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Introduction 

T h e m u s c l e - b o n e c o n c e p t p r e s e n t e d i n s t a n d a r d a n a t o m i c a l d e s c r i p t i o n gives 
a pure ly m e c h a n i c a l m o d e l o f m o v e m e n t . I t separates m o v e m e n t i n t o dis­
cre te f u n c t i o n s , fa i l ing to give a p i c t u r e of t h e seamless i n t e g r a t i o n s e e n in a 
l iv ing b o d y . W h e n o n e par t m o v e s , t h e b o d y a s a w h o l e r e s p o n d s . F u n c t i o n ­
ally, t h e o n l y t issue t h a t c a n m e d i a t e s u c h r e s p o n s i v e n e s s i s t h e c o n n e c t i v e 
t issue. T h i s i s t h e h e a r t o f t h e c o n c e p t t h a t w e are p r o p o s i n g i n t h i s b o o k . 
I n c l u d i n g a n u n d e r s t a n d i n g o f f a s c i a / c o n n e c t i v e t issue i n t h e e v a l u a t i o n o f 
m o v e m e n t gives a n m o r e a c c u r a t e p i c t u r e o f t h e p h y s i c a l rea l i ty o f t h e b o d y . 

T h e c o n n e c t i v e t issue c o n c e p t w e discuss a c c o u n t s for m u c h o f t h e success 
o f Rol f ing . T h i s i s a c o n c e p t t h a t was o r i g i n a l a n d u n i q u e w i t h Dr. Ro l f a t t h e 
t i m e s h e was d e v e l o p i n g h e r m e t h o d o f w o r k i n g w i t h b o d i e s . S h e s tar ted i n 
t h e late 1 9 3 0 s . A t t h a t t i m e a n d u p i n t o t h e 1 9 5 0 s , r e c e i v e d w i s d o m s ta ted 
t h a t soft t issue c o u l d n o t h o l d a c h a n g e . M y o f a s c i a pe r s e was n o t e v e n c o n ­
sidered as a d e t e r m i n a n t of s t ruc ture . B o n e - s e t t i n g ( o s t e o p a t h y , c h i r o p r a c t i c ) 
was t h e o n l y t r e a t m e n t for s t ruc ture t h a t was t h e n c o n s i d e r e d e f fec t ive . 
Today, m a n y f o r m s o f b o d y w o r k i n c l u d e a soft t i ssue t e c h n i q u e . 

T h i s i s o n e o f t h e t w o ideas a b o u t b o d y w o r k t h a t Dr. Ro l f e s t a b l i s h e d 
t h r o u g h h e r work . Her o t h e r s e m i n a l idea h a s t o d o w i t h t h e c o n c e p t o f 
gravi ty a s i t ac ts o n t h e p h y s i c a l b o d y — t h e stress l ines t h r o u g h t h e b o d y 
t h a t ideal ly es tab l i sh a n d r e i n f o r c e p h y s i c a l s t ruc ture . T h i s , t o o , i s i m p l e ­
m e n t e d t h r o u g h t h e c o n n e c t i v e t issue c o m p o n e n t . I n fact , t h e c e n t r a l i t y o f 
c o n n e c t i v e t issue t o Rol f ing a n d our a t t e m p t t o u n d e r s t a n d c o n n e c t i v e t issue 
h a s b e e n t h e i m p e t u s for t h i s b o o k . 

T h e w a y b o d i e s c h a n g e d u r i n g Rol f ing i s n o t sa t i s fac tor i ly e x p l a i n e d b y 
a n y o f t h e usual d e s c r i p t i o n s o f p h y s i c a l m a k e u p . T r a d i t i o n a l a n a t o m i c a l 
a t t i tudes a b o u t c o n n e c t i v e t issue do n o t give us a l iv ing p i c t u r e o f t h e 
d y n a m i c s i n v o l v e d i n t h e c h a n g e s w e see i n o u r w o r k . W h a t h a s i n t e r e s t e d 
us i s t h e b o d y ' s a p p a r e n t l y great c a p a c i t y for s t ructura l c h a n g e a t a n y age . 
W e are c o n f r o n t e d dai ly w i t h v e r y wide d e v i a t i o n s f r o m s t a n d a r d a n a t o m i c a l 
d e s c r i p t i o n i n p e o p l e w h o f u n c t i o n p e r f e c t l y wel l . P e o p l e l o o k v e r y d i f f e r e n t 
e v e n t h o u g h t h e y are m a d e o f t h e s a m e c o m p o n e n t parts . W e h a v e c o m e t o 
t h e w o r k i n g h y p o t h e s i s t h a t t h i s var iab i l i ty i s a f u n c t i o n o f c e r t a i n p r o p e r t i e s 
o f t h e c o n n e c t i v e t issue b e s t i l lus t ra ted b y its d e v e l o p m e n t f r o m e m b r y o n i c 
m e s o d e r m i n t o m a t u r e t issue. O u r ideas a n d c o n c e p t s h a v e c o m e d i rec t ly o u t 
o f our e x p e r i e n c e a s Ro l fe rs—a c o m b i n e d t o t a l o f m o r e t h a n for ty- f ive years . 

People t e n d t o a p p r o v e a n d d i s a p p r o v e o f t h e i r b o d i e s p i e c e m e a l . It 's rare 
for t h e m to l o o k a t t h e m s e l v e s a n d say t h e y ' r e all b a d or all g o o d . Rather , it 's 
" M y b e l l y st icks o u t , " " I ' v e a lways h a d k n o c k k n e e s , " " M y left f o o t i s b igger 
t h a n m y r ight f o o t . " O n t h o s e o c c a s i o n s w h e n t h e y are f ee l ing g o o d a b o u t 
t h e m s e l v e s , t h e y l ike t h e s h a p e o f t h e i r h e a d o r t h e set o f t h e i r s h o u l d e r s . 
W o m e n say t h e y l o o k g o o d i n t h o s e s h o e s , w h i l e m e n say, " T h a t cu t o f 
j acke t b r i n g s o u t t h e bes t i n m y s h o u l d e r s . " 
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N o t o n l y d o t h e y see t h e m s e l v e s t h i s way, t h e y a lso h a v e t h e s a m e i m p r e s ­
s i o n o f o t h e r s . For m a n y , c e r t a i n parts o f t h e b o d y are m o r e a t t rac t ive : " I ' m 
a leg m a n , " o r " I l ike m e n w i t h b i g s h o u l d e r s . " In o u r n a t i o n a l cu l ture , i t 
s e e m s t o b e a c c e p t e d t h a t o n e ' s b u s i n e s s , e c o n o m i c , socia l , a n d sexual suc­
cesses are less i f o n e i s fat . A m a n fears t h a t i f h i s pelvis m o v e s w h e n walk­
ing , r u n n i n g , o r o t h e r k i n d s o f m o v e m e n t , t h e w h o l e w o r l d will q u e s t i o n h is 
s e x u a l p r e f e r e n c e s . A w o m a n ' s b r o a d s h o u l d e r s are t a k e n as a s ign of aggres­
s i o n a n d m a s c u l i n i t y . 

M o s t o f i n n e r - b o d y a w a r e n e s s i s a lso p i e c e m e a l , a n d g e n e r a l l y n e g a t i v e : 
" I h a v e a n u p s e t s t o m a c h , " " M y k n e e h u r t s , " " M y n e c k i s s t i f f , " " M y n o s e i s 
s t u f f e d . " M o r e t h a n l ike ly t h i s i s a car ry -over f r o m t h e P u r i t a n n o t i o n t h a t i t 
i s u n s e e m l y to speak wel l o f o n e s e l f . W h e n I brag, I am c o n c e i t e d , w h i c h i s 
b a d . T h i s gets i n t e r n a l i z e d s o t h a t w h e n I feel g o o d a b o u t mysel f , g o o d a b o u t 
my b o d y , I e n d up fee l ing guil ty. 

E v e n w h e n t h e a i m i s t o i m p r o v e t h e p h y s i c a l self, t h e f o c u s i s o n o n e 
t h i n g a t a t i m e . A m a n wil l do p u s h - u p s a n d lift w e i g h t s to b r o a d e n h is 
s h o u l d e r s ; a w o m a n wil l do leg l ifts to s l im d o w n h e r legs a n d h i p s . Yet 
t h o s e h i p s o r t h o s e s h o u l d e r s are a n e x p r e s s i o n o f e v e r y t h i n g else i n t h a t 
b o d y . T h e y ' r e t h e result n o t o n l y o f its s t ruc ture , b u t a lso a n d rec iproca l ly 
o f h o w e v e r y t h i n g else i n t h a t b o d y i s u s e d . 

T h i s k i n d o f c o n n e c t e d n e s s i s easy t o u n d e r s t a n d i n i m p a c t in jur ies . 
W h e n I s t u b m y t o e , t h e i n j u r y r e s o n a t e s t h r o u g h m y w h o l e b o d y , all t h e 
w a y t o m y h e a d , w h e t h e r I n o t i c e i t o r n o t . T h e p a i n i n t h e t o e m a k e s m e 
n o t w a n t t o s t a n d o n it, a n d m y w h o l e b o d y shi f ts i n order t o avo id fee l ing 
w e i g h t o n t h e p a i n f u l part . I w a l k l i g h t l y o n t h e side t h a t hur ts , m o r e h e a v ­
ily o n t h e side t h a t d o e s n ' t . I f I ' m n o t aware o f d o i n g th is , m y t e n d e n c y i s 
t o k e e p t h e shi f t i n w e i g h t t o o n e side l o n g af ter t h e t o e i s n o l o n g e r p a i n f u l . 
T h e p a i n f u l side h a s c o n t r a c t e d a w a y f r o m t h e source o f p a i n a n d i s shor t ­
e n e d . T h i s i s e spec ia l ly t rue i f t h e t o e was b r o k e n , a n d t h e p a i n h a s pers is ted 
for a l o n g t i m e . T h e c o m p e n s a t i o n ( s h o r t e n i n g a n d d e v i a t i o n ) b e c o m e s a 
p e r m a n e n t par t o f s t ruc ture . 

An e v e n m o r e o b v i o u s e x a m p l e i s a b r o k e n a r m or leg. E v e n after t h e 
cas t i s r e m o v e d , t h e r e i s t h e p h y s i c a l h a b i t o f a l l o w i n g for t h e w e i g h t a n d 
b u l k i n e s s o f t h e cast , a s wel l a s t h e fear o f o n c e a g a i n freely u s i n g t h e part 
t h a t was b r o k e n . P e o p l e t e n d t o carry a n a r m t h a t was o n c e b r o k e n h a l f 
b e n t , as t h o u g h it were still in a s l ing or a cast . 

T h e s e are s t r a i g h t f o r w a r d r e s p o n s e s t o s t r a i g h t f o r w a r d in jur ies . O u r b o d i e s 
t e n d to r e c o r d o u r r e s p o n s e s to t h e e v e n t s in o u r l ife l ike a c a l c u l a t o r w i t h a 
m e m o r y . I n o u r l iv ing t issue, t h e r e c o r d b e c o m e s f ixed w i t h c o n s t a n t replay­
i n g . Like a n o r c h e s t r a , e a c h par t re lates t o t h e o t h e r s e g m e n t s . I n a n o r c h e s ­
tra w h o s e m e m b e r s h a v e m a n y years o f e x p e r i e n c e p l a y i n g t o g e t h e r , i f o n e 
s e c t i o n goes o f f k e y o r plays o f f t e m p o , t h e rest o f t h e o r c h e s t r a a t t e m p t s t o 
c o m p e n s a t e a n d b l e n d i n . 

In t h e h u m a n b o d y , c o m p e n s a t i o n i s l i fe s u p p o r t i v e . I f I were to give 
in c o m p l e t e l y to a b r o k e n leg or a w h i p l a s h e d n e c k , I w o u l d be in b e d . I 
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w o u l d n ' t b e ab le t o f u n c t i o n . T h e b o d y ' s t e n d e n c y i s t o g o t o w a r d a s m u c h 
b a l a n c e i n a n y g i v e n m o m e n t a s i t c a n f ind , g i v i n g u s m a x i m u m o p e r a t i o n a l 
support for t h a t m o m e n t . T h e p r o b l e m o c c u r s w h e n w e k e e p t h e c o m p e n s a ­
t i o n after t h e i n j u r y h a s h e a l e d . O n e o f t h e m o s t c o m m o n e x a m p l e s o f t h i s 
i s t h e t e n d e n c y to k e e p b i r t h t r a u m a as a par t o f o n e ' s p h y s i c a l m a k e u p . 

W h a t h a s f a s c i n a t e d u s a s Rolfers i n o u r w o r k w i t h c l i e n t s a n d i n o u r 
e x p e r i e n c e s o f o u r o w n b o d i e s i s t h e m e c h a n i s m o f t h i s r e c o r d . H o w a n d 
w h e r e d o w e k e e p th is m e m o r y o f o ld i n j u r y ? Ida Rolf 's a n s w e r was t o e x a m ­
i n e a s y s t e m o f t h e b o d y t h a t h a s b e e n n e g l e c t e d , b o t h b y sc ient i s t s a n d b y 
m e d i c a l l y o r i e n t e d p r a c t i t i o n e r s : t h e c o n n e c t i v e t issue o r m y o f a s c i a . T o u s e 
t h e orches t ra ana logy , t h e c o n n e c t i v e t issue i s t h e score o n w h i c h t h e n o t e s 
are w r i t t e n ; b o n e , m u s c l e , a n d o r g a n s y s t e m s are t h e i n s t r u m e n t s . T h e c o n ­
n e c t i v e t issue i s t h e record ; i t i s an i n f o r m a t i o n b a n k for t h e b o d y . 

Visual ize a n e t c u r t a i n or a h a m m o c k . W h e n a h o o k pul ls on o n e par t o f 
t h a t w e b , t h e resul t ing d i s t o r t i o n i n f l u e n c e s e v e r y par t o f t h e s y s t e m t o s o m e 
degree . As we l o o k a t c o n n e c t i v e t i ssue , its h i g h l y s t ruc tured d i r e c t i o n a l ori ­
e n t a t i o n i s suggest ive o f t h i s k i n d o f i n f o r m a t i o n s y s t e m . B y t r a c i n g c o n n e c ­
t ive t issue's or ig in , f u n c t i o n , a n d a p p e a r a n c e i n t h e b o d y , t h i s b o o k s h o w s 
h o w m y o f a s c i a creates a n i n f o r m a t i o n a l w h o l e o f t h e l iv ing o r g a n i s m . I t i s 
t h e u n i f y i n g fac tor i n t h e m o v e m e n t s y s t e m w e cal l t h e b o d y . T h i c k e n i n g , 
snagging , o r h o l d i n g i n a n y par t o f t h e c o n n e c t i v e t issue w e b results i n a 
genera l h e a v i n e s s of m o v e m e n t . W h a t a t first i s a w a y to p r o t e c t a par t of 
t h e b o d y (part icular ly a par t t h a t h u r t s ) e v e n t u a l l y results in a loss of f lu idi ty 
t h r o u g h o u t t h e e n t i r e b o d y . 

Perhaps t h e b e s t i m a g e of f luidi ty i s a t iger on its w a y t h r o u g h t h e forest , 
n o t m a k i n g a s o u n d as i t m o v e s across leaves a n d twigs a n d past b u s h e s . Its 
" k n e e b o n e is c o n n e c t e d to its . . . a r m b o n e " w i t h o u t r e s t r i c t i o n , a l l o w i n g a 
spring-l ike a c t i o n a m o n g all parts o f its b o d y . O u r d r e a m i s to h a v e all o f us 
m o v i n g s u r e f o o t e d l y t h r o u g h o u r f o r e s t s — b e t h e y o f w o o d , o f steel a n d c o n ­
cre te , o r o f h u m a n i t y . 



P A R T O N E 

Early Development 
Pre- and Post-Birth 
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Embryology 
Introduction to Connective Tissue 

T h e basis for all b o d y f o r m i s e m b r y o l o g y . In 
u n d e r s t a n d i n g e m b r y o l o g y , w e u n d e r s t a n d 
h o w t h e adul t s t ructure c a m e t o b e . E m b r y o l ­
ogy d o e s n ' t s top a t b i r t h ; w e h a v e t h a t p o t e n ­
tial for c h a n g e all a l o n g . In a sense , we are 
e m b r y o s t h r o u g h o u t o u r l i f e t i m e . T h e a g i n g 
process is a lso a part of t h e e m b r y o l o g i c a l 
process . D e a t h is a n o r m a l part of d e v e l o p ­
m e n t . D e g e n e r a t i o n is a n o r m a l part of t h e 
life cyc le o f t issue, w h i c h grows a n d dies f r o m 
t h e early m o n t h s o f p r e n a t a l l i fe . 

T o t h e e m b r y o l o g i s t , t h e t e r m " e m b r y o " 
i s appl ied to d e v e l o p m e n t t h r o u g h t h e first 
t r imes ter of p r e g n a n c y . Later stages are 
t e r m e d " fe ta l d e v e l o p m e n t . " W e are genera l iz ­
ing t h e t e r m , u s i n g e m b r y o l o g i c a l i n a m u c h 
b r o a d e r sense , as a t i m e w h e n t h i n g s d e v e l o p 
a n d d i f ferent ia te . All t issue goes t h r o u g h t h i s 
state , b o n e s as wel l as soft t i ssue. In genera l , 
th i s stage m a r k s t h e or ig in o f p o t e n t i a l 
organs . U n d i f f e r e n t i a t e d cel ls d e v e l o p i n t o 
p o t e n t i a l liver, p o t e n t i a l b o n e , p o t e n t i a l sk in . 
T h e b o d y i s a lways a t p o t e n t i a l — t o c h a n g e , 
a n d for n e w t h i n g s t o d e v e l o p . 

B i r th i s a c h a n g e in e n v i r o n m e n t , o n e of 
m a n y t h a t occurs t h r o u g h o u t l i fe . W e k n o w 
t h a t cells t u r n over w i t h i n o r g a n s — t h a t is, 
t h e y l ive, die , r egenera te . T h i s i s t rue of 
every o r g a n e x c e p t t h e bra in , a n d e v e n t h a t 
i s b e g i n n i n g t o b e q u e s t i o n e d . E a c h cel l h a s 
a f in i te l i f e t i m e , n o r m a l l y c o n s i d e r e d s e v e n 
years . W i t h i n seven years , every cel l i n a n 
o r g a n dies a n d i s rep laced . T h e o r e t i c a l l y t h a t 
m e a n s t h e r e is a p o t e n t i a l in t h e s e cel ls to 
regenera te in a d i f ferent d i r e c t i o n . T h i s m a y 
be w h a t h a p p e n s in ag ing . In our view, all 
c h a n g e i s t h e first s tep in n e w poss ib i l i t ies . 
Th is i s w h a t w e m e a n b y d e v e l o p m e n t a l 
a n a t o m y . 

A b o n e c a n b e r e m o d e l e d t h r o u g h o u t l ife 
as t h e re la t ive stresses on i t c h a n g e . T h i s i s 
h o w braces w o r k o n t h e j a w ( n o w b e i n g used 
for all ages) : c o n s t a n t pressure creates s o m e 
c h a n g e i n t h e b o n e f o r m a t i o n a n d , t h e r e b y , 
i n t h e c o n t o u r o f t h e u p p e r a n d lo we r jaw­
b o n e s . Research h a s b e e n p u b l i s h e d w h i c h 
descr ibes t h e results o f c h a n g i n g a n d i n c r e a s ­
i n g t h e pressure o n o n e e n d o f a b o n e . T h e 
b u m p s o n b o n e s are p laces w h e r e m u s c l e t e n ­
d o n s a t t a c h . T h e b u m p s are t h e r e f o r e r e g i o n s 
of loca l ized rapid g r o w t h of b o n e as a result o f 
p r o l o n g e d t e n s i o n o n t h a t spot . I f t e n s i o n i s 
appl ied to a d i f f e r e n t area , t h e n e w area i s 
s t i m u l a t e d t o c rea te a n i n c r e a s e d a m o u n t o f 
b o n e , a n o t h e r b u m p . W h a t t h e n appears t o 
h a p p e n i s t h a t o n t h e o t h e r s ide o f t h e b o n e 
t h e r e i s s o m e loca l ized r e s o r p t i o n o f b o n e , 
resu l t ing in an i n d e n t a t i o n . I t s e e m s t h a t a 
c e r t a i n v o l u m e o f b o n e i s n e e d e d i n t h e b o d y ; 
its c o n f i g u r a t i o n adapts t o c h a n g i n g stresses 
o v e r t i m e . T h i s m e a n s t h a t i f w e h o l d our ­
selves in a b e n t p o s i t i o n , b o n e u l t i m a t e l y 
a c c o m m o d a t e s its s h a p e t o t h a t p o s i t i o n . 
U n d e r p r o l o n g e d stress t h e b o n e c a n get a 
d i f f e r e n t c o n f i g u r a t i o n , a s l ight ly d i f f e r e n t 
c u r v i n g . T h e s e c h a n g e s are s l ight , b u t i f t h e y 
were p l o t t e d o v e r t i m e t h e y w o u l d n e v e r t h e ­
less p r o b a b l y be m e a s u r a b l e . We all see p e o p l e 
b e c o m e m o r e b e n t w i t h age . T h e b o n e h a s 
c h a n g e d its c o n f i g u r a t i o n . I t d o e s n ' t h a p p e n 
i n o n e m o n t h o r s ix ; i t takes p l a c e over m a n y 
years . 

C o n n e c t i v e t issue l i tera l ly c o n n e c t s a n d 
suppor ts . I t f o r m s t h e s t ruc ture o f t h e b o d y . 
T h i s i s a n e w c o n c e p t . W e t e n d t o t h i n k o f 
s t ruc ture i n t e r m s o f m u s c l e a n d b o n e . B u t i n 
fact , s t ruc ture i s t h e result o f t h e o r g a n i z a t i o n 
o f m u s c l e a n d b o n e . C o n n e c t i v e t i ssue , i n 
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r e s p o n s e t o m o v e m e n t , i s t h e o r g a n i z i n g 
factor . M u s c l e t i ssue i s e n f o l d e d w i t h i n t h e 
fasc ia ; t h e c o m b i n a t i o n i s ca l led m y o f a s c i a . 
M o v e m e n t i s t h e o u t c o m e o f e m b e d d e d m u s ­
c le t i ssue a c t i o n o n t h e s u r r o u n d i n g c o n n e c ­
t ive t i ssue . (Fig. 1-1). S t r u c t u r e is t h u s t h e 
result o f m o v e m e n t , t h e c h a r a c t e r i s t i c m u s c l e 
a c t i o n on t h e c o n n e c t i v e t issue b e d as a 
w h o l e . C o n n e c t i v e t issue ( m y o f a s c i a ) de f ines 
t h e b o d y c o n t o u r a n d i s t h e o r g a n o f s t ruc ture 
a n d m o v e m e n t (as Ida Ro l f ca l led it) i n t h e 
b o d y . 

Epimysium 

Perimysium' 

Endomysiunr 

Figure 1-1 
This cross section of the arm shows the way in 
which muscle tissue is embedded within its con­
nective tissue wrapping. 

C o n n e c t i v e t issue supports t h e o r g a n , 
n e r v e , a n d vascular sys tems . I t m a k e s u p 
a h i g h p r o p o r t i o n o f b o d y m a s s , r e a c h i n g 
t h r o u g h all b o d y e l e m e n t s l ike a support ive 
n e t or spider w e b . T h i s i s a g o o d i m a g e 
b e c a u s e i t i s o r g a n i z e d b u t i r r e g u l a r — t h e 
f ibers of a spider w e b are a lso n o t in a c o m ­
ple te ly regular p a t t e r n . A spider w e b d e p e n d s 
o n its s u p p o r t — t w i g s o r t h e w i n d o w ledge it's 
s p u n a r o u n d — f o r its s h a p e . Similarly, m y o f a s ­
c ia is a d a p t i v e . 

M o s t o f t h e forces a c t i n g o n a b o d y are 
f r o m t h e outs ide . B u t forces a lso arise f r o m 
ins ide , i n t h e i n t e r c o n n e c t i o n s w i t h i n t h e 
b o d y . I n t e r c o n n e c t i o n s are m a i n t a i n e d w i t h 
m o v e m e n t o r i n h i b i t e d w i t h lack o f m o v e ­
m e n t . M a n y p e o p l e m o v e o n l y a part o f the i r 
b a c k s w h e n t h e y walk , for e x a m p l e . As a 
result , c o n n e c t i v e t issue in t h e b a c k loses its 
e last ic , spider w e b q u a l i t y a n d i s m u c h less 
a d a p t a b l e o r m o v a b l e . P e r p e t u a t i n g th is 
i m m o b i l i t y , c o n n e c t i v e t issue t h i c k e n s a n d 
h a r d e n s . 

T h e r e i s research s h o w i n g t h a t pressure or 
t e n s i o n o r f r i c t i o n appl ied i n o n e area o f t h e 
e m b r y o results in i n c r e a s e d secre t ion o f fibers 
b y t h e c o n n e c t i v e t issue cel ls a t t h e s t i m u ­
la ted p l a c e . T h e s e f ibers t e n d t o arrange t h e m ­
selves a l o n g t h e l i n e o f t h e pul l o r f r i c t ion or 
t e n s i o n . T h e c o n n e c t i v e t issue t h e n c h a n g e s 
f r o m a lace l ike e las t ic i ty to s o m e t h i n g m o r e 
d e n s e . If a fly gets c a u g h t in a spider w e b , 
there ' s a snag, a t i g h t e n i n g of t h e w e b in 
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t h a t area. E v e r y t h i n g i s pul led t o w a r d t h a t 
snag, part icular ly as t h e fly m o v e s a r o u n d . 
Similarly, i f there ' s a s n a g in t h e m y o f a s c i a l 
w e b , i t t e n d s to g r a b — c o n n e c t i v e t issue f ibers 
c o n c e n t r a t e t h e r e . 

W e h a v e said t h a t e v e r y t h i n g i n t h e b o d y 
i s suppor ted by c o n n e c t i v e t issue. W i t h i n 
t h a t t issue is a r i ch n e t w o r k of capi l lary b e d s . 
W h e n a n area i s c o m p r e s s e d , t h e b l o o d sup­
ply to t h a t area i s a lso c o m p r e s s e d a n d t h u s 
i m p e d e d . T h i s t h e n af fects t h e p h y s i c a l s tate 
o f t h e in terce l lu lar m a t r i x , w i t h f a r - r e a c h i n g 
results o n par t icular stages o f d e v e l o p m e n t . 

C o n n e c t i v e t issue i s a l ive in t h e sense t h a t 
i t responds to s t i m u l u s . I t h a s c e r t a i n p h y s i c a l 
laws t h a t i t l ives by. T h e r e are c h e m i c a l laws 
as well , b u t t h e p h y s i c a l o n e s are m o r e readi ly 
a p p a r e n t . A g i v e n s i t u a t i o n a lways gives rise 
to a specif ic r e a c t i o n . C o n n e c t i v e t issue cel ls 
( f ibroblasts) bu i l d a n d secrete f ibers . U n d e r 
a cer ta in k i n d of s t i m u l u s , s u c h as pressure , 
th i s process c a n b e speeded u p . T h i s i s n o t 
u n u s u a l ; i t i s t h e n o r m a l w a y for a t e n d o n or 
l i g a m e n t t o g r o w a n d take s h a p e b e f o r e b i r t h . 
As t h e e m b r y o gets bigger, t h e b o n e s get b ig­
ger. I n growing , t h e b o n e p u s h e s o u t , c r e a t i n g 
a d i r e c t i o n a l pressure in t h e c o n n e c t i v e t issue 
b e d b e t w e e n t h e t w o g r o w i n g h e a d s (ends) o f 
t h e b o n e (Fig. 1-2). T h i s is t h e n o r m a l f o r m a ­
t i o n o f l i g a m e n t s a n d ( w h e r e t h e r e i s m u s c l e 
t issue) o f t e n d o n s . T h e d i r e c t i o n o f t h e l iga­
m e n t o r t e n d o n i s d e t e r m i n e d b y t h e direc­
t i o n a l pul l . T h e p a t t e r n o f m u s c l e a n d t e n d o n 
a n d l i g a m e n t i s e s t a b l i s h e d v e r y early, in t h e 
first c o u p l e o f m o n t h s o f g e s t a t i o n . I n t h e 
later m o n t h s , s t ructures b e c o m e m o r e e l a b ­
orate , m o r e set, a n d larger. 

Figure 1-2 
This schematic shows an idealized sequence of 
normal development of tendon from early gesta­
tion to just before the baby is born. The process 
continues throughout life. 

(A) Early undifferentiated connective tissue near 
early newly differentiated bone. 

(B) The growth of the bone exerts a directional 
pull within the connective tissue bed. 

(C) Beginning of a more recognizable tendon 
shape; note that potential muscle tissue is devel­
oping within the tendonous bed. 

(D) Fully formed tendon with muscle developing 
along the line of connective tissue tension 
between the two bones. 

• B 

C D 
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Early Embryological Development 

It 's a b i g j u m p f r o m t h e first g e r m cel l to t h e 
f o r m a t i o n o f g e r m layers t h a t are t h e first 
r e c o g n i z a b l e f o r m o f t h e e m b r y o . T h e r e are 
t h r e e g e r m layers : 

• t h e e c t o d e r m gives rise to t h e b r a i n a n d 
n e r v o u s s y s t e m a n d t h e superf ic ia l epi ­
d e r m i s (skin) 

• t h e e n d o d e r m gives rise to t h e digest ive 
s y s t e m a n d t h e digest ive g l a n d s 

• t h e m e s o d e r m gives rise to m u s c l e , b o n e , 
b l o o d , t h e u r o g e n i t a l s y s t e m , a n d c o n ­
n e c t i v e t issue i n g e n e r a l 

B y a b o u t t h e e n d o f t h e s e c o n d w e e k o f 
p r e g n a n c y , t h e ce l l h a s b e c o m e a disk t h a t i s 
s u r r o u n d e d b y cavi t ies f i l led w i t h f luid. T h e 
e m b r y o grows b y t h e m u l t i p l i c a t i o n o f ce l ls , 
w h i c h o r g a n i z e i n t o layers a t a b o u t t h e sec­
o n d w e e k . T h e disk h a s a t o p layer ( e c t o d e r m ) 
a n d a b o t t o m layer ( e n d o d e r m ) . D i r e c t i o n i n 
t h e e m b r y o i s e s t a b l i s h e d a t t h e b e g i n n i n g o f 
a b o u t t h e t h i r d w e e k (Fig. 2-1), w h e n an area 
o f m o r e rapid cel l f o r m a t i o n d e v e l o p s i n o n e 
par t o f t h e disk. 

A t t h e b e g i n n i n g o f t h e t h i r d week , t h e 
e m b r y o i s a b o u t t h e size o f t h e t ip o f a p e n c i l 
p o i n t . T h e area o f greater p r o l i f e r a t i o n i s 
a p p r o x i m a t e l y a q u a r t e r of t h e t o t a l sur face 
area . I t rapidly c o n d e n s e s i n t o a l i n e w h i c h is 
ca l led t h e p r i m i t i v e s treak. T h i s i s t h e tai l e n d 
o f t h e e m b r y o ; i t e v e n t u a l l y b e c o m e s t h e a n a l 
r e g i o n . W h e n t h e p r i m i t i v e s treak i s e s t a b ­
l i shed , t h e m i d d l e layer ( m e s o d e r m ) b e g i n s t o 
d e v e l o p . T h e p r o c e s s o f g r o w t h i n t h e e m b r y o 

Second week 
of pregnancy 

Head 

Early third week 
of pregnancy 

Late third week 
of pregnancy 

Figure 2-1 
A three-dimensional view of the embryo at the 
beginning of the third week of pregnancy, show­
ing the initial differentiation of ectoderm and 
endoderm and the first indication of directionality, 
as well as the notochord, which marks the location 
of the future spine. 

Primitive 
-"streak 
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n o w b e c o m e s t w o f o l d : ce l l m u l t i p l i c a t i o n b y 
d iv i s ion o f e x i s t i n g cel ls , a n d t h e g e n e r a t i o n 
o f n e w cel ls f r o m t h e p r i m i t i v e s treak. 

T h e e m b r y o a t t h i s s tage i s r o u g h l y o v a l 
a n d b e c o m i n g m o r e e l o n g a t e d a s i t g rows . 
H a v i n g e s t a b l i s h e d t o p a n d b o t t o m ( e c t o d e r m 
a n d e n d o d e r m ) as wel l as a tai l (pr imi t ive 
streak) a n d t h e r e f o r e a h e a d for o u r e m b r y o , 
w e c a n n o w k n o w w h i c h are its r ight a n d left 
s ides. Cel ls p r o l i f e r a t i n g f r o m t h e p r i m i t i v e 
s treak are e n l a r g i n g a n d e l o n g a t i n g t h e disk. 
Cel ls i m m e d i a t e l y i n f r o n t o f t h e source ( t h e 
p r i m i t i v e streak) d e v e l o p i n t o t h e rest o f t h e 
b o d y . 

Logical ly , w e w o u l d e x p e c t t h a t e i t h e r 
e v e r y t h i n g i s e s t a b l i s h e d a t t h e s a m e t i m e i n 
t h e e m b r y o a n d grows b igger a n d m o r e c o m ­
p l e x ; or, s i n c e e v e r y t h i n g grows f r o m t h e 
p r i m i t i v e s treak ( tai l ) , t h i s e n d d e v e l o p s first 
( in i t ia l ly ta i l , t h e n t h e pelvis , t h e n c h e s t , 
n e c k , a n d f ina l ly t h e h e a d ) . I n fac t , n e i t h e r 
i s t h e c a s e . N a t u r e d o e s n ' t share o u r sense o f 
log ic . 

T h e p r i m i t i v e s treak r e m a i n s p r i m i t i v e 
( u n d i f f e r e n t i a t e d ) . T h e n e w cel ls c r e a t e d f r o m 
t h e p r i m i t i v e s t reak b e c o m e t h e h e a d a n d 
t h e n t h e rest o f t h e b o d y f r o m t h e t o p d o w n . 
T h e h e a d i s gradual ly p u s h e d a w a y f r o m t h e 
source a s t h e rest o f t h e b o d y grows b e t w e e n . 
T h e t o p e n d i s p u s h e d f a r t h e r a n d f a r t h e r 
a w a y f r o m t h e source . 

M u l t i p l i c a t i o n of cel ls i s t a k i n g p l a c e 
t h r o u g h o u t t h e e m b r y o , n o t o n l y a t t h e 
source , a l t h o u g h t h e greatest g e n e r a t i o n i s 
t h e r e . T h e e m b r y o i s g r o w i n g g e o m e t r i c a l l y : 
l e n g t h w i s e , s ideways , a n d i n t e r n a l l y . T h e 
s h a p e c h a n g e s f r o m a disk i n t o a r o u n d , 
b o d y - l i k e s h a p e . T h e c i rcular disk was l ike 
a s lab of "s i l ly p u t t y " t h a t g o t p u l l e d l e n g t h -

7 

Figure 2-2 
This cross section sequence illustrates stages of 
development during the third and early fourth 
week of gestation, showing the changes from 
early germ layer pattern to recognizable 
structures. 
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wise . As l o n g i t u d i n a l pressure increases , t h e 
edges b e g i n t o c u r v e i n w a r d , c l o s i n g t o f o r m 
a m o r e t u b u l a r s h a p e (Figs. 2-2, 2-3). T h e 
o u t s i d e ( w h i c h was t h e t o p o f t h e disk) i s t h e 
e c t o d e r m . T h e ins ide (or ig ina l ly t h e b o t t o m 
o f t h e disk) i s t h e e n d o d e r m . T h e m e s o d e r m 
i s t h e f i l l ing b e t w e e n t h e s e t w o layers . 

T h e p r i m i t i v e s treak i s t h e first " s t r u c t u r e " 
d i f f e r e n t i a t e d f r o m t h e g e n e r a l m a s s o f t h e 
p r i m i t i v e e m b r y o . I t la ter b e c o m e s t h e a n a l 
r e g i o n , s o t h a t w e m a y say t h a t t h i s r e g i o n i s 
t h e " o l d e s t " par t o f t h e b o d y . After t h e a n u s , 

Figure 2-3 
This mid-sagittal (lengthwise) sequence shows the 
folding of the body during the third week of ges­
tation. The same structures are present as in Fig­
ure 2-2. 

t h e o ldes t part o f t h e digest ive sys tem i s t h e 
m o u t h . T h e b a c k o f t h e m o u t h i s o lder t h a n 
t h e e s o p h a g u s , t h e s t o m a c h i s o lder t h a n t h e 
smal l i n t e s t i n e , a n d s o f o r t h . T h e s i g m o i d 
c o l o n jus t i n f r o n t o f t h e a n u s i s t h e " n e w e s t " 
part o f t h e b o d y . 

A t b i r t h , t h e m o s t d i f fe rent ia ted part o f t h e 
e m b r y o i s t h e h e a d . T h e least d i f ferent ia ted 
( t h e least m a t u r e ) i s t h e pelvis . D i f f e r e n t i a t i o n 
o c c u r s w h e n cel ls h a v e b e e n i n o n e l o c a t i o n 
l o n g e n o u g h t o h a v e m u l t i p l i e d a n d e l a b o ­
rated . T h e p r i m i t i v e loca l s tructures m a t u r e . 
E n d o d e r m a l cel ls m u l t i p l y a n d di f ferent ia te 
i n t o speci f ica l ly e n d o d e r m a l s tructures ; e c t o ­
d e r m a l cel ls i n t o t h e var ious e c t o d e r m a l struc­
tures , a n d s o f o r t h . Eventual ly , cel ls b e c o m e 
spec i f i c—a m u s c l e ce l l , a l iver cel l , a b r a i n 
ce l l . 

At t h e earl iest stages o f e m b r y o n i c d e v e l o p ­
m e n t , a ce l l in a g i v e n p o s i t i o n h a s a n u m b e r 
of p o t e n t i a l i t i e s . A cel l s o m e w h e r e in t h e 
h e a d , for e x a m p l e , w h e n i t divides i n t o t w o , 
m a y b e d i v i d i n g i n t o t h e left a n d r ight sides 
o f t h e h e a d . W h e n t h e s e i n t u r n divide , t h e y 
m a y b e c o m e s tructures i n f r o n t a n d b a c k . A s 
cel ls c o n t i n u e t o d iv ide , t h e y split the i r 
po tent ia l i ty , b e c o m i n g m o r e a n d m o r e 
f o c u s e d t o w a r d a p u r p o s e . 

E a c h cel l creates its o w n specif ic e n v i r o n ­
m e n t w i t h i n t h e g e n e r a l m a t r i x . T h e r e are 
s t ructura l a n d c h e m i c a l c h a n g e s w i t h i n t h e 
cel l a s i t zeros i n o n b e c o m i n g o n e t h i n g , 
o n e o r g a n . T h e s u r r o u n d i n g cel ls m a k e u p t h e 
e n v i r o n m e n t o f t h a t o r g a n , c o n t r i b u t i n g t o its 
s t ruc ture , i ts s h a p e . I f t h e c e n t r a l cel l i s put in 
a n o t h e r part o f t h e b o d y ear ly e n o u g h , i t c a n 
b e c o m e a d i f fe rent o r g a n . Yet a t s o m e p o i n t 
in t i m e , its e n v i r o n m e n t h a s s h a p e d i t suffi­
c i e n t l y t h a t i t c a n b e c o m e o n l y itself . 

For e x a m p l e , p o t e n t i a l l iver at first is just a 
l i t t le t u b e w h o s e cel ls are separa t ing f r o m t h e 
rest of t h e gut . As l o n g as t h e s e cells stay 
ins ide t h e t u b e , t h i s e n v i r o n m e n t will deter­
m i n e t h a t t h e y b e c o m e liver. I f o n e c o u l d 
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dissect a w a y o n e of t h o s e cel ls a n d p u t i t in a 
n e a r b y e n v i r o n m e n t , i t c o u l d b e c o m e a p a n ­
creas. As descr ibed in m a n y s t a n d a r d e m b r y ­
o l o g y tex ts , i t has b e e n s h o w n t h a t p o t e n t i a l 
pancreas does n o t d i f fe rent ia te i n t o m a t u r e 
pancreas cells un less it is in a speci f ic m e s o ­
d e r m a l e n v i r o n m e n t ( p o t e n t i a l fasc ia) . Rela­
t i o n s h i p to t h e s u r r o u n d i n g fascial t issue i s 
i m p o r t a n t ; i t m a y b e t h e speci f ic e n e r g y field 
t h a t m a k e s t h e d i f f e r e n c e for t h i s t issue. 

A b o u t t h e e n d o f t h e f o u r t h week , t h e 
e m b r y o h a s d e v e l o p e d p r i m i t i v e a r m s a n d 
legs as well as a p r i m i t i v e b r a i n , p r i m i t i v e 
spinal c o l u m n , a n d t h e b e g i n n i n g s o f ver te ­
brae t o p r o t e c t t h e c e n t r a l n e r v o u s s y s t e m . 
I t is n o w s h a p e d like a t u b e a n d is g e t t i n g 
bigger, part icular ly a t t h e h e a d e n d . Its s h a p e 
i s t h e result b o t h o f se l f -pro l i fera t ion a n d o f 
t h e space res t r i c t ions as d e t e r m i n e d by its 
outs ide e n v i r o n m e n t . 

A r o u n d all o f t h e s e p r i m i t i v e s t ructures 
pr imi t ive cel ls are pro l i f e ra t ing i n t o " f i l ler . " 
T h i s filler is m e s o d e r m a l t i s s u e — p r i m i t i v e 
fascia m a d e up o f cel ls , f ibers, a n d in terce l l ­
ular m a t r i x . Its t e x t u r e is l ike glass w o o l or 
angel hair , t h e k i n d of str ingy, f luffy s tuf f 
t h a t sticks to y o u r f ingers . T h e m a t r i x i s s t i cky 
a n d s o m e w h a t l ike J e l l - O i n t e x t u r e . I n m o s t 
p laces in t h e body, i t stays soft u n t i l b i r t h . 
I n o t h e r places , pressures a n d t e n s i o n s , b o t h 
i n t e r n a l a n d e x t e r n a l , cause i t t o r e s p o n d b y 
ge t t ing hard a n d d i r e c t i o n a l — l i g a m e n t s a n d 
t e n d o n s b e g i n t o f o r m . Hardness a n d direc­
t i o n o f fiber are t h e n o r m a l fac tors c r e a t i n g 
s tructure i n c o n n e c t i v e t i ssue . 

I n t h e places w h e r e b o n e wil l f o r m , t h e 
soft m a t r i x b e c o m e s m o r e rigid, e s t a b l i s h i n g 
a d i rec t iona l pul l . T h i s i n t e r n a l t e n s i o n , 
t o g e t h e r w i t h e x t e r n a l pressures f r o m t h e 
c o n f i n i n g walls o f t h e uterus , s t i m u l a t e s cel ls 
local ly to increase p r o d u c t i o n o f f ibers . An 
e x a m p l e is prever tebra l car t i lage . As i t grows, 
its push i n t o t h e c o n n e c t i v e t issue b e d creates 
a stress l ine , o r g a n i z i n g a n d m a i n t a i n i n g t h e 

in tegr i ty o f t h e g r o w i n g ver tebra l c o l u m n . 
T h e resul t ing c o m p l e x i t y o f pul ls a l o n g a n d 
b e t w e e n t h e d e v e l o p i n g b o n e s results i n t h e 
d i f f e r e n t i a t e d l i g a m e n t s t h a t c o n n e c t t h e 
b o n e s (Fig. 2-4). 

In a d d i t i o n to a grid-l ike s u p p o r t f r o m 
b o n e , t e n d o n , a n d l i g a m e n t , t h e b o d y gets a 
" p a c k i n g m a t e r i a l " s u p p o r t f r o m c o n n e c t i v e 
t i ssue . Fat is a part of t h i s m a t e r i a l . It is 
a n o t h e r k i n d o f c o n n e c t i v e t i ssue . D e p e n d i n g 
o n its dens i ty , i t ac ts t o c u s h i o n , p r o t e c t , a n d 
p a d t h e b o d y o r t o p r o v i d e s u p p o r t a n d spac­
i n g w h e r e it's m o r e d e n s e . I n a d i p o s e (fat) 
t issue, cel ls e n l a r g e b y a c c u m u l a t i n g drople t s 
o f in t race l lu lar fat ; f ibers a n d m a t r i x are 
p u s h e d as ide b y t h e e n g o r g e d cel ls . T h i s t i ssue 
i s i m p o r t a n t i n t h e spat ia l a r r a n g e m e n t o f 
s t ructures . Fat i s o n e o f t h e b o d y ' s w a y s o f 
i m m o b i l i z i n g o r w e d g i n g a n area . 

Figure 2-4 
Tendon/ligament formation. 

A B 
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As the head fold grows, the endoderm layer (inner 

lining) grows within the ectoderm (outer lining). 

Mesenchyme (the primitive mesoderm or middle layer) fills 

the space between them. As the head fold begins, the back 

of the mouth begins to take shape out of the endoderm. As 

folding continues, more and more endoderm is brought 

into an internal lining, forming esophagus, stomach, and 

eventually the curvature of the stomach, the coiling of the 

small intestine, and so forth. 

Fully developed endodermal tissue is held in position 

inside the body by a thin, filmy layer of connective tissue. It 

is like a spider web that holds structures in place, like thin 

guy wires. Endoderm structures do influence the 

conformation (shape and relationship) of bony structure. 

The large intestine, for example, is almost literally glued to 

the back part of the abdominal cavity, where it forms a 

heavy fascial connection that includes a 

considerable amount of fat. This fat is an important part of 

the environment of the large intestine, particularly of that 

part which runs across the abdomen, connecting to the 

backbone in the area of the lowest attachments of the 

diaphragm. Thus the inner organs and their ʺpacking 

materialʺ affect overall body ease and mobility. Emptying 

the digestive tract, for example, can have a dramatic effect 

on posture. If the transverse colon is filled with fecal 

material, it is necessarily restricted in mobility. This 

compresses the back part of the diaphragm and related 

spinal junctions. For the most part, however, healthy 

endodermal tissue can and does adapt freely to other body 

structures. 

Cells start out with the potential to become anything. 

Gradually they become more specialized, developing into 

specific parts of the embryo as it grows. 
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Factors in the Growth of the Embryo 

This overv iew o f ear ly e m b r y o l o g i c a l d e v e l o p ­
m e n t h a s b e e n necessar i ly s k e t c h y a n d g e n ­
eral . However , i t provides a f r a m e w o r k for 
d iscuss ion o f e m b r y o l o g i c a l c o n c e p t s a s t h e y 
predispose a n d i n f l u e n c e t h e s h a p e a n d c h a r ­
acter is t ic m o v e m e n t o f t h e i n d i v i d u a l . 
Descr ipt ive e m b r y o l o g y tel ls o n l y par t o f t h e 
story. It is a h i s t o r y of g e n e r a l p a t t e r n s of 
g r o w t h . M i n o r v a r i a t i o n s i n t h i s d e v e l o p m e n ­
tal p a t t e r n a l low p r e d i c t i o n o f t h e indiv idual ' s 
future s t ructure a n d b e h a v i o r . 

T h e r e are shi f ts i n t h e i m p o r t a n c e o f o n e 
fac tor over a n o t h e r a s t h e e m b r y o grows. A t 
o n e p o i n t , t h e size l i m i t a t i o n s o f t h e w o m b 
m a y b e t h e m o s t i m p o r t a n t . A t a n o t h e r t i m e , 
i n t e r n a l g r o w t h a n d d i f f e r e n t i a t i o n m a y 
take p r e c e d e n c e . As descr ibed in S e c t i o n 1 , 
a c h a n g e in t h e d i r e c t i o n a l stress in t h e m e s ­
e n c h y m e m o d i f i e s t h e o r g a n i z a t i o n o f sur­
r o u n d i n g t issue. Every g r o w t h stage t h u s 
creates n e w d e m a n d s a n d c h a l l e n g e s i n t h e 
i n t e r n a l e n v i r o n m e n t o f t h e e m b r y o . I n g e n ­
eral , t h e r e s p o n s e is a greater degree of spe­
c ia l iza t ion o f f u n c t i o n . 

T h e e x t e r n a l e n v i r o n m e n t b e c o m e s 
increas ing ly i m p o r t a n t a s t h e e m b r y o gets 
larger. W i t h i n t h e w o m b , t h e r e m a y b e s o m e 
i n s u f f i c i e n c y o f t h e p l a c e n t a ( there are c h i l ­
dren w h o are b o r n w i t h m a l n u t r i t i o n ) . I f t h e 
m o t h e r ' s diet i s i n a d e q u a t e , t h e e m b r y o wil l 
b e a f fec ted . I f t h e m o t h e r takes m e d i c a t i o n o r 
drugs, th i s will h a v e a greater or lesser inf lu­
e n c e d e p e n d i n g o n t h e drug, t h e s tage o f ges­
t a t i o n , a n d dosage a n d / o r f r e q u e n c y . I f s h e i s 
c o n s t i p a t e d d u r i n g m u c h o f t h e p r e g n a n c y , 
th is exer ts pressure o n t h e u terus . 

As t h e e m b r y o deve lops , in t e r m s o f s truc­
tural o r g a n i z a t i o n , c o n n e c t i v e t issue i s t h e 
least specif ic o f t h e d e v e l o p i n g t issues . M e s o ­
d e r m r e m a i n s re lat ively a m o r p h o u s . 

E c t o d e r m a n d e n d o d e r m s tructures are f u n c ­
t i o n a l l y b o t h m o r e discre te a n d m o r e s table 
i n f o r m . Yet c o n n e c t i v e t issue b e c o m e s 
i n c r e a s i n g l y i m p o r t a n t , e s t a b l i s h i n g t h e 
a r r a n g e m e n t o f s t ruc tures a s t h e e m b r y o 
grows i n size. T h e r e h a v e b e e n f e w t issue 
s tudies o f la te p r e g n a n c y t h a t deta i l w h a t 
goes o n u n d e r n e a t h t h e sk in o f t h e d e v e l o p ­
i n g i n f a n t . I t i s r e a s o n a b l e t o s u p p o s e t h a t t h e 
great spurts i n g r o w t h t h a t t a k e p l a c e t o w a r d 
t h e e n d o f p r e g n a n c y are t h e result o f a n 
i n c r e a s e i n t h e v o l u m e o f c o n n e c t i v e t i ssue . 

T h e b o d y grows organica l ly , s o l v i n g p r o b ­
l e m s a n d m e e t i n g n e e d s a s t h e y arise, r a t h e r 
t h a n b e i n g set up a c c o r d i n g to a predeter ­
m i n e d p l a n . G e n e t i c p r e d e t e r m i n a t i o n sets 
t h e stage; v a r i a t i o n s are a k i n d of p r o b l e m 
so lv ing . N o t w o o f u s are t h e s a m e . N o t w o 
sides o f t h e b o d y are t h e s a m e . T h e s e var ia­
t i o n s re la te t o d i f f e r e n c e s i n e n v i r o n m e n t , 
b o t h i n t e r n a l a n d e x t e r n a l , o f t h e k i n d w e 
h a v e b e e n d e s c r i b i n g . A s b o d y s t ruc tures 
d e v e l o p , t h e y c h a n g e t h e i n t e r n a l e n v i r o n ­
m e n t o f t h e i m m e d i a t e area , c r e a t i n g c h a n g e s 
a t t h e a n a t o m i c a l level . T h e r e are m a n y s l ight 
d i f f e r e n c e s i n t h e rate o f d e v e l o p m e n t ins ide 
t h e e m b r y o . T h e o r c h e s t r a t i o n o f t h e s e vari ­
ables m a k e s u p t h e p h y s i c a l c o m p o n e n t s o f 
indiv idual i ty . T h i s i s t rue l o n g b e f o r e b i r t h , 
e v e n b e f o r e t h e e m b r y o i s r e c o g n i z a b l y 
h u m a n . 

O n e f a c t o r i n t h i s k i n d o f p r o b l e m s o l v i n g 
i s t h a t cel ls h a v e a m u c h wider ab i l i ty to 
r e s p o n d t o c h a n g i n g e n v i r o n m e n t t h a n i s 
g e n e r a l l y b e l i e v e d . M e s o d e r m is a p r i m e 
e x a m p l e . I t h a s types o f n o n s p e c i f i c cel ls t h a t 
a p p a r e n t l y give rise to d i f f e r e n t k i n d s o f spe­
c ia l ized cel ls as n e e d e d . T h e s e cel ls are p r e s e n t 
i n t h e e m b r y o , t h e c h i l d , a n d i n t h e m a t u r e 
adul t . W e h a v e t e r m e d t h i s t h e " e m b r y o n i c 
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p o t e n t i a l o f m e s o d e r m . " Ret icular cel ls a n d 
l y m p h o c y t e s are e x a m p l e s o f t h i s t y p e o f ce l l . 
Re t i cu lar cel ls i n c o n n e c t i v e t issue very p r o b a ­
b l y ac t as source cel ls , g i v i n g rise to spec ia l ­
ized cel ls o n d e m a n d . L y m p h o c y t e s i n b l o o d 
a n d l y m p h o i d t issue a c c u m u l a t e n e a r a n area 
o f i n f e c t i o n , w h e r e i t s e e m s t h a t t h e y are ab le 
t o a s s u m e m u l t i p l e f u n c t i o n s a s n e e d e d i n t h e 
h e a l i n g process , e v e n m e t a m o r p h o s i n g i n t o 
p h a g o c y t i c ( res t ruc tur ing cells) or b e c o m i n g a 
source o f a d d i t i o n a l c o n n e c t i v e t issue ce l ls . 

S u c h m o r p h o l o g i c a l ( s h a p e a n d s t ructure) 
r e s p o n s e s t o e n v i r o n m e n t are t h e e x t r e m e . 
Yet all cel ls c h a n g e t h e i r ra te o f g r o w t h in 
r e s p o n s e t o e n v i r o n m e n t a l s t i m u l u s . E v e n 
in t h e adul t , i f a k i d n e y is r e m o v e d , w i t h i n 
a s h o r t t i m e t h e r e m a i n i n g k i d n e y d o u b l e s i n 
size t o c o m p e n s a t e . Cel ls for t h i s r e g e n e r a t i o n 
c o m e f r o m w i t h i n t h e b o d y A s t h e k i d n e y 
grows , i t c o n t i n u e s to f u n c t i o n as a k i d n e y . Its 
ce l lu lar processes are ful ly l o a d e d — e v e n over ­
l o a d e d — y e t i t c a n m a k e t h i s c o m p e n s a t i o n . 

T h e c o o r d i n a t i o n o f t i m i n g i s a m a j o r 
f a c t o r i n e m b r y o n i c d e v e l o p m e n t , m e s h i n g 
i n t e r n a l a n d e x t e r n a l e n v i r o n m e n t a l 
d e m a n d s . For e x a m p l e , as a few cel ls b u d 
o f f t h e e n d o d e r m t u b e t o b e g i n t o f o r m t h e 
liver, t h i s c h a n g e s t h e e n v i r o n m e n t o f t h e 

area as a w h o l e . I f t h i s h a p p e n s at o n e t i m e 
s c h e d u l e , i t c reates o n e k i n d of s t ructure . I f 
i t h a p p e n s later, i t c reates a s l ight ly di f ferent 
s t ruc ture . E v e n a m a t t e r of h o u r s is signifi­
c a n t . T h i s i s t h e r e a s o n t h a t drug ef fects c a n 
b e s o d e v a s t a t i n g a t o n e e m b r y o n i c stage a n d 
less so at a n o t h e r . T h a l i d o m i d e is a r e c e n t 
i l lus t ra t ion . I f i t was t a k e n early, w h e n a r m s 
a n d legs were just b e g i n n i n g t o d e v e l o p , t h e r e 
w o u l d be no a r m s or legs a t al l . I f t a k e n later, 
o n l y f ingers o r f o r e a r m s m i g h t b e a f fec ted . 

T h e e m b r y o d e v e l o p s i n all its parts b o t h 
on a g e n e r a l t i m e t a b l e ( t h e g e n e t i c c o n t r i b u ­
t i o n ) a n d o n its o w n indiv idua l t i m e t a b l e . 
T h i s c a n be a l i t t le l agg ing or a l i t t le a h e a d of 
t h e average p a t t e r n . D e v e l o p m e n t takes place 
i n spurts . B y t h e e n d o f t h e s e c o n d o r th i rd 
m o n t h o f p r e g n a n c y , all t h e e l e m e n t s are i n 
p l a c e . F r o m t h e n o n , g r o w t h i s a m a t t e r o f 
b e c o m i n g bigger, m o r e c o i l e d , o r m o r e c o m ­
p l e x . After t h e t h i r d m o n t h o f p r e g n a n c y , 
t h e e m b r y o h a s deal t w i t h t h e p r o b l e m o f 
b e c o m i n g w h a t i t i s — a n ident i f iab le creature 
o f h u m a n t y p e . F r o m t h e n o n , i t i s dea l ing 
w i t h a d i f fe rent p r o b l e m , n a m e l y t h e d e v e l o p ­
m e n t i n t o a bigger, m o r e d i f fe rent ia ted sys­
t e m . Increas ingly , e x t e r n a l e n v i r o n m e n t 
b e c o m e s a m a j o r factor . 

Also a t t h i s p o i n t , ind iv idua l v a r i a t i o n s 
b e c o m e i n c r e a s i n g l y a p p a r e n t . T h e e m b r y o 
s h o w s i n d i v i d u a l b o d y s h a p e a n d c o n f o r m a ­
t i o n . T h e w a y t h e b a b y lies i n t h e uterus 
d e t e r m i n e s t h e u l t i m a t e p a t t e r n o f t h e sp ine 
(Fig. 3-1). W h e t h e r t h e h e a d is to t h e r ight or 
t o t h e left o r b e t w e e n t h e t w o legs, h o w t h e 
a r m s are cur led a r o u n d — a l l t h e s e are i m p o r ­
t a n t fac tors in t h e f ina l s h a p e . As i t grows, t h e 
e m b r y o ( a n d t h e i n f a n t a n d adult ) e x p a n d s i n 
size b u t re ta ins t h e ear ly p a t t e r n o f r o t a t i o n . 

I n t e r n a l e n v i r o n m e n t i s p r i m a r y a t t h e 
ce l lu lar level , m o r e i n f l u e n t i a l w h e n t h e 
e m b r y o is v e r y y o u n g . As t h e fetus b e c o m e s a 
c h i l d a n d t h e n a n adul t , e x t e r n a l e n v i r o n ­
m e n t takes o n a n i n c r e a s i n g l y s igni f i cant role . 

Figure 3-1 
The way the baby lies within the uterus 
determines the ultimate pattern of the spine. 
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Development of Mesodermal Tissues 

We n e e d to digress for a m o m e n t to discuss 
t h e d e v e l o p m e n t o f t h o s e m e s o d e r m a l t issues 
t h a t will b e c o m e t h e b o n e s , l i g a m e n t s , t e n ­
d o n s , m u s c l e , a n d m y o f a s c i a l e l e m e n t s o f 
c o n n e c t i v e t issue. T h e s e are t h e s t ructura l 
c o m p o n e n t s o f m e s o d e r m ; t h e y share a c h a r ­
acter is t ic p a t t e r n o f g r o w t h . 

I t i s usual ly a s s u m e d t h a t c o n n e c t i v e t issue 
(fascia) c o n d e n s e s a r o u n d a m u s c l e b e c a u s e 
ex i s t ing m u s c l e t issue n e e d s a wrapper . It is 
our be l ie f t h a t t h e d i r e c t i o n o f t h e c o n n e c t i v e 
t issue ( t e n d o n or l i g a m e n t ) i s e s t a b l i s h e d first. 
Po tent ia l m u s c l e t issue c a u g h t w i t h i n t h i s 
d i r e c t i o n a l pul l d i f ferent ia tes i n t o m a t u r e 
m u s c l e o r i e n t e d a l o n g t h e l i n e o f pul l . M u s c l e 
i tself i s spongy, able to e x p a n d a n d c o n t r a c t 
a n d so exer t pressure a n d f r i c t i o n on its sur­
r o u n d i n g fascial b e d . M u s c l e t issue i s s imi lar 
i n c o n s i s t e n c y t o taffy. C o n n e c t i v e t issue 
gives i t shape , d i r e c t i o n , a n d o r g a n i z a t i o n , 
m u c h a s t h e c a n d y w r a p p e r s h a p e s t h e taffy. 
Because i t i s c o n t i n u o u s t h r o u g h o u t t h e b o d y , 
c o n n e c t i v e t issue genera l izes loca l m u s c l e 
a c t i o n . For e x a m p l e , a s t h e b i c e p s m o v e , t h e 
w h o l e a r m m o v e s , i n c l u d i n g t h e s h o u l d e r 
a n d n e c k . 

T h i s i n t e r a c t i o n deve lops early, in t h e first 
o r s e c o n d m o n t h o f p r e g n a n c y . M u s c l e t i ssue 
i s c a u g h t i n t h e m i d d l e o f t h e c o n n e c t i v e 
t issue d i r e c t i o n a l l y w h i l e i t is still p r i m i t i v e . 
T h e c l u m p o f p r i m i t i v e m u s c l e cel ls e l o n g a t e s 
t h r o u g h d i r e c t i o n a l pressure . At t h i s s tage t h e 
group o f p r i m i t i v e m u s c l e cel ls c h a n g e s i n t o 
d i f ferent ia ted m u s c l e cel ls . F u r t h e r g r o w t h 
increases m u s c l e size by cel l r e p r o d u c t i o n . 
Th is d e v e l o p m e n t m a y b e s t i m u l a t e d b y t h e 
phys ica l t e n s i o n p r e s e n t i n t h e c o n n e c t i v e 
t issue, o r i t m a y b e s t i m u l a t e d b y t h e associ ­
a ted e n e r g y field (Fig. 4-1). 

I n t e r m s o f h i s t o l o g y ( t h e m i c r o s c o p i c 

s tudy o f t i ssues) , t h e fasc ia l w r a p p i n g o f 
m a t u r e m u s c l e is n o t a t rue w r a p p i n g . I t is 
b e t t e r d e s c r i b e d as an area o f greater c o n ­
c e n t r a t i o n o f c o n n e c t i v e t i ssue . T h e r e i s n o 
b e g i n n i n g o r e n d t o t h e s e s t ructures . Liga­
m e n t s a n d t e n d o n s d o n o t real ly a t t a c h t o 
b o n e — t h e y are c o n t i n u o u s w i t h t h e per ios ­
t e u m ( a f ibrous c o v e r i n g o f t h e b o n e ) , w h i c h 
i n t u r n i s c o n t i n u o u s w i t h t h e n e x t t e n d o n 
or l i g a m e n t . (Fig. 4-2). 

