a bet-

ter predictor of mortality in acute alcoholic hepatitis 

than the Maddrey scoring system. While useful for 

comparison of patients, the MELD is impractical for 

day-to-day use in a clinical setting.

The Glasgow alcoholic hepatitis score is a simpler and 

more accurate means of predicting mortality com-

pared to the MELD [4]. A score of �9 at day 1 was 

associated with a 28-day mortality of 46% and at day 

7 with a 28-day survival of 47%. The Glasgow sco-

ring system (see Table 27.1) is based on the following 

intuitively logical factors: age, markers of renal and 

liver function, as well as sepsis/infl ammation.

Management

General
Patients with severe alcoholic hepatitis should be 

considered as being nutritionally defi cient, immuno-

suppressed and with critical renal impairment. Thus 

baseline interventions should include aggressive fl uid 

resuscitation, intravenous B vitamin supplementation 

and gastric acid suppression, early use of antibiotics fol-

lowing a full septic screen (including diagnostic ascitic 

tap) when there is clinical suspicion of sepsis and early 

use of vasoactive agents such as glypressin if hepatore-

nal syndrome is developing. The focus should not be on 

the management of ascites when present since this can 

be tapped for comfort, but instead on preservation of 

renal function and awareness of events that can occur 

in this fragile group of patients. Diuretics should only 

be used when the renal function is stable and normal. 

Alcohol withdrawal should be managed with oral ben-

zodiazepines and these should be titrated according to 

the severity of withdrawal, and the possible presence 

of encephalopathy. While there are no guidelines on 

who to refer to specialist liver units, it is the author’s 

opinion that those in whom it is the fi rst presenta-

tion, and the young, should be considered for maxi-

mal support, and hence should be discussed with the 

regional liver unit.

This chapter does not deal with the (perhaps more 

diffi cult) topic of maintaining abstinence. It does 

however seem obvious that having struggled to get 

a patient through a severe attack of alcoholic hepati-

tis, to then discharge them without any provision for 

outpatient care is both illogical and poor medicine.

Specifi c
Steroids
Steroid therapy has been the most intensively stu-

died therapy in alcoholic hepatitis and is aimed at sup-

pressing or ‘switching off’ the fl orid infl ammatory 

response observed in liver biopsies from patients with 

severe acute alcoholic hepatitis. The mechanism of this 

effect is, at least in part, through the inhibition of 

NFkB transcriptional activity, with the transcription of 

many infl ammatory cytokines, chemokines and adhe-

sion molecules dependent on this ubiquitous signa-

ling cascade. There have been 14 published studies of 

steroid therapy for alcoholic hepatitis since 1971 and 

the majority have found no overall benefi t from ste-

roid treatment. These have been subjected to a number 

of systematic reviews and metaanalyses [6], most 

recently and comprehensively in 1995 [7]. This latter, 

and widely quoted metaanalysis, demonstrated that 

although there was a trend of benefi t with steroids, 

the results were not statistically signifi cant (p � 0.2). 

The problem of trial design is exemplifi ed by the lar-

gest placebo controlled study, which treated 90 patients 

with mild and severe alcoholic hepatitis, and found 

no benefi t with prednisolone compared with a simi-

lar placebo-treated group [8]. This study was ham-

pered by the inclusion of patients with both moderate 

and severe alcoholic hepatitis, as well as end-stage 

alcoholic liver disease. There has been only one ran-

domized clinical trial in which all patients had a patho-

logical diagnosis of alcoholic hepatitis histologically 

proven using transjugular biopsy where  necessary. 

Table 27.1 The Glasgow alcoholic hepatitis score.

 Score given

 1 2 3

Age �50 � 50 —

WCC (109/L) �15 � 15 —

Urea (mmol/L) �5 � 5 —

PT ratio �1.5 1.5–2.0 �2.0

Bilirubin µmol/L �125 125–250 �250

(mg/dL) (�7.4) (7.4–15) (�15)

PT, prothrombin time; WCC, white cell count
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This trial has been the subject of two reports [9,10], 

the second including an open treatment pred-

nisolone group (n � 61), in addition to the placebo 

(n � 29) and randomized prednisolone (n � 32) groups. 

The overall survival at 6 months in the two treated 

groups was 73% and 84%, compared with 41% in 

the placebo group (p � 0.02). However by 2 years the 

mortality in all three groups was identical. Thus, in 

this study, prednisolone was associated with a short-

term improvement in mortality in patients with his-

tologically proven alcoholic hepatitis.

Rather than performing a further conventional 

metaanalysis, the authors of the last three large ran-

domized controlled trials have recently pooled their 

individual patient data, only including patients with 

encephalopathy and/or a df greater than 32 [11]. This 

study showed that steroids improved survival versus 

placebo (85% versus 65%), with placebo treatment, 

increasing age and creatinine independent predic-

tors of mortality on multivariate analysis. A weakness 

of this study is that two of the three original trials 

included gastrointestinal bleeding as a contraindica-

tion, while one did not, and only one trial required 

a liver biopsy for diagnosis. Nonetheless, the large 

numbers (102 on placebo, 113 on steroids) make this 

the most robust metaanalysis to date.

Further analysis of the steroid trial data has iden-

tifi ed a group who appear to show a good response 

to steroids, identifi ed by an early change in bilirubin 

levels (ECBL) at 7 days, and defi ned as a bilirubin at 

day 7 following initiation of steroids lower than the 

bilirubin on the fi rst day of treatment [12]. It has 

been suggested from this data that patients who do 

not have an ECBL should therefore stop steroids. It is 

the author’s opinion that this is an overinterpretation 

of the trial data. Not having an ECBL only identifi es 

a poor prognosis – it does not indicate that steroids 

should be ceased because of lack of effi cacy.

Pentoxyphylline
Following the identifi cation of high levels of tumor 

necrosis factor (TNF) in patients with acute alcoholic 

hepatitis, pentoxifylline (PTX; an inhibitor of TNF syn-

thesis) was compared with placebo in a randomized 

placebo-controlled trial [15]. 100 patients were enrolled, 

all with severe disease as evidenced by a Maddrey df 

of �32. PTX was administered for 3 weeks, at a dose 

of 400 mg three times a day. In the PTX group 12/49 

(24.5%) died compared to 24/52 (46.1%) in the 

placebo group during the index hospitalization (p � 

0.037). The principal benefi t for the agent appeared 

to be a reduction in the development of hepatorenal 

syndrome. Unlike steroids, PTX could be administered 

following recent gastrointestinal bleeding and during 

evidence of sepsis. The trial was criticized however 

for the absence of a steroid arm.

Nutritional therapy
Because of the evidence of malnutrition in many 

patients with alcoholic hepatitis, as well as the asso-

ciation between mortality and nutritional status, this 

has been an area of considerable research. While 

there have been a number of small trials, the two 

main studies were both done by the same group. In 

the fi rst, enteral tube feeding of an energy-dense for-

mula supplying �2000 kcal/day was compared with 

a standard oral diet [14]. The tube feed was perhaps 

unusual in that it contained whole protein plus a 

combination of maltodextrin, branched-chain amino 

acids as well as medium and long-chain triglycerides. 

The in-hospital mortality was 12% in the tube-fed 

patients, compared to 47% in the oral diet group. 

Only 37 (admittedly malnourished and sick) patients 

were randomized. Nonetheless, this prompted a fur-

ther study comparing enteral feeding to steroids. 

A total of 71 patients were randomized, and while 

there was no difference in mortality during the 28 

days duration of the trial, deaths occurred earlier in 

the steroid-treated patients and the mortality rate was 

lower in the enterally fed group in the year following 

treatment [15]. The overall mortality rate at one year 

was 61% in the steroid-treated group and 38% in the 

enteral group (p � 0.26).

One of the benefi ts of nasogastric tube feeding 

is a reliable source of hydration, and its ease of use 

should make this a more popular therapy. The pre-

sence of varices is not a contraindication to nasogastric 

tube placement (though softer, fi ne-bore tubes are 

recommended) and the use of bridles tends to stop 

even the most determined of individuals from remo-

ving the tube.

Anti-TNF antibodies
Early enthusiasm for the potential of these (expen-

sive) drugs was fueled by initial reports of improved 

liver function tests in patients with alcoholic hepatitis, 
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either when used alone or in combination with ste-

roids [16,17]. However, this was rapidly tempered by 

the early cessation of a randomized trial of infl iximab 

in conjunction with steroids, principally because of 

sepsis [18]. This is perhaps not surprising, since sep-

sis is such a common event in patients with advanced 

liver disease, and has been a well-described compli-

cation of anti-TNF therapy. While the trial has been 

criticized on the grounds of excessive dosing, and the 

choice of antibody, it should also be borne in mind 

that TNFα is required for hepatocellular regenera-

tion [19], and as in many of the sepsis studies, block-

ing one part of the various cascades runs the risk of 

‘shooting the messenger’.

Molecular absorbent recirculating system
The molecular absorbent recirculating system (MARS) 

involves hemofi ltration against an albumin gradient, 

aiming to remove metabolites. Despite initial enthusi-

asm [20], it is highly expensive therapy, its effi cacy is 

unclear [21] and its use is not recommended outside 

of the trial scenario.

Liver transplantation
The low organ donation rates in the UK means it is 

ethically questionable to consider liver transplanta-

tion in this high-risk group of patients, with a well-

documented poor outcome. The UK guidelines 

recommend abstinence for at least 6 months prior to 

transplantation in patients with alcoholic liver dise-

ase, which effectively excludes patients with acute 

alcoholic hepatitis [22].

Other therapies
Other therapies that have been tried and not shown 

effi cacy include antioxidants [23], propylthiouracil 

[24] and anabolic steroids [25].

Conclusion

Acute alcoholic hepatitis is an increasing burden 

for the attending clinician. There can at times be a 

sense of therapeutic nihilism with a diffi cult group 

of patients. However, it is also true that with atten-

tive medical care, excellent results can be achieved. 

While the data is unsatisfactory, steroids, pentoxi-

phylline and nutritional support have been shown to 

improve survival. One could use all three modalities, 

but this also needs to be combined with close attention 

to prevention of sepsis, withdrawal, and fl uid/electrolyte 

balance, as well as provision of alcohol services once 

the patient has been discharged.
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Introduction

The presentation of appendicitis is variable and 

although it may occur at any age the condition has 

a peak incidence in young adults with a second peak 

around the seventh decade of life. It remains the most 

common intraabdominal surgical emergency with 

a lifetime risk of 8.6% risk for males and 6.7% for 

females [1], although over the last decade there has 

been a 12–19% decline in admission rates for acute 

appendicitis in the UK [2]. The current mortality rate 

of appendicitis is well under 1%. The small group of 

patients who do not survive are often very young or 

elderly with a perforated appendix and peritonitis.

The mainstay of diagnosis of acute appendicitis 

remains accurate history and physical examination. 

The typical clinical fi ndings are outlined below; how-

ever, a wide range of conditions, involving a variety of 

organ systems, present in a similar fashion occasionally 

making accurate diagnosis diffi cult [3] (Table 28.1).

The main aim of early diagnosis in this condition 

is to avoid the complication of a perforated appendix 

with the subsequent development of an abscess or 

widespread peritonitis.

Etiology

Acute appendicitis is probably triggered by obstruction 

of the appendix lumen. Common obstructing agents 

include fecoliths, lymphoid hyperplasia, pinworms and neoplasms of the cecum. Others have suggested that 

a low-fi ber diet may increase the risk [4]. Reports of 

appendicitis clusters within populations raise the pos-

sibility of an infective origin, some authors  suggesting 

that infection with Yersinia may be a signifi cant etio-

logical factor [5].

28 Acute Appendicitis
John Moorehead, Ian McAllister

Table 28.1 Differential diagnosis of acute appendicitis

Site of pathology Diagnosis

Gynecological Pelvic infl ammatory disease

 Ectopic pregnancy

 Ovarian cyst (rupture/torsion)

 Tubuloovarian abscess

 Endometriosis

Gastrointestinal Crohn’s disease

 Ileal perforation

 Meckel’s diverticulum

 Small bowel neoplasm

 Gastroenteritis

 Intestinal obstruction

 Omental torsion

 Pancreatitis

 Cholecystitis

 Peptic ulcer

 Diverticulitis

Genitourinary Urinary tract infection

 Renal calculus

 Pyelonephritis

 Testicular torsion

Other Infective (TB/Yersinia)

 Pulmonary

 Systemic (diabetes, porphyria)

 Mesenteric adenitis

 Nonspecifi c abdominal pain

Gastrointestinal Emergencies, 2nd Edition.   Edited by T. C. K. Tham,

J. S. A. Collins and R. M. Soetikno © 2009 Blackwell Publishing Ltd.

ISBN: 978-1-405-14634-0
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Unusual presentations

In cases of retrocecal appendix the classical shift 

of pain from the centre to the right maybe absent, 

abdominal tenderness may be minimal and the signs 

of peritonism may be defi cient.

With a pelvic appendix the pain could be evident 

on the left side, again with minimal abdominal fi nd-

ings. The patient may describe the urge to urinate or 

defecate and rectal tenderness is often present.

The diagnosis of appendicitis in the elderly is often 

not considered and can be diffi cult as the symptoms 

and signs are often subtle; this can delay diagnosis 

and subsequent management which can be signifi -

cant in a group of patients with other comorbidity 

who can ill afford perforation or abscess formation.

The existence of chronic or grumbling appendicitis 

is still controversial but it is accepted that recurrent 

episodes of luminal obstruction with spontaneous 

resolution may well result in an appendix which is 

chronically infl amed or fi brotic. In a patient with sig-

nifi cant symptoms appendicectomy often results in 

cure and a histologically abnormal appendix. However, 

it must be emphasized that true chronic appendicitis is 

rare and therefore other signifi cant diagnoses should 

be ruled out and the possibility of nonspecifi c chronic 

abdominal pain considered before embarking on sur-

gical intervention.

Investigation

Laboratory markers of an infl ammatory response such 

as an increased white cell count, with a shift towards 

polymorponuclear cells, and C-reactive protein eleva-

tion have a high discriminatory power in the diag-

nosis of acute appendicitis. Appendicitis would be an 

unlikely diagnosis if both these infl ammatory markers 

were normal [7].

A number of clinical scoring systems have been 

developed to improve the diagnosis of acute appen-

dicitis. The Alvarado score is the most well known; 

relying on eight variables to predict the likelihood 

of appendicitis [21]. The variables include symptoms 

such as nausea/vomiting, migratory pain and ano-

rexia, signs including localized right iliac fossa tender-

ness, rebound tenderness and pyrexia, and laboratory 

The appendix is the commonest site for carcinoid 

tumors in the gastrointestinal tract. They are usually 

less than 1 cm in size and found at the appendix tip 

but are of low malignant potential with lymph node 

metastases identifi ed in only 3% of cases. Carcinoid 

is identifi ed as the etiological factor in only 1.5% of 

patients with acute appendicitis but approximately 

half of all appendiceal carcinoids will cause luminal 

obstruction and progress to appendicitis.

Typically luminal obstruction leads to ischemia in 

combination with bacterial infection and mucosal 

infl ammation. As the disease progresses full thickness 

infl ammation may involve other structures such as the 

omentum or adjacent small bowel, producing an infl am-

matory phlegmon. Gangrene of the appendix wall may 

intervene leading to perforation with the potential for a 

localized purulent collection or generalized peritionitis.

History

The clinical presentation of appendicitis is unpredict-

able with the classical history of central abdominal 

pain localizing to the right iliac fossa evident in only 

50% of cases. The symptoms will usually have devel-

oped within the preceding 24–36 hours and can often 

be associated with anorexia, nausea, vomiting and 

dysuria. A careful review of the patient’s gynecologi-

cal, urological and respiratory systems should also be 

obtained.

Examination

Typical fi ndings on examination include low-grade 

pyrexia, right iliac fossa tenderness, with associated 

peritonism demonstrated by abdominal guarding and 

percussion rebound. A Rovsing sign (pain in the right 

iliac fossa elicited with palpation of left) and Dunphy 

sign (increased pain with coughing) are also good 

indicators of peritoneal irritation and are suggestive of 

acute appendicitis. The psoas sign of forced right hip 

extension against resistance produces pelvic pain in 

the presence of an infl amed retroperitoneal appendix. 

A digital rectal examination is of little value unless 

the appendix lies within the pelvis, and does not con-

fer any additional diagnostic information, particularly 

when the abdominal fi ndings are suggestive [6].
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tests such as leukocytosis with a left shift. Some 

reports suggest that the use of such scores are helpful 

in reducing negative appendicectomy rates but they 

are seldom used in routine clinical practice and are 

not superior to assessment by a senior clinician.

The value of transabdominal ultrasound in the 

diagnosis of acute appendicitis remains unclear, with 

good results reported from single-centre studies 

(sensitivity 82%) compared to disappointing multi-

centre results (sensitivity 38%) [8]. Graded compres-

sion ultrasonography has been recommended by the 

American College of Radiology as a useful screening 

tool in the diagnosis of appendicitis, citing a sensitivity 

of 95% but a specifi city of only 52% [9]. Ultrasound 

may also have benefi ts in identifying other causes for 

right iliac fossa pain such as ovarian cysts, renal tract 

pathology or gallstones.

Computed tomography is probably more accurate in 

diagnosing acute appendicitis in adults and adolescents, 

with a sensitivity of 94% and a specifi city of 95%.

The rate of negative appendicectomy should be 

as low as possible; the rates quoted in the literature 

are variable ranging from 5% to 40%. However, it 

is worth noting that the negative appendicectomy 

rates and rates of perforated appendix have remained 

unchanged despite the increased use of both these 

imaging modalities [10].

The highest incidence of false positive diagnosis is 

in women of child-bearing age when the diagnosis 

is often pelvic infl ammatory disease or other gyne-

cological conditions. With this in mind radiologi-

cal imaging in patients with suspected appendicitis 

should be reserved for those where diagnostic doubt 

remains.

Management

When the diagnosis of appendicitis is suspected the 

patient should be fl uid resuscitated and given anal-

gesia. Evidence suggests that administration of opio-

ids does not mask the clinical fi ndings and therefore 

should not be withheld [11].

Appendicectomy remains the treatment of choice, 

however in the patient with a signifi cant operative risk 

without peritonitis, management with intravenous 

antibiotics such as metronidazole and a cephalosporin 

may be considered (Figure 28.1). Resolution should 

occur within 24 hours but this approach should be 

tempered by the notion that there is a signifi cant risk of 

recurrent symptoms within the next 12 months [12].

Open appendicectomy
A standard appendicectomy is performed through a 

gridiron or Lanz incision in the right iliac fossa. The 

appendix stump should be short, simply ligated and 

not buried [13]. Care should be taken to aspirate all 

free fl uid from the pelvis and paracolic gutter although 

formal peritoneal lavage is often not necessary. A sin-

gle dose of prophylactic antibiotic such as metronida-

zole administered intravenously or per rectum 2 hours 

before surgery is effective in reducing the incidence of 

postoperative wound infection [14] in simple appen-

dicitis. Initially the organisms are usually anaerobes 

RIF Pain
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ResolvingAppendicitis
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N

Figure 28.1 Algorithm for management of 

right iliac fossa pain. 

RIF � right iliac fossa, CT � computerized 

tomography scan, USS � ultrasound scan.
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such as Bacteroides, later there is a more mixed picture 

involving the usual aerobic enteric bacteria.

If the appendix has perforated and there is signifi cant 

peritoneal contamination then copious lavage is advised 

and then most surgeons would advocate a treatment 

course of broad-spectrum antibiotics for 5 days or until 

the patient is apyrexic and the infl ammatory markers 

have normalized. Early postoperative feeding, mobiliza-

tion and deep venous thrombosis prophylaxis should 

ensure a rapid recovery and prompt discharge.

Laparoscopic appendicectomy
Studies have demonstrated improved postoperative 

pain, faster recovery and reduced wound infection rate 

in patients undergoing laparoscopic appendicectomy. 

Laparoscopic procedures generally take longer, require 

the presence of a senior surgeon with the appropriate 

skills and there have been reports of increased rates of 

intraabdominal collections postoperatively [15].

In the clinical settings where surgical expertise 

and affordable equipment are available, laparoscopic 

appendicectomy seems to have advantages over the 

open approach [16].

Controversy exists as how best to manage the prob-

lem of the grossly normal appendix at laparoscopy. 

Some would argue that if other signifi cant pathology 

has been identifi ed such as pelvic infl ammatory dis-

ease then the appendix should be left intact. Others 

always advocate excision, suggest that removal of 

the appendix adds little to the surgical insult, and 

that there may be signifi cant histological evidence of 

infl ammation despite a normal gross appearance.

Management of complicated appendicitis

Appendix mass
Occasionally patients present with a longer history of 

abdominal pain and on examination a palpable mass 

is found in the right lower quadrant. This may rep-

resent an appendix mass fashioned by the adherence 

of omentum and small bowel to an acutely infl amed 

appendix creating an infl ammatory phlegmon. The 

diagnosis is best made with CT scan but a barium 

enema or colonoscopy may be required to exclude a 

cecal carcinoma or a Crohn’s mass. This fi nding is best 

managed initially, nonoperatively with intravenous 

antibiotics such as metronidazole and a cephalosporin. 

The majority of patients respond to this approach; 

however, a small number will come to early surgery 

which is hazardous at this stage, resulting in higher 

rates of enteric injury, fi stula formation and right 

hemicolectomy. Traditionally, following successful res-

olution, these patients would then have proceeded to 

interval appendicectomy at 6 weeks but this may be 

unnecessary as it has been shown that only 9% will 

go on to develop recurrent symptoms [17]. A balance 

must therefore be struck between the risks of recurrent 

appendicitis compared to the risk of interval appendi-

cectomy. A reasonable compromise may be to perform 

interval appendicectomy in the young who have a low 

operative risk but a higher lifetime risk of recurrence.

Appendix abscess
A localized abscess collection may result from a per-

forated appendix and often the patient displays sys-

temic signs of sepsis. Drainage of the abscess is often 

required and is usually best performed with a radio-

logically placed percutaneous drain [18]. Following 

resolution of the abscess the situation is similar to that 

of a conservatively managed appendix abscess with 

the decision for an interval appendicectomy based on 

a balance of risk.

Postoperative complications

The rate of superfi cial wound infection following 

appendicectomy is 15%, with the majority respond-

ing to antibiotics.

Intraabdominal collections occasionally develop 

after appendicectomy. The patient may describe 

abdominal pain, swinging temperature or diarrhea in 

the case of a pelvic collection. Most cases will settle 

with antibiotics alone, others may require percuta-

neous drainage. Infertility following appendicectomy 

has been reported at around 5% [19] although a 

more recent study suggests that the risk has been 

overstated [20].
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Introduction

Intestinal ischemia occurs when perfusion to the 

bowel is inadequate to meet metabolic demands. 

Ischemia can be classifi ed as acute or chronic, and it 

can occur in response to arterial or venous insults. 

In acute mesenteric ischemia, all or part of the small 

bowel is affected. In addition, the right colon can 

be involved since its blood supply is also derived 

from the superior mesenteric artery (SMA). Acute 

mesenteric ischemia is a clinical emergency with a 

mortality rate of over 60%; a high index of suspicion 

is required for early detection before bowel necro-

sis occurs. In contrast, the more common syndrome 

of ischemic colitis often has a milder clinical course 

characterized by transient bloody diarrhea and mild 

lower abdominal pain. Chronic mesenteric ischemia, 

also called intestinal angina, is relatively rare and is 

characterized by abdominal pain following meals 

and weight loss. It can develop into an emergency if 

bowel viability is compromised by further deteriora-

tion in the blood supply.

Diagnosis of intestinal ischemia can be challeng-

ing; clinical suspicion and eliciting an adequate his-

tory from the patient play a more signifi cant role 

than in many other gastrointestinal emergencies. 

Multidetector CT angiography is now commonly 

performed as the initial noninvasive test for acute 

and chronic mesenteric ischemia. In patients who 

are diagnosed prior to bowel infarction, percutane-

ous treatment using angiography is often possible. 

Colonoscopy is often performed to diagnose ischemic 

colitis and in some cases to assess viability of the 

colon when there is doubt.

Acute mesenteric ischemia

Etiology
Superior mesenteric artery embolus is present in 50% 

of cases with sudden catastrophic abdominal pain out 

of proportion to physical fi ndings. Atrial fi brillation is 

a common risk factor.

Nonocclusive mesenteric ischemia (25%) is a 

splanchnic vasoconstriction in response to preced-

ing cardiovascular event, and may persist after the 

precipitating event has been corrected. SMA throm-

bosis (10%) is typically in an area of severe baseline 

atherosclerosis. Patients may have chronic mesenteric 

ischemia before thrombosis occurs. Mesenteric venous 

thrombosis (10%) may have a more subacute course. 

Patients often have risk factors such as hypercoagulable 

state or infl ammation from other abdominal disorders.

Presentation
The patient may complain of severe, acute abdominal 

pain, sometimes accompanied by forceful bowel evac-

uation. The abdomen is initially often soft and non-

tender but increasing abdominal tenderness, rebound 

and guarding develop as bowel infarcts. Occult blood 

in the stool is common but maroon stool is less com-

mon. Leukocytosis, elevated amylase, elevated lac-

tate, metabolic acidosis are increasingly common as 

bowel infarcts.

Evaluation
Multidetector CT angiography may detect embolic 

occlusion of the SMA just beyond the origin of the 

middle colic artery. Proximal SMA occlusion is typically 

29 Ischemic Bowel
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seek medical attention. Increasing tenderness, guarding, 

fever and ileus occur with infarction and colonic stric-

tures may occur with healing.

Evaluation
Colon blood fl ow has often normalized by the time 

that symptoms occur.

Computed tomography and plain radiography may 

show colon wall thickening or thumbprinting due 

to edema of the bowel wall. Colonoscopy may show 

submucosal hemorrhage, ulcers, or gangrenous bowel 

in severe cases.

Management
Resuscitation and broad-spectrum antibiotics are the 

initial emergency steps in management. Peritoneal signs 

suggest the need for emergency laparotomy and colon 

resection. Recurrent sepsis, bloody diarrhea and chronic 

diarrhea with protein loss occur with segmental ulcerat-

ing colitis. This is a chronic form of ischemic colitis and 

is sometimes mistaken for infl ammatory bowel disease. 

Surgery is often required. Symptomatic strictures may 

occur following healing. While some may resolve spon-

taneously, surgical resection may be required.

Chronic mesenteric ischemia

Etiology
This condition is usually due to atherosclerosis of 

mesenteric arteries and rarely due to vasculitis. 

Abdominal pain typically occurs within 30 minutes 

of eating. This is likely due to reduced small intestine 

blood fl ow as blood preferentially fl ows to the stomach.

Severe stenosis or occlusion of two or three of the main 

splanchnic arteries (celiac, superior mesenteric and infe-

rior mesenteric) is typical. Some patients with occlusion 

of all three arteries are asymptomatic due to collaterals.

Presentation
Abdominal pain within 30 minutes of meals that 

resolves within 3 hours. Severity of pain is mild initially, 

but becomes severe within months. As pain worsens, 

patients develop a fear of eating, and weight loss occurs. 

Pain may become continuous as infarction occurs.

Evaluation
Computed tomographic angiography: is useful to assess 

the splanchnic vessels for calcifi ed plaques, stenosis, 

seen with thrombosis, and collaterals are visualized in 

patients with preceding chronic symptoms. Superior 

mesenteric vein and portal vein thrombosis may be 

detected on CT. Nonocclusive ischemia may be diffi -

cult to detect. Other fi ndings on CT include bowel wall 

thickening, abnormal bowel wall enhancement and 

intramural or venous gas.

Magnetic resonance angiography is less commonly 

used than CT as it is typically less readily available and 

has lower spatial resolution in comparison. Advantages 

include absence of radiation (children) and no iodinated 

contrast (renal failure). Angiography is now more com-

monly performed for treatment following a positive CT.

Management
The patient should be resuscitated and broad-

 spectrum antibiotics administered.

Angiography can permit papaverine infusion for 

treatment of vasoconstriction. Thrombolytics, angi-

oplasty and stenting are used increasingly although 

there is some controversy as to their preferred role. 

Surgery provides the defi nitive assessment of viability 

and the decision can be made between resection of 

necrotic bowel, embolectomy or revascularization.

Ischemic colitis

Etiology
This condition is usually due to nonocclusive ischemia. 

A precipitating event such as hypotension or arrhyth-

mia may or may not be identifi ed. Other causes 

include coagulopathy, emboli, vasculitis, abdominal 

aortic aneurysm surgery, cocaine or amphetamine 

abuse and volvulus. Involvement of the ascending 

colon should raise suspicion of small bowel involve-

ment (acute mesenteric ischemia). The splenic fl ex-

ure and rectosigmoid are ‘watershed’ areas which are 

commonly involved, but all other regions of colon and 

rectum can be involved.

Presentation
The patient will usually complain of sudden mild left 

lower quadrant abdominal pain. There may an urge 

for urgent defecation with bloody diarrhea. On exam-

ination there will be mild to moderate abdominal ten-

derness over the involved area. Many cases resolve 

spontaneously however, and some patients do not 
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or occlusion. It has higher spatial and temporal resolu-

tion than MR angiography.

Duplex ultrasound is favored in some centers to 

demonstrate elevated peak systolic velocity in the 

celiac and superior mesenteric arteries as an indica-

tion of signifi cant stenosis. Newer techniques include 

specialized MR sequences for evaluating blood fl ow 

after meals and endoscopic oximetry.

Management
Surgical revascularization may be attempted in suit-

able cases. Percutaneous techniques, including stent-

ing, are used increasingly and are favored for patients 

considered too high risk for surgery. These techniques 

have been associated with high recurrence rates in the 

past, but improvements in initial treatment and suc-

cessful percutaneous treatment of restenosis makes 

this approach increasingly attractive.
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Introduction

Acute severe ulcerative colitis is a medical emergency. 

Recognition of severe ulcerative colitis is based on a 

comprehensive clinical assessment. The Truelove and 

Witts criteria [1] still remain useful in characteriz-

ing the severity of this condition (Table 30.1). These 

patients require hospitalization and urgent manage-

ment. Acute severe ulcerative colitis may be further 

subclassifi ed into severe colitis and fulminant colitis. 

The latter is associated with abdominal distension, ten-

derness on palpation and colonic dilatation on plain 

abdominal radiograph. Most patients will give a his-

tory of the gradual onset of diarrhea with the passage 

of blood and mucus. There may be severe abdominal 

cramps and tenesmus. Constitutional symptoms may 

include severe malaise, fever, joint and muscle pain 

and marked weight loss. In some cases the onset may 

be abrupt over 24–48 hours. There is often a history of 

ulcerative colitis.

Clinical examination should include rectal exami-

nation and fl exible sigmoidoscopy which can usually 

be carried out on the unprepared colon. This must 

be followed by abdominal radiography, stool culture, 

Clostridium diffi cile toxin assay and blood tests includ-

ing hemoglobin, white cell count, platelet count, 

C-reactive protein, erythrocyte sedimentation rate 

and albumin concentration. A number of intestinal 

diseases which mimic acute severe ulcerative colitis 

should be excluded by initial history and investiga-

tions (Table 30.2). Acute severe Crohn’s colitis

This condition is less common than ulcerative colitis 

but may present as severe or fulminant colitis which is 

diffi cult to distinguish clinically and is an important dif-

ferential diagnosis. Approximately 65% of Crohn’s dis-

ease patients have either colonic involvement alone or 

30 Acute Severe Ulcerative Colitis
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Table 30.1 Truelove and Witts classifi cation of ulcerative 

colitis.

Mild Moderate Severe

�5 bowel  Intermediate �6 bowel motions/

 motions/day  between mild   day

  and severe

Blood in stool �  Blood in 

   stool ���

No fever  Temperature 

   �37.5ºC

No tachycardia  Pulse �90 beats/

   minute

Hemoglobin �10 g/dL  Hemoglobin

   �10 g/dL

ESR�30 mm/1st hour  ESR �30 mm/

   1st hour

Table 30.2 Diseases mimicking severe ulcerative colitis.

Acute infectious gastroenteritis: outbreak related to 

 contaminated food or drinks, recent travel

Radiation proctopathy : history of pelvic radiotherapy

Pseudo-membranous colitis (C. diffi cile): history of antibiotic 

 exposure

Sexually transmitted infections: history of anal sex

Amoebiasis: recent travel to endemic areas
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four times a day or methylprednisolone 60 mg/daily by 

continuous infusion. Addition of rectal therapy has no 

clear advantages and is generally poorly tolerated by 

patients in the acute severe phase. Antibiotics are not 

necessary unless infection is considered a strong differ-

ential diagnosis from history (Table 30.2).

Monitoring of such patients needs to be intensive and 

should be directed at detecting impending complications 

which may necessitate urgent colectomy (Table 30.3). 

Abdominal radiography accurately denotes extent of 

disease, but colonoscopy to assess extent is unnecessary. 

The majority of patients with acute severe ulcerative 

colitis suffer from extensive colitis. Nutritional support is 

important and most patients can be encouraged to have 

an adequate oral intake. Rarely, patients may require 

supportive parenteral nutrition. Codeine and lopera-

mide should not be used and nonsteroidal antiinfl am-

matory drugs avoided.