A n a t o m i s t s t e n d t o descr ibe t h e b o d y i n 
t e r m s of its d issec t ib le parts . A l iv ing b o d y is 
a c o n t i n u o u s w h o l e . T h i s i s e spec ia l ly t r u e of 
its c o n n e c t i v e t issue c o m p o n e n t s . T h e error 
arises w h e n we t h i n k of fasc ia as a t u b u l a r 

Figure 4-1 
This schematic shows an idealized sequence of 
normal development of tendon/ligament from 
early gestation to just before the baby is born. 
The process continues throughout life. 

c D 

B 
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c o v e r i n g a r o u n d m u s c l e t i ssue . I t i s m o r e 
a c c u r a t e t o say t h a t t e n d o n goes t h r o u g h 
m u s c l e t h a n t h a t t h e m u s c l e lies w i t h i n t h e 
t e n d o n . 

Keep i n m i n d t h a t i n t h e e m b r y o l o g i c a l 
s tage o f d e v e l o p m e n t , all o f t h e s e s t ruc tures 
are p o t e n t i a l . W h a t starts a s p o t e n t i a l t e n d o n 
o r l i g a m e n t h a s p o t e n t i a l m u s c l e d e v e l o p i n g 
w i t h i n it . T h e c o n n e c t i v e t issue a r o u n d t h e 
p o t e n t i a l m u s c l e loses its t e n d o n o u s c h a r a c t e r 
a n d b e c o m e s fasc ia ( b e d d i n g ) . T h e e n d s o f t h e 
o r i g i n a l b a n d o f f i b e r s r e m a i n a s t h e t e n d o ­
n o u s a t t a c h m e n t s . W h e r e t h e c o n n e c t i v e t is­
sue b a n d s e x t e n d across a b r o a d area o f t h e 
b o d y , s u c h a s t h e b a c k , t h e y are ca l led a p o ­
n e u r o s e s . T h i s is a wider , f lat ter e q u i v a l e n t of 
t e n d o n a s i t c o n n e c t s t o t h e b r o a d e r m u s c l e s . 

We h a v e i s o l a t e d a par t i cu lar part o f m e s o ­
d e r m a l d i f f e r e n t i a t i o n — t h a t o f t e n d o n s a n d 
l i g a m e n t s a n d assoc ia ted m u s c l e w i t h i n t h e 
c o n n e c t i v e t issue b e d a s a w h o l e . W h a t d o w e 
m e a n b y d i f f e r e n t i a t i o n ? W h a t real ly h a p p e n s 
w h e n c o n n e c t i v e t i ssue s t ruc tures ge t o r g a n ­
ized? As car t i lage ( w h i c h wil l be r e p l a c e d by 

b o n e ) p u s h e s o u t i n t o t h e c o n n e c t i v e t issue 
b e d , d i r e c t i o n a l stress l ines are e s t a b l i s h e d . 
T h e s e h a v e o n e c h a r a c t e r a l o n g t h e b o n e a n d 
a n o t h e r b e t w e e n t h e b o n e s . T h e c o n n e c t i v e 
t issue c o m p o n e n t w i t h i n t h e s e stress l ines i s 
s t i m u l a t e d t o increase f iber p r o d u c t i o n , a n d 
t h e s e f ibers are a r r a n g e d a l o n g stress l ines . 
T h i s re in forces t h e d i r e c t i o n a l pul l w i t h i n t h e 
c o n n e c t i v e t issue b e d , s t i m u l a t i n g m o r e f iber 
p r o d u c t i o n . 

T r a d i t i o n a l a n a t o m y descr ibes t h e average 
soft t i ssue s t ructures o f t h e body . W e h a v e 
f o u n d a var ie ty of a typica l c o n n e c t i v e t issue 
b a n d s a n d c o m p r e s s i o n s t h a t are i l lustrated i n 
n o a n a t o m y t e x t . W e h a v e i n t e r p r e t e d t h e s e 
as an indiv idua l r e s p o n s e to i d i o s y n c r a t i c 
p a t t e r n s . T h e s e p a t t e r n s c a n i n c l u d e h a b i t u a l 
gestures o r p o s t u r e , c o m p e n s a t i o n t o in jur ies , 
i n d i v i d u a l rates o f g r o w t h , a n d e n v i r o n m e n ­
tal stresses of all k i n d s . T h i s k i n d of individual 
r e s p o n s e is a p p a r e n t as early as t h e th i rd 
m o n t h o f i n t r a u t e r i n e l i fe . 

A r o u n d t h e s i x t h m o n t h o f p r e g n a n c y , size 
l i m i t a t i o n s in t h e uterus b e c o m e a factor . T h e 
m o r e s t r i n g e n t th is l i m i t a t i o n , t h e greater t h e 
l i k e l i h o o d o f a d a p t a t i o n . I n m a n y i n f a n t s , for 
e x a m p l e , t h e c o n n e c t i v e t issue o n t h e outs ide 

Figure 4-3 
The folding of the full-
term baby in the uterus 
creates normal fascial 
tensions, resulting in 
localized thickenings 
of connective tissue. 

o f t h e leg b e c o m e s t h i c k e n e d . T h e legs are 
h e l d f o l d e d w i t h i n t h e uterus s o t h a t t e n s i o n 
i s c r e a t e d b e t w e e n t h e k n e e c a p a n d t h e h i p . 
W h e r e t h e r e i s t h i s k i n d o f pressure, t h e s t im­
u l a t i o n causes a h e a v i e r c o n c e n t r a t i o n of 
f ibers, f o r m i n g a t h i c k e n e d s h e e t of fascia . 
T h i s i s n o t a r e s p o n s e to i n t e r n a l n e e d , b u t 
a r e s p o n s e to o u t s i d e pressure (Fig. 4-3). 

P e r i o s t e u m ^ 

Tendon' 

Fascia>-

Brachialis-

T e n d o n * 

Intramuscular 
- c o n n e c t i v e 

t issue f ibers 

Figure 4-2 
Upper arm (brachialis muscle), showing the 
connective tissue continuity. Periosteum -> tendon 
-> myofascia -> tendon -> periosteum. 
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Embryonic Limitations and Early Structural Organization 

As t h e fetus grows, e n v i r o n m e n t a l pressures 
b e g i n t o d o m i n a t e . A t s ix m o n t h s , t h e fe tus 
i s real ly b e i n g pressed b y t h e l i m i t a t i o n s o f 
space . T h i s i s par t i cu lar ly t rue i f t h e m o t h e r ' s 
pos ture o r s t ructure suppor ts t h e p r e g n a n c y 
w i t h diff iculty. T h e c h i l d m o v e s a r o u n d q u i t e 
a b i t , so t h a t i t does h a v e s o m e o n g o i n g 
c h o i c e . Especia l ly t o w a r d t h e e i g h t h m o n t h 
o f p r e g n a n c y , h o w e v e r , th i s m o v e m e n t t e n d s 
t o b e restr ic ted t o t h e l i m b s b e c a u s e t h e r e i s 
so l i t t le space . 

T h e chi ld ' s p o s i t i o n i n t h e uterus i s t h u s 
i m p o r t a n t i n its s t ructura l d e v e l o p m e n t a n d 
a l i g n m e n t . W h e t h e r t h e h e a d i s t o t h e r ight 
o r t o t h e left o f t h e k n e e s , w h e r e t h e a r m s 
are i n r e l a t i o n s h i p t o t h e s p i n e — t h e s e fac tors 
es tabl ish t h e indiv idual p a t t e r n o f t h e ver te ­
bral c o l u m n . W e a s s u m e t h a t t h e p o s i t i o n o f 
t h e h e a d o n t h e n e c k i s d e t e r m i n e d b y t h e s e 
spinal r o t a t i o n s (Fig. 5-1). It was Ida Rolf 's 
a s s u m p t i o n t h a t t h i s r e l a t i o n s h i p i s e s t a b ­
l i shed as early as t h e first w e e k of p r e g n a n c y . 
S u c h p r i m a r y r o t a t i o n s are a u g m e n t e d a n d 
c o m p e n s a t e d b y i n t r a u t e r i n e l i m i t a t i o n s 
dur ing late p r e g n a n c y . 

O t h e r p laces i n t h e b o d y m a y s h o w id io ­
syncra t i c c h a n g e s i n s t ructure , c h a n g e s a w a y 
f r o m s i m p l e e f f ic iency. W h a t , t h e n , i s s i m p l e 
e f f i c iency? I t m a y b e visual ized i n t e r m s o f 
t h e c o n c e p t o f a n e m b r y o n i c , u n d i f f e r e n t i ­
a ted c o n n e c t i v e t issue b e d i n w h i c h t h e r e are 
d i r e c t i o n a l pul ls . A s t h e b o n e s g r o w i n t o t h i s 
b e d , t h e i r p r o t u b e r a n c e s ac t a s h o o k s , p r o ­
v id ing foca l p o i n t s of soft t issue t e n s i o n (Fig. 
5-2). For i n s t a n c e , t h e a n t e r i o r super ior s p i n e 
o f t h e i l i u m ( t h e t o p f r o n t c o r n e r o f t h e h i p 
b o n e ) " s n a g s " t h e b r o a d fascial s h e e t t h a t 
c o m e s u p t h e leg f r o m t h e k n e e . T h i s creates 
c o n v e r g i n g folds a t t h a t p o i n t . T h e s h e e t o f 
fascia also t h i c k e n s o n t h e side o f t h e t h i g h , 

w h e r e i t i s ca l led t h e i l io- t ib ia l t rac t . T h e a n t e ­
r ior super ior s p i n e ac ts l ike a h o o k s u s p e n d i n g 
a p i e c e o f fabr ic . T h e m u s c l e s o f t h e t h i g h lie 
w i t h i n t h e fo lds . 

A n o t h e r pul l i s d o w n t o t h e p u b i c b o n e 
f r o m t h e r ib r e g i o n . T h e m u s c l e m o s t d i rec t ly 
i n f l u e n c e d i s t h e rec tus a b d o m i n i s , t h e "s i t -
u p " m u s c l e o n t h e f r o n t o f t h e a b d o m e n . Its 
ease a n d l e n g t h s e e m t o re la te t o t h e degree 
o f curl a s t h e c h i l d l ies i n t h e u terus . 

N o w h e r e are t h e s e pul ls i n i s o l a t i o n . T h e r e 
are a lways c r o s s - t e n s i o n s a m o n g t h e m . W e 
h a v e d e s c r i b e d a l i n e o f f o r c e d o w n t o t h e 
p u b i c b o n e a n d o n e u p t o t h e a n t e r i o r supe­
rior s p i n e . In a d d i t i o n , t h e r e is a t o r s i o n 
b e t w e e n t h e s e t w o b o n y p r o t u b e r a n c e s . 

T h e soft t i ssue o r g a n i z e s as a s h e e t across 
t h i s area, w h i c h i s t h e g r o i n . W i t h i n t h e s h e e t 
t h e r e are speci f ic areas o f c o n c e n t r a t i o n o f 
c o n n e c t i v e t issue f ibers . T h e m o s t a p p a r e n t i s 
t h e i n g u i n a l l i g a m e n t , a rope- l ike b a n d f r o m 
t h e a n t e r i o r super ior s p i n e t o t h e p u b i c b o n e . 
W h e n t h i s i s t o o h e a v y a n d s h o r t , i t restr ic ts 

Figure 5-1 
The rotations in the fetus continue into the 
structure of the adult. 
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Figure 5-2 
Arrows pointing in one direction indicate the 
major tensions that are unidirectional. Note the 
tensions on the inguinal ligament are bidirectional 
between the ASIS (anterior superior iliac spine) 
and the pubic bone (not labeled). 

m o v e m e n t ; w h e n i t i s i n s u f f i c i e n t l y es tab­
l i shed , t h e g r o i n sags. 

T h e l u m b o - d o r s a l fascia , w h i c h lies in a 
h e a v y ver t ica l b a n d on t h e b a c k , i s a soft tis­
sue s t ruc ture t h a t i s e s t a b l i s h e d by t h e h o o k ­
i n g e f fec t a t t h e sp ina l f lexures , t h o s e places 
w h e r e t h e degree o f b e n d i n g i n t h e sp ine i s 
greater. T h e fetal s p i n e does n o t descr ibe a 
s m o o t h c o n t i n u o u s " C " curve ; i t i s a seg­
m e n t e d c u r v e . T h e s e s e g m e n t a l j u n c t i o n s 
are e s t a b l i s h e d b e f o r e t h e b o n e s start t o f o r m . 
T h e s e j u n c t i o n s p r o b a b l y d e t e r m i n e reg ional 
v a r i a t i o n s i n t h e s h a p e o f t h e ver tebrae . T h e 
fetal c u r v e i tsel f is n o t a r e s p o n s e to restric­
t i o n f r o m t h e w o m b ; t h e r e s e e m s t o b e gen­
e t i c d e t e r m i n a t i o n for t h a t curve t h a t i s later 
r e i n f o r c e d a n d redirec ted b y t h e m u s c u l a r 
pressure o f t h e u t e r i n e walls as t h e c h i l d 
grows . 

By t h e t i m e t h e fe tus i s full t e r m a n d ready 
to be b o r n , i t i s a b a l a n c e d n e t w o r k of soft 
t issue pulls re f lec t ing t h e i n t e r a c t i o n b e t w e e n 
its g e n e t i c b l u e p r i n t a n d i n t r a u t e r i n e stresses. 
W h e n t h e c h i l d i s b o r n , i t h a s t o start work­
i n g — l i t e r a l l y — t o c o u n t e r a c t s o m e o f t h e h a b ­
its t h a t are a l ready es tab l i shed in its body. Its 
sp ina l c u r v e a n d a k i n d o f c r o u c h e d p o s i t i o n 
o f legs a n d a r m s m u s t b e o p e n e d a n d l e n g t h ­
e n e d (Fig. 5-3). 

Inguinal 
ligament 

.Sartorius 
m. 
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A t b i r th , t h e h e a d n o d s forward a n d t h e 
h i p t u r n s under . A h u m a n b e i n g i n t h e w o m b 
is b o r n in a n a t u r a l s t o o p . He s t r a i g h t e n s for 
m a n y reasons : for c o m f o r t , t o m i m i c , for effi­
c i e n c y o f m o v e m e n t , t o e x p l o r e . A s t h e s e n e w 
phys ica l h a b i t s are es tab l i shed , t h e y i n d u c e 
a d d i t i o n a l cross-stresses w i t h i n t h e c o n n e c ­
t ive t issue n e t w o r k . Previous ly e s t a b l i s h e d 
stresses diss ipate f r o m lack o f use , t h e y m a y 
be m o d i f i e d , or t h e y m a y r e m a i n as a s u b ­
structure w i t h i n t h e b o d y . 

T h e k n e e - u p p o s i t i o n i n t h e fe tus m a k e s 
a n a l m o s t direct l ine o f res t r i c t ion across t h e 
pelvis b e t w e e n t h e l ower b a c k a n d t h e ins ide 
o f t h e t h i g h . T h i s stress l i n e i s c o n t i n u o u s 
w i t h t h e fascial t h i c k e n i n g o n t h e smal l o f t h e 
b a c k . T h e c o m b i n a t i o n is a c o m p r e s s e d , l ean­
i n g " S " curve b e t w e e n t h e lower b a c k a n d t h e 

leg. T h i s s t ruc ture i s f u n c t i o n a l in t h e 
w o m b a n d a s t h e c h i l d crawls . B u t a s t h e 
b o d y b e g i n s to s t a n d , t h e s h o r t n e s s i s fel t a s 
a r e s t r i c t i o n t h a t i n h i b i t s secure u p r i g h t b a l ­
a n c e . Gradual ly , a s d e m a n d for s table m o v e ­
m e n t increases , t h i s t i ssue m u s t l e n g t h e n . Or, 
a s i s m o r e usual , t h e g r o w i n g c h i l d f i n d s c o m ­
p e n s a t i o n s a r o u n d t h e s h o r t n e s s t o serve its 
n e e d s . T h e l u m b a r s p i n e ( lower b a c k ) m a y 
c o m e t o o far f o r w a r d , o r t h e legs m a y b e 
p u l l e d u p a n d i n t o t h e b o d y . 

T h e r e are n u m e r o u s e x a m p l e s o f s u c h 
res t r i c t ions i n fascial s h e e t s a n d c o n n e c t i o n s 
a s t h e c h i l d d e v e l o p s i n t h e w o m b . T h i s m a y 
b e t h e o r i g i n o f so -ca l led s p o n t a n e o u s c u r v a ­
tures . C h i l d r e n w h o h a v e s h o w n n o pr ior 
s t ructura l p r o b l e m s c a n s u d d e n l y d e v e l o p a 
c u r v a t u r e (scol iosis) jus t b e f o r e puber ty . T h i s 
is n o t a rare o c c u r r e n c e . I t is p o s s i b l e t h a t t h e 
p a t t e r n o f t h e c u r v e m a y h a v e b e e n e s t a b ­
l i s h e d i n t h e sof t t i ssue r e l a t i o n s h i p s o f t h e 
s p i n e ear ly o n . T h e d e m a n d s f r o m g r o w i n g 
b o d y w e i g h t a n d i n c r e a s i n g c o n t r o l o f m o v e ­
m e n t t h e n b r i n g o u t t h e i n h e r e n t w e a k n e s s . 

A B C D 

Figure 5-3 
The myofascial structures elongate and change 
relationship as the baby moves from fetal curve 
(A), to creeping (B), to crawling (C), and on to the 
first steps (D). 
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The Effect of the Birth Process 

T h e t e r m " b i r t h t r a u m a " h a s c o n s i d e r a b l e 
e m o t i o n a l i m p a c t . F r o m a p h y s i o l o g i c a l p o i n t 
o f view, t h e ac tua l passage n e e d n o t b e s truc­
tural ly d a m a g i n g . T h e r e m i g h t b e s o m e diffi­
cu l ty b e c a u s e o f t h e size o f t h e h e a d a n d 
shoulders , ye t th i s s h o u l d be t rans i tory . A 
p r o l o n g e d per iod of l abor m a y be a source o f 
t e n s i o n , b u t e v e n t w e n t y - f o u r o r for ty - e ig h t 
h o u r s s h o u l d n o t u n d e r o r d i n a r y c o n d i t i o n s 
m a k e t h a t m u c h d i f f e rence t o s t ructure . 

B i r th i s a n e x t r a o r d i n a r y c o n d i t i o n . T h e 
i n f a n t is e x p e r i e n c i n g a to ta l c h a n g e in e n v i ­
r o n m e n t . I t h a s n o e s t a b l i s h e d ways o f deal ­
i n g w i t h all t h i s n e w n e s s . A t b i r t h , t h e b a b y 
is a w i d e - o p e n s y s t e m . N e w s t imul i , b e c a u s e 
t h e y are new, are m a g n i f i e d in t h e i r i m p o r t 
b o t h phys ica l ly a n d e m o t i o n a l l y . I t i s a t r u i s m 
i n p s y c h o l o g y t h a t w h a t w e learn u n d e r p a n i c 
c o n d i t i o n s i s w i t h us for l i fe . T r a u m a t i c sen­
sory at tack , s u c h a s b e i n g h e l d ups ide d o w n 
u n d e r b r i g h t l ights , c a n i n d u c e s t ructura l c o n ­
t rac t ions o r s e n s o r y s h u t d o w n t h a t m a y n e v e r 
go away. T h i s is a cul tura l r a t h e r t h a n a p h y s i ­
o logica l par t o f t h e b i r t h process . 

B i r th i s t h e b e g i n n i n g o f n e w e n v i r o n m e n ­
tal i n f l u e n c e s o n s t ructure , o n e s ar is ing o u t o f 
c o g n i t i v e i m p a c t . T h e r e are bas i ca l ly t w o dif­
ferent k inds o f m a l f u n c t i o n i n t h e b o d y — 
t h o s e caused b y t r a u m a t i c ( e x t e r n a l ) stress 
a n d t h o s e t h a t result f r o m d e v e l o p m e n t a l 
( in ternal ) stress. W e t e n d t o a c c e p t t h e la t ter 
b e c a u s e " t h a t ' s just t h e w a y t h e w o r l d i s " o r 
" t h a t ' s just t h e w a y m y b o d y i s . " W e h a v e n o 
c o m p a r i s o n s . W e c a n n e v e r k n o w h o w w e 
w o u l d feel w i t h o u t t h a t stress. 

B r e a t h i n g i s o n e o f t h e m a j o r n e w t h i n g s 
t h a t h a p p e n s w i t h b i r t h . I t w o u l d b e in ter ­
es t ing to c o m p a r e a L e B o y e r f i lm of t h e first 
m i n u t e s o f i n f a n t del ivery w i t h a f i lm of m o r e 
t radi t iona l b i r ths . T h e F r e n c h o b s t e t r i c i a n 

i n s t i t u t e d del iver ies o f t h e b a b y u n d e r water . 
First e f for ts t o c l e a n o f f t h e b a b y were d o n e 
i n t h e w a t e r a n d n o s u c t i o n i n g o f a i r w a y was 
d e e m e d necessary . M o r e t r a d i t i o n a l b i r t h i n g 
n o w i n c l u d e s v i g o r o u s t o w e l i n g a n d d r y i n g 
t h e b a b y a s wel l a s s u c t i o n i n g t o c lear t h e 
a irway. B i r t h i n g t e c h n i q u e s o f t h e f i r s t h a l f 
o f t h i s c e n t u r y i n c l u d e d h o l d i n g t h e b a b y 
i n v e r t e d b y t h e feet u n t i l t h e f i r s t c ry was 
h e a r d t o b e sure t h e a i r w a y was clear . 

W h a t h a p p e n s t o t h e d i a p h r a g m a n d t h e 
ribs w i t h b r e a t h i n g i n t h e d i f f e r e n t k i n d s o f 
b i r t h i n g ? I n t r a u t e r i n e b r e a t h i n g m o v e m e n t s 
h a v e t o b e s h a l l o w b e c a u s e t h e a b d o m e n a n d 
u p p e r ribs are s h a r p l y c o m p r e s s e d i n t h e fetal 
p o s i t i o n . O n l y t h e l o w e r ribs ( a n d p o s s i b l y 
t h e d i a p h r a g m ) c a n b e i n v o l v e d . T h e f i r s t 
b r e a t h af ter b i r t h starts t h e p r o c e s s o f p u s h i n g 
t h e f luid o u t o f t h e l u n g s . B r e a t h i n g h a s a c t u ­
al ly s tar ted b e f o r e b i r t h , a n d s o m e a m n i o t i c 
f luid n e e d s t o b e e x p e l l e d . T h a t was t h e ra t io ­
n a l e for t h e s h o c k . T h e s p a n k i n g a n d h o l d i n g 
t h e n e w b o r n ups ide d o w n w e r e used t o 
e n s u r e t h a t t h e l u n g s were c l e a r e d . 

A s adul ts , w e t e n d t o b e e i t h e r c h e s t 
b r e a t h e r s o r a b d o m i n a l b r e a t h e r s . D o e s t h e 
f i r s t b r e a t h o f t h e n e o n a t e i n i t i a t e t h e pat ­
t e r n ? I n a b d o m i n a l b r e a t h i n g , t h e d i a p h r a g m 
m o v e s u p a n d d o w n a n d t h e i n c r e a s e d v o l ­
u m e o f air i s a c c o m m o d a t e d i n t h e a b d o m e n . 
I n c h e s t b r e a t h i n g , t h e d i a p h r a g m also m o v e s 
u p a n d d o w n , b u t n o t a s m u c h . A b d o m i n a l 
b r e a t h i n g q u i e t s t h e b o d y a n d draws t h e 
f o c u s o f e n e r g y lo we r in t h e b o d y , a p a t t e r n 
wel l sui ted t o m e d i t a t i o n . C h e s t b r e a t h i n g 
draws t h e focus o f e n e r g y u p w a r d i n t o a m o r e 
ac t ive p a t t e r n . ( In o u r view, t h e des i rab le rest­
i n g s tate i s a b a l a n c e b e t w e e n t h e t w o — s e e 
Fig. 6-1.) 

As t h e s u p p o r t o f u t e r i n e c o n s t r i c t i o n i s 
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lost a t b i r t h , t h e r e are n e w pressures f r o m 
b l a n k e t s , s h e e t s , d iapers . Diapers are t h e m o s t 
i n s i s t e n t pressure , b u t e v e n s h e e t s a n d b l a n ­
kets p r o b a b l y c r e a t e m o r e pressure t h a n w e 
suspec t . I t was o n c e c o m m o n t o p i n d o w n 
i n f a n t s h e e t s . Lately, i n s t e a d o f p u t t i n g t h e 
c h i l d u n d e r a b l a n k e t , he or s h e i s put i n t o 
o n e o r m o r e s leepers a n d h a s a l i t t le m o r e 
f r e e d o m o f m o v e m e n t . 

T h e c h i l d was e x p o s e d t o l ight a n d s o u n d 
i n t h e w o m b , b u t t h e s e were m u f f l e d . A t 
b i r t h , s e n s o r y i n p u t i s i n c r e a s e d in i n t e n s i t y . 
P r o b a b l y i t b e c o m e s a t r a u m a t i c f a c t o r o n l y 
if i t is s u d d e n a n d / o r h i g h l y in t rus ive . A fetus 
i s s u b j e c t e d t o m o r e s o u n d t h a n w e suspec t . 
W h e n t h e u t e r i n e wal l i s fu l ly e x t e n d e d , i t i s 

v e r y t h i n . B o t h l ight a n d s o u n d c a n a n d d o 
c o m e t h r o u g h . T h e r e m a y e v e n b e a n intra­
u t e r i n e n e e d for t h e i n f a n t t o w i t h d r a w b y 
c o n t r a c t i n g . 

T o u c h i s t h e earl iest sense response , es tab­
l i shed a t a b o u t o n e m o n t h o f g e s t a t i o n . Tac­
t i le s t i m u l a t i o n c h a n g e s radical ly a t b i r t h . In 
t h e uterus , t h e r e i s f luid c o v e r i n g t h e c h i l d in 
a d d i t i o n t o t h e u t e r i n e m u s c u l a t u r e . A t b i r th , 
t h i s a m n i o t i c f luid i s no l o n g e r t h e r e . At b i r th 
t h e r e are s u d d e n i n t r u s i o n s o f fore ign tex tures 
s u c h as shee ts , r ubbe r -g lo v e d f ingers , s u c t i o n ­
i n g devices , a n d recta l t h e r m o m e t e r s . T h e 
w h o l e skin i s a n o r g a n o f t o u c h . T h e laying 
o n o f g e n t l e h a n d s a t b i r t h i s s o m e t h i n g w e 
all k n o w to be i m p o r t a n t . I t i s g o o d to see i t 
so b e a u t i f u l l y r e p r e s e n t e d in LeBoyer ' s* f i lm 
o f b i r t h i n g . W i t h t h e w o r k o f t h e s e c o n d gen­
e r a t i o n o f progress ive ideas i n b i r t h i n g / gen­
t le ways o f s t i m u l a t i n g sensory a w a k e n i n g 
h a v e b e e n f o u n d — f o r e x a m p l e , b l o w i n g air 
o n t h e c h e s t o r us ing t h e m o t h e r ' s v o i c e i n 
a l o w m o n o t o n e to s t i m u l a t e b r e a t h i n g . 

T h e c h a n g e i n t h e q u a l i t y o f sensory 
r e s p o n s e t o t h e n e w e n v i r o n m e n t i s t h e 
first c h a l l e n g e t h e b a b y faces . H o w th is 
c h a n g e is h a n d l e d h a s a m a r k e d ef fect on 
ident i ty . Structural ly , a d e f e n s e r e s p o n s e 
i s expressed as t issue c o n t r a c t i o n a n d w i t h ­
drawal . A s h o c k to t h e s y s t e m , t a k i n g t h e 
i n f a n t d i rec t ly i n t o d e f e n s e , m a y start a w a y 
of b e i n g . O f t e n , i t s e e m s as t h o u g h a baby 's 
first cr ies are real ly a n g r y or fearful . T h e c o n ­
n e c t i v e t issue r e s p o n s e t o t h a t first e m o t i o n 
c a n last t h r o u g h l i fe . 

*See Frederick LeBoyer, Birth Without Violence (New York: 
Knopf, 1975) . 
f S e e Michel Odent, Birth Reborn (New York: Pantheon, 
1984) . 

Figure 6-1 
In a balanced combination of chest and abdom­
inal breathing, the abdomen lengthens (vertical 
arrow) and the rib cage widens (horizontal arrow). 
The inhale is shown in Figure (2) ; we have exag­
gerated the drawing for greater visual impact— 
this is what it feels like but the visible effect is less 
than this illustration suggests. 
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Developmental Transitions in the Newborn and Young Child 

D e v e l o p m e n t i s n o t c o m p l e t e a t b i r t h . B i r th 
marks a t r a n s i t i o n t o w a r d a greater a n d ul t i ­
m a t e l y m o r e re f ined use o f m o v e m e n t . T h e 
c o n n e c t i v e t issue i s t h e s y s t e m b y w h i c h w e 
m e d i a t e m o v e m e n t , y e t s tructural ly , t h e least 
c o m p l e t e s y s t e m i s t h e c o n n e c t i v e t i ssue . 
Increased d e m a n d for m o v e m e n t fur thers 
m a t u r a t i o n o f t h e c o n n e c t i v e t i ssue . A s w e 
use a part , i t b e c o m e s m o r e c a p a b l e , m o r e 
skil led. In turn , as we b e c o m e m o r e ski l led, 
we e x p l o r e a wider r a n g e of m o v e m e n t . 
Feedback sys tems c a n o p e r a t e t o i n c r e a s e 
t h e range o f m o v e m e n t , o r t h e c i rcui t c a n get 
s h u n t e d a n d go i n t o a d o w n w a r d spiral . Feed­
b a c k sys tems are charac ter i s t i c o f all l iv ing 
o r g a n i s m s . 

T h e r e i s v e r y l i t t le i n f o r m a t i o n avai lable 
a b o u t m u s c l e , c o n n e c t i v e t issue, a n d o r g a n 

Figure 7-1 
At birth, centers of 
ossification are more 
fully developed in the 
upper body than in the 
lower. This is especially 
noticeable in the space 
between the bony ossifi­
cations in the pelvis and 
legs when compared to 
the shoulders and ribs. 

d e v e l o p m e n t la te i n t h e fetal cyc le . After t h e 
first t h r e e m o n t h s o f p r e g n a n c y , m o r e e m b r y ­
o logy tex ts c o n c e n t r a t e o n t h e g r o w t h o f 
e x t e r n a l f o r m . T h e s e q u e n c e i n w h i c h t h e 
h e a d deve lops a h e a d o f t h e tai l a n d t h e b a c k 
a h e a d of t h e be l ly is m a i n t a i n e d , as far as we 
c a n tel l , af ter b i r t h . 

I n t h e n e w b o r n , t h e b o n e s o f t h e h e a d a n d 
c h e s t are re lat ively wel l d e v e l o p e d . T h e pelvis 

i s largely car t i lage , w i t h s m a l l disks o f b o n e 
(Fig. 7-1). B e c a u s e t h e h i p car t i lage is m a l ­
l eab le , h o w a c h i l d h a b i t u a l l y l ies in t h e c r ib 
h a s great e f fec t o n t h i s l o w e r s t ruc ture . I f h e 
o r s h e lies o n t h e b a c k o r f r o n t , t h e legs t e n d 
t o b e sp layed o u t b e c a u s e o f l i m i t e d pe lv ic 
oss i f i ca t ion as wel l as l a c k of soft t issue t o n e 
t o pul l t h e legs t o g e t h e r . 

A t b i r t h , t h e m o s t d e v e l o p e d pe lv ic m u s ­
c u l a t u r e i s i n t h e b a c k . T h e g lu teus m a x i m u s 
m u s c l e i s v e r y wel l d e v e l o p e d . T h e e r e c t o r 
s p i n a e ( l o n g m u s c l e s o f t h e b a c k ) are s t rong , 
w h i l e t h e b e l l y wal l i s less so . T h o s e m u s c l e s 
t h a t t e n d t o pul l t h e leg t o w a r d t h e m i d d l e 
(adductors ) are e v e n less s t r o n g . S w a d d l i n g , 
t h e p r a c t i c e o f b i n d i n g a n e w b o r n c l o s e l y 
i n c l o t h , wraps t h e legs s o t h a t t h e y are h e l d 
c lose t o g e t h e r . I t m a y b e t h a t i s o m e t r i c m o v e ­
m e n t s o f t h e i n f a n t w i t h i n t h i s w r a p p i n g 
s t i m u l a t e b a l a n c e i n t h e h i p j o i n t . 

D e v e l o p m e n t a l rates a n d p a t t e r n s set u p 
t h e stresses; l e a r n i n g t o use t h e b o d y re in­
forces t h e p r o c e s s . T h e m a j o r i t y o f c h i l d r e n , 
w h e n t h e y start t o s t a n d u p i n t h e i r cr ibs , pul l 
t h e m s e l v e s u p w i t h t h e i r a r m s a n d s h o u l d e r s . 
T h e y are u s i n g t h e i r s t r o n g e r parts t o h o i s t 
t h e m s e l v e s u p o n t h e c a r t i l a g i n o u s , r u b b e r y 
legs a n d pelv is . O b s e r v e a s m a l l c h i l d w h o 
h a s jus t d i s c o v e r e d h o w t o s t a n d . T h e c h i l d 
s p e n d s t h e d a y g o i n g u p a n d d o w n , p u l l i n g 
u p w i t h h is a r m s , g e t t i n g r u b b e r y o n h is legs, 
f a l l ing d o w n , c o m i n g u p , g e t t i n g rubbery , 
a n d s o f o r t h . H e i s v i s ib ly e x p l o r i n g t h e b a l ­
a n c e poss ib i l i t ies i n h i s pe lv is . I f t h e h i p j o i n t 
h a s r e a c h e d t h e stage w h e r e t h e t issues are 
m a t u r e e n o u g h to sus ta in t h i s exerc i se , al l i s 
wel l . But c h i l d r e n ( a n d p a r e n t s ) are o f t e n t o o 
eager. O v e r u s e or use of a j o i n t b e f o r e i t is 
a d e q u a t e l y d e v e l o p e d c a n p h y s i c a l l y c h a n g e 
t h e s h a p e of t h e j o i n t i tsel f (Fig. 7-2). Or t h e 
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m i s u s e m a y be less d r a s t i c — s i m p l y a h a b i t u a l 
w a y o f m o v i n g . 

We d e f i n e a m y o f a s c i a l s t ruc ture as i m m a ­
ture w h e n i t i s i n s u f f i c i e n t l y d e v e l o p e d t o 
m e e t t h e d e m a n d for m o v e m e n t . A n y j o i n t 
c a n b e i m m a t u r e e i t h e r s t ruc tura l ly o r i n its 
p a t t e r n o f use . T h e h e e l i s a n e x c e l l e n t e x a m ­
ple o f t h i s . W i t h o u t a w e l l - d e v e l o p e d h e e l , 
t h e f o o t w o u l d b e m o r e l ike a l o n g e x t e n s i o n 
of t h e leg. A m a t u r e h e e l ac ts as a f u l c r u m 
t h r o u g h w h i c h t h e f o o t a n d leg re la te t o e a c h 
o t h e r . Babies d o n ' t h a v e t h i s k i n d o f h e e l 
u n t i l t h e y b e g i n to w a l k (Fig. 7-3). T h e b o n e 
a n d t issue e l e m e n t s are p r e s e n t , b u t t h e sof t 
t issue h a s n ' t b e e n s h a p e d b y use . W h e n t h e 
c h i l d starts t o walk , i t usua l ly s tands o n t h e 
ba l l s o f t h e feet . I t h a s t o b e c a u s e t h e h e e l 
c a n ' t r e a c h t h e f loor ; t h e m u s c l e s c o n n e c t i n g 
u p t h e leg are n o t y e t e x t e n d e d a n d t h e t w o 
h e e l b o n e s are still w e d g e d u p i n t o t h e a n k l e 
j o i n t b e t w e e n t h e t ib ia a n d f ibula . Eventual ly , 
t h e b o n e s are w o r k e d free a n d t h e m a t u r e 
h e e l rests f i r m l y o n t h e g r o u n d . 

A d e q u a t e f l ex ib i l i ty a t t h e j o i n t s i s t h e 
a n a t o m i c a l d e f i n i t i o n o f m a t u r i t y . W h e r e 
t h e r e is i m m a t u r i t y in a j o i n t , it is c h i e f l y a 
q u a l i t y o f t h e sof t t i ssue p o r t i o n o f t h e j o i n t . 
W h e n i t i s ine las t i c , c o n t r a c t e d , o r pul led o f f 

course , m o v e m e n t c a n n o t " f l o w t h r o u g h " t o 
t h e b o n e s . R a n g e o f m o v e m e n t i s restr ic ted. 
M a t u r i t y in a j o i n t i s t h e e x p l o r a t i o n of t h e 
full r a n g e of poss ibi l i t ies w h i l e still r e t a i n i n g 
s table m o v e m e n t . 

J o i n t s b e c o m e m a t u r e w i t h use . T h i s 
process acce le ra tes af ter b i r t h w i t h k ick ing , 
r o c k i n g , l o o k i n g a r o u n d , a n d so f o r t h . I t i s 
i m p o r t a n t t o r e m e m b e r t h a t a c h i l d d o e s n ' t 
start w i t h w a l k i n g . I f t h e c h i l d d o e s n ' t crawl 
b e f o r e i t walks , i t i s l ikely to h a v e m o t o r 
u n c o o r d i n a t i o n for l i fe . T h e c h i l d m a y also 
h a v e a b r a i n i n c o o r d i n a t i o n , m a n i f e s t i n g as 
disabi l i t ies i n t h i n k i n g , reading , see ing, a n d 
l e a r n i n g . 

I n c rawl ing , a n i n f a n t works w i t h t h e 
c o n n e c t i o n o f t h e fascial shee ts b e t w e e n t h e 

Immature (4 yrs) 

Figure 7-3 
The black outlines in the immature foot represent 
cartilage that will eventually be replaced by bone. 
Note the difference in the shape of the talus as it is 
molded by ossification and use. Concurrently note 
the change in the position of the calcaneus. 

Cleft -

Perichondrium -

Mesenchyme 

Figure 7-2 
The essential difference in the comparison of 
mature and immature joints is that the immature 
"bone" is still cartilage. Thus the immature joint is 
more pliable and, unfortunately, is more 
deformable by misuse. 

•Tibia 

Talus 

• C a l c a n e o u s 

Mature 
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outs ide o f t h e k n e e a n d t h e h i p a n d o n u p 
i n t o t h e b a c k (Fig. 7-4). C r a w l i n g redirects 
t h e f lexures of t h e fetal p o s i t i o n . I t i s n e c e s ­
sary for t h e c h i l d ac t ive ly to use th is p o s i t i o n 
be fore g o i n g o n t o t h e e l o n g a t i o n s o f t h e 
b o d y required i n w a l k i n g . C r a w l i n g s e e m s 
t o es tabl i sh t h e lower b a c k ( l u m b a r ) c u r v e . 
I t re inforces a s i m u l t a n e o u s p a t t e r n of r ight 
angles a t b o t h t h e h i p a n d t h e k n e e . C r a w l i n g 
deve lops t h e use o f t h e pelvis , b r i n g i n g i t 
toward t h e level o f m a t u r i t y o f t h e s h o u l d e r s 
a n d belly. A c rawl ing c h i l d prac t i ces s y n c h r o ­
n i z i n g t h e a r m s a n d legs, as wel l as r ight a n d 
left sides. 

At b i r t h , t h e pelvis a n d legs are p r i m a r i l y 
cart i lage. P r o p o r t i o n a t e l y , t h e a r m s h a v e m o r e 
b o n e , t h e r e i s a fair a m o u n t o f b o n e in t h e 
ribs, a n d t h e u p p e r ver tebrae h a v e m o r e b o n e 
t h a n t h e o n e s d o w n t o w a r d t h e l u m b a r 
reg ion a n d t h e s a c r u m . T h e full r e p l a c e m e n t 
o f cart i lage b y b o n e i n t h e s k e l e t o n i s n o t 
c o m p l e t e u n t i l t h e age o f t w e n t y t o t w e n t y -
five. W h e n t h e r e i s still car t i lage in t h e ver­
tebral c o l u m n , i t m a y b e easier t o c h a n g e its 
c o n f o r m a t i o n b e c a u s e o f its greater m a l l e a ­
bil i ty. A t t h e s a m e t i m e , i t m a y b e t h a t a n y 

s tabi l i ty in p o s i t i o n i s h a r d e r to k e e p . 
An e lder ly p e r s o n w i t h a severe sco l ios is is 

a t t h e o t h e r e n d o f t h e s p e c t r u m o f m a l l e a b i l ­
i ty o f c a r t i l a g i n o u s t i ssue . T h e r e are m i n e r a l 
depos i t s i n t h e disks b e t w e e n t h e v e r t e b r a e , 
w h i c h t h e n b e c o m e m o r e o r less r igid. Disks 
c o n s i s t o f f ibrocar t i lage , w h i c h i s d e n s e a n d 
f ibrous . F u n c t i o n a l l y i t i s s imi lar to b o n e ; 
h i s t o l o g i c a l l y i t i s an i n t e r m e d i a t e s tage b e ­
t w e e n car t i lage a n d b o n e t i ssue . F ibrocar t i l age 
i tself c o m p r i s e s a s p e c t r u m of d e n s i t y — i t c a n 
b e rigid l ike b o n e o r r u b b e r y l ike car t i lage . 
T h e d i f f e r e n c e b e t w e e n o n e k i n d o f c o n n e c ­
t ive t issue a n d a n o t h e r i s i n t h e a m o u n t a n d 
o r g a n i z a t i o n o f t h e f ibers a n d i n t h e d e n s i t y 
o f t h e in terce l lu lar m a t r i x . W i t h i n l i m i t s , a n y 
o f t h e s e t issues m a y m o v e i n t h e d i r e c t i o n o f 
i n c r e a s e d r ig idi ty o r a t a n o t h e r t i m e , reverse 
t o t h e d i r e c t i o n o f greater f luidity. T h i s c a n 
h a p p e n a t a n y age . 

Revers ib i l i ty o f t i ssue d e n s i t y i s an i n s t a n c e 
o f t h e e m b r y o l o g i c a l n a t u r e o f c o n n e c t i v e 
t issue in t h e adul t . I m p a c t e d areas , s u c h as 
b e t w e e n t h e s h o u l d e r b l a d e s o r across t h e t o p 
o f t h e pelvis , c a n feel l ike t e n d o n s . Like t e n ­
d o n s o r l i g a m e n t s , t h e y are t h e f u n c t i o n a l 
r e s p o n s e t o n e e d . W e all h a v e w a y s o f s h o r i n g 
ourse lves u p a g a i n s t t h e stresses o f w e i g h t a n d 
c o n s t r i c t i o n . W e c rea te s h o r t " r o p e s " a n d 

Figure 7-4 
(A) before birth; (B) creeping; (C) crawling; 
(D) standing. 

A B C D 
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fo lds across a j o i n t or w i d e cross b a n d s to 
s tabi l ize a n u n b a l a n c e d s h o u l d e r o r h i p . 

T h e p r o b l e m s b e g i n w h e n w e a t t e m p t t o 
w o r k a g a i n s t r a t h e r t h a n w i t h gravi ty a s w e 
m o v e . W h e n a c h i l d first starts to walk , s h e 
gets up a n d a i m s t o w a r d a t a b l e or s o m e o t h e r 
s u p p o r t . S h e sort o f falls forward , a n d h e r legs 
m o v e u n d e r h e r t o k e e p h e r u p r i g h t . I f s h e 
l e a n s b a c k a t all , s h e sits. S h e s o o n l e a r n s t o 
prefer fa l l ing o n h e r b o t t o m t o fa l l ing forward 
o n h e r face . T h e result i s t h a t s h e starts t o 
b a l a n c e o n t h e b a c k o f h e r legs. I f t h i s p a t t e r n 
persists i n t h e adul t , t h e r e wil l b e t r o u b l e . 

W h e n a c h i l d i s h e l d w i t h h i s a r m s u p , h e 
b r i n g s h i s legs forward to w a l k (Fig 7-5). As 
h is legs m o v e o u t i n f r o n t , h e feels t h a t h e i s 
fa l l ing b a c k w a r d a n d starts c o m p e n s a t i n g : t h e 
l o w er b a c k c o m e s forward , t h e s h o u l d e r s g o 
b a c k , a n d t h e h e a d c o m e s f o r w a r d t o b a l a n c e . 
A f u r t h e r c o m p l i c a t i o n is t h a t b u l k y diapers 
force t h e legs apar t . I t i s i n t e r e s t i n g to see 
h o w m a n y adul ts w a l k w i t h t h i s k i n d o f c o n ­
f i g u r a t i o n — h e a d f o r w a r d a n d legs sp layed. 

After b i r t h , t h e ac t iv i t ies o f b r e a t h i n g , 
t u r n i n g over , s i t t ing u p , g r a b b i n g t h i n g s , 
l o o k i n g for t h i n g s , c r a w l i n g , a n d w a l k i n g are 
t h e p r i m a r y s t i m u l i t o c o n v e r t t h e i m m a t u r e 

s t ructure o f t h e n e w b o r n i n t o a c o m p e t e n t , 
i n d e p e n d e n t c h i l d . 

T h e r e are a lso less o b v i o u s d e m a n d s — 
subt le e x p e c t a t i o n s t h a t start very y o u n g . W e 
e x p e c t d i f fe rent t h i n g s f r o m a b a b y girl t h a n 
f r o m a b a b y boy, for e x a m p l e . S o m e of th i s 
m a y e v e n start b e f o r e b i r t h ; i n s o m a n y cases, 
t h e c h i l d i s t a l k e d a b o u t a s " h e . " I n f a n t s a n d 
c h i l d r e n are n a t u r a l p e r f o r m e r s a n d t h e y get a 
great deal o f r e i n f o r c e m e n t t o act , t o m i m i c . 
( " I sn ' t t h a t cu t e ; just l ike his fa ther . " ) A n o t h e r 
w a y o f say ing t h e s a m e t h i n g i s t h a t c h i l d r e n 
are n a t u r a l seekers o f a t t e n t i o n a n d approval . 
A w o m a n w h o h a d a lo t o f in jur ies to o n e leg 
said, " M y m o t h e r used t o tel l m e t h a t w h e n I 
was a b o u t t h r e e years o l d I fo l lowed my fa ther 
a r o u n d i n t h e g a r d e n a n d i m i t a t e d h is l i m p . " 
P e r h a p s n o t surpris ingly, t h i s was t h e s a m e 
leg s h e repea ted ly i n j u r e d . 

As a b a b y learns to use its b o d y , i t has 
m a n y o p t i o n s . As i t grows older, th i s wide-
o p e n r a n g e o f poss ibi l i t ies n a r r o w s i n favor 
o f greater p r e c i s i o n o f m o v e m e n t . P r e m a t u r e 
use , i n a p p r o p r i a t e i m i t a t i o n , or a too-ear ly 
d e m a n d for p r e c i s i o n c a n skew t h e j o i n t o u t 
o f t rue , c r e a t i n g res t r i c t ion , lack o f prec i s ion , 
a n d eventua l ly , p a i n . 

Figure 7-5 
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Myofascial Structures 
The Spine as an Example of "Living Anatomy" 

T h e " o r g a n " t h a t t r a n s m i t s m o v e m e n t i n t h e 
body, t h a t m a k e s a s t ructura l w h o l e of us , is 
t h e m e s o d e r m a l t i s s u e — t h e c o n n e c t i v e t i ssue . 
T h e s e h a r d a n d soft t issues t o g e t h e r m a k e u p 
w h a t Ida Rolf ca l led t h e " o r g a n o f s t r u c t u r e . " 
C o n n e c t i v e t issue varies i n t e r m s o f t h e p h y s i ­
cal n a t u r e o f its in terce l lu lar m a t r i x a n d i n 
t h e n u m b e r a n d d e n s i t y o f its f ibers . I n 
descr ipt ive t e r m s , t h i s m e a n s t h a t s o m e i s 
harder or softer, s o m e i s m o r e e las t ic o r m o r e 
rigid. C o n n e c t i v e t issue i s c o n t i n u o u s 
t h r o u g h o u t t h e b o d y f r o m t o e t o h e a d . B o n e , 
for e x a m p l e , is a c o n c e n t r a t i o n of h a r d in ter ­
cel lular m a t r i x w i t h i n a c o n n e c t i v e t issue b e d . 
Histological ly , t h e r e f o r e , b o n e i s c o n t i n u o u s 
w i t h t h e t o t a l b e d o f c o n n e c t i v e t issue. 

M y o f a s c i a , t o o , is a specia l ized t y p e of 

Figure 8-1 
Brachialis muscle in upper arm showing continuity 
of connective tissue: periosteum and tendon with 
fascia. Ligaments similarly bridge the periosteum 
of one bone to the periosteum of the other bone 
in a joint. 

c o n n e c t i v e t i ssue . I t is a h e a v i e r c o n d e n s a t i o n 
o f f ibers a t t h e surface o f m u s c l e . M y o f a s c i a 
a lso ex is ts as layers b e t w e e n m u s c l e s , r e l a t i n g 
t h e m o r e superf ic ia l sur face m u s c l e s t o t h o s e 
d e e p e r i n t h e b o d y a s wel l a s c o n n e c t i n g 
a d j a c e n t m u s c l e s i n t o g r o u p s . W e c o n s i d e r 
fasc ia to be a c o n t i n u o u s s y s t e m , e x t e n d i n g 
t h r o u g h o u t t h e b o d y b e t w e e n t h e deepes t 
b o n e level ( p e r i o s t e u m - t e n d o n - l i g a m e n t ) 
(Fig. 8-1) a n d t h e layer jus t u n d e r t h e sk in 
( t h e superf ic ia l fasc ia ) . I t is a l a y e r i n g of shee ts 
o f f ibrous t issue t h a t f lows t h r o u g h t h e b o d y , 
e d d y i n g a r o u n d b o n y p r o t u b e r a n c e s t h a t 
c o m p r e s s a n d redirec t its f low. I t i s t h e p a c k ­
i n g m a t e r i a l o f t h e b o d y ; i t m a k e s u p o u r 
c o n t o u r s a n d h o l d s u s i n p l a c e . 

M u s c l e l ies w i t h i n fascial s h e a t h s . I n addi­
t i o n , fasc ia l f ibers i n t e r p e n e t r a t e t h e m u s c l e , 
w r a p p i n g a r o u n d s m a l l e r m u s c l e f iber g r o u p s 
(Fig. 8-2). M u s c l e f ibers e x p a n d a n d c o n t r a c t , 
e x e r t i n g i n t e r n a l pressure o n t h i s m y o f a s c i a l 
t i ssue. A c t i n g l ike a guy r o p e , t h e f ibrous 

Epimysium 

Perimysium' 

Endomysium.1 

Figure 8-2 
Cross section of the upper arm showing the fascial 
sheaths (labeled) surrounding muscle fibers (dots) 
and muscle groupings. 

Per iosteum* 

Tendon^ 

Fasciar-

B r a c h i a l i s -

Tendorw 

Intramuscular 
- •connect ive 

tissue fibers 
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Coracoclavicular 
ligament & 
Subclavius m. 

Figure 8-3 
A look at the surface of the shoulder demonstrates 
the continuity of the fascial sheath (photo) . The 
underlying fascial pulls graphically illustrate the 
complex dynamics focused on the coracoid process 
(drawing). 

fascial s h e a t h t h e n t r a n s m i t s t h e m o v e m e n t 
t o t h e p e r i o s t e u m o f t h e b o n e w i t h w h i c h i t i s 
c o n t i n u o u s . In adul ts as wel l as in t h e e m b r y o 
a n d n e o n a t e , w h e r e t h e m y o f a s c i a l c o v e r i n g 
h a s b e c o m e t o u g h e n e d (as i t does t h r o u g h 
h a b i t u a l t e n s i o n o r h o l d i n g ) , i t c o n d e n s e s 
t o e n c a s e t h e m u s c l e i n s u c h a w a y t h a t t h e r e 
i s less c a p a c i t y t o l e n g t h e n a n d t o m o v e . 

A s w e h a v e said, t h e m y o f a s c i a l b e d o f t h e 
adul t , as wel l as o f t h e e m b r y o , r e s p o n d s to 
h a b i t u a l t e n s i o n w i t h a loca l ized increase of 
f ibroblas ts a n d i n c r e a s e d s e c r e t i o n o f fiber 
in t h e d i r e c t i o n of pul l . T h i s creates a t o u g h 
e n v e l o p e t h a t e n c a s e s t h e m u s c l e , r e d u c i n g its 
c a p a c i t y t o l e n g t h e n o r m o v e freely. T h e focus 
o f Ro l f ing i s t h i s t o u g h e n e d m y o f a s c i a , a n d 
i t c a n be fel t to rega in its n a t u r a l e last ic i ty as 
Ro l f ing p r o c e e d s . W e t h e r e f o r e h a v e reason t o 
b e l i e v e t h a t t h i s t o u g h e n i n g o f t h e m y o f a s c i a l 
s h e a t h is revers ib le . 

Fascial s h e a t h s get " s n a g g e d " o n b o n y 
h o o k s . An e x a m p l e i s t h e c o r a c o i d process , a 
b o n y p r o j e c t i o n o n t h e ins ide o f t h e s h o u l d e r 
b l a d e just a b o v e t h e a r m p i t . Fascia e x t e n d s as 
a c o n t i n u o u s s h e e t f r o m t h e h a n d , a r m , a n d 
c h e s t all t h e w a y u p t o t h e n e c k a n d h e a d . 
T h e c o r a c o i d process r e a c h e s i n t o t h a t fascial 
c o n t i n u u m , m o d i f y i n g its f low (Fig. 8-3). 
Similar ly , t h e t a i l b o n e ( c o c c y x ) acts l ike a 
h o o k , i n t e r r u p t i n g t h e c o n t i n u i t y o f fascial 
t issue f r o m t h e outs ide i n t o t h e ins ide o f 
t h e pelvis . H o o k s are o n e w a y t h a t b o n e a n d 
m y o f a s c i a i n t e r a c t to redirect , s tabi l ize, or 
m a g n i f y m o v e m e n t p o t e n t i a l . T h e s e are 
t h e r e f o r e areas o r s t ructures t h a t w i t h i m ­
p r o p e r use m a y b e c o m e foc i o f i n h i b i t i o n 
o f m o v e m e n t . 

H o o k s are f r e q u e n t l y p o i n t s o f a t t a c h m e n t 
for m y o f a s c i a l s t ructures . For e x a m p l e , t h e 
c o r a c o i d process i s t h e p o i n t o f a t t a c h m e n t 
o f m u s c l e s f r o m t h e a r m s t o t h e shoulder . 
O n t h e o t h e r h a n d , t h e t a i l b o n e i s o n l y m i n ­
i m a l l y a p o i n t o f a t t a c h m e n t for t h e m u s c l e s 
f r o m t h e leg t o t h e t r u n k . Yet t h e ta i lbone ' s 
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process 

Coracobrachialis 
m. 

Biceps m. 
(short head) 

.Pectoralis 
minor m. 
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effect o n leg m o v e m e n t b e c o m e s a p p a r e n t i f 
i t has b e e n displaced i n a n y w a y — m o v e d t o 
t h e r ight o r t h e left , t o o d e e p o r t o o c lose t o 
t h e s u r f a c e — t h e n t h e r e i s i n t e r f e r e n c e w i t h 
t h e easy swing o f t h e leg. In jur ies t o t h e c o c ­
c y x are c o m m o n i n c h i l d h o o d , a n d easi ly 
ignored . T h e y are dif f icult to t r e a t — i t i s 
i mposs i b l e to put a cast on a t a i l b o n e . 

B o n e p r o j e c t s i n t o t h e c o n n e c t i v e t issue 
bed w i t h b r o a d surfaces as wel l as w i t h h o o k s . 
T h e upper r i m o f t h e h i p b o n e s , t h e edge o f 
t h e lower ribs, a n d t h e s h i n b o n e s are e x a m ­
ples. T h e s e , t o o , serve as areas o f a t t a c h m e n t 
for m y o f a s c i a l u n i t s . I n genera l , t h e s e b r o a d e r 
surfaces are c o n n e c t e d w i t h m o r e superf ic ia l 
soft t issue o r g a n i z a t i o n . S m a l l e r p o i n t s o f 
a t t a c h m e n t usual ly serve to redirect deeper -
ly ing t issue. 

T h e r e is a f u n c t i o n a l r e a s o n a b l e n e s s to t h e 
c o m b i n a t i o n o f m y o f a s c i a l shee ts a n d b o n y 
p o i n t s o f r e f e r e n c e . T h e g r o w i n g b o n e sets u p 
stresses (d i rec t iona l pulls) in t h e c o n n e c t i v e 
t issue in u t e r o . W h e n t h e s e are f r o m a s ingle 
p o i n t (for e x a m p l e , t h e w a y t h e h a m s t r i n g s 
a t t a c h t o t h e ischial tuberos i t i es ) , t h e result 
t e n d s to be a g r o u p i n g of rope- l ike s t ructures . 
W h e n t h e pulls are f r o m a b r o a d area (for 
e x a m p l e , t h e t ransverse m u s c l e s c o v e r i n g 
t h e a b d o m e n ) , t h e result i s m o r e l ike a b r o a d 
sheet . 

" P o i n t o f a t t a c h m e n t " des ignates t h e sup­
posed e n d p o i n t o f m o v e m e n t for a m u s c l e or 
group of m u s c l e s . I t i s i m p o r t a n t to r e m e m b e r 
t h a t fascia c o n t i n u e s past th i s p o i n t o f refer­
e n c e . Po in ts o f a t t a c h m e n t c h a n g e t h e q u a l i t y 
o f m o v e m e n t . T h e y c h a n g e t h e s t r e n g t h o f 
t h e gesture a n d a b s o r b s o m e o f t h e e n e r g y o f 
a m o v e m e n t b e f o r e t r a n s m i t t i n g i t to t h e rest 
o f t h e body . 

Ideally, m o v e m e n t f r o m a gesture travels 
t h r o u g h t h e a r m o r leg o r h e a d t o w a r d t h e 
spine . M o v e m e n t t r a n s m i t s as a w a v e d o w n 
t h e sp ine as wel l as across t h e s p i n e a n d i n t o 
t h e o t h e r side o f t h e b o d y . T h u s , w h e n t h e 

Figure 8-4 
Dowager's hump. 

a r m m o v e s , t h a t m o v e m e n t s h o u l d c o n t i n u e 
wave l ike t h r o u g h t h e n e c k a n d i n t o t h e h e a d . 
Yet t h e r e i s f r e q u e n t l y a b l o c k i n g of t h e m o v e ­
m e n t . For e x a m p l e , a t t h e j u n c t i o n o f t h e 
n e c k w i t h t h e c h e s t v e r t e b r a e , t h e r e i s o f t e n 
a c h r o n i c h o l d i n g p a t t e r n t h a t in later l ife in 
w o m e n is ca l l ed a dowager ' s h u m p (Fig. 8-4). 

S i n c e t h e s p i n e i s t h e f o c u s o f s o m a n y 
m o v e m e n t di f f icul t ies , w e wil l g o i n t o s o m e 
deta i l a b o u t its s t ruc ture as an e x a m p l e o f 
w h a t w e cal l " l i v i n g a n a t o m y . " All o f t h e 
s p i n a l c o l u m n ' s 1 8 6 j o i n t s are i n v o l v e d i n 
every m o v e m e n t o f t h e b o d y . T h i s i s espe­
c ia l ly wel l d e m o n s t r a t e d i n b r e a t h i n g , w h i c h 
i s n o t g e n e r a l l y t h o u g h t of as a " m o v e m e n t . " 
T h e r e are t h r e e o r f o u r a r t i c u l a t i o n s b e t w e e n 
e a c h v e r t e b r a . I n t h e c h e s t r e g i o n , t h e r e are 
t h r e e a r t i c u l a t i o n s o f e a c h o f t h e twe lve t h o ­
rac ic v e r t e b r a e w i t h its a s s o c i a t e d r ib . T h e r e 
are f u n c t i o n a l a r t i c u l a t i o n s b e t w e e n t h e c e n ­
tral b o d i e s o f t h e v e r t e b r a e a s t h e y re la te t o 
t h e disks b e t w e e n t h e m ( these are n o t usua l ly 
c o n s i d e r e d t rue j o i n t s , b u t t h e y d o f u n c t i o n 
a s j o i n t s ) . H o l d i n g p a t t e r n s c a n a n d d o o c c u r 
b e t w e e n a n y o n e o r (usual ly) m o r e o f t h e s e 
a r t i c u l a t i o n s , res t r i c t ing m o v e m e n t t h r o u g h ­
o u t t h e sp ina l c o l u m n (Fig. 8-5). 
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I n fe r io r cos ta l 
a r t i cu la r f a c e t 

S u p e r i o r c o s t a l 
a r t i cu la r f a c e t 

Figure 8-5 
In the thorax, the articulations of the ribs with 
the vertebrae add another level of complexity to 
spinal mechanics. 

Figure 8-6 
Lumbar vertebrae with associated ligaments 
illustrating the complexity of fiber direction. 

W e i n c l u d e b o n e , fascia , a n d m u s c l e i n our 
d e f i n i t i o n of a spinal c o l u m n (Fig. 8-6). Indi ­
v idual ver tebrae m u s t b o t h separate vert ical ly 
a n d r o t a t e w i t h every b o d y m o v e m e n t . T h e 
spinal c o l u m n as a w h o l e in tegrates r o t a t i o n 
w i t h l e n g t h e n i n g a n d s h o r t e n i n g t o a l low for 
d i a g o n a l m o v e m e n t s . T h e s e types o f m o v e ­
m e n t s are c o m b i n e d t o give t h e spring-l ike 
a c t i o n o f t h e s p i n e t h a t i s charac ter i s t i c o f 
v i r tual ly all m o v e m e n t in a t ruly m o b i l e 
s p i n e . In d i s s e c t i o n , a spiral p a t t e r n is visible 
i n t h e c o n n e c t i v e t issue a r o u n d t h e sp ine . 
M o v e m e n t b e t w e e n indiv idual ver tebrae i s 
p r o p a g a t e d t h r o u g h t h i s spiral ly ar ranged 
c o n n e c t i v e t issue i n t o t h e s p i n e as a w h o l e . 