Overall, patients hospitalized for acute severe coli-

tis and treated with intravenous steroids may have a 

colectomy rate between 29% and 46% over the next 

90 days. The colectomy rates vary between countries, 

indicating different thresholds for offering surgery.

Managing intravenous steroid refractory 
acute severe colitis
Close monitoring should lead to early recognition of 

those patients who fail to respond to intraveous ster-

oids. Such recognition may be aided by formal rules, 

but clinical judgment is paramount based on the 

ileocecal disease. There may be a previous clinical his-

tory of Crohn’s disease with small bowel  involvement 

and previous surgical procedures. Perianal disease will 

point to a diagnosis of Crohn’s disease. Initial clini-

cal assessment is identical for these patients, with the 

exception that there may be concomitant small bowel 

disease which has to be considered as a potential cause 

of internal fi stulization or abdominal sepsis with abscess 

formation. If Crohn’s colitis is suspected and accompa-

nied by fever, abdominal tenderness or the presence 

of a mass on palpation, an abdominal CT or MRI may 

be indicated to assist the surgeon in planning manage-

ment. Active sepsis should also induce caution in com-

mencing immunosuppression before it is controlled 

with antibiotic therapy (see below).

Principles of management

Acute severe ulcerative colitis patients require hospi-

talization and close monitoring. Some patients at pres-

entation may appear to be less ill than the Truelove 

and Witts criteria suggest. Therefore it is important to 

monitor the patient in a gastroenterology (not a gen-

eral) ward with an accurate record of stool frequency, 

blood in stool, temperature, pulse rate and abdomi-

nal tenderness. Infection must be eliminated by stool 

culture but commencement of treatment should not 

wait until the stool culture reports become available. 

The management of severe ulcerative colitis patients 

is a team effort between gastroenterologists, surgeons, 

infl ammatory bowel disease nurses, dieticians and 

clinical psychologists. In a patient admitted with acute 

severe ulcerative colitis and dilatation of the colon, 

joint assessment by a gastroenterologist and a color-

ectal surgeon is required urgently. In all other patients 

admitted with acute severe colitis, a colorectal surgical 

assessment will be required within 24 hours.

Initial therapy
The standard initial therapy of acute severe ulcera-

tive colitis consists of intravenous corticosteroids [2], 

fl uid and electrolyte replacement with special atten-

tion to potassium. Blood transfusion may be required 

to maintain a hemoglobin concentration above 10 g/L 

and subcutaneous heparin should be started to prevent 

thromboembolic complications. Intravenous corticos-

teroids generally chosen include hydrocortisone 100 mg 

Table 30.3 Monitoring regimen in acute severe ulcerative 

colitis.

Detecting impending complications

Daily abdominal radiographs till the patient improves

 Watch for colonic dilatation

 Watch for colonic perforation (often silent)

 Watch for small intestinal dilatation

Assessing course of disease

Stool frequency

Blood in stool

Pulse rate

Temperature

C-reactive protein (CRP)

Albumin

Hemoglobin

Flexible sigmoidoscopy to look for deep ulcerations



SECTION 3 Specifi c Conditions

184

monitoring parameters noted in Table 30.3. The two 

commonly used rules which are very similar to each 

other are:

1. Fulminant colitis (Sweden) index: Number of 

daily bowel movements � (0.14 � C-reactive protein 

mg/L). A value �8 predicts colectomy with 75% sensi-

tivity and specifi city. This index was recently used in a 

salvage therapy trial discussed below [4].

2. Travis index: At day 3 after commencement of intra-

venous steroids, a stool frequency of more than 8 per 

day or C-reactive protein concentration of �45 mg/L is 

85% predictive of colectomy and therefore may be used 

to seek surgical team involvement and consider start of 

salvage therapy with infl iximab or ciclosporin [5].

Some patients respond initially to intravenous ster-

oids but continue to have symptoms. These patients 

should be offered salvage therapy 5–7 days after ini-

tiation of intravenous corticosteroids as the colectomy 

rate is high in this group. This latter group may also 

benefi t from a careful fl exible sigmoidoscopy, as dem-

onstration of deep ulceration indicates a poor prog-

nosis and consideration of salvage therapy or surgery 

(Plate 30.1). Overall, a high proportion of patients fail-

ing intravenous steroids will undergo colectomy – 67% 

underwent colectomy within 90 days without salvage 

therapy in a study reported recently.

It is important in acute severe colitis refractory 

to intravenous steroids to exclude coinfections with 

cytomegalovirus (CMV) and Clostridium diffi cile as 

treatment of these infections with ganciclovir or met-

ronidazole may rescue the patient from possible colec-

tomy (Table 30.4). Such infections are uncommon but 

important to detect.

Two principal medical salvage therapies are cur-

rently available, ciclosporin and infl iximab.

Ciclosporin
Ciclosporin, a cyclic peptide of 11 amino acids, acts 

by binding to cyclophilin and thereby inhibiting cal-

cineurin. Inhibition of calcineurin prevents transcription 

of interleukin-2 (IL-2) and activation of T-lymphocytes. 

With the demonstration that treatment with 2 mg/kg of 

ciclosporin is as effective as the conventional 4 mg/kg 

with fewer occurrence of some side effects such as 

hypertension [6], the lower dose is now accepted as 

standard therapy in most hospitals. The dose is not gen-

erally adjusted according to serum ciclosporin levels, 

unless serum levels are in toxic range. Once the patient 

has responded and is feeling better, the intravenous 

preparation may be replaced by oral micro-emulsion 

ciclosporin 5 mg/kg. It is no longer necessary to exclude 

patients with low plasma cholesterol due to risk of sei-

zures, as the intravenous preparation does not contain 

the incriminating chromophore. Ciclosporin may also 

be used as monotherapy in place of intravenous ster-

oids [7], but this is hardly ever considered in practice, 

unless steroid therapy is contraindicated. In a patient 

who responds to ciclosporin, the drug is continued as 

oral therapy for 3–4 months, while corticosteroids are 

tapered and discontinued and azathioprine 2.5 mg/kg 

or 6-mercaptopurine 1.5 mg/kg is introduced at the 

time of discharge as long-term maintenance therapy. 

Such patients are quite severely immunosuppressed 

and therefore a high vigilance for opportunistic infec-

tions and prophylaxis for Pneumocystis carinii with co-

trimoxazole is necessary. Ciclosporin is associated with 

a number of serious adverse events including an appre-

ciable mortality (Table 30.5) and therefore the use of 

ciclosporin as rescue therapy is limited in acute severe 

colitis – both surgery and infl iximab are considered as 

potentially more attractive options by both physicians 

and patients. In patients rescued by ciclosporin, 58% 

eventually have a colectomy over the next 7 years, not 

surprising as ciclosporin is not considered a long-term 

therapy due to its adverse effect profi le on long-term 

use. A number of predictive factors for response to 

ciclosporin have been proposed based on simple clinical 

criteria such as fever, tachycardia, C-reactive protein � 

45 mg/l and the presence of severe endoscopic lesions 

[8]. In patients with acute severe Crohn’s colitis there is 

Table 30.4 Principles of salvage therapy in intravenous 

steroid-refractory patients.

Monitor very carefully

Pulse rate

Temperature

Hemoglobin and albumin

CRP

AXR

In case of nonresponse

Repeat stool cultures, C diffi cile

Cytomegalovirus (in tissue and blood)

Colonoscopy

If a patient deteriorates on salvage therapy, move to 

 immediate colectomy
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no evidence that ciclosporin is effective and treatment 

failure after commencing ciclosporin may be an indica-

tion that this condition is in fact causing the patient’s ill-

ness. In these cases infl iximab or other biological agents 

are indicated (see below as for ulcerative colitis).

Infl iximab
The chimeric anti-TNF antibody infl iximab was used 

in intravenous steroid refractory ulcerative colitis in a 

pivotal Scandinavian study in which a single 5 mg/kg 

infusion of infl iximab was used [4]. The trial design is 

shown in Fig. 30.1. Patients unresponsive to IV corti-

costeroids at day 3 were randomized to additional sin-

gle dose of 5 mg/kg of infl iximab or placebo. Patients 

who were not considered unresponsive at day 3 but 

remained symptomatic at day 5–7 were also rand-

omized to a single 5 mg/kg dose of infl iximab or pla-

cebo. Overall, 29% of patients underwent colectomy 

in the infl iximab arm compared with 67% in the pla-

cebo arm (Fig. 30.2). In a recent Italian study, patients 

who had received multiple doses of infl iximab had 

better outcome than those receiving a single dose of 

infl iximab in a group of intravenous steroid resistant 

acute severe colitis patients [9]. Keeping this in mind, 

it may be wise to administer infl iximab at 0, 2, 6 

weeks and thereafter every 8 weeks till the patient is 

in remission. Subsequently, in those patients who are 

azathioprine/6-mercaptopurine naïve, this drug may 

be used as long-term therapy and infl iximab discon-

tinued. In patients who developed acute severe intra-

vneous steroid resistant colitis while on azathioprine 

or 6-mercaptopurine, infl iximab should preferably 

be continued long term. The use of infl iximab may 

be associated with opportunistic infections but, in the 

Swedish randomized controlled trial, adverse effects 

were similar in those receiving infl iximab or placebo.

Though patients failing ciclosporin may respond to 

infl iximab, repeated salvage therapy generally results in 

unacceptable delay to surgery and profound immuno-

suppression. Therefore only one form of salvage ther-

apy should be decided upon after discussion with the 

Table 30.5 Incidence of adverse events associated with 

ciclosporin.

Tremor/paresthesia 9%

Hypertrichosis 6%

Gingival hyperplasia 6%

Renal insuffi ciency 6%

Seizures 1%

Anaphylaxis 0.3%

Hypertension 7%

Opportunistic infections 3%

Hospitalisation Day 5–7Day 3 Day 4

Seo index �150

Betamethasone 
4 mg bid  IV

Colonoscopy 
GETAID criteria Sweden 

index �8

Sweden 
index �8 

Randomisation

Seo index �150
Randomisation 
day 6–8

Seo index �150
No inclusion 
in study

Prophylaxis 
against 
opportunistic 
infections 
with 
trimethoprim- 
sulfonamide 
for 8 weeks

Continued 
conventional 
treatment

Figure 30.1 Scandinavian randomised controlled trial of infl iximab in acute severe ulcerative colitis (4).
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Figure 30.2 90 day colectomy rate in infl iximab arm compared 

to placebo arm in IV steroid refractory ulcerative colitis (4).
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patient, and failure of such therapy should lead to sur-

gery. A patient developing acute severe colitis while on 

therapy with oral corticosteroids should be admitted but 

may proceed straight to second-line salvage therapy.

Other therapies
Visilizumab
Humanized IgG2 antibody against CD3 lymphocytes 

have undergone preliminary trials in intravenous ster-

oid refractory ulcerative colitis [10]. Though initially 

promising, subsequent phase II studies were prema-

turely terminated due to lack of effi cacy. Anti-CD3 

antibodies also have a propensity to cause an acute 

cytokine release syndrome, which may be minimized 

by hydration and premedication with acetaminophen 

(paracetamol) and antihistamines.

Daclizumab
Monoclonal humanized antibody to interleukin-2 

receptor (CD25, IL-2R) was considered an attractive 

potential therapy for ulcerative colitis as the mecha-

nism of action is similar to ciclosporin. However, a 

randomized controlled trial in 159 patients with mod-

erate active ulcerative colitis showed no evidence of 

effi cacy [11] and therefore it is unlikely that this anti-

body will have any place in the treatment of severe 

steroid-refractory ulcerative colitis.

Basiliximab
Monoclonal chimeric antibody to interleukin-2 receptor 

(CD25, IL-2R) has been shown to act as a steroid sensi-

tizing agent but an uncontrolled trial failed to demon-

strate promising effi cacy in steroid-refractory severe 

ulcerative colitis – 4 out of 7 treated patients underwent 

colectomy [12]. Therefore anti-CD25 monoclonal anti-

bodies cannot be considered effective salvage therapy in 

severe steroid-refractory ulcerative colitis.

Tacrolimus
A randomized controlled trial of oral tacrolimus in 

acute moderate-severe steroid-refractory ulcerative 

colitis has been reported [13]. Encouraging results 

were obtained in patients treated with a high trough 

level of tacrolimus (10–15 ng/mL), but the necessity 

of frequent measurements of trough levels, toxici-

ties and lack of clear evidence of effi cacy in hospital-

ized acute severe colitis makes tacrolimus a generally 

unattractive choice for the majority of such patients.

Leukocyte apheresis
Commercial columns to remove different white cell 

populations from circulation via an extracorporeal 

circuit have been used extensively in Japan and some 

Scandinavian countries, but randomized controlled 

trials in true acute severe hospitalized patients are 

lacking. Only scant anecdotal data exists in the con-

text of response in steroid-refractory acute severe col-

itis [14] and this intervention is generally not used in 

most centers.

General management 
Prophylaxis of thromboembolic 
complications
Patients with acute severe colitis are very ill, often 

confi ned to bed, dehydrated and have a hypercoagula-

ble state. Active infl ammation may play a direct role in 

producing a thrombophilic state [15] and all patients 

should receive prophylactic heparin. Administration of 

heparin is safe and does not increase the incidence of 

colonic bleeding [16]. Either unfractionated and low 

molecular weight heparin may be used for prevention 

of venous thrombosis at least as long as the patient is 

on intravenous steroids or is confi ned to bed.

Management of nutritional status
Bowel rest via total parenteral nutrition has no thera-

peutic benefi t in reducing the infl ammation in acute 

severe ulcerative colitis. However, a number of patients 

are admitted with very poor nutritional status and 

are too ill to have adequate oral nutritional intake. A 

dietician should always be involved in managing such 

patients, and parenteral nutrition (along with oral nutri-

tion) should be considered on nutritional grounds if oral 

intake is persistently inadequate, so that emergency sur-

gery in a nutritionally debilitated patient can be avoided.

Management of fl uid and electrolyte 
disturbances
Many of these patients are dehydrated and hypoka-

lemic especially after high doses of steroids and care-

ful monitoring and replacement are necessary. If the 

patient is unable to drink adequately, intravenous 

fl uids will be required.

Blood transfusion
Blood transfusion and iron replacement should be con-

sidered in patients in order to maintain a hemoglobin 
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concentration above 10 g/dL. This is important in terms 

of keeping a patient in a fi t state for surgery if medical 

management fails.

Surgery
A well-timed operation is an invaluable part of appro-

priate management of acute severe ulcerative colitis 

and can be life-saving. With the availability of more 

salvage therapy choices, it is important that these are 

offered early to patients failing steroid therapy; there-

fore, in most instances, surgery will be offered after 

failure of second-line salvage therapy with infl iximab 

or ciclosporin. An exception may be patients present-

ing with fulminant colitis who may be ill enough to 

undergo surgery if they do not rapidly improve after 

intravenous corticosteroids. Severe hemorrhage, per-

foration or toxic megacolon developing on treatment 

are indications for emergency surgery.

Surgery should be discussed with all patients admit-

ted with acute severe ulcerative colitis as one of the 

possible options. Colorectal surgeon, gastroenterolo-

gist, stoma therapist and infl ammatory bowel disease 

specialist nurse will all play a role in discussing sur-

gery as one of the therapeutic options if intravenous 

steroid therapy fails. The opportunity to discuss the 

implications of surgery with a patient who has under-

gone colectomy in the past is often considered useful 

by the patient. Some of the potential complications 

and drawbacks of surgery also require balanced dis-

cussion and deliberation (Table 30.6). It is therefore 

inappropriate to present colectomy as a cure of ulcer-

ative colitis to the patient.

In patients with acute severe colitis, surgery has to 

be a staged process. Subtotal colectomy with ileos-

tomy is performed initially, increasingly laparoscopy-

assisted in specialized centers. After 3–6 months with 

the patient in much better health, completion proc-

tectomy with ileal pouch anal anastomosis (IPAA) is 

performed. Use of salvage therapy such as infl iximab 

[4] or ciclosporin [6] in the setting of acute severe 

colitis does not appear to increase the risks of com-

plications after colectomy. In a minority of patients 

with poor anal sphincter function, a permanent ile-

ostomy may be preferable to avoid disabling inconti-

nence. Careful psychological support and counseling 

throughout the process are invaluable, especially in 

patients who lose their colon after only a short spell 

of illness.

Conclusion

Acute severe ulcerative colitis is a medical emergency. 

All patients require hospitalization and precise man-

agement, otherwise mortality rates will increase. With 

optimum medical and surgical management, how-

ever, the mortality rate should approximate zero. Two 

golden rules are important in management:

Rule 1
In hospitalized patients with acute severe ulcera-

tive colitis on intravenous corticosteroids, worsening 

of disease on any day, or lack of response by day 3, 

should result in consideration of salvage therapy or 

surgery.

Rule 2
In intravenous steroid-refractory acute severe ulcer-

ative colitis on second-line therapy (infl iximab or 

ciclosporin) signifi cant worsening of clinical status on 

any day compared with previous day should lead to 

consideration of surgery.

A management algorithm to summarize the approach 

discussed in this chapter is illustrated in Fig. 30.3. 

Intravenous steroids remain fi rst-line therapy, but inf-

liximab appears a more acceptable salvage therapy 

than ciclosporin though results of randomized trials are 

awaited.

All patients require assessment by a senior gastroen-

terologist twice daily to analyze potentially confusing 

features such as a decrease in stool frequency heralding 

worsening colonic status. In addition, patients require 

surgical assessment on a daily basis until the patient is 

considered to be no longer at a risk for colectomy. With 

Table 30.6 Potential problems and complications after ileal 

pouch anal anastomosis.

Sepsis

Small intestinal obstruction

Urinary retention

Pouchitis

Fecundity and impotence

Other forms of pouch dysfunction

Incontinence

Pouch failure
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precise medical and surgical management, caring for 

acute severe ulcerative colitis patients can be extremely 

gratifying. Decisions have to be taken quickly and cor-

rectly, so that a patient is never put in a life-threatening 

situation after admission.
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Gastrointestinal infections are a major cause of mortal-

ity and morbidity worldwide. The vast majority of these 

are due to gastroenteritis/infectious diarrhea which will 

be the focus of this chapter. The approach to diarrhea 

and its defi nition has already been discussed.

While the mortality rate in developed countries has 

improved infectious diarrhea continues to affect 1 in 5 

people per year [1]. There are an estimated 1.8 billion 

episodes of childhood diarrhea per year in the devel-

oping world, where diarrheal disease is responsible for 

approximately 3 million deaths each year among chil-

dren under 5 years of age [2]. In both the developed 

and developing world the young, elderly and immu-

nocompromised are at particular risk.

Gastroenteritis

This is by far the commonest manifestation of gastroin-

testinal infection. It presents with diarrhea which may 

be accompanied by nausea, vomiting and abdominal 

pain. Onset is often abrupt and can range from mild ill-

ness to life-threatening sepsis. It is most problematic in 

high-risk groups (Table 31.1). Most cases do not need 

hospital admission and can be managed in the commu-

nity. The pathogen involved is often not isolated but this 

rarely has an impact upon treatment as most episodes 

are self-limiting.

Causes
A variety of viral, bacterial and parasitic pathogens 

can be implicated (Table 31.2). Viral infections cause 

the majority of gastroenteritis in developed countries, 

especially among children. Pathogens are isolated in 

fewer than 50% of cases. Of those identifi ed the most 

common are: viral 40–50%, particularly rotavirus and 

norovirus; Campylobacter 20%; Salmonella 15%; others 

15% (see below).

History and examination
The history of infectious diarrhea can provide impor-

tant clues to the infecting organism and etiology of 

infection. Relevant history includes foreign travel, 

contact with carriers (human and animal), contami-

nated food (unpasteurized dairy produce, uncooked 

food, seafood and unwashed or unpeeled fruit), anti-

biotics, comorbidities and relevant immune status.

Clinically three syndromes are seen:

• Acute watery diarrhea, usually resolving within 

5–10 days

• Bloody diarrhea

• Persistent diarrhea (�14 days) with or without 

malabsorption.

31 Gastrointestinal Infections
Graham Morrison, John S. Collins

Table 31.1 High-risk groups for infectious diarrhea.

Factor Patients at risk

Age Infants/Children

 Elderly

Immunodefi ciency HIV/AIDS

 Malignancy

 Chemotherapy/Drugs

 Genetic disease

 Malnutrition

Low gastric acidity Elderly

 Achlorhydria

 Medications

 Total gastrectomy

Altered gut fl ora Antibiotics

Increased exposure Travelers

 Contaminated food or water

Gastrointestinal Emergencies, 2nd Edition.   Edited by T. C. K. Tham,

J. S. A. Collins and R. M. Soetikno © 2009 Blackwell Publishing Ltd.

ISBN: 978-1-405-14634-0
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are usually examined under the light microscope for 

parasites by an experienced observer. Samples are then 

cultured for bacterial pathogens. Microscopy is used for 

diagnosis of G. lamblia, E. histolytica, Cryptosporidium and 

Cyclospora species. Rapid enzyme immunoassays are used 

for detection of Clostridium diffi cile toxins, Campylobacter, 

enterohemorrhagic E. coli and Shigella. 

Electron microscopy
Useful in diagnosis of viral infection but rarely required. 

Large outbreaks in institutions or culture negative out-

breaks are the main use.

Serological diagnosis
Antibody testing is useful in a limited number of infec-

tions. It is particularly useful in amebiasis where anti-

bodies are present in 80–90% of patients. Others include 

Yersinia, Strongyloides and schistosomiasis.

Abdominal imaging
A plain radiograph is useful in severely unwell patients 

to exclude colonic dilatation and perforation. It can 

be used to assess the severity and extent of infectious 

colitis.

Endoscopy
Lower gastrointestinal endoscopy is useful when 

symptoms persist despite negative cultures. The main 

indication is to distinguish between infectious coli-

tis and infl ammatory bowel disease. Biopsies can be 

unreliable but may show features in keeping with 

infl ammatory bowel disease and can identify cytome-

galovirus, E. histolytica and the ova of Schistosoma spp. 

[2]. Pseudomembranes are typical of C. diffi cile. Upper 

gastrointestinal endoscopy can be useful in patients 

with persistent diarrhea. Duodenal biopsies may 

Although useful there is considerable overlap mak-

ing prediction of the pathogen involved unreliable. 

Crampy abdominal pain, diarrhea, mucus and pyrexia 

are common presenting symptoms. Nausea, vomiting, 

arthralgia, fatigue and headache may also occur and 

may precede diarrhea. Most bacterial and viral ill-

nesses resolve within 5–10 days. Parasitic infections 

tend to be more insidious, as do those in immuno-

compromised patients.

Examination fi ndings tend to be nonspecifi c. 

Abdominal tenderness and fever are common. Tach-

ycardia and hypotension may occur in severe cases. 

Peritonism may occur and suggests perforation. 

Examination fi ndings are rarely useful in distinguishing 

infectious diarrhea from infl ammatory bowel disease. 

The presence of a self-limiting illness without relapse 

or identifi cation of the organism are the only reliable 

indicators of an infectious cause.

Investigations
Mild self-limiting illness requires no formal investigation 

unless a more serious condition is suspected. Supportive 

measures will usually suffi ce in these cases. Patients 

who should be investigated are shown in Table 31.3.

Generally it is best to start with the simplest, least 

invasive test and work upwards as required to more 

invasive testing. General examination and routine blood 

tests should be done fi rst before proceeding onto look-

ing for specifi c pathogen.

Stool microscopy and culture
This is the fi rst-line investigation. It is simple, relatively 

cheap and can provide an early diagnosis. Three samples 

Table 31.3 Indications for further investigation.

Indications for further investigations

Prolonged symptoms

Severe disease

Atypical features

Multiple (�1) people affected

Bloody diarrhea

Elderly

Residential or institutional outbreak

Public health reasons

Table 31.2 Laboratory isolates for gastroenteritis, England 

and Wales, January–June 2006 [3].

Infecting organism Number of isolates

Campylobacter 17,791

Rotavirus 11,887

Non-typhoidal salmonellosis  3,644

Norovirus  2,990

Giardia  1,068

Cryptosporidium   976

Escherichia coli O157:H7   296

Shigella sonnei   293

Figures from Health Protection Agency 2006
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show villous atrophy in keeping with intestinal pro-

tozoa and may even reveal the presence of cysts or 

trophozoites. Giardiasis and Strongyloides can be diag-

nosed on aspiration of duodenal fl uid.

General management
Supportive care is the mainstay of treatment. Mild 

self-limiting cases can be managed by encouraging 

oral intake of fl uids and electrolytes. In most cases 

this will be suffi cient unless the patient is vomiting 

or very unwell. Contact precautions should be strictly 

adhered to and oral intake of both fl uids and food 

should be encouraged.

Maintenance of hydration is critical in manage-

ment. This is preferably achieved via the oral route 

with solutions containing water, salt and sugar [4]. 

Oral rehydration solutions are designed to meet this 

need and have revolutionized the treatment of infec-

tious diarrhea. They are underused in treatment, 

especially in the developed world [5]. Several prepa-

rations are available and are shown in Table 31.4.

Most patients can be managed with oral rehydra-

tion solutions that can be given via nasogastric tube if 

required. Patients who are vomiting, unable to tolerate 

oral fl uids or have severe dehydration should receive 

intravenous fl uids until the diarrhea has settled.

Antibiotics are usually reserved for patients who 

are severely unwell with evidence of systemic upset. 

They may also be considered for prolonged disease 

or certain virulent pathogens (see specifi c conditions 

below). Antibiotics for specifi c infections are discussed 

later and outlined in Table 31.6. If empirical antibiot-

ics are required ciprofl oxacin 500 mg twice daily for 

5–7 days is a reasonable choice.

Antimotility drugs are best avoided but may be used 

for symptomatic relief in those without fever or bloody 

stools. Loperamide is most frequently used, 4 mg ini-

tially followed by 2 mg after each unformed stool to a 

maximum of 16 mg/24 hours. Antimotility drugs are 

best avoided in children.

Recently there has been interest in antisecretory drugs 

and in particular the development of an enkephalinase 

inhibitor, racecadotril, which potentiates enkephalins in 

the intestine and increases absorptive activity [6]. These 

drugs and others remain mainly in the research domain 

at present but hold promise for the future.

Specifi c infections

Viral
Viral pathogens cause the majority of childhood gastro-

enteritis and a signifi cant proportion of adult cases. The 

commonest agents are rotavirus, norovirus, enteric ade-

novirus and astrovirus. Rotavirus and norovirus are the 

commonest and most medically important and will be 

discussed here.

In recent times norovirus has presented signifi cant 

problems in the hospital and institutional setting lead-

ing to large-scale outbreaks and public health initia-

tives to reduce infection.

The management of viral cases is supportive with the 

general measures described above. Other measures will 

depend on the setting in which the infection occurs, 

for example institutional outbreaks will require appro-

priate infection control measures. Enteric precautions 

should be taken and include hand washing, barrier use 

and the wearing of gloves. These simple measures can 

lead to a signifi cant reduction in diarrheal risk [7]. If 

an outbreak is suspected the public health authoroity 

should be involved to identify a source and take appro-

priate measures.

Rotavirus
This is primarily an infection of children and most will 

have been infected by age 5 [8]. It is a signifi cant health 

burden causing over 100 million diarrhea episodes 

Table 31.4 Oral rehydration solutions.

 mmol/L

 Na� K� CL� CHO

Dioralyte (powder) 60 20 60 90 (Glucose)

(Aventis Pharma)

Electrolade (Baxter) 50 20 40 111 (Glucose)

Rapolyte (Provalis) 60 20 50 110 (Glucose)

Dioralyte Relief 60 20 50 30 g (Rice Starch)

(Aventis Pharma)

WHO Forulation 75 20 65 75 (Glucose)

Oral Rehydration Salts

Note: WHO solution above is revised 2002 solution 

containing less Na.
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each year and 600 000 deaths in children younger than 

5 years worldwide [9], almost all of which are in the 

developing world. It is uncommon in adults and usually 

presents with fever, watery diarrhea and vomiting. The 

virus is highly infectious and can occur as outbreaks.

Diagnosis can usually be made on clinical grounds but 

stool analysis for viral antigens is possible. Treatment 

is supportive and the infection usually resolves within 

5 days. A vaccine against rotavirus has been developed 

and is available in some countries.

Norovirus
Norovirus is a common cause of nonbacterial gastro-

enteritis and can be responsible for epidemic outbreaks 

throughout a variety of settings [10]. Large-scale out-

breaks in hospitals and institutions have increased 

public awareness of these infections. The virus is read-

ily transmitted via food with uncooked food and shell-

fi sh being a particular risk. The illness normally lasts 

around 24–48 hours and usually presents with acute 

onset diarrhea and vomiting. Elderly patients are most 

prone to severe disease.

Diagnosis is usually on clinical grounds but specifi c 

viral diagnosis can be achieved by reverse transcriptase 

PCR on stool samples which has superseded electron 

microscopy [11].

Again the virus is highly infectious and strict con-

tact precautions should be followed as well as general 

supportive care and adequate hydration.

The other viral pathogens are managed as outlined 

above. Of special note are cytomegalovirus and herpes 

simplex virus. These are discussed later in the chapter.

Bacterial
Bacterial infection can cause severe and even life-

threatening gastroenteritis.

Campylobacter
Campylobacter (C. jejuni and C. coli) is an important cause 

of diarrhea worldwide and one of the commonest 

causes of bacterial gastroenteritis [12]. It is a zoonosis 

and transmitted via poultry, pigs, cattle, water, unpas-

teurized milk and pets. The organism is very sensitive 

to cooling and drying and large foodborne outbreaks 

do not usually occur (compare with Salmonella).

The incubation period ranges from 3 to 5 days with 

a prodrome of fever and malaise that is commonly 

followed by mild diarrhea. Vomiting is unusual but 

enterocolitis with abdominal pain and severe bloody 

diarrhea with an acute abdomen can occur.

Arthritis (2%), pancreatitis and septicemia can rarely 

occur. The diagnosis is usually made on stool culture 

and ciprofl oxacin (750 mg twice daily for 5 days) or 

erythromycin (500 mg four times a day for 5 days) can 

be used for severe cases.

Of note the organism can be excreted for up to 5 

weeks after infection but no treatment is required unless 

severe signs are present.

Salmonella
Salmonella can cause a variety of infections in humans 

that are commonly described as typhoidal and non-

typhoidal. These include classical typhoid fever, gas-

troenteritis, bacteremia and metastatic infection such 

as osteomyelitis and abscesses. Non-typhoidal disease 

tends to be a domestic illness while typhoidal tends to 

be acquired abroad. 

Nontyphoidal salmonella (S. enteritidis and S. typh-

imurium) is the commonest cause of food poisoning 

in the UK [3,13]. It is a zoonosis with a large reser-

voir in the animal population with poultry, raw eggs, 

meat and unpasteurized milk often being implicated 

[14]. Gastroenteritis is the commonest presentation. 

The incubation period is 12–36 hours after which 

diarrhea, vomiting, abdominal pain and fever occur. 

Severe infection can cause enterocolitis, which may 

mimic ulcerative colitis, and can lead to septicemia 

and death.

Diagnosis is made on stool culture and most cases 

will settle on supportive therapy. Severe cases and 

high-risk patients should be treated with ciprofl oxacin 

(750 mg twice daily for 7 days), although multiresist-

ant organisms are now emerging. The feces may be 

positive for weeks after infection and rarely a chronic 

carrier state may occur. Treatment for this is not usu-

ally required unless a specifi c indication is present, 

e.g. immunocompromised individuals. Chronic carri-

ers can be treated with 4–6 weeks of antibiotics. Food 

handlers should be advised to remain at home during 

the illness and public health advice should be sought.

Typhoidal salmonella (S. typhi and S. paratyphi) causes 

a systemic febrile illness in which diarrhea is less prev-

alent [15]. In contrast to above S. typhi has no animal 

host and causes disease in humans only. Spread is via 

contact with those infected or indirectly via contami-

nated water and food. Infection usually follows an 
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insidious onset with headache, dry cough, malaise and 

anorexia. This is followed by a bacteremic phase in the 

fi rst 7–10 days with abdominal pain and fever during 

which time blood cultures are usually positive. Rose 

spots, a relative bradycardia and hepatosplenomegaly 

may occur by the second week. Without treatment this 

may progress to meningitis, pneumonia, osteomyelitis 

and intestinal hemorrhage. Recovery starts in the fourth 

week but mortality remains high without treatment 

and up to 10% of patients will relapse and around 2–

4% of affected individuals will become chronic carriers 

(commoner in those with cholelithiasis or biliary tract 

disease).

Diagnosis may be made on cultures from blood, stool, 

urine and bone marrow as well as the clinical picture. 

Supportive treatment and hydration is essential and 

antibiotic therapy should be instigated. Ciprofl oxacin, 

chloramphenicol or cotrimoxazole (usually for 2 weeks) 

are suitable choices. Chronic carriage may be treated 

with longer courses of antibiotics with consideration to 

cholecystectomy. Of note a vaccine for typhoid is avail-

able and should be recommended to those travelling to 

high-risk areas [16].

Shigella
Shigella (S. sonnei, S. fl exneri and others) is the classic 

cause of colonic or dysenteric diarrhea and transmis-

sion is by person-to-person spread and contaminated 

food and water. It remains a major problem in institu-

tions and the developing world. The infecting dose is 

low, making transmission easy. Incubation is 2–3 days 

followed by small bowel invasion and watery diarrhea 

that then progresses to the colonic phase with bloody 

diarrhea. Most cases tend to be mild and self-limit-

ing. However, severe disease with fever, malaise and 

abdominal pain may occur [17]. Toxic megacolon is 

a rare complication and a reactive arthritis may also 

occur.