T h e sp ina l c o l u m n i s c o n s t a n t l y m o v i n g 
i n r e s p o n s e t o b r e a t h i n g , h e a r t b e a t , b l o o d 
c i r c u l a t i o n , c ran ia l r h y t h m , e tc . For e x a m p l e , 
w h e n we i n h a l e , t h e r e i s a t e n d e n c y for t h e 
c o l u m n t o l e n g t h e n ; sp ina l curves decrease i n 
a n g l e . W h e n w e e x h a l e , t h e b o d y sett les b a c k 
i n t o its n o r m a l curves (Fig. 8-7). N e i t h e r t h e 
s p i n e n o r t h e c o n n e c t i v e t issue t h a t wraps t h e 
v e r t e b r a e a n d t h e i r assoc ia ted m u s c l e s i s ever 
" a t res t . " 

A s m o v e m e n t b e c o m e s m o r e ac t ive , c o n ­
n e c t i v e t issue wraps m o r e t i g h t l y a r o u n d t h e 
s p i n e . T h e p a t t e r n o f c o n n e c t i v e t issue t h e n 
goes f r o m a p r i m a r i l y vert ica l a t -ease p o s i t i o n 

Figure 8-7 
Inhale (B) and exhale (C). 
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to a spiral ing, n a r r o w e r w r a p p i n g a r o u n d t h e 
ver tebrae a n d m u s c l e s . T h e a c t i o n o f t h e m u s ­
cle fibers i s rachet - l ike , u n i d i r e c t i o n a l , a n d 
m o d u l a r (all o r n o t h i n g ) . T h e a c t i o n o f c o n ­
n e c t i v e t issue i s based on e last ic recoi l , w h i c h 
is less r igidly p a t t e r n e d . Recoi l c a n be part ia l , 
i t is m u l t i d i r e c t i o n a l , a n d it is p r o p a g a t e d in 
waves . As t h e c o n n e c t i v e t issue wraps m o r e 
c lose ly to t h e sp ine , its e las t ic recoi l p r o p e r ­
ties b e c o m e a n i n c r e a s i n g l y larger p r o p o r t i o n 
o f t h e m o v e m e n t . T h a t is, t h e m o r e force 
b e h i n d t h e m o v e m e n t , t h e greater t h e in ­
v o l v e m e n t o f t h e c o n n e c t i v e t issue. G e s t u r e 
t h e n b e c o m e s b o t h faster a n d m o r e i n t e g r a t e d 
( s m o o t h e r ) . 

T h e c o n t r a c t i o n o f m u s c l e f iber i m p e l s t h e 
c o n n e c t i v e t issue t o wrap i tself m o r e c l o s e l y 
a r o u n d m u s c l e a n d ver tebrae , p a r a d o x i c a l l y 
caus ing t h e s p i n e t o e l o n g a t e . A s t h e m u s c l e 
fiber re laxes , t h e c o n n e c t i v e t issue recoi ls , 
m a i n t a i n i n g a n d sp reading m o v e m e n t 
t h r o u g h t h e s p i n e a n d o u t i n t o t h e b o d y . 
I t i s th i s wavel ike p r o p a g a t i o n of m o v e m e n t 
t h r o u g h t h e b o d y as a w h o l e t h a t suppor ts 
c o n t i n u i t y o f m o v e m e n t a n d creates m o v e ­
m e n t t h a t i s s m o o t h ra ther t h a n jerky. 

T h e elast ic recoi l o f t h e c o n n e c t i v e t issue 
arises f r o m t h e a r r a n g e m e n t o f f ibers w i t h i n 
t h e c o n n e c t i v e t issue m a t r i x . C o l l a g e n fibers 
t h e m s e l v e s are n o t e last ic , b u t t h e y are c o i l e d 
a n d t h e i r i n t e r w e a v i n g a l lows for e las t ic dis­
p l a c e m e n t a n d re turn . W h e n t h e s e fibers are 
d e n s e l y m a t t e d o r n o t a l igned i n t h e d i r e c t i o n 
of m o v e m e n t , t h e i r e last ic p o t e n t i a l i s dis­
persed. T h i s i s t h e case w h e r e t h e r e i s t h i c k e n ­
ing a n d b u n c h i n g o f c o n n e c t i v e t i ssue . T h i s 
can be pa lpated a n d is s e n s e d as res t r i c t ion 
a n d / o r p a i n . 

T h e phys ica l s tate o f t h e m a t r i x a lso plays 
a role in t h e abi l i ty of t h e c o n n e c t i v e t issue 
t o r e s p o n d t o m o v e m e n t . C o n n e c t i v e t issue 
fibers do n o t exis t in a v a c u u m . T h e y are 
e m b e d d e d in a m a t r i x t h a t i tself is h i g h l y 
organized . T h i s in terce l lu lar m a t r i x is a p r o ­
te in s o l u t i o n . O n e o f t h e c h i e f proper t ies o f 

p r o t e i n s o l u t i o n s i s t h e i r r e s p o n s e t o c h a n g e s 
in t e m p e r a t u r e — t h e y wil l be f luid (sol) in 
w a r m e r t e m p e r a t u r e s , t h i c k (gel) i n c o l d e r 
t e m p e r a t u r e s . T h i s t y p e o f s o l u t i o n i s ca l led 
a c o l l o i d ; ge la t in , for e x a m p l e , is a c o l l o i d . 

W h e n a n area o f t h e b o d y i s n o t s t i m u l a t e d 
b y m o v e m e n t , t h e u n d e r l y i n g c h r o n i c m u s c u ­
lar t e n s i o n ( h o l d i n g p a t t e r n ) c u t s o f f cap i l la ry 
c i r c u l a t i o n t o t h e area . B l o o d c i r c u l a t i o n 
n o r m a l l y p r o v i d e s h e a t as wel l as n u t r i e n t s 
a n d was te r e m o v a l . A s capi l la ry c i r c u l a t i o n 
decreases , t h e c o l l o i d m a t r i x c h a n g e s s tate 
f r o m sol t o gel , a n d its c o n s i s t e n c y b e c o m e s 
m o r e g lue- l ike , t r a p p i n g c o n n e c t i v e t issue 
f ibers i n t o a n o n - m o v i n g m a t t e d m a s s . As 
w e h a v e descr ibed , f ibers pro l i fe ra te w h e r e v e r 
t h e r e i s t i ssue stress. T h e resu l t ing m a s s o f 
t h i c k e n e d m a t r i x a n d i n c r e a s e d f iber m a s s 
c a n b e p a l p a t e d a s a n u n m o v i n g , p a i n f u l 
t h i c k e n i n g . 

T h i s k i n d o f b u i l d u p c a n b e reversed b y t h e 
i n t e r v e n t i o n o f m a n i p u l a t i v e o r m o v e m e n t 
t e c h n i q u e s . T h e i m m e d i a t e e f fec t i s t o m o d i f y 
t h e p h y s i c a l n a t u r e o f t h e m a t r i x . T h e e n s u ­
i n g greater f luidity of m a t r i x gives rise to a 
c h a n g e d m o v e m e n t p a t t e r n a n d e v e n t u a l l y 
to a c h a n g e in f iber d e n s i t y a n d d i r e c t i o n . 
M a n i p u l a t i o n appears to be a faster m e t h o d 
o f c h a n g e ; i n t e l l i g e n t exerc i se a n d / o r s t r e t c h ­
i n g a lso h a s t h e des ired e f fec t . I n e i t h e r case , 
a n i m p r o v e d p o s i t i o n i n g w i t h respec t t o t h e 
gravi ty l ine is essent ia l to a c h a n g e in f iber 
dens i ty . 

T h e c o n n e c t i v e t issue m a t r i x i s a n i m p o r ­
t a n t fac tor i n t i ssue r e s i l i e n c e . W h e r e t h e 
m a t r i x i s t h e p r i m a r y f a c t o r in a h o l d i n g pat ­
te rn , i t c a n be p a l p a t e d as a glassy m a s s . T h i s 
i s o n e o f t h e m o s t t r o u b l e s o m e types o f t i ssue 
r e s t r i c t i o n . I t i s g e n e r a l l y c lose t o t h e b o n e 
a n d i s usua l ly di f f icul t to i n f l u e n c e t o w a r d 
r e n e w e d m o v e m e n t . S o m e c o m m o n e x a m p l e s 
are areas u n d e r t h e s h o u l d e r b l a d e o r k n o t s 
jus t a l o n g t h e sp ina l v e r t e b r a e (at t h e s p i n o u s 
processes ) . T h e s e are p laces t h a t are o f t e n very 
sore as wel l as t i g h t . O t h e r sore p laces , c loser 
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t o t h e b o d y surface , t e n d t o b e w h e r e large 
m u s c l e m a s s e s cross e a c h o t h e r o r a t t a c h t o 
b o n e (Fig. 8-8). 

W e d e s c r i b e t h e c o n c e p t o f j o i n t s i n m o r e 
deta i l la ter (see S e c t i o n 2 2 ) , b u t i t s h o u l d b e 
m e n t i o n e d n o w t h a t b e t w e e n e a c h o f t h e 
m a n y a r t i c u l a t i o n s o f t h e s p i n a l c o l u m n (as 
wel l a s i n a n y j o i n t o f t h e b o d y ) t h e r e i s f luid 
t h a t i s s imi lar i n c o m p o s i t i o n t o t h e in te rce l ­
lular m a t r i x . A s b o n e s a r t i cu la te , t h e y are n o t 
i n d irec t c o n t a c t w i t h e a c h o t h e r . T h e y h a v e 
f luid b e t w e e n t h e m . B o n e s " f l o a t " i n r e l a t i o n ­
s h i p t o e a c h o t h e r . A s t h e c o n n e c t i v e t issue 
c o m p r e s s e s a r o u n d t h e s p i n a l c o l u m n , t h e 
f luid c a p s u l e s b e c o m e l o n g e r a n d t h i n n e r , 
p u s h i n g t h e v e r t e b r a e f a r t h e r apart (Fig. 8-9). 
T h e sp ina l c o l u m n i s l e n g t h e n e d b y a c o m b i ­
n a t i o n o f t h e n a r r o w e r c o i l i n g o f t h e c o n n e c ­
t ive t issue a n d t h e pressure o f t h e c o m p r e s s e d 
fluid b e t w e e n b o n e s . 

T h i s is a n e w p i c t u r e of p h y s i c a l s t ruc ture . 
Here t h e c o n n e c t i v e t issue i s t h e s u p p o r t i v e 
aspec t o f t h e s t ruc ture . B o n e s are spacers , 
se rv ing t o p o s i t i o n a n d re la te d i f f e r e n t 
areas o f t h e c o n n e c t i v e t i ssue . B o n e s are n o t 
t h e s u p p o r t i n g s t ruc tures o f t h e b o d y ; t h e 

c o n n e c t i v e t issue serves t h i s f u n c t i o n . Mus­
cles , i n t h i s m o d e l , prov ide t h e source a n d 
d i r e c t i o n o f m o v e m e n t energy. M u s c l e s e x e ­
c u t e m o v e m e n t . 

I n t h e c lass ica l ly t a u g h t p ic ture o f t h e 
body, b o n e s are t h e s u p p o r t i n g s tructures . 
However , b o n e s do n o t t o u c h . I t i s t h u s 
i m p o s s i b l e for t h e m t o suppor t t h e b o d y t h e 
w a y a tab le is s u p p o r t e d by its legs. Suppor t 
in a m o v i n g s t ructure is very d i f ferent f r o m 
s u p p o r t in a s ta t ic s t ructure , s u c h as a h o u s e . 
S u p p o r t in a m o v i n g s t ructure arises f r o m t h e 
o r g a n i z a t i o n a n d a r r a n g e m e n t o f t h e c o n n e c ­
t ive t issues . W h e n we speak o f a m o v e m e n t 
b e i n g s u p p o r t e d , w e are d e s c r i b i n g t h e a c t i o n 
o f o p p o s i n g a n d b a l a n c e d t issue groups . T h e 
rec iproca l , b a l a n c e d p l a n e s o f c o n n e c t i v e t is­
sue s u p p o r t b o t h m u s c l e a n d b o n e b y the i r 
e last ic capabi l i ty . 

As in t h e sp ine , all j o i n t s s h o u l d l e n g t h e n 
w i t h m o v e m e n t a s t h e c o n n e c t i v e t issue 
wraps a n d suppor ts t h e j o i n t capsule . For 
th is t o h a p p e n , t h e c o n n e c t i v e t issue m u s t b e 
res i l ient . T h i s res i l i ence is felt as ease ; in p h y s ­
io logica l t e r m s , i t i s descr ibed as t o n e . An 
i n c r e a s e in c o n n e c t i v e t issue res i l ience i s o n e 
o f t h e goals o f w a r m u p b e f o r e exerc ise . 

T h e c o n c e p t o f phys ica l suppor t o f m o v e ­
m e n t i s s impl i f ied i f we t h i n k in t e r m s o f t h e 
c o n n e c t i v e t issue b e d r a t h e r t h a n i n t e r m s o f 

Figure 8-8 
These fascial dumpings are the common "sore 
places" that we complain about. 
(A) The trapezius as it crosses the tip of the shoul­
der (acromion). 
(B) The trapezius as it crosses the scapula below 
the scapular spine. 
(C) The interaction of the levator scapulae and the 
supraspinatus at the upper medial point of the 
scapula (often especially intractable). 
(D) The interaction between the trapezius and 
latissimus dorsi at about the lumbo-dorsal hinge. 
(E) The attachment of the levator scapulae to the 
base of the occiput. 
(F) The pad created by the latissimus dorsi at the 
lumbosacral junction. 
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m u s c l e m o v e m e n t . Phys ica l a c t i o n alters t h e 
s h a p e o f t h e c o n n e c t i v e t issue b e d t h r o u g h ­
o u t t h e s t ructure , c r e a t i n g greater c h a n g e 
w h e r e m o v e m e n t o r i g i n a t e s a n d r ipp l ing i n t o 
m o r e a t t e n u a t e d c h a n g e far ther a w a y f r o m 
t h e or ig in o f m o v e m e n t . B o n e s are spacers , 
l ike t h e m e m b e r s of a g e o d e s i c d o m e . A s i m ­
plif ied m o d e l is a t e n t , w h e r e t h e t e n t p o l e is 
h e l d u p r i g h t b y t h e b a l a n c e d t e n s i o n b e t w e e n 
ropes o n b o t h sides. 

W e t e n d t o h a v e a n easier t i m e e n v i s i o n i n g 
support f r o m b e l o w f r o m a b a s e s u c h as t h e 
ear th or a chair . S u p p o r t in a l iv ing, m o v i n g 
b o d y c o m e s f r o m a b o v e a s wel l a s f r o m b e l o w . 
T h e h e a d a n d t h e f ingert ips are as m u c h a 
part o f t h e suppor t s t ructure as are t h e t o e s . 
A d e q u a t e l e n g t h i n t h e n e c k a n d a d e q u a t e 
lift i n t h e h e a d are essent ia l t o t h e m o v e m e n t 
integr i ty of t h e b o d y as a w h o l e . 

W h e n t h e c o n n e c t i v e t issue b e d i s n o t 

Lumbar vertebrae 

res i l ient , e i t h e r g e n e r a l l y o r local ly , h o l d i n g 
p a t t e r n s b e c o m e h a b i t u a l . T h e r e i s a c o n c o m i ­
t a n t loss o f r a n g e o f m o v e m e n t a n d o f energy . 
M a n y p h y s i c a l t h e r a p i e s address t h i s loss o f 
abi l i ty . T h e Rol f ing i n t e r v e n t i o n i s t h e o n e w e 
k n o w b e s t . B y w o r k i n g t o e n h a n c e t h e resil i­
e n c e o f t h e c o n n e c t i v e t issue b e d , Ro l f ing 
r e e d u c a t e s t h e b o d y t o w a r d a n i m p r o v e d 
r e l a t i o n s h i p t o t h e gravi ty l i n e . 

B o t h Rol f ing a n d m a s s a g e m i g h t b e classi­
f ied as d i rec t i n t e r v e n t i o n t e c h n i q u e s . S h i ­
a tsu , a c u p u n c t u r e , a n d r e f l e x o l o g y ac t b y 
re leas ing e n e r g y t h r o u g h t h e c o n n e c t i v e t is­
sue . O t h e r t h e r a p i e s w o r k t h r o u g h r e t r a i n i n g 
m o v e m e n t , e i t h e r pass ive ly (Trager m e t h o d ) 
o r act ively , o r b y a c o m b i n a t i o n o f a c t i v e a n d 
passive (Rol f ing M o v e m e n t w o r k , A l e x a n d e r 
work , Fe ldenkra is F u n c t i o n a l I n t e g r a t i o n ) . 
Exerc ise t h a t i s p r o p e r l y d o n e a lso t o n e s a n d 
l e n g t h e n s c o n n e c t i v e t i ssue . S o m e f o r m s o f 
exerc i se , s u c h a s y o g a , t 'a i c h i , a n d s w i m ­
m i n g , are b y d e s i g n ac t iva tors o f c o n n e c t i v e 
t issue t o n e . Poor ly d o n e exerc i se a n d exerc i s ­
i n g w h e n e x h a u s t e d , h o w e v e r , h a v e a n o p p o ­
site e f fec t o n c o n n e c t i v e t i ssue , c a u s i n g i t t o 
h a r d e n a n d c o n t r a c t . 
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In terver tebra l , 
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Figure 8-9 
The figure to the right shows the lengthening that 
occurs with spinal movement as connective tissue 
more closely wraps the joint. Notice that the con­
nective tissue fibers change direction, becoming 
more vertical as the spinal column elongates. 
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Movement and Gravity 

W h e n a n y par t o f t h e b o d y m o v e s , t h e e n t i r e 
b o d y r e s p o n d s . W e a lways m o v e f r o m a b a s e 
o f s u p p o r t . Ideally, w h e n w e sit, m o v e m e n t 
i s i n i t i a t e d f r o m t h e par t o f t h e pelvis t h a t i s 
res t ing o n t h e chair . W h e n m o v i n g forward , 
t h e pelvis rocks f o r w a r d , t h e p u b i c b o n e drops 
s l ight ly t o w a r d t h e s i t t ing surface , a n d t h e 
t a i l b o n e is e l e v a t e d o f f t h a t sur face (Fig 9-1). 
T h e m o v e m e n t is l ike a spr ing. I t starts at t h e 
pelvis a n d i s q u i c k l y t r a n s m i t t e d t h r o u g h t h e 
b o d y u p t o t h e h e a d a n d d o w n t o t h e feet . 
T h i s fa l l ing- forward m o t i o n takes o n l y sec­
o n d s ; i t i s t h e first par t o f a n y f o r w a r d m o v e ­
m e n t . A s f o r w a r d m o t i o n starts , t h e pelvis 
w i d e n s , h o w e v e r s l ight ly . T h e r e i s a n i n c r e a s e 
i n t h e s p a c e across t h e sacro i l iac j u n c t i o n 
a n d a w i d e n i n g a t t h e p u b i c b o n e ( p u b i c 
s y m p h y s i s ) . As a result , t h e h i p b o n e s ( g e n e ­
ral ly c o n s i d e r e d re la t ive ly i m m o v a b l e ) a lso 
w i d e n . 

I n w a l k i n g , w e p u s h o f f f r o m t h e g r o u n d 
u s i n g t h e j o i n t s in t h e f o o t (Fig. 9-2). T h i s 
in i t i a tes m o v e m e n t i n t h e first s p l i t - s e c o n d ; 
m o v e m e n t i s t h e n t r a n s m i t t e d t o t h e a n k l e . 
A b o v e t h e a n k l e , t h e s h i n b o n e c o m e s for­
w a r d w h i l e t h e h e e l b o n e slides b a c k w a r d , 
t h e r e b y i n c r e a s i n g t h e h o r i z o n t a l space i n t h e 
f o o t as wel l a s t h e ver t i ca l space b e t w e e n f o o t 
a n d a n k l e . O n c e a g a i n , t h i s i s m o v e m e n t b y 
l e n g t h e n i n g . A s t h e s h i n b o n e c o m e s forward , 
t h e r e m a i n d e r o f t h e b o d y i s p r o p e l l e d for­
ward . Ideal ly, t h e resu l t ing m o v e m e n t i s 
l i teral ly a fa l l ing forward o f t h e w h o l e b o d y 
— u n l e s s s o m e par t o f t h e b o d y i s h e l d b a c k . 

I n w a l k i n g , a n d par t i cu lar ly i n r u n n i n g , 
t h e r e i s a great i m p a c t on t h e f o o t . T h e spaces 
b e t w e e n t h e b o n e s o f t h e f o o t w i d e n a n d 
l e n g t h e n a s t h e f o o t c o m e s i n c o n t a c t w i t h 
t h e g r o u n d ; t h e y n a r r o w a n d a r c h a s t h e f o o t 
l ifts u p . N o t o n l y i s t h e r e l i n e a r e x t e n s i o n i n 

t h e j o i n t s o f t h e b o n e s g o i n g f r o m h e e l 
t o t o e s , t h e r e i s a lso w i d e n i n g b e t w e e n t h e 
b o n e s o f t h e f o o t t h a t are side b y side. T h i s 
c u s h i o n i n g o f m o v e m e n t acts b o t h t o p r o t e c t 
t h e s t ructure a n d t o prov ide spr ing for t h e 
n e x t s tep . T h e spr ing a c t i o n c o m e s f r o m 
t h e l e n g t h e n i n g p r o v i d e d a s t h e c o n n e c t i v e 
t issue wraps a n d e x t e n d s t h e j o i n t s . T h e leg 
b e c o m e s l o n g e r w i t h m o v e m e n t . T h i s i s t h e 
result o f l e a n i n g forward f r o m t h e base o f 
suppor t , a l l o w i n g t h e leg t o c o m e forward 
by l e n g t h e n i n g a t all o f its j o i n t s . 

T h e h i p j o i n t l e n g t h e n s a s wel l a s w i d e n s 
w i t h m o v e m e n t . C o n n e c t i v e t issue wraps t h e 
i n t e r f a c e b e t w e e n t h e h e a d o f t h e leg b o n e 
( f emur) a n d t h e h i p socke t ( a c e t a b u l u m ) , s o 
t h a t t h e h e a d o f t h e f e m u r drops s l ight ly o u t 
o f t h e s o c k e t a n d d o w n w a r d . T h i s frees t h e 
pelvis for t w o o f t h e t h r e e m o v e m e n t s c h a r a c ­
ter is t ic o f w a l k i n g : r o c k i n g forward a n d b a c k 
a n d f r o m side t o s ide. ( T h e th i rd m o v e m e n t i s 
swivel ing , w h i c h results f r o m t h e f r e e d o m o f 
m o v e m e n t b e t w e e n s a c r u m a n d i l i u m ) . 

A b a s e of s u p p o r t is an u n m o v i n g surface 
o r s t ruc ture f r o m w h i c h m o v e m e n t i s in i t i ­
a t e d . Ideally, all parts o f t h e b o d y are free to 
r e s p o n d t o m o v e m e n t . But t h i s i s s e l d o m 
ful ly real ized. M o r e o f t e n , i n w a l k i n g w e c o n ­
t rac t s o m e par t r a t h e r t h a n ful ly l e n g t h e n i n g . 
T h e leg m a y b e pul led u p aga ins t t h e h i p 
j o i n t ; t h e h i p m a y b e i m m o b i l i z e d a n d used 
as an i n t e r n a l b a s e of suppor t . As t h e leg is 
pul led u p , t h e h i p j o i n t i s c o m p r e s s e d , shor t ­
e n e d . T h e p a t t e r n o f c o m p r e s s i o n i s t rans ­
m i t t e d t h r o u g h t h e b o d y . T h e m o s t e x t r e m e 
e x a g g e r a t i o n o f th i s k i n d o f w a l k i n g i s t h e 
g o o s e s tep . 

J o g g i n g a n d r u n n i n g are a m a t t e r o f l ean­
i n g f a r t h e r forward t h a n w h e n walk ing ; y o u 
ad jus t y o u r speed i n w a l k i n g o r r u n n i n g b y 
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h o w far y o u l e a n forward . T h i s i s t h e h a r d e s t 
t h i n g for u s t o d o ; w e t e n d t o resist l e t t i n g 
e v e r y t h i n g g o forward . W e b r i n g t h e s h o u l ­
ders b a c k , t h e ass b a c k , a n d / o r h a n g o n t o o u r 
sp ine in s o m e way, in order to h a v e a f ee l ing 
o f c o n t r o l . A c o m m o n e x a g g e r a t i o n o f t h i s i s 
h o l d i n g t h e b o d y t e n s e l y u p r i g h t a s w e w a l k 
or run , w i t h t h e result t h a t t h e legs are in 
f ront o f t h e torso . T h e b o d y i s t h e n l i teral ly 
l e a n i n g b a c k w a r d . 

I n m o v i n g w i t h l e n g t h , a s m o v e m e n t i s 
in i t ia ted , t h e j o i n t s o p e n ( l e n g t h e n ) s p o n ­
t a n e o u s l y a n d sequent ia l ly . First t h e a n k l e 
o p e n s . As i t r e a c h e s t h e p r o p e r l imi t , t h e k n e e 
j o i n t o p e n s , a n d s o o n . Insofar a s t h e j o i n t s 
are free t o o p e n , t h e m o v e m e n t o f w a l k i n g 
ripples all t h e w a y t h r o u g h t h e b o d y t o t h e 
h e a d . 

Figure 9-1 
Rising 

Figure 9-2 
Walking. 

M a n y p e o p l e h a v e a t e n d e n c y t o carry t h e i r 
h e a d s a s t h o u g h t h e y w e r e i n d e p e n d e n t s truc­
tures . A m o r e w o r k a b l e i m a g e i s to c o n s i d e r 
t h e skull as a great b i g v e r t e b r a s i t t ing on t o p 
o f t h e s p i n e . T h i s a l lows u s t o v isual ize h o w 
t h e h e a d c a n m o v e " i n l i n e " w i t h t h e rest o f 
t h e s p i n e . W h e n t h e m o v e m e n t o f t h e s p i n e 
is l ike a spr ing, t h e h e a d is its last s e g m e n t . 
M o v e m e n t reverberates t h r o u g h t h e s p i n e 
a n d i s re leased t h r o u g h m o v e m e n t o f t h e 
h e a d . H o l d i n g a n y w h e r e i n t h e s t ruc ture 
ref lects m o s t s t r o n g l y a t t h e e n d s o f t h e 
b o d y — b e t w e e n t h e a n k l e a n d h e e l a n d 
b e t w e e n t h e h e a d a n d n e c k . H o l d i n g c a n 
a lso o r i g i n a t e a t t h e t o p e n d . A l m o s t u n i ­
versally, w h e n w e t h i n k o f s o m e t h i n g o r 
c o n c e n t r a t e i n a n y way, w e h o l d o u r h e a d s 
rigidly. T h i s h o l d i n g travels d o w n t h r o u g h 
t h e s p i n e a n d i n t o t h e legs, r e s u l t i n g i n a n 
a u d i b l y h e a v i e r t read . W h e n t h i n k i n g ( w h i c h 
i s m o s t o f t h e t i m e ) , w e c o m e d o w n h e a v i l y 
o n o u r h e e l s . 

I n d a y - t o - d a y l iv ing , w e d o n ' t t h i n k a b o u t 
m o v e m e n t i n a n a t o m i c a l t e r m s . A m o r e 
access ib le c o n c e p t h a s t o d o w i t h c o n t r o l l e d / 
a l l o w e d m o v e m e n t . H o l d i n g t h e h e a d r igidly 
o n t h e n e c k i s c o n t r o l . T h i s k i n d o f r ig idi ty i s 
a l m o s t a lways a r e s p o n s e to u n c o n s c i o u s fear : 
we are afra id o u r h e a d wil l fall off , we are 
afra id t h a t w e wil l b e s o jarred t h a t o u r h e a d 
wil l b e ser ious ly d i s t u r b e d , w e ' r e a l m o s t afra id 
o u r b r a i n s wil l get ra t t led . W h e n w e w a n t t o 
f o c u s o n s o m e t h i n g , m o s t o f u s a u t o m a t i c a l l y 
feel a s t h o u g h w e h a v e t o h o l d sti l l . W e are 
afraid w e wil l lose t h e i m a g e . T h i s h a p p e n s 
w h e n w e are v i sua l iz ing i n t e r n a l l y ( l o o k i n g a t 
t h e p i c tures i n s i d e o u r h e a d ) a s wel l a s w h e n 
we are s e e i n g ex terna l ly . I t is a m i s u s e of o u r 
abi l i t ies , y e t i t i s v e r y c o m m o n . 

T h e o t h e r e n d o f t h i s c o n t i n u u m i s a l l o w e d 
m o v e m e n t . W e c a n b e c o n f i d e n t t h a t a s w e 
w a l k o u r b r a i n s wil l n o t b e ra t t led . W e c a n 
b e sure t h a t w e c a n see t h e w o r l d i n m o v i n g 
p i c t u r e s . W e all are ab le t o see a n d u n d e r s t a n d 
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m o v i e s e v e n t h o u g h t h e y s h o w a n e w f r a m e 
t w e n t y - f o u r t i m e s a s e c o n d . W e d o n ' t h a v e 
t o h o l d e a c h f r a m e still i n order t o see it . W e 
d o n ' t n e e d t o c o n t r o l e v e r y aspec t o f o u r 
m o v e m e n t ; w e n e e d t o let ourse lves m o v e 
a n d a b s o r b a n d let g o . 

T h e idea t h a t s t ruc ture d e t e r m i n e s f u n c t i o n 
i s a n o l d o n e . Ida Ro l f gave e x p a n d e d m e a n ­
i n g t o t h e reverse c o n c e p t — t h a t f u n c t i o n 
d e t e r m i n e s s t ruc ture . U s i n g t h e c o n n e c t i v e 
t issue m o d e l , w e c a n e l a b o r a t e h o w parts o f 
t h e b o d y t h a t are a n a l o g o u s s t ruc tura l ly (a rms 
a n d legs) are f u n c t i o n a l l y d i f fe rent . T h e differ­
e n c e lies i n t h e w a y t h e l i m b s a t t a c h t o t h e 
t r u n k , re f l ec t ing a d i f f e r e n c e in n e e d a n d use . 
I n t h e leg, a t t a c h m e n t s are p r i m a r i l y for l in ­
ear t r a c k i n g . T h e r e i s t h e n e e d for t h e leg t o 
g o forward a n d b a c k a n d for t h e j o i n t s o f t h e 
leg t o m o v e w i t h o u t e x c e s s r o t a t i o n . I n t h e 
a r m a n d shoulder , t h e p r i m a r y n e e d i s for 
r o t a t i o n as wel l as for m o b i l i t y in all t h e 
j o i n t s . T h i s is a v e r y d i f f e r e n t k i n d of 
l e n g t h e n i n g . 

T h e o r g a n i z a t i o n o f t h e c o n n e c t i v e t issue 
i n t h e legs t h e r e f o r e n e e d s t o b e d i f fe rent 
f r o m t h a t o f t h e a r m . In t h e leg, i t i s s t ruc­
t u r e d for s tabi l i ty ; in t h e a r m , i t i s m o r e e las­
t i c for f lexibi l i ty . T h e s h o u l d e r b l a d e a n d 
c o l l a r b o n e ideal ly f loat freely i n t h e c o n n e c ­
t ive t i ssue , w h i l e t h e h i p b o n e a n d leg are 
m o r e c l o s e l y k n i t . I n m a n y m o v e m e n t s , t h e 
a r m ac t s i n r e s p o n s e t o t h e rest o f t h e b o d y 
w h i l e t h e legs i n i t i a t e m o v e m e n t . T h e t 'a i 
c h i c o n c e p t i s t h a t t h e a r m s f low l ike r i b b o n s 
af ter m o v e m e n t h a s b e e n i n i t i a t e d i n t h e 
legs a n d pelvis . 

We b e l i e v e t h a t t h e r e i s a d i f f e r e n c e in t h e 
c o m p o s i t i o n o f t h e c o n n e c t i v e t issue i n t h e 
legs a n d t h e a r m s , par t i cu lar ly i n s t ructures 
l ike t h e i n t e r o s s e o u s m e m b r a n e s o f t h e fore ­
a r m a n d l ower leg. I n t h e a r m , t h e i n t e r o s ­
seous m e m b r a n e n e e d s t o b e e las t ic s o t h a t 
t h e b o n e s c a n r o t a t e w i t h t h e m u l t i d i r e c t i o n a l 
u s e o f t h e h a n d . I n t h e lower leg, t h e in ter ­
o s s e o u s m e m b r a n e m u s t b e d e n s e r t o s u p p o r t 

t h e leg a n d c o n t r o l r o t a t i o n b e t w e e n t h e 
t w o b o n e s a s t h e f o o t m o v e s . T h e d e n s i t y 
a n d a r r a n g e m e n t o f t h e fibers as well as t h e 
p h y s i c a l n a t u r e o f t h e in terce l lu lar m a t r i x 
m u s t b e d i f ferent , t o give t h e n e c e s s a r y dif­
f e r e n c e i n c o m p r e s s o r abi l i ty ( res is tance t o 
c o m p r e s s i o n ) . 

W e ex is t i n g r a v i t y — w e h a v e w e i g h t a n d 
w e rest o n t h e surface o f t h e Ear th . I n genera l , 
a b o d y ' s o n l y g o o d c h o i c e w i t h respect to 
gravi ty i s vert ical i ty . T h e c o n c e p t is, however , 
m e r e l y a useful a b s t r a c t i o n . Because t h e b o d y 
is c o n s t a n t l y m o v i n g , t h e r e is rarely s tat ic 
vert ica l i ty . 

Bodies a lso d o n ' t m o v e s tra ight forward. 
Every ges ture is on a d i a g o n a l , a n d these diag­
o n a l s are b a l a n c e d . I t i s t h i s b a l a n c e a m o n g 
c r o s s - m o v e m e n t s t h a t creates f u n c t i o n a l ver­
t i ca l i ty i n t h e m o v i n g body . For e x a m p l e , i n 
w a l k i n g , o n e leg a n d h i p c o m e forward t o ­
g e t h e r w i t h t h e o p p o s i t e s h o u l d e r a n d a r m 
w h i l e t h e o t h e r leg a n d h i p w i t h t h e o p p o s i t e 
a r m a n d s h o u l d e r b a l a n c e b a c k w a r d . T h e r e i s 
a lways t h i s k i n d o f rec iproca l m o v e m e n t tak­
i n g p l a c e a r o u n d t h e c e n t r a l axis o f t h e body . 
T u r n i n g t h e b o d y i s i n i t i a t e d f r o m t h e base 
o f s u p p o r t w h i c h , in walk ing , i s m e d i a t e d 
t h r o u g h t h e feet . T h e r e m u s t t h e r e f o r e b e 
e n o u g h e las t i c i ty o f a c t i o n a t t h e a n k l e j o i n t 
a n d b e t w e e n t h e f o o t b o n e s t o a l low n o t o n l y 
for b e n d i n g a t t h e j o i n t b u t a lso for r o t a t i o n 
s o a s t o m o v e q u i c k l y a n d s m o o t h l y f r o m 
o n e s ide t o t h e o ther . 

W i t h s o m e c a u t i o n , w e use t h e a m b i g u o u s 
w o r d " c o r e " for t h e b o d y ' s c e n t r a l axis . I t i s 
a n o t h e r useful a b s t r a c t i o n ; t h e r e i s no struc­
tural c o r r e l a t e for t h i s c o r e . T h e b a l a n c e d 
d i a g o n a l s o f t h e l i m b s f u n c t i o n bes t i n c o m ­
b i n a t i o n w i t h t h e free spr ing a c t i o n o f t h e 
c o r e . W e h a v e discussed t h e spr ing a c t i o n o f 
t h e s p i n e . T h e c o n c e p t o f a c o r e i n c l u d e s b o t h 
s p i n e (wi th h e a d , s a c r u m , a n d c o c c y x ) a n d 
t h e v iscera . T h e r e i s r e a s o n t o be l i eve t h a t t h e 
c o n n e c t i v e t issue of t h e organs is a lso a part 
o f m o v e m e n t . T h i s c a n b e d e m o n s t r a t e d i n 
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dissec t ion a n d i s vis ible in b e h a v i o r . T h e 
viscera t h e m s e l v e s , t h e n , a lso h a v e a spr ing 
a c t i o n t h a t he lps t o o r g a n i z e m o v e m e n t i n 
t h e b o d y as a w h o l e . 

T h e l i teral c e n t r a l axis o f t h e b o d y travels 
t h r o u g h t h e v iscera , n o t t h r o u g h t h e s p i n e 
(Fig. 9-3). A s t o m a c h a c h e , a h e a r t s p a s m , 
h e m o r r h o i d s , a s t h m a — a l l def lec t t h e b o d y 
f r o m ver t ica l i ty a s m u c h a s o r m o r e t h a n 
a m u s c l e s p a s m or a r o t a t e d v e r t e b r a . F u n c ­
t ional ly , t h e n , t h e v iscera are i n c l u d e d i n 
t h e c o r e s t ructure a n d are a d e t e r m i n a n t of 
vert ical i ty . 

Even w h e n t h e p r i m a r y m o v e m e n t i s 
s traight forward, s u c h as w a l k i n g across an 
u n i m p e d e d floor, t h e j o i n t s o f s u p p o r t i n t h e 
b o d y still n e e d t o b e free t o r o t a t e s l ightly. 
T h e clearest e x a m p l e o f th i s ( a n d t h e largest 
r o t a t i o n in w a l k i n g in a s t ra ight l ine ) is in t h e 
c o n n e c t i o n b e t w e e n t h e s a c r u m ( t h e b a s e o f 
t h e spine) a n d t h e t w o b o n e s o f t h e h i p . T h e 
s a c r u m r e m a i n s re lat ively s table as t h e t w o 
h i p b o n e s r o c k w i t h e a c h m o v e m e n t o f t h e 
leg. T h e m o v e m e n t is a l m o s t l ike a f igure 
e ight , a b s o r b i n g a n d a c c o m m o d a t i n g t h e 
swivel a c t i o n a s o n e leg a n d t h e n t h e n e x t 
reaches t h e f loor. ( T h i n k o f M a r i l y n M o n r o e 
o n h e r w a y across t h e f loor. T h i s i s a n e x a g ­
g er a t ion , b u t i t i s g raphic . ) 

W h e n w e are s t a n d i n g m o r e o r less still , 
i f we are in a l i g n m e n t , o u r w e i g h t i s c o m f o r t ­
able a n d we n e e d less ef fort to k e e p ourse lves 
upr ight . I n s t a n d i n g still , t h e c o n c e p t o f 
w e i g h t is a g o o d w a y of a n a l y z i n g s t ructure . 
T h e c lassic e x a m p l e h a s t o d o w i t h t h e pos i ­
t i o n o f t h e h e a d . I f t h e h e a d i s t o o far f o r w a r d 
— t h a t is, i f t h e c h i n or f o r e h e a d i s l e a d i n g t h e 
rest o f t h e b o d y — t h e n i t i s n o t s u p p o r t e d by 
t h e n e c k . I t i s c a n t i l e v e r e d . S i n c e t h e h e a d 
weighs s o m e w h e r e b e t w e e n t e n a n d f i f teen 
p o u n d s , w e m u s t t h e n use t h e large m u s c l e s 
i n t h e b a c k o f t h e s h o u l d e r s a n d n e c k l i teral ly 
t o h o l d o n t o our h e a d s . A s s o o n a s t h e h e a d 
is m o v e d b a c k i n t o a p o s i t i o n w h e r e i t is 
c e n t e r e d o n a n d s u p p o r t e d b y t h e n e c k , i t 

b e c o m e s f u n c t i o n a l l y l ighter . T h e m u s c l e s o f 
t h e b a c k o f t h e n e c k a n d t h e s h o u l d e r s c a n 
t h e n start t o re lax . 

T h e c o n c e p t o f gravi ty i s par t i cu lar ly 
a p p r o p r i a t e t o a m o v i n g b o d y . T h e b o d y 
in m o t i o n i s still a l i g n e d — t h e h e a d i s in l i n e 
w i t h t h e s h o u l d e r s , t h e s h o u l d e r s are i n l i n e 
w i t h t h e a b d o m e n , t h e a b d o m e n i s i n l i n e 
w i t h t h e pelvis , t h e pelvis i s i n l i n e w i t h t h e 
k n e e s — n o m a t t e r h o w far o r i n w h a t direc­
t i o n t h e b o d y l e a n s . T h e e x c e p t i o n i s t h e o n e 
leg t h a t i s f o r w a r d t o p r e v e n t t h e b o d y f r o m 
fa l l ing . W h e n t h e l e a n i n g b o d y i s i n a l ign­
m e n t , t h i s f o r w a r d f o o t i s d i rec t ly u n d e r t h e 
h e a d (Fig. 9-4). T h e s u p p o r t for t h e h e a d is 
t h e f o r w a r d f o o t . G r a v i t y t h e n ac ts t h r o u g h 
t h e b o d y i n t h e w h o l e space t h a t i t o c c u p i e s , 
a b r o a d b a s e b e t w e e n t h e t w o feet . 

Figure 9-3 
Central axis of the body. 
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I n l o o k i n g a t t h e c o n n e c t i v e t issue a r r a n g e ­
m e n t i n d i s s e c t i o n s o f h u m a n b o d i e s , w e 
n o t e d t h a t t h e r e was s e l d o m a l i n e a r (vert ical 
o r h o r i z o n t a l ) a r r a n g e m e n t o f c o n n e c t i v e 
t issue f ibers o n t h e surface o r d e e p w i t h i n 
t h e b o d y . T h e f i b e r s t e n d e d t o r u n d i a g o n a l l y 
across t h e b o d y . For i n s t a n c e , we saw a h e a v y 
c o n c e n t r a t i o n o f f i b e r s g o i n g f r o m o n e side 
o f t h e c h e s t across t o t h e o p p o s i t e side o f 
t h e a b d o m e n a n d d o w n t o t h e o p p o s i t e h i p . 
Fascial cr isscrosses s e e n i n d i s s e c t i o n s e e m t o 
re la te t o t h e n o r m a l r o t a t i o n s i n a m o v i n g 
b o d y . W h e n cr isscrosses h a v e h e a v y c o n c e n ­
t r a t i o n s o f fat a n d grist le , t h i s i s t h e excess ive 
r e s p o n s e o f a b o d y t h a t i s n o t in a l i g n m e n t . 
M a n y o f t h e s e p a d d e d o b l i q u e a n g l e s c a n b e 
s e e n o n t h e surface o f t h e b o d y . T h e y are usu­
al ly fo lds , f r e q u e n t l y fo lds t h a t p e o p l e refer t o 
as fat t h a t t h e y c a n ' t get rid of . B u t t h e y are 
a c t u a l l y h e a v i e r b a n d s o f c o n n e c t i v e t issue, 
usual ly a r e s p o n s e to a b n o r m a l r o t a t i o n o f 
t h e b o d y i n m o v e m e n t . I n a n a l i g n e d b o d y , 
o b l i q u e fascial s t ructures are n o t r a n d o m . 
T h e y are n e c e s s a r y for n o r m a l m o v e m e n t . 
T h e o b l i q u e s o n t h e f r o n t o f t h e b o d y are 
i n b a l a n c e w i t h t h o s e o n t h e b a c k . 

S e e n f r o m t h e f r o n t , a w e l l - a l i g n e d p e r s o n 
s h o u l d a p p r o a c h s y m m e t r y , b u t w e are n e v e r 
e n t i r e l y s y m m e t r i c a l . For o n e t h i n g , t h e 

p l a c e m e n t o f t h e o r g a n s i s a s y m m e t r i c a l . 
Further , i t s e e m s poss ib le t h a t d i f ferences in 
b r a i n f u n c t i o n e n g e n d e r a s y m m e t r i c a l m o v e ­
m e n t p r e f e r e n c e s resul t ing i n s tructural a s y m ­
m e t r y . T h e s e n o r m a l d i f fe rences are s l ight 
a n d , ideally, i t i s poss ib le to visual ize hor i ­
z o n t a l l ines t h r o u g h t h e body . 

T h e r e is a fur ther m e a s u r e of p r o p e r al ign­
m e n t . T h i s i s t h e r e l a t i o n s h i p o f t h e deep t o 
t h e m o r e superf ic ia l s t ructures , t h e b a l a n c e 
b e t w e e n surface t issue a n d t issue t h a t i s c lose 
t o t h e b o n e . T h i s i s v is ible i n t h e surface 
c o n t o u r . W h e r e t h e r e i s excess ive k n o t t i n g 
or f l abb iness , t h e r e i s t h i s k i n d of surface- to-
d e e p t issue i m b a l a n c e . 

W h e n i n n e r a n d o u t e r s t ructures are i n 
b a l a n c e , t h e t issue h a s w h a t w e cal l proper 
t o n e , m u c h t h e w a y a v i o l i n s tr ing t h a t i s 
i n p e r f e c t t e n s i o n h a s per fec t p i t c h . All t h e 
w o r d s w e use t o descr ibe t issue t o n e are sub­
j e c t i v e — t h e y h a v e t o d o w i t h p e r s o n a l experi ­
e n c e r a t h e r t h a n o b j e c t i v e s tandards . Yet g o o d 
t o n e is s o m e t h i n g we all r e c o g n i z e . It is a 
spr inginess t o t h e t o u c h a n d suppleness i n 
m o v e m e n t . 

Vert ica l i n t e g r i t y a n d g o o d t o n e are our 
m e a s u r e s o f a p r o p e r l y a l i g n e d b o d y . W h a t 
gets in t h e w a y o f t h i s ideal s t ructure? For Ida 
Rolf , t h e b a l a n c e o f t h e pelvis was p a r a m o u n t . 
S h e fel t t h a t every sess ion in Rol f ing has as its 
u l t i m a t e goal t h e c r e a t i o n o f b e t t e r b a l a n c e i n 
t h e pelvis . T h i s h a s t o d o w i t h t h e re la t ions o f 
t h e h i p b o n e ( i l i u m ) , t h e s a c r u m , a n d t h e 
lo we r b a c k ( l u m b a r ) ver tebrae . T h e s e re la t ions 
are n o t s i m p l e . T r o u b l e — p a i n , awkwardness , 
s t i f fness , h e a v i n e s s — i s a p r o d u c t of misa l ign­
m e n t ( r o t a t i o n ) o f a n y o n e o f t h e s e e l e m e n t s 
w i t h respec t t o a n o t h e r . I n t h e pe lv ic reg ion , 
t h e h i p b o n e c a n b e ro ta ted i n its re la t ion t o 
t h e s a c r u m o r t h e leg b o n e . T h e s a c r u m c a n 
b e r o t a t e d w i t h respect t o t h e l u m b a r sp ine 
o r t h e t a i l b o n e o r t h e h i p b o n e . T h e r e m a y b e 
f u r t h e r r o t a t i o n s b e t w e e n indiv idua l l u m b a r 
v e r t e b r a e . 

Figure 9-4 
Walking. 
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W h e n w e speak o f t h e r o t a t i o n o f b o n e s 
wi th respect t o e a c h o ther , w e are t a l k i n g 
a b o u t t h e " h o m e " p o s i t i o n o f t h e b o n e . T h i s 
i s t h e p o s i t i o n t h a t t h e b o n e r e t u r n s t o w h e n 
i t i s a t rest. In m o v e m e n t t e r m s , t h e restr ic­
t i o n w o u l d be n o t i c e a b l e as a loss of r a n g e of 
m o v e m e n t . All o f t h e s e i m b a l a n c e s b e t w e e n 
b o n e s are m a i n t a i n e d b y t h e soft t i s s u e — m u s ­
cle , l i g a m e n t , c o n n e c t i v e t i ssue . T h e d i s c o m ­
fort we feel arises f r o m our a w a r e n e s s of soft 
t issue t e n s i o n ra ther t h a n b o n e i m b a l a n c e . 

R o t a t i o n is a c o m b i n a t i o n of t i l t ing a n d 
swivel ing o f b o d y parts , c r e a t i n g i m b a l a n c e s 
i n t h e vert ica l a n d h o r i z o n t a l p l a n e s . Here w e 
e n c o u n t e r a n i n t e r e s t i n g di f f icul ty i n t rans la t ­
ing f r o m t h e visual t o t h e verba l . S e e n i n p r o ­
file, excess ive pe lv ic t i l t t h r o w s of f t h e ver t ica l 
l ine . Seen f r o m t h e f r o n t (or t h e b a c k ) , a pe l ­
v ic t i l t t h r o w s o f f t h e h o r i z o n t a l l i n e across 
t h e body . I m a g e s are t w o - d i m e n s i o n a l ; t h e 
b o d y i s t h r e e - d i m e n s i o n a l . T h e c o m b i n a t i o n 
o f vert ical a n d h o r i z o n t a l t i l t i n g i n t h e b o d y 
is w h a t we cal l r o t a t i o n , a spiral twist . 

T h e r e is a wel ter of t e r m i n o l o g y used to 
descr ibe t h e var ious types o f r o t a t i o n o f t h e 
p e l v i s / s a c r u m / l u m b a r s p i n e area . T h e y are 
precise as d i a g n o s t i c too l s , b u t u n f o r t u n a t e l y 
t h e y t e n d t o c o n f u s e t h e s i t u a t i o n for m o s t 
o f us . Diagnos i s a t t e m p t s t o i d e n t i f y t h e m o s t 
p r o m i n e n t aspect o f a p r o b l e m . W e a n d o u r 
doc tors say, "I h a v e a lordosis (scol iosis , 
k y p h o s i s ) . " But t h e s e t e r m s t e n d t o l o c k t h e 
b o d y i n t o a s tat ic p ic ture . W h a t we n o t i c e so 
o f t e n i s t h a t r o t a t i o n s are n o t s tat ic , t h e y d o n ' t 
stay put . For e x a m p l e , t h e d a n c e r w i t h t o o 
c o n c a v e a l u m b a r c u r v e in s t a n d i n g wi l l o f t e n 
s h o w a n e x a g g e r a t e d c o n v e x c u r v e i n s i t t ing . 

W h a t are t h e s e t e c h n i c a l t e r m s , a n d h o w 
d o t h e y re late t o o u r c o n c e p t o f b o d y a l ign­
m e n t ? S e e n f r o m t h e side, lordosis i s a n exag­
gera t ion o f t h e n o r m a l curves o f t h e s p i n e . 
(There s e e m s t o b e n o m e d i c a l t e r m i n o l o g y 
for a b a c k t h a t i s t o o flat, e v e n t h o u g h th is 
c a n create a lo t o f m i s c h i e f . ) S e e n f r o m t h e 

f r o n t or b a c k , scol ios is is a s ideways S -shaped 
b e n d i n t h e sp ine , w h i c h s h o u l d b e m o r e o r 
less s t ra ight in t h i s view. 

Scol ios is a n d lordosis are c l i n i c a l t e r m s 
t h a t i d e n t i f y s p i n a l e x a g g e r a t i o n s . I n u s i n g 
t h e t e r m s , w e speak a s t h o u g h t h e i m b a l a n c e 
were so le ly o r m o s t l y c o n f i n e d t o t h e s p i n e . 
B u t a scol ios is i s m a n i f e s t l y an i m b a l a n c e of 
t h e b o d y as a w h o l e . A r m s , legs, h e a d , pelvis , 
a n d rib c a g e are all par t o f t h e a b e r r a t i o n . W e 
c a n ' t e v e n say t h a t t h e s p i n e i s w h a t i s h o l d ­
i n g t h e b o d y i n t h e s c o l i o t i c p o s t u r e . O u r 
e x p e r i e n c e as Rolfers i s t h a t w h e n we re lease 
t h e t issue o f a r m s o r legs o r r ib cage , t h e s p i n e 
starts t o u n w i n d . C o n v e r s e l y , t h e s p i n e wil l 
n o t u n w i n d u n t i l e x t e r n a l s t ruc tures are g i v e n 
greater r a n g e o f m o v e m e n t . S o w e prefer t o 
speak of c u r v a t u r e s o f t h e b o d y as a w h o l e 
r a t h e r t h a n curvatures o f t h e s p i n e . 

T h e r e are o t h e r fac tors i n v o l v e d i n ideal 
s t ructura l ver t i ca l a n d h o r i z o n t a l a l i g n m e n t . 
For e x a m p l e , i f a p e r s o n w i t h a fair ly b r o a d 
pelvis s tands w i t h h i s feet t o o c lose t o g e t h e r , 
he ' s o b v i o u s l y n o t g o i n g t o b e i n easy ba l ­
a n c e . He ' l l h a v e t o t i g h t e n s o m e par t o f h is 
b o d y t o k e e p h i m s e l f u p r i g h t — g r a b b i n g w i t h 
t h e t o e s , l o c k i n g h is k n e e s , t i g h t e n i n g t h e 
b u t t o c k s , a n d / o r c o n t r a c t i n g t h e s h o u l d e r s . 
I f h i s feet are s l ight ly f a r t h e r apart , t h e y c a n 
b a l a n c e t h e b r o a d pelv is . T h e t w o legs are 
f u n c t i o n a l l y a u n i t , a b a s e for e v e r y t h i n g 
a b o v e t h e m . A d e q u a t e w i d t h a n d d e p t h o f 
t h e b o d y , as wel l as free r a n g e o f m o t i o n , 
are all a par t of e v a l u a t i o n of s t ruc ture . 

T h e h u m a n b o d y i s o b v i o u s l y a n e n c l o s e d 
s y s t e m . W e ex is t w i t h i n t h e c i r c u m f e r e n c e o f 
o u r sk in a n d fasc ia . T h e h e a d i s t h e o p p o s i t e 
e n d o f a t e n s i o n l ine f r o m t h e feet . Proper 
l e n g t h a n d e x t e n s i o n w i t h i n t h a t c i r c u m f e r ­
e n c e a l lows for a d e q u a t e t o n e t h r o u g h o u t . 
T h i s leads u s b a c k t o t h e c i rcular c o n c e p t 
t h a t w e h a v e t a l k e d a b o u t i n r e f e r e n c e t o 
o t h e r aspects o f b a l a n c e . C a u s e a n d e f fec t 
i n t h e b o d y b e c o m e i n t e r r e l a t e d . 
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Body Contour 

W h e n w e l o o k a t t h e c o n t o u r o f t h e w h o l e 
b o d y , we c a n see i t as a m a p of t h e u n d e r l y i n g 
s t ructures a s t h e y a f fec t t h e c o n n e c t i v e t issue 
b e d . M u s c l e s e x p a n d a n d c o n t r a c t i n r e s p o n s e 
t o d e m a n d . Habi t s lay d o w n pads , s o m e t i m e s 
c o n t a i n i n g fa t ty a c c u m u l a t i o n s . T h e p o s i t i o n 
o f b o n e s w i t h i n m u s c l e a n d c o n n e c t i v e t issue 
c o n t r o l s t h e d i r e c t i o n o f m o v e m e n t . V o l i t i o n , 
h a b i t , a n d se l f - image s h a p e t h e c o n n e c t i v e 
t i ssue , w h i c h i n t u r n s u p p o r t s a n d restr icts 
t h e a c t i v i t y o f m u s c l e , b o n e , a n d o t h e r f u n c ­
t i o n s s u c h a s c i r c u l a t i o n , b r e a t h i n g , a n d 
d i g e s t i o n . T h e result is a p e r s o n ' s s h a p e . 

T h e c o n t o u r o f t h e b o d y i s b a s e d o n c o n ­
n e c t i v e t i ssue . As i t i n t e r a c t s w i t h b o n e s a n d 
m u s c l e s , t h e s e sof t t issues are t h e p r i m a r y 
d e t e r m i n a n t o f b o d y s h a p e . T h i s i s i n c o n t r a s t 
t o t h e usual artist 's c o n c e p t i o n o f m u s c l e 
a n a t o m y a s d e t e r m i n i n g t h e o u t l i n e o f t h e 
b o d y . B o d y s h a p e i s t h e r e f o r e a f fec ted b y t h e 
h o l d i n g p a t t e r n s t h a t w e h a v e descr ibed . 

A p h o t o g r a p h of a b o d y s h o w s s h a d o w s 
a n d h i g h l i g h t s t h a t c a n b e seen a s hi l ls a n d 
val leys (Fig. 10-1). T h e r e are areas w h e r e t h e 
t issue bulges a n d areas w h e r e i t appears to be 
h e l d d e e p . H i g h l i g h t s (hil ls) c o r r e s p o n d t o 
t h i c k e n e d pads o f t issue b e t w e e n skin a n d 
b o n e ( a n d / o r m u s c l e ) . T h e s e pads are o f t e n 
m a d e u p o f fa t ty t issue i n a s s o c i a t i o n w i t h 
f ibrous c o n n e c t i v e t issue. T h e s h a d o w s (val­
leys) a p p e a r t o b e areas w h e r e skin a l m o s t 
st icks t o b o n e ( a n d / o r m u s c l e ) . W h a t i s creat­
i n g t h e s e a d h e s i o n s s e e m s to be a c o m p a c t e d 
b e d o f c o l l a g e n fibers m i x e d w i t h interce l lu lar 
m a t r i x in its gel s tate . 

B o t h o f t h e s e modi f i e r s o f c o n t o u r ref lect 
t h e w a y t h e b o d y i s used . H e a v y fat a n d c o n ­
n e c t i v e t issue pads are v is ib le in areas t h a t 
h a v e b e e n u n d e r t e n s i o n for a l i f e t i m e . T w o 
pads t h a t are p r e s e n t in a l m o s t all b o d i e s are a 
v e r y h e a v y t h i c k e n i n g a t t h e b a s e o f t h e skull 
a n d a h e a v y p a d a t t h e base o f t h e sp ine , over 
t h e t o p of t h e b u t t o c k s (Fig. 10-2). M u s c l e s 
are o v e r u s e d i n t h e s e t w o areas . T h e large, 
b r o a d m u s c l e a t t h e b a s e o f t h e skull ( trapez­
ius) i s in c o n s t a n t part ia l c o n t r a c t i o n to sup­
p o r t a forward h e a d . T h e u p p e r m a r g i n o f t h e 
g luteus m a x i m u s h a b i t u a l l y c o n t r a c t s t o h o l d 

Figure 10-1 
Body contour tells us a lot about the condition of 
the underlying connective tissue and its potential 
for movement. Here are photographs of three very 
different body types. Intuitively we have expecta­
tions of how these bodies will move. 
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t h e pelvis rigid. C h r o n i c t e n s i o n h a s resul ted 
in a h e a v y pad on t h e b o d y surface . 

I n d e n t a t i o n s are l ikewise vis ible in areas 
t h a t h a v e b e e n u n d e r t e n s i o n for a l i f e t i m e . 
T h e b o n e appears t o b e r ight a t t h e i n d e n t e d 
surface, just u n d e r t h e sk in . Actual ly, t h e 
b o n e lies u n d e r several layers o f t o u g h e n e d 
c o n n e c t i v e t issue. T h e skin st icks t o t h e l e a t h ­
ery (or glassy) c o n n e c t i v e t issue. O n t h e o t h e r 
h a n d , w h e r e t h e c o n n e c t i v e t issue layer over 
b o n e i s i n g o o d t o n e , t h e skin c a n m o v e freely 
over b o n e a n d t issue. W e n e v e r a c t u a l l y t o u c h 
b o n e in p a l p a t i n g t h e body . T h e r e i s a lways a 
c o n n e c t i v e t issue layer o f greater or lesser 
c o m p l e x i t y b e n e a t h t h e skin . 

C o n t o u r is i d i o s y n c r a t i c e v e n at b i r t h . In a 
deta i led d i ssec t ion o n t w o s t i l lborn i n f a n t s , 
there was a c o n s i d e r a b l e d i f f e rence in m u s c l e 
d e v e l o p m e n t . I n o n e , t h e m u s c u l a t u r e o f t h e 
b o d y was re lat ively u n d e v e l o p e d , w h i l e i n t h e 
o t h e r t h e p a t t e r n was well d e f i n e d a n d vis ib le 

Figure 10-2 
Fat and connective tissue pads. 

d o w n t o t h e t in ies t m u s c l e . H o w e v e r , t h e pat ­
t e r n s o f c o n n e c t i v e t issue p a d d i n g i n t h e t w o 
b a b i e s were in m a n y w a y s s imi lar (Fig. 10-3). 
In b o t h , t h e r e was a h e a v y p a d o f f ibrous c o n ­
n e c t i v e t issue across t h e u p p e r p o s t e r i o r b o r ­
der o f t h e large h i p b o n e s , c r o s s i n g o v e r a n d 
t y i n g t h e h i p b o n e s t o t h e s a c r u m . T h e r e w e r e 
a lso pads o f fa t ty c o n n e c t i v e t issue b e t w e e n 
t h e legs ( b e t w e e n t h e r e g i o n o f t h e a n u s a n d 
t h e gen i ta l s ) . T h e s e pads w e r e t h i c k , s o m e ­
w h a t l ike a d iaper b e n e a t h t h e sk in . T h e pres­
e n c e o f t h i s p a d d i n g a t b i r t h w o u l d i n d i c a t e 
t h a t i t i s a n o r m a l par t of b o d y c o n t o u r . I t is 
o n l y w h e n i t i s o v e r d e v e l o p e d a n d t h i c k e n e d 
t h a t i t b e c o m e s a p r o b l e m . 

W e t e n d t o t h i n k t h a t h e a v y m u s c l e i s g o o d 
a n d t h a t t h e m o r e a m u s c l e i s d e v e l o p e d , t h e 
b e t t e r o f f w e are . O v e r d e v e l o p e d m u s c l e s l o o k 

Figure 10-3 
This is a photograph of a dissection of a stillborn 
baby at term. The heavy pad of fat over the 
gluteal region was a thick mass of connective tis­
sue containing fat. Note the similar padding across 
the shoulders and up into the neck. 
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i m p r e s s i v e , b u t t h e y t e n d t o r e d u c e free r a n g e 
o f m o v e m e n t . T h i s i s b e c a u s e t h e p u m p e d 
m u s c l e i s c o n t r a c t e d , resu l t ing i n c o m p r e s s i o n 
a n d s h o r t e n i n g a t t h e j o i n t s . For b a l a n c e , a 
h e a v y m u s c l e n e e d s a n o t h e r e q u a l l y h e a v y 
m u s c l e t o of fse t its c o n t r a c t i v e n e s s . W h e r e 
t h e r e h a s b e e n m o r e p e r s i s t e n t e f for t a t m u s ­
cle b u i l d i n g o n o n e side o f t h e j o i n t t h a n t h e 
o t h e r , t h e j o i n t t o r q u e s ( twists) . 