Diagnosis is by stool culture. The majority of cases 

settle with supportive measures but severe cases may 

be treated with ciprofl oxacin (500 mg twice daily for 

3 days) or cotrimoxazole (3-day course).

Escherichia coli
Escherichia coli are common organisms and occur 

naturally in the human gastrointestinal tract. They 

can, however, become pathogenic and are a frequent 

cause of diarrhea [18]. The type of clinical syndrome 

produced generally classifi es them. The three main 

types to consider are enterotoxigenic E. coli (ETEC), 

enteroinvasive (EIEC) and enterohemorrhagic E. coli 

(EHEC). Two other varieties enteropathogenic (EPEC) 

and enteroaggregative (EAEC) also occur less com-

monly in children and the immunocompromised.

ETEC
Common in the developing world, this organism 

causes watery diarrhea in children and travelers and is 

a major cause of traveler’s diarrhea [19]. The organism 

is acquired via contaminated food and water with rapid 

onset of watery diarrhea, nausea and crampy abdomi-

nal pain. Vomiting may also occur. The classical case 

is the traveler moving from an area of good to poor 

hygiene with subsequent gastroenteritis. Diagnosis can 

be made on stool culture. Supportive therapy is usually 

suffi cient as the disease is self-limiting in the majority 

of cases. Severe cases can be treated with ciprofl oxacin 

and advice regarding meticulous attention to food and 

water consumption should be given to travelers.

EIEC
Enteroinvasive E. coli are similar and closely related to 

Shigella spp. and cause a disease similar to bacillary dys-

entery. Diagnosis is by stool culture and management is 

as above.

EHEC
Enterohemorrhagic E. coli was fi rst described in 1982 

after an outbreak in the US [20]. They are responsible 

for large outbreaks of hemorrhagic colitis around the 

world and act via production of shiga toxins that play 

a major role in pathogenesis and development of com-

plications. The main serotype, 0157:H7, is responsible 

for the majority of outbreaks [21].

EHEC is acquired via undercooked beef, meat, 

milk and contaminated water. After a short incuba-

tion (12–24 hours) it causes diarrhea that is frequently 

bloody with associated abdominal pain and nausea. 

This may progress to septicemia and multiorgan fail-

ure. Thrombotic thrombocytopenic purpura (TTP) and 

hemolytic uremic syndrome (HUS) are recognized com-

plications and are more common in children [22,23].

Treatment is mainly supportive. Antibiotics have been 

suggested as a trigger for release of shiga toxin and pos-

sible precipitant of hemolytic uremic syndrome but evi-

dence for this remains controversial [24].
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Yersinia
Yersinia (Y. enterocolitica and Y. pseudotuberculosis) infec-

tion is common in developed countries with Y. enterocol-

itica being common in the US and Y. pseudotuberculosis in 

Europe. Infection is associated with waterborne or food-

borne outbreaks. Presentation ranges from mild watery 

diarrhea to prolonged diarrhea, dysentery and termi-

nal ileitis that may be indistinguishable from Crohn’s 

disease.

Diagnosis is usually on stool culture or serology in 

delayed presentation. The illness is often self-limiting 

but ciprofl oxacin (500 mg twice daily for 5 days) may 

be used for severe cases.

Bacillus cereus
Bacillus is usually contracted via infected food; boiled 

and fried rice are commonly implicated. The incuba-

tion period is a matter of hours before abrupt onset of 

diarrhea and vomiting. The organism can be cultured 

from stool but recovery is usually rapid and anything 

more than supportive care is rarely required.

Vibrios (V. cholerae)
Cholera is a disease of the tropics, particularly Africa 

and Asia. It is an important cause of diarrhea in trave-

lers returning from endemic areas. It is a disease of 

poverty and poor sanitation and remains a signifi cant 

cause of morbidity and mortality worldwide [25]. It is 

a waterborne disease and transmission is via the fecal-

oral route. Contaminated water is the major carrier of 

the disease and once ingested the organisms grow on 

the epithelia of the small bowel where they produce 

enterotoxin that leads to a massive secretory diarrhea.

Incubation is 1–5 days and clinical infection is her-

alded by the abrupt onset of painless diarrhea some-

times referred to as “rice-water stools”.

Fluid and electrolyte losses may be massive and can 

lead rapidly to death from dehydration [26].

Diagnosis is made by direct stool microscopy for 

organisms but can often be made on clinical grounds. 

The cornerstone of treatment is aimed at replac-

ing fl uid and electrolytes. Oral rehydration solutions 

have revolutionized this. Tetracycline (500 mg three 

times daily for 3 days) or ciprofl oxacin (500 mg twice 

daily for 3 days) can be used to shorten the period of 

diarrhea and excretion as well as to aid recovery.

Vaccination is available but currently suboptimal, 

with new vaccines currently under development.

Clostridium diffi cile
This is one of the most common nosocomial infec-

tions and has become a major problem in hospital 

practice. Clostridium diffi cile-associated disease (CDAD) 

is a common cause of morbidity and mortality among 

hospitalized patients [27], and is on the increase in 

both the inpatient and outpatient setting.

The organism exerts its effect via toxin production 

(A and B) that leads to secretory diarrhea and colonic 

infl ammation. Different strains have varying toxigenic-

ity and some patients will be colonized and become 

asymptomatic carriers of the organism (approx 2% of 

the population). Those who are colonized or infected 

shed the organism and transmission is most often by 

contaminated hands and equipment.

Risk factors for infection include: old age; debilita-

tion; concomitant illness; gastrointestinal surgery; anti-

biotic use (all but especially penicillins, clindamycin and 

cephalosporins); gastric acid suppression; enteral feed-

ing; and NSAID use.

Colonized individuals are at particular risk of CDAD 

after treatment with antibiotics.

Clinical infection ranges from an asymptomatic car-

rier state to acute, persistent or recurrent diarrhea. 

Pseudomembranous colitis and death may occur. In 

those who develop diarrhea, symptoms usually begin 

soon after colonization, with the incubation period 

normally less than 1 week. Diarrhea is typically loose 

or watery and while mucus may be present overt blood 

is rare. Diarrhea may be minimal in severe disease and 

ileus, toxic dilatation and pseudomemebranous colitis 

may develop.

Diagnosis is made by demonstration of toxins in 

stool samples and occasionally endoscopy. Stool 

toxin may be positive for up to 6 weeks after treat-

ment. General management involves introduction 

of infection control policies and correction of any of 

the above risk factors if possible. Supportive treat-

ment is coupled with specifi c antibiotic therapy. First-

line therapy is with oral metronidazole (400 mg three 

times daily for 10–14 days). Vancomycin (250 mg four 

times daily for 14 days) is second-line therapy (see 

below).

Relapse may occur in up to one third of patients 

[28, 29] and should be managed as above with 

Metronidazole or vancomycin while other causes of 

diarrhea should also be considered. An approach to 

recurrent infection is shown in Table 31.5.
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Treatment of colonized individuals remains unclear, 

as does the use of probiotics in the management of 

CDAD. Severe disease can be diffi cult to manage and 

toxic dilatation may rarely require surgical interven-

tion and resection.

Parasites/Protozoa
Giardiasis
Giardia lamblia is a protozoan parasite and is the most 

common protozoal infection of the gastrointestinal 

tract [30]. It causes sporadic, epidemic and endemic 

diarrheal illness throughout the world and is most 

common in areas of poor sanitation. It is particularly 

common in travelers. Cysts (the infectious form) are 

passed into water supplies by the human host and 

are then ingested via contaminated food or water. 

Trophozoites then multiply in the small bowel caus-

ing clinical disease and release of further cysts and so 

on [31]. Most cases are either asymptomatic or have 

self-limiting diarrhea and gastrointestinal disturbance. 

Infection can lead to chronic diarrhea, malabsorption 

and growth retardation in children.

Diagnosis is by the identifi cation of trophozoites 

or cysts on stool examination and three samples may 

be required. Rarely duodenal fl uid aspiration may be 

required and giardiasis is a cause of villous atrophy.

Tindazole 2 g in a single dose or metronidazole 

750 mg three times daily for 3 days are the treatments 

of choice. Patients with symptoms, children and 

those at risk of spreading infection should be treated. 

Relapse can be treated with a longer course of antibi-

otics or a second line agent such mepacrine (alone or 

in combination with above).

Amebiasis
Entamoeba histolytica is another protozoan parasite also 

occurring worldwide but is more common in develop-

ing countries with poor sanitation and lower socioeco-

nomic conditions. Infection is usually seen in migrants 

from endemic areas as well as travelers to these areas. 

It is a signifi cant health problem with an estimated 

40 000 deaths per year [32] and signifi cant complica-

tions [33]. As with Giardia it is the cysts that are infec-

tious and the trophozoites that cause clinical disease. 

Cysts are ingested via contaminated food or water.

Most infections are asymptomatic. Of those that 

develop clinical amebiasis two forms are recognized:

1. Amebic dysentery, which occurs over several weeks 

and can range from diarrhea through to bloody stools, 

weight loss and fever. Uncommonly a fulminant coli-

tis with toxic megacolon (mimicking ulcerative colitis) 

can occur with a high mortality.

2. Nondysenteric which is less common and consists 

of diarrhea, abdominal pain and weight loss. This form 

may persist for years and can be confused with Crohn’s 

disease. Localized colonic infection leading to an ame-

boma can occur, as can strictures, abscesses and fi stulae.

Amebic liver abscesses may also occur and are her-

alded by right upper quadrant pain and fever. Metastatic 

spread can develop and rupture can lead to peritonitis.

Diagnosis is made by antigen testing of stool and 

serum. Serology can also be used but remains posi-

tive for years after infection. Stool microscopy is often 

used but is less sensitive and unable to exclude non-

pathogenic strains.

Treatment should be given to all patients to avoid 

risk of invasive disease. Metronidazole (750 mg three 

Table 31.5 Approach to recurrent Clostridium diffi cile infection.

First relapse Second relapse Further relapse

Confi rm diagnosis and exclude others. Confi rm diagnosis and exclude others. Discuss with microbiology

14-day course of metronidazole or  Discuss with microbiology. Several possibilities:

 vancomycin as outlined above. Vancomycin taper 1. Microorganisms with vancomycin or

 125 mg q.d.s. for 7 days   metronidazole

 125 md t.d.s. for 7 days 2. Vancomycin plus cholestyramine

 125 mg b.d. for 7 days 3. Vancomycin plus rifampicin

 125 mg o.d. for 7 days 4. Intravenous immunoglobulin

 (other regimes available)

Source: Sleisenger & Fordtran’s Gastrointestinal and Liver Disease. 7th edition: volume two.
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times daily for 5 days) will eliminate trophozoites and 

should be followed by either paromyocin (25 mg/kg/day 

in three divided doses for 7 days) or diloxanide (500 mg 

three times daily for 10 days) to eradicate luminal para-

sites. Follow-up stool examination is required to ensure 

eradication.

Cryptosporidiosis
Cryptosporidium species are intracellular protozoa, which 

are associated with gastrointestinal and biliary tract dis-

ease [34]. It is a common pathogen in humans and an 

important cause of persistent diarrhea in the develop-

ing world. Children, the immunocompromised and 

those from areas of poor sanitation and lower socio-

economic standing are at particular risk. Clinical dis-

ease can range from asymptomatic infection to mild 

diarrhea or a severe enteric illness with biliary involve-

ment. Transmission is by person-to-person spread and 

via infected food and water.

Immunocompetent patients typically develop 

diarrhea, malaise and occasionally abdominal pain 

that usually resolve in 10–14 days without treatment. 

Oocyst (infectious) excretion can continue for pro-

longed periods after clinical infection has resolved. 

Immunocompromised patients tend to have more 

prolonged and severe illness. AIDS patients are par-

ticularly at risk and can develop prolonged, large vol-

ume diarrhea and wasting. Cholecysytitis, cholangitis, 

hepatitis and pancreatitis may occur.

Diagnosis is based on identifi cation of oocysts in 

stool, tissue or aspirates from the gastrointestinal or 

biliary tract. Treatment depends upon the immune 

status of the infected patient. Healthy individuals 

will usually recover spontaneously. For HIV-infected 

patients the initiation of HAART is the crucial step in 

therapy. This may lead to resolution of infection but 

often antibiotics are required. Co-trimoxazole (960 mg 

twice daily for 3 weeks) or metronidazole (750 mg 

three times daily for 5 days) are suitable choices.

Cyclospora
This parasite is an increasingly recognized cause 

of diarrhea. It occurs most often in foreign travel-

ers and in patients with AIDS. Large outbreaks can 

occur and transmission is via contaminated food and 

water. Diarrhea and malaise are the most frequent 

symptoms and, while disease may be short and self-

 limiting, prolonged illness commonly occurs.

Diagnosis is made on stool microscopy and treatment 

is with double strength co-trimoxazole (800 mg/160 mg 

twice daily) for 1 week.

Other important gastrointestinal 
conditions

Tuberculosis (TB)
Intestinal tuberculosis is relatively uncommon in the 

developed world but increasing as the incidence of 

TB rises throughout the world. This is due to immi-

gration from high-risk areas and the problems posed 

by increasing HIV. The commonest site affected is the 

ileocecal region but the peritoneum and perianal area 

may also be affected. Clinical presentation is often 

vague and nonspecifi c and can lead to delay in diag-

nosis. Abdominal pain, anorexia, fever, sweats, weight 

loss and altered bowel habit are the commonest symp-

toms. A right lower quadrant mass may be present. 

Ascites, obstruction and perforation may occur.

Diagnosis is usually made in the clinical setting of 

known TB or in high-risk individuals, e.g. immuno-

compromised, immigrants, intravenous drug abus-

ers or immunosuppressive therapy. CT scanning and 

small bowel radiology are useful but colonoscopy and 

biopsy for histology and PCR will usually provide a 

defi nitive diagnosis. Fine needle biopsy or guided 

biopsy may occasionally be required. Differential diag-

noses include Crohn’s, cancer, lymphoma, Yersinia 

and actinomycosis.

Treatment is as for pulmonary TB.

Schistosomiasis
This is a waterborne fl uke infection found in the trop-

ics and subtropics where it is endemic. Of the three 

species that cause disease Schistosoma mansoni affects 

the large bowel. Infection is acquired via skin pene-

tration by the organism following fresh water expo-

sure in an endemic area. Chronic disease is rare in 

travelers as time is required for the worm burden to 

develop. Travelers may develop dermatitis or an acute 

illness (Katayama fever) with fever, rigors, bloody 

diarrhea and hepatosplenomegaly. If not treated eggs 

may migrate to the liver causing hepatitis followed by 

periportal fi brosis that can lead to portal hypertension 

and its complications.
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The diagnosis is made by identifying the schisto-

some ova in feces and this may require repeat samples. 

Serology can be useful in the symptomatic traveler but 

indicates previous exposure only.

Treatment is with praziquantel (40 mg/kg as a sin-

gle dose) but is best managed by infectious diseases or 

those with experience of the condition.

Infection in the immunocompromised
Opportunistic gastrointestinal infections may occur in 

the immunocompromised. HIV infection is the com-

monest cause worldwide with chemotherapy and the 

use of other immune suppressing drugs being com-

mon in the developed world. Several infections that 

are more common in the immunocompromised have 

Table 31.6 Antibiotic treatments for infectious diarrhea.

Organism 1st Line Alternative Effi cacy

Campylobacter Erythromycin Ciprofl oxacin Severe disease

 250 mg–500 mg 500 mg b.d.

 q.d.s.

 1 week 5 Days

Salmonella Ciprofl oxacin Cotrimoxazole Usually severe disease only

 500 mg b.d. Amoxycillin

 10–14 Days

 3rd Gen cephalosporin

E. Coli  Ciprofl oxacin 500 mg b.d. Ciprofl oxacin as single dose dose Yes

ETEC 3–5 Days

EIES As for Shigella

EHEC Controversal given risk of HUS

Shigella Ciprofl oxacin 500 mg b.d Other 3rd generation cephalosporin Yes for dysentric shigellosis

 Cotrimoxazole Nalidixic acid 1g q.d.s. 5 Days

Yersinia Ciprofl oxacin Tetracycline Doubtful unless septicaemic

 500 mg b.d. 250 mg q.d.s.