A b o d y b u i l d e r w h o c o n s c i e n t i o u s l y works 
o n all o f t h e m u s c l e s c a n a c h i e v e a b a l a n c e o f 
t i g h t n e s s a r o u n d i n d i v i d u a l j o i n t s . T h i s ba l ­
a n c e i s b a s e d o n part ia l c o n t r a c t i o n ; i t wil l b e 
f u n c t i o n a l a s l o n g a s t h e p r o g r a m o f exerc i se 
i s m a i n t a i n e d . B u t w h e n s u c h a p e r s o n walks , 
h e o r s h e e n d s u p w i t h a k i n d o f w a d d l e . T h e 
leg i s n o t ab le t o l e n g t h e n o u t o f t h e j o i n t 

Figure 10-4 
The muscle development of this body looks 
impressive, but that muscle bulk is a major 
impediment to freedom of movement. 

a n d t h e r e f o r e c a n n o t m o v e s tra ight forward 
a n d b a c k w a r d (Fig. 10-4). W h e r e b o d y b u i l d ­
i n g i s c o m b i n e d w i t h s t r e t c h i n g a n d b o d y 
a w a r e n e s s (e.g. y o g a ) , i t i s s o m e t i m e s poss ib le 
t o m a i n t a i n a d e q u a t e f r e e d o m o f m o v e m e n t 
i n t h e j o i n t s a l o n g w i t h d e v e l o p m e n t o f t h e 
m u s c l e m a s s . 

A r e a s o n a b l e a m o u n t of b o d y b u i l d i n g 
i s a g o o d t h i n g , c r e a t i n g t o n e a n d s t r e n g t h . 
T o o m u c h o f a g o o d t h i n g in th is case causes 
res t r i c t ion a n d e x a c e r b a t e s preex i s t ing h a b i t ­
ual d i s t o r t i o n s . Excess ive d e m a n d on a b o d y 
par t a lways b r i n g s o u t w h a t e v e r c o m p e n s a ­
t i o n s or res t r i c t ions a l ready ex is t in t h e part . 
T h i s i s t rue for p u m p i n g i ron , w o r k i n g o u t 
o n m a c h i n e s , r u n n i n g o r j o g g i n g , o r ba l le t . 
U n l e s s t h e r e i s m o d i f i c a t i o n o f t h e exerc ise t o 
a c c o m m o d a t e i n d i v i d u a l id iosyncras ies , t h e r e 
will e v e n t u a l l y b e p r o b l e m s . I n a d d i t i o n , cha l ­
l e n g i n g w o r k o u t s are g e n e r a l l y assoc ia ted 
w i t h e x e r c i s i n g past t h e p o i n t o f e f f ic iency. 
T h i s i s w h e r e m o s t o f t h e m i s c h i e f o ccurs . I t 
i s v i r tua l ly i m p o s s i b l e n o t t o c reate c h r o n i c 
a n d / o r a c u t e i n j u r y w h e n repeatedly exerc is ­
i n g in an e x h a u s t e d s ta te . O u r advice i s to let 
p leasure b e y o u r gu ide . H o w m a n y p e o p l e 
h a v e y o u s e e n s m i l i n g w h i l e r u n n i n g ? 

T h e c o n c e p t s o f c o n t o u r a n d pos ture over­
lap a n d b l e n d i n t o e a c h o ther . B o t h are t h e 
result o f h a b i t u a l h o l d i n g p a t t e r n s . Posture i s 
a p p a r e n t i n t h e s tat ic p h o t o g r a p h a s overal l 
b o d y b a l a n c e o r i m b a l a n c e . F r o m t h e f ront , 
w e see i m b a l a n c e w h e n o n e s h o u l d e r i s 
h i g h e r t h a n t h e o t h e r , o n e a r m l o n g e r t h a n 
t h e o t h e r , o n e side o f t h e h i p c a n t e d upward, 
o n e k n e e t e n d i n g m o r e i n o r o u t . F r o m t h e 
side, w e h a v e a l ready m e n t i o n e d t h e devia­
t i o n s f r o m ver t i ca l s u c h a s t h e h e a d forward, 
s h o u l d e r s u p o r r o u n d e d , c h e s t depressed, 
pelvis t i p p e d forward or t u c k e d b a c k . 

O n e o f t h e great d e t e r m i n a n t s o f pos ture 
i n t h e b o d y i s t h e psoas m u s c l e . Its c o n n e c ­
t ive t issue r a m i f i c a t i o n s are espec ia l ly i m p o r ­
t a n t . T h e p s o a s m y o f a s c i a i s i n t e r w o v e n w i t h 
t h e fascia o f t h e m u s c l e s o n t h e ins ide o f t h e 
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pelvis as well as w i t h t h e d i a p h r a g m fascia . 
I n t h e g r o i n area, jus t t o t h e side o f t h e p u b i c 
b o n e , t h e d i r e c t i o n o f t h e psoas c h a n g e s . T h i s 
al lows i t to ac t as a k i n d of pul ley . T h e psoas 
t e n d o n a t t a c h e s t o t h e f e m u r a t t h e t o p o f t h e 
i n n e r t h i g h a n d i s t h u s c o m m o n l y b o u n d u p 
wi th t h e fascia o f t h e l o n g e r m u s c l e s g o i n g 
d o w n t h e leg. 

W h e n t h e psoas i s h a b i t u a l l y c o n t r a c t e d , 
all k inds o f pos tura l a n d f u n c t i o n a l di f f icul­
ties c a n arise. T h e psoas c a n b e t o o s h o r t , t o o 
wide, t o o narrow, t o o f lacc id. M o r e o v e r , e v e n 
t h o u g h c e n t r a l l y l o c a t e d in t h e body, i t i s 
a b i lateral m u s c l e . T h e t w o sides are rarely 
s y m m e t r i c a l in t o n e , p l a c e m e n t , a n d size. A 
phys ica l ly a s y m m e t r i c a l psoas t h e n leads t o 
l u m b a r r o t a t i o n s a n d pe lv ic t i l ts (Fig. 10-5). 

A c c o r d i n g to Ida Rolf , t h e psoas i s o n e o f 
t h e m o s t s ign i f i cant m u s c l e s o f t h e b o d y . I t 
m a i n t a i n s b o d y s t ructure a n d b o d y r e l a t i o n ­
ships (Fig. 10-6A and 6B). T h e psoas origi­
nates a l o n g t h e u p p e r l u m b a r s p i n e ; for part 
o f its l e n g t h i t runs a l o n g t h e f r o n t surface o f 
t h e l u m b a r ver tebrae . Its or ig in i s in c lose 
p r o x i m i t y t o t h e t w o tabs o f t h e d i a p h r a g m 
cal led t h e crura ; t h r o u g h t h e s e n e i g h b o r s , t h e 
psoas c a n i n v o l v e t h e respiratory p a t t e r n . I t 
d i a g o n a l l y traverses t h e c a v i t y o f t h e pelvis , 
a n d inserts by a t e n d o n shared w i t h t h e i l ia-
cus ( the i l iopsoas t e n d o n ) i n t o t h e lesser t ro ­
c h a n t e r o f t h e femur . T h e i l iacus l ines t h e 
i l ium, t h e large b o n e o f t h e pe lv ic b a s i n . 
Structural ly, t h e psoas is a br idge b e t w e e n 
upper b o d y a n d legs. 

" I f a b o d y is n o r m a l , t h e psoas s h o u l d 
e l o n g a t e d u r i n g f l e x i o n a n d fall b a c k t o w a r d 
t h e sp ine . T h i s prever tebra l suppor t e n s u r e s 
l e n g t h in t h e l u m b a r s p i n e as a w h o l e , irre­
spect ive o f genera l b o d y p o s i t i o n . W i t h t h e 
psoas f u n c t i o n i n g i n t h i s n o r m a l p a t t e r n , 
l e n g t h e n i n g w i t h every m o v e m e n t o f f l e x i o n , 
t h e l u m b a r ver tebrae c a n n o t sl ip i n t o t h e 
c o m p r e s s i o n a n d m i s a l i g n m e n t t h a t i s t h e 
b e g i n n i n g of t h e b a d lower b a c k . A de ter io ­
rated psoas , g lued d o w n as i t crosses t h e 

pe lv ic b r i m , c h r o n i c a l l y f lexes t h e b o d y a t 
t h e level o f t h e g r o i n , s o t h a t i t p r e v e n t s t ru ly 
e rec t p o s t u r e . " * 

T h e p r e f e r e n c e s o f t h e psoas are n o t o b v i ­
o u s a t b i r t h . T h e y start t o s h o w w h e n t h e legs 
a d j u s t t o b e a r i n g w e i g h t , a s t h e c h i l d crawls 
a n d starts t o s t a n d u p . N e v e r t h e l e s s , m u s c u l a r 
i m b a l a n c e s d o ex is t i n t h e n e o n a t e . A s w e 
h a v e said, c h i l d r e n are b o r n w i t h m o r e devel ­
o p e d m u s c l e in b a c k t h a n in f r o n t . At a b o u t a 
year o ld , i n order t o walk , t h e c h i l d h a s s o m e ­
h o w t o so lve t h e p r o b l e m i n h e r e n t i n t h i s 
m u s c u l a r a n d c o n n e c t i v e t i ssue i m b a l a n c e . 
O n e fairly c o m m o n s o l u t i o n i s t o o v e r u s e t h e 
psoas , p u l l i n g t h e l u m b a r v e r t e b r a e f o r w a r d . 
T h i s i s t h e o r i g i n o f t h e t y p i c a l b ig -be l l i ed 
b a b y l o o k . 

I m m a t u r e b o d y p a t t e r n s f r e q u e n t l y pers is t 

Figure 10-5 
A physically asymmetrical psoas leads to lumbar 
rotations and pelvic tilts. 

*Ida P. Rolf, Rolftng: The Integration of Human Structures 
(New York: Harper & Row, 1977) , p. 110. 

Lateral pelvic tilt 

Psoas shortened;, 
pulls pelvis up 

Psoas 
' longer lax 
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i n t o a d u l t h o o d . T h e y i n t e n s i f y t o pervade t h e 
b o d y a n d t h e p e r s o n a l i t y o f t h e adul t . Start ­
i n g w i t h t h e w o r k o f W i l h e l m R e i c h , * t h e r e 
h a s b e e n t h e t e n d e n c y t o c lass i fy c h a r a c t e r i s ­
t i c b o d y p o s t u r e s i n c l i n i c a l t e r m s . R e i c h c las­
s i f i ca t ions were h y s t e r i c , p s y c h o t i c , s c h i z o i d . 
T h e bas is for t h e s e types i s c o n s i d e r e d t o b e 
b o d y a r m o r i n g , w h i c h i s w h a t w e cal l h o l d i n g 
p a t t e r n s . P s y c h o l o g i c a l t r e a t m e n t o f c h a r a c t e r 
a r m o r i n g i s d e s i g n e d t o re lease t h e s e p a t t e r n s . 
W e prefer n o t t o c lass i fy p h y s i c a l h a b i t s i n 
p s y c h o l o g i c a l t e r m s . O u r a s s u m p t i o n i s t h a t 

*See Wii lhelm Reich, Character Analysis (New York: 
Noonday Press, 1990) , p. 72. 

t h e p s y c h o l o g i c a l p a t t e r n t e n d s t o c h a n g e 
as t h e p h y s i c a l s t ruc ture i s ab le to evolve . 

O n t h e o t h e r h a n d , phys ica l cu l ture experts 
a t t e m p t t o m o d i f y s tructural p a t t e r n s b y 
b u i l d i n g up m u s c l e m a s s . A fami l iar e x a m p l e 
are all t h o s e exerc ises d e s i g n e d to " t i g h t e n 
t h e t u m m y . " I t i s o u r c o n t e n t i o n t h a t i t i s 
n o t e f fec t ive t o s h o r t e n t h e be l ly m u s c l e s t o 
m a t c h t h e t i g h t b a c k m u s c l e s . W e be l ieve t h a t 
no a m o u n t o f s i t -ups will i m p r o v e a s tructure 
w h o s e key is a c o m p u l s i v e l y t i l ted pelvis . 
M o r e o v e r , n o p h y s i c a l p r o b l e m exis ts i n iso­
l a t i o n , s o w e c a n n o t a m e l i o r a t e s t ructure b y 
f o c u s i n g o n o n e s y m p t o m . For e x a m p l e , t h e r e 
are t w o typica l h o l d i n g p a t t e r n s re in forc ing a 
b e l l y t h a t st icks o u t . O n e is a depress ion of 
t h e r ib a r c h (costa l a r c h ) . T h e o t h e r i s a n 
i m m o b i l i t y a t t h e g r o i n ( inguina l ) reg ion . 
T h e s e start t o d e v e l o p i n t h e smal l c h i l d . T h e y 
t o o are e x a c e r b a t e d as t h e c h i l d starts to walk. 
B o t h o f t h e s e p a t t e r n s w o u l d b e re in forced 
r a t h e r t h a n c o r r e c t e d w i t h i m p r o p e r sit-ups. 

A n o t h e r e x a m p l e o f a c o m m o n postura l 
set i s f o c u s e d a t t h e base o f t h e n e c k ( s e v e n t h 
cervica l v e r t e b r a ) . At its e x t r e m e , t h e h e a d is 
p u s h e d very far forward . T h e s h o u l d e r b lades 
are so h i g h t h a t i t a l m o s t looks as t h o u g h 
t h e y are p u s h i n g t h e h e a d forward, cant i l ev -
er ing i t o u t over t h e c h e s t . A v a r i a t i o n of th i s 
p a t t e r n i s o f t e n s e e n i n o lder w o m e n a n d 
m e n . T h e " d o w a g e r ' s h u m p " i s t h e result o f 
c r e a t i n g a n excess ive pad a t t h e base o f t h e 
n e c k . 

Like t h e fo lds o f a cur ta in , w h e n t h e h e a d 
i s forward , e v e r y t h i n g in t h e b o d y appears to 
h a n g f r o m t h e base o f t h e n e c k . T h e r e i s n o 
w a y t h i s p o s t u r e c a n b e c o r r e c t e d b y s i m p l y 
" h o l d i n g y o u r h e a d u p . " I t i s t o o h a r d t o h o l d 
y o u r h e a d u p ; y o u wil l s t o p t h e ef fort a s s o o n 
as y o u r a t t e n t i o n i s def lec ted f r o m b e t t e r i n g 
y o u r p o s t u r e . T o get t h e n e c k s tra ight , y o u 
m u s t e x e r t c o n s t a n t ef fort t o pul l against 
depressed ribs a n d c o l l a r b o n e . You m u s t push 

Figure 10-6A 
This masterly drawing by John Lodge has been 
taken from Ida Rolf's book on Rolfing. It shows the 
iliopsoas and its associated muscles. 
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against h u n c h e d o r r o u n d e d s h o u l d e r b lades . 
Even a s s u m i n g y o u c o u l d d o all t h a t , t h e r e 
are fur ther h o l d i n g p a t t e r n s all t h e w a y d o w n 
to t h e feet . 

Rolfers h a v e b e e n t a l k i n g a b o u t t h e 
w a y p e o p l e use t h e i r s t ructures inef f i c ient ly , 
s q u a n d e r i n g the i r energ ies a n d w o r k i n g 
against t h e m s e l v e s . H o w c a n a n e f f i c ient b o d y 
be descr ibed? Rolfers l ike to ta lk in t e r m s o f 
vert ical a n d h o r i z o n t a l p l a n e s . T h e y ev a lu a te 
t h e b o d y i n t e r m s o f t h e log ic o f m e c h a n i c s 
a n d draw l ines t h r o u g h t h e b o d y i n t h e 
m i n d ' s eye . T h e to ta l b o d y t i s s u e — b o n e , 
m u s c l e , a n d espec ia l ly c o n n e c t i v e t i s s u e — 
acts t o g e t h e r t o c rea te t h e s t ructure t h a t gives 
these i m a g i n a r y l ines . T h e s e l ines are m o r e 
a p p a r e n t in a b o d y t h a t is still , b u t b o d y 
workers learn t o eva lua te t h e u n d e r l y i n g 
s tructure of a m o v i n g b o d y . 

T h e goal , t h e n , i s n o t s o m u c h t o a c h i e v e 
perfect vert ica l a n d h o r i z o n t a l s t ructure l ines 
in a body . R a t h e r i t is to free t h e sof t t issues so 
t h a t t h e b o d y c a n m o v e freely b y b a l a n c i n g 
t h r o u g h p l a n e s t h a t are h o r i z o n t a l a n d vert i ­
cal . O u r goal i s to h a v e j o i n t s m o v e as t h o u g h 
t h e y were i n l ine . 

Figure 10-6B 
A chronically short psoas will have its greatest 
impact on the groin, forcing the pelvis down in 
front. There is a concurrent loosening of the nor­
mal tone of the rectus abdominis. One very com­
mon result is lordosis and a pot belly. 
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Emotions and the Fascial Web 
Body Awareness and Response Patterns 

As c h i l d r e n , we are t a u g h t a l m o s t e v e r y t h i n g 
we do in l i fe , a n d y e t i t i s t a k e n for g r a n t e d 
t h a t w e k n o w h o w t o use o u r b o d i e s . It 's 
a s s u m e d t h a t w e n e e d t o l e a r n h o w t o use 
o u r b r a i n s , b u t p r e s u m a b l y u s i n g o u r b o d i e s 
i s d o i n g w h a t c o m e s natura l ly . N o o n e gives 
u s i n f o r m a t i o n o n h o w t o c rea te b a l a n c e o r 
c h a n g e p h y s i c a l p r o b l e m s . 

W h e n a c h i l d starts to walk , i t i s no l o n g e r 
a n o b j e c t t o b e carr ied a r o u n d ( h o w e v e r lov­
i n g l y ) . I t i s b e c o m i n g i n d e p e n d e n t i n t h e 
w o r l d , t a k i n g c h a r g e o f its o w n l i fe . J u s t t h e 
fac t t h a t t h e b a b y i s u p o n t w o legs i n s t e a d o f 
d o w n o n all fours s e e m s m i r a c l e e n o u g h . I t 
w o u l d b e g i l d i n g t h e l i ly t o t ry t o inst i l l f o r m , 
e v e n t h o u g h t h i s w o u l d b e t h e b e s t t i m e t o 
s h o w a c h i l d h o w to u s e its legs . 

I m a g i n e , for a m o m e n t , a b a b y ' s first s teps . 
T h e r e i s u n s t e a d i n e s s in t h e feet a n d legs, 
a c c o m p a n i e d b y a t t e m p t s a t b a l a n c i n g w i t h 
t h e a r m s . W h e n t h e b a b y was c r a w l i n g o n all 
fours , secur i ty lay i n k e e p i n g t h e b a c k s teady 
a n d p u s h i n g o f f w i t h t h e h a n d s a n d k n e e s . 
W h e n t h e r e i s u n s t e a d i n e s s i n w a l k i n g , t h e 
b a b y a g a i n a t t e m p t s t o c o n t r o l w i t h a r m s 
a n d k n e e s a n d b y h o l d i n g t h e s p i n e rigid. 
W h e n adul t s h o l d a c h i l d t o h e l p i t walk , 
t h e y g e n e r a l l y h o l d u n d e r t h e a r m p i t s o r b y 
t h e h a n d s . T h i s a g a i n r e i n f o r c e s t h e p a t t e r n 
o f c o n t r o l l e d s h o u l d e r s t o s tabi l ize w a l k i n g . 
T h i s persists a s t h e h o l d i n g p a t t e r n o f t h e 
adul t (Fig. 11-1). 

M o s t h o l d i n g p a t t e r n s are re la ted t o e m o ­
t i o n a l fear, lack o f t rust . R e a s o n a b l e c a u t i o n 
a n d a t t e m p t s a t c o n t r o l b y t h e i n f a n t a s i t 
l e a r n s t o w a l k c a n b e r e t a i n e d a s m o v e m e n t 
p a t t e r n s i n t h e adul t . T h e adul t i s n o t afraid 
o f l o s i n g b a l a n c e a n d fa l l ing , b u t a s t h e adul t 
walks , h e / s h e u n c o n s c i o u s l y r e s t i m u l a t e s 

t h o s e ear ly fears . I n W i l l i a m J a m e s ' f a m o u s 
d i c t u m , " I d o n ' t r u n b e c a u s e I am afraid; 
I am afraid b e c a u s e I r u n . " 

M o v e m e n t p a t t e r n s express p e r s o n a l i t y 
p a t t e r n s as wel l as v i c e versa . Fear m a n i f e s t s 
as a g e n e r a l c h a r a c t e r i s t i c in all aspects of 
t h e indiv idual ' s i d e n t i t y — i n body, e m o t i o n , 
energy, m i n d . T h e t rue n a t u r e o f fear ( lack 
of t rust ) is t h a t i t is a s ignal to pay a t t e n t i o n . 
Yet we h a b i t u a l l y m i s i n t e r p r e t i t as a s ignal to 
f ight or f l ight . E v e n in t h e case of a b o d y part 
t h a t h u r t s w h e n i t i s m o v e d , fear i s m o r e 
a p p r o p r i a t e l y a s ignal for c a u t i o n . I t s h o u l d 
n o t cause u s a u t o m a t i c a l l y t o t i g h t e n t h a t 
area . T h e m o r e w e t i g h t e n it, t h e m o r e i t will 
h u r t . T h i s " n a t u r a l " r e a c t i o n h a s a n o u t c o m e 
t h a t i s t h e reverse o f o u r i n t e n t i o n . T h e fear 
o f b e i n g u n s t e a d y prec ip i ta tes all sorts o f 
u n c o n s c i o u s m o d i f i c a t i o n s — l o c k e d n e c k , 
g r a b b e d t o e s , s u c k e d - i n ass, h e l d shoulders , 
c l e n c h e d jaws . T h e s e are all in response 
t o o u r fear o f b e i n g u n a b l e t o c o n t r o l our 
m o v e m e n t o r are d o n e t o avo id r idicule o r 
e m b a r r a s s m e n t . 

I n t e g r a t e d m o v e m e n t c e n t e r s a r o u n d t h e 
c o n c e p t o f l e a n i n g forward s o t h a t gravity 
r a t h e r t h a n ef for t in i t ia tes a c t i o n . For m a n y 
p e o p l e , t h e s u g g e s t i o n to l ean or fall forward, 
i n s t e a d of c r e a t i n g a r e l a x a t i o n response , 
starts a process of t i g h t e n i n g in t h e body . 
T h e result is a g r a b b i n g p o i n t (or several) . 
T h i s h o l d i n g i s u n n e c e s s a r y . T h e w h o l e b o d y 
c a n be in a f luid s tate at all t i m e s . T h e reason 
s o m e o n e d o e s n ' t a l low h i m s e l f t o " f a l l " for­
ward i n t o m o v e m e n t i s t h a t h e d o e s n ' t trust 
h is s t ruc ture . 

O f t e n th is l a c k of trust starts w i t h a ra t ional 
fear. W h e n w e are smal l a n d l e a r n i n g t o walk 
t o o early, w e c a n ' t l e n g t h e n t h e j o i n t s t o t h e 
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p o i n t w h e r e l e a n i n g forward i s c o m f o r t a b l e . 
T h e c h i l d f i n d s s o m e w a y t o pul l its b a l a n c e 
b a c k . Later, i n t h e adul t , t h e s a m e k i n d o f 
r e a c t i o n persists . T h i s i s par t i cu lar ly e v i d e n t 
in sports . In ski ing, for e x a m p l e , i t i s essent ia l 
t o l ean forward. T h e r e i s m o r e c o n t r o l i n t h e 
t ips o f t h e skis, m o r e lift in t u r n i n g , a n d less 
c h a n c e o f fa l l ing d o w n o n s teep o r b u m p y 
s lopes . T h e r e i s a lso m o r e m o b i l i t y b e c a u s e o f 
a greater c o n t r o l in t h e k n e e s . M o s t b e g i n n i n g 
o r i n t e r m e d i a t e skiers, h o w e v e r , d o n o t l e a n 
forward. W h e n t h e y fall , t h e y g e n e r a l l y fall 
b a c k w a r d . T h e y sit d o w n . T h i s i s t h e r e a c t i o n 
w e t a u g h t ourse lves i n c h i l d h o o d . T h e after-
t h e - f a c t e x p l a n a t i o n i s t h a t we are afraid to 
fall forward b e c a u s e we ' re afraid we m i g h t h i t 
our heads . N o t t rue . W e ' r e m u c h m o r e l ikely 
t o fall forward o n t o h a n d s a n d k n e e s . 

We ' re n o t t a u g h t t o w a l k a s c h i l d r e n , a n d 
we 're n o t t a u g h t t o b r e a t h e . T h e m o s t c o m ­
m o n t e n d e n c y o f a n y o n e f r i g h t e n e d i s t o 
h o l d h is o r h e r b r e a t h . A n e x a m p l e i s j u m p ­
ing i n t o c o l d water. W i t h t h e in i t ia l s h o c k 
o f t h e c o l d , o u r t e n d e n c y i s t o gasp, t o d r a w 
t h e b r e a t h i n t o t h e l u n g s a n d t o h o l d i t t h e r e . 
T h e w h o l e b o d y t i g h t e n s a n d i s u n a b l e t o 
adjust t o t h e c o l d n e s s o f t h e water . L e t t i n g 
t h e b r e a t h o u t a l lows t h e b o d y t o re lax ; t h e 
water n o l o n g e r feels a s c o l d . Similarly , w h e n 
w e e x p e r i e n c e p h y s i c a l p a i n , g a s p i n g a n d 
h o l d i n g t h e b r e a t h are c o m m o n , b u t t h e y 
o n l y serve t o re ta in p a i n . 

Ideally, a n y p h y s i c a l s e n s a t i o n c a n b e 
e x p e r i e n c e d t h r o u g h t h e b o d y t h e w a y a 
sh iver goes f r o m t h e feet all t h e w a y t o t h e 
c r o w n of t h e h e a d . H o l d i n g t h e b r e a t h i s a 
w a y o f s t o p p i n g t h a t p h y s i c a l f low. P e r h a p s 
w e d o t h i s b e c a u s e w e d o n ' t w a n t t o e x p e r i ­
e n c e t h e s e n s a t i o n o r t h e e m o t i o n ( e m o t i o n s 
are p h y s i c a l l y e x p e r i e n c e d ) . W h e n we are in a 
s tate o f fear o r c a u t i o n , w e u s u a l l y t ry t o s t o p 
t h i n g s s o w e c a n t h i n k a b o u t t h e m , e x p l a i n 
t h e m , get ourse lves c o m f o r t a b l e . T h i s t o o i s 
w h e n w e s t o p o u r b r e a t h ; w e h a v e d i f f i cu l ty 
m a i n t a i n i n g o u r r h y t h m o f b r e a t h i n g a n d 
t h i n k i n g a t t h e s a m e t i m e . 

As we h a v e said, r e s p o n s e p a t t e r n s t h a t are 
repet i t ive a n d u n c o n s c i o u s t e n d t o b e c o m e 
c h r o n i c . I n t h e case o f t h e b r e a t h , w h a t w e 
see is a part ia l h o l d i n g . M a n y p e o p l e h a v e a 
s tored reservoir o f air i n t h e lo we r part o f t h e 
c h e s t ; t h e lo we r r ibs m o v e v e r y l i t t le o r n o t a t 
al l . As a result , t h e r e is a t e n d e n c y to barre l or 
r o u n d o u t in t h e lo we r c h e s t . A s e c o n d area 
w h e r e t h e r e i s l i t t le b r e a t h a c t i v i t y i s in t h e 
u p p e r t ip o f t h e l u n g s . T h e ribs jus t u n d e r t h e 
co l la r b o n e s a n d h i g h u p ins ide t h e a r m p i t are 
u n e x p l o r e d t e r r i t o r y — m o s t o f u s d o n o t feel 
o r m o v e t h e s e t o p m o s t r ibs . T h e t ips o f t h e 
l u n g s e x t e n d u p t o t h i s r e g i o n , s o w e s h o u l d 
b e ab le t o m o v e t h e s e r ibs f reely w i t h e v e r y 
b r e a t h . B e i n g res t r ic ted a t t h e t o p a n d t h e 
b o t t o m o f t h e r ib c a g e , w e rare ly e x p e r i e n c e 
a full b r e a t h . 

Figure 11-1 
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O n e w a y to e s t a b l i s h a full b r e a t h i s to 
c o n c e n t r a t e o n t h e e x h a l e . A s y o u c o m e t o 
t h e e n d o f y o u r usual e x h a l e , a l l o w m o r e air 
t o leave t h e l u n g s . T h i s d o e s n o t m e a n p u s h ­
i n g t h e air o u t w i t h t h e a b d o m e n , b u t r a t h e r 
a l l o w i n g t h e r ib cage t o re lax , espec ia l ly t h e 
t o p m o s t a n d lowes t r ibs. Put y o u r h a n d s o n 
y o u r l o w er ribs just a b o v e t h e a b d o m e n . Feel 
t h e m o v e m e n t o f t h e s e ribs a s y o u b r e a t h e , 
c o n c e n t r a t i n g o n t h e e x h a l e . T h e e x h a l e 
b e c o m e s t h e ac t ive par t o f t h e b r e a t h i n g 
c y c l e ; t h e i n h a l e o c c u r s s p o n t a n e o u s l y . 

H o l d i n g t h e b r e a t h i s a p a t t e r n m o s t of us 
use t o w a r d o f f u n w a n t e d fee l ings . T o s o m e 
e x t e n t , w e are t a u g h t t o h i d e e m o t i o n . For 
e x a m p l e , e x a s p e r a t e d p a r e n t s s o m e t i m e s d o 
a l m o s t a n y t h i n g t o s t o p t h e i r c h i l d r e n f r o m 
c r y i n g . T h e c r y i n g m a y b e r e a s o n a b l e . For o n e 
t h i n g , i t i s a v e r y g o o d w a y of l e t t i n g all t h e 
air o u t of t h e l u n g s , a n d i t i s a lso a w a y of 
l e t t i n g a p h y s i c a l p r o b l e m w o r k t h r o u g h t h e 
b o d y . W h e n a c h i l d h a s to s t o p its c ry ing , i t 
m u s t t i g h t e n o r c r i n g e — t e n s e u p . A n o t h e r 
c o m m o n m e s s a g e t o c h i l d r e n i s t o s t o p t h a t 
f ee l ing , s t o p t h a t act iv i ty , s t o p t h a t n o i s e . 
W h e n a c h i l d m u s t s t o p d o i n g s o m e t h i n g , 
arrest its m o m e n t u m , its o n l y r e c o u r s e i s 
t o h o l d s o m e part o f its b o d y — i t s b r e a t h o r 
b a c k or jaw. T h i s i s t h e m o m e n t ( in a c h i l d 
o r adul t ) w h e n t h e e m o t i o n gets s tored i n 
t h e c o n n e c t i v e t i ssue . 

Usua l ly w e d o n ' t k n o w t h a t w e ' r e h o l d i n g 
o u r b r e a t h , a n y m o r e t h a n w e k n o w w h e n w e 
m a k e o t h e r h a b i t u a l ges tures . T h e y ' r e u n c o n ­
sc ious , a n d as J u n g says in h i s Collected Works, 
" T h e u n c o n s c i o u s i s real ly u n c o n s c i o u s . " 
T h e s e r e s p o n s e s are s o h a b i t u a l t h a t t h e y ' r e 
par t o f o u r se l f - image , par t o f w h a t is. W e 
d o n ' t l earn t h e m t h e s a m e w a y w e learn t o 
read o r t o c o o k o r t o d o a lgebra . W e learn 
b y c o p y i n g o u r peers , o u r s ib l ings , o u r e lders . 
P a t t e r n s t h a t w e h a v e a b s o r b e d u n c o n s c i o u s l y 
are h a r d e r t o c h a n g e . T h e y are m o r e i n g r a i n e d 
i n o u r c h a r a c t e r s t h a n t h o s e t h a t are a b s o r b e d 
k n o w i n g l y , b y c o n s c i o u s l e a r n i n g . 

E v a l u a t i n g b o d i e s , w e t e n d t o focus o n 
t h e p h y s i c a l t h i n g s t h a t h a v e g o n e w r o n g — 
i l lnesses , a c c i d e n t s , ways we got p u s h e d o u t 
of s h a p e . T h i s is a h a b i t , a p o i n t of view, an 
a t t i t u d e t h a t i s s h a r e d b y m o s t p e o p l e . I n 
genera l , w e t e n d t o take n o t i c e o n l y w h e n 
w e ' r e h u r t . I k n o w a b o u t m y a n k l e b e c a u s e 
t h a t l i t t le t w i n g e r e m i n d s m e t h a t I n e e d t o 
be careful o f i t . I t h i n k a b o u t my s h o u l d e r 
b e c a u s e i t c a t c h e s every t i m e I m o v e my a r m 
in a c e r t a i n way. 

Pa in i s o n e w a y t h e b o d y c o m m u n i c a t e s 
t o us . W e h a v e o t h e r k i n d s o f phys ica l aware­
ness , b u t t h e y t o o are usual ly n e g a t i v e — w e 
h a v e p o r t i o n s o f o u r b o d i e s t h a t w e d o n ' t l ike. 
T h i s is a d i f fe rent k i n d of c o m m u n i c a t i o n . 
O n e is a d i rec t m e s s a g e in t e r m s of p a i n or 
s e n s a t i o n ; t h e o t h e r i s a n e m o t i o n a l message , 
a j u d g m e n t . 

W h e n s o m e t h i n g h u r t s , w e first c h e c k t o 
be sure t h a t n o t h i n g i s i n j u r e d or b r o k e n . I f 
t h e r e i s n o in jury , w e try t o put t h e p a i n o u t 
of m i n d . In a way, th i s is life suppor t ive . I f my 
a n k l e h u r t s a n d that ' s all I t h i n k a b o u t , I ' m 
n o t g o i n g to get m u c h d o n e . But t h e r e i s a 
p r o b l e m . I f I s h u t o f f s e n s a t i o n in my a nk le 
so I d o n ' t feel p a i n , I s h u t o u t o t h e r sensa­
t i o n s f r o m my a n k l e as wel l . N o w I h a v e a 
b o d y i m a g e t h a t d o e s n ' t i n c l u d e m y ankle , 
p e r h a p s d o e s n ' t i n c l u d e m y h i p , a n d s o for th . 
M y sense o f v i ta l i ty i s d i m i n i s h e d . T h e s a m e 
k i n d o f process o c c u r s w i t h respect t o e m o ­
t i o n a l p a i n . 

P e o p l e h u n c h t h e i r shoulders o r h o l d t h e m 
b a c k i n r e s p o n s e t o b e i n g t o l d n o t t o s l u m p . 
T h i s k i n d o f h o l d i n g p a t t e r n puts t h e b o d y 
i n t o a p o s i t i o n t h a t is s t ra ined , t h a t is n o t 
i n h e r e n t in its or ig ina l phys ica l des ign . I t 
results in a s imi lar k i n d of d e a d e n i n g of 
a w a r e n e s s . P e o p l e are rarely aware o f t h e 
s tra in i n t h e i r p o s t u r e . O v e r t i m e , t h e strain 
b e g i n s to te l l . As we age , we feel all sorts of 
a c h e s a n d creaks . 

T h e n t h e r e i s t h e c h r o n i c p a i n . C o n s t a n t 
low- level b a c k p a i n i s c o m m o n . T h i s i s o f t e n 
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t h e result o f a precept t a u g h t to t h e very 
y o u n g t h a t l i t t le b o y s ( a n d girls) d o n ' t wiggle 
the i r rear e n d s . E v e n w h e n t h e h o l d i n g pat ­
tern h a s o r i g i n a t e d i n t h e c h i l d , t h e a w a r e n e s s 
o f res t r ic t ion a n d p a i n c a n start a t a n y age . 
T h e s e res t r i c t ions arise f r o m g e n e r a l a t t i tudes 
in t h e cul ture . T h e r e are a lso ind iv idua l k i n d s 
o f c o n t r a c t i o n a n d h o l d i n g . 

( A p e r s o n a l n o t e f r o m o n e a u t h o r : " O n c e , 
for e x a m p l e , w h e n I was w a l k i n g up o n e o f 
t h e s teep streets i n S a n Franc i sco , m y k n e e 
started t o t w i n g e . S o o n t h e p a i n was s o severe 
t h a t I felt I w o u l d n ' t be able to r e a c h t h e n e x t 
street corner . N o r c o u l d I f ind a c o n v e n i e n t 
place to sit d o w n . A n d t h e n I s u d d e n l y real­
ized t h a t i n t h e t e n s i o n o f t h e c l i m b a n d try­
ing to get w h e r e I was g o i n g in a hurry, I h a d 
b e e n h o l d i n g m y j aw c l a m p e d . W h e n I let m y 
jaw relax, t h e k n e e p a i n w e n t a w a y a n d I was 
able t o get u p t h e h i l l . " A m o v e m e n t c o n n e c ­
t i o n b e t w e e n j aw a n d k n e e s e e m s o b s c u r e , b u t 
t h e r e i t was . I t i s a n e x a m p l e o f t h e c o m m o n 
p h e n o m e n o n o f h o w m o v e m e n t a t o n e e n d 
o f t h e b o d y c o n s t r a i n s t h e o t h e r e n d , e v e n 
t h o u g h t h e r a t i o n a l e b e h i n d t h e c o n n e c t i o n 
i s n o t c lear a t t h e m o m e n t . ) 

T h e s e n s a t i o n of p a i n i s a s ignal t h a t s o m e ­
t h i n g i s g o i n g o n t h a t i sn ' t r ight . T h e m o r e 
we ' re u n a w a r e o f o u r b o d i e s , t h e m o r e w e 
n e e d a guide to let us k n o w h o w a n d w h e r e 
t h i n g s n e e d t o get b a c k t o t rue . U n f o r t u n a t e ­
ly, we usual ly t h i n k o f p a i n as t h e cause o f t h e 
p r o b l e m . T h e n t h e " l o g i c a l " r e s p o n s e i s t o t ry 
to get rid o f t h e p a i n . T h e area t h a t h u r t s i s 
n o t necessar i ly t h e c a u s e o f t h e p a i n ; t h e 
b o d y as a w h o l e i s o u t of b a l a n c e a n d o n e 
p lace i s t a k i n g t h e b r u n t o f t h e s t ra in . M o s t 
of us h a v e a w e a k l ink, a p l a c e t h a t t w i n g e s , 
a c h e s , o r c o n t r a c t s w h e n e v e r w e e x p e r i e n c e 
stress. A l m o s t a n y e m o t i o n a l o r p h y s i c a l 
t r a u m a will give rise to p a i n in t h i s stress site , 
e v e n t h o u g h t h e t r a u m a i s n o t t o t h a t area . 

We react as sys tems to a n y s i t u a t i o n . A 
blow, a n e m o t i o n a l upset , w h a t e v e r t r o u b l e 
w e get i n t o reverberates t h r o u g h t h e o r g a n i s m 

as a w h o l e . I t s i m p l y gets s t u c k at o u r w e a k 
l ink ; t h i s s t o p p a g e i s t h e s e n s a t i o n o f p a i n . 
T h e cause , t h e in i t ia l e v e n t , i s o f t e n u n r e ­
la ted . For e x a m p l e , i f y o u b r e a k a leg or spra in 
a n a n k l e , c o m p e n s a t i o n sets i n a t t h e h i p a n d 
b a c k t o favor t h a t leg. A n y fu ture p a i n o r 
p r o b l e m i n t h e leg, u n r e l a t e d t o t h e o r i g i n a l 
a c c i d e n t , r e in forces t h e in i t ia l c o m p e n s a t o r y 
h a b i t . In t i m e i t i s i m p o s s i b l e to d e t e r m i n e 
w h i c h i s cause a n d w h i c h i s e f fec t . I t i s m o r e 
a c c u r a t e t o descr ibe p h y s i c a l p r o b l e m s i n 
t e r m s o f areas o f a c u t e o r less a c u t e s e n s a t i o n . 

Phys ica l a n d e m o t i o n a l a w a r e n e s s are c o n ­
n e c t e d . W e feel e m o t i o n s phys ica l ly . I m a g i n e , 
for e x a m p l e , t h e c h a r a c t e r i s t i c sh iver t h a t i s 
fear. A v a r i a t i o n of t h i s is t h e d e l i g h t e d thr i l l 
of terror in a h o r r o r m o v i e or on a rol ler 
coaster . I t i s p r o b a b l y t rue t h a t t h e p h y s i c a l 
m a n i f e s t a t i o n o f e m o t i o n i s a s e c o n d a r y p h e ­
n o m e n o n , a r e s p o n s e t o t h e a c t u a l e m o t i o n . 
A n d y e t t h i s r e s p o n s e , t h i s e x p r e s s i o n o f t h e 
e m o t i o n a l i m p u l s e , i s par t a n d parce l o f t h e 
e m o t i o n itself . H u m a n b e i n g s s e e m t o b e 
f e e d b a c k s y s t e m s . T h e r e i s a n in i t ia l g e r m o f 
a w a r e n e s s . I t i s expressed in te l l ec tua l ly , e m o ­
t iona l ly , phys ica l ly , o r all t h r e e , a n d t h i s t h e n 
feeds b a c k i n t o t h e s y s t e m t o b e e n h a n c e d , 
m u t e d , redirec ted , e t c . 

T h e p h y s i c a l r e s p o n s e t o e m o t i o n i s 
t h r o u g h t h e sof t t i ssue . T h e fasc ia i s t h e e m o ­
t i o n a l b o d y . T h a t ' s a m e t a p h y s i c a l c o n c e p t ; 
we c o u l d cal l i t m e t a - a n a t o m y . Ideally, fee l ­
ings are felt i n t h e t o t a l b o d y — e m o t i o n s 
travel t h r o u g h t h e fascial w e b . W e t h e n in ­
terpret t h e p h y s i o l o g i c a l s e n s a t i o n as anger , 
a f f e c t i o n , l o v e , in teres t , a n d s o f o r t h . 

P r o p r i o c e p t i o n i s t h e ab i l i ty to s e n s e 
o n e ' s o w n p h y s i c a l b e i n g . E m o t i o n a n d 
e n e r g y a lso h a v e a p h y s i c a l c o m p o n e n t t h a t 
we are i n c l u d i n g in t h i s t e r m . I t i s t h i s p h y s ­
ical p r o p r i o c e p t i o n t h a t w e i n h i b i t w h e n 
e m o t i o n o r e n e r g y o r s t ructura l e v e n t s are 
i n c o n v e n i e n t . O n e s u c h t y p e o f i n h i b i t i o n 
i s t r a n s f e r r i n g a w a r e n e s s f r o m o n e m o d a l i t y 
t o a n o t h e r . For e x a m p l e , p e o p l e w h o d o n o t 
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w i s h t o r e c o g n i z e t h a t t h e y h a v e a n e m o ­
t i o n a l p a i n f r e q u e n t l y t r a n s f o r m i t i n t o p h y s ­
ica l p a i n , as in a t e n s i o n h e a d a c h e . 

O u r goal i s to c lar i fy t h a t w h i c h i s p h y s i c a l 
a n d t o a l l o w t h a t w h i c h i s e m o t i o n a l t o b e 
s e e n as s u c h . I t i s a lways easier to deal w i t h 
a s i t u a t i o n in its o w n m o d a l i t y . Phys ica l p a i n , 
for e x a m p l e , i s w h a t y o u feel w h e n y o u b r e a k 
y o u r a r m . I t i s n o t a p p r o p r i a t e to t ry to dea l 
w i t h a b r o k e n a r m i n t e r m s o f y o u r resent ­
m e n t a t t h e p e r s o n w h o p u s h e d y o u . 

O n t h e o t h e r h a n d , t h e r e a s o n y o u r n e c k 
c a n ' t s t r a i g h t e n a n d l e n g t h e n m a y b e b e c a u s e 
o f t h e s h o c k o f b e i n g c o n t i n u a l l y bu l l i e d i n 
c h i l d h o o d . P h y s i c a l w o r k wil l o n l y par t ia l ly 
o p e n t h a t p r o b l e m u n l e s s t h e r e i s r e c o g n i t i o n 
t h a t t h e r e m a y b e a n e m o t i o n a l o r i g i n . W h e n 
w e c a n see e m o t i o n a l s i t u a t i o n s clearly, w e 
are t h e n i n a p o s i t i o n t o m o v e t h r o u g h a n d 
a w a y f r o m t h e m . 

W h a t m a k e s t h e p a i n s e e m p h y s i c a l i s t h a t 
i t d o e s i n c l u d e a s t ruc tura l c o m p o n e n t . An 
e m o t i o n a l l y h e l d par t o f t h e b o d y b e c o m e s 
rigid af ter b e i n g h e l d t i g h t l y over years . 
S h o u l d e r s t h a t are h u n c h e d f r o m fear are 
di f f icul t t o d i s t i n g u i s h f r o m s h o u l d e r s t h a t 

are h u n c h e d after a b a d fall . B o t h h a v e b e ­
c o m e a part o f t h e s t ructure a n d part o f t h e 
p h y s i c a l m a k e u p o f t h e body . Converse ly , 
i t i s h a r d n o t to e x p e r i e n c e a m i x t u r e of 
d e p r e s s i o n a n d a n x i e t y w h e n a b a d b a c k 
or a c h r o n i c h e a d a c h e flares u p . 

Phys ica l a n d e m o t i o n a l s e n s a t i o n s over lap 
a n d i n f l u e n c e e a c h o t h e r . I t i s i m p o r t a n t to 
d i s t i n g u i s h t h e m in t e r m s o f a c h o i c e o f ther ­
apy. I n t h e e x a m p l e o f t h e b r o k e n a r m , t h e r e 
is a l i n g e r i n g fear ( e m o t i o n ) t h a t t h e a r m is 
fragi le . In p h y s i c a l fact , t h e h e a l e d break has 
m a d e t h e a r m s t ronger ; all t h a t r e m a i n s i s 
t o let g o o f t h e e m o t i o n a n d m o v e t h e a r m 
freely. 

W e h a v e s h o w n h o w a b o d y f u n c t i o n s a n d 
s o m e o f t h e h i s t o r y o f it's g r o w t h . W e h a v e 
" f l e s h e d o u t " t h e c o n c e p t o f a c o n n e c t i v e tis­
sue b o d y a n d g i v e n i m a g e s a n d descr ip t ions 
o f h o w th is c o n c e p t c a m e i n t o b e i n g a n d h o w 
i t works i tself o u t in an ac tua l phys ica l body . 
I n t h e n e x t s e c t i o n , w e use t h a t i n f o r m e d 
p e r c e p t i o n t o l o o k a t a n d a n a l y z e b o d y 
c o n t o u r . 
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The Chest Band 
Implications for Movement and Behavior 

In order to feel al ive a n d c o m f o r t a b l e , we 
n e e d free flow, w h e t h e r we cal l i t a free f low 
o f e n e r g y or o f m o v e m e n t . T h i s f r e e d o m i s 
vis ible phys ica l ly in b o d y c o n t o u r : i t i s poss i ­
b le t o infer f r o m s o m e o n e ' s s h a p e t h e s tate 
o f h is o r h e r e n e r g y a n d ease o f m o v e m e n t . 

T h e m o s t o b v i o u s aspec t o f t h e b o d y i s 
p r o p o r t i o n . A n e x a m p l e i s t h e b a l a n c e 
b e t w e e n t h e t o p a n d b o t t o m h a l v e s o f t h e 
body. We o f t e n say t h a t a m a n ' s h e a d i s t o o 
smal l for h is shoulders , t h a t a w o m a n ' s h i p s 
are t o o wide , t h a t a kid's legs are t o o sk inny . 
A sense of p r o p o r t i o n is a m a t t e r of a e s t h e t i c 
j u d g m e n t ; s tandards vary f r o m o n e c u l t u r e 
t o a n o t h e r . 

Aes thet i c p r o p o r t i o n i s o n e w a y o f in ter ­
pre t ing b o d y c o n t o u r . A s i l h o u e t t e o u t l i n e 
shows t h e hi l ls a n d val leys o f t h e b o d y . T h e 
hi l ls refer t o bulges a n d t h e val leys t o t i g h t 
places w h e r e surface t issue appears s tuck to 
u n d e r l y i n g t issue. T h e o r e t i c a l l y , a n ideal b o d y 
has a m o r e o r less s m o o t h c o n t o u r . W h e n 
m u s c l e s are n o t b e i n g used , t h e y s h o u l d b e 
able t o re lax a n d t h u s create n o m a r k e d 
bulg ing . M u s c l e s c o n t r a c t a n d t h i c k e n a s 
t h e y are used; as t h e y re lax , t h e area f la t tens . 
I n a n area t h a t does n o t f la t ten , t h e r e are 
o f t e n a c c u m u l a t i o n s o f c o n n e c t i v e t issue a n d 
fat t h a t h a v e b e c o m e c e m e n t e d i n t o p l a c e 
over t h e m u s c l e t issue. 

Besides indiv idual v a r i a t i o n s in c o n t o u r , 
t h e r e are a lso p a t t e r n s t h a t are m o r e or less 
c o m m o n t o all b o d i e s . T h e s e p a t t e r n s a p p e a r 
a s s t r a p s — b a n d s t h a t w e see r u n n i n g h o r i z o n ­
tal ly a r o u n d t h e body, a l m o s t l ike r e t a i n i n g 
bel ts h o l d i n g in t h e soft t i ssue (Figs. 12-1 & 
12-2). T h e s e are re lat ively i n d e p e n d e n t of t h e 
m u s c l e a n a t o m y o f t h e b o d y . T h e y are u n e x ­
p e c t e d a n d u n e x p l a i n e d , b u t t h e y are v is ib le 

sof t t issue s t ructures . T h e c o n t o u r p a t t e r n s 
we discuss in t h i s s e c t i o n are a series of s e v e n 
s u c h b a n d s . As we descr ibe t h e s e indiv idual ly , 
w e ta lk m o r e a b o u t w h a t t h e y i m p l y a b o u t 
b o t h m o v e m e n t a n d b e h a v i o r . 

Straps r e p r e s e n t a f u n c t i o n a l c o n n e c t i n g 
s t ruc ture t h r o u g h t h e b o d y w h e r e t h e r e are 
n o t r a d i t i o n a l a n a t o m i c a l c o n n e c t i o n s f r o m 
f r o n t t o b a c k . W e descr ibe t h e straps a s b e i n g 
jus t u n d e r t h e skin b e c a u s e t h a t i s w h e r e w e 
see t h e m . A s t h e b o d y m o v e s , t h e y s e e m , 
h o w e v e r , t o g o all t h e w a y t h r o u g h a s wel l 
a s a r o u n d t h e surface . T h e y m a y b e v isual ized 
a s p l a n e s t h r o u g h t h e b o d y . 

T h e s e straps o n t h e surface o f t h e b o d y are 
s imi lar i n f u n c t i o n t o t h e a r m o r o f a n a r m a ­
di l lo . T h e s e g m e n t a t i o n o f t h e a r m o r h o l d s 
e a c h part r igid w i t h respec t t o its n e i g h b o r i n g 
s e c t i o n w h i l e n e v e r t h e l e s s p e r m i t t i n g s o m e 
m o v e m e n t . S imilar ly , i n t h e h u m a n b o d y , t h e 
straps preserve e x t e r n a l s t ruc ture , p r e v e n t i n g 
t o o d e e p a n i n f o l d i n g a s t h e b o d y b e n d s . T o 
s o m e degree , t h i s i s p r o b a b l y a n e f fec t ive w a y 
of s h o r i n g ourse lves u p . I t i s a p a t t e r n we see 
i n all h u m a n b e i n g s . 

Straps s e e m t o arise i n m u c h t h e s a m e w a y 
a s t e n d o n s a n d l i g a m e n t s , w h i c h t h e y a p p e a r 
t o r e s e m b l e i n s t ruc ture . T h e te l l ta le s ign o f 
t h e p r e s e n c e of a strap is a f l a t t e n i n g or de ­
p r e s s i o n r u n n i n g h o r i z o n t a l l y t h r o u g h t h e 
b o d y sur face . I t m a y b e c o n t i n u o u s o r i n t e r ­
r u p t e d — l i k e a d o t t e d l i n e . W h a t de f ines t h e s e 
as res tr ic t ive b a n d s i s t h e i r in f l ex ib i l i ty ; t h e y 
b r e a k t h e f low o f m o v e m e n t . 

T h e m o s t o b v i o u s strap, e v i d e n t i n a l m o s t 
e v e r y o n e , is a h o r i z o n t a l d e p r e s s i o n in m i d -
c h e s t , jus t b e l o w t h e n i p p l e s . S e e n f r o m t h e 
f r o n t , t h i s i s l o c a t e d a t t h e j u n c t i o n o f t h e 
u p p e r i n s e r t i o n o f t h e rec tus a b d o m i n i s 
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Figure 12-1 
Body Retinaculae: The Seven Body Bands of the Torso 

1. The lowest band in the torso (pubic band) 
extends from the pubic bone in front across the 
groin (which is thereby shortened), around the 
hip bones (the greater trochanter of the 
femur), and across the buttocks, ending at the 
junction of the sacrum and coccyx. 

2. The band across the lower abdomen 
(inguinal band) is frequently more prominent in 
men. It connects the two bony projections of 
the pelvic bones in front (the anterior superior 
spines of the ilia). It usually dips slightly down­
ward in front, like an inverted arch, resembling 
an internal jock strap or chastity belt. Its lower 
margin tends to include the inguinal ligament, 
connecting the band downward to the region 
of the pubic bone. This band extends laterally 
along the upper margin of the large wings of 
the pelvic bones (ilia), ending at the lumbo­
sacral junction. 

3. The third band crosses the abdomen 
(belly/umbilical band) and is perhaps the most 
variable in location. It may cross at the umbili­
cus (sometimes creating a crease in the abdomi­
nal wall extending out on either side of the 
umbilicus), or it may lie midway between the 
umbilicus and the midcostal arch (tying 
together the two sides of the costal arch). In 
either case, it will extend laterally to form an 
arch across the abdomen to the lower ribs on 
each side—particularly to the free tip of the 
eleventh rib. It travels backward along the 
lower ribs, ending at the junction of the tho­
racic and lumbar vertebrae. 

4. The fourth band is in the area just below 
the nipples (chest band) and is visually the most 
apparent. It is usually a non-moving depressed 
area on the chest; the skin seems glued down 
onto the ribs and muscle. Laterally, it extends 

along the lower border of the pectoralis major, 
across the mid-lateral chest, and down the lat­
eral margin of the latissimus dorsi where it 
begins to run parallel to the scapula toward the 
arm. The strap appears to tie the lower tip of 
the scapula to the back ribs and ends at the dor­
sal hinge of the spine. When this strap is pro­
nounced, there is not only a depressed mid-
chest, but an inability to expand the ribs side­
ways in breathing. 

5. The fifth strap at the shoulders (collar 
band) involves the clavicle and is part of the tis­
sue gluing the clavicle to the first and second 
ribs in front. It can be felt as a pad of tissue just 
below and deep to the collar bone (clavicle). It 
extends laterally to the tip of the shoulder, with 
some fibers fanning down into the armpit. The 
strap continues toward the back on the inside 
and outside of the upper border of the shoulder 
blade (scapula), and ends at the junction of cer­
vical and thoracic vertebrae. 

6. The area below the chin (chin band) is an 
area of concentration of fibers and padding 
which includes the hyoid bone and the base of 
the jaw, passing just below the ear, and ending 
where the base of the skull joins the first cervi­
cal vertebra (atlas). 

7. The top band (eye band) is the most diffi­
cult to visualize. It originates on the bridge of 
the nose, travels across the eye sockets and 
above the ears, and ends at the back of the skull 
just above the occipital crest (the bump at the 
back of the skull). 

Reprinted from Rolf Lines, The Journal of the 
Rolf Institute, 1995, with permission. 

NOTE: For the body retinaculae, we have used 
the terms "band" and "strap" interchangeably. 

m u s c l e a n d t h e lower i n s e r t i o n o f t h e p e c t o ­
ralis m a j o r m u s c l e (Fig. 12-3). T h e b a n d is 
s l ight ly h i g h e r a s i t m o v e s a r o u n d t o t h e b a c k 
b e c a u s e t h e ribs c h a r a c t e r i s t i c a l l y are a n g l e d 
d o w n w a r d i n f r o n t . T h e b a c k e x t e n s i o n o f 
t h i s strap s e e m s to be t h e dorsal h i n g e , a 
f u n c t i o n a l d i v i s i o n o f t h e c h e s t ( t h o r a x ) . T h e 
dorsal h i n g e is v is ib le as a c h a n g e in m o v e ­
m e n t p a t t e r n b e t w e e n u p p e r a n d lower h a l v e s 

o f t h e c h e s t , h i n g i n g b e t w e e n t h e f i f t h a n d 
s i x t h (or s i x t h a n d s e v e n t h ) t h o r a c i c verte­
b r a e . T h i s d iv i s ion o f t h e r ib cage i n t o t w o 
parts was a p p a r e n t i n our d i s sec t ions . T h e 
a n g l e o f t h e ribs c h a n g e d vis ibly a n d rela­
t ive ly abrupt ly ; t h e q u a l i t y o f t h e t issue dif­
fered as wel l . 

I n f r o n t , t h e strap starts a b o u t a n i n c h 
a b o v e t h e lower t ip o f t h e s t e r n u m . T h i s also 
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defines t h e c o n n e c t i o n f r o m o n e side o f t h e 
b o d y t o t h e o ther . W e t e n d t o i g n o r e t h i s 
r ight- to- le f t r e l a t i o n s h i p across t h e s t e r n u m , 
yet i t i s an i m p o r t a n t o n e , r e i n f o r c i n g a n d 
o f t e n c e m e n t i n g s ide-to-s ide v a r i a t i o n s i n 
m o v e m e n t . Because t h e r e i s l i t t le m u s c l e 

t i ssue over t h e s t e r n u m a n d ribs, i t i s eas ier 
t o see w h e r e t h e c o n n e c t i v e t issue h a s b e c o m e 
g lued t o t h e b o n y surface . 

T h e b a n d a t its deepes t level i n v o l v e s 
t h e u n d e r l y i n g r ibs a n d t h e i n t e r c o s t a l m u s ­
c les , res t r i c t ing full e x p a n s i o n o f t h i s part o f 
t h e r ib cage i n b r e a t h i n g . Superf ic ial ly , t h e 
m u s c l e s t h a t are v is ib ly i n h i b i t e d i n t h e i r 
m o v e m e n t are t h e rec tus a b d o m i n i s a n d t h e 

A 

Figure 12-2 
Body Straps: (A) side view; (B) front view 

B 
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Figure 12-3 
Mid-chest strap: (A) front view; (B) side view. 
The arrows denote the major lines of force of the 
muscles involved in the movement between pelvis 
and arms. Ideally, movement flows through the 
muscles in sequence. This flow is interrupted by 
the mid-chest strap. Its location is defined by the 
major lines of force of the muscles. 

p e c t o r a l i s m a j o r . T h e rectus a b d o m i n i s spans 
f r o m t h e p u b i c b o n e t o t h e m i d d l e ribs o f t h e 
c h e s t . I t crosses t h e lower m a r g i n o f t h e r ib 
cage (costa l a r ch) a n d o f t e n adheres to it. 
In fact , t h e r e i s a h e a v y t h i c k e n i n g on t h e 
u n d e r s i d e o f t h e rec tus a b d o m i n i s a t t h e 
cos ta l a r c h , g iv ing t h e a p p e a r a n c e t h a t t h e 
m u s c l e e x t e n d s o n l y f r o m t h e b o t t o m part 
o f t h e r ib cage t o t h e p u b i c b o n e . 

B y a n a t o m i c a l des ign , r e l a x a t i o n o f t h e 
rec tus a b d o m i n i s a l lows t h e f r o n t o f t h e rib 
c a g e t o lift . T h e a b d o m e n t h e n l e n g t h e n s 
f r o m t h e p u b i c b o n e t o t h e ribs. T h e rectus 
a b d o m i n i s a lso provides ver t ica l s tabi l i ty t o 
c o u n t e r b a l a n c e t h e a c t i o n o f t h e l o n g m u s c l e s 
of t h e b a c k . W h e n i t is h e l d t ight ly , t h e r e is a 
s h o r t e n i n g b e t w e e n t h e m i d - c h e s t a n d t h e 
p u b i c b o n e . T h e result i s a f o l d i n g in of t h e 
a b d o m i n a l r e g i o n a n d a depress ion at t h e 
lo we r m a r g i n o f t h e r ib cage . T h i s i s t rue 
w h e t h e r t h e h o l d i n g i s c a u s e d by a postura l 
h o l d i n g (si t -ups or a sucked- in bel ly) or a 
s t ructura l h o l d i n g (s tuck c o n n e c t i v e 
t i ssue) . 

I m m e d i a t e l y c o n t i g u o u s w i t h t h e upper 
a t t a c h m e n t o f t h e rec tus a b d o m i n i s i s t h e 
lower m a r g i n o f t h e pec tora l i s m a j o r m u s c l e . 
T h i s a t t a c h e s a t t h e m i d d l e ribs, n e a r t h e ster­
n u m , t r a v e l i n g f r o m t h e r e t o t h e upper part 
o f t h e a r m b o n e ( h u m e r u s ) . W h a t w e h a v e , 
t h e n , a t t h i s superf ic ial soft t issue level o f 
t h e b o d y , is a ver t ica l pul l f r o m t h e mid-r ibs 
d o w n w a r d a n d a d i a g o n a l pul l f r o m t h e m i d ­
ribs u p w a r d . T h e over lap of t h e s e t w o pulls i s 
a t t h e s t e r n u m a n d i n c l u d e s t h e lower a n d 
m i d d l e part o f t h e rib cage . Ideally, e a c h o f 
t h e s e t w o m u s c l e s i s s h e a t h e d in its f lexible 
e n v e l o p e o f c o n n e c t i v e t issue, a l l o w i n g i t 
t o shi f t a s t h e b o d y m o v e s f r o m side t o side, 
walks , e t c . T h e m u s c l e t issue o f t h e rectus 
a b d o m i n i s a n d t h e pec tora l i s m a j o r i s sepa­
rate , b u t t h e i r c o n n e c t i v e t issue f o r m s a 
c o n t i n u o u s , s e g m e n t e d w e b , a l l o w i n g t h e 
m o v e m e n t o f o n e m u s c l e t o b e ref lected i n t o 
t h e o t h e r . 

A 

B 
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T h e superf ic ial m u s c l e a n d c o n n e c t i v e t is­
sue p a t t e r n h e r e m a y be i m a g e d as a Y w i t h a 
b r o a d d o u b l e base . M o v e m e n t i s t r a n s m i t t e d 
vert ical ly a n d d i a g o n a l l y across t h e c h e s t . 
W h e r e t h e r e i s h a b i t u a l res t r i c t ion , t h e e f fec t 
o n m o v e m e n t i s progress ive . W h e r e c o n n e c ­
tive t issue is or ig ina l ly o n l y l ight ly h e l d 
d o w n , b o d i l y ac t iv i ty t h e n t e n d s t o drag t h e 
m a r g i n s o f t h e t w o a d j a c e n t m u s c l e s c loser 
together , c a u s i n g t h e c o n n e c t i v e t issue t o 
t h i c k e n . 

As t h e strap c o n t i n u e s a r o u n d t h e s ide, 
g o i n g t o w a r d t h e back , i t crosses t h e u p p e r 
m a r g i n of t h e la t i ss imus dors i , a b r o a d m u s c l e 
ar is ing f r o m all t h e sp ines o f t h e v e r t e b r a e 
f r o m a b o u t T 6 t o t h e s a c r u m . A b o v e , i t nar ­
rows i n t o a t e n d o n t h a t r u n s a l o n g t h e lateral 
outs ide m a r g i n o f t h e s h o u l d e r b l a d e (scap­
ula) . I t e n d s i n a n a t t a c h m e n t t o t h e a r m 
b o n e ( h u m e r u s ) . T h e a t t a c h m e n t s o f t h e p e c ­
toral is m a j o r a n d t h e la t i ss imus dorsi o n t h e 
a r m are a d j a c e n t . T h e y c o u n t e r b a l a n c e e a c h 
o t h e r a n d d e t e r m i n e t h e o p e n n e s s o f t h e 
a r m p i t . T h e Y f o r m o n t h e f r o n t o f t h e b o d y 
(rectus a b d o m i n i s a n d pec tora l i s m a j o r m u s ­
cles) is t h u s b a l a n c e d by a V f o r m ( la t i ss imus 
dorsi m u s c l e ) on t h e b a c k (Fig. 12-4). 

T h e h o r i z o n t a l c o m p r e s s i o n t h a t w e are 
ca l l ing a strap crosses f r o m m i d - s t e r n u m 
a r o u n d t o t h e side, o v e r l a p p i n g t h e space 
where t h e pectora l i s m a j o r a n d t h e la t i s s imus 
dorsi m u s c l e s a p p r o a c h e a c h o t h e r . T h e s e 
m u s c l e s s h o u l d be free to sl ip ver t i ca l ly w i t h 
respect t o e a c h o ther , l e a v i n g t h e a r m full 
range o f m o v e m e n t . W h e n t h e y are c a u g h t 
up in a res t r i c t ion , t h e a r m p i t is c o m p r e s s e d . 
T h e strap h e r e i s very m u c h l ike t h e b o d i c e 
of a dress w i t h an E m p i r e w a i s t l i n e . A n o t h e r 
i m a g e t h a t c o m e s t o m i n d i s t h e s c a f f o l d i n g 
of t h e b o t t o m edge of a brass iere . T h e s trap 
restricts lateral rib m o v e m e n t as wel l as 
m o v e m e n t t o raise t h e a r m s . 

F r o m t h e lateral m a r g i n o f t h e pec tora l i s 
m a j o r , t h e strap t h e n crosses t h e lower t ip o f 
t h e scapula . I t c o n t i n u e s across t h e b a c k o f 

t h e ribs a n d t h e m u s c l e s o f t h e b a c k , a n d 
e n d s a p p r o x i m a t e l y a t t h e dorsal h i n g e . W h e n 
t h e s trap i s h e a v y a n d t i g h t , i t i n h i b i t s t h e 

Figure 12-4 
The "Y" of the front and the "V" of the back. 
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m o v e m e n t o f t h e scapula . Ideally, t h e scapula 
i s s u s p e n d e d a n d c a n " f l o a t " f ree ly over t h e 
ribs a s t h e a r m m o v e s . For e x a m p l e , w h e n 
y o u r e a c h t h e a r m forward a n d up , t h e 
s c a p u l a d r o p s . A s t h e r e a c h c o n t i n u e s , t h e 
scapula t h e n f loats u p w a r d . W h e n t h e r e i s a 
r e s t r i c t i o n b y a b a n d , n e i t h e r t h e d o w n w a r d 
n o r t h e u p w a r d m o v e m e n t o f t h e scapula i s 
poss ib le w i t h o u t e x e r t i o n a n d t h e r e c r u i t m e n t 
of e x t r a n e o u s m u s c l e (Fig. 12-5). 

As t h e s trap r u n s f r o m f r o n t to b a c k , i t 
c rosses o v e r a n u m b e r of a d d i t i o n a l d e e p e r 
m u s c l e s as wel l as t h e superf ic ia l o n e s we 
h a v e d e s c r i b e d . T h e c o n n e c t i v e t issue asso­
c i a t e d w i t h all o f t h e s e h a s d i r e c t i o n a l pulls 
t h a t m o d i f y t h e h o r i z o n t a l q u a l i t y o f t h e 
s trap. T h i s i s par t i cu lar ly t rue at t h e sides. 
T h e r e are pul ls u p i n t o t h e a r m p i t , d o w n 
t o w a r d t h e lower lateral m a r g i n o f t h e r ib 
c a g e , a n d t o w a r d t h e pe lv is . T h e result i s a 
t o r q u i n g t h a t pul l s t h e strap a w a y f r o m its 
m a i n p a t h a r o u n d t h e c h e s t . 

T h i s , t h e n , i s t h e p h y s i c a l d e s c r i p t i o n o f 
t h e m i d - c h e s t s t r a p — t h e n i p p l e b inder . W e 
h a v e c o v e r e d its p a t h i n s o m e a n a t o m i c a l 
deta i l t o s h o w t h e m u s c l e a n d c o n n e c t i v e 
t issue p a t h w a y s b y w h i c h i t i n f l u e n c e s t h e 
b o d y . T h i s b r o a d e f fec t i s p r o b a b l y a r e a s o n 
t h a t b r e a t h i n g d y s f u n c t i o n s are s o w i d e s p r e a d 
a n d i n f l u e n c e e v e r y a s p e c t o f t h e b o d y . 

H o w d o straps c o m e i n t o b e i n g ? T h e 
r e a s o n s are g e n e r a l l y m u l t i p l e a n d c u m u l a ­
t i v e . First, r e s t r i c t ions t e n d to set in as we go 
t h r o u g h t h e c h a l l e n g e s o f g r o w i n g u p . T h e y 
are l ike seeds in a pear l . S o m e t i m e we success ­
ful ly i n c o r p o r a t e t h e m w i t h m i n i m a l c o n n e c ­
t ive t issue d i s t u r b a n c e . O t h e r t i m e s w e g r o w 
success ive c o n n e c t i v e t issue layers t o c u s h i o n 
a n d p r o t e c t ourse lves f r o m t h e i r r i ta t ion . T h e 
seed m a y b e p h y s i c a l o r e m o t i o n a l i n or ig in . 
W e h a v e d e s c r i b e d several s c e n a r i o s o f p h y s i ­
cal o r i g i n . 

As s o m e girls first b e g i n to d e v e l o p breas ts , 
t h e y t ry t o h i d e t h e m . T h e y c a v e i n a t t h e 
s t e r n u m a n d h u n c h t h e i r s h o u l d e r s , c r e a t i n g 

stress a t t h e dorsal h i n g e . Pudgy a d o l e s c e n t 
b o y s a lso c a n b e u p t i g h t a b o u t n ipples a n d 
breas t t issue, a n d t h e y h u n c h over for t h e 
s a m e r e a s o n . A n a b e r r a n t p a t t e r n takes h o l d 
i n t h e b o d y w h e r e t h e r e i s t h e desire t o h o l d 
d o w n , c o n t r o l , h i d e . C o n t r o l i s real ly t h e 
m o s t descr ipt ive t e r m h e r e . 

T h e r e are a l i m i t e d n u m b e r of ways to 
e f fec t c o n t r o l i n t h e b o d y . W h i l e e m o t i o n a l 
ra t iona les u n d e r l y i n g a n y g i v e n s tructure 
vary, t h e p h y s i c a l h o l d i n g falls i n t o pa t te rns . 
T h e s e p a t t e r n s are w h a t we see as straps. In 
m i d - c h e s t , t h e strap m a y b e caused b y a n 
a c c i d e n t , by a desire to h i d e t h e breasts , by 
a desire n o t t o b r e a t h e , b y t h e n e e d n o t t o 
l o o k d i f fe rent f r o m e v e r y b o d y else, o r by res­
p i r a t o r y disease . All t h e s e d i f ferent causes 
m a n i f e s t in t h e b o d y as a s imi lar p a t t e r n . 

T h e c h e s t s trap t ies i n w i t h t h e fami l iar 
ges ture o f h o l d i n g t h e a r m s t o t h e side t o 
guard t h e a r m p i t s . Armpi t s are sens i t ive a n d 
t h e p r o t e c t i v e gesture is s imi lar in all individ­
uals . A s t h e strap b e c o m e s t ight e r a n d m o r e 
f i rmly e s t a b l i s h e d , d i f fe rent parts o f t h e b o d y 
get d r a w n in . T h e pressure o f h i d i n g t h e 
a r m p i t s re in forces t h e t i g h t n e s s o f t h e strap 
a n d i n h i b i t s t h e lateral (side) e x p a n s i o n o f 
t h e w h o l e t o p o f t h e r ib cage . 

For e x a m p l e , in b a b y pic tures a t less t h a n 
a year o ld , o n e chi ld ' s shoulders were very 
n a r r o w a n d h i g h , o b s c u r i n g t h e n e c k . T h e 
a r m s were c lose ly pul led i n t o t h e sides o f t h e 
body, p r o t e c t i n g t h e a r m p i t s . As this c h i l d got 
t o b e a b o u t e i g h t o r n i n e , h e w e n t t h r o u g h 
a p e r i o d of b e i n g a " s u l k y c h i l d . " T h i s gave 
i m p e t u s t o t h e h u n c h e d - u p phys ica l p a t t e r n . 
As an adul t , h i s c h e s t s e e m e d t o o n a r r o w in 
p r o p o r t i o n t o t h e rest o f h is body. T h e ef fect 
o f b o d y w o r k was d r a m a t i c : h i s c h e s t got four 
c o a t sizes bigger. T h e b o d y w o r k d idn ' t give 
h i m t h e n e w c h e s t ; i t m e r e l y a l lowed h i m 
t o use w h a t was t h e r e . 

A m o r e e m o t i o n a l l y b a s e d w a y of express­
i n g w h a t w e m e a n i s t h a t t h e b l u e p r i n t o f t h e 
s tructural p a t t e r n starts i n t h e baby, b e c o m e s 
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Figure 12-5 
This array of shoulder movements provides comparison of three very different body types. The positions of 
the scapulae have been outlined. Notice the great differences in muscle recruitment at the elbow, neck, and 
along the spine. 
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e s t a b l i s h e d a s t h e c h a r a c t e r t y p e , a n d t h e n 
i s e m b e d d e d as an a t t i t u d e in t h e adul t . It's 
n o t s o m u c h t h a t t h e c o n t r a c t i o n s start i n 
a n y o n e p l a c e a n d t h e n spread o u t w a r d . T h e 
p a t t e r n as a w h o l e i s s k e t c h e d in a n d t h e n 
b e c o m e s r e i n f o r c e d a n d m o r e p r o n o u n c e d 
w i t h age a n d use . J u d g i n g f r o m t h e t w o b a b i e s 
t h a t w e d issec ted , t h e p a t t e r n i s laid d o w n i n 
u t e r o . A s ear ly a s i n t h e n e w b o r n , w e h a v e t h e 
b e g i n n i n g s o f f ibrous c o n c e n t r a t i o n s . Later, 
i f a b e r r a n t t e n s i o n s are m a i n t a i n e d , t h e s e 
b e c o m e l ike a b r o a d t e n d o n . T h e s t ruc ture 
s o m e t i m e s l o o k s l ike t e n d o n i n d i s s e c t i o n ; 
i t c e r t a i n l y feels l ike t e n d o n u n d e r t h e sk in . 
But i n " n o r m a l " a n a t o m y n o t e n d o n s are 
d e s c r i b e d i n t h a t l o c a t i o n . 

T h e res t r i c t ions i n h i b i t o u r e v o l u t i o n t o 
a n " u p r i g h t s t a n c e . " S h o u l d e r s get raised a s 
t h e c h e s t s inks d o w n a n d t h e h e a d c o m e s 
forward . O r t h e h e a d m a y c o m e f o r w a r d first, 

a n d t h e o t h e r s fo l low. D e c i d i n g w h i c h i s first 
cause i s dif f icult a n d usual ly n o t necessary. 
T h e b o d y h a s c e r t a i n places w h e r e i t c a n m o s t 
easi ly c o n t r o l its o w n m o v e m e n t . T h e s e create 
c h a r a c t e r i s t i c p a t t e r n s o f i n h i b i t i o n regardless 
o f cause . 

T h e straps are n o t e x a c t l y t h e s a m e i n all 
ind iv idua ls . T h e r e i s s o m e v a r i a t i o n in p lace ­
m e n t a n d s h a p e . T h e strap i s t h e s t ructure a s 
a w h o l e . Indiv idual v a r i a t i o n s pul l i t d o w n in 
o n e p lace , t i g h t e n i t i n a n o t h e r . T h e a t t a c h ­
m e n t s o f t h e strap, t h e d i f ferences i n e m p h a ­
sis, m a y b e t h e d i f f e r e n c e b e t w e e n s o m e o n e 
w h o i s b a r r e l - c h e s t e d a n d s o m e o n e w h o i s 
very n a r r o w f r o n t - t o - b a c k a n d wide s ide-to-
side. We e m p h a s i z e aga in t h a t t h e strap i s 
n o t a s t ructure per se . It is a loca l c h a n g e 
i n t h e b a l a n c e b e t w e e n f i b e r a n d m a t r i x 
o r g a n i z a t i o n w i t h i n t h e to ta l c o n n e c t i v e 
t issue b e d . 
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The Inguinal Band and the Structure and Function of 
the Vertebral Column in Relation to the Bands 

A n o t h e r visual ly o b v i o u s strap i s w h a t m i g h t 
be ca l led t h e c h a s t i t y b e l t o r i n g u i n a l strap 
w h e n seen f r o m t h e f r o n t (Fig. 13-1). I t is 
a c o n n e c t i o n b e t w e e n t h e t o p f r o n t b o n y 
p r o t u b e r a n c e s o f t h e h i p b o n e ( t h e ASIS o r 
anter ior superior sp ines o f t h e i l ia) . T h i s c o n ­
n e c t i o n is l ike a h a l f - m o o n s h a p e , c u r v i n g 
d o w n w a r d f r o m t h e s e p r o t u b e r a n c e s . T h e 
rectus a b d o m i n i s m u s c l e inser ts o n t h e p u b i c 
b o n e s o t h a t t h e strap crosses t h e lower part 
o f th i s m u s c l e . T h e strap b r o a d e n s across t h e 
lower a b d o m e n . I n m a n y p e o p l e i t i n c l u d e s 
n o t o n l y fascial f ibers b u t fat depos i t s as wel l . 
T h e s e c a n e x t e n d d e e p i n t o t h e pelvis , f i l l ing 
t h e pe lv ic b o w l . 

Th is k i n d of fat is a t y p e of c o n n e c t i v e t is­
sue. Its cel ls h a v e b e c o m e e n g o r g e d w i t h a n 
a c c u m u l a t i o n o f fat drople ts . T h e r e i s v e r y 
l i tt le in terce l lu lar m a t r i x in t h i s k i n d o f t issue. 
T h e fibers are c r o w d e d i n b e t w e e n t h e cel ls . 
Because o f t h i s lack o f in terce l lu lar m a t r i x , 
t h e fat t issue h a s b e c o m e i n f l e x i b l e . I t i s 
there fore a n e f fec t ive i n h i b i t o r o f e n e r g y 
a n d m o v e m e n t . 

T h e strap across t h e g r o i n i s par t i cu lar ly 
a p p a r e n t i n p e o p l e w h o p e r f o r m c o n s t a n t 
repet i t ive exerc ises s u c h as sit-ups a n d leg 
lifts. G y m n a s t s , for e x a m p l e , t e n d t o h a v e 
a n a l m o s t h o r i z o n t a l l ine across t h e g r o i n , 
f o r m i n g a shelf l ike r idge in t h e lower a b d o ­
m e n . T h i s c a n be felt as a t o u g h m a r g i n 
h a l f w a y b e t w e e n t h e b e l l y b u t t o n a n d t h e 
p u b i c b o n e . T h e a b d o m e n i m m e d i a t e l y a b o v e 
t h e ridge is n o t i c e a b l y m o r e p l iab le , less rigid 
t o t h e t o u c h . 

O n e o f our f r e q u e n t l a m e n t s is, " N o m a t t e r 
h o w m u c h I diet , I n e v e r s e e m to get rid of 
m y bel ly ; i t still st icks o u t . " T h e b u l g e , h o w ­
ever, h a s n o t h i n g to do w i t h a n e e d to diet . 

A 

Figure 13-1 
Inguinal band: Front and side views. 

C o s t a l 
a r c h / 

I n g u i n a l 
l i gament 1 " 

R e c t u s 
a b d o m i n u s 
m . 

. I n g u i n a l 
' b a n d 

Pubic 
t b o n e 

B 

Sacra l 
p a d ' 

A.S. I .S. 

, I n g u i n a l 
b a n d 

i I n g u i n a l 
l i g a m e n t 

-.Pubic 
bone 



6 2 T H E E N D L E S S W E B 

Figure 13-2 

I t i s t h e b o d y ' s w a y o f e s c a p i n g t h e restric­
t i o n s resu l t ing f r o m t i g h t n e s s a b o v e ( che s t 
s trap) a n d t i g h t n e s s b e l o w (groin s t rap) . O r 
t h e t i g h t n e s s m a y b i n d a t m i d - b e l l y ; w e ta lk 
a b o u t a s trap t h e r e in S e c t i o n 1 5 . 

I n g e n e r a l , t h e r e are t w o a b e r r a n t a b d o m i ­
n a l p a t t e r n s , e a c h w i t h v a r i a t i o n s . O n e i s t h e 
i n d i v i d u a l w h o s e lower b e l l y i s h e l d in ; h i s 
b a c k t h e n b e c o m e s t a u t a n d h i s u p p e r b e l l y 
b u l g e s (Fig. 13-2). T h e o t h e r p a t t e r n is t h e 
p e r s o n w h o t i g h t e n s t h e area b e t w e e n t h e 
l o w e r m a r g i n o f t h e r ib c a g e a n d t h e b e l l y 
b u t t o n . Here , t h e u p p e r a b d o m e n b e c o m e s 
t i g h t a n d t h e area b e l o w t h e b e l l y b u t t o n 
p r o t r u d e s (Fig. 13-3). W h i c h e v e r part is b e i n g 
h e l d , t h e o t h e r m u s t o f n e c e s s i t y s t i ck o u t ; 
t h e t i ssue h a s t o g o s o m e p l a c e . N o t o n l y t h e 
soft t i ssue b u t a lso b r e a t h n e e d s space . P e o p l e 
b r e a t h e p r e d o m i n a n t l y i n t h e u p p e r o r lo we r 
a b d o m e n . I n e i t h e r case , t h e h o l d i n g in ter ­
feres w i t h t h e free f low o f b r e a t h , energy, a n d 
m o v e m e n t . 

T h e i n g u i n a l strap c o n t i n u e s a r o u n d t h e 
sides o f t h e h i p s . I t s e e m s to cross just b e l o w 
t h e u p p e r edge o f t h e h i p b o n e (crest o f t h e 
i l i u m ) . T h i s creates a t e n s i o n across t h e b o n e 
a n d pulls t h e c o n n e c t i v e t issue i n t o folds . 
T h e s e folds c o m e i n t o b e i n g m u c h t h e w a y 
p u l l i n g on a c o r n e r of a s h e e t creates deep 
pleats in t h e fabr ic . S imilar ly , pulls across t h e 
b a c k o f t h e u p p e r pelvis a n d t h e s a c r u m give 
rise to t e n d o n - l i k e s t ructures across t h e lower 
b a c k . T h e s e c a n feel l i teral ly l ike smal l ropes 
o r cab les u n d e r t h e skin . I n s o m e individuals , 
i t a l m o s t feels as t h o u g h t h e s e ropes h a v e 
k n o t s i n t h e m . T h e y f o r m a stressed c o n n e c ­
t i o n across t h e u p p e r m a r g i n o f t h e s a c r u m 
a n d t h e lower l u m b a r ver tebrae , t y i n g left 
a n d r ight sides t o g e t h e r . 

M o s t " l o w e r b a c k p a i n " appears t o c o m e 
f r o m t h i s r e g i o n . T h e s e ropes t y i n g t o g e t h e r 
t h e t h r e e b o n e s ( s a c r u m a n d t w o i l ia) , i n h i b i t 
sacro i l iac m o v e m e n t . T h i s i m m o b i l i t y across 
t h e s a c r u m i s t h e m a j o r c o n t r i b u t o r t o lower 
b a c k s y n d r o m e . C h i l d r e n typica l ly s h o w a lot 
o f m o v e m e n t across t h e s a c r u m . T h i s m o v e ­
m e n t o f t e n disappears i n later l ife, p r o b a b l y 
i n t h e t e e n s . W e all s e e m t o w a n t / n e e d t o 
c o n t r o l pe lv ic m o v e m e n t . 

T h e i n g u i n a l b a n d b l e n d s i n t o t h e fascial 
a n d / o r fa t ty pad n o r m a l l y present o n t h e 
s a c r u m . W h e n t h i s i s t o o t h i c k , i t adds t o t h e 
i m m o b i l i t y o f t h e area . T h e b a n d t h e r e b y i s 
c o n t i n u e d d o w n t o t h e t a i l b o n e ( c o c c y x ) . I n 
des ign , i t r e s e m b l e s a j o c k s t r a p or dancer ' s 
be l t . T h e b o t t o m part e x t e n d s d o w n b e t w e e n 
t h e legs t o t h e V - s h a p e d b o n y b a s e o f t h e 
pe lv is . Here i t b l e n d s w i t h t h e fat a n d f ibrous 
t issue t h a t i s t h e n o r m a l f i l l ing o f t h e space 
b e t w e e n t h e legs ( b e t w e e n t h e c o c c y x , pelvic 
r a m i , a n d p u b i c b o n e ) . W h e n t h e V o f t h e 
r a m i i s c o m p r e s s e d a n d t o o narrow, par t icu­
larly in m e n , t h i s t issue c a n feel l ike c e m e n t 
a n d i t o f t e n b e c o m e s a filler t h r o u g h t h e 
w h o l e b a s i n o f t h e pelvis . T h u s straps are n o t 
o n l y surface p h e n o m e n a b u t traverse t h e 
b o d y space . 

Figure 13-3 
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T h e f r o n t o f th i s b a n d i s easy t o see a n d 
feel a n d i s m u c h t h e s a m e i n all p e o p l e , 
a l t h o u g h i t varies in degree o f t e n s i o n . In 
b a c k , i n a d d i t i o n t o t h e surface ropes t h a t r u n 
parallel across t h e u p p e r m a r g i n o f t h e pelvis , 
t h e r e is o f t e n a deeper set of t e n s i o n s n e a r t h e 
t o p a n d side o f t h e s a c r u m . T h i s i s a ssoc ia ted 
w i t h t h e fascia o f t h e g lutea l m u s c l e s a n d 
runs f r o m t h e surface t o d e e p i n t h e pelvis , 
d o w n t o t h e b o n e . M a n y m e n are t o o n a r r o w 
a t t h e base o f t h e pelvis , b e t w e e n t h e legs. 
Th is results i n a n a b d o m e n t h a t i s p r o p o r t i o n ­
ally t o o wide i n f r o n t . T h e h i p b o n e l o o k s a s 
t h o u g h i t wings o u t . T h i s a g a i n adds to a w i d e 
a b d o m i n a l c o n t o u r . 

I n m e n , t h e c o n n e c t i o n across t h e f r o n t o f 
t h e gro in s e e m s l ike a b a n d t r y i n g to h o l d t h e 
lower a b d o m e n t o g e t h e r . I n w o m e n , t h e s a m e 
k i n d o f n a r r o w n e s s i s m o r e c o m m o n i n b a c k , 
across t h e s a c r u m . I n b o t h cases , t h e t e n s i o n 
on t h e outs ide o f t h e pelvis p r o d u c e s a corre ­
s p o n d i n g t e n s i o n on t h e ins ide . T h e r e i s a 
c o m p l e t e set o f m u s c l e s o n t h e ins ide o f t h e 
pelvis a s wel l a s o n t h e o u t s i d e . T h e c o n n e c ­
t ive t issue o f t h e o u t s i d e m u s c l e s (surface) 
relates t h e m o v e m e n t o f t h e lower b a c k 
reg ion t o t h e outs ide ( lateral s ide) o f t h e 
leg (Fig. 13-4). 

T h e c o n n e c t i v e t issue o f t h e psoas e x t e n d s 
f r o m t h e ins ide lower b a c k t o t h e ins ide ( m e ­
dial side) o f t h e t h i g h a t t h e lesser t r o c h a n t e r 
(Fig. 13-5). T h e t w o fascial p l a n e s (surface 
a n d deep) b a l a n c e e a c h o ther . T i g h t n e s s i n 
o n e wil l b e re f lec ted i n t h e o t h e r w i t h every 
m o v e m e n t o f t h e leg o r pelvis . 

I n walk ing , t h e m o s t p r o m i n e n t l y i n v o l v e d 
m u s c l e s t ructure f r o m ins ide t h e pelvis i s t h e 
i l iopsoas a n d its assoc ia ted fascia . We wil l 
discuss t h e psoas m u s c l e i n S e c t i o n 1 9 . T h e 
i l iacus, t h e o t h e r part o f t h e i l iopsoas c o m ­
p l e x , l ines t h e ins ide o f t h e b o w l o f t h e pelvis . 
I t d i a g o n a l l y crosses t h e p u b i c b o n e a n d 
a t t a c h e s o n t h e i n n e r part o f t h e leg a t t h e 
lesser t r o c h a n t e r . W h e n t h e pelvis i s b o u n d 
t ight ly i n b a c k , t h e a n t e r i o r super ior sp ines 

o f t h e i l i u m w i n g o u t i n f r o n t . T h e i l iacus 
t h e n t i g h t e n s a n d i s t o o s h o r t t o f u n c t i o n 
w i t h ease . T h e b r i m o f t h e pelvis i s p u l l e d 
f o r w a r d a n d d o w n t o w a r d t h e p u b i c b o n e . 
W h e n t h e i l iacus i s v e r y s h o r t , t h e ins ide o f 
t h e leg i s h e l d t o o t i g h t l y i n t o t h e h i p s o c k e t . 
T h e result o f all t h i s i s a t e n s i o n a r o u n d t h e 
p u b i c b o n e . A b a n d o f s t ra in ( i n g u i n a l s trap) 
across t h e lowes t par t o f t h e a b d o m e n 
a t t e m p t s t o b a l a n c e t h a t i n t e r n a l s h o r t n e s s , 
o f t e n resu l t ing in a h e a v y fa t ty c o n n e c t i v e 
t issue b a n d o n t o p o f t h e p u b i c b o n e . 

I n m e n , b o t h s e x u a l f u n c t i o n a n d fee l ings 
a b o u t c a s t r a t i o n are c o n n e c t e d t o t h i s b a n d . 

Fascia of 
-erector spinae 

jlumbo-dorsal 
fascia) 

.Sacroiliac 
junction 

Fascia of 
-•gluteus 
maximus m. 

Jlio-tibial 
tract 

Figure 13-4 
The connective tissue of the surface muscles 
relates the movement of the lower back region 
to the outside (lateral side) of the leg. 
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Figure 13-5 
This drawing from Dr. Ida Rolf's book on Rolfing 
illustrates the psoas and iliacus muscles on the 
inside of the pelvis. The connective tissue of these 
inside muscles of the pelvis connects the inner 
abdomen and inside lower back to the inside 
(medial side) of the thigh. 

Figure 13-6 
Inguinal band and descent of testes. 

R e s t r i c t i o n i n t h e g r o i n a n d p u b i c r e g i o n 
o f t e n serves t o b l o c k o r d a m p e n sexual e n j o y ­
m e n t . It 's a l m o s t a s t h o u g h t h e p e n i s i s h u n g 
t h r o u g h t h e b a n d , s o t h a t t h e t i g h t n e s s o f t h e 
b a n d c a n b l o c k t h e o r g a s m i c w a v e t o t h e rest 
o f t h e b o d y . T h i s l imi t s sexual e n j o y m e n t t o 
t h e p e n i s . A n o t h e r e l e m e n t i n sexual b l o c k i n g 
i s m e n ' s c a s t r a t i o n worr ies . T h e s e s e e m t o b e 
c e n t e r e d n o t a r o u n d t h e s c r o t u m , b u t a t a 
m o r e lateral r e g i o n o f t h e g r o i n w h e r e , b e f o r e 
b i r t h , t h e tes tes leave t h e p r o t e c t i o n o f t h e 
b o d y . T h e y d e s c e n d b e t w e e n t h e t h i n layers 
o f t h e lo we r a b d o m i n a l wall d o w n i n t o t h e 
s c r o t u m b y w a y o f t h e i n g u i n a l c a n a l (Fig. 
13-6). 

T h e i n g u i n a l c a n a l i s t h e target of a var ie ty 
o f p r o b l e m s , par t i cu lar ly i n m e n . I n g u i n a l 
h e r n i a s s e e m t o b e t h e result o f excess ive 
s tra in a n d pos tura l h o l d i n g o n a n area t h a t 
i s v u l n e r a b l e a n d u n p r o t e c t e d . W e h a v e f o u n d 
t h a t l e s s e n i n g t h e t i g h t n e s s o f t h e gro in b a n d 
reduces t h e sever i ty o f t h e h e r n i a o r e l imi ­
n a t e s i t . T h e g r o i n area i s t i g h t i n m o s t m e n , 
w h o o f t e n h a v e a " d o n ' t t o u c h " s ignal t h e r e 
s u c h as t i c k l i s h n e s s . 

For b o t h m e n a n d w o m e n , t h e b a n d o f t e n 
s h o w s u p i n t h e b r e a t h i n g p a t t e r n ; a b d o m i n a l 
m o v e m e n t f r o m t h e b r e a t h goes a s far d o w n 
a s t h e b a n d i n g , n o t all t h e w a y d o w n t o t h e 
p u b i c b o n e . I n w o m e n , t h e strap i s m o r e c o m ­
m o n l y f o c u s e d deeper i n t h e lower a b d o m e n , 
s h e l v i n g u n d e r n e a t h t h e ovaries a n d f u n c ­
t i o n a l l y s e p a r a t i n g t h e ovaries f r o m t h e gen­
itals . T h i s is a large fac tor in p r e m e n s t r u a l 
s y n d r o m e a n d t h e r e a s o n PMS s o o f t e n does 
n o t y i e l d t o m e d i c a t i o n . T h e b a n d i n g t e n d s t o 
b e d e e p a n d shel f l ike , s o t h a t a c c o m m o d a t i o n 
o f t h e n e c e s s a r y c h a n g e s i n pos ture caused b y 
p r e g n a n c y i s i n h i b i t e d . In p r e g n a n c y , t h e 
w e i g h t o f t h e b a b y rests d o w n i n t o th is shelf , 
c a u s i n g i t t o b e c o m e t h i c k e r a n d less res i l ient . 
After b i r t h , t h e t h i c k e n e d b a n d r e m a i n s . 

T h e pe lv ic strap w i d e n s i n back , o f t e n ris­
i n g as h i g h as t h e t w e l f t h r ib , w h e r e i t m e s h e s 
w i t h t h e fascia o f t h e m u s c l e s a l o n g t h e sp ine . 

ingu ina l 
canal 

( p a t h w a y of 
s p e r m a t i c 

c o r d ) 

P a t h w a y o f 
- " testes ' d e s c e n t 

b e f o r e b i r th 

Inguinal l i g a m e n t 
H ( infer ior junc t ion of 

internal a n d external 
a b d o m i n a l ob l iques ) 

i 



T H E I N G U I N A L B A N D A N D T H E V E R T E B R A L C O L U M N 65 

As we h a v e said, t h e b a n d a t m i d - c h e s t b l e n d s 
wi th t h e fascia o f t h e dorsal h i n g e i n t h e 
reg ion o f t h e s i x t h dorsal ver tebra . Clearly, 
there fore , t h e s tructural i n h i b i t i o n c r e a t e d b y 
t h e b a n d s i n f l u e n c e s spinal i n t e g r a t i o n a n d 
m o v e m e n t . I n turn , res t r i c t ion o f m o v e m e n t 
a t t h e j u n c t i o n s o f t h e ver tebra l c o l u m n 
increases t h e t i g h t n e s s o f t h e b a n d s . Inter fer ­
e n c e i n spinal f u n c t i o n leads t o c h a r a c t e r i s t i c 
c h a n g e s i n pos ture a n d p h y s i c a l b e h a v i o r . W e 
there fore digress t o descr ibe s o m e aspects o f 
t h e s t ructure a n d f u n c t i o n o f t h e ver tebra l 
c o l u m n i n r e l a t i o n s h i p t o t h e b a n d s . 

T h e m u s c l e s a n d fascia t h a t r u n l o n g i t u d i ­
na l ly f r o m t h e n e c k t o t h e s a c r u m are a c o m ­
p l e x i n t e r w e a v i n g o f layers . T h e y stabi l ize t h e 
var iety o f m o v e m e n t s o f t h e d i f fe rent b o n y 
ver tebrae t h a t m a k e u p t h e s p i n a l c o l u m n . 
A l t h o u g h t h e ver tebrae are s imi lar i n s h a p e , 
t h e y are d i f ferent in detai ls o f des ign a n d size. 
T h e s e d i f ferences i m p l y d i f ferences i n r a n g e 
a n d d i r e c t i o n o f m o v e m e n t . I n genera l , t h e 
b a n d s relate t o j u n c t i o n s o f t h e sp ina l c o l ­
u m n , places w h e r e t h e v e r t e b r a e c h a n g e 
s h a p e . T h e s e j u n c t i o n s are b e t w e e n t h e h e a d 
a n d n e c k (occ ip i to -cerv ica l ) , b e t w e e n t h e 
n e c k a n d c h e s t ( cerv ico-dorsa l ) , b e t w e e n c h e s t 
a n d lower b a c k ( l u m b o - d o r s a l ) , b e t w e e n lower 
b a c k a n d s a c r u m ( l u m b o - s a c r a l ) , a n d b e t w e e n 
t h e s a c r u m a n d t a i l b o n e ( s a c r o - c o c c y g e a l ) . 
T h e dorsal h i n g e i s Ida Rolf 's a d d i t i o n to t h i s 
list (Fig. 13-7). 

T h e c h a n g e i n ver tebra l s h a p e a t t h e dor ­
sal h i n g e i s m o r e subt le ; t h e c h a n g e i n m o v e ­
m e n t p a t t e r n i s m o s t vis ible in a l iv ing, m o v ­
ing body . T h e r e a s o n for t h i s a p p a r e n t l y i s 
t h a t t h e c h a n g e i n f u n c t i o n a n d m o r p h o l o g y 
here enta i l s t h e soft t issue a n d o u t l y i n g b o n e s 
as well as t h e ver tebrae t h e m s e l v e s . T h i s is 
s o m e w h a t t rue e v e r y w h e r e a l o n g t h e s p i n e , 
o f course , b u t i t i s m o r e i m p o r t a n t in t h e 
upper c h e s t . T h e a d d i t i o n a l s tab i l iz ing inf lu­
e n c e f r o m t h e s h o u l d e r b l a d e a n d its sof t t is­
sue c o n n e c t i o n s t o t h e s e v e r t e b r a e m o d i f i e s 
the i r m o v e m e n t . 

O n t h e ins ide o f t h e b o d y , jus t i n f r o n t 
o f t h e sp ine , lies t h e a u t o n o m i c n e r v o u s sys­
t e m (ANS). T h i s r u n s l o n g i t u d i n a l l y f r o m t h e 
base o f t h e s p i n e u p i n t o t h e h e a d . A l o n g its 
l e n g t h t h e r e are a n u m b e r o f s p i n a l p l e x i . 
T h e s e are i n t e r r u p t i o n s i n t h e f low o f i n f o m a -
t i o n a l o n g t h e s y s t e m . T h e y serve m u c h t h e 
s a m e f u n c t i o n as a b u s y t e l e p h o n e e x c h a n g e ; 
t h e y are p laces w h e r e n e u r a l m e s s a g e s c a n get 
t r a n s m i t t e d i n diverse d i r e c t i o n s . G e n e r a l l y 
speak ing , t h e ANS n e r v e p l e x i are l o c a t e d n e a r 
t h e sp ina l j u n c t i o n s t h a t w e l is ted a b o v e . I t i s 
i n t e r e s t i n g t o n o t e t h a t t h e s e p laces o f m a x i ­
m u m m o v e m e n t o f t h e s p i n e are a s s o c i a t e d 
w i t h c e n t e r s o f m o s t c o m p l e x ANS act iv i ty . 
W h e n t h e r e i s ease o f m o v e m e n t a t t h e s e 
j u n c t i o n s t h e r e c a n b e s t i m u l a t i o n o f t h e 
n e r v o u s i m p u l s e s t h a t c o n t r o l m e t a b o l i c 
act iv i ty . 

(1) Junction at 
l a m b d a / 
sphenoid 

(2) Occipital-cervical 

- ( 3 ) Cervico-dorsal 

(7) Dorsal hinge 

(4 )Lumbo-dorsal 

. (5 ) Lumbo-sacral 

•(6)Sacro-coccygeal 

Figure 13-7 
Junctions of the spine. 
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Figure 13-8 
The embryonic C curve (A) straightens as the 
infant begins to walk (B) and later assumes the 
normal adult curves (C). 

A s t h e e m b r y o i s e n f o l d e d i n t h e w o m b , 
its b a c k descr ibes a C c u r v e (Fig. 13-8). As we 
h a v e said, t h i s is n o t a s m o o t h curve ; it is a 
series o f b e n d s i n t h e b a c k . T h e s e b e n d s are 
l o c a t e d a t w h a t will b e c o m e t h e spinal j u n c ­
tures . T h e e m b r y o n i c C c u r v e o p e n s af ter 
b i r t h a s t h e c h i l d e x p l o r e s a n d learns t o 
s t re t ch a n d l e n g t h e n . U l t i m a t e l y , t h e r e is a 
c h a n g e i n t h e d i r e c t i o n o f s o m e o f t h e angles , 
c r e a t i n g t h e snake- l ike f o r m o f a n adult 
u p r i g h t spinal c o l u m n . 

B o n n i e B a i n b r i d g e C o h e n ' s D e v e l o p ­
m e n t a l M o v e m e n t S e q u e n c e s * graphica l ly 

*See Bonnie Bainbridge Cohen, Sensing, Feeling, and 
Action: The Experiential Anatomy of Body-Mind Centering 
(Northampton, Massachusetts: Contact Editions, 1993) . 

Figure 13-9 
Developmental movement sequences: (A) 
intrauterine folding; (B) contralateral creeping; (C) 
crawling; (D) standing. 

A B C 

A B C D 
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d e m o n s t r a t e h o w t h e s e f lexures i n t e r a c t w i t h 
m o v e m e n t . A s she descr ibes t h e s e q u e n c e , i n 
t h e first days af ter b i r t h t h e n e w b o r n e x t e n d s 
its h e a d . S o o n i t raises t h e h e a d , t h e n p u s h e s 
of f w i t h its h a n d s . Full m o b i l i t y increases 
w i t h h o m o l a t e r a l m o v e m e n t s — f i s h l i k e swing­
ing f r o m side t o side. T h e n c o n t r a l a t e r a l 
c r e e p i n g a n d r o c k i n g prepare t h e b o d y for 
c rawl ing (Fig. 13-9). 

T h e s e m o v e m e n t s c o r r e s p o n d t o t h e ac t iva ­
t i o n o f b o t h t h e spinal f lexures a n d t h e asso­
c ia ted ANS p lex i : (1) j u n c t i o n a t t h e s p h e n o i d 
(see S e c t i o n 1 4 o n t h e eye b a n d , b e l o w ) ; (2) 
j u n c t i o n b e t w e e n h e a d a n d n e c k ; (3) j u n c t i o n 
b e t w e e n n e c k a n d c h e s t ; (4) j u n c t i o n b e t w e e n 
c h e s t a n d lower b a c k ; (5) j u n c t i o n b e t w e e n 
lower b a c k a n d s a c r u m ; (6) j u n c t i o n b e t w e e n 
s a c r u m a n d c o c c y x ; (7) j u n c t i o n a t dorsal 
h i n g e (Fig. 13-10). C o h e n h a s n o t e d t h a t 
w h e n a part o f th i s s e q u e n c e i s o m i t t e d in 
c h i l d h o o d , t h e r e c a n b e d y s f u n c t i o n , a n d 
t h a t th i s d y s f u n c t i o n i s c o r r e c t a b l e e v e n i n 
t h e adult as t h e m i s s i n g m o v e m e n t p a t t e r n i s 
prac t i ced . T h e r e i s o f t e n res i s tance to ac t ivat ­
ing s o m e o r all o f t h e s e sp ina l j u n c t i o n s . T h e 
reasons re late t o m a n y life t r a u m a s . O n e o f 
t h e m o s t j o l t i n g c a n c o m e v e r y ear ly i n l i fe . 
D a n g l i n g a n e w b o r n by its fee t a t b i r t h s h o c k s 
t h e safety o f t h e curve w i t h a l m o s t a s n a p p i n g 
m o v e m e n t . T h e resul t ing p o s i t i o n a s t h e c h i l d 
h a n g s h e a d b a c k a n d s p i n e l o c k e d in a b a c k ­
ward curve causes a n a c u t e w r e n c h i n g a n d 
r ipping o f fragi le fascial c o n n e c t i o n s . T h i s 
is very s imi lar in e f fec t to a w h i p l a s h i n j u r y 
i n a n a u t o a c c i d e n t . 

M o s t p e o p l e u n c o n s c i o u s l y t ry t o re ta in 
s o m e part o f t h e i r fetal c u r v e . T h e b o d y 
straps are a w a y of fos ter ing t h i s b e c a u s e 

t h e y c o m p r e s s t h e b o d y a t s p i n a l j u n c t i o n s . 
T h e straps c rea te a s y s t e m of t r a n s v e r s e re in ­
f o r c i n g s t ructures w h e r e w e d o n ' t w a n t t o (or 
c a n ' t ) t rust t h e u n d u l a t i o n s o f a n u p r i g h t 
s p i n e . T h e i r t e n d e n c y i s t o pul l u s f o r w a r d 
a n d d o w n i n f r o n t . K i n e s t h e t i c a l l y , t h i s i s 
s e n s e d a s res i s tance t o t h e f e e l i n g o f o p e n n e s s 
t h a t c o m e s w i t h b e i n g u p r i g h t . I t i s n ' t t h a t 
t h e s p i n e ( a n d t h e b o d y ) c o n t r a c t s ; it 's t h a t 
i t re fused t o o p e n u p . E m o t i o n a l l y , w e feel 
t h a t sa fe ty lies i n t h e c u r l e d - i n - o n - o n e s e l f 
p o s i t i o n . It 's real ly a r e m e m b e r e d safety. True 
adul t s tabi l i ty a n d safe ty lie i n b e i n g u p r i g h t , 
f l ex ib le , a n d res i l ient . 

Figure 13-10 
Spinal junctions. 

- (6 ) S a c r o - c o c c y g e a l 

( 5 ) L u m b o - s a c r a l 

(4 )Lumbo-dorsal 

( 7 ) Dorsa l h i n g e 

- ( 3 ) C e r v i c o - d o r s a l 

( 2 ) Occ ip i ta l -cerv ica l 

- (1) J u n c t i o n at 
l a m b d a / 
s p h e n o i d 
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The Eye Band and Chin Band 

T h e r e are t w o straps t h a t restr ict m o v e m e n t o f 
t h e h e a d — a c h i n s trap a t t a c h e d a t t h e j u n c ­
t i o n b e t w e e n t h e at las a n d t h e o c c i p u t a n d 
a n o t h e r s trap t h a t s e e m s t o g o r ight across t h e 
eyes l ike a m a s k . B e c a u s e o f t h e t e n s i o n t h a t 
t h e s e straps spread t h r o u g h t h e h e a d , m o s t o f 
u s a r e n ' t ab le t o s e n s e t h e b a l a n c e o f t h e cra­
n i u m as a w h o l e . H a b i t u a l t e n s i o n in t h e sur­
face t i ssue o f t h e skull c h a n g e s t h e r e l a t i o n s 
o f t h e b o n e s . T h e b o n e s i n v o l v e d are n o t o n l y 
t h e larger e x t e r n a l b o n e s o f t h e c r a n i a l vaul t 
a n d jaw, b u t a lso a c o m p l e x a r r a n g e m e n t o f 
d e l i c a t e b o n e s c e n t e r i n g a r o u n d t h e eyes a n d 
b a c k t h r o u g h t h e skull a t e y e level . T h e s trap­
l ike t e n s i o n f r o m t h e surface genera l izes t o 
t h e s e b o n e s . T h e areas i n d i r e c t l y a f f e c t e d 
i n c l u d e t h e b r a i n s t e m , t h e l i m b i c s y s t e m , 
a n d t h e p i t u i t a r y a n d p i n e a l g l a n d s . 

T h e e y e s t rap lies r o u g h l y across t h e eyes 
a n d a b o v e t h e ears (Fig. 14-1). In t h e b a c k , i t 
i s a t a b o u t t h e m a i n j u n c t i o n o f b o n e s o f t h e 
skull . S t a r t i n g a t t h e f r o n t m i d l i n e , t h i s b a n d 
crosses t h e m u s c l e s o n t h e br idge o f t h e n o s e , 
t h e c i rcular m u s c l e s r i n g i n g t h e e y e sockets , 
t h e u p p e r m u s c l e s t h a t let y o u wiggle y o u r 
ears , a n d t h e t e m p o r a l i s m u s c l e a n d its fasc ia 
a t t a c h i n g t o t h e jaw. 

T h e e y e s o c k e t is c o m p o s e d of a f u s i o n of a 
n u m b e r of b o n e s (Fig. 14-2). T h e u p p e r por ­
t i o n i s t h e f r o n t a l b o n e , w h i c h c o n t i n u e s o n 
a s t h e m a j o r b o n e o f t h e f o r e h e a d . Media l ly , 
t h e r e are l a c r i m a l a n d e t h m o i d b o n e s , w h i c h 
a lso f o r m t h e u p p e r m e d i a l part o f t h e n a s a l 
cavi ty . T h e lower part of t h e o r b i t i s a c o n t i n ­
u a t i o n o f t h e m a x i l l a (upper j a w ) . Latera l ly 
t h e r e i s t h e z y g o m a t i c b o n e , w h i c h c o n t i n u e s 
as a b o n y a r c h t o w a r d t h e ear. Pos ter ior ly ( t h e 
b a c k o f t h e orb i t ) t h e r e i s t h e s p h e n o i d b o n e , 
w h i c h a lso f o r m s par t o f a s h e l f b e l o w t h e 
b r a i n . T h e s e b o n e s are t ied t o g e t h e r b y 
sutures t h a t a n a t o m i s t s c o n s i d e r t o b e 

Figure 14-1 
Eye strap. 
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Figure 14-2 
Bones of the eye socket. 
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Figure 14-3 
Fontanelles are locations of non-fusion between 
bones in the fetal and infant skull. The dotted line 
embryologically is the site of the first flexure of 
the body. 

Ethmoid 

Figure 14-4 
Notice the juncture between the sphenoid and 
occipital bones at the base of the skull. This inter­
face is the focus of most cranial manipulation. 

i m m o v a b l e j o i n t s . 
W i l l i a m S u t h e r l a n d , * t h e o r i g i n a t o r o f 

c rania l o s t e o p a t h y , real ized t h a t s l ight in ter ­
osseous m o v e m e n t s , w h i c h h e t e r m e d t h e 
b r e a t h i n g o f t h e skull , are n e c e s s a r y for t h e 
h e a d t o f u n c t i o n . A l t h o u g h t h e s e are v e r y 

*See William G. Sutherland, The Cranial Bowl (Meridian, 
Idaho: The Cranial Academy, 1948) . 

t i n y i n c r e m e n t s o f m o v e m e n t , t h e y n e v e r t h e ­
less s i g n i f i c a n t l y a f fec t fac ia l e x p r e s s i v e n e s s as 
wel l a s t h e free use o f t h e s e n s e s — s i g h t , h e a r ­
ing , smel l , tas te . 

T e n s i o n across t h e o r b i t o f t h e e y e c a n 
result in a n a r r o w i n g of t h e e n t i r e fac ia l 
r e g i o n . T h e b o n e s o f t h e o r b i t are s q u e e z e d 
t o g e t h e r . T h e r e i s c h r o n i c t e n s i o n i n t h e e y e 
s o c k e t a n d o n t h e e y e b a l l i tself . G o o d v i s i o n 
relies o n m i n u t e m u s c u l a r a d a p t a t i o n s for 
n e a r a n d far v i s i o n . A s w e said, c o n n e c t i v e 
t issue i s t i g h t e n e d — l o s e s a d a p t a b i l i t y — 
w h e n its a s s o c i a t e d b o n e s are c o m p r e s s e d . 
P r o l o n g e d i m m o b i l i t y a n d c o m p r e s s i o n i n 
t h e s o c k e t d is tor t t h e s h a p e a n d a d a p t a b i l i t y 
o f t h e eyeba l l i tself . T h i s m a y a c c o u n t for a 
n u m b e r o f c o m m o n visual p r o b l e m s . W h e n , 
t h r o u g h h a b i t u a l t e n s i o n s , t h e eyes are f i xed 
i n o n e a t t i t u d e , t h e free r a n g e o f e m o t i o n a l 
e x p r e s s i o n i s a lso d i m i n i s h e d . 

T h i s t o p m o s t b a n d re lates t o t h e suture 
ca l led l a m b d a (at t h e p o s t e r i o r f o n t a n e l l e ) . 
T h i s is n o t as o b v i o u s l y a s p i n a l f l exure as are 
t h e ver tebra l f lexures . I n e m b r y o l o g i c a l t e r m s , 
i t i s t h e f u s i o n o f t h e ap ica l ( t o p m o s t ) b o n e s . 
I n fact , e m b r y o l o g i c a l l y t h i s i s t h e site o f t h e 
first f l exure of t h e b o d y (Fig. 14-3). 

W e h a v e t a l k e d a b o u t t h e s p h e n o i d b o n e 
i n r e l a t i o n s h i p t o t h e eye s o c k e t . T h e s p h e ­
n o i d c a n a lso b e c o n s i d e r e d t h e h u b o f t h e 
b o n y skull w h e n s e e n f r o m a b o v e (Fig. 14-4). 
I t is s h a p e d l ike a b u t t e r f l y w h o s e w i n g s r e a c h 
t o t h e surface o f t h e h e a d i n t h e f lat area jus t 
la teral t o t h e eyes . B e c a u s e o f its l o c a t i o n , t h e 
s p h e n o i d c a n get l o c k e d in p l a c e as a resul t of 
t e n s i o n s f r o m t h e sur face . W h e n t h e eye b a n d 
t i g h t e n s , t h e s p h e n o i d c a n ' t m o v e . C o n v e r s e ­
ly, w h a t h a p p e n s o n t h e i n s i d e o f t h e h e a d i s 
re f lec ted o n t h e sur face . 

On t h e c o v e r of The Protean Body by D o n 
J o h n s o n / t h e r e i s a d r a w i n g o f t h e s p h e n o i d 
f l o a t i n g i n t h e air. S e e n l ike t h i s , i n i s o l a t i o n 
f r o m t h e rest o f t h e b o n e s o f t h e c r a n i u m , i t 

t S e e Don J o h n s o n , The Protean Body (New York: Harper & 
Row, 1977) . 
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i s eas i ly m i s t a k e n for t h e b o n y pelvis . T h i s 
s imi lar i ty i s m o r e t h a n visual . I n f l u i d b o d y 
m o v e m e n t , s p h e n o i d a n d pelvis m o v e i n 
c o n c e r t a n d r e c i p r o c a l l y I f o n e d o e s n ' t m o v e , 
t h e o t h e r i s i n h i b i t e d in its m o v e m e n t , a s h a s 
b e e n d e m o n s t r a t e d i n S u t h e r l a n d ' s c r a n i a l 
o s t e o p a t h i c w o r k . A f u r t h e r r e l a t i o n s h i p 
b e t w e e n s p h e n o i d a n d t h e b o n y pelvis l ies 
i n t h e fact t h a t t h e y b o t h h o u s e i m p o r t a n t 
e n d o c r i n e g l a n d s . T h e p i tu i ta ry g l a n d lies i n 
a n i n d e n t a t i o n a t t h e c e n t e r o f t h e s p h e n o i d . 
T h e g o n a d s d e v e l o p w i t h i n t h e p r o t e c t i o n o f 
t h e b o n y pelv is . 

C r a n i a l o s t e o p a t h s h a v e m a d e t h e obser ­
v a t i o n t h a t t h e s p h e n o i d rocks . T h e r e i s s o m e 
c o n t r o v e r s y a b o u t w h e t h e r t h i s m o v e m e n t i s 
t h e result o f a n i n h e r e n t b o d y r h y t h m o r a 
r e s p o n s e t o t h e r h y t h m o f t h e b r e a t h i n g . I n 
e i t h e r case , t h e m o v e m e n t i s o b s e r v a b l e a n d 
p a l p a b l e . W e h a v e s e e n t h i s r o c k i n g re f lec ted 
b e t w e e n pelvis a n d s p h e n o i d . W h e n o n e o f 
t h e e n d p o i n t s o f t h i s f l o w c a n n o l o n g e r 

r e s p o n d freely, t h e o t h e r e n d p o i n t i s a lso 
res tr ic ted , i n h i b i t e d , o r i m m o b i l i z e d . 

T h e s trap jus t u n d e r a n d i n c l u d i n g t h e c h i n 
(Fig. 14-5) is re la ted to t h e j u n c t u r e of t h e 
h e a d w i t h t h e first t w o ver tebrae o f t h e n e c k . 
T h i s i s t h e j u n c t u r e o f t h e o c c i p u t w i t h t h e 
at las a n d ax is . I t i s very m u c h like t h e k i n d of 
c h i n strap advert ised i n t h e b a c k pages o f a n 
o l d - t i m e f a s h i o n m a g a z i n e , des igned to lift 
sagging o r d o u b l e c h i n s . I t surrounds a n d 
b i n d s d o w n a f loa t ing b o n e o n t h e f ront o f 
t h e n e c k ca l led t h e h y o i d . T h i s U - s h a p e d 
b o n e def ines t h e a n g l e b e t w e e n t h e c h i n a n d 
t h e t h r o a t . T h e h y o i d a n c h o r s m a n y o f t h e 
so-ca l led strap m u s c l e s of t h e t h r o a t . I t i s t h e 
k e y s t o n e o f t h e br idge b e t w e e n b r e a s t b o n e 
( s t e r n u m ) a n d t h e a n g l e o f t h e jaw. 

Like a n y o t h e r p l a c e o f m u s c l e a t t a c h m e n t , 
t h e h y o i d i s a f o c u s of t issue b u i l d u p w h e n 
t h e r e is h a b i t u a l t e n s i o n . I t i s tugged d o w n ­
ward w h e n t h e s trap m u s c l e s o f t h e t h r o a t are 
o v e r l y t e n s e (Fig. 14-5). T h i s is seen as a d o u ­
b le c h i n . 

T h e b a n d c o n t i n u e s f r o m t h e h y o i d a n d 
u n d e r t h e c h i n i n a n upwa r d p a t h across t h e 
a n g l e of t h e jaw. I t f r e q u e n t l y f o r m s a pad on 
t h e a n g l e o f t h e jaw, just b e l o w t h e ear. W h e n 
t h e b a n d i s par t i cu lar ly t ight , an increas ing ly 
d e n s e a n d d e e p pad o f t issue vir tual ly i m m o ­
bil izes t h e a n g l e of t h e jaw. T h e jaw is b o t h a 
s l id ing a n d a h i n g e d j o i n t . W h e n t h e jaw i s 
s t rapped b a c k , t h e s l iding m o t i o n i s l i m i t e d 
a n d m a y disappear . As we see it, th i s is a 
m a j o r fac tor u n d e r l y i n g t e m p o r o - m a n d i b u l a r 
j o i n t (TMJ) p r o b l e m s . 

T h e c o n t i n u a t i o n o f t h e b a n d t h i c k e n s 
a r o u n d t h e m a s t o i d process b e h i n d a n d b e l o w 
t h e ear a n d goes o n t o restrict t h e j u n c t i o n 
b e t w e e n t h e o c c i p u t , at las , a n d axis . W h e n 
t h i s h a p p e n s , n o d d i n g b e c o m e s a n effort a n d 
t h e h e a d ' s g l id ing r e s p o n s e to walk ing i s 
b o u n d d o w n . 

T h e a c t ua l j u n c t i o n o f t h e skull w i t h t h e t o p 
t w o v e r t e b r a e is c o v e r e d by a h e a v y fascial pad 

Figure 14-5 
Chin and collar straps. 
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a b o u t a n i n c h t h i c k . T h i s i s o n e e x a m p l e 
w h e r e a n a t u r a l p a d d i n g in t h e b o d y c a n serve 
as part of a surface b a n d s u c h as we are descr ib ­
ing. T h e di f f icul ty arises w h e n t h e t e n s i o n i s 
excess ive a n d b e c o m e s a t i g h t surface s trap. 

E x t r e m e t e n s i o n a t t h e b a c k o f t h e h e a d 
p u s h e s t h e skull b o n e s t o o far forward o v e r 
t h e n e c k b o n e s , g iv ing t h e a p p e a r a n c e o f a 
very flat b a c k o f t h e h e a d . A s t h e b a n d c o n ­
tracts a n d dis torts t h e p o s i t i o n o f t h e h y o i d , 

t h i s genera l izes t e n s i o n i n t o t h e b a c k o f t h e 
t o n g u e . W e d o n ' t t h i n k o f t h e t o n g u e b e i n g 
t e n s e , b u t i t c a n b e . M o r e o v e r , t h e c o n d i t i o n 
o f t h e e s o p h a g u s a n d t r a c h e a i s u n d e r t h e 
i n f l u e n c e o f t h e s e t e n s i o n s . V o i c e s t u d e n t s , 
for e x a m p l e , l earn t o re lease t h e s e t e n s i o n s 
a n d c o n t r o l t h e s e t issues w i t h m i n u t e 
a w a r e n e s s . 

V i s u a l i z a t i o n o f t h e u p p e r b o d y b a n d s o n 
p h o t o g r a p h s i s s h o w n i n Figure 1 4 - 6 . 

Figure 14-6 
Upper body bands. 
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The Collar Band, Umbilical Band, and Groin Band 

Like t h e c h i n strap, t h e n e x t s t r a p — t h e co l lar 
strap (Fig. 15-1)—is of great i m p o r t a n c e to 
singers, w h e t h e r opera or s h o w e r s ingers . I t 
invo lves p r i m a r i l y t h e base o f t h e t h r o a t , t h e 
upper t ip o f t h e lungs , a n d t h e u p p e r m a r g i n 
o f t h e shoulders . W h e n t h i s strap i s v e r y 
t ight , its m o s t s t r ik ing feature is a t i g h t n e s s 
u n d e r n e a t h t h e Adam's apple w h e r e t h e t w o 
clavicles ( c o l l a r b o n e s ) m e e t t h e s t e r n u m 
( b r e a s t b o n e ) . T h e m o s t c o m m o n result i s 
c o m p r e s s i o n a r o u n d t h e b a s e o f t h e n e c k . 
T h e c o l l a r b o n e s are t i g h t l y g lued d o w n t o 
t h e u p p e r ribs i n f r o n t a n d t i g h t l y h e l d t o t h e 
upper m a r g i n s o f t h e s h o u l d e r b lades ( scapu­
lae) i n t h e b a c k . D e e p h o l l o w s a t t h e b a s e o f 
t h e n e c k , just b e h i n d t h e c o l l a r b o n e s , are 
e v i d e n c e o f t e n s i o n w h e n t h i s strap h a s 
b e c o m e t o o t ight . 

I n f r o n t , t h e strap s e e m s t o e n c l o s e t h e 
w h o l e l e n g t h o f t h e c o l l a r b o n e a s wel l a s t h e 
t w o u p p e r m o s t r ibs. I t i n c l u d e s a s m a l l m u s c l e 
ca l led t h e subc lavius . T h i s c o n n e c t s t h e m i d ­
dle s e c t i o n o f e a c h c o l l a r b o n e t o t h e first a n d 
s e c o n d ribs a n d c o n t i n u e s a s l i g a m e n t s t o t h e 
s t e r n u m a n d c o r a c o i d process , m e d i a l l y a n d 
laterally, respect ively . T h i s s m a l l m u s c l e i s 
act ive i n respira t ion w h e n t h e c o l l a r b o n e 
m o v e s i n r e l a t i o n t o t h e r ibs. W h e n t h e fas­
cial c o v e r i n g o f t h e m u s c l e i s t h i c k e n e d , t h e 
subclavius i s i m m o b i l i z e d b e t w e e n t h e t w o 
b o n e s . 

T h e co l lar strap c o n t i n u e s a l o n g t h e c lav­
icle t o t h e t ip o f t h e s h o u l d e r b l a d e (acro­
m i o n ) . T h i s p r o j e c t s l ike a b o n y she l f over 
t h e t o p m o s t par t o f t h e a r m b o n e ( h u m e r u s ) . 
W h e n t h e r e i s a h e a v y p a d o n t o p o f t h e 
a c r o m i o n , a n y m o v e m e n t i s i n h i b i t e d 
b e t w e e n c lavic le a n d scapula a n d acts as a 
brake o n t h e lateral (s ideways) m o v e m e n t 
o f t h e a r m . T h e c lavic le ar t i cu la tes w i t h t h e 

a c r o m i o n jus t i n f r o n t o f t h e s h o u l d e r j o i n t . 
T h i s is t r a d i t i o n a l l y d e s i g n a t e d as a s l ight ly 
m o v a b l e j o i n t , w h i c h c a n b e a m i s l e a d i n g 
c o n c e p t . For e x a m p l e , in a w h e e l w i t h ba l l 
b e a r i n g s , t h e bal l b e a r i n g s m o v e o n l y s l ight ly . 
B u t i f o n e i s s tuck , t h e larger m o v e m e n t o f 
t h e w h e e l s tops o r e c c e n t r i c a l l y gr inds d o w n 
its c o m p o n e n t s . 

T h e strap c o n t i n u e s t o w a r d t h e b a c k a l o n g 
t h e i n n e r a n d o u t e r m a r g i n o f t h e scapula . I t 
e n d s b y s p r e a d i n g o u t o v e r t h e area o f t h e 
dowager ' s h u m p — f r o m t h e u p p e r m e d i a l t ip 
o f t h e scapula t o t h e c e r v i c o t h o r a c i c j u n c t i o n . 