 5–7 Days 7–10 Days

Clostridium diffi cile Metronidazole Vancomycin Yes

 400 g t.d.s. 125 g q.d.s

 7 Days 7–10 Days

Vibrio cholera Ciprofl oxacin Cotrimoxazole Yes

 1g Single dose Doxycycline

 or Tetracycline

 500 mg q.d.s

 5 Days

Gardia Tinidazole 2g stat Mepacrine 100 mg t.d.s Yes

 or Metronidazole 750 mg t.d.s 1 Week

 3 Days

Entamoeba Histolytica Metronidazole 750 mg t.d.s Diloxanide furoate 500 mg t.d.s Yes

 5 Days 10 Days
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already been discussed above. Some other important 

pathogens are outlined below.

Candida
Oral and esophageal candidiasis are common illnesses. 

They present with a painful mouth, odynophagia and 

occasionally dysphagia. Diagnosis is clinically on sight 

of characteristic white oral plaques and may be con-

fi rmed by culture of a swab or biopsy.

Treatment is with nystatin (1 mg four times daily) 

or fl uconazole (50 mg o.d. for 2 weeks). Prophylactic 

treatment should be given in the setting of AIDS after 

the fi rst infection.

Cytomegalovirus
Cytomegalovuris (CMV) rarely causes signifi cant dis-

ease in the immunocompetent. Most of those infected 

have no symptoms or a mild mononucleosis syn-

drome that settles spontaneously. CMV colitis may 

occur but is rare in healthy subjects.

Immunocompromised patients are at risk of signifi -

cant CMV gastrointestinal infection. Before the intro-

duction of highly active antiretroviral therapy (HAART) 

for HIV it was commonly seen among AIDS sufferers, 

where it carried a poor prognosis. CMV can affect any 

part of the gastrointestinal tract but is seen most often 

in the esophagus and colon. CMV esophagitis causes 

nausea and odynophagia. Multiple discrete ulcers are 

usually seen at endoscopy. CMV colitis is the common-

est gastrointestinal manifestation and mimics the pres-

entation of ulcerative colitis. Fever, abdominal pain, 

anorexia, weight loss and watery diarrhea are common 

[35]. Widespread infl ammation, ulceration and even 

perforation can occur and can be life-threatening.

Diagnosis is usually suspected in those known to 

be at risk and in whom other causes of symptoms 

have been excluded. Endoscopy and biopsy provide a 

defi nitive answer with the presence of inclusion bod-

ies on histology.

Treatment involves anti-CMV treatment such as 

ganciclovir or foscarnet as well as initiation of HAART 

if appropriate.

In general these patients should have input from 

specialists in gastroenterology, infectious diseases and 

genitourinary medicine.

Herpes simplex virus
Herpes simplex (HSV 1) is rarely a clinical prob-

lem in the healthy patient. In the setting of 

 immunosuppression, however, the virus can cause 

considerable illness and patients infected with HIV 

who have low CD4 counts are at particular risk. 

Gastrointestinal infection in these patients can pro-

duce esophagitis, hepatitis and colitis. Esophagitis 

may be severe and should be suspected in susceptible 

patients with odynophagia or dysphagia.

Diagnosis may be made by viral culture, serology 

or identifi cation on histology. Treatment is with acy-

clovir (400 mg three times daily for 7 days).

Useful information and links

Common causes of food poisoning (UK)

Salmonella 70–80%

Clostridium spp. 15–20%

Staphylococcus aureus 2–5%

www.hpa.org.uk

www.cdc.gov

www.who.int.en/

www.cks.library.nhs.uk/gastroenteritis
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Introduction

Diverticular disease is common. Its prevalence increases 

with age, from less than 10% in persons younger than 

40 years of age, to up to 66% in elderly patients over 

the age of 80 years. It has an estimated mortality rate 

of 2.5 per 100 000 per year. Diverticulae are caused by 

alterations in colonic wall structure, colonic dysmotil-

ity and dietary fi ber defi ciencies. They typically occur 

between the taeniae coli due to weaknesses of the cir-

cular muscle layer at sites of penetration of the vasa 

recta. Most patients with diverticulosis are asymp-

tomatic throughout their lifetime. About 20% of 

patients, however, may develop complications of diver-

ticulosis such as diverticulitis with infection, abscess, 

fi stula, obstruction and perforation; or diverticular 

bleeding.

Diverticulitis

Natural history
Acute diverticulitis is the most common clinical com-

plication of diverticular disease. Hospitalization is 

required in less than 10% of diverticulitis attacks. With 

conservative management, 80% improve, and most 

patients have no future problems. Risk of recurrent 

symptoms, however, has been reported in up to 45% 

of patients. Recurrent attacks are less likely to respond 

to medical treatment and are associated with a high 

mortality rate. Elective resection is therefore consid-

ered after two attacks of uncomplicated diverticulitis.

Presentation
• Visceral abdominal pain with tenderness localized 

to area of maximal infl ammation

• Nausea, vomiting and altered bowel habits

• Rectal tenderness

• Fever

• Leukocytosis

Evaluation
• Complete blood count

• Radiographs

 – erect chest: assess for pneumoperitoneum

  – supine abdomen: assess for bowel dilation, ileus, 

pneumoperitoneum, obstruction or soft tissue den-

sities to suggest an abscess

• Urinalysis: assess for colovesicular fi stula

• CT (computed tomography) abdomen and pelvis 

with intravenous, oral and rectal contrast

 – pericolic fat infi ltration

 – thickened fascia

 – muscular hypertrophy

• Barium enema and endoscopy are generally avoided 

due to potential to exacerbate a perforation.

The diagnosis of diverticulitis should be suspected and 

made primarily on the basis of the history and physi-

cal examination. When the clinical picture is clear, 

additional tests are not necessary to make a diagnosis. 

In cases of uncertainty, a CT should be performed for 

confi rmation.

Management
Outpatient
Patients with a mild presentation, ability to tolerate 

oral intake, low severity of illness and adequate sup-

port can be treated as an outpatient with:

• clear liquid diet

• broad-spectrum antibiotics for 7–10 days

 – amoxicillin-clavulanate or
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Distant or unresolving abscesses
• Interventional

 – CT or US-guided percutaneous palliative drainage

  – surgical single-stage resection and anastomosis 

(eliminates need for two-stage surgical procedure 

with interval colostomy)

Fistula
Natural history
A fi stula may form when a diverticular abscess 

extends into an adjacent organ. The most common 

diverticular fi stula is colovesicular. Only about one-

half of patients diagnosed with a diverticular fi stula 

have a history of diverticulitis.

Presentation
• Symptoms suggestive of preceding abscess

 – abdominal pain

 – fever

 – weight loss

• Location of fi stula

 – colovesicular: pneumaturia, fecaluria, urosepsis

  – colovaginal: perineum irritation, infections or fecu-

lent discharge

  – coloenteric: malabsorption and diarrhea from 

bacterial overgrowth

 – colocutaneous: abdominal wall irritation

Evaluation
The diagnostic yield of each modality varies widely.

• Colonoscopy

• Barium enema

• Fistulography

• Cystoscopy

• Computed tomography accurately predicts the 

presence of a fi stula:

  – local colonic thickening adjacent to an area of 

thickened organ

 – associated diverticula

 – oral contrast material or air in the organ

Management
• Surgical single-stage fi stula closure with resection 

of diseased colon and anastomosis and repair of con-

tiguous organ.

• In those patients with severe co-morbid conditions, 

conservative therapy may be considered, eg prophy-

lactic antibiotics for colovesical fi stula.

 – trimethoprim-sulfamethoxazole or

 – fl uoroquinolone � metronidazole

Symptomatic improvement should be appreciated 

within several days.

Hospitalized
Patients with a more severe attack of diverticulitis 

may require hospitalization with:

• analgesia

• bowel rest

• intravenous fl uid

• broad-spectrum antibiotics for 7–10 days

 – anaerobes: metronidazole or clindamycin plus

  – gram negative rods: aminoglycoside or mono-

bactam or third-generation cephalosporin

Complicated diverticulitis

Complications of diverticulitis include abscess, fi stula, 

obstruction and perforation.

Abscess
Natural history
Abscesses complicate about 10% of acute diverticuli-

tis episodes, and have an estimated 12% mortality.

Presentation
• Episodic fevers

• Weight loss

• Leukocytosis

• Pain localized to visceral and parietal innervation of 

the abscess wall

• Dysuria, urinary frequency, tenesmus, dyspareunia 

in pelvic collections

Evaluation
• Computed tomography

Management
Small pericolic
• Conservative

 – bowel rest

 – intravenous fl uids

 – broad-spectrum antibiotics

• Intervention if not responsive to conservative

 – CT or ultrasound (US)-guided percutaneous 

drainage

 – surgical single-stage resection and anastomosis
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Obstruction
Natural history
Intestinal obstruction is uncommon in diverticulitis, 

occurring in approximately 2% of patients. It may 

present in an episode of acute diverticulitis due to 

luminal narrowing caused by infl ammation or com-

pression by an abscess. Recurrent episodes of sub-

clinical diverticulitis can result in progressive fi brosis 

and stricturing of the colonic wall without associated 

infl ammation. Small bowel obstruction is usually the 

result of adhesions.

Presentation (see Chapter 19)
• Nausea

• Vomiting

• Weight loss

• Distention

Evaluation
• Fluid status

• Electrolytes

• Radiograph

• Endoscopy to assess stricture and exclude malignancy

Management
• Conservative

 – bowel rest

 – intravenous fl uids

 – broad-spectrum antibiotics

• Intervention

 – endoscopic dilation

  – endoscopic stenting: palliative, or decompression 

prior to elective surgery

 – surgical resection

Perforation (see Chapter 19)
Natural history
Over 20% of patients hospitalized with diverticular dis-

ease have peritonitis due to a perforation. It is associ-

ated with a mortality rate as high as 35% and requires 

urgent surgical evaluation.

Presentation
• Severe acute abdominal pain

• Dehydration

• Fever

• Tachycardia

• Generalized tenderness with guarding

• Absent bowel sounds

Evaluation
• Complete blood count

• Serum electrolytes

• Arterial blood gas

• Radiograph

• Close surgical monitoring

Management
• Bowel rest

• Aggressive intravenous fl uids

• Broad-spectrum antibiotics

• Surgery

Diverticular hemorrhage

Natural history
Diverticulosis remains the most frequent cause of 

lower gastrointestinal bleeding, and presents as acute, 

painless hematochezia, often in elderly patients with 

comorbid conditions including hypertension, ischemic 

heart disease, diabetes and who use oral anticoagula-

tion or antiplatelet medication. Diverticulae are located 

in the colonic wall at the sites of penetrating nutrient 

vessels. Bleeding is arterial and can occur either at the 

dome or the neck of the diverticulum. It is important 

to recognize the various stigmata of diverticular bleed-

ing including large and small vessel, adherent clot, fl at 

pigmented spot and erosion.

Presentation
• Abrupt, voluminous, painless hematochezia

Evaluation
Stratifi cation
Most acute diverticular bleeding is self-limiting. In gen-

eral, patients with stable vital signs, no recent bloody 

effl uent and no syncope have a low risk of continued 

bleeding and elective colonoscopy is appropriate. Urgent 

interventions should be targeted for patients with severe 

bleeding. Independent correlates of severe bleeding 

include:

• bleeding per rectum during the fi rst 4 hours of 

evaluation

• vital sign instability

 – tachycardia (HR �100)

 – hypotension (SBP �115 mmHg)

• syncope

• nontender abdominal examination
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• aspirin use

• �2 comorbid conditions.

Check Complete blood count

Assess Volume status

Exclude an upper gastrointestinal source

• Upper endoscopy

 – patients with a positive nasogastric aspirate

 – patients where a colonic source is not identifi ed.

Management
Once the patient has been resuscitated, the severity of 

bleeding assessed, and an upper gastrointestinal source 

of bleeding excluded, urgent colonoscopy should be 

performed. In cases of continued bleeding not ame-

nable to endoscopic therapy, angiography or surgery 

should be considered.

Colonoscopy
Available data suggest that endoscopic intervention 

for diverticular hemorrhage is safe and likely to be 

benefi cial.

• Rapid purge preparation with polyethylene glycol-

based solutions

  – Administer by a nasogastric tube or by drinking 

1 L every 30–45 min

 – Median dose of 5.5 L (range 4–14 L) over 3–4 hours

  – Metoclopramide, 10 mg iv, before starting the purge 

to control nausea and promote gastric emptying

 – Nasogastric suction immediate prior to colonoscopy

  – Contraindications: bowel obstruction, gastroparesis

• Techniques

  – Mechanical methods are preferred. (a) Clip – mark-

ing for future localization; direct application to neck 

or dome; use of a cap may facilitate therapy. (b) Band 

ligation

  – Coagulation: generally avoided at the dome due 

to perforation concern

 – Injection: reported with limited success

Technetium scan
Literature dating since 1990 suggests that technetium 

scans are not particularly useful to confi rm and local-

ize the bleeding site in order to direct further angi-

ographic or surgical intervention.

Angiography
Angiography techniques have been modifi ed over time 

to use smaller catheters for coiling or gel foam emboli-

zation. Using this optimal embolization technique, 

twelve published small studies have shown high rates 

of successful primary hemostasis in patients with active 

bleeding. Short-term, less than 1 week, rebleeding rates 

were, however, high, found to be about 25% with a 

mean of 10–53%; and data on long-term rebleeding 

rates is lacking. Ischemia was notably reported in close 

to 20% of patients despite using smaller catheter and 

more directed therapy.

Surgery
Whenever possible, it is preferable to perform surgery 

on an elective basis rather than emergently. Operative 

mortality is 10% even with accurate localization and 

up to 57% with blind subtotal colectomy.
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Introduction

HIV has been shown to mimic any medical condition 

and a high index of suspicion should be maintained 

for its presence. The gastrointestinal tract with, its rich 

lymphatic tissue plays, a major role in the epidemiol-

ogy and pathogenesis of HIV infection. Anal acquisi-

tion is the primary route of infection in homosexual 

men and gut-associated lymphoid tissue (GALT) is the 

suitable medium in the body for virus replication. HIV 

causes selective depletion of the CD4 population of 

lymphocytes in GALT and in this way plays a part in 

the pathogenesis of gastrointestinal opportunistic disor-

ders (OD). The gastrointestinal ODs in acquired immu-

nodefi ciency syndrome (AIDS) represent opportunistic 

infections and neoplastic diseases that could affect the 

gastrointestinal tract, and include Candida esophagitis, 

cytomegalovirus (CMV) gastrointestinal disease, Herpes 

simplex virus (HSV) esophagitis, idiopathic esopha-

geal and colonic ulcers, Mycobacterium avium complex 

(MAC), Cryptosporidium, Microsporidium, Kaposi sarcoma 

(KS), and non-Hodgkin lymphoma (NHL) [1].

Highly active antiretroviral treatment (HAART) was 

introduced in 1996. This groundbreaking treatment uses 

three main groups of drugs: protease inhibitors (PI), a 

nucleoside reverse transcriptase inhibitor (NRTI) and/

or nonnucleoside reverse transcriptase inhibitor drug 

(NNRTI). Since the introduction of HAART, the preva-

lence and incidence of most of these ODs have declined. 

However one must always consider opportunistic 

disorder in dealing with HIV-positive patients with gas-

trointestinal problems. Consideration of HAART is part 

of the management of all gastrointestinal emergencies. 

The regimens used are constantly changing and up-to-

date advice is essential. Patients who are receiving 

HAART should not have their regimen changed without 

careful consideration as some drugs, e.g. abacavir, even 

if stopped for a short time, cannot be restarted. These 

general points apply to all gastrointestinal emergencies.

If HIV is detected, it is advisable to seek expert opin-

ion regarding the management at the earliest opportu-

nity as this may change investigation and treatment of 

the condition. Many of the emergencies will be of an 

infective nature and are again best dealt in joint con-

sultation with specialists. In addition the course of gas-

trointestinal disease may differ in the presence of HIV.

History and examination

Where there is no history of HIV, patients should be 

asked about specifi c risk factors, including homosexual 

exposure, intravenous drug use and heterosexual expo-

sure in areas of high incidence. It is worth mentioning 

that a large number of HIV-positive patients will have 

no risk obvious either to the patient or the clinician. It 

is essential that HIV testing is discussed with the patient 

with appropriate counselling before testing. The disclo-

sure of a patient’s HIV status requires the consent and 

participation of the patient. Sometimes it may not be 

possible to discuss HIV testing with a critically ill patient 

and HIV testing may be undertaken without consent in 

some circumstances. This must be in line with General 

Medical Council Guidelines in UK and advice should be 

sought. Different advice may apply in other countries.
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cultures and PCR suggested by the history, endoscopy 

with biopsy (Tables 33.1 and 33.2), histopathologic 

examinations and contrast as well as cross-sectional 

imaging may be needed in these patients.

Upper gastrointestinal manifestations 
of HIV

The most common presentations are dysphagia and 

retrosternal pain (odynophagia). Other symptoms 

may include abdominal pain, fever, nausea and vom-

iting. Less common is the incidence of upper gas-

trointestinal bleeding with hemetemesis and melena 

unless in patients with coagulopathy.