T h i s s trap a t t h e b a s e o f t h e t h r o a t , l ike t h e 
o t h e r straps, c a n be c o m p a r e d to a p i e c e o f 
c l o t h i n w h i c h par t o f t h e w e a v i n g i s v e r y 
t i g h t a n d par t o f i t i s v e r y l o o s e . T h e t i g h t e s t 
area b i n d s t h e c lav ic le a n d t h e u p p e r par t o f 
t h e scapula . T h e l o o s e r e x t e n s i o n s b r o a d e n its 
i n f l u e n c e o u t i n t o t h e u p p e r par t o f t h e a r m , 
p u l l i n g t h e a r m i n c loser t o t h e b o d y a n d 

Figure 15-1 
The collar strap. 
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r o t a t i n g i t s l ight ly o u t o f its s o c k e t . O t h e r 
f ibers e x t e n d i n t o t h e a r m p i t , c l o s i n g t h e 
a r m p i t a n d c o m p r e s s i n g t h e u p p e r r ibs . T h e s e 
c o n c e n t r a t i o n s o f f ibers w e cal l s traps n o t 
o n l y c irc le t h e b o d y o n its sur face b u t h a v e 
a t h i r d d i m e n s i o n g o i n g d e e p ins ide , c r o s s i n g 
t h e b o d y l ike a shel f . In t h e co l la r s trap, t h e 
s h e l f c a n b e s e e n o n t h e surface o f t h e b o d y . 
I t crosses over t h e o f t e n - h o l l o w spot i n t h e 
b a s e o f t h e n e c k c o n t a i n i n g t h e s c a l e n e m u s ­
cles (Fig. 15-1). T h e u n d e r s i d e of t h e s c a l e n e s 
c a n a n d o f t e n d o e s h a v e a fascial c o n n e c t i o n 
t o t h e u p p e r t ip o f t h e l u n g s . Very few o f u s 
are aware t h a t l u n g s e x t e n d s o h i g h u p i n t h e 
b o d y , a n d a m i n i s c u l e n u m b e r o f u s m a k e use 
o f t h i s u p p e r t ip o f o u r respi ra tory capac i ty . 

T w o c h a r a c t e r i s t i c m o v e m e n t p a t t e r n s re in­
force t h e t i g h t n e s s o f t h i s s t r a p — c o m p r e s s i n g 
t h e a r m p i t s a n d h u n c h i n g t h e s h o u l d e r s . 
A r m p i t c o m p r e s s i o n is a k i n d of g u a r d i n g , 
p r o t e c t i n g t h e b o d y b e c a u s e o f t i c k l i s h n e s s , 
h a b i t u a l a n x i e t y , p r o t e c t i n g t h e breas ts , e t c . 
S h o u l d e r s p u l l e d up c a n also be a r e s p o n s e 
t o p e r p e t u a l a n x i e t y , o r i t c a n b e c a r r y i n g t h e 
w e i g h t o f t h e w o r l d o n y o u r s h o u l d e r s . M i n d ­
set v e r y q u i c k l y b e c o m e s b o d y s e t . B o t h result 
in lack o f m o b i l i t y in t h e u p p e r ribs a n d a 
k i n d o f b r e a t h l e s s fee l ing . 

Like t h e o t h e r s , t h e co l lar s trap i s p r e s e n t 
i n all b o d i e s t o o n e degree o r a n o t h e r . S o m e ­
t i m e s i t i s v i s ib le as a l ight b a n d i n g on t h e 
sur face . S o m e t i m e s i t i s less v is ib le b u t c a n be 
fel t as a v e r y t i g h t b a n d a l m o s t a t b o n e level . 
Very d e e p h o l l o w s i n t h e b o d y , areas t h a t are 
t i ck l i sh o r p a i n f u l t o t h e t o u c h , a n d m a r k e d 
c h a n g e s i n c o l o r are all i n d i c a t i o n s o f c h a n g e 
i n c o n n e c t i v e t issue f lu idi ty a n d b o d y 
f lexibi l i ty . 

F u n c t i o n a l l y , t h e straps o v e r l a p . For e x a m ­
ple , t h e e y e s trap a n d t h e c h i n strap pul l o n 
e a c h o t h e r i n t h e r e g i o n just b e h i n d t h e ear. 
B o t h ac t o n t h e m o v e m e n t o f t h e j a w a n d 
t h e t i p p i n g o f t h e h e a d . W h e r e s t r o n g ver t i ca l 
m u s c u l a r a n d fascial pul ls cross t h e b a n d s , t h e 
s trap t h e n b e c o m e s l o c a l l y d e n s e r b o t h i n its 

h o r i z o n t a l d i r e c t i o n a n d i n t h e vert ical cross-
b a n d i n g s . W h e n b o t h pulls are u n u s u a l l y 
s t rong , t h e w h o l e area b e c o m e s a t h i c k e n e d 
m a s s o f t i ssue . 

T h i s k i n d o f i n t e r a c t i o n also occurs 
b e t w e e n t h e c h i n strap a n d t h e col lar strap, 
a n d i t s t r o n g l y i n f l u e n c e s t h e f r o n t o f t h e 
t h r o a t . Four m u s c l e s ( c o m m o n l y t e r m e d t h e 
strap m u s c l e s ) a t t a c h t h e h y o i d b o n e t o t h e 
u p p e r t ip o f t h e b r e a s t b o n e . T h e larger ster­
n o c l e i d o m a s t o i d overl ies t h e s e a n d provides 
a d i rec t ver t ica l c o n n e c t i o n b e t w e e n t h e 
t w o straps. C h r o n i c t e n s i o n i n t h e fascia 
s u r r o u n d i n g t h e s e m u s c l e s br ings t h e f ront 
part o f t h e t w o straps c loser toge ther , as c a n 
b e seen i n p e o p l e w h o " l e a d w i t h the i r 
c h i n s . " 

T e n s i o n in t h i s area af fects s p e e c h as 
wel l as m o r e c o m p l e x v o c a l i z a t i o n s s u c h as 
s i n g i n g or p l a y i n g a w i n d i n s t r u m e n t . A n y 
stressful s i t u a t i o n c a n serve t o t i g h t e n t h e 
t h r o a t area . W h e n angry, o n e ' s v o i c e m a y rise 
o r words m a y n o t c o m e o u t . I n grief w e get 
"a l l c h o k e d u p . " T h i s i s a t least part o f t h e 
m e c h a n i s m t h a t under l i es fear o f publ i c 
s p e a k i n g . 

T h e c h e s t s trap (see S e c t i o n 1 2 ) in terac ts 
w i t h t h e co l lar strap via t h e c o n n e c t i v e t issue 
of t h e pec tora l i s m a j o r ; t h i s c a n cause a vert i ­
cal c o m p r e s s i o n o n t h e u p p e r c h e s t . Reduced 
r a n g e o f m o t i o n i n t h e s h o u l d e r (col lar strap) 
corre la tes w i t h lack o f m o v e m e n t i n t h e up­
per r ibs a n d s h o r t n e s s o f b r e a t h . T i g h t n e s s 
f r o m b o t h o f t h e s e straps i n t o t h e a r m p i t 
i n h i b i t s f r e e d o m o f m o v e m e n t o f t h e a r m 
a t t h e s h o u l d e r j o i n t f r o m a b o v e a n d below. 

T h e strap assoc ia ted w i t h t h e u m b i l i c u s 
(Fig. 15-2) in t h e f r o n t a n d t h e l u m b o - d o r s a l 
h i n g e i n t h e b a c k t e n d s t o m a k e t h e b o d y 
l o o k as t h o u g h i t were divided i n t o an upper 
a n d a lo we r ha l f . I t is var iable in its p o s i t i o n 
re lat ive t o t h e u m b i l i c u s . I t c a n r u n just u n d e r 
t h e smal l car t i lage a t t h e b o t t o m o f t h e ster­
n u m ( t h e x i p h o i d process ) , a few i n c h e s 
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a b o v e t h e u m b i l i c u s . I t m a y r u n direc t ly 
across t h e u m b i l i c u s , f o r m i n g a d e e p i n d e n ­
t a t i o n e x t e n d i n g o u t t o e i t h e r s ide. O r i t m a y 
e x t e n d across t h e a b d o m e n a n i n c h o r s o 
b e l o w t h e u m b i l i c u s (Fig. 15-3). 

T h e b a n d c o n t i n u e s t o w a r d t h e sides, i n 
m o s t cases a l i t t le b e l o w t h e a r c h of t h e r ibs. 
I t s e e m s t o r u n b o t h ins ide a n d o u t s i d e t h e 
ribs, genera l ly p u l l i n g t h e free e n d s o f t h o s e 
ribs deep ins ide t h e b o d y . I n d o i n g so , i t m a y 
c o m p r e s s t h e a c t i o n o f t h e lateral par t o f t h e 
d i a p h r a g m . T h e strap c o n t i n u e s t o t h e b a c k 
b y w a y o f t h e t w e l f t h r ib i n t o t h e l u m b o -
dorsal j u n c t i o n , o f t e n i m m o b i l i z i n g t h e free 
t ips o f t h e t e n t h a n d e l e v e n t h r ibs. T h e r e i s 
s o m e s e m b l a n c e o f th i s strap in e v e r y o n e . At 
t h e sides, i t i s a c o m p o n e n t of t h e v e r y c o m ­
m o n t e n s i o n c e n t e r e d o n t h e free m a r g i n s o f 
t h e lower r ibs. T h e t ip o f t h e e l e v e n t h rib i s 
pul led d e e p i n t o t h e b o d y i n m o s t p e o p l e . 
Ideally, t h e e l e v e n t h rib l ies jus t b e l o w a t h i n 
s h e a t h o f m u s c l e a n d sk in a n d es tab l i shes t h e 
w i d t h o f t h e lower c h e s t i n t h e b a c k . H o w 
deeply i t i s pul led i n t o t h e b o d y s e e m s to 
i n f l u e n c e t h e p o s i t i o n o f t h e strap ( a n d v i c e 
versa) . I t i s poss ib le for t h e t w e l f t h r ib to be 
def lec ted d o w n a l m o s t t o t h e r i m o f t h e 
pelvis . Similarly, t h e e l e v e n t h rib c a n b e 
pul led d o w n t o w a r d t h e pad o n t h e crest 
o f t h e h i p b o n e . 

T h e free r i b s — t e n t h , e l e v e n t h , a n d t w e l f t h 
— a r e a t t a c h e d t o t h e d i a p h r a g m a n d es tab l i sh 
its w i d t h a n d r a n g e o f m o v e m e n t . T h e u m b i l ­
ical s trap i s t h u s c lose ly assoc ia ted w i t h t h e 
d i a p h r a g m o n t h e side. T h e result o f t i g h t n e s s 
in t h e strap is a d i a p h r a g m t h a t is f u n c t i o n ­
ally a n d s tructural ly t o o n a r r o w a n d c o n s e ­
q u e n t l y o v e r w o r k e d . B r e a t h i n g c a p a c i t y i s 
m o r e l a b o r e d a n d t h e d i a p h r a g m b e g i n s t o 
act l ike a r e t a i n i n g she l f across t h e b o d y . An 
e x t r e m e v e r s i o n of th i s i s k n o w n as a p i g e o n 
breast . 

T h e p u b i c or g r o i n strap i s t h e lowest strap 
in t h e a b d o m e n (Fig. 15-4). I t m a y be s e e n on 

Figure 15-2 
Note that the area of the eleventh and twelfth ribs 
is the lumbo-dorsal junction. 

Figure 15-3 
The location of the umbilical strap is variable 
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t h e f r o n t o f t h e b o d y i n t h e d e n s e p a d o f 
c o n n e c t i v e t issue o n t h e surface o f t h e p u b i c 
b o n e . I t c o n t i n u e s s ideways a r o u n d t h e b o d y , 
c r o s s i n g t h e g r o i n . A d i a g o n a l h e a v y l i g a m e n t 
( t h e i n g u i n a l l i g a m e n t ) c o n n e c t s t h e a n t e r i o r 
super ior sp ines o f t h e h i p b o n e t o t h e lateral 
p o i n t s o f t h e p u b i c b o n e . T h i s i s c rossed b y 
t h e h o r i z o n t a l pul l o f t h e p u b i c b a n d . After i t 
crosses t h e i n g u i n a l l i g a m e n t , t h e b a n d c o n ­
t i n u e s la tera l ly o v e r t h e greater t r o c h a n t e r (at 
t h e t o p o f t h e t h i g h b o n e ) , m i x i n g w i t h t h e 
b u i l d u p o f fat a n d f ibrous t issue s o o f t e n 
f o u n d o v e r t h a t p r o t u b e r a n c e . T o t h e rear, 
i t r u n s d e e p t o t h e l o w e r b o r d e r o f t h e g lu teus 
m a x i m u s (Fig. 15-5), e n d i n g at t h e j u n c t i o n 
o f t h e s a c r u m w i t h t h e t a i l b o n e ( c o c c y x ) . 
Poster iorly , i t c o n t r i b u t e s t o ( a n d s o m e t i m e s 
f o r m s ) t h e g lutea l fo ld . I t b l e n d s i n t o t h e 
h e a v y p a d f o u n d o n t h e i sch ia l tuberos i t i e s 
( s i t t ing b o n e s ) . 

S t r o n g cross-pul ls are a s s o c i a t e d w i t h t h i s 
b a n d . In t h e c e n t e r f r o n t , t h e r e i s a ver t i ca l 
c o n n e c t i o n b e t w e e n t h e r ib c a g e a n d t h e 
p u b i c crest a s s o c i a t e d w i t h t h e rec tus a b d o ­
m i n i s a n d its c o n n e c t i v e t issue (Fig. 15-6). 
T h i s ver t ica l r e t a i n i n g b a n d for t h e f r o n t o f 
t h e b o d y i s v e r y c o m m o n l y h y p e r t o n e d (over-
s t r o n g ) . T h i s relates t o o u r cu l tura l p r e f e r e n c e 
for a flat b e l l y a n d to o u r t e n d e n c y to o v e r e x -
erc ise . T h e ac t o f h a b i t u a l l y s u c k i n g i n t h e 
b e l l y i tsel f s h o r t e n s t h e f r o n t o f t h e b o d y . 

O n e i t h e r s ide o f t h e p u b i c b o n e , cross-
pulls o n t h e b a n d t e n d t o b e s o m e w h a t 
o b l i q u e . O n e arises f r o m t h e lower m a r g i n 
o f t h e o b l i q u e m u s c l e s o f t h e a b d o m e n a s 
t h e y c o m e d o w n t o f o r m t h e i n g u i n a l l iga­
m e n t . A s t h e s trap crosses t h e greater 
t r o c h a n t e r o f t h e f e m u r , t h e r e are pul ls f r o m 
be low, c o m i n g f r o m t h e leg, a n d f r o m a b o v e , 
c o m i n g f r o m t h e crest o f t h e h i p b o n e . 

As was t h e case in t h e co l la r s t rap, s o m e 
o f t h e f ibers o f t h e p u b i c b a n d r u n d e e p t o 
t h e h i p j o i n t r a t h e r t h a n across its o u t e r sur­
face , a l t e r i n g t h e w a y t h e f e m u r tits i n t o t h e 
h i p s o c k e t . I n a d d i t i o n , parts o f t h e strap ex is t 

Figure 15-4 
Groin strap, anterior view (also showing inguinal 
strap and ligament). 

as a V - s h a p e d t h i c k e n i n g on t h e ins ide of 
t h e legs, a l o n g t h e p u b i c r a m u s . T h e strap 
i s s p l i t — p a r t o f i t goes b e t w e e n t h e legs a n d 
part goes a r o u n d t h e legs. 

T h e p u b i c strap is a c o m p l e x w e a v i n g in 
a n d o u t o f t h e b o n y s t ructure a t t h e base o f 
t h e a b d o m e n . T w o i n t e r n a l cross-s tructures 
are l o c a t e d h e r e — t h e pe lv ic a n d urogeni ta l 
d i a p h r a g m s . T h e i n t e r n a l e x t e n s i o n o f t h e 
p u b i c strap i s c o n t i n u o u s w i t h t h e c o n n e c t i v e 

Figure 15-5 
Groin strap, posterior view. 
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Figure 15-6 
Groin strap with rectus abdominis. 

Figure 15-7 
The pelvic and urogenital diaphragms. 

t issue o f b o t h o f t h e s e . I n t u r n , t h e s e dia­
p h r a g m s are p e n e t r a t e d by, a n d c o n t i n u o u s 
w i t h , t h e m u s c u l a t u r e o f t h e r e c t u m , u r e t h r a , 
a n d v a g i n a (Fig. 15-7). 

T h e l o c a t i o n o f t h e t a i l b o n e i s i m p o r t a n t 
b e c a u s e i t i s o n e e n d o f s u p p o r t for t h e h a m ­
m o c k ca l l ed t h e pe lv ic f loor. I t i s a lso , a t its 
c o n n e c t i o n w i t h t h e s a c r u m , t h e e n d p o i n t o f 
t h e p u b i c s trap. U n f o r t u n a t e l y , t h e t a i l b o n e 
i s o n e o f t h e m o s t v u l n e r a b l e a n d a c c i d e n t -
p r o n e l o c a t i o n s i n t h e b o d y . C h i l d r e n repeat ­
edly fall b a c k w a r d o n t o t h e i r t a i l b o n e s . I n 
later l i fe , a c c i d e n t s i n v o l v i n g b i c y c l e s , rol ler 
skates , a n d m a n y t e a m sports s e e m s o m e h o w 
t o focus o n t h e t a i l b o n e a n d its a p t i t u d e for 
g e t t i n g j a m m e d . I n g e n e r a l , w e d o n ' t c o n s i d e r 
t h i s d a m a g e — n o b o n e i s b r o k e n , i t i sn ' t seri­
o u s . But t h i s c a n b e o n e o f t h e l o n g e s t l as t ing 
k i n d s o f i m b a l a n c e in t h e b o d y . A w r e n c h e d 
t a i l b o n e h a s n o s u p p o r t t o pul l i t b a c k i n t o 
p o s i t i o n ; no o n e h a s ever s e e n a p las ter cast 
on a t a i l b o n e . M o s t d o c t o r s , b o d y w o r k e r s , 
a n d sports t ra iners d o n ' t t h i n k t h e c o c c y x i s 
v e r y i m p o r t a n t . To us , s e e n a n a t o m i c a l l y , i t 
i s r e m i n i s c e n t o f t h e t ip o f an arrow. T h e V-
s h a p e d s a c r u m i s t h e a r r o w h e a d , a n d t h e ver ­
tebra l c o l u m n i s t h e shaf t . T h e c o c c y x , l ike 
t h e a r row t ip , guides t h e d i r e c t i o n o f m o v e ­
m e n t ; t h e s p i n e c o m p e n s a t e s b y f l e x i o n , 
e x t e n s i o n , a n d r o t a t i o n . W h e n t h e p u b i c 
strap t i g h t e n s d o w n , i t r e d u c e s f lexibi l i ty , 
c e m e n t i n g t h e c o c c y x i n t o a f ixed a t t i t u d e . 

T h e pe lv ic a n d p u b i c straps h a v e v e r y 
h e a v y ver t ica l i n t e r c o n n e c t i o n s i n f r o n t a n d 
b a c k . I n f r o n t t h i s i s par t ly t h e c o n t i n u a t i o n 
of t h e lo we r rec tus a b d o m i n i s fasc ia as i t t ra­
verses t h e a p r o n o f t h e p e l v i c strap t o w a r d t h e 
p u b i c s t rap. I t h a s s ideways r a m i f i c a t i o n s t h a t 
t h i c k e n t h e i n g u i n a l l i g a m e n t . I n t h e b a c k , 
t h e t w o straps are c o n n e c t e d by a h e a v y p a d 
o n b o t h t h e ins ide a n d t h e o u t s i d e o f t h e 
sacro i l iac j u n c t i o n . T h i s c o n f i g u r a t i o n , w i t h 
t h e c o n n e c t i o n s i n f r o n t a n d b a c k , a n d t h e 
straps b e t w e e n , gives a m o d i f i e d " j o c k s t r a p " 
o r " c h a s t i t y b e l t " u n d e r t h e sk in . 



Figure 15-8 
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S I X T E E N 

Proprioception 
Internal Body Awareness 

M o v e m e n t c a n b e e v a l u a t e d f r o m t h e o u t s i d e 
by a t ra ined observer . I t is e v a l u a t e d f r o m t h e 
inside b y p r o p r i o c e p t i o n . T h i s i s t h e i n t e r n a l 
phys ica l s e n s a t i o n o f p o s i t i o n i n t h r e e - d i m e n ­
s ional space . M o s t o f u s c a n sense o u r b o d i e s 
t o s o m e degree . W h e n w e t u n e in , h o w e v e r , i t 
i s surpris ing h o w m a n y parts o f o u r b o d i e s w e 
d o n ' t feel . For e x a m p l e , m o s t p e o p l e w a l k 
a r o u n d w i t h o n e s h o u l d e r h i g h e r t h a n t h e 
o ther , o n e e y e b r o w h i g h e r t h a n t h e o t h e r , e t c . 
Yet we are rarely aware of t h i s . We are s tart led 
w h e n s o m e o n e p o i n t s i t o u t , a n d usua l ly f ind 
i t diff icult t o sense e v e n t h e n . W i t h s o m e 
effort , we m a y feel o u r feet , b u t f ind i t i m p o s ­
sible t o sense o u r ank les . W e m a y b e ab le t o 
reach our lower legs, b u t s o m e h o w c a n ' t get 
a sense of o u r i n n e r t h i g h s . 

T h e o lder w e get , t h e m o r e w e t e n d t o l i m i t 
our b o d y sense t o w h a t h u r t s . C h i l d r e n o f t e n 
s e e m to h a v e a p leasurable sense o f t h e i r b o d ­
ies. T h r o u g h t r a i n i n g , a c c i d e n t s , a n d u n w e l ­
c o m e s e n s a t i o n s , adults l earn n o t t o t a k e 
pleasure i n the i r b o d i e s . E v e r y t h i n g f r o m 
cul tural t a b o o s t o u n w a n t e d e m o t i o n s a n d 
pa infu l m e m o r i e s (phys ica l a n d e m o t i o n a l ) 
t e a c h adults to be less aware o f t h e i r b o d i e s . 

P r o p r i o c e p t i o n i s t h e c o n s c i o u s par t o f 
b o d y awareness . T h e r e i s a lso a n u n c o n s c i o u s 
aspect o f t h e body, a n d i t i s h e r e t h a t cu l tura l 
b o d y i m a g e s are t h e m o s t p r o f o u n d l y i n f l u e n ­
t ial . V i c t o r i a n ideas o f " n i c e n e s s " still ex is t in 
t h e m o d e r n guise o f o k a y - n e s s . It 's o k a y t o 
feel m y shoulders ; it 's less o k a y t o feel m y 
breasts , a l t h o u g h it's m o r e o k a y t o feel m y 
breasts w h e n I ' m a l o n e t h a n w h e n I ' m i n 
publ ic , a n d th is i s a g a i n d i f fe rent f r o m breas t 
s e l f - e x a m i n a t i o n . Li t t le c h i l d r e n are t a u g h t 
t h a t it's okay, e v e n w o n d e r f u l , to t ie y o u r 
shoe laces a n d brag a b o u t it . It 's m u c h less 

o k a y t o zip y o u r fly a n d br a g a b o u t t h a t . It's 
o k a y a s a t e e n a g e r t o b e a t h l e t i c a n d t o s h o w 
of f y o u r p h y s i c a l p r o w e s s . It 's n o t o k a y t o 
s w a n k y o u r h i p s o r p u s h o u t y o u r breas ts . 

W h e n w e give u p t h e f r e e d o m t o feel o u r 
b o d i e s in t h i s way, i t i s n o t a f r e e d o m eas i ly 
r e g a i n e d . T h e t e e n a g e r w h o c h o o s e s n o t t o 
feel m o v e m e n t i n h i s o r h e r h i p s m a y f ind a s 
an adul t t h a t t h e r e i s a loss of s e x u a l f ee l ing . 

Pelvic m o v e m e n t , s e x u a l ident i ty , a n d t h e 
l ike are l o a d e d areas o f a w a r e n e s s . E v e n i f we 
t u r n to s o m e t h i n g n e u t r a l , s u c h as t h r o w i n g a 
ba l l , p r o p r i o c e p t i o n o f t h e m o v e m e n t wil l b e 
d e f i n e d b y b o d y i m a g e , m o v e m e n t i m a g e , 
a c c i d e n t s , a n d p h y s i c a l s t ruc ture . 

P r o p r i o c e p t i o n i s t h e s u m m a t i o n o f o u r 
p h y s i c a l h i s t o r y i n t o t h e m o m e n t o f p r e s e n t 
act ivi ty . As I t h r o w a ba l l , I m a y feel my wrist 
s n a p p i n g as t h e ba l l i s re leased b u t h a v e less 
a w a r e n e s s o f h o w m y e l b o w e x t e n d s . I m a y 
feel m y a r m a s I t h r o w , b u t n o t h o w m y a r m 
c o n n e c t s t o m y b a c k o r h o w m y b a c k i s sup­
p o r t e d t h r o u g h m y pelvis a n d legs. I n t h e 
M i d w e s t , t h e t e r m for t h i s k i n d o f w h o l e b o d y 
e n g a g e m e n t i s " b o d y E n g l i s h . " Every p h y s i c a l 
ac t reverbera tes t h r o u g h t h e w h o l e b o d y , a n d 
t h i s c a n b e c o n s c i o u s l y felt . P r o p r i o c e p t i o n , 
t h e n , i s s e n s i n g t h e m e c h a n i c s o f m o v e m e n t . 
W h e r e t h e r e i s a g a p in p r o p r i o c e p t i o n , t h e r e 
i s a h a b i t u a l i n h i b i t i o n of m o v e m e n t . T h i s i s 
a n c h o r e d i n t h e f lesh b y loss o f e las t i c i ty i n 
t h e c o n n e c t i v e t i ssue , a r e d u c t i o n in its ab i l i ty 
t o s t r e t c h a n d t h e n r e t u r n t o its o r i g i n a l 
s h a p e . Re leas ing t h e s e c o n t r a c t i o n s i n t h e 
c o n n e c t i v e t issues is a m a t t e r of p h y s i c a l or 
m e n t a l a w a r e n e s s . 

T h e straps i n h i b i t p h y s i c a l r e s p o n s i v e n e s s 
a n d p r o p r i o c e p t i o n . An i m a g e o f h o w a s trap 
w o u l d feel p r o p r i o c e p t i v e l y i s a w o m a n in t h e 
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ear ly par t of t h i s c e n t u r y w e a r i n g a corse t . 
S h e h a s l i t t le o r n o a r t i c u l a t i o n o f m o v e m e n t 
b e t w e e n t h e t o p a n d b o t t o m h a l v e s o f h e r 
b o d y . As s h e walks , u n d u l a t i o n f r o m h e r legs 
t h r o u g h h e r wais t i n t o h e r c h e s t a n d s h o u l ­
ders i s i n h i b i t e d . W h e n w e d o n o t feel m o v e ­
m e n t i n t h e wais t o r a t t h e t o p o f t h e pelvis , 
a s imi lar s t ruc ture u n d e r t h e sk in o c c u r s . 

C o n n e c t i v e t issue c a n h a r d e n t o t h e p o i n t 
w h e r e i t ac ts l ike a corse t . We t e n d n o t to feel 
t h i s as a r e s t r i c t i o n . I f we did, i t w o u l d be 
i r r i ta t ing . I n s t e a d , w e s i m p l y feel t h e c o m ­
f o r t i n g f a m i l i a r i t y o f n o t b e i n g ab le t o m o v e 
o u r wais t s . I t i s n o t a lways p o s s i b l e to re lease 
s t ruc tures l ike t h i s b y p h y s i c a l m e a n s a l o n e . 
A Rol fer c a n set t h e s tage for t h e re lease , b u t 
u n t i l t h e i n d i v i d u a l i s ready t o feel m o v e m e n t 
t h r o u g h t h e area , t h e o n l y t h i n g a Rol fer c a n 
d o i s a l l o w t h e p e r s o n t o b e c o m e m o r e pre­
c ise ly aw are o f t h e area o f h o l d i n g . T h e let­
t i n g g o i s d o n e b y t h e c l i e n t . 

P r o p r i o c e p t i o n i s f i l tered t h r o u g h p e r c e p ­
tua l s tyle . T h e r e are p e o p l e w h o are p r e d o m i ­
n a n t l y v isual a n d t h o s e w h o are audi tory . 
Visual izers t e n d t o see a n d k n o w a b o u t t h e i r 
e x t e r n a l p h y s i c a l i m a g e . A u d i t o r y types c o m ­
pare w h a t t h e y perce ive p h y s i c a l l y t o verba l 
d e s c r i p t i o n s a n d are m o r e o f t e n aware o f 
i n t e r n a l s t ruc ture a n d i m b a l a n c e s . 

O f t e n p e o p l e are u n w i l l i n g t o o c c u p y all 
o f t h e i r p o t e n t i a l space . T h e y d o n ' t use t h e i r 
full c h e s t , t h e full p o t e n t i a l o f t h e i r r ib cage , 
or a full pe lv is . U n c o n s c i o u s l y , t h e y s h o r t e n 
t h e b o d y , d e v e l o p curvatures o f t h e s p i n e , 
pul l t h e legs i n t o t h e h i p , s h o r t e n t h e n e c k . 
W o m e n o f t e n h a v e t h i n a r m s ; t h e r e m a y b e 
a n u n w i l l i n g n e s s t o d e m o n s t r a t e t h e p o t e n t i a l 
o r p o w e r t h a t i s ava i lab le i n a r m s a n d s h o u l ­
ders . M e n o f t e n h a v e t h i n legs, p e r h a p s a 
t i g h t e n i n g o f t h e legs in r e s p o n s e to a t i g h t ­
e n i n g o f t h e pe lv is . 

W h e n p e o p l e b e c o m e aware o f t h e s e gaps 
i n p r o p r i o c e p t i o n a n d t h e a c c o m p a n y i n g 
h a b i t u a l a t t i tudes , t h e y are surpr ised. A l m o s t 
invar iab ly , p e o p l e sense t h e i r h e a d a s b e i n g 

m u c h smal le r t h a n t h e a c t ua l p h y s i c a l struc­
ture . W e usual ly feel o u r a r m s t o b e shor ter 
t h a n t h e i r l e n g t h , o r our legs, part icular ly t h e 
t h i g h b o n e s , a s shor ter t h a n t h e y are. Possibly 
t h i s ref lects p s y c h o l o g i c a l a s s u m p t i o n s a b o u t 
o u r capac i ty . T h e r e is a lso a p h y s i c a l result 
o f t h i s k i n d o f a t t i t u d e . W h e n I ' m n o t aware 
o f t h e full space i n m y h e a d , t h e skull b o n e s 
c o m p r e s s . T h i s s h o w s as a n a r r o w n e s s at t h e 
t e m p l e s , c r e a t i n g a h e a d t h a t i s t o o l o n g a n d 
t o o d e e p . 

O n e i n d i c a t o r o f t h e d i f f e rence b e t w e e n 
real i ty a n d i n t e r n a l i m a g e i s t h e sense o f u n -
fami l ia r i ty w h e n we ' re f a c e d by a t h r e e - w a y 
mirror . W e m a y b e a c c u s t o m e d t o our f ronta l 
i m a g e , b u t feel surprise a t o u r prof i le a n d 
e v e n m o r e a t o u r s h a p e i n b a c k . It 's w o r t h 
n o t i n g h e r e , t o o , t h a t we are a " d o i n g " soci­
ety, o r i e n t e d t o w a r d w h a t is in f r o n t of us. As 
we see ourse lves in a mirror , i t i s c o m m o n to 
m a k e a u t o m a t i c a d j u s t m e n t s t o " l o o k be t te r . " 
We are apt to a s s u m e a " b e t t e r " pos ture , pul l 
o u r s h o u l d e r s b a c k , s t a n d u p " s t ra ighter . " 
We are rarely at rest in f r o n t of a mirror . 

S ta t i c p r o p r i o c e p t i o n b e c o m e s m o r e c o m ­
p l e x i n m o v e m e n t . N o r m a l l y , w e are i n m o v e ­
m e n t , a n d i n m o v e m e n t t h e l i m i t a t i o n s o f a 
s t ructure b e c o m e m u c h m o r e a p p a r e n t . Struc­
tural a b e r r a t i o n s a n d p r e f e r e n c e s are f u n d a ­
m e n t a l l y a m a t t e r o f h o l d i n g s o m e part rigid. 
W h e n t h e b o d y m o v e s , i t m u s t m o v e a r o u n d 
t h e h e l d p l a c e . W h e n t h e h i p i s restr ic ted, for 
e x a m p l e , e f for t h a s t o b e e x p e n d e d t o h o l d i t 
r igid w h i l e w a l k i n g . M o v e m e n t s s u c h as walk­
i n g d o w n t h e street or up steps, or e a t i n g a t a 
t a b l e all s h o w c h a r a c t e r i s t i c b o d y h a b i t s . 

P r o p o r t i o n a n d b a l a n c e are t h e keys t o 
m o v e m e n t . A n o m a l i e s i n p h y s i c a l p r o p o r t i o n 
o r b a l a n c e , w h e t h e r s e e n f r o m t h e outs ide o r 
s e n s e d in terna l ly , are s igns o f t h e c o n n e c t i v e 
t issue p a t t e r n u n d e r t h e skin, re f lec t ing t h e 
c o n n e c t i v e t issue s t ruc ture w e h a v e b e e n talk­
i n g a b o u t — t h e surface b o d y straps, ver t ica l 
h o l d i n g s , d i a p h r a g m s , a n d shelves t h r o u g h 
t h e b o d y . 
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Upper Body 

T h e r e are m a n y ways t o a n a l y z e h u m a n struc­
ture . O s t e o p a t h s , o r t h o p e d i s t s , phys ia tr i s t s , 
a n d c h i r o p r a c t o r s see p e o p l e i n t e r m s o f b o n e 
p l a c e m e n t — h o w stra ight t h e s p i n e is, h o w 
well t h e a l i g n m e n t stacks u p f r o m h e e l t o ear. 
G e n e r a l m e d i c a l p r a c t i t i o n e r s g e n e r a l l y eva lu­
ate h e a l t h i n t e r m s o f t h e soft t i s s u e s — m u s ­
cles, b l o o d a n d n e r v e supply, i n t e r n a l o r g a n s . 
W e are p r o p o s i n g a n o t h e r p e r s p e c t i v e — e v a l u ­
a t i o n o f t h e c o n n e c t i v e t issue b e d o f t h e b o d y . 
T h i s i n c l u d e s t h e c o n f o r m a t i o n o f m u s c l e a n d 
b o n e b u t i s n o t l i m i t e d t o t h e s e . 

T h e straps we h a v e descr ibed give a sense 
o f h o w c o n n e c t i v e t issue c a n c rea te s t ructures 
t h a t over lap a n d i n t e r c o n n e c t . T h e d i r e c t i o n 
o f t h e c o n n e c t i v e t issue i s n o t d e t e r m i n e d b y 
a n y o n e m u s c l e o r m u s c l e g r o u p . O u r p u r p o s e 
i s to give an i m a g e o f p h y s i o g n o m y t h a t i s 
m o r e inc lus ive , m o r e d i rec t ly re lated t o t h e 
e x p e r i e n c e o f s t ructure a n d t o m o v e m e n t . 

In order to discuss s t ructure , we a n a l y z e t h e 
b o d y r o u g h l y i n t e r m s o f its u p p e r a n d lower 
ha lves . T h e easiest w a y t o b e g i n t a l k i n g a b o u t 
t h e upper b o d y i s t o l o o k a t t h e p o s i t i o n o f 
t h e ribs. I n m o s t p e o p l e , t h e ribs a n g l e t o o 
sharply d o w n w a r d in f r o n t . Ideal ly t h e ribs 
w o u l d h a n g m o r e h o r i z o n t a l l y , a l t h o u g h n o r ­
m a l l y t h e r e i s a lways s o m e s l ight a n g l e . 

T h e typica l b o d y c o n f i g u r a t i o n t h a t a c c o m ­
panies depress ion of t h e u p p e r ribs i n c l u d e s a 
s u n k e n a n d f la t t ened u p p e r c h e s t , e l eva ted 
shoulders , a n d a h e a d t h r u s t forward . T h e s e 
three go toge ther . I f t h e u p p e r ribs were raised 
i n f ront , t h e shoulders w o u l d a u t o m a t i c a l l y 
drop a n d t h e h e a d c o m e b a c k t o a m o r e 
upr ight p o s i t i o n . Likewise, i f t h e f o c u s i s on 
b r i n g i n g t h e h e a d b a c k , i t i s n e c e s s a r y to 
a l low m o r e space for t h e b r e a t h t o c o m e u p 
i n t o t h e u p p e r ribs. Or i f t h e s h o u l d e r s re lax , 
space i s m a d e for t h e h e a d t o c o m e b a c k a n d 

t h e ribs i n f r o n t t o c o m e u p w a r d . For e a c h 
p e r s o n , t h e in i t ia l c h a n g e i s d i f f e rent . B u t for 
o n e o f t h e s e h a b i t s t o b e m o d i f i e d , t h e o t h e r 
t w o m u s t c h a n g e a s wel l . 

T h e p o s i t i o n o f t h e h e a d , u p p e r c h e s t , a n d 
s h o u l d e r s i s n o t separate f r o m t h e rest o f t h e 
b o d y . W h e n t h e u p p e r ribs are c o m p r e s s e d , 
very o f t e n t h e l o w e r ribs are o v e r e x p a n d e d . 
T h e e x t r e m e o f t h i s i s t h e p e a r - s h a p e d b o d y , 
i n w h i c h t h e lo we r r ibs flare o u t w a r d w h i l e 
t h e u p p e r r ibs are s o c o m p r e s s e d t h a t t h e 
s h o u l d e r s are d r a w n t o g e t h e r a n d n a r r o w . 

I t i s t h e soft t i ssue c o n f i g u r a t i o n s t h a t g ive 
rise to t h e s e s i l h o u e t t e s . A m o r e d e t a i l e d a n a t ­
o m y o f t h e c h e s t a n d u p p e r b a c k i s n e e d e d t o 
f lesh o u t o u r p o i n t . T h e c o n n e c t i v e t issue 
c o n f o r m s t o t h e m u s c l e . I n fac t , i t w o u l d b e 
m o r e a c c u r a t e t o say t h a t t h e c o n n e c t i v e t is­
sue guides t h e m u s c l e p a t h w a y s . F u r t h e r m o r e , 
i t i s c o n v e n i e n t t o say t h a t m u s c l e a t t a c h e s t o 
b o n e , b u t t h i s i s n o t s t r ic t ly t rue . T h e c o n n e c ­
t ive t issue e x t e n s i o n s a r o u n d m u s c l e s ( t e n ­
d o n s , a p o n e u r o s e s ) c o n t i n u e o n a s t h e 
c o n n e c t i v e t issue c o v e r i n g o f b o n e (per ios­
t e u m ) . B o n e a n d m u s c l e lie e m b e d d e d w i t h i n 
t h e c o n n e c t i v e t issue w e b . 

I n t h e f r o n t o f t h e c h e s t , t h e m a j o r m u s ­
c le o f t h e o u t e r layer i s t h e p e c t o r a l i s m a j o r , 
t h e " p e c s " t h a t m u s c l e bui lders a t t e m p t t o 
d e v e l o p (Fig. 17-1). It is a large f a n - s h a p e d 
m u s c l e c o v e r i n g t h e m a j o r i t y o f t h e u p p e r 
c h e s t , e x t e n d i n g f r o m t h e m i d d l e r ibs u p 
a l o n g t h e side o f t h e b r e a s t b o n e a n d t h e m i d ­
dle h a l f o f t h e c o l l a r b o n e . T h e f a n c o n v e r g e s 
across t h e s h o u l d e r i n f r o n t , a n d e n d s b y 
a t t a c h i n g t o t h e h u m e r u s a n i n c h o r t w o 
b e l o w t h e s h o u l d e r j o i n t . 

I n t h e b a c k , t h e r e i s t h e t rapezius , t h e 
weight l i f ter ' s " s t r a p s " (Fig. 17-2). T h i s or ig i ­
n a t e s f r o m t h e b a c k o f t h e skull a n d r u n s 
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Figure 17-1 
Anterior arm and shoulder fascia. 

Fascia of 
trapezius m. 

Acromion 

Scapula 
(dotted line) 

Fascia of 
latissimus 
dorsi m. 

Figure 17-2 
Posterior arm and shoulder fascia. 

a l o n g t h e b a c k o f t h e sp ines o f all t h e n e c k 
v e r t e b r a e a n d t h e u p p e r s e v e n o r e ight c h e s t 
v e r t e b r a e . It, t o o , i s f a n - s h a p e d , c o n v e r g i n g 
o n a n a t t a c h m e n t t o t h e t ip o f t h e s h o u l d e r 
ca l led t h e a c r o m i o n . T h e a c r o m i o n i s a b o n y 
she l f t h a t c a n b e p a l p a t e d a t t h e c o r n e r o f t h e 
j u n c t i o n b e t w e e n t h e s h o u l d e r a n d t h e a r m . 
T h e lo we r par t o f t h e t rapezius , as i t crosses 
t h e s h o u l d e r b l a d e (scapula) , a lso a t t a c h e s t o 
t h e a c r o m i o n as wel l a s to t h e scapular sp ine . 

I n t h e b a c k , a n o t h e r large f a n - s h a p e d m u s ­
c le f lows u p f r o m below, ca l led t h e la t iss imus 
d o r s i — t h e weight l i f ter ' s " l a t s . " I t a t t a c h e s to 
t h e sp ines o f t h e lower c h e s t ver tebrae as well 
a s t o t h e sp ines o f t h e l u m b a r ver tebrae d o w n 
t o t h e s a c r u m . T h e p o i n t o f th i s f a n c o n v e r g e s 
u p w a r d , o b l i q u e l y c r o s s i n g over t h e lower t ip 
o f t h e s h o u l d e r b l a d e . I t t h e n runs a l o n g t h e 
lateral m a r g i n o f t h e s h o u l d e r b l a d e a n d e n d s 
b y a t t a c h i n g t o t h e h u m e r u s (arm b o n e ) just 
b e h i n d t h e a t t a c h m e n t o f t h e pectora l i s 
m a j o r . 

T h e s e t h r e e m u s c l e s m a k e u p w h a t w e 
cal l t h e e x t e r n a l m u s c l e a n d c o n n e c t i v e t issue 
layer o f t h e c h e s t , re la t ing t h e c h e s t t o t h e 
s h o u l d e r a n d a r m , t o t h e h e a d , a n d t o t h e 
lower b a c k . T h e n e x t layer, w h i c h serves t o 
s tabi l ize t h e p o s i t i o n o f t h e s h o u l d e r b lade , 
is m o r e di f f icul t to visual ize as a layer. In t h e 
f r o n t , u n d e r n e a t h t h e pec tora l i s m a j o r , lies 
t h e pec tora l i s m i n o r (Fig. 17-3). T h i s is a nar ­
row s m a l l m u s c l e t h a t a t t a c h e s t o t h e m i d d l e 
ribs a n d angles u p w a r d t o a t t a c h o n t h e cora­
c o i d process . T h i s h o o k - l i k e p r o j e c t i o n for­
ward f r o m t h e ins ide o f t h e s h o u l d e r b lade 
c a n b e fel t jus t u n d e r n e a t h t h e col lar b o n e , 
i n t h e d e p r e s s i o n b e t w e e n t h e larger a r m 
m u s c l e s a n d t h e sides o f t h e ribs. 

T h e pec tora l i s m i n o r ac ts l ike a lever on 
t h e c o r a c o i d process , m o v i n g t h e s h o u l d e r 
b l a d e . T h e c o r a c o i d process i s very m u c h like 
a h o o k on a s u s p e n d e d m e t a l p late ( the scap­
u l a ) . W h e n t h e h o o k i s tugged near t h e t o p , 

Fascia of 
• latissimus 
dorsi m. 

Fascia of 
deltoid m. 
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t h e lower b o r d e r of t h e p la te is raised like a 
drawbridge . I f t h e pec tora l i s m i n o r i n f r o n t 
i s h a b i t u a l l y t ight , t h e pul l o n t h e c o r a c o i d 
process results in w h a t we cal l " w i n g e d " 
scapulae in t h e b a c k (Fig. 17-4). T h e m e d i a l 
m a r g i n o f t h e s h o u l d e r b l a d e wil l p r o j e c t 
outward . 

T w o o t h e r a t t a c h m e n t s t o t h e c o r a c o i d 
process are c o n n e c t e d d o w n i n t o t h e a r m . 
T h e shor t h e a d o f t h e b i ceps b r a c h i i ( c o m ­
m o n l y ca l led s i m p l y t h e b i ceps ) crosses b o t h 
t h e s h o u l d e r a n d t h e e l b o w j o i n t s . T h u s , 
t i g h t n e s s i n th is m u s c l e o n t h e f r o n t o f t h e 
a r m will a l so r e p o s i t i o n t h e scapula . T h e c o r a -
cobrach ia l i s is a s h o r t e r m u s c l e t h a t spans 
f r o m t h e c o r a c o i d process t o t h e ins ide o f t h e 
h u m e r u s a b o u t h a l f w a y d o w n t h e a r m , re in­
forc ing t h e a c t i o n o f t h e b i ceps o n t h e scapula 
(Fig. 17-3). 

A l i g a m e n t f r o m t h e c o r a c o i d process to 
t h e u n d e r s i d e o f t h e c lav ic le c o n t a i n s t h e 
subclavius m u s c l e , a smal l m u s c l e w h o s e 
f u n c t i o n i s t rad i t iona l ly c o n s i d e r e d m i n i m a l . 
Cal led t h e c o r a c o c l a v i c u l a r l i g a m e n t (Fig. 
17-3), its f u n c t i o n is p r o b a b l y a f a c t o r in t h e 
n o r m a l p o s i t i o n i n g o f t h e scapula . T o us, t h i s 
is n o t a l i g a m e n t , b u t a t e n d o n t h r o u g h 
w h i c h t h e subclavius m u s c l e i s a t t a c h e d t o 
t h e c o r a c o i d process . T h e a c t i o n o f t h e sub­
clavius t h r o u g h t h i s c o n n e c t i v e t issue a t t a c h ­
m e n t i s n o t great i n t e r m s o f m o v e m e n t . Its 
i m p o r t a n c e lies in t h e w a y i t s tabi l izes t h e 
fascial s h e a t h of t h e c h e s t as a w h o l e . T h e r e i s 
a n a n a l o g o u s s t ructure i n t h e leg. T h i s i s t h e 
m u s c l e a n d a t t a c h e d fascial br idge ca l led t h e 
t e n s o r fascia lata a n d i l io t ib ia l b a n d . T h e 
b a n d is a lateral t h i c k e n i n g of t h e fascia c o v ­
er ing t h e t h i g h as a w h o l e ( t h e fascia l a ta ) . 
T h e a c t i o n o f t h e c o m p a r a t i v e l y smal l t e n s o r 
m u s c l e serves t o s tabi l ize t h e w h o l e o f t h e 
t h i g h (Fig. 17-5). 

Coracoclavicular 
ligament & 
Subclavius m. 

Figure 17-3 
The deeper layer of the chest muscles; the arrows 
indicate the line of force of these muscles. The 
focus here is on the coracoid process of the 
scapula and therefore includes lines of force of 
the relevant arm muscles. 

Figure 17-4 
In this pose, the pectoralis minor is contracted; the 
result is a "winged" scapula. 

.Pectoralis 
minor m. 

Coracoid. 
process 

Coracobrachialis 
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Biceps m. 
(short head) 
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Tensor 
fasciae 

latae 

I l io-t ibial 
tract 

Figure 17-5 
Connections between knee and hip. 

Figure 17-6 
Scapular suspension. 

B y i d e n t i f y i n g t h e m u s c l e s t h a t c o n n e c t 
t o t h e c o r a c o i d process , w e c a n visual ize 
t h e fascial i n v o l v e m e n t s . F r o m t h e c o r a c o i d 
process , t h e r e are s t r o n g c o n n e c t i o n s t o t h e 
m i d d l e ribs, t o t h e radius a n d u l n a o f t h e 
f o r e a r m , t o t h e h u m e r u s o f t h e u p p e r a r m , 
a n d t o t h e m i d d l e c lav ic le . T e n s i o n o n a n y o r 
al l of t h e s e wil l result in a degree of i m m o b i ­
l i z a t i o n b e t w e e n t h e u p p e r c h e s t a n d t h e a r m 
a n d t h e p o s i t i o n o f t h e scapula i n t h e b a c k . 
M o v e m e n t t h r o u g h a fascial p l a n e is always 
b r o a d e r t h a n m o v e m e n t b y a n indiv idual 
m u s c l e . 

O n t h e b a c k , t h e s h o u l d e r b l a d e i s sus­
p e n d e d i n t h r e e p laces . O n its surface , t h e 
t rapezius c o n n e c t s to its m o s t lateral t ip , pri­
m a r i l y at t h e a c r o m i o n . At a deeper layer, t h e 
r h o m b o i d s a n d t h e l evator scapulae f o r m a 
b r o a d s h e e t o f a t t a c h m e n t t o t h e m e d i a l r idge 
o f t h e s p i n e . Also i n t h i s d e e p e r layer, t h e t w o 
teres m u s c l e s , m a j o r a n d m i n o r , c o n n e c t t h e 
scapular t r i ang le to t h e u p p e r a r m (Fig. 17-6). 

T h e scapula i s t h u s s u s p e n d e d f r o m all o f 
its s ides : f r o m t h e h e a d b y w a y o f t h e trapez­
ius, f r o m t h e t h o r a c i c s p i n e b y w a y o f t h e 
r h o m b o i d s a n d levator , a n d f r o m t h e upper 
a r m b y w a y o f t h e teres . T h e e las t ic i ty o f t h e 
c o n n e c t i v e t issue o f e a c h o f t h e s e a l lows t h e 
s h o u l d e r t o f loat o n t o p o f t h e r ib cage . T h e 
t i g h t n e s s o f a n y o f t h e s e wil l e n g e n d e r t ight ­
ness i n t h e o t h e r s a n d will f ix t h e s h o u l d e r 
b l a d e . T h i s , i n t u r n , wil l r educe t h e f lexibi l i ty 
o f t h e n e c k a n d h e a d , t h e u p p e r back , a n d 
t h e a r m . 

R h o m b o i d s a n d teres b e t w e e n t h e m f o r m 
a s l ing t h a t stabi l izes t h e m o v e m e n t o f t h e 
lo we r par t o f t h e scapula . W h e n t h e a r m 
m o v e s s ideways , t h e d i s t a n c e b e t w e e n t h e 
a r m b o n e a n d t h e scapula w i d e n s a n d t h e 
teres s h o u l d b e ab le t o l e n g t h e n . W h e n t h e 
m u s c l e s r e a c h t h e l i m i t o f t h e i r elast ic i ty, t h e 
s h o u l d e r b l a d e will start to m o v e s ideways. Its 
m o v e m e n t i s s tabi l ized b y t h e e las t ic i ty o f t h e 
r h o m b o i d s . I f t h e s h o u l d e r b l a d e i s w i n g e d 
o u t , t h e teres m u s t t h e n also t ry t o stabil ize 
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t h e lower m a r g i n o f t h e s h o u l d e r b l a d e t o 
p r e v e n t i t f r o m m o v i n g t o o far o u t , a w a y 
f r o m t h e flat o f t h e r ibs. T h e teres were n o t 
des igned for t h i s p u r p o s e , a n d s o t h e y 
s h o r t e n . T h e s u r r o u n d i n g c o n n e c t i v e t issue 
b e c o m e s o v e r t e n s e . W h e n t h e teres lose e las­
ticity, t h e s h o u l d e r b l a d e i s dragged a l o n g 
w i t h every a r m m o v e m e n t . 

M a n y people ' s teres are m u c h t o o s h o r t 
a n d t ight . T h e o t h e r h a l f o f t h e s l ing for t h e 
scapula , t h e r h o m b o i d s , t h e n are less used 
a n d b e c o m e f lacc id. H i g h e r up , t h e l evator 
scapulae b e c o m e s e x t r e m e l y t i g h t , f o r m i n g a 
h e a v y p a d . T h e a t t a c h m e n t o f t h e l e v a t o r o n 
t h e upper m i d d l e c o r n e r o f t h e scapula i s t h a t 
p lace w h e r e , i f y o u press i t o n a l m o s t a n y o n e , 
h e o r she will s igh, " O h , t h a t h u r t s s o g o o d ! " 

A n o t h e r m u s c l e o f t h e m i d d l e layer, t h e 
serratus anter ior , c o n n e c t s t h e lower r ibs 
to t h e unders ide of t h e scapula (Fig. 17-7). 
B o t h serratus a n t e r i o r a n d subscapular i s lie 
b e t w e e n t h e r ib cage a n d t h e s h o u l d e r b l a d e . 
T h e serratus a t t a c h e s o n t h e lower ribs a n d 
angles up w ard t o w a r d t h e m e d i a l b o r d e r o f 
t h e scapula , a t t a c h i n g jus t a d j a c e n t t o t h e 
a t t a c h m e n t o f t h e r h o m b o i d s . T h e s u b s c a p u ­
laris l ines t h e u n d e r s i d e o f t h e s h o u l d e r b l a d e , 
w i t h its f ibers c o n v e r g i n g t o w a r d t h e f ibrous 
capsule o f t h e s h o u l d e r j o i n t . T h e s e f o r m 
a n o t h e r rec iproca l set o f s l ings , f loa t ing t h e 
shoulder b l a d e b e t w e e n t h e ribs a n d s h o u l d e r 
j o i n t . Normal ly , t h e f u n c t i o n o f t h e serratus 
a n t e r i o r s e e m s t o b e t o s tabi l ize t h e s h o u l d e r 
b l a d e as t h e a r m swings o v e r h e a d . Its fasc ia 
o f t e n glues t h e m u s c l e t o t h e p e r i o s t e u m a n d 
fascia o f t h e ribs a n d i n t e r c o s t a l m u s c l e s . 

T w o smal l m u s c l e s o n t h e o u t e r surface o f 
t h e scapula , t h e suprasp ina tus a n d i n f r a s p i n a ­
tus (Fig. 17-6) fur ther re f ine t h e m o v e m e n t of 
t h e s h o u l d e r b l a d e i n r e l a t i o n t o t h e s h o u l d e r 
j o i n t . T h e s e lie o n t h e surface o f t h e scapula , 
a b o v e a n d b e l o w t h e scapular s p i n e . I n pal ­
p a t i o n , t h e y o f t e n feel l ike b o n e w h e n t h e 
s h o u l d e r b l a d e i s in t r o u b l e . 

W e h a v e b e e n t a l k i n g a b o u t h o w t h e 

Figure 17-7 
The subscapularis (not shown) lines the under-
surface of the scapula. Its direction of pull is 
roughly perpendicular to that of the serratus 
anterior. 

Figure 17-8 
The deltoid fascia interweaves with the septum 
dividing the anterior (biceps) and posterior (tri­
ceps) areas of the arm. 
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s h o u l d e r b l a d e i s s u s p e n d e d in its r ec ipr o ca t ­
i n g m u s c u l a r s l ings . T h e a r m a n d s h o u l d e r s 
a lso re la te i n t h i s way. H a n g i n g d o w n , t h e 
a r m swings f r o m t h e s h o u l d e r b l a d e . W h e n 
w e r e a c h u p , t h e reverse i s t r u e — t h e s h o u l d e r 
b l a d e s h a n g f r o m t h e a r m . 

T h e m a j o r surface c o n n e c t i o n b e t w e e n 
s h o u l d e r a n d a r m i s t h e d e l t o i d m u s c l e , 
w h i c h covers t h e s h o u l d e r j o i n t . T h i s m u s c l e 
ac t s l ike a c o n t i n u a t i o n o f t h e t rapezius , e m ­
b r a c i n g its a t t a c h m e n t o n t h e c lav ic le , a c r o -
m i u m , a n d scapular s p i n e (Fig. 17-8). I t 
e x t e n d s m u s c u l a r a c t i o n o f t h e t rapezius 
f r o m t h e h e a d a n d n e c k across t h e s h o u l d e r 
a n d d o w n i n t o t h e m i d d l e o f t h e u p p e r a r m . 

At a d e e p e r layer, t h e b i c e p s b r a c h i i a n d 
t h e c o r a c o b r a c h i a l i s b o t h s u s p e n d t h e a r m 
f r o m t h e c o r a c o i d p r o c e s s o f t h e s h o u l d e r 
b l a d e . I n a d d i t i o n , t h e r e i s t h e t r i ceps b r a c h i i . 
O f its t h r e e a t t a c h m e n t s , t w o c o n n e c t t o 
t h e h u m e r u s i tsel f a n d o n e — c a l l e d t h e l o n g 
h e a d — c o n n e c t s t o t h e o u t s i d e m a r g i n o f 
t h e s h o u l d e r b l a d e jus t b e l o w t h e s h o u l d e r 
j o i n t . 

T h e s e t h r e e m u s c l e s g o v e r n t h e l e n g t h e n ­
i n g o u t o f t h e a r m f r o m t h e s h o u l d e r b l a d e . 
T h e a r m s h o u l d b e a b l e t o l e n g t h e n a s i t i s 
ra ised u p w a r d a n d t o t h e side, s u c h a s w h e n 
s t r e t c h i n g y o u r a r m s w i d e a n d u p t o w a r d t h e 
c e i l i n g i n t h e r e l a x i n g s t r e t c h t h a t goes w i t h 

a y a w n . N o t e t h a t in t h i s k i n d o f s t re tch , t h e 
s h o u l d e r b l a d e i s s u s p e n d e d f r o m t h e a r m s . 

T h e r e are t w o m a j o r fac tors t o c o n s i d e r i n 
a r m m o v e m e n t — t h e m o v e m e n t o f m u s c l e s 
over t h e t ip o f t h e s h o u l d e r b l a d e a n d m o v e ­
m e n t i n t h e a r m p i t . Ideally, t h e a r m c a n b e 
raised w i t h o u t e l e v a t i n g t h e s h o u l d e r b lade , 
w h i c h drops as a c o u n t e r b a l a n c e . In a d d i t i o n , 
t h e a r m m u s t b e ab le t o freely m o v e a w a y 
f r o m b o t h t h e r ib cage a n d t h e s h o u l d e r 
b l a d e . 

T h e r e i s n o w a y t h a t w e c a n freely use a n 
a r m w i t h o u t o p e n i n g t h e a r m p i t , y e t a rmpi t s 
are t h e f o c u s o f a w i d e var ie ty o f e m o t i o n a l 
c o n c e r n s . W e h a v e all sorts o f reasons w h y w e 
d o n ' t w a n t t o b e , i n e f fect , t h a t o p e n . Protec ­
t ive gestures , fearful gestures , h o l d i n g one ' s 
b r e a t h , a n g r y gestures all focus o n t i g h t e n i n g 
t h e a r m s d o w n t o t h e r ibs. T h e s e are gestures 
repress ing r e s p o n s e t o e m o t i o n . W e are i n h i b ­
i t i n g w h a t w e w o u l d l ike t o d o w i t h our a r m s : 
w a r d i n g o f f anger , fear, r e s e n t m e n t , e tc . 

Trapezius , de l to id , pec tora l i s m a j o r , a n d 
la t i s s imus dorsi are c o m m o n l y ca l led t h e 
e x t r i n s i c (outer) m u s c l e s o f t h e s h o u l d e r area, 
c o n n e c t i n g t h e a r m a n d t r u n k . T o simplify, 
w e c a n t h i n k o f t h e t rapezius a n d de l to id a s 
a s ingle , f u n c t i o n a l l y c o n t i n u o u s s tructure 
(Fig. 17-9 A). T h e s e are t h e m u s c l e s t h a t raise 
t h e a r m . T h e la t i ss imus dorsi a n d pectora l i s 

Shoulder and arm movement 
depends on the continuity of fascia—(A) lateral shoulder, (B) anterior shoulder, (C) posterior shoulder. 

Figure 17-9 
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m a j o r , a c t i n g toge ther , b r i n g t h e a r m d o w n 
(Fig. 17-9 B & C). T h e s e m u s c l e s of t h e o u t e r 
(extr ins ic ) layer c o u n t e r b a l a n c e e a c h o t h e r . 
For e x a m p l e , w h e n t h e a r m i s raised t o t h e 
side, de l to id a n d trapezius c o n t r a c t as p e c ­
toral is m a j o r a n d la t i ss imus dorsi re lax , a l low­
i n g t h e a r m t o e x t e n d a w a y f r o m t h e b o d y . A s 
t h e a r m re turns t o t h e side, pec tora l i s a n d 
la t i ss imus c o n t r a c t as t rapezius a n d d e l t o i d 
l e n g t h e n . 

T w o k inds o f m o v e m e n t are poss ib le h e r e — 
d r o p p i n g t h e a r m , w h i c h i s faster, o r s e q u e n ­
t ial ly l e t t ing t h e a r m d o w n , w h i c h i s s lower. 
I n b o t h m o v e m e n t s , o n e set o f m u s c l e s c o n ­
tracts . T h e d i f f e rence b e t w e e n t h e t w o m o v e ­
m e n t s i s in t h e c o u n t e r b a l a n c i n g set o f 
musc les . W h e n t h e m o v e m e n t i s fast , t h e 
o p p o s i n g m u s c l e s s i m p l y let g o a n d t h e c o n ­
n e c t i v e t issue b e d e last ica l ly s t r e t c h e s . W h e n 
a m o v e m e n t i s s low a n d c o n t r o l l e d , t h e 
a n t a g o n i s t m u s c l e l e n g t h e n s sequent ia l ly . 
I t acts as a brake to m o d u l a t e t h e m o v e m e n t . 
In e i t h e r fast or s low m o v e m e n t s , t h e ul t i ­
m a t e l i m i t o n t h e m o v e m e n t wil l b e t h e l i m i t 
o f e las t ic i ty o f t h e c o n n e c t i v e t issue b e d . 

W h a t w e call s e q u e n c i n g i n m u s c l e m o v e ­
m e n t i s a fac tor in h o w t h e large flat surface 
m u s c l e s are used . For e x a m p l e , as t h e a r m is 
raised, t h e first m u s c l e ac t iv i ty starts a t t h e 
p o r t i o n o f t h e t rapezius b e t w e e n n e c k a n d 
s h o u l d e r a n d c o n t i n u e s d o w n t h e d e l t o i d . 
A s t h e a r m c o m e s fur ther u p , m u s c l e a c t i v i t y 
c o n c e n t r a t e s fur ther d o w n t h e t rapezius . T h e 
c o n t i n u i n g u p w a r d m o v e m e n t o f t h e a r m i s 
suppor ted b y t h e ver tebrae b e c a u s e o f t h e 
a c t i o n o f d i f ferent parts o f t h e t rapezius . 
A n a t o m i c a l n o m e n c l a t u r e o c c a s i o n a l l y 
reflects th i s s tepwise use o f t h e surface m u s ­
cles b y d iv id ing t h e m i n t o speci f ica l ly n a m e d 
sec t ions . 

Ideally, i n n o m o v e m e n t d o w e use all 
fibers of a m u s c l e s i m u l t a n e o u s l y . At t h e 
deeper layer o f fascia a n d m u s c l e , s e q u e n c i n g 
m o v e s t h r o u g h a series o f m u s c l e s r a t h e r t h a n 
t h r o u g h t h e p l a n e o f o n e m u s c l e . T h i s i s a s 

t rue o f v e r y s m a l l m u s c l e s as o f larger s h e e t ­
l ike o n e s . Part o f t h e w a y h e a v y i m m o b i l e 
t i ssue pads are c r e a t e d i s b y o u r i n s i s t e n c e o n 
t r y i n g to use t h e m u s c l e as a w h o l e i n s t e a d o f 
s e q u e n c i n g t h r o u g h t h e m u s c l e a s b o d y p o s i ­
t i o n d e m a n d s . A m a j o r source o f c o n f u s i o n i n 
t h e prac t i ca l a p p l i c a t i o n o f k i n e s i o l o g y i s t h a t 
n o m u s c l e ex is ts i n i s o l a t i o n . T h e c o n n e c t i v e 
t issue b e d provides c o n n e c t i o n s b e t w e e n m u s ­
c le layers as wel l as b e t w e e n a d j a c e n t m u s c l e s . 
T h e s e i n t e r f a c e s h a v e t h e greatest p o t e n t i a l 
for a d h e s i o n , t h i c k e n i n g , a n d s h o r t e n i n g . 
E las t ic i ty o f t h e c o n n e c t i v e t issue b e t w e e n 
s t ructures i s essent ia l for an e f f e c t i v e r e l a t i o n ­
s h i p b e t w e e n d e e p a n d superf ic ia l ( i n t r i n s i c 
a n d e x t r i n s i c ) m u s c l e layers . I n t h e f r o n t , 
pec tora l i s m i n o r lies u n d e r p e c t o r a l i s m a j o r . 
T o w a r d t h e c e n t e r f r o n t , b o t h m u s c l e s a f fec t 
t h e a c t i o n o f t h e r ibs . I n t h e shoulder , t h e 
pec tora l i s m i n o r a t t a c h e s t o t h e c o r a c o i d 

Figure 17-10 
Common "knots." 
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process w h i l e t h e p e c t o r a l i s m a j o r a t t a c h e s t o 
t h e h u m e r u s . W h e n t h e fascial p a d b e t w e e n 
t h e t w o b e c o m e s less p l iab le , t h e m u s c l e s n o 
l o n g e r o p e r a t e indiv idual ly . T h e y are u n a b l e 
to sl ide on e a c h o t h e r . As a result , t h e s h o u l ­
der b l a d e a n d t h e a r m are a c t i v a t e d t o g e t h e r 
i n a n y ges ture i n v o l v i n g t h e f r o n t o f t h e 
c h e s t . 

I n t h e b a c k , t h e r e are t w o p laces w h e r e t h i s 
k i n d o f c o n f u s i o n i s l ike ly t o occur . T h e tra­
pezius over l ies t h e r h o m b o i d s a n d l e v a t o r 
scapulae , a l t h o u g h h e r e t h e m u s c l e f ibers r u n 
crosswise t o e a c h o t h e r . A t t h e c e n t e r b a c k , all 
a t t a c h t o t h e v e r t e b r a e . T h e t rapezius a t t a c h e s 
la tera l ly t o t h e t ip o f t h e s h o u l d e r b l a d e (acro ­
m i o n ) , w h i l e t h e r h o m b o i d s a n d l e v a t o r scap­
u l ae a t t a c h m e d i a l l y t o t h e m e d i a l b o r d e r o f 
t h e scapula . W h e n t h e c o n n e c t i v e t issue b e d 
b e t w e e n t h e s e m u s c l e s loses e last ic i ty , t h e 
s h o u l d e r b l a d e c a n n o t r o t a t e . Its o n l y o p t i o n 
is to be s h r u g g e d u p . T h i s i s a fac tor in t h a t 

m i d - b a c k p lace u n d e r 
t h e lower t ip o f t h e 
s h o u l d e r b l a d e t h a t i s 
so o f t e n pa in fu l . 

A n o t h e r m i d - b a c k 
p l a c e o n t h e s p i n e t h a t 
is c o m m o n l y pa in fu l is 
w h e r e t h e lower t ip 
o f t h e trapezius crosses 
t h e u p p e r m o s t a t t a c h ­
m e n t o f t h e la t i ss imus 
to t h e ver tebra . (Fig. 
17-10). T h i s spot 
a l m o s t a lways c o n t a i n s 
a sens i t ive k n o t of tis­
sue. T h i s i s in t h e area 
t h a t w e h a v e b e e n call­
i n g t h e dorsal h i n g e . 
T h e par t o f t h e latis­
s imus t o w a r d t h e 
h u m e r u s lies i m m e d i ­
a te ly a d j a c e n t t o t h e 
teres m a j o r . T h e teres 
m a j o r is a br idge 

b e t w e e n t h e lower t ip o f t h e scapula a n d t h e 
a r m b o n e . T h e la t i s s imus c o n n e c t s t h e a r m 
b o n e t o t h e lo we r b a c k a n d t h e pelvis . W e 
f r e q u e n t l y see la t i ss imus a n d teres m a j o r 
b o u n d t o g e t h e r , w i t h t h e result t h a t t h e lower 
t ip o f t h e scapula i s i m m o b i l i z e d . T h e s e inter ­
a c t i o n s are c o n c e p t u a l l y s t ra ight forward a n d 
give a part ia l p i c t u r e of t h e ef fect o f t h e c o n ­
n e c t i v e t issue o n m o v e m e n t b e t w e e n a r m , 
s h o u l d e r b l a d e , a n d ribs. For a m o r e c o m p l e t e 
a n d c o m p l e x view, w e r e c o m m e n d cons idera ­
t i o n o f t h e e f fec t o f c o n n e c t i v e t issue o n t h e 
u n d e r s i d e o f t h e de l to id . T h i s m u s c l e overl ies 
a t t a c h m e n t s o f t h e teres m a j o r a n d m i n o r , 
p e c t o r a l i s m a j o r a n d m i n o r , b i ce ps b r a c h i i , 
c o r a c o b r a c h i a l i s , a n d i n f r a s p i n a t u s . 

O u r a n a t o m i c a l i l lus t ra t ions i n th is s e c t i o n 
a t t e m p t t o d e p i c t t h e i n t e r a c t i o n s o f m u s c l e , 
b o n e , a n d c o n n e c t i v e t issue i n m o v e m e n t . 
T h e i n t e r a c t i o n s w i t h t h e de l to id are t o o c o m ­
p l e x to s h o w in t w o d i m e n s i o n s (Fig. 17-11). 

Figure 17-11 
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Axial Skeleton 

W e h a v e n o t ye t ta lked a b o u t t h e l o n g m u s ­
cles of t h e sp ine , w h i c h are a lso a part o f t h e 
soft t issue layers o f t h e u p p e r b o d y . C o l l e c ­
tively, t h e s e are ca l led t h e e r e c t o r sp inae , 
a n d t h e y travel t h e l e n g t h o f t h e s p i n e f r o m 
t h e skull to t h e s a c r u m (Fig. 18-1). In b o t h 
a p p e a r a n c e a n d s tructure , t h e y are m u c h l ike 
a m u l t i s t r a n d rope . T h e m u s c l e s c loser to t h e 
outer surface o f t h e b o d y are l o n g e r ; a s w e g o 
progressively deeper t h r o u g h t h e layers, m u s ­
cle s e g m e n t s b e c o m e shor ter a n d shorter . T h e 
deepest m u s c u l a r layer c o n n e c t s o n e ver tebra 

t o t h e v e r t e b r a i m m e d i a t e l y a b o v e it . 
T h e h e a v y fascial s h e a t h c o v e r i n g all o f 

t h e e r e c t o r s p i n a e i s ca l led t h e l u m b o - d o r s a l 
fasc ia (Fig. 18-2). I t c o n t i n u e s u p w a r d to t h e 
n e c k a n d t o t h e o c c i p i t a l r idge . Be low, t h e 
l u m b o - d o r s a l fasc ia i s c o n t i n u o u s w i t h t h e 
sacral p a d a n d e n d s o n t h e c o c c y x . T h i s fascia 
i s very h e a v y ; i t ac ts as an a p o n e u r o s i s ( b r o a d 
a t t a c h m e n t ) , c o n n e c t i n g t h e l a t i s s imus dorsi 
t o t h e l o w e r h a l f o f t h e s p i n e . A b o v e , t h e fas­
c ia i s less h e a v y ; i t l ies u n d e r t h e m i d d l e m u s ­
c le layer ( r h o m b o i d s a n d l e v a t o r s c a p u l a e ) . 

Figure 18-1 
In these schematics of the erector spinae, the arrows indicate the direction and length of muscle groups. 
The most superficial muscle groups are the longest, while the deepest are very short. 
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U p p e r b a c k a n d s h o u l d e r p r o b l e m s are u s u ­
al ly i n t e r c o n n e c t e d t h r o u g h t h i s fasc ia , w h i c h 
feels l ike a glass p la te w h e n it is in t r o u b l e . 
I n t h e l o w e r b a c k , r e s t r i c t i o n i n t h e l u m b o -
dorsa l fasc ia wil l s h o w as a l o n g i t u d i n a l r o p e ­
l ike rigidity, s o m e t i m e s m o d i f i e d by a 
cross -pul l f r o m t h e la t i s s imus dors i . 

At t h e d e e p e s t level , t h e r e is a c o n n e c t i v e 
t issue c o n t i n u i t y t h a t i n c l u d e s t h e j o i n t c a p ­
sules a n d t h e p e r i o s t e u m t h a t e n s h e a t h s e a c h 
b o n e . I n t h e c h e s t , t h i s layer c o n t i n u e s b o t h 
ins ide a n d o u t s i d e t h e r ib c a g e a n d c o n t a i n s 
t h e i n t e r c o s t a l m u s c l e s b e t w e e n t h e r ibs . T h i s 
fasc ia i s c o n t i n u o u s w i t h t h e fascia p o s i t i o n ­
i n g t h e i n t e r n a l o r g a n s , n o t o n l y s u r r o u n d i n g 

Figure 18-2 
Continuity of fascia of erector spinae and gluteals. 

t h e o r g a n b u t p e n e t r a t i n g t h r o u g h it. T h i s 
i s par t icular ly a p p a r e n t in t h e lungs , w h e r e 
c o n n e c t i v e t issue surrounds t h e b r a n c h i n g 
s y s t e m o f t r a c h e a , b r o n c h i , b r o n c h i o l e s , a n d 
e v e n a lveol i . 

T h e c o n n e c t i v e t issue o n t h e i n n e r surface 
o f t h e ribs a n d i n t e r c o s t a l m u s c l e s i s c o n t i n u ­
o u s w i t h a ver t ica l c o n n e c t i v e t issue s e p t u m 
t h a t divides t h e r ight a n d left sides o f t h e 
c h e s t c a v i t y (Fig. 18-3). T h i s is ca l led t h e 
m e d i a s t i n u m . I t c o n n e c t s t h e u n d e r s i d e o f 
t h e s t e r n u m ( b r e a s t b o n e ) t o t h e ver tebrae o f 
t h e c h e s t r e g i o n . T h e m e d i a s t i n u m c o n t a i n s 
t h e h e a r t . I t s h o u l d b e e last ic e n o u g h t h a t 
h e a r t m o v e m e n t c a n b e a c c o m p l i s h e d w i t h ­
o u t i n h i b i t i o n . F u r t h e r m o r e , th i s c o n n e c t i o n 
b e t w e e n f r o n t a n d b a c k o f t h e c h e s t m u s t 
a lso b e ab le t o ad jus t w i t h e a c h b r e a t h . W h e n 
t h e r e i s t e n s i o n a n d vert ica l s h o r t e n i n g o f t h e 

Figure 18-3 
Continuity of fascia within the body cavity. The 
diaphragms of the body cavity: one at the clavi­
cles, the respiratory diaphragm, the two pelvic 
diaphragms. 
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m e d i a s t i n u m , b o t h h e a r t f u n c t i o n a n d 
b r e a t h i n g are h i n d e r e d . External ly , t e n s i o n 
in t h e m e d i a s t i n u m is vis ible as a c h e s t t h a t 
i s t o o t h i c k f r o m f r o n t to b a c k — a barrel c h e s t . 
In a c h e s t t h a t i s t o o n a r r o w f r o m f r o n t to 
b a c k — a c o n c a v e c h e s t — t h e m e d i a s t i n u m a n d 
heart are p u s h e d of f t o t h e left , w h i c h aga in 
will create t e n s i o n o n t h e hear t . D i s p l a c i n g 
t h e hear t t h e n c o n s t r i c t s t h e l u n g a n d 
restricts b r e a t h i n g . 

At its lower m a r g i n , t h e m e d i a s t i n u m 
i s c o n t i n u o u s w i t h t h e c o n n e c t i v e t issue o f 
t h e d i a p h r a g m . T h e d i a p h r a g m i s a n a p p r o x ­
i m a t e l y h o r i z o n t a l c u r v e d layer o f m u s c l e t h a t 
divides t h e c h e s t cav i ty f r o m t h e a b d o m i n a l 
cavity. I t i s m a d e up of a h e a v y c i rcular c e n ­
tral t e n d o n s u r r o u n d e d by a r ing of m u s c l e . 
T h e m u s c l e flares o u t w a r d f r o m t h i s c e n t r a l 
t e n d o n a n d b l e n d s i n t o t h e m u s c l e wal l o f 
t h e c h e s t a n d a b d o m e n . 

T h e d i a p h r a g m a t t a c h e s t o t h e i n n e r 
m a r g i n o f t h e r ib cage ( t h e cos ta l a rch) a n d 
e x t e n d s s ideways t o t h e t ips o f t h e free r ibs , 
t h e t e n t h , e l e v e n t h , a n d t w e l f t h . I t crosses 
t h e t ip o f t h e very s h o r t t w e l f t h r ib a n d t h e n 
b l e n d s i n t o t h e o b l i q u e m u s c l e s o f t h e a b d o ­
m e n . T h e d i a p h r a g m i s t h u s n o t q u i t e h o r i ­
z o n t a l across t h e b o d y ; i t h a s a n o b l i q u e a n g l e 
d o w n w a r d t o t h e b a c k . 

T h e a c t i o n of t h e d i a p h r a g m is l ike a sail 
t h a t bel l ies in t h e w i n d (Fig. 18-4). Its m i d d l e 
bel l ies u p i n t o t h e c h e s t c a v i t y w i t h e a c h 
e x h a l e (1 ) ; i t f la t tens w i t h every i n h a l e ( 2 ) . 
W i t h e x h a l a t i o n e a c h rib i s raised by r o t a t i n g 
in its j o i n t s w i t h t h e ver tebrae . As t h e ribs lift 
a n d e x p a n d t h e c h e s t , air e n t e r s t h e l u n g s . 
Ideally, t h e d i a p h r a g m is l i f ted at its m a r g i n s 
as t h e ribs rise a n d e x p a n d s ideways w i t h 
i n h a l a t i o n . I n order for t h i s t o h a p p e n , t h e 
a b d o m e n m u s t l e n g t h e n w h e n i n h a l i n g . 

A b d o m i n a l b r e a t h i n g i s o f t e n d e p i c t e d as 
a p a t t e r n in w h i c h t h e a b d o m e n prot rudes 
i n f r o n t w i t h e a c h i n h a l e . M a n y d isc ip l ines 
t e a c h a t y p e of a b d o m i n a l b r e a t h i n g t h a t i s 
a n a t o m i c a l l y q u e s t i o n a b l e . For t h e a b d o m e n 

t o p r o t r u d e i n t h i s way, i t m u s t s h o r t e n w h e n 
i n h a l i n g . T h i s i s a l e a r n e d p a t t e r n , o n e t h a t 
i s m e n t a l l y c o n t r o l l e d . M o v e m e n t s t h a t are 
m e n t a l l y c o n t r o l l e d l a c k a d a p t i v e f lexibi l i ty . 
T h e t e n d e n c y i s t o o v e r - f o c u s o n w h a t h a s 
b e e n l e a r n e d . I n t h i s case , t h e a b d o m e n i s 
m o v e d i n p r e f e r e n c e t o t h e r ibs. 

E x h a l i n g i n v o l v e s t h e c o m b i n e d a c t i o n 
o f t h e d i a p h r a g m a n d o n e layer o f t h e in ter ­
c o s t a l m u s c l e s b e t w e e n t h e r ibs . In a n o r m a l , 
u n f o r c e d e x h a l e , m u s c l e a c t i o n o r i g i n a t e s i n 
t h e d i a p h r a g m a n d c o n t i n u e s t o t h e a b d o m i ­
n a l o b l i q u e s . T h i s b r i n g s t h e r ib d o w n a n d 
a l lows t h e d i a p h r a g m t o recoi l t o its n o r m a l 
d o m e s h a p e u p i n t o t h e p leura l ( lung) cavi ty . 
Air i s p u s h e d o u t o f t h e l u n g s . T h e s y s t e m 
i s n o t d e p e n d e n t o n t h e p r e s e n c e o f a l u n g . 
E v e n p e o p l e w i t h o n l y o n e l u n g c a n a c h i e v e 
n o r m a l c h e s t m o v e m e n t o n b o t h s ides . 

Rib a c t i o n d u r i n g b r e a t h i n g i n v o l v e s t h r e e 
separate types o f r ib m o v e m e n t . T h e s e are 
wel l descr ibed i n m o s t a n a t o m y a n d p h y s i ­
o l o g y t e x t s . W e w o u l d l ike t o e m p h a s i z e t h e 
n e e d for e a c h rib t o m o v e separa te ly a n d 
freely. I f a n y o n e rib fails to m a i n t a i n its p o r ­
t i o n o f t h e c h e s t c o n t o u r , a d j a c e n t r ibs a n d 

Figure 18-4 
The action of the respiratory diaphragm. 
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e v e n t u a l l y t h e w h o l e r ib cage are d i s t o r t e d . I f 
t h i s p r o c e s s r e a c h e s a cr i t i ca l level , t h e r e is a 
g e n e r a l c o n n e c t i v e t issue r e s p o n s e . T h i s c a n 
b e fel t a s a n overa l l r igidi ty i n t h e c o n n e c t i v e 
t issue o f t h e c h e s t , w h i c h feels a l m o s t l ike a 
strait j a c k e t u n d e r t h e sk in . 

F i l l ing t h e s p a c e i n t h e n o t c h b e t w e e n t h e 
c lav ic le i n f r o n t a n d t h e h e a v y m u s c u l a t u r e 
o f t h e n e c k a n d s h o u l d e r b l a d e i n t h e b a c k are 
t h e s c a l e n e s (Fig. 18-5). T h e s e are t h e m u s c l e s 
i n t h e d e p r e s s i o n o n e i t h e r side a t t h e b a s e o f 
t h e n e c k . T h e y a t t a c h t o t h e u p p e r r ibs . T h e 
l u n g s e x t e n d u p jus t u n d e r n e a t h t h e m . T h e 

sca lenes serve a f u n c t i o n a n a l o g o u s to t h a t 
o f t h e respira tory d i a p h r a g m , e x p a n d i n g a n d 
c o n t r a c t i n g w h e n b r e a t h enters t h e u p p e r t ip 
o f t h e l u n g . S i n c e t h e sca lenes a t t a c h t o t h e 
processes o f t h e n e c k ver tebrae , t e n s i o n i n t h e 
n e c k restr icts b r e a t h i n g i n t h e u p p e r m o s t part 
o f t h e l u n g s . A n d t e n s i o n i n t h e n e c k has 
r e a c h e d e n d e m i c p r o p o r t i o n s i n o u r 
o v e r a c h i e v e r c u l t u r e . 

T h e n e c k c a n be s e e n as a c o n t i n u a t i o n o f 
t h e c o n n e c t i v e t issue s tructures o f t h e c h e s t . 
All s t ructures in t h e n e c k h a v e a b r o a d e r c o n ­
t i n u a t i o n b e l o w , m u c h in t h e w a y a plast ic 
b a g is g a t h e r e d t o g e t h e r w i t h a twist at t h e 
t o p . T h e deepes t layer o f t h e n e c k inc ludes 
t h e c o n t i n u a t i o n o f t h e e r e c t o r sp inae ; t h e 
m i d d l e layer i n c l u d e s t h e sca lenes . T h e outer ­
m o s t surface layer c o n s i s t s o f t h e trapezius 
a n d t h e s t e r n o c l e i d o m a s t o i d . 

T h e s t e r n o c l e i d o m a s t o i d e x t e n d s f r o m t h e 
b a s e o f t h e skull jus t b e h i n d t h e ear ( m a s t o i d 
process ) d o w n t o t h e c o n n e c t i o n b e t w e e n t h e 
c lav ic le a n d t h e b r e a s t b o n e ( s t e r n u m ) . I t o f t e n 
b e c o m e s v e r y p r o m i n e n t i n o lder p e o p l e f r o m 
overuse i n m o v i n g t h e h e a d . Ideally, th i s pair 
o f m u s c l e s o n l y stabi l izes t h e m o v e m e n t s o f 
n o d d i n g t h e h e a d a n d t u r n i n g t h e h e a d f r o m 
side t o s ide. W h e n t h e h e a d i s h a b i t u a l l y 
p i t c h e d forward , a s i s t o o o f t e n t h e case, t h e 
u p p e r t rapezius b e c o m e s a p r i m a r y support of 
t h e h e a d . I t i s used t o h o l d t h e h e a d o n , a n d 
i t loses m u c h o f its f u n c t i o n a l ro le i n h e a d 
m o v e m e n t . T h e s t e r n o c l e i d o m a s t o i d t h e n 
takes o n a l m o s t t h e e n t i r e f u n c t i o n o f t h e 
t rapezius . 

T h e c o n n e c t i v e t issue o f t h e o u t e r layer o f 
t h e n e c k i s c o n t i n u o u s w i t h t h e c o n n e c t i v e 
t issue o f t h e jaw. T h e p a d over t h e a ng le o f 
t h e j a w ties i n t o t h e s t e r n o c l e i d o m a s t o i d 
(Fig. 18-6). I t c a n ac t as an i n h i b i t o r to t h e 
f r e e d o m o f m o v e m e n t i n t h e j aw a n d s o 

Figure 18-5 
Diaphragms of the body cavity. 
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indirec t ly a f fec t m o v e m e n t o f t h e h e a d as a 
w h o l e . I f y o u c l a m p y o u r j a w as a h a b i t , y o u 
will a lso b e c l a m p i n g y o u r h e a d . I f y o u c l a m p 
yo ur jaw h a r d e n o u g h , i t will be di f f icul t to 
shake y o u r h e a d " n o , " a n d also di f f icul t t o 
shake y o u r h e a d " y e s . " T h e fascia o n t h e 
unders ide o f t h e j aw i s c o n t i n u o u s w i t h t h a t 
o f t h e t o n g u e . T h e ins ide o f t h e m o u t h a n d 
t o n g u e are t h e r e b y i n c l u d e d i n res t r i c t ions 
o f t h e face a n d h e a d . 

T h e erec tor s p i n a e e x t e n d u p t o a t t a c h t o 
t h e b a s e o f t h e skull , m i n g l i n g w i t h t h e h e a v y 
pad t h a t i s f o u n d o n t h e b a c k b a s e o f t h e 
skull . O n t h e b a c k o f t h e n e c k , t h e fascia o f 
t h e s t e r n o c l e i d o m a s t o i d a n d t rapezius i s c o n ­
t i n u o u s w i t h t h e skul lcap o f c o n n e c t i v e t issue 
o n t h e h e a d . A t t h e deepes t level , a l o n g t h e 
spines o f t h e n e c k ver tebrae a n d u p o n t o t h e 
b u m p on t h e b a c k o f t h e skull , t h e r e i s a v e r y 
h e a v y rope of c o n n e c t i v e t issue f ibers . T h i s i s 
k n o w n as t h e l i g a m e n t u m n u c h a e (Fig. 18-7). 
I t fans o u t over t h e p r o j e c t i o n a t t h e b a c k o f 
t h e skull ( o c c i p u t ) , f o r m i n g a l m o s t a T s h a p e . 
I t acts l ike a s e p t u m in t h e b a c k of t h e n e c k , 
d iv id ing r ight a n d left h a l v e s o f t h e n e c k i n t o 
separate c o m p a r t m e n t s . Its a c t i o n as a s e p t u m 
serves t o c o n n e c t t h e superf ic ial a n d d e e p 
layers o f m u s c l e t o e a c h o t h e r i n t h e b a c k . 
Th is l i g a m e n t b e c o m e s espec ia l ly t h i c k e n e d , 
a l m o s t b o n y , i n p e o p l e w h o h a b i t u a l l y t h r u s t 
t h e h e a d forward . 

T h e s e p t u m of t h e l i g a m e n t u m n u c h a e i s a 
n o r m a l c o n n e c t i o n b e t w e e n o u t e r a n d d e e p e r 
layers of soft t issue. T h e r e are s imi lar septa 
e l sewhere i n t h e b o d y . T h e y p r o v i d e addi­
t i o n a l s t r e n g t h b e c a u s e a l i g a m e n t is d e n s e r 
a n d m o r e s table t h a n its fascial c o u n t e r p a r t . 
Septa a lso divide a n d c o m p a r t m e n t a l i z e f u n c ­
t i o n b y separa t ing m y o f a s c i a . 

Figure 18-6 
The connective tissue of the outer layer of the 
neck. 

Figure 18-7 
The ligamentum nuchae forms a surface covering 
for the muscles on both sides at the base of the 
skull. It then dives deep to form a septum between 
the right and left muscle masses. 
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Pelvis and Upper Legs 

T h e r e are several w a y s i n w h i c h t h e s h o u l d e r 
a n d pelvis dif fer f r o m o n e a n o t h e r . Ini t ial ly , 
i n t h e first m o n t h o f e m b r y o n i c d e v e l o p m e n t , 
b o t h a r m s a n d legs are e x t e n d e d direc t ly o u t 
to t h e sides. A useful i m a g e is t h a t of fa l l ing 
spread-eagled b a c k w a r d i n t o water . T h e a r m s 
are o u t t o t h e sides w i t h p a l m s forward . T h e 
legs are s t ra ight o u t t o t h e sides w i t h t h e 
ins ide a r c h o f t h e f o o t f a c i n g forward . (This 
p o s i t i o n o f t h e legs i s n o t p o s s i b l e t o a n adul t 
s t ructure . ) By t h e t i m e a b a b y i s b o r n , t h e 
a r m s are d o w n to t h e sides, r e t a i n i n g a w i d e 
r a n g e o f m o t i o n . T h e legs h a v e c o m e d o w n 
b e n e a t h a n d i n l i n e w i t h t h e t r u n k . T h e y are 
r o t a t e d s o t h a t t h e k n e e , w h i c h o r i g i n a l l y 
p o i n t e d h e a d w a r d , i s n o w f a c i n g forward . 
T h i s m e a n s t h a t t h e m y o f a s c i a l w e b o f t h e leg 
h a s r o t a t e d , c r e a t i n g soft t i ssue spirals in t h e 
legs ( a n d to a lesser degree in t h e a r m s ) . 

A f u n c t i o n a l d i f f e r e n c e b e t w e e n s h o u l d e r 
a n d pe lv ic girdle i s i n t h e use o f t h e l i m b s . 
T h e m a j o r a c t i v i t y o f t h e pelvis i s w e i g h t -
b e a r i n g , w h i l e i n t h e a r m s a n d s h o u l d e r s i t i s 
m o b i l i t y . Pelvic m o b i l i t y h a s b e e n m o d i f i e d 
b e c a u s e t h e n e e d for s u p p o r t h a s t a k e n 
p r e c e d e n c e . 

O n t h e o u t s i d e o f t h e pelvis t h e r e are 
t h r e e , p o s s i b l y f o u r m u s c l e s t h a t w e c lass i fy 
a s superf ic ia l . T h e y a t t a c h t o t h e o u t s i d e o f 
t h e h i p a n d c o n t i n u e t o t h e l o w e r leg. T h e s e 
are t h e g lu teus m a x i m u s , t h e t e n s o r fasc ia 
la ta , a n d t h e sartor ius . T h e rec tus f e m o r i s i s 
t h e f o u r t h c a n d i d a t e for t h i s c lass i f i ca t ion 
(Fig. 19-1) 

T h e g lu teus m a x i m u s h a s a v e r y w i d e 
a t t a c h m e n t centra l ly , f r o m t h e p o s t e r i o r 
m a r g i n o f t h e i l i u m a n d f r o m t h e sacro i l iac 
j u n c t i o n d o w n t o a n d i n c l u d i n g t h e t a i l b o n e . 
T h e m u s c l e a n g l e s d i a g o n a l l y across t h e pelvis 
d o w n t o w a r d t h e leg, e n d i n g i n t h e l o n g 
f ibrous t r a c k ca l led t h e i l io- t ib ia l t rac t . T h i s 

t rac t e n d s o n t h e lateral p r o t r u s i o n s o f t h e 
t ib ia a n d f ibula , b e l o w t h e k n e e . I n n o r m a l 
f u n c t i o n , t h e g luteus m a x i m u s acts b e t w e e n 
t h e b a c k part o f t h e h i p a n d t h e lower leg, 
b y p a s s i n g t h e f e m u r . Very o f t e n , however , as 
t h e g luteus m a x i m u s passes over t h e h i p , i t 
st icks t o t h e greater t r o c h a n t e r , c r e a t i n g a n 
a b e r r a n t drag o n t h e femur . 

T h e smal l t e n s o r fascia lata a t t a c h e s o n 
t h e a n t e r i o r super ior i l iac sp ine , w h i c h i s t h e 
u p p e r m o s t b o n y p r o t r u s i o n o n t h e f r o n t o f 
t h e pe lv ic curve . T h e m u s c l e angles d o w n a n d 
s ideways , b l e n d i n g i n t o t h e fibers o f t h e i l io-
t ibia l t rac t . Frequent ly , t h e t e n s o r feels l ike 
b o n e . T h i s t i n y m u s c l e b a l a n c e s t h e b a c k w a r d 
pul l o f t h e m a s s i v e g luteus m a x i m u s o n t h e 
i l io- t ib ia l t rac t . B y des ign , t h e a c t i o n o f t h e 
m u s c l e i s all a l o n g t h e t ract , d o w n to its 

Figure 19-1 
The suspension of the knee from the hip. 
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a t t a c h m e n t b e l o w t h e k n e e . I t i s f u n c t i o n a l l y 
s h o r t e n e d w h e n its u n d e r s i d e i s s tuck to t h e 
greater t r o c h a n t e r o f t h e femur . W h e n t h i s 
h a p p e n s , its e x t r e m e r igidi ty is a m e a s u r e of 
t h e stress o n t h e m u s c l e . 

T h e sartorius i s a t t a c h e d o n t h e t ip o f t h e 
anter ior super ior i l iac sp ine , i m m e d i a t e l y 
a d j a c e n t t o t h e a t t a c h m e n t o f t h e t e n s o r fas­
cia lata . I t d i a g o n a l l y crosses t h e t h i g h in an 
S shape , a t t a c h i n g t o t h e t ib ia b e l o w t h e k n e e , 
o n t h e ins ide o f t h e leg. 

J u s t d e e p t o t h e sartorius , t h e rec tus 
f e m o r i s a t t a c h e s o n t h e a n t e r i o r in fer ior i l iac 
spine . I t d e s c e n d s t h e f r o n t of t h e leg in a 
straight l ine , b l e n d i n g i n t o t h e u p p e r par t o f 
t h e patel lar t e n d o n a b o v e t h e k n e e . T h e t e n ­
d o n c o n t i n u e s across t h e f r o n t o f t h e k n e e t o 
t h e f ront o f t h e t ib ia . T h e pate l la ( k n e e c a p ) 
sits w i t h i n t h e t e n d o n l ike a b o n y c u s h i o n 

Figure 19-2 
The psoas connects the lumbar spine (deep) with 
the lesser trochanter of the femur (superficial). 

on t h e f r o n t of t h e k n e e , l ike a p e b b l e in a 
s t r e a m . T h e pate l la i tself i s n o t a s ta t ionary , 
w e i g h t - b e a r i n g b o n e . I t is a m o d i f i c a t i o n of 
t h e c o n n e c t i v e t issue w i t h i n t h e pa te l la r l iga­
m e n t ( a s e s a m o i d b o n e ) . 

O n t h e ins ide o f t h e legs, t h e a d d u c t o r s are 
t h e p r i m a r y c o m p o n e n t o f t h e V s h a p e o f t h e 
i n n e r t h i g h . T h e graci l is i s t h e o n l y a d d u c t o r 
t h a t crosses b o t h t h e k n e e j o i n t a n d t h e h i p 
j o i n t . It is t h u s c lassi f ied as a superf ic ia l leg 
m u s c l e . T h e o t h e r , d e e p e r a d d u c t o r s cross 
o n l y t h e h i p j o i n t ; t h e y d o n o t e x t e n d b e l o w 
t h e k n e e . T h e graci l is i s a b r o a d b a n d o f m u s ­
c le t h a t , w i t h its fasc ia , i s a t t a c h e d o n t h e 
p u b i c r a m u s . I t c o n t i n u e s t o t h e k n e e , c o m i n g 
t o lie u n d e r n e a t h t h e sartor ius a n d a t t a c h i n g 
t o t h e m e d i a l p r o j e c t i o n o f t h e t ib ia b e l o w 
t h e k n e e j o i n t . 

O n t h e b a c k o f t h e leg are t h e h a m s t r i n g s . 
T h r e e o f t h e s e m u s c l e s e x t e n d f r o m t h e sit­
t i n g b o n e ( i schia l t u b e r o s i t y ) , w h i c h i s a b o n y 
p r o j e c t i o n o f t h e h i p b o n e i n b a c k a n d b e l o w . 
T w o h a m s t r i n g s c o n t i n u e t o t h e ins ide ( m e ­
dial) side o f t h e k n e e ; t h e t h i r d a t t a c h e s la ter ­
al ly b e l o w t h e k n e e j o i n t . 

T h e c o m b i n e d a c t i o n o f t h e l o n g super­
ficial m u s c l e s a f fec ts b o t h t h e k n e e a n d t h e 
h i p j o i n t s . Like t h e shoulder , t h e k n e e i s a 
s u s p e n d e d s t ruc ture . O n its lateral s ide, pos i ­
t i o n a n d f u n c t i o n are d e t e r m i n e d b y t h e glu­
teus m a x i m u s , t h e t e n s o r fasc ia lata , a n d t h e 
lateral h a m s t r i n g (b iceps f e m o r i s ) . O n t h e 
m e d i a l s ide o f t h e k n e e , t h e r e i s t h e i n t e r a c ­
t i o n o f t h e sar tor ius , graci l is , a n d t h e t w o 
h a m s t r i n g s ( s e m i t e n d i n o s u s a n d 
s e m i m e m b r a n o s u s ) . 

M e d i a l l y a n d lateral ly, t h i s superf ic ia l sus­
p e n s i o n o f t h e k n e e r e s e m b l e s t w o i n v e r t e d 
t r ipods . Media l ly , t h e s u s p e n s i o n s are f r o m 
t h e a n t e r i o r super ior i l iac s p i n e , p u b i c r a m u s , 
a n d i sch ia l tuberos i ty . Lateral ly, t h e y are t h e 
i sch ia l tuberos i ty , t h e sacro i l iac j o i n t , a n d t h e 
lateral side o f t h e a n t e r i o r super ior i l iac s p i n e . 

I t i s o u r p r o f e s s i o n a l e x p e r i e n c e t h a t k n e e 
p r o b l e m s o r i g i n a t e i n t h e k n e e o n l y w h e n 
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Lateral pelvic tilt 

Figure 19-3 
The tilt of the pelvis changes/is changed by the 
tone of the psoas. 

Figure 19-4 
Psoas and iliacus fasciae come together at the 
groin, forming the iliopsoas tendon. The iliacus 
fascia is continuous with the deep pelvic fascia, 
e.g. the obturator internus. 

t h e r e h a s b e e n direct t r a u m a t o t h e k n e e . 
A k n e e t h a t t racks s t ra ight forward impl ies 
t h a t its a t t a c h e d m u s c l e s are in equa l t e n s i o n . 
U n e q u a l t e n s i o n i n t h e k n e e m u s c l e s origi­
n a t e s i n t h e h i p , w h i c h t h e n modi f ies t h e 
t r a c k i n g o f t h e k n e e . O v e r t i m e , us ing a k n e e 
in a d e v i a t e d p o s i t i o n will result in a " k n e e 
i n j u r y " w h i c h h a s o r i g i n a t e d i n t h e pelvis . 
T h i s ana lys i s o f k n e e in jur ies i s b o r n e o u t by 
m a n y b o d y w o r k e r s , w h o report bes t results 
a m e l i o r a t i n g t h e k n e e p r o b l e m s o f dancers 
o r r u n n e r s w h e n w o r k i n g w i t h t h e h i p . 

A b ig surprise in o u r c lass i f i ca t ion of m u s ­
cles as superf ic ia l or d e e p c o m e s w h e n we 
c o n s i d e r t h e psoas (Fig. 19-2). T h i s was Ida 
Rolf 's favor i te m u s c l e ; o n e m i g h t t e r m i t t h e 
Rolfer 's m u s c l e . I t lies on t h e ins ide o f t h e 
b o d y a n d a t t a c h e s in fer ior ly d e e p w i t h i n t h e 
leg. It is n e v e r t h e l e s s a m u s c l e t h a t crosses 
m o r e t h a n t w o j o i n t s , a n d w e t h e r e f o r e def ine 
i t a s an e x t r i n s i c , superf ic ial s t ructure . On t h e 
ins ide o f t h e pe lv ic b o w l , t h e psoas i s in fact 
t h e m o s t superf ic ia l t i ssue. I t crosses t h e 
w h o l e o f t h e pelvis w i t h o u t a t t a c h i n g t o it . 

T h e u p p e r a t t a c h m e n t o f t h e psoas i s o n 
t h e lower t h o r a c i c a n d u p p e r l u m b a r verte­
b r a e . I t crosses t h e pe lv ic b o w l a t an ang le , 
f o r m i n g a l m o s t an S s h a p e . I t f lows diago­
n a l l y over t h e p u b i c b o n e just media l t o t h e 
a n t e r i o r super ior i l iac s p i n e . Its lower a t t a c h ­
m e n t i s o n t h e ins ide o f t h e t h i g h , o n a n 
i n n e r p r o j e c t i o n o f t h e f e m u r cal led t h e lesser 
t r o c h a n t e r . I t c a n b e p a l p a t e d b y p l a c i n g your 
f i n g e r o n t h e a n t e r i o r super ior i l iac sp ine a n d 
t h e n m o v i n g just media l ly . T h e a c t i o n o f t h e 
psoas c a n be p a l p a t e d i f y o u kick y o u r leg 
w h i l e s i t t ing . T h e psoas is a m a j o r fac tor in 
t h e c u r v e o f t h e lower b a c k ( lumbar ) reg ion . 
I t t h e r e b y i n d i r e c t l y d e t e r m i n e s t h e vert ical 
t i l t of t h e pelvis . W h e n a pelvis is t i l ted side­
ways , t h e psoas will b e t ight e r o n o n e side 
a n d m o r e f lacc id on t h e o t h e r (Fig. 19-3). 

T h e d e e p e r layer o f m u s c l e s i n t h e h i p 
a f fec ts o n l y t h e h i p j o i n t . T h e s e m u s c l e s 
b a l a n c e a n d stabi l ize t h e leg a s o n e m o v e s 
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t h r o u g h t h e m s e q u e n t i a l l y i n w a l k i n g . I n 
a genera l way, t h e s e d e e p e r m u s c l e s f o r m 
a l m o s t a c irc le of m u s c l e a n d fascia a r o u n d 
t h e upper part o f t h e femur . T h e i r r a n g e o f 
m o v e m e n t i s smal l b u t t h e i r s h o r t n e s s gives 
t h e m a great m e c h a n i c a l a d v a n t a g e . T h e 
e x t e n t o f the i r e f fect i s great b e c a u s e o f t h e i r 
fascial c o n n e c t i o n s u p i n t o t h e t r u n k a n d 
d o w n i n t o t h e leg. Trouble c o m e s w h e n t h e 
superficial a n d d e e p m u s c l e layers are g lued 
toge ther . 

T h e i l iacus m u s c l e lies d e e p t o t h e psoas 
ins ide t h e pelvis (Fig. 19-4). I t l ines t h e i n n e r 
pelvic b o w l . I t a t t a c h e s a l o n g t h e e n t i r e i n n e r 
curve o f t h e i l i u m , jus t b e l o w t h e crest . I n 
s o m e p e o p l e , t h e a t t a c h m e n t e x t e n d s m e d i ­
ally t o t h e i n n e r side o f t h e s a c r u m a n d i s 
t h u s o f t e n a fac tor w h e n t h e r e are sacro i l iac 
p r o b l e m s . T h e m u s c l e c o n t i n u e s d o w n across 
t h e p u b i c b o n e in a f u n n e l s h a p e , c r o s s i n g 
t h e h i p b o n e n e x t t o t h e psoas . T h e i l iacus 
fo l lows t h e p a t h o f t h e psoas t o t h e lesser t ro ­
c h a n t e r a n d o f t e n j o i n s w i t h i t to f o r m a c o m ­
m o n t e n d o n . T h e i l iacus l ines t h e e n t i r e i n n e r 
surface of t h e pelvic b o w l . A h a b i t u a l c o n t r a c ­
t i o n in th is m u s c l e creates a fee l ing of s p a s m 
o n t h e ins ide o f t h e pelvis . B o t h i l iacus a n d 
psoas are i n v o l v e d i n t h e p l a c e m e n t o f t h e 
pelvis a n d l u m b a r s p i n e . 

T h e t e r m " l o w e r b a c k " i n c l u d e s t h e l u m b a r 
spine , t h e s a c r u m , a n d t h e t w o i l ia . T h e il ia­
cus i s a m a j o r i n n e r d e t e r m i n a n t of t h e p l a c e ­
m e n t o f t h e i l i u m ; t h e psoas i s a m a j o r i n n e r 
d e t e r m i n a n t o f t h e p l a c e m e n t o f t h e l u m b a r 
sp ine . W h e n t h e psoas i s g lued d o w n o n t o 
t h e i l iacus, i n d e p e n d e n t m o v e m e n t o f t h e s e 
b o n e s , as well as of t h e m u s c l e s , i s lost . T h e r e 
i s n o t a free f low of m o v e m e n t t h r o u g h t h e 
lower b a c k ver tebrae , t h e pe lv ic b o w l , o r t h e 
femur. T h e de l i ca te r o c k i n g m o v e m e n t w i t h i n 
t h e pelvis t h a t is essent ia l for a f luid str ide is 
lacking . 

O n t h e ins ide o f t h e t h i g h , t h r e e a d d u c t o r 
musc les a t t a c h t o t h e p u b i c r a m u s a n d t h e 
f ront of t h e p u b i c b o n e (Fig. 19-5). T h e y 

c o n t i n u e d o w n t o t h e u p p e r par t o f t h e ins ide 
o f t h e f e m u r . O f t h e s e , t h e a d d u c t o r l o n g u s i s 
m o s t c o m m o n l y o v e r u s e d . I t c a n be felt as a 
h e a v y c o r d jus t t o t h e s ide o f t h e g e n i t a l s . Its 
t i g h t n e s s i s u n r e l e n t i n g ; i t a l m o s t n e v e r 
re laxes . 

T h e a d d u c t o r l o n g u s a t t a c h e s t o t h e in ­
side u p p e r t h i r d o f t h e f e m u r , jus t b e l o w t h e 
a t t a c h m e n t s o f t h e i l iacus a n d t h e p s o a s . T h e 
p e c t i n e u s , a n o t h e r a d d u c t o r , lies b e t w e e n t h e 
a d d u c t o r l o n g u s a n d t h e psoas . I t c a n b e fel t 
on p a l p a t i o n o f t h e g r o i n r e g i o n , in a depres ­
s i o n b e t w e e n t h e t w o l o n g e r m u s c l e s . I t i s a 
s h o r t , flat, o f t e n fair ly f lacc id m u s c l e d e s i g n e d 
t o d r a w t h e leg m o r e t o w a r d t h e c e n t e r . 

T h e largest o f t h e a d d u c t o r s i s t h e a d d u c ­
t o r m a g n u s . I t arises as a large m a s s f r o m t h e 
w h o l e l e n g t h o f t h e p u b i c r a m u s . I t fills t h e 
space d e e p t o t h e graci l is a n d e n d s b y w r a p ­
p i n g a r o u n d t h e b a c k o f t h e f e m u r , b e h i n d 
a n d d e e p to t h e h a m s t r i n g s (Fig. 19-6). T h e 
a d d u c t o r m a g n u s i s t h e basis for t h e c h a r a c ­
ter is t ic s h a p e t h a t i s o f t e n s e e n o n t h e i n n e r 

Figure 19-5 
The fascia of the adductor group (longus, gracilis, 
magnus) is continuous up into the pelvic bowl and 
influences the urogenital and pelvic diaphragms. 
Tension is transmitted from inner thigh to pelvis 
and/or vice versa. 
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Figure 19-6 
A midthigh cross section illustrating the major 
compartments: flexor, extensor (hamstrings), 
adductor, and abductor (ilio-tibial tract) . The rela­
tionships change higher and lower in the thigh. 

Figure 19-7 
The gluteus medius is influenced by the gluteus 
maximus, which overlaps it. The fascia of the glu­
teus medius is continuous with that of the abdomi­
nal obliques at the iliac crest. This is the structural 
basis for the more tenacious "love handles." 

side of t h e t h i g h . Like t h e p e c t i n e u s , i t i s usu­
al ly u n d e r d e v e l o p e d a n d u n d e r u s e d . W h e n 
t h e k n e e i s r o t a t e d o u t o f t rue , t h e gracil is 
takes over t h e f u n c t i o n o f t h e a d d u c t o r m a g ­
n u s . T h e d e e p e r m u s c l e t h e n c a n n o t a c h i e v e 
its t rue t o n e a n d f u n c t i o n . I n a d d i t i o n , w h e n 
t h e h a m s t r i n g s are s tuck t o t h e a d d u c t o r m a g ­
n u s , t h e usual result will be spasms or c r a m p s 
i n t h e h a m s t r i n g s t h a t n o a m o u n t o f s t re tch­
i n g c a n re l ieve . 

At t h e i n t e r m e d i a t e level , t h e r e is a fan-
s h a p e d m u s c l e ca l led t h e g luteus m e d i u s o n 
t h e side of t h e pelvis (Fig. 19-7). Its upper 
a t t a c h m e n t i s o n t h e crest o f t h e i l i u m . I t 
f u n n e l s d o w n w a r d a n d a t t a c h e s o n t h e t o p 
of t h e greater t r o c h a n t e r o f t h e femur . I t i s 
par t ia l ly c o v e r e d b y t h e u p p e r m a r g i n o f t h e 
g luteus m a x i m u s . W h e n t h e u p p e r b o r d e r o f 
t h e g lu teus m a x i m u s i s s tuck t o t h e g luteus 
m e d i u s , t h e h e a d o f t h e f e m u r i s p u s h e d i n t o 
t h e h i p socket , i m p e d i n g t h e free swing o f 
t h e leg. A h a l l m a r k of t h i s k i n d of h o l d i n g or 
s h o r t e n i n g i s t h e t h i c k e n e d t issue o n t h e side 
o f t h e h ips , o n t h e crest o f t h e i l i u m . 

U n d e r l y i n g t h e g luteus m a x i m u s a n d 
m e d i u s t h e r e is a g r o u p of seven m u s c l e s , s ix 
o f w h i c h are classif ied as lateral rota tors o f t h e 
leg (Fig. 19-8). T h e t e r m " la tera l r o t a t i o n " is 
an a n a t o m i s t ' s t e r m , ye t a m o v e o f pure ly 
lateral r o t a t i o n i s a l m o s t n e v e r m a d e . T h e s e 
m u s c l e s serve m o r e f u n c t i o n s t h a n pure ly 
lateral r o t a t i o n o f t h e leg. All seven m u s c l e s 
a t t a c h l ike a f a n to t h e b a c k part o f t h e greater 
t r o c h a n t e r o f t h e femur . W e will discuss o n l y 
s o m e o f t h e m i n deta i l . 

T h e lowes t o f t h e lateral rota tors i s t h e 
q u a d r a t u s f e m o r i s . I t a t t a c h e s o n t h e lower 
m a r g i n o f t h e greater t r o c h a n t e r a n d c o n t i n ­
ues to t h e pe lv ic i sch ia l tuberos i t i es . I t f o r m s 
a part o f t h e fo ld or crease of t h e b u t t o c k s , 
u n d e r l y i n g t h e pos ter ior p o r t i o n o f t h e groin 
b a n d . W h e n t h e q u a d r a t u s f e m o r i s a n d its 
fascial c o v e r i n g are t ight , th i s is vis ible as a 
m a r k e d d i m p l i n g b e l o w t h e pelvis , w h i c h 
a c c o m p a n i e s a " f la t a s s . " 
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A n o t h e r lateral rotator , t h e o b t u r a t o r in ter -
nus , lies h e a d w a r d o f t h e q u a d r a t u s f e m o r i s 
(Fig. 19-9). Its e x t e r n a l part is a t e n d o n t h a t 
a t t a c h e s o n t h e greater t r o c h a n t e r a n d crosses 
t h e b a c k part o f t h e pe lv ic b o n e , m i d w a y 
b e t w e e n t h e i sch ia l t u b e r o s i t y a n d t h e tai l ­
b o n e . T h e m u s c l e i tsel f fills t h e lower ins ide 
b o w l o f t h e pelvis , a t t a c h i n g a r o u n d t h e cir­
cular o p e n i n g ca l led t h e o b t u r a t o r f o r a m e n . 
T h e m u s c l e b o d y i s o n t h e ins ide o f t h e 
pelvis ; its t e n d o n a t t a c h e s o n t h e o u t s i d e 
o f t h e h i p . T h r o u g h its c o n n e c t i o n w i t h t h e 
i n n e r t issue o f t h e pelvis , t h e o b t u r a t o r in ter -
n u s i s very l ikely t o b e c o n n e c t e d w i t h m e n ­
strual o r p r e m e n s t r u a l t e n s i o n a n d c r a m p s 
in w o m e n . A v e r y t i g h t o b t u r a t o r i n t e r n u s in 
m e n t e n d s t o s h o w a s a n e x t r e m e n a r r o w n e s s 
o f t h e pelvis a t t h e b o t t o m , w i t h a c o r r e s p o n ­
d ing w i n g i n g - o u t o f t h e u p p e r m a r g i n o f t h e 
pelvis . 

T h e p i r i formis , a lso a lateral ro ta tor , 
a t t a c h e s t o t h e b a c k part o f t h e greater 
t r o c h a n t e r , s l ight ly a b o v e t h e o b t u r a t o r in ­
te rnus . I t angles h e a d w a r d t o a t t a c h t o t h e 
unders ide o f t h e s a c r u m . T h e p i r i f o r m i s 
crosses i n t o t h e pelvis t h r o u g h t h e greater 
sciat ic f o r a m e n , a l o n g w i t h t h e large sc iat ic 
n e r v e . W h e n t h i s m u s c l e i s c r a m p e d o r c h r o n ­
ical ly t e n s e d , i t f r e q u e n t l y gives rise to t h e 
pa in t h a t i s ca l led sc iat ica . 

T h e gluteus m i n i m u s is n o t i n c l u d e d as a 
lateral ro ta tor in c lass ical a n a t o m y . To us , t h i s 
f a n - s h a p e d m u s c l e c o m p l e t e s t h e larger f a n o f 
t h e lateral r o t a t o r g r o u p . I t lies d e e p to t h e 
gluteus m e d i u s a n d a t t a c h e s o n t h e outs ide 
o f t h e i l i u m t o t h e u p p e r part o f t h e greater 
t r o c h a n t e r . 

T i g h t n e s s in t h e lateral ro ta tors as a g r o u p 
provides t h e d i m p l e i n t h e b a c k o f t h e b u t ­
tocks t h a t looks s o c u t e t o s o m e p e o p l e . Ac­
tually, b o d i e s w i t h t h a t d i m p l e t e n d t o w a l k 
w i t h a waddle , w i t h feet a n d legs sp layed side­
ways. A n a t t e m p t t o c o r r e c t t h e s i t u a t i o n b y 
forc ing t h e feet to p o i n t s t ra ight forward i s 
n o t successful b e c a u s e t h e p r o b l e m arises i n 

Figure 19-8 
The rotators of the hip include the piriformis, 
quadratus femoris, internal and external obtura­
tors, and the superior and inferior gemelli. For 
clarity we have omitted the lines of force of the 
minute gemelli; the obturator externus is not visi­
ble from this angle. We are including the lines of 
force of the gluteus minimus to complete the pic­
ture of this fascial layer. 

Figure 19-9 
Note the relation of the fascia of the obturator 
internus to the deep pelvic fascia. 
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t h e t i g h t n e s s o f t i ssue i n t h e h i p . W h e n t h e 
h i p i s t i g h t l y b o u n d , f o r c i n g t h e feet t o t rack 
s t ra ight f o r w a r d puts a t o r q u e i n t o t h e leg 
t h a t peaks a t t h e k n e e . 

I n d i scuss ing m o v e m e n t o f t h e a r m a t t h e 
s h o u l d e r ( S e c t i o n 1 7 ) , w e d e s c r i b e d t h e n e c ­
essary s e q u e n c i n g o f m u s c l e s as t h e a r m i s 
ra ised. All m u s c l e s s h o u l d n o t f u n c t i o n s i m u l ­
t a n e o u s l y . E a c h m u s t b e ca l l ed i n t o a c t i o n a s 
t h e a r m r e a c h e s t h e a n g l e w h e r e t h a t m u s c l e 
(or part o f t h e m u s c l e ) h a s its e f fec t . T h i s 
a l lows for prec i se c o n t r o l c o m b i n e d w i t h 
f l ex ib i l i ty i n t h e s h o u l d e r j o i n t . 

I n t h e h i p , t h e usual c o n c e p t i s t h a t t h e leg 
m u s t b e t i g h t l y h e l d s o t h a t m o v e m e n t wil l 

b e s tab le . I n actual i ty , s e q u e n c i n g o f m u s c l e 
use is n e c e s s a r y for s tabi l i ty in t h e leg as well 
as t h e shoulder . As o n e m u s c l e or g r o u p of 
m u s c l e s i s ca l led i n t o a c t i o n t o i n d u c e m o v e ­
m e n t o f t h e leg, t h e o p p o s i n g m u s c l e o r m u s ­
c le g r o u p s h o u l d re lax a n d l e n g t h e n . Musc les 
are h e l d i n readiness ( t o n u s ) a n d c a n t h e n 
c o n t r a c t o r l e n g t h e n a s n e e d e d . 

I t i s di f f icult for m o s t of us to a l low t h e leg 
t o m o v e i n d e p e n d e n t l y i n its pelvic socket . 
Ideally, we s h o u l d be able to swing t h e leg in 
t h e h i p j o i n t w h i l e t h e pelvis rocks . You c a n 
tes t t h i s by s t a n d i n g s ideways on a stair w i t h 
o n e leg a n d a l l o w i n g t h e o t h e r leg t o swing 
over t h e lower stair. Usual ly t h e leg c a n m o v e 
o n l y as a u n i t w i t h t h e w h o l e side o f t h e h i p . 
I n w a l k i n g , th i s fascial t i g h t n e s s i n t h e h i p 
results in a gait t h a t is i n i t i a t e d in t h e lower 
b a c k , b y p a s s i n g t h e h i p j o i n t — a s t rut t ing gait . 

T h e s h a p e o n t h e ins ide o f t h e pelvic b o w l 
(pelvis a n d s a c r u m ) is l ike t w o bowls , a larger 
b o w l o n t o p o f a smal le r o n e . T h e upper , 
greater b o w l , w h i c h i s t h e i n n e r surface o f 
t h e i l i u m , i s l i n e d b y t h e i l iacus m u s c l e a n d 
its fascia . T h e lower, smal ler b o w l i s l ined on 
its sides by t h e o b t u r a t o r i n t e r n u s a n d its fas­
c ia . S i n c e t h e t w o b o w l s are c o n t i n u o u s , i t 
i s easy to visual ize t h e fascial c o n t i n u i t y 
b e t w e e n t h e o b t u r a t o r i n t e r n u s a n d t h e 
i l iacus (Fig. 19-10). 

A b o u t h a l f w a y d o w n t h e lower b o w l , a 
s l ing- l ike a r r a n g e m e n t o f m u s c l e a n d fascia 
divides i t i n t o u p p e r a n d lower parts . T h i s 
i s t h e pe lv ic f loor, a lso ca l led t h e pe lv ic dia­
p h r a g m . A b o v e t h i s d i a p h r a g m lies t h e b lad­
der, r e c t u m , a n d i n w o m e n t h e uterus a n d 

Figure 19-10 
Fascial continuity: adductors -> obturator internus 
-> iliacus -> internal abdominal obliques -> 
diaphragm. 
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ovaries . T h e m a r g i n s o f t h e pe lv ic d i a p h r a g m 
are c o n t i n u o u s w i t h t h e o b t u r a t o r i n t e r n u s 
fascia . (Fig. 19-11). 

T h e pelvic d i a p h r a g m i s c o m p o s e d o f four 
m u s c l e s . T h e p u b o c o c c y g e u s i s t h e largest o f 
t h e s e . I t c o n n e c t s t h e b a c k o f t h e p u b i c b o n e , 
b e h i n d t h e p u b i c s y m p h y s i s , t o t h e ins ide o f 
t h e s e c o n d o r th i rd s e g m e n t o f t h e c o c c y x . 
F a n n i n g o u t f r o m t h i s m u s c l e are t h e i l io-
c o c c y g e u s , t h e i s c h i o c o c c y g e u s , a n d t h e c o c -
cygeus . Col lec t ive ly , t h e s e are o f t e n referred 
t o a n a t o m i c a l l y a s t h e l evator a n i . W e refer 
t o t h e m i n t h i s t e x t a s t h e pe lv ic d i a p h r a g m . 

B l e n d e d i n t o t h e m u s c l e s o f t h e pe lv ic 
d i a p h r a g m are t h e s p h i n c t e r m u s c l e s o f t h e 
anus , bladder , a n d i n w o m e n t h e v a g i n a . 
T h e r e is a m u t u a l b a l a n c e b e t w e e n t h e s e 
s p h i n c t e r m u s c l e s a n d t h e s l ing m u s c l e s o f 
t h e pe lv ic f loor m e n t i o n e d a b o v e . T h e t o n e o f 
o n e i s rec iproca l ly d e t e r m i n e d b y t h e t o n e o f 
t h e other . W h e n t h e l u m b a r s p i n e i s a n g l e d 
t o o sharply forward o r b a c k w a r d , t h e t i l t o f 
t h e pelvis will f o l l o w suit . T h e sof t t issue o f 
t h e pe lv ic d i a p h r a g m will s h o w t h e stress. 
T h e t o n e o f th i s d i a p h r a g m is a m a j o r f a c t o r 
i n h e a l t h y reproduct ive a n d e l i m i n a t i o n 
sys tems . 

B e l o w t h e pe lv ic d i a p h r a g m , f i l l ing t h e 
space h o r i z o n t a l l y b e t w e e n t h e V - s h a p e d 
b o n e s o f t h e p u b i c r a m i , i s t h e u r o g e n i t a l 
d i a p h r a g m , a lso k n o w n a s t h e p e r i n e u m . 
In m a l e s i t c o n t a i n s t h e p e r i n e a l m u s c l e s , 
i n c l u d i n g t h e m u s c l e s a t t h e b a s e o f t h e p e n i s . 
Th is area i s o f t e n c o m p r e s s e d b y c l e n c h i n g 
t h e m u s c l e s o f t h e b u t t o c k s , w h i c h h a s a n 
ef fect o n t h e f u n c t i o n o f t h e p e n i s . I n 

f e m a l e s , t h e p e r i n e u m i s b i s e c t e d b y t h e 
o p e n i n g t o t h e v a g i n a . T h e lab ia m a j o r a are 
f r e q u e n t l y a l m o s t g l u e d t o t h e b o n e s o f t h e 
r a m i . T h i s m e a n s t h a t t h e o p e n i n g t o t h e 
v a g i n a i s re la t ive ly rigid a n d lacks t h e 
res i l i ence a n d f lex ib i l i ty t h a t i s i m p o r t a n t for 
s e x a n d c h i l d b i r t h . 

T h e area b e t w e e n t h e i s ch ia l tuberos i t i e s 
a n d t h e t a i l b o n e i s re ferred t o a s t h e i s c h i o ­
rec ta l fossa . T h e u r o g e n i t a l d i a p h r a g m d o e s 
n o t e x t e n d t h i s far b a c k . T h e o n l y m u s c l e 
c o n t a i n e d i n t h i s area i s t h e e x t e r n a l s p h i n c ­
ter o f t h e a n u s . T h e r e m a i n d e r o f t h e area i s 
f i l led w i t h a fat p a d . 

Figure 19-11 
The margins of the pelvic diaphragm are conti-
nous with the obturator internus fascia. 
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The System of Horizontal and Vertical Myofascial Structures 

W h a t w e h a v e t r ied t o d o i n o u r c o n s i d e r a ­
t i o n o f t h e m u s c l e s o f t h e b o d y i s t o s h o w 
h o w m u s c l e s a n d c o n n e c t i v e t issue i n t e r a c t , 
f o c u s i n g i n t h e greates t deta i l o n t h e t r u n k 
a n d pelvis . W e use m u s c l e a n a t o m y t o o r i e n t 
ourse lves i n t h e c o n n e c t i v e t issue b e d . T h e 
c o n n e c t i v e t issue i s r e s p o n s i b l e for t h e c o n t i ­
n u i t y o f m o v e m e n t t h r o u g h t h e b o d y . 