Figure 33.1 is an algorithm for the approach to 

upper gastrointestinal symptoms.

Esophageal disorders
Prior to the use of HAART, esophageal candido-

sis with or without oral involvement was one of 

the most common presentations of AIDS. It is still 

common in patients not yet diagnosed and its 

presence should alert the physician to the likelihood 

of immunosuppression or rarely seroconversion. It is 

important to recognize that the presence of thrush 

in the oropharynx is not proof that Candida causes 

Concise history-taking of the presenting symptoms is 

imperative in differentiating between various etiologies 

as well as the localization of pathologies. For example, 

severe odynophagia is atypical of Candida esophagitis 

and this condition usually presents with dysphagia.

On physical examination of a patient without known 

HIV, one should be aware of the occurrence of signs 

defi ning AIDS and its treatment; these include wasting 

of the muscles and lipodystrophy, lymphadenopathy, 

CMV retinitis in ophthalmoscopy, oral thrush, skin 

rashes such as Kaposi sarcoma, and anogenital signs 

of sexually transmitted infections, for example genital 

warts, herpes, anal fi ssures, abscesses and fi stulas.

Lymphogranuloma venereum should always be con-

sidered in the differential diagnosis of genital ulcera-

tions or tender inguinal lymphadenopathy.

Investigations

The diagnosis of AIDS is made on clinical suspicion with 

laboratory HIV antibody confi rmation which may be 

available in an emergency. Other investigations include 

blood tests for HIV viral load and CD4 count of lym-

phocytes. These are predictors of the severity of immu-

nocompromise. Lipid profi le, renal and liver function 

tests to monitor for complications of the HAART, stool 

Table 33.1 Upper gastrointestinal endoscopic fi ndings.

Etiology  Endoscopy

Candida ‘Cottage cheese’, yellow-white plaques, coating the entire esophagus

CMV  One or more large well-circumscribed ulcers, biopsy from the base

HSV  Diffuse erosive esophagitis or small discrete, superfi cial volcano ulcers; biopsy from the margins

IEU One or more well-circumscribed ulcers of variable depth

Leishmania  Variable from normal mucosa to mucosal edema, nodularity, multiple superfi cial erosions, and ulcers

Syphilis  Diffuse antral erythema and edema, thickened gastric folds, polypoid lesions, and serpiginous 

  ulcerations

Cryptococcus Multiple well-circumscribed nodules with central erosions or focal areas of gastritis with central erosions

MAC  Diffuse gastropathy with erythematous and nonulcerated lesions resembling angioectasis, mainly in 

  gastric body

Gastric Karposi sarcoma Multiple raised purple-coloured sessile polyps anywhere in the stomach.

Non-Hodgkin lymphoma Enlarged gastric folds, the stomach loses its ability to distend (air insuffl ations), multiple large ulcerated 

  lesions, with a hardened mucosa

CMV cytomegalovirus; HSV Herpes simplex virus; IEU idiopathic esophageal ulcers, MAC Mycobacterium avium complex
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Table 33.2 Lower gastrointestinal endoscopic fi ndings.

Etiology Endoscopy

Common bacterial pathogens  Erythema, edema, hemorrhagic and ulcerated mucosal lesions which could mimic ulcerative colitis

(Salmonella, Shigella and

Campylobacter) 

C. diffi cile Erythema, edema and friability of the mucosa covered by yellow-white pseudomembrane

TB  Nodular mucosa with areas of ulceration, mostly localized in proximal colon

MAC  Granular white nodules 2 to 4 mm in diameter with a surrounding rim of erythema, occasionally 

  completely normal

CMV  Colitis without ulcers, ulcers without colitis, normal looking colon, and occasionally a pseudotumor, 

  typically distal colon

HSV  Erythematous areas with small vesicular lesions, small ulcers coalescing to form larger ulcers

Cryptosporidium, Isospora Colonic cryptitis, colitis

E. histolytica Nonspecifi c colitis with ulcerations or larger mucosal ulcers associated with yellow-green 

  pseudomembranes

Balantidium Ulceration with features similar to those of invasive amoebiasis

Histoplasma Colitis, ulcerations, or most commonly, a mass lesion    

Candida albicans  Patchy erythema or discrete ulcers that resemble those caused by CMV

Karposi sarcoma Violaceous plaque-like macular or nodular lesions, sometimes with central umbilication or ulceration

Lymphoma Bulky mass lesion, ulcerations, colitis-like picture, and necrotic abscesses

Upper GI symptoms

Bleeding

Close monitoring 
Resuscitation 

EGD � Endoscopy

1. Treat etiology 
2. Intense 
 monitoring 
3. Aggressive 
 resuscitation

Treat as per 
etiology

Dysphagia/Odynophagia

Oral thrush

Proceed with 
EGD

Empiric treatment 
with Fluconazole

Improved

Treat 
appropriately

Observe

�

�

Yes

No

Yes

No

Risk factors for rebleeding
Adherent clot
Visible blood
Vessel
Active bleeding

Commence on PPI

•
•
•
•

Figure 33.1 Algorithm for the approach to 

upper gastrointestinal symptoms.
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the esophageal symptoms, and oral thrush may be 

absent in one-third of patients with endoscopy-

documented esophagitis. Concurrent esophageal 

involvement with other pathologies such as CMV or 

idiopathic esophageal ulcers (IEU) is reported in up to 

half of the cases [2].

Among the viruses, CMV is the most common cause 

of esophagitis in patients with AIDS. It more com-

monly causes ulceration at the lower esophagus, but 

may also spread to the stomach and duodenum. HSV 

is the second most common viral cause of esophagitis 

[1,2]. With HAART a wide range of other less com-

mon organisms may cause esophagitis including EBV, 

human HSV-6, MAC, Cryptosporidium, Aspergillus and 

Leishmania.

Idiopathic ulcers of the esophagus are also common 

and frequently associated with aphthous ulcers. They 

have not been shown to be directly caused by HIV. Drugs 

used in HAART such as zalcitabine and zidovudine may 

cause ulceration as well as many other drugs which HIV 

patients are usually using e.g. NSAIDs [2]. CMV and 

HSV esophagitis and ideopathic esophageal ulcers occur 

almost exclusively in severe immunodefi ciency with 

typically CD4 counts of less than 50–100/mm3.

The common conditions of gastroesophageal refl ux 

disease and gastrointestinal disease related to Helicobacter 

pylori are less common in HIV-positive patients and 

multiple factors including decreased acid production 

and lack of CD4 lymphocytes have been implicated in 

such a difference [3].

A normal endoscopy in a patient with normal CD4 

should be followed with empiric PPI for non-erosive 

GERD or a barium swallow to exclude rings or motility 

disorders.

Finally, it must be remembered that complications 

such as esophageal strictures are rare in AIDS patients 

affected by ulcerative esophagitis due to opportunistic 

infections. However they are amenable to safe dilata-

tion despite the presence of ulceration and multiple 

biopsies. The appropriate treatment can only be cor-

rectly instituted if the right diagnosis through multi-

ple biopsies is made. Attempts at dilatation may prove 

unsuccessful if ulceration persists [4].

Investigations
Upper gastrointestinal endoscopy with biopsy/culture 

is the investigation of choice. Different endoscopic 

features of opportunistic infection (OI) of the upper 

gastrointestinal tract are presented in Table 33.1. It is 

important to note that HSV causes shallow ulcers and 

is located at the edge of the ulcer but CMV is located 

in the base of the ulcer, where the granulation tissue 

is present. For those patients with CD4 values above 

200/mm3, the indication for endoscopy should be as 

for other immunocompetent patients. Multiple biopsies 

of both base and margin of the ulcers, found during an 

endoscopy, should be taken even if Candida is present. 

Candida esophagitis most commonly manifests as mul-

tiple plaques or diffuse mucosal irregularity resulting 

in a ‘shaggy’ appearance. Herpetic ulceration presents 

with multiple small ulcerations and both CMV and IEU 

result in one or multiple well-circumscribed ulcers of 

variable depth. Fistulas to the mediastinum may result 

from tuberculosis, MAC or CMV.

Treatment
Oral fl uconazole for 10 to 14 days is the usual treat-

ment for Candida, starting with a loading dose of 

200 mg/d followed by 100 mg/d and may be required 

intravenously. Sometimes amphotericin B may be 

required. Low-dose fl uconazole or itraconazole may 

prevent relapse.

In CMV esophagitis, ganciclovir or foscarnet are 

used for up to 4 weeks and may be needed in combi-

nation. Herpes will respond to acyclovir either intra-

venously or orally.

Different regimens including prednisone 40 mg and 

thalidomide have been recommended for manage-

ment of EIU [1].

Gastric diseases

Isolated involvement of the stomach is a less common 

fi nding in endoscopic examinations of gastrointestinal 

tract in HIV-seropositive patients. Individuals with gastric 

pathologies present with myriad of symptoms including 

upper abdominal pain, bloating, nausea and vomiting, 

or upper gastrointestinal bleeding. Gastroscopy with 

biopsies taken from multiple normal and abnormal sites 

is the mainstay of diagnosis, as pathologies such as gas-

tric Kaposi sarcoma tend to be submucosal and may be 

missed in two-third of the cases [5].

The gastrointestinal tract is a common site of involve-

ment with Kaposi sarcoma, and factors such as age, the 

occurrence of Kaposi sarcoma at or after AIDS onset, 
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the presence of comorbid conditions and immune sta-

tus as refl ected by CD4 count determine its prognosis.

Different organisms have been documented to be

involved in OI of the stomach, including Cryptosporid-

ium, Toxoplasma gondii, Leishmania, MAC, Treponema 

pallidum and Cryptococcus; however, gastric CMV is the

most common infection. Ulcerative and diffuse erosive 

gastropathies may be complicated by gastrointestinal 

bleeding whereas the most common presentation of 

antral and pyloric mucosa is abdominal pain, nausea 

and vomiting [5].

Radiological tests are mostly in keeping with hyper-

trophic mucosal folds, nodular fi lling defects, ero-

sions and ulcers in upper gastrointestinal series and CT 

studies.

In contrast to HIV-negative patients, chronic active 

gastritis in HIV patients is usually due to organisms 

such as CMV and Cryptosporidium. However, with more 

patients on HAART and restored CD4 counts, this 

trend will change in favor of H. pylori.

Finally, extranodal non-Hodgkin lymphoma can be 

a cause of upper gastrointestinal symptoms in AIDS 

patients with systemic signs of weight loss and anemia, 

and may be complicated by massive hematemesis, gas-

tric outlet obstruction and perforation. Gastrointestinal 

lymphoma and Kaposi sarcoma are common causes of 

upper gastrointestinal bleeding [5].

Lower gastrointestinal manifestations 
of HIV

The colon is a common site of gastrointestinal disease in 

patients with AIDS. Severe diarrhea and weight loss of 

more than 10% are AIDS-defi ning conditions. Chronic 

diarrhea of longer than 1 month, lower gastrointestinal 

bleeding and abdominal pain are the most common 

manifestations of HIV/AIDS-related colonic disease.

Chronic diarrhea is considered an independent 

poor prognostic marker in AIDS patients, who suf-

fer higher morbidity and mortality related to colonic 

infection. Diarrhea has a huge impact on health care 

utilization and has been shown to affect the quality of 

life scores unfavorably in patients with HIV.

Diarrhea is by far the most common reported gas-

trointestinal symptom in patients with cumulative 

lifetime incidence of 30–70% in industrialized coun-

tries and nearly 100% in developing countries [6].

Toxins play a major role in pathogenicity of diarrhea; 

therefore agents inhibiting small bowel ion secretion 

may be effective in decreasing this form of diarrhea. 

Clinically, diarrhea in patients with AIDS consists of 

water loss and stools containing little or no bulk.

The isolation of HIV from mucosal cells and expres-

sion of p24 antigen have led to the speculation that 

HIV is responsible for cases of ‘pathogen-negative 

diarrhea’, also known as HIV enteropathy. However, 

minor abnormalities of the villous architecture such as 

mild villous atrophy or hyperplasia, in the absence of 

clinical diarrhea are well established in HIV-seropositive 

persons. Other mechanisms such as bacterial over-

growth, altered and dysfunctional mucosal immune 

function, increased permeability of the mucosa to for-

eign antigens and subsequent release of detrimental 

cytokines and abnormal enteric neural and endocrine 

function have been implicated in the pathogenicity of 

this condition [1].

Diarrhea is a well-known side effect of protease 

inhibitors. The result of studies emphasized that sig-

nifi cant diarrhea without obvious pathogen was still 

present even though more than 75% of patients were 

on HAART. Other well-known gastrointestinal side 

effects of protease inhibitors include nausea, vomit-

ing, abdominal pain, anorexia, dyspepsia, and asymp-

tomatic hyperbilirubinemia [6,7].

Generally patients receiving pathogen-specifi c ther-

apy for HIV-associated diarrhea experience better out-

come than patients in whom no pathogen has been 

identifi ed [7].

Lower gastrointestinal bleeding is uncommon in 

HIV-infected individuals. It is three times less com-

mon than upper gastrointestinal bleeding. The three 

most common causes of lower gastrointestinal bleed-

ing are CMV colitis, idiopathic colonic ulcers and hem-

orrhoids. Other causes include lymphoma, colonic 

Kaposi sarcoma, colonic histoplasmosis and pneumato-

sis intestinalis.

Diverticulosis, vascular ectasia and colon cancer are 

relatively uncommon causes of lower gastrointestinal 

bleeding in patients with AIDS. This difference may 

well be related to the higher age and different under-

lying disorders seen in non-HIV-related lower gas-

trointestinal bleeding [1,8].

The mortality associated with lower gastrointes-

tinal bleeding in HIV/AIDS patients has proven to be 

above the fi gures for the general population; however, 
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seropositive individuals carry the same risk of rebleed-

ing, governed by the same risk factors of recurrent 

bleeding mentioned in Table 33.3 [9,10]. Predictors of 

mortality are the presence of comorbid illness, recur-

rent bleeding and surgical interventions.

Abdominal pain is mainly associated with ulcerat-

ing colitis, which is commonly caused by CMV, and is 

accompanied by other signs such as bloody diarrhea 

and rebound tenderness. The ischemia secondary to 

arteritis, caused by CMV, may induce abdominal pain 

via mechanisms such as appendicitis and acalculous 

cholecystitis as a result of obstruction of bile duct 

entrance and appendix outlet, respectively.

The diagnosis of perforated CMV ulcers of the colon or 

CMV-associated appendicitis should be entertained in HIV-

positive patients with severe abdominal pain and peri-

toneal signs, although other pathologies such as Kaposi 

sarcoma, NHL or adenocarcinoma of the colon may also 

manifest as colon obstruction or perforation [11].

The other unique cause of abdominal pain in HIV-sero-

positive patients is AIDS-related sclerosing cholangitis; 

this complication has been linked to pathogens including 

Microsporidium, CMV and Cryptosporidium [12]. The role 

of sphincterotomy in the management of pain in these 

patients is unclear.

Investigations
A thorough examination of stool for common enteric 

pathogens, C. diffi cile toxin and organisms responsible for 

OI should be carried out. Blood cultures for MAC are 

warranted, even without clinical indications. Endoscopy 

plays a crucial part in diagnosis and management of 

many OI associated with AIDS and panendoscopy with 

multiple biopsies is considered the gold standard of diag-

nosis [13]. It also enables the endoscopist to engage in 

the initial management of bleeding sources through 

injection of epinephrine with or without electrocoagu-

lation. Due to improvements in laboratory diagnostic 

tools, availing PCR studies, and enhanced diagnostic 

yield associated with trichrome staining of stool 

specimens in diagnosis of more proximally inhabited 

organisms such as Microsporidium, fewer patients with 

diarrhea are referred to the endoscopist. The use of 

aggressive endoscopic workup has been criticized due 

to the high cost of investigations, the unclear role of 

many enteric pathogens in causing diarrhea and lack of 

evidence in favor of improvement in quality of life for 

patients undergoing such intensive investigations [13].

Figure 33.2 is an algorithm for the approach to 

lower gastrointestinal symptoms.

However, recent diagnostic and therapeutic devel-

opments in the management of opportunistic disorder 

of the lower gastrointestinal tract and AIDS advocate 

more extensive investigations. In every case a bal-

anced decision should be made, and risks and benefi ts 

of more invasive tests should be weighed up.

The advantage of colonoscopy over fl exible sig-

moidoscopy lies in its ability to diagnose isolated 

proximal illness with CMV and has been reported to 

be as high as 46% in various studies [11.]

Viral, fungal and protozoal infections of the 
lower gastrointestinal tract
Cytomegalovirus is the most common and the most 

serious virus affecting the intestine and presents with a 

spectrum of symptoms including diarrhea with colicky 

abdominal pain, tenesmus, rebound tenderness, fever, 

anorexia and weight loss. The endoscopy could be nor-

mal in up to 25% of the cases and, with this in mind, 

biopsies from normal mucosa should be obtained. 

Colonoscopy is a superior diagnostic test and multiple 

biopsies are recommended.

Herpes simplex virus is mostly involved in distal col-

itis or proctitis, where its vesicles may be visible during 

anal examination, and may be associated with anorec-

tal pain, tenesmus, hematochezia and mild alteration 

of the bowel habit. Adenovirus is another patho-

gen with a doubtful role in HIV-induced diarrhea. Its 

mucosal lesions are limited to the surface and spare 

the crypt epithelium. CMV is a common coinfection.

Candida albicans has been isolated from colonic ulcers 

but a causative relation with diarrhea remains to be 

determined. Intestinal Histoplasma capsulatum often 

occurs secondary to widespread disseminated disease 

after reactivation of the latent infection.

Microsporidiosis due to Enterocytozoon bieneusi and 

cryptosporidiosis due to Cryptosporidium parvum are two 

Table 33.3 Risk factors for recurrent bleeding.

CMV colitis or lymphoma

Presence of comorbid illness

A hemoglobin level of less than 8 g/dL

A platelet count of less than 100 000/mm3

The presence of major stigmata of hemorrhage
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common pathogens with lower gastrointestinal predi-

lection. Affected patients with chronic microsporidiosis 

and cryptosporidiosis can present with anything from 

persistent diarrhea, weight loss, abdominal pain and a 

sclerosing cholangiopathy.

MAC is most commonly encountered in patients 

with CD4 counts less than 50/mm3. It is particular 

more common in small bowel and its presence should 

be considered in protracted cases of diarrhea, accom-

panied with systemic signs of fever, anemia, weight 

loss and night sweats. Mycobacterium tuberculosis can 

also involve small bowel and the ileocecal region and 

is included in the differential diagnosis of Crohn’s 

disease.

Penultimately, common enteric pathogens, such 

as Salmonella, Shigella fl exneri, Campylobacter jejuni 

and C. diffi cile should be considered in immunocom-

promised patients with whom diarrhea, abdominal 

cramping and nausea are the common presentations. 

Clostridium diffi cile can cause a bloody mucoid diarrhea 

with abdominal pain and fever, with or without his-

tory of recent antibiotic treatment.

Finally, the widespread utilization of trimethoprim-

sulfamethoxazole for PCP seems to have reduced the 

incidence of pathogens such as Salmonella, Isospora 

and Cyclosporidium.

Diagnosis of cryptosporidiosis and microsporidiosis 

can be made on stool examination. Common enteric 

pathogens are diagnosed with stool cultures. CMV 

and HSV infections are diagnosed by immunohisto-

chemical analysis of biopsy specimens obtained during 

endoscopy, supported by their characteristic intracel-

lular inclusion bodies. Other pathogens are identifi ed 

by a combination of their endoscopic appearance and 

biopsy fi ndings with appropriate staining techniques 

(e.g. Ziehl–Neelson for MAC) [1,11,14].

Treatment
The majority of patients do better on HAART. Pathogen-

specifi c treatments when available should be used to 

improve the outcome. Treatment of CMV consists of 

ganciclovir or foscarnet intravenously for at least 3 

weeks. Expert advice in complex cases should be sought. 

Intravenous acyclovir for a week is the best way forward 

Lower GI symptoms/diarrhea

3 negative stool samples

Flexible 
sigmoidoscopy

Colonoscopy � 
intubation of the 

terminal ileum with 
multiple biopsies

Upper GI endoscopy

Treat appropriately

Treat appropriately

Treat the 
pathogen

No

Yes

Dx

Dx

No pathology 
identified

No pathology 
identified

High risk of 
proxima 
lesions*

Figure 33.2 Algorithm for the approach 

to lower gastrointestinal symptoms 

and diarrhea. *Patient’s clinical picture, 

previous history of opportunistic disorder, 

state of immunodefi ciency, local resources 

dictates whether to opt for colonoscopy 

as the fi rst line of investigation in stool-

negative patients.
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in cases of colonic or anorectal HSV. Infections with 

Candida are usually responsive to oral nystatin but sys-

temic therapy with amphotericin or iatraconazole may 

be required. Atovaquone and parmomycin have lim-

ited effi cacy against microsporidiosis and cryptosporidi-

osis, respectively; however, both pathogens have shown 

complete and sustained clinical, microbiological and his-

tological response to treatment with HAART. Combined 

therapy with azithromycin and one other antimycobac-

terial agent such as rifampin or ethambutol has been rec-

ommended by the US Public Health Service Task Force. 

Appropriate antibacterials should be used for common 

pathogens and oral metronidazole is the fi rst-line treat-

ment for C. diffi cile. Steroid therapy may aid in the man-

agement of bleeding caused by idiopathic colonic ulcers.

Symptomatic treatment with loperamide, opioids 

and somatostatin analogues are often helpful [1,18].

Miscellaneous gastrointestinal 
disorders

Anecdotal cases of amyloidosis as a cause of gastroin-

testinal bleeding, in AIDS patients have been reported. 

The diagnosis is made by Congo red staining of the 

rectal or abdominal fat pad biopsy specimens [15]. 

Acute pancreatitis is an important cause of morbid-

ity and mortality of HIV-infected patients. There is 

evidence to suggest that the incidence of pancreatitis 

is increased and this has been associated with factors 

such as antiretroviral medications, in particular pro-

tease inhibitors, other HIV medications (pentamidine), 

excessive alcohol consumption and opportunistic 

infections such as CMV, MAC and toxoplasmosis. It is 

worth mentioning that HIV infection and AIDS per se 

are not indicative of poor outcome, compared to the 

non-HIV positive populations [16].

Lactic acidosis secondary to mitochondrial toxicity 

is a rare yet serious and sometimes fatal complication 

of the HAART especially NRTIs and can present with 

malaise, nausea, abdominal discomfort, and some-

times weight loss. Early discontinuation of the treat-

ment should be followed by seeking expert advice on 

reintroduction of the alternative treatments.

Finally, metabolic abnormalities such as lipodystro-

phy have been observed to complicate the course of 

HAART and are also related to mitochondrial toxicity 

of these drugs [17].

The impact of HAART on HIV/AIDS 
management

With the introduction of HAART in HIV, the incidence 

of OI has reduced and the mortality and progression 

of HIV-infected patients to overt AIDS decreased. 

Unfortunately diarrhea (in some studies) appears to 

have the same frequency (8–10% of patients with 

CD4 cell count less than 200/mm3) despite the dra-

matic drop in the incidence of opportunistic infec-

tions in the HAART era [19]. However, a signifi cant 

difference in the etiologic pattern of diarrhea has been 

demonstrated and noninfectious causes of diarrhea 

appear to have risen in incidence.

In summary, advanced diagnostics and improve-

ment in treatment of opportunistic disorder as well as 

immune modulation with HAART have heralded bet-

ter outcomes.

Despite reduction in the prevalence of opportun-

istic disorder of the colon [20], it is important for 

endoscopists to be familiar with the spectrum of the 

abnormalities to be able to diagnose and treat them in 

patients with AIDS. Factors associated with increase 

in opportunistic disorder despite HAART therapy are 

presented in Table 33.4.
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morbid obesity, laparoscopic operations 

for, 70

Motilium®, 9–10

multidetector computed tomography 

(MD-CT), 104, 106

multiple organ failure (MOF), 106

multipolar electrocoagulation (MPEC), 45

mural/intrinsic dynamic obstruction, 111

Murphy’s sign, 135

Mycobacterium avium complex (MAC), 208, 

209, 211

N-butyl-2-cyanoacrylate, 146, 147–8

naloxone, 43, 86

Narcan, 86

necrotizing fasciitis (NF), 50

necrotizing versus interstitial acute 

pancreatitis, 126–8

Nissen fundoplication, 70

nondysenteric, 196

nonocclusive mesenteric ischemia, 179

nonspecifi c acute abdominal pain, 20

nonsteroidal antiinfl ammatory drugs 

(NSAIDs), 11, 116, 119

nontyphoidal salmonella, 193

nonvariceal upper gastrointestinal bleeding, 

11, 12

norfl oxacin, 163, 164

norovirus, 193

nutritional therapy, 171

in ascites treatment, 161–2

nystatin, 199

octreotide, 17, 18

odynophagia, 3, 5, 89

omeprazole, 16

Ondansetron (Zofran®), 10

open appendicectomy, 176–7

open surgery versus laparoscopic surgery, 

66, 67

opiate, 85, 86

oral omeprazole, 121

oral tamoxifen, 162

oropharyngeal dysphagia, 3

osmotic diarrhea, 38

oversedation, 85–6

management, 85–6

prevention, 86

painful gynecomastia, 159, 162

palliative management, 6

pancreas divisum, 59, 129

pancreatic abscesses, 124

pancreatic fi stulae, 124

pancreatic imaging, 126–8

pancreatic pseudocysts, 124

pancreatic stent placement, 59–60

pancreatitis, 84

acute alcoholic, 128–9

autoimmune, 130

gallstone, 129

hereditary, 129

idiopathic, 130–31

see also acute pancreatitis; post-ERCP 

pancreatitis

pantoprazole, 16

paraesophageal abscesses, 97

parasites/protozoa, 196–7

amebiasis, 196–7

cryptosporidiosis, 197

cyclospora, 197

giardiasis, 196

parastomal leakage, 49

parmomycin, 197, 212

“patency capsule”, 81

pentoxifylline (PTX), 168, 171

peptic perforation, 103

clinical presentation

examination, 103

history, 103

investigations, 103–4

management, 104
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peptic perforation – Continued

conventional surgical treatment, 104

minimally invasive surgery, 104–5

nonoperative approach, 105

perforated gastric cancer, 105

peptic stricture, 6

peptic ulcer, 11, 103, 119

peptic ulcer hemorrhage, management of

drug therapy, 121

endoscopic therapy

combinations of, 121

and rebleeding, 121

heat energy, 120

injection, 120

mechanical devices, 120–21

secondary prophylaxis, 122

surgical intervention, 121–2

percutaneous endoscopic gastrostomy 

(PEG), complications of

aspiration, 48

buried bumper syndrome, 50–51

gastroenteric fi stula, 49–50

hemorrhage and perforation, 49

infections, 48

necrotizing fasciitis (NF), 50

parastomal leakage, 49

pneumoperitoneum, 48

percutaneous liver biopsy see liver biopsy, 

complications of

percutaneous transhepatic cholangiography 

(PTC), 31, 138

perforated gastric cancer, 105

perforated peptic ulcer, 103, 104–5

plain abdominal radiography, 113

plain radiography, 77, 106, 180

pleural effusion, 55

Pneumocystis carinii, 184

pneumoperitoneum, 48, 67

Polyfl ex stents, 97, 100, 101

port site hernia, 68

portal–hepatic vein gradient (PHVG), 12

portal hypertensive gastropathy, 119

post-ERCP pancreatitis, 57, 58–60, 130

postpolypectomy electrocoagulation 

syndrome, 77

post-sclerotherapy bleeding, 54

post-sphincterotomy bleeding, 60–61

praziquantel, 198

precut access sphincterotomy, 58, 60

pressure-induced ulceration, 54

primary sclerosing cholangitis, 61, 139

prochlorperazine see Stemetil®

prophylactic antibiotics, 17, 132

prothrombin time (PT), 16, 29

proximal migration, 54

pruritus, 32

psoas sign, 175

Quickclip, 96–7

quinidine, 162

radiofrequency identifi cation (RFID), 81

ranitidine, 63

Ranson’s criteria, 126

recombinant factor VII (rFVIIa), 61

refractory ascites, 162–3

renal failure

and acute liver failure, 155

and SBP, 163

Resolution Clip, 96

retching, 7

retrosternal pain, 56

Reynold pentad, 137

Rockall risk score, 14, 116

Romazicon, 85

rotavirus, 192–3

Rovsing sign, 175

S. enteritidis, 193

S. paratyphi, 193

S. sonnei, 194

S. typhi, 193

S. typhimurium, 193

Salmonella, 8, 193, 211

Schistosoma mansoni, 197

Schistosoma spp., 191

schistosomiasis, 191, 197–8

scoring systems, 126, 169

sealants see endoscopic sealants

secondary bacterial peritonitis, 160

secretory diarrhea, 39, 195

Sengstaken–Blakemore balloon, 53, 

142, 143

serological diagnosis, 191

Shigella, 39, 191, 194

Shigella fl exneri, 194, 211

“side-viewing” duodenoscope, 57, 62

small bowel obstruction, 69, 112, 

113, 114

small bowel/right-sided colonic 

disease, 120

smoking, 103

somatostain, 17, 121, 142

spironolactone, 159, 162

splenectomy, 70

spontaneous bacterial peritonitis (SBP), 

158, 159

prophylaxis, 164–5

therapy and prognosis, 164

Staphylococcus aureus, 8, 155, 163

Stemetil®, 9

stents, for esophageal perforations 

management, 97–100

steroid therapy, in alcoholic hepatitis, 

170–71

stool microscopy and culture, 191

strangulation, 114

Streptococcus viridans, 163

Strongyloides, 191, 192

subacute bacterial endocarditis (SBE), 44

subacute hepatic failure, 150

subfulminant hepatic failure, 149, 152–3

superimposed infection, 84–5

superior mesenteric artery (SMA) throm-

bosis, 179

supine abdominal radiography, 113

systemic circulation

laparoscopic surgical complications in, 68

systemic infl ammatory response syndrome 

(SIRS), 106, 123

tacrolimus, 186

technetium scan, 35–6

terlipressin, 18, 142

tetracycline, 195

therapeutic paracentesis, 162, 163

thromboembolic complications, prophylaxis 

of, 186

tindazole, 196

tissue grafts, 96

Toxoplasma gondii, 209

tranexamic acid, 121

transabdominal ultrasound, 125, 176

transient bacteremia, 56

transient dysphagia, 55

transient retrosternal, 55

transjugular intrahepatic portosystemic 

shunt (TIPS), 12, 148, 163

transjugular liver biopsy, 72

travis index, 184

Treponema pallidum, 209

Triclip, 96

tuberculosis (TB), 197–8

tumor necrosis factor (TNF), 171

typhoidal salmonella, 193–4

ulcerative colitis see acute severe ulcerative 

colitis

ultrasound, 135, 176

ultrasound scan, 30

umbilical hernias, 159

upper gastrointestinal bleeding

causes, 12

examination and assessment

primary assessment, 12–13

secondary assessment, 13

initial management, 13

investigations, 15–16

medical management, 16

morbidity/mortality from

history, 12
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nonvariceal upper gastrointestinal 

bleeding, 12

past medical history, 12

variceal hemorrhage, 12

pathophysiology

nonvariceal upper gastrointestinal 

bleeding, 11

variceal hemorrhage, 11–12

risk assessment, 13–15

variceal upper gastrointestinal hemor-

rhage, 

management of

prophylactic antibiotics, 17

vasopressin analogues, 17–18

upper gastrointestinal endoscopy, complica-

tion 

of, 4, 43

bleeding, 44–5

cardiorespiratory complications, 44

dilation, 45

endoscopic nonvariceal hemostasis, 45–6

foreign body removal, 46

infectious complications, 44

management, 43

perforation, 44

rare complications, 46

sedation, complication of, 43

variceal sclerotherapy and banding, 45

upper gastrointestinal manifestations, of 

HIV/AIDS, 207

esophageal disorders, 206, 208

investigations, 208

treatment, 208

upper nonvariceal gastrointestinal hemor-

rhage see acute upper nonvariceal 

gastrointestinal hemorrhage

Valoid®, 9

vancomycin, 44, 195

variceal hemorrhage, 11–12

clinical presentation, 141

diagnosis, 141–2

therapy

balloon tamponade, 142–4

band ligation, 145–6

cyanoacrylate obliteration, 146–8

pharmacotherapy, 142

sclerotherapy, 144–5

variceal sclerotherapy, 45

complications, 53, 54

post-sclerotherapy bleeding, 54

transient dysphagia, 55

transient retrosternal, 55

fever, 55

pleural effusion, 55

esophageal fi stula, 55

esophageal perforation, 55

stricture, 55

vascular anomalies, 119, 120

vasopressin analogues, 17–18

Vibrio cholera, 39, 195

vibrios, 195

viral hepatitis, 150, 151–2

viral infection, 192–3

visilizumab, 186

volvulus, 111

vomiting

causes, 7

defi nition, 7

etiology, 7–8

examination, 8

history, 8

investigation, 8–9

management, 9–10

WHO/UNICEF solution, 40

Wilson disease, 30, 31

Y. enterocolitica, 195

Y. pseudotuberculosis, 195

Yersinia, 191, 195

zalcitabine, 208

zidovudine, 208

Zofran®, 10