T h e c o n n e c t i v e t issue i s r e s p o n s i b l e for 
e s t a b l i s h i n g t h e spaces o f t h e b o d y b y m e a n s 
o f w h a t we h a v e ca l l ed t h e d i a p h r a g m s (Fig. 
20-1). T h e s e are h o r i z o n t a l m y o f a s c i a l s truc­
tures t h a t c ross t h r o u g h t h e b o d y . T h e lower­
m o s t t w o o f t h e s e d i a p h r a g m s are i n t h e 
pelvis . T h e u r o g e n i t a l d i a p h r a g m i s b e l o w , 
w i t h t h e pe lv ic d i a p h r a g m s l ight ly a b o v e it . 
T h e r e i s t h e respi ra tory d i a p h r a g m i n t h e 
t r u n k s e p a r a t i n g t h e a b d o m i n a l c a v i t y f r o m 
t h e c h e s t cavi ty . W e h a v e a lso m e n t i o n e d 
t h e s c a l e n e m u s c l e s a t t h e b a s e o f t h e n e c k 
as a c t i n g l ike a d i a p h r a g m a f f e c t i n g t h e t o p 
o f t h e l u n g s . 

I n a d d i t i o n t o t h i s s y s t e m o f h o r i z o n t a l 
m y o f a s c i a l s t ruc tures , we h a v e d e s c r i b e d a 
ver t i ca l (core) s y s t e m t h r o u g h t h e b o d y i n 
ear l ier s e c t i o n s (Fig. 20-2). T h i s ver t i ca l c o n ­
t i n u u m i n c l u d e s t h e i n t e r o s s e o u s m e m b r a n e 
o f t h e legs, t h e d e e p fascia o f t h e t h i g h , t h e 
i n t e r n a l fascial l i n i n g o f t h e b o w l o f t h e 
pelvis , a n d t h e m e d i a s t i n u m . I t c o n t i n u e s b y 
w a y o f t h e fascia a r o u n d t h e cerv ica l v iscera 
( e s o p h a g u s a n d t r a c h e a ) t o t h e b a c k o f t h e 
m o u t h a n d p h a r y n x , a n d e n d s a s t h e fascial 
s e p t u m t h a t lies b e t w e e n t h e t w o h a l v e s o f 
t h e b r a i n . 

Acute t e n s i o n s are c o m m u n i c a t e d t h r o u g h 
t h e b o d y b y w a y o f t h e s e h o r i z o n t a l a n d ver­
t ica l c o n n e c t i v e t issue p a t h w a y s . T h i s results 
in a g e n e r a l i z e d t e n s i o n t h r o u g h t h e i n n e r 
a s p e c t o f t h e b o d y t h a t i s c h a r a c t e r i s t i c a l l y 

Figure 20-1 
The connective tissue establishes the spaces of the 
body. 

Figure 20-2 
The plumb line. 
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Figure 20-3 
It is obvious from this diagram that changes in any 
part of the abdomen and pelvis will affect all of 
the abdomen and pelvis. 

Figure 20-4 
Fascial connection between pubic bone and 
humerus. 

e x p r e s s e d as a k i n d of overa l l i rr i tabi l i ty . It is a 
f e e l i n g o f " d o n ' t t o u c h m e " o r " I c a n ' t c o p e " 
r a t h e r t h a n a n a c u t e l y d e b i l i t a t i n g p a i n . 

W h e n w e refer t o spaces w i t h i n t h e b o d y , 
i t s h o u l d b e r e m e m b e r e d t h a t t h e s e spaces are 
n o t e m p t y . T h e y are f i l l e d w i t h o r g a n s , c o n ­
n e c t i v e t issue, m u s c l e s , e t c . T h e ver t i ca l a n d 
h o r i z o n t a l m y o f a s c i a l p a t h w a y s w e h a v e 
descr ibed a b o v e ex i s t as a n o r m a l par t of 
t h e s t ruc ture o f t h e b o d y . W h e n t h i s i s o u t 
o f b a l a n c e , c o n n e c t i v e t issue f i l l i n g t h e in ter ­
v e n i n g spaces r e s p o n d s b y e s t a b l i s h i n g stress 
l ines . T h e s e are s e c o n d a r y f u n c t i o n a l s t ruc­
tures . T h e y are e s t a b l i s h e d i n r e s p o n s e t o 
n e e d a n d m a y b e r e s o r b e d a s f u n c t i o n i s 
m o d i f i e d . 

For e x a m p l e , t h e r e are c o n n e c t i o n s f r o m 
t h e respi ra tory d i a p h r a g m d o w n i n t o t h e 
pe lv is . W h e r e t h e a b d o m i n a l d i a p h r a g m lies 
a d j a c e n t t o t h e v e r t e b r a l c o l u m n , i t s e n d s 
e x t e n s i o n s (crurae) d o w n as far as t h e u p p e r 
par t of t h e s a c r u m (Fig. 20-3). J u s t la teral to 
e a c h side o f t h e v e r t e b r a l c o l u m n , t h e p s o a s 
p e n e t r a t e s t h e s e c rurae a n d e x t e n d s u p t o 
a t t a c h t o t h e l o w e r v e r t e b r a e i n t h e c h e s t 
cavi ty . In t h i s way, t h e fascia o f t h e psoas i s 
c o n t i n u o u s w i t h t h e fasc ia o f t h e l o w e r b o r ­
der o f t h e d i a p h r a g m . T h e fasc ia o f t h e p s o a s 
v ia t h e i l iacus i s a lso c o n t i n u o u s w i t h t h a t o f 
t h e o b t u r a t o r i n t e r n u s , w h i c h t h e n b l e n d s 
i n t o t h e d i a p h r a g m s i n t h e pe lv is . I n t h e 
b a c k , t h e c o n n e c t i v e t issue o f t h e p s o a s 
i s c o n t i n u o u s w i t h t h a t o f t h e q u a d r a t u s 
l u m b o r u m a n d t h e e r e c t o r s p i n a e . 

O n t h e sides, t h e respi ra tory d i a p h r a g m 
b l e n d s i n t o t h e t ransverse a n d o b l i q u e 
a b d o m i n a l m u s c l e s . I n t h e f r o n t , t h e 
d i a p h r a g m i s c o n t i n u o u s w i t h t h e fasc ia 
o n t h e u n d e r s i d e o f t h e rec tus a b d o m i n i s . 
T h e rec tus a b d o m i n i s p r o v i d e s a c o n n e c t i o n 
b e t w e e n t h e f r o n t o f t h e respi ra tory dia­
p h r a g m a n d t h e p u b i c b o n e . T h e a b d o m i n a l 
o b l i q u e s are a c o n t i n u a t i o n of t h e resp i ra tory 
d i a p h r a g m d o w n t o t h e cres t o f t h e i l i u m , 
c o n t i n u i n g i n t o t h e p e l v i c d i a p h r a g m s b y 
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Figure 20-5 
Fascial connection from front of abdomen 
to upper back. 

w a y o f t h e fascia o f t h e i l iacus a n d o b t u r a t o r 
i n t e r n u s . 

Fascial p a t h w a y s o n t h e b o d y surface 
a lso c o n t r i b u t e t o t h e b a l a n c e a m o n g t h e 
d i a p h r a g m s . T h e s e c o n n e c t i o n s t e n d t o b e 
i n b r o a d e r a n d l o n g e r shee ts , c o v e r i n g m o r e 
o f t h e b o d y . O n e c o n n e c t i o n u p across t h e 
a b d o m e n i s b y w a y o f t h e superf ic ial a b d o m ­
inals , e x t e n d i n g across t h e pec tora l i s m a j o r t o 
t h e a r m (Fig. 20-4). Fascial shee ts on t h e sur­
face o f t h e o b l i q u e s t ie u p w a r d i n t o t h o s e o n 
t h e serratus a n t e r i o r u n d e r t h e scapula (Fig. 
20-5). In t h e b a c k , t h e fascia over t h e gluteus 
m a x i m u s f lows u p w a r d o b l i q u e l y i n t o t h a t o f 
t h e la t i s s imus dorsi c o n n e c t i n g o n u p i n t o t h e 
a r m . T h e o f t e n l e a t h e r y c o v e r i n g o f t h e erec­
t o r s p i n a e c a n i m m o b i l i z e t h e ver t ica l p lay o f 
a n y o r al l o f t h e d i a p h r a g m s . 
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Reciprocity of Movement 

Spina l curves are rec iproca l . T h e c u r v e o f t h e 
l u m b a r sp ine i s ref lected in t h e c u r v e o f t h e 
cervica l sp ine . I f t h e l u m b a r s p i n e i s c u r v e d 
t o o far forward, t h e cervica l s p i n e will a lso be 
curved t o o far forward . I f t h e l u m b a r s p i n e i s 
t o o flat or s tra ight , t h e cervica l s p i n e will be 
t o o flat or s t ra ight . 

I t i s t e m p t i n g t o c lassi fy t h e b a l a n c e o f t h e 
sp ine b y t h e w a y a p e r s o n h o l d s h i m s e l f w h e n 
he is s t a n d i n g still . In actual i ty , t h e s p i n e is 
l ike a spring, e x p a n d i n g a n d c o n t r a c t i n g as 
t h e p e r s o n m o v e s a n d b r e a t h e s . T h e t rue diag­
nos is o f t h e s p i n e i s n o t in its curva ture b u t in 
its q u a l i t y o f m o v e m e n t . No part o f a m o v i n g 
spine s h o u l d be q u i e t or stil l . I f o n e s e g m e n t 
o f t h e vertebral c o l u m n i s b e i n g h e l d still , 
f r e e d o m o f m o v e m e n t t h r o u g h o u t t h e s p i n e 
will be i n h i b i t e d . 

W h e n w e ta lk a b o u t m o v e m e n t , w e usua l ly 
t h i n k o f large gestures l ike w a l k i n g , d o i n g 
work, p i c k i n g u p t h e baby, w a s h i n g t h e 
dishes , dr iv ing t h e car. Yet m o v e m e n t c a n 
be as subt le as s low b r e a t h i n g d u r i n g s leep. 
A b o d y n e v e r s tops m o v i n g . E v e n t h e smal les t 
m o v e m e n t creates a r ipple t h r o u g h o u t t h e 
ent i re o r g a n i s m . T h e t issue t h r o u g h w h i c h 
th is r ipple i s t r a n s m i t t e d is t h e c o n n e c t i v e 
t issue. W h e n c o n n e c t i v e t issue i s in t o n e , i t 
i s m u c h like t h e c a t g u t on a p r o p e r l y s t r u n g 
ce l lo . I t t r a n s m i t s v i b r a t i o n s ; i t t r a n s m i t s 
m o v e m e n t . S o m a y b e w e s h o u l d say t h a t 
w h e n w e are proper ly i n t o n e , w e h u m — t o 
e a c h p e r s o n his o r h e r c h a r a c t e r i s t i c t o n e . 

W e c a n d e m o n s t r a t e t h i s for ourse lves b y 
t w o awareness exerc ises . Sit or s t a n d , l e t t i n g 
your h e a d a n d a r m s b e very l o o s e , a n d sense 
y o u r b r e a t h i n g . B e aware o f y o u r b r e a t h i n g 
wi th y o u r b o d y re laxed a s m u c h a s poss ib le . 
I f y o u t h e n h o l d y o u r h e a d still ( l ike s tar t ing 
to t h i n k a b o u t s o m e t h i n g ) , y o u will sense a 

r e s t r i c t i o n i n y o u r b r e a t h i n g . N o t i c e t h a t 
w h e n t h e h e a d i s h e l d v e r y sti l l , t h e b r e a t h i s 
b o t h s h a l l o w e r a n d m o r e l a b o r e d . I f y o u o n c e 
a g a i n let y o u r h e a d b e very easy, a l o n g w i t h 
t h e rest o f y o u r b o d y , y o u c a n fee l a greater 
ease i n b r e a t h i n g . T h e r e i s m o r e fu l lness o f 
b r e a t h w i t h less e f for t . 

A n o t h e r e x a m p l e o f t h i s c a n b e s e e n i n 
w a l k i n g . Al low y o u r h e a d a n d s h o u l d e r s t o 
b e a s l i m b e r a n d l o o s e a s p o s s i b l e . I f y o u c a n 
e v e n let t h e m f lop a b i t , t h i s wil l g ive y o u an 
e x a g g e r a t i o n . T h e n , w h i l e still w a l k i n g , h o l d 
y o u r h e a d sti l l . C o n c e n t r a t e o n a t h o u g h t , 
a n d register h o w t h i s h o l d i n g results i n r igid­
i ty i n t h e w h o l e b a c k . You wil l n o t i c e a n 
i n c r e a s e d h e a v i n e s s o n y o u r h e e l s a s y o u 
walk . After w a l k i n g i n t h i s m o r e stressful 
p o s i t i o n , a g a i n let y o u r h e a d g o easy, n o d ­
d i n g g e n t l y yes (or n o , i f t h a t ' s y o u r a t t i t u d e ) . 
Feel h o w y o u r b a c k l e n g t h e n s a n d m o v e s 
w i t h greater ease . Your s tep wil l b e c o m e 
m u c h softer . 

T h e s e are t w o e x a m p l e s o f h o w h o l d i n g 
o n e part o f t h e b o d y af fec ts t h e rest o f t h e 
b o d y . T h e y are de l ibera te ges tures . W e all 
h a v e h o l d i n g p a t t e r n s i n o u r b o d i e s t h a t 
are i n v o l u n t a r y . W h e t h e r t h e h o l d i n g i s o f 
a s ingle m u s c l e or of a larger par t , t h e w h o l e 
b o d y wil l b e a f f e c t e d . W h e n y o u h i t t h e s ide 
o f a t a b l e , t h e r e s o n a n c e o f t h e b l o w v ibra tes 
t h r o u g h t h e e n t i r e t a b l e . S imilar ly , a n y ges­
ture v ibra tes t h r o u g h o u t a l iv ing b o d y . We 
t e n d to forget t h a t we are a s ingle v i b r a t i o n a l 
u n i t . H o l d i n g o n e part still c o n s t i t u t e s a n 
i n t e r f e r e n c e w i t h o u r r e s o n a n c e . 

T h e r e is a t o y ca l led a S l i n k y r M , a h i g h l y 
t e m p e r e d , v e r y l o n g spr ing co i l o f s tee l . O n e 
of t h e t h i n g s t h a t a S l i n k y wil l do i s pul l i tsel f 
d o w n s t a i r s . I f y o u start b y p u l l i n g o n e e n d o f 
t h e co i l d o w n o n e s tep , e a c h c i rc le i n t h e co i l 
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will pul l t h e n e x t o n e af ter i t . T h i s i s a n e x ­
a m p l e o f m o v e m e n t r e v e r b e r a t i n g t h r o u g h a 
s t ruc ture . A l t h o u g h i t i s n o t m a d e o f s teel , t h e 
e las t i c i ty a n d o r g a n i z a t i o n o f t h e c o n n e c t i v e 
t issue reverberates l ike a S l i n k y in t h e b o d y . 

T h i s k i n d o f r e c i p r o c i t y o f m o v e m e n t i s 
e spec ia l ly a p p a r e n t i n t h e s p i n e . B e c a u s e t h e 
superf ic ia l m u s c l e s are t h e l o n g e s t , h o l d i n g 
p a t t e r n s at a superf ic ia l level a f fec t a b r o a d 
e x p a n s e o f t h e b a c k . H o l d i n g a t d e e p e r levels 
a f fects s m a l l e r s e g m e n t s . Usual ly , h o l d i n g i n 
a n area o c c u r s a t m o r e t h a n o n e level , a n d t o 
a d i f f e r e n t degree at e a c h level . S ideways cur­
v a t u r e s o f t h e b a c k , a s i n scol ios is , are a c c o m ­
p a n i e d b y s tepwise c o m p r e s s i o n o f t h e sof t 

t issue o f t h e b a c k , a l t e r n a t i n g f r o m o n e side 
t o t h e o t h e r o f t h e ver tebra l c o l u m n . 

T h e e r e c t o r s p i n a e are c o v e r e d by a h e a v y 
fascial shee t , t h e l u m b o - d o r s a l fascia, w h i c h 
b l e n d s i n t o t h e h e a v y c o n n e c t i v e t issue pad 
o n t h e s a c r u m a n d c o c c y x . F r o m t h e s a c r u m , 
t h e fascia c o n t i n u e s d i a g o n a l l y across t h e 
b u t t o c k s a n d o n i n t o t h e i l io- t ib ia l b a n d (Fig. 
21-1) T h u s , b o t h c l e n c h i n g t h e b u t t o c k s o r 
h o l d i n g t h e legs h a v e a c lear e f fec t on t h e 
b a c k all t h e w a y u p t o t h e h e a d . Converse ly , 
p r o b l e m s i n t h e b a c k are genera l ized t o t h e 
b u t t o c k s a n d legs as wel l as to t h e h e a d . 

T h r o u g h its c o n n e c t i o n w i t h t h e fascia o f 
t h e la t i ss imus dors i , t h e l u m b o - d o r s a l fascia 

Figure 21-1 
The superficial fascia of the 
back is layered. It starts 
with the continuity of the 
whole back with the leg. 
The change in direction 
converges on the sacrum. 

Figure 21-2 
As we include the fascia of 
the latissimus dorsi, the 
change in directional pull 
converges over a wider 
area. 

Figure 21-3 
Still at a superficial level, 
the fascia of the trapezius 
adds yet another dimen­
sion. 
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m e d i a t e s a rec iproca l e f fect on t h e f r e e d o m of 
t h e s h o u l d e r a n d a r m (Fig. 21-2). T h e fascial 
crossover p o i n t b e t w e e n t h e t rapezius a n d t h e 
lat iss imus dorsi ( t h e dorsal h i n g e ) is a t a b o u t 
t h e s ix th a n d e i g h t h t h o r a c i c v e r t e b r a e (Fig. 
21-3). H o l d i n g p a t t e r n s or p a i n in t h e a r m s 
(such as f r o m a t e n n i s e l b o w ) are felt as a 
spinal res t r i c t ion in th is area . In s h o r t , t h e 
fascial c o v e r i n g o f t h e b a c k i s c o n t i n u o u s 
w i t h all o t h e r parts o f t h e b o d y . T h e b r o a d 
fascial c o n n e c t i o n s o n t h e surface o f t h e b o d y 
a l low res t r ic t ions t o b e g e n e r a l i z e d o v e r t h e 
w h o l e s t ructure . T h i s c a n give s h o r t - t e r m 
relief i n a c u t e t r a u m a , b u t u l t i m a t e l y s u c h 
res tr ic t ion b e c o m e s c h r o n i c a n d dif f icul t t o 
t rack d o w n a n d release. 

O n t h e ins ide o f t h e s p i n e are t h e d e e p 
f lexors o f t h e t r u n k . I n t h e l u m b a r r e g i o n , 
there i s t h e psoas , w h i c h a t t a c h e s t o m o s t o f 
t h e l u m b a r ver tebrae . T h e q u a d r a t u s l u m b o ­
r u m is a s h o r t m u s c l e t h a t l ies b e t w e e n t h e 
psoas a n d t h e erec tor s p i n a e (Fig. 21-4). T h i s 
m u s c l e i s d e f i n e d as c o n n e c t i n g t h e t w e l f t h 
r ib ( t h e lowest , s h o r t e s t free rib) to t h e u p p e r 
m a r g i n (crest) o f t h e i l i u m . T h e q u a d r a t u s 
l u m b o r u m i s t h e c o n n e c t i o n b e t w e e n t h e 
inside a n d outs ide o f t h e b o d y a t t h e waist . 
T h e fascial sheets o f t h e e r e c t o r sp inae , q u a d ­
ratus l u m b o r u m , a n d psoas are c o n t i n u o u s 
(Fig. 21-5). T h i s fascial b l e n d i n g travels later­
ally t o f o r m t h e c o n n e c t i v e t issue c o v e r i n g o f 
t h e a b d o m i n a l o b l i q u e m u s c l e s a n d t h e rec tus 
a b d o m i n i s . D i s t o r t i o n i n a n y o n e wil l d is tor t 
all to s o m e degree . 

I n t h e l u m b a r reg ion , m o v e m e n t s are o b ­
v ious ly n o t s t ra ight forward o r s t ra ight b a c k ­
ward. T h e m o s t f r e q u e n t m o v e m e n t s o f t h e 
lower b a c k — w a l k i n g , l e a n i n g over, r e a c h i n g — 
all i n c l u d e twis t ing or spira l ing. W h a t i s desir­
able i s a b a l a n c e o f t h e t w i s t i n g on t h e t w o 
sides. M o s t o f us h a v e a s l ight r o t a t i o n to o n e 
side s o m e w h e r e i n t h e m i d - t r u n k . S t a n d i n g 
relat ively still , o n e h i p a n d leg h a b i t u a l l y 
s tand s l ight ly forward o f t h e o ther , w h i l e t h e 
shoulders a n d a r m s are reversed in r o t a t i o n 

Fascia of 
psoas m. 

Fascia of 
i erector 

spinae m. 

Fascia of 
H quadratus 

lumborum m. 

Figure 21-4 
The deep muscles of the lumbar region. 

Figure 21-5 
This diagrammatic cross section of the abdomen 
is in the region of the lumbar spine. The continuity 
of the fascia as it ensheathes the muscles and the 
vertebra is emphasized. 
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Figure 21-6 
Habitual rotation of the body. 

Figure 21-7 
For clarity, we have depicted the deep muscles of 
the neck separated on the two sides. The compos­
ite of the two sides make up the total myofascial 
complement. 

(Fig. 21-6). T h e b o t t o m h a l f of t h e b o d y goes 
i n o n e d i r e c t i o n , w h i l e t h e t o p h a l f goes i n 
t h e o ther . I n w a l k i n g , t h e leg a n d h i p t h a t are 
s l ight ly forward h a v e less d i s t a n c e to travel 
a n d t h e r e f o r e t e n d t o m o v e m o r e s traight 
forward . T h e o p p o s i n g leg a n d h i p , w h i c h are 
s l ight ly b e h i n d , h a v e t o w o r k harder a n d tra­
verse a greater d i s t a n c e . Usual ly th is side 
m o v e s d i a g o n a l l y a n d w i t h a swing. T h e dif­
f e r e n c e is p e r h a p s a h a l f an i n c h or less. Over 
years o f c o n s t a n t use , t h e side t h a t works 
h a r d e r wil l s h o w t h e strain i n t h e b a c k . O n e 
side wil l s h o r t e n , g iv ing t h e i m p r e s s i o n of a 
s h o r t e r leg a n d a s l ight l i m p . Very s l ight dif­
f e r e n c e s i n d i s t a n c e i n t h e b o d y create large 
e f fec ts . 

T h e p e a k o f t o r s i o n i n overal l b o d y spirals 
wil l b e m o s t a p p a r e n t a t t h e waist , w h i c h 
t h i c k e n s a n d s h o r t e n s . M o s t p e o p l e h a v e n o 
f u n c t i o n a l wais t l ine a n d t h e r e f o r e few p e o p l e 
h a v e a c o n c e p t o f i t . T h e wais t l ine b e c o m e s 
a p p a r e n t w h e n t h e b o d y u n r o t a t e s a n d t h e 
lo we r free ribs l i teral ly lift o f f t h e pelvis . M u s ­
cles a n d fascia o n t h e ins ide a n d outs ide o f 
t h e ver tebra l c o l u m n h o l d t h e lower ribs 
d o w n i n t o t h e t issue a c c u m u l a t i o n o n t h e 
b r i m o f t h e pelvis . A s t h e lower b a c k u n r o ­
ta tes a n d l e n g t h e n s , a wais t l ine m a y m i r a c u ­
l o u s l y appear . T h i s c a n result i n ecs tasy a n d 
a n e w w a r d r o b e for w o m e n . M e n m a y exper i ­
e n c e c o n s t e r n a t i o n i f t h e y be l ieve t h e pelvis i s 
n o t s u p p o s e d to exis t e x c e p t as a smal l p a t h ­
w a y b e t w e e n t h e large c h e s t a n d large t h i g h s . 
N e v e r t h e l e s s , t h e y t o o wil l h a v e a m o r e a m i ­
ab le r e l a t i o n s h i p w i t h the i r tai lor . 

T h e u p w a r d c o n t i n u a t i o n o f t h e e rec tor 
s p i n a e i n t o t h e n e c k b l e n d s w i t h t h e pad a t 
t h e b a c k o f t h e h e a d . T h e largely vert ica l 
a c t i o n of t h e s e m u s c l e s is m o d i f i e d by a lat­
eral pul l f r o m t h e m o r e superf ic ial t rapezius . 
T h e f lexors o n t h e f r o n t o f t h e n e c k b a l a n c e 
t h e e r e c t o r s p i n a e i n b a c k , w h i c h are e x t e n ­
sors o f t h e n e c k . At t h e deepes t level are t w o 
pairs o f m u s c l e s t h a t lie d irect ly in f r o n t o f 
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t h e t ransverse processes o f t h e cerv ica l ver te ­
brae . T h e u p p e r pair ( longus capi t is ) c o n n e c t 
t h e cervica l ver tebrae t o t h e b a s e o f t h e skull 
i n f r o n t o f t h e sp ina l c o l u m n . T h e s e f lex t h e 
h e a d o n t h e t o p cervica l ver tebrae . T h e sec­
o n d set ( longus col l i ) e x t e n d s d o w n f r o m t h e 
t ransverse processes o f t h e cervica l v e r t e b r a e 
t o t h e t ransverse processes o f t h e u p p e r c h e s t 
( thorac ic ) ver tebrae . T h e s e m u s c l e s f lex t h e 
n e c k on t h e t r u n k (Fig. 21-7). 

At a s l ight ly m o r e superf ic ial level , f a n n i n g 
o u t t o t h e side, t h e r e are t h e s c a l e n e m u s c l e s . 
T h e s e a t t a c h t o t h e t ransverse processes o f 
t h e cervica l ver tebrae a n d c o n t i n u e o n t o t h e 
surface o f t h e first a n d s e c o n d r ibs . T h e s e are 
act ive i n b o t h f l ex ing t h e n e c k a n d t u r n i n g 
t h e n e c k f r o m side t o s ide. A t t h e m o s t super­
ficial level , o n t h e f r o n t o f t h e n e c k , are t h e 
s t e r n o c l e i d o m a s t o i d m u s c l e s (Fig. 21-8). 
T h e s e large m u s c l e s m o v e t h e h e a d w i t h re­
spect t o t h e n e c k a s wel l a s m o v i n g t h e n e c k 
ver tebrae o n t h e t r u n k . T h e fascial w r a p p i n g 
o f all t h e s e m u s c l e s i s c o n t i n u o u s . In t h e 
n e c k , fascial g lu ing c a n o c c u r b e t w e e n f l e x o r s 
a n d e x t e n s o r s as wel l as b e t w e e n layers , creat ­
ing p r o b l e m s i n t h e f r e e d o m o f m o v e m e n t o f 
t h e n e c k a n d h e a d . 

T h e ideal m y o f a s c i a l b l u e p r i n t i s t h r o w n 
o u t o f ki l ter w h e n t h e h e a d i s t h r u s t t o o far 
forward. W h e n t h i s i s t h e case , m o s t h e a d 
m o v e m e n t s m u s t b e c o n t r o l l e d b y t h e s t e r n o ­
c l e i d o m a s t o i d . T h e e r e c t o r s p i n a e a n d t h e 
trapezius are t h e n used a l m o s t e x c l u s i v e l y t o 
h o l d t h e h e a d o n . T h e i r f u n c t i o n a s e x t e n s o r s 
i n b a l a n c e w i t h t h e f lexors o n t h e f r o n t o f 
t h e n e c k i s r e d u c e d . W h e n t h e h e a d i s t o o far 
forward, t h e s e f l e x o r s o n t h e f r o n t o f t h e n e c k 
( longus col l i a n d l o n g u s capit is ) lack t h e s p a n 
t o f u n c t i o n properly . T h e s t e r n o c l e i d o m a s t o i d 
t h e n b e c o m e s b o t h t h e c h i e f f l e x o r a n d e x t e n ­
sor o f t h e n e c k . T h i s i s an awkward s i t u a t i o n 
a n d o n e t h a t leads t o very res tr ic ted m o v e ­
m e n t o f t h e h e a d . 

I n t h e c h e s t reg ion , prever tebra l m u s c l e s 

are n o t v e r y a p p a r e n t . I t was Ida Rolf 's c o n v i c ­
t i o n t h a t sp ina l b a l a n c e relies c h i e f l y o n s tabi ­
l iz ing t h e c o n c a v e curves o f t h e s p i n e . T h e 
p s o a s s tabi l izes t h e c o n c a v e i n n e r surface o f 
t h e l u m b a r s p i n e ; t h e l o n g u s co l l i a n d l o n g u s 
capi t i s t o g e t h e r s tabi l ize t h e c o n c a v e i n n e r 
surface o f t h e n e c k p o r t i o n o f t h e s p i n e . I n 
Dr. Rolf 's view, t h e dorsa l c u r v e o f t h e s p i n e 
i s s u p p o r t e d a l o n g its o u t s i d e surface b y t h e 
r h o m b o i d s . T h i s i s a n u n u s u a l v i e w o f b o d y 
m e c h a n i c s , a n d o n e t h a t d e p e n d s for its log ic 
o n q u e s t i o n s o f b a l a n c e , m o v e m e n t , a n d 
t r a n s m i s s i o n o f w e i g h t . 

Sp ina l curves are a lways c h a n g i n g . W i t h 
every m o v e , i n c l u d i n g b r e a t h i n g , t h e s e 
curves u n d u l a t e , g o i n g f r o m m o r e c u r v e d 
to s t ra ighter a n d b a c k . I f t h e r e i s f lu idi ty o f 
m o v e m e n t t h r o u g h all par ts o f t h e v e r t e b r a l 
c o l u m n , t h e rest o f t h e b o d y wil l readi ly 
ar range i tsel f i n t o a p p r o p r i a t e b a l a n c e for 
t h e p e r s o n , t i m e , a n d ges ture . 

Figure 21-8 
Superficial fascia of the neck. 
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Joints 

J o i n t s are t h e m o s t c o m p l e x a n d also t h e 
m o s t i n t e r e s t i n g f o c u s for t h e w a y d i f f e r e n t 
dens i t i es i n c o n n e c t i v e t issue a f fec t a n d deter­
m i n e m o v e m e n t . T h e d i f f e r e n c e s a m o n g 
j o i n t s i s t h o r o u g h l y d e s c r i b e d a n d classi f ied 
i n a n a t o m i c a l t e x t s . O u r i n t e r e s t i s i n d i scov­
er ing t h e w a y s j o i n t s are s imi lar t o e a c h o t h e r 
a n d i n a n a l y z i n g t h e overa l l f u n c t i o n o f j o i n t s 
w i t h i n t h e c o n n e c t i v e t issue b e d . I n t h e t radi ­
t i o n a l c lass i f i ca t ion o f j o i n t s , t h e r e i s t h e 
i m p l i c a t i o n t h a t e a c h j o i n t f u n c t i o n s i n i so la­
t i o n . O u r a t t i t u d e t h r o u g h o u t t h i s b o o k h a s 
b e e n t h a t n o o n e par t o f t h e b o d y m o v e s 
w i t h o u t i n t e r a c t i o n w i t h all o t h e r b o d y parts . 

T h e e l e m e n t s o f a j o i n t are : 

• T w o or m o r e b o n e s ; 
• T h e re la t ive ly n o n r e s i l i e n t t e n d o n s 

a n d l i g a m e n t s ; 
• T h e f luid-f i l led j o i n t capsule ; 
• T h e m o r e res i l i ent m u s c u l a r a n d c o n ­

n e c t i v e t issue c o m b i n a t i o n k n o w n a s 
m y o f a s c i a . 

A t t h e deepes t level , b y m e a n s o f t h e 
f i b r o u s j o i n t c a p s u l e , t h e p e r i o s t e u m o f o n e 
b o n e i s c o n t i n u o u s w i t h t h e p e r i o s t e u m o f 
t h e n e x t b o n e . W i t h i n t h e j o i n t c a p s u l e , 
b a t h i n g t h e e n d s o f t h e b o n e s , i s j o i n t f luid. 
I t i s v e r y s imi lar in c o m p o s i t i o n to t h e i n t e r ­
ce l lu lar m a t r i x o f all c o n n e c t i v e t i ssue . T h i s 
d e s c r i p t i o n appl ies to all j o i n t s t h a t are tra­
d i t i o n a l l y c lass i f ied as f reely m o v a b l e . O u r 
f e e l i n g i s t h a t i t a l so appl ies to t h o s e j o i n t s 
c lass i f ied as s l ight ly m o v a b l e or i m m o v a b l e . 
T h e y dif fer o n l y i n t h e p r o p o r t i o n o f f luid 
w i t h i n t h e j o i n t c a p s u l e . A n o r m a l j o i n t c o m ­
prises a d j a c e n t b o n e s , w h i c h l i tera l ly f loat 
w i t h respec t t o o n e a n o t h e r . I f t h e e n d s o f t h e 
b o n e s are d r a w n t o o c l o s e t o e a c h o t h e r , irri­
t a t i o n o f s o m e k i n d wil l result . C o n v e r s e l y , 

w h e n a j o i n t i s d i s t e n d e d w i t h t o o m u c h 
f luid (f luid o n t h e j o i n t ) , l o o s e n i n g t h e c o n ­
n e c t i v e t issue a b o v e a n d b e l o w t h e j o i n t 
results in a re turn to n o r m a l size. T h i s c a n 
b e a c c o m p l i s h e d w i t h o u t t h e n e e d t o t o u c h 
t h e a c t ua l d i s t e n d e d area . 

T h e j o i n t capsule i s m a d e u p o f f i b e r s t h a t 
h a v e f o r m e d i n t h e e m b r y o i n response t o 
d i r e c t i o n a l t e n s i o n l ines b e t w e e n b o n e s . A 
m a t u r e j o i n t c a p s u l e a lso lays stress l ines to 
a c c o m m o d a t e t h e d i f fe rent r o t a t i o n s o f m o v e 
m e n t . T h e result i s a n i n t e r w e a v i n g o f f i b e r s 
a r o u n d t h e e n d o f t h e b o n e s . T h i s e n c l o s e s 
t h e f luid-fi l led space b e t w e e n t h e b o n e s , a n d 
is c o n t i n u o u s w i t h t h e p e r i o s t e u m (Fig. 22-1) 

T h e r e is a t e n d e n c y for c o n n e c t i v e t issue 
to w r a p a j o i n t as stress w i t h i n t h e j o i n t 
i n c r e a s i n g l y cal ls for m o r e stabi l i ty. W h e n 
t h e j o i n t i s w e l l - b a l a n c e d a n d h a s full range 

Figure 22-1 
The joint capsule matures. 
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o f m o v e m e n t , t h i s w r a p p i n g wil l b e suf f i c ient 
t o stabil ize t h e j o i n t a n d yet f lex ib le e n o u g h 
t o ease of f w h e n t h e j o i n t i s n o l o n g e r i n 
act ive use . W h e n a j o i n t i s u n b a l a n c e d or 
s h o r t e n e d , w e see a n a c c u m u l a t i o n o f excess 
t issue, w h a t w e w o u l d cal l " b a n d a g i n g . " T h i s 
b a n d a g i n g c a n n o t b e re leased u n t i l w e c a n 
learn t o trust t h e s tabi l i ty o f t h e j o i n t . 

A n e x a m p l e o f w h a t w e are t a l k i n g a b o u t 
i s t h e t h i c k e n i n g a n d s h o r t e n i n g t h a t so fre­
q u e n t l y occurs i n k n e e s . M a n y k n e e s are 
wrapped in s u c h a w a y t h a t t h e y are h e l d 
i n a p e r m a n e n t l y b e n t p o s i t i o n , u n a b l e t o 
l e n g t h e n o u t . O r t h e k n e e m a y b e h e l d i n a 
l o c k e d - b a c k p o s i t i o n . I n e i t h e r case , t h e k n e e 
is t ight ly b o u n d . A w e l l - b a l a n c e d k n e e is o n e 
i n w h i c h t h e j o i n t feels very s l ight ly b e n t ; 
t h e r e i s f luidity in t h e s t ruc ture so t h a t t h e 
k n e e i s o n " g o . " 

W r a p p i n g o r t h i c k e n i n g i s o n e h a l l m a r k o f 
w h a t we cal l i m m a t u r i t y in a j o i n t . T h e cause 
c o u l d b e i n j u r y o r lack o f d e v e l o p m e n t o r 
regression o u t o f n e g a t i v e e m o t i o n . T h e p h y s ­
ical e f fect in t h e body, in t h e j o i n t , i s a lways 
c o n t r a c t i o n i n t h e c o n n e c t i v e t issue s t ruc ture . 
M o v i n g a j o i n t t h a t i s t i g h t l y b o u n d wil l 
e v e n t u a l l y create t issue i r r i ta t ion . T h i s is fel t 
a s c h r o n i c j o i n t p a i n . 

I m m a t u r i t y in a j o i n t i s t h e a b s e n c e of ease 
a n d full range o f m o v e m e n t . T h i s p h y s i c a l 
i m m a t u r i t y i s n o t usual ly a w h o l e - b o d y c o n ­
d i t ion . We c a n h a v e a w e l l - f o r m e d a n d ful ly 
f u n c t i o n i n g rib cage a n d sadly l a c k i n g h i p s 
a n d legs. T h i s is a t y p e t h a t is o f t e n s e e n in 
m e n . T h e reverse i s o f t e n s e e n i n w o m e n — 
ful ly f o r m e d , v o l u p t u o u s h i p s a n d a ch i ld- l ike 
t o p . 

T h e s e h a v e b e c o m e s tereotypes , s y m b o l s o f 
w h a t i s desirable in a w o m a n or m a n . A m a n 
m a y h a v e a smal l r ib cage a n d t h r o u g h t h e 
w o n d e r s o f m u s c l e - b u i l d i n g create m a s s i v e 
bu lk o n t o p . H e c a n m o c k u p t h e l o o k o f m a l e 
m a t u r i t y t h a t is c u r r e n t l y favored . Yet h is is 
n o t a t ruly m a t u r e s t ructure ; he c a n n o t ful ly 
e x p a n d his r ib cage a n d s h o u l d e r s . W h a t h e 

h a s c r e a t e d i s s i m p l y h e a v y t issue p a d d i n g 
over a c o n t r a c t e d a n d n a r r o w e d s t ruc ture . 
T h e p a d d i n g c a n b e c o m e very t o u g h , e v e n 
l ike b o n e . I t i s n o t poss ib le for t h i s t o h a v e 
t h e res i l i ence a n d p o t e n t i a l o f a t ru ly f lex ib le 
s t ruc ture . 

Dr. Ro l f real ized t h a t t h e b o n e s o f t h e 
b o d y a c t a s spacers w i t h i n t h e c o n n e c t i v e 
t issue b e d . B o n e s are h a r d c o n n e c t i v e t issue 
e l e m e n t s w i t h i n t h e sof ter c o n n e c t i v e t issue 
e l e m e n t s o f t h e b o d y . E a c h b o n e f loats w i t h 
respec t to t h e o t h e r . T h e s k e l e t o n as a w h o l e 
f loats w i t h i n t h e f luid c o n n e c t i v e t issue b e d . 
A j o i n t is a m o r e o r g a n i z e d area of t h i s s truc­
ture , o n e w h e r e m o v e m e n t i s e x p r e s s e d . 

A n a n a l o g y i s t h e b a t t e n o r s trut i n a n 
u p h o l s t e r e d p i e c e o f f u r n i t u r e . T h e m a i n 
s u p p o r t for t h e u p h o l s t e r e d p i e c e i s f r o m its 
s tuf f ing; t h e w o o d adds stabi l i ty . T h e strut o r 
b a t t e n i s w h a t keeps t h e c o u c h f r o m sagg ing 
w i t h age . Likewise , w e c a n c o n s i d e r b o n e s a s 
b e i n g p r e s e n t t o p r e v e n t u s f r o m c o l l a p s i n g 
w i t h years o f use a n d disuse . 

U n d e r d e v e l o p e d s t ruc ture i s c o m m o n i n 
t h e f o o t a n d a n k l e . A baby ' s f o o t a t b i r t h i s 
n o t y e t f u n c t i o n a l for w a l k i n g . T h e h e e l (cal­
c a n e u s ) i s d r a w n u p i n t o t h e a n k l e j o i n t . T h e 
f o o t p r o j e c t s m o r e or less as a s t ra ight e x t e n ­
s i o n of t h e l o w e r leg. T h i s is a ba l l e t d a n c e r ' s 
d r e a m b u t m a k e s for s t i l ted w a l k i n g . Part o f 
t h e s t ructura l m a t u r a t i o n t h a t c o m e s w i t h t h e 
t r a n s i t i o n f r o m b a b y t o c h i l d o c c u r s i n t h e 
f o o t . For s table w a l k i n g , t h e h e e l m u s t d r o p 
d o w n a n d b a c k . T h i s a lso e s t a b l i s h e s t h e 
n e c e s s a r y a r c h e s o f t h e f o o t . 

M o v e m e n t o f t h e a n k l e i n c l u d e s b o t h 
f l e x i o n a n d s l iding. I n m a n y p e o p l e , t h e h e e l 
r e m a i n s w e d g e d f o r w a r d i n t o t h e a n k l e j o i n t , 
a n d s l id ing m o t i o n i s los t . A n k l e m o v e m e n t i s 
t h e n l i m i t e d t o f l e x i o n — t h e f r o n t o f t h e f o o t 
c o m i n g u p a n d d o w n . T h i s p laces excess ive 
s tra in o n t h e m u s c l e s o f t h e s h i n . Ideal ly, 
f l e x i o n i n t h e f r o n t o f t h e f o o t i s c o u n t e r b a l ­
a n c e d b y a s l id ing m o t i o n e x t e n d i n g t h e h e e l 
d o w n . I n a d d i t i o n , i n s t e p p i n g d o w n , t h e 
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j o i n t s o f t h e f o o t f l a t t e n a n d t h e n spr ing b a c k 
i n t o t h e a r c h as w e i g h t i s t rans ferred . T h i s , 
t o o , i s los t w h e n t h e a n k l e i s i m m a t u r e . 

I m m a t u r i t y o f t h e a n k l e s d o e s n o t n e c e s ­
sari ly i m p l y a n i m m a t u r e i n d i v i d u a l . A n d y e t 
t h e r e wil l be a c o n s t a n t a w a r e n e s s o f lack of 
s u p p o r t . T h e c o n s c i o u s n e s s m a y s i m p l y b e 
t h a t m y feet h u r t . I t d o e s n ' t m e a n t h a t I n e v e r 
feel g o o d a b o u t a n y t h i n g . I t d o e s m e a n t h a t 
e v e n w h e n I feel w o n d e r f u l , I am a lso aware 
t h a t m y fee t are b o t h e r i n g m e . 

B o d y types s h o w d i f f e r e n t ways o f u s i n g 
t h e c o n n e c t i v e t issue as a w h o l e . O u r favor i te 
i m a g i n a t i v e i l l u s t r a t i o n o f t h i s i s t o b e f o u n d 
in The Wizard ofOz. T h e T i n W o o d s m a n is 
o n e c o m m o n t y p e . T h e o u t s i d e o f t h e b o d y 
h a s b e e n s o t o u g h e n e d t h a t t h e j o i n t s feel 
rus ted . W e a l m o s t m u s t a d d oi l t o get t h e m t o 
w o r k . It 's a s t h o u g h t h i s p e r s o n h a s n o c o n f i ­
d e n c e i n t h e d e e p e r s t ruc ture ; m o s t o f t h e 
s u p p o r t i s o n t h e sur face . 

A t t h e o t h e r e x t r e m e i s t h e e x a m p l e o f 
t h e Scarecrow. He i s sof t a n d s tructureless 
a n d p l i a b l e o n t h e sur face . T h i s i s w h a t Ida 
Ro l f t e r m e d a " s o f t b o d y . " A n e x t r e m e e x a m ­
ple w o u l d be a p e r s o n w h o i s d o u b l e - j o i n t e d . 
Yet w i t h i n t h i s s t ruc ture , a t t h e deepes t level , 
t h e r e i s a t h i n c o r e t h a t i s u n d e r e x t r e m e 
t e n s i o n . T h i s i s s imi lar t o t h e t h i n s t icks t h a t 

k e e p t h e scarecrow u p r i g h t . T h e s e d e e p sup­
por t s i n t h e l iv ing b o d y are s o h a r d t h e y 
a l m o s t s e e m like steel . Yet they , t o o , h a v e 
t h e i r or ig in i n t h e c o n n e c t i v e t issue sleeve 
b e t w e e n a n d s u r r o u n d i n g t h e b o n e s , t e n d o n s , 
a n d m u s c l e s . 

I n s t e a d of a s tat ic i m a g e of b o d i e s , we 
w o u l d l ike to of fer a d i f ferent c o n c e p t . Bodies 
are n e v e r c o m p l e t e l y sti l l . W h e n w e are quie t , 
t h e f ine m o v e m e n t s o f b r e a t h i n g a n d b a l a n c ­
i n g are reverbera t ing f r o m h e e l b o n e t o skull . 
At a level b e l o w c o n s c i o u s awareness , t h e r e 
i s t h e c o n s t a n t v i b r a t i o n of t issue t h a t i s in 
t o n e , r e a d y t o m o v e . 

In t h i s sense , t h e b o d y is m u c h l ike a car 
t h a t i s n o t t u r n e d off . W h e n i t i s n o t m o v i n g , 
i t is id l ing . Its m o v e m e n t is m e r e l y a sh i f t ing 
i n t o gear. W e m a y t h i n k t h a t i n order t o m o v e 
we h a v e to pul l ourse lves o u t o f a deep i m m o ­
b i l i ty a n d iner t ia , b u t th i s i s n o t t h e case . W e 
c a n b e aware o f our c o n s t a n t m o v e m e n t a n d 
v i b r a t i o n . W e c a n b e aware t h a t gesture a n d 
ac t iv i ty are a shi f t of gear. T h e y are c h a n g e s 
i n t h e i n t e n s i t y a n d d i r e c t i o n o f m o v e m e n t , 
b u t n o t a c h a n g e in s tate . 

O n e e x p r e s s i o n o f th i s a t t i tude i s i n t h e 
o l d s o n g , " I w a n t to d a n c e w i t h a dol ly w i t h 
a h o l e in h e r s t o c k i n g w h i l e h e r k n e e s keep 
a - k n o c k i n g a n d h e r toes keep a - r o c k i n g . " 
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Doing Bodywork Based on the Connective Tissue Concept 

As our ideas h a v e g a i n e d clarity, we real ize 
t h a t t h e c o n n e c t i v e t issue c o n c e p t c a n b e o f 
use in a n y k i n d o f b o d y w o r k . I t i sn ' t poss ib le 
to provide a " r e c i p e " for w o r k . W h a t we c a n 
do in th is s e c t i o n i s o p e n a w a y of t h i n k i n g 
a n d a n a p p r o a c h t o t issue. Ideal ly t h i s wil l 
lead t h e b o d y w o r k e r t o d e v e l o p a p p r o p r i a t e 
strategies for c o n d i t i o n s as t h e y arise . 

T h i s s e c t i o n i s d iv ided i n t o several 
s u b s e c t i o n s : e v a l u a t i o n , first i n t e r v e n t i o n , 
h o w t o g o deeper , h o w t o t o u c h , a n d h o w 
t o m a k e c h a n g e s last . W e h a v e t a k e n speci f ic 
c o n d i t i o n s a s e x a m p l e s for t h e sake o f 
d e m o n s t r a t i o n . 

Evaluation— 
Example: knee pain 
E v a l u a t i o n c a n b e visual , t h r o u g h p a l p a t i o n , 
o r b y o b s e r v i n g m o v e m e n t . I t i s n o t n e c e s s a r y 
t o d o a n e x h a u s t i v e e v a l u a t i o n b u t r a t h e r t o 
f ind a p l a c e to start . T h e c o n c e p t s u n d e r l y i n g 
e v a l u a t i o n are c o n t o u r , s y m m e t r y , a n d p r o ­
p o r t i o n . I n prac t i ca l t e r m s , t h i s m e a n s c o m ­
par ing b o t h k n e e s f r o m t h e f r o n t , s ides, a n d 
b a c k . I t a lso m e a n s c o n s i d e r i n g t h e e x t e n s i o n 
o f t h e k n e e d o w n t o t h e f o o t a n d a t least a s 
far up as t h e h i p , i f n o t far ther . I t i s h e l p f u l 
t o c o n s i d e r t h e a n a t o m y i n v o l v e d . T h e k n e e 
i s c o m p o s e d o f t w o b o n e s — f e m u r a n d t i b i a — 
a n d t w o o u t r i d e r s — t h e f i b u l a a n d t h e pate l la . 
I t also h e l p f u l to c o n s i d e r g r a v i t y / b o d y 
weight . T h e k n e e i s t h e i n t e r f a c e b e t w e e n 
t h e t o r s o / h i p s a n d t h e g r o u n d . T h e h i p a n d 
t h e a n k l e c a n b e c o n s i d e r e d u p p e r a n d lower 
e x t e n s i o n s o f t h e k n e e . 

T h e a b o v e are e l e m e n t s o f p r a c t i t i o n e r 
e v a l u a t i o n . Full in i t ia l e v a l u a t i o n is a c o m ­
b i n a t i o n o f t h e s e a n d t h e c l ient ' s repor t . 
L i s ten ing t o t h e c l i e n t a n d ask ing t h e r ight 
q u e s t i o n s a t t h e o u t s e t are cr i t ica l : E x a c t l y 

w h e r e d o e s i t h u r t ; p o i n t w i t h o n e f i n g e r . 
D o e s t h e p a i n radia te? Are t h e r e a s s o c i a t e d 
p a i n s i n o t h e r b o d y par ts? W h a t b r i n g s t h e 
p a i n o n ? W h e n i s i t m o s t i n t e n s e ? W h a t 
m a k e s i t b e t t e r ? W a s t h e r e a n i n j u r y ? Has 
t h e r e b e e n a h i s t o r y of r e p e a t e d i n j u r y ? Is 
t h e p a i n c o n s t a n t o r i n t e r m i t t e n t ? 

F r o m t h e p o i n t o f v i e w o f i m m e d i a t e i n t e r ­
v e n t i o n , p r o b a b l y t h e m o s t i m p o r t a n t q u e s ­
t i o n is, " H o w p a i n f u l i s i t r i g h t n o w ? " T h i s 
wil l tel l y o u w h e n a n d h o w t o i n t e r v e n e . I t i s 
y o u r b e s t b a r o m e t e r for assess ing w h e n i t m a y 
b e d e t r i m e n t a l t o d o w o r k . W h e n a c u t e p a i n 
is n o t a p r o b l e m , i t i s p r o b a b l y p o s s i b l e to 
w o r k d i rec t ly o n t h e area (see s e c t i o n o n f i r s t 
i n t e r v e n t i o n ) . 

O f t e n k n e e p a i n arises o n l y w i t h m o v e ­
m e n t . C a u t i o u s m o v e m e n t i s a par t o f eva lu ­
a t i o n . W h a t c a n t h e k n e e d o w i t h c o m f o r t ? 
W h a t m o v e m e n t creates t h e p a i n ? C l i e n t fear 
a n d a p p r e h e n s i o n are a n i n e v i t a b l e par t o f 
a c u t e p a i n . Ideal ly t h i s c a n b e a l layed t o ge t 
a c learer p i c t u r e of t h e a c t u a l t i ssue p r o b l e m s . 
R e a s s u r a n c e t h a t p a i n i s n o t t h e s a m e a s d a m ­
age s h o u l d h e l p . O b v i o u s l y i t wil l b e n e c e s ­
sary t o b e g e n t l e a n d slow. Your a i m i s t o f i n d 
o u t w h a t t h e k n e e c a n d o a n d e x a c t l y w h e n 
a n d w h e r e p a i n starts . 

A t t h i s p o i n t , a n a t o m i c a l i n f o r m a t i o n i s 
essent ia l t o g o o d v i s u a l i z a t i o n o f t h e p r o b ­
l e m s i n v o l v e d . For c lar i ty w e are u s i n g m u s c l e 
n o m e n c l a t u r e ; w e are a c t u a l l y re ferr ing t o 
loca l t e n s i o n s i n t h e c o n n e c t i v e t issue b e d 
(Fig. 23-1). 

T h e t ib ia i s s u s p e n d e d b y t h e h a m s t r i n g s 
p o s t e r i o r l y a n d b y t h e q u a d r i c e p s anter ior ly . 
M e d i a l l y a n d lateral ly, t h e r e i s t h e a d d u c t o r 
g r o u p a n d t h e i l io- t ib ia l b a n d , respect ively . 
T h e i n t e r f a c e b e t w e e n t h e t ib ia a n d f i b u l a c a n 
b e l o c k e d d o w n b y t h e p o p l i t e u s b e h i n d t h e 



1 2 0 T H E E N D L E S S W E B 

k n e e . T h u s t h i s very s m a l l m u s c l e c o n t r o l s 
t h e i n t e r o s s e u s m e m b r a n e b e t w e e n t h e s e 
t w o b o n e s . T ib ia l r o t a t i o n i s m a n i f e s t a t t h e 
a n k l e s . T h e degree o f t e n s i o n i n t h e Achi l les 
t e n d o n i s a n i n d e x o f sever i ty o f r o t a t i o n 
b e t w e e n t h e t ib ia a n d c a l c a n e u s . 

E v a l u a t i o n is a s e q u e n c e f r o m v i s u a l i z a t i o n 
t o m o v e m e n t t o e v a l u a t i o n b y t o u c h . A s w e 
m o v e t h e part , w e are s tar t ing t o e v a l u a t e b y 
t o u c h . I t i s a l m o s t i m p o s s i b l e t o k n o w w h e n 
e v a l u a t i v e t o u c h e n d s a n d t r e a t m e n t t o u c h 
starts . I f t h e p a i n is a c u t e , i t is p o t e n t i a l l y 
h a z a r d o u s t o t rea t t h e a c u t e l y p a i n f u l area 
direct ly . I t s h o u l d b e poss ib le t o ease t h e p a i n 
w i t h e d u c a t e d i n t e r v e n t i o n a b o v e a n d b e l o w . 
Your k n o w l e d g e o f a n a t o m y a n d y o u r careful 
e v a l u a t i o n will tel l y o u w h e r e t o start . S o m e ­
t i m e s i t i s h e l p f u l to w o r k fair ly far af ield in 
o t h e r parts o f t h e b o d y — a s s o c i a t e d areas o f 
r e p o r t e d p a i n o r p r o b a b l e areas o f d y s f u n c ­
t i o n (see list in H o w to M a k e I t Last s e c t i o n , 
p . 1 2 6 ) . B e f o r e w e g o m o r e e x t e n s i v e l y i n t o 
first i n t e r v e n t i o n , we n e e d to a d d a few c o m ­
m e n t s o n t r e a t m e n t o f a c u t e k n e e p r o b l e m s . 
E v e n t u a l l y i t will be poss ib le to g e n t l y start 
t o w o r k o n t h e fasc ia l w r a p p i n g o f t h e k n e e 
i tself . A s i m p l e w a y to do t h i s i s to res t ra in 

Figure 23-1 
Superficial muscles of the thigh. 

t h e k n e e t issue a g a i n s t ever-greater k n e e f lex­
i o n a n d e x t e n s i o n . T h i s a l lows t h e c l i en t t o 
feel safe b e c a u s e h e / s h e c a n c o n t r o l t h e 
degree o f m o v e m e n t . 

I t s h o u l d b e r e m e m b e r e d t h a t o n e cause 
of i n t e r m i t t e n t a c u t e p a i n in t h e k n e e is a 
m e n i s c a l tear. T h i s i s n o t an a b s o l u t e c o n t r a ­
i n d i c a t i o n t o work ; c a u t i o u s eas ing o f t h e 
j o i n t will b e h e l p f u l . Ul t imate ly , h o w e v e r , 
t h e r e m a y h a v e t o b e surgery. A n abso lute 
c o n t r a i n d i c a t i o n t o m a n i p u l a t i o n o f t h e k n e e 
( e x c e p t by an e x p e r t ) i s a tear in o n e of t h e 
c r u c i a t e l i g a m e n t s . S u c h a tear m a y be felt as 
h y p e r m o b i l i t y o f t h e k n e e i n t h e a n t e r i o r -
p o s t e r i o r d i r e c t i o n a n d i s o b v i o u s w i t h e v e n 
s l ight m o v e m e n t . A fracture is, again , an 
a b s o l u t e c o n t r a i n d i c a t i o n t o b o d y w o r k e x c e p t 
in t h e h a n d s o f an exper t . I f t h e c l i e n t i s able 
to w a l k i n t o y o u r of f ice w i t h o u t c r u t c h e s , i t i s 
u n l i k e l y t h a t e i t h e r o f t h e s e t w o c a t a s t r o p h e s 
h a s o c c u r r e d . 

First Intervention— 
Example: chronic neck ache 
S o m e p r a c t i t i o n e r s are m o r e e x p e r i e n c e d w i t h 
visual e v a l u a t i o n a n d s o m e w i t h p a l p a t i o n . 
F u r t h e r m o r e , o n e o f t h e oddi t ies o f b o d y w o r k 
t e n d s t o b e t h a t t h e m o r e e x p e r i e n c e d t h e 
p r a c t i t i o n e r , t h e less e x t e n s i v e t h e e v a l u a t i o n . 
In part , t h i s i s b e c a u s e b o d y w o r k e r s c o n t i n u ­
al ly e v a lua t e as t h e y work . E v a l u a t i o n is n o t 
a n e n d p o i n t , i t i s a n o n g o i n g process . 

I t i s i m p o r t a n t to start w o r k w i t h t h e m o s t 
superf ic ia l layers of t issue. W o r k i n g superfi­
c ia l ly usual ly will a l low deeper t issue p r o b ­
l e m s t o e m e r g e t h a t were n o t a p p a r e n t a t first. 
T h e c l i e n t wil l o f t e n report t h a t t h e n a t u r e o r 
l o c a t i o n (or b o t h ) o f t h e p a i n h a s c h a n g e d 
a n d h e / s h e c a n o f t e n b e m o r e specif ic a b o u t 
t h e p a i n . T h i s i s to be e x p e c t e d as a n o r m a l 
part o f p r a c t i c e . Early in prac t i ce , i t c a n be 
c o n f u s i n g a n d h u m b l i n g w h e n th is h a p p e n s . 
G o i n g t o o d e e p t o o fast will a l m o s t a lways 
c rea te u n n e c e s s a r y p r o b l e m s a n d usual ly 
creates m o r e p a i n . 
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W h a t does i t m e a n t o w o r k o n a superf ic ial 
layer o f t issue? H o w is t h i s d o n e ? Easi ly t h e 
m o s t i m p o r t a n t m a n e u v e r i s t o g o i n t o t issue 
a t a n a n g l e . G o i n g s t ra ight i n a l lows t h e t is­
sue n o escape , n o m o v e m e n t ; t h e t issue i s 
t rapped. G o i n g s t ra ight i n a lso o f t e n causes 
bruis ing . I n prac t i ca l t e r m s , t h i s m e a n s t h a t 
t issue is m o v e d in a d i r e c t i o n , t o w a r d an 
i n t e n d e d e n d p o i n t . O n c e aga in , a k n o w l e d g e 
of a n a t o m y is essent ia l . 

I n t h e n e c k a n d s h o u l d e r assembly , t h e 
m o s t superficial m u s c l e i s t h e t rapezius . I t 
fans o u t f r o m t h e o c c i p u t , t h e cervica l ver te ­
brae , a n d t h e u p p e r t h o r a c i c v e r t e b r a e , across 
t h e s h o u l d e r b lades t o t h e c o l l a r b o n e s a n d 
t h e a c r o m i o n . T h e s t e r n o c l e i d o m a s t o i d m u s ­
cle is a fairly superf ic ial r o p e f r o m t h e m a s t o i d 
process t o t h e s t e r n u m a n d t h e c lav ic le . Pos te ­
riorly a n d deeper, t h e l e v a t o r scapulae sus­
p e n d s t h e s h o u l d e r b l a d e f r o m t h e cervica l 
ver tebrae . At a s imi lar d e p t h , t h e sca lenes 
suspend t h e ribs f r o m t h e cervica l v e r t e b r a e 
(Fig 23-2). 

Even t h i s part ia l list o f t h e m u s c l e s in ­
v o l v e d i n c h r o n i c n e c k a c h e m a k e s i t o b v i o u s 
t h a t t h e assoc ia ted fascia i s a w e b ; t h e m u s c l e s 
are n o t layered like a c a k e , b u t i n t e r w o v e n 
l ike a m e s h . A r e a s o n a b l e w o r k i n g k n o w l e d g e 
o f local a n a t o m y gives a n u n d e r s t a n d i n g o f 

t h e t issue " l a y e r s " a n d d i r e c t i o n o f fascial 
f ibers . A s y o u w o r k , t h e f iber d i r e c t i o n u n d e r 
y o u r h a n d s wil l tel l y o u w h a t level o f t i ssue 
i n t h e b o d y y o u are w o r k i n g o n . T h e r e c a n b e 
t i m e s w h e r e n o d o m i n a n t t i ssue d i r e c t i o n a l i t y 
i s a p p a r e n t ; t h i s i s c o m m o n i n t h e m o s t 
superf ic ia l s u b c u t a n e o u s layers . 

Ida Ro l f was w o n t t o say, " I f t h e t issue 
d o e s n ' t m o v e w h e n y o u g o i n o n e d i r e c t i o n , 
t ry g o i n g in t h e o t h e r d i r e c t i o n . " T h i s i s a rule 
o f t h u m b t h a t h a s s t o o d u s i n g o o d s tead for 
m a n y years . I t s h o u l d b e p o i n t e d o u t t h a t 
fascial f ibers d o n o t necessar i ly f o l l o w t h e 
e x a c t p a t h o f t h e assoc ia ted m u s c l e f ibers . 
Fascial f ibers r e s p o n d t o t h e d i r e c t i o n a l pul ls 
e x e r t e d o n t h e m ; m u s c l e f ibers are o n e t y p e 
o f pul l , b u t t h e r e are o t h e r s . For e x a m p l e , t h e 
fascia superf ic ia l t o t h e t rapez ius h a s m u l t i p l e 
f ine layers in m u l t i p l e d i r e c t i o n s . I t i s n o t 
n e c e s s a r y o r poss ib le t o o r g a n i z e e a c h o f t h e s e 
fascial s h e e t s . C r e a t i n g order i n o n e t e n d s t o 
o r g a n i z e s h e e t s a b o v e a n d b e l o w . D i r e c t i o n 
of w o r k m a y be t o w a r d a j o i n t , a w a y f r o m a 
j o i n t , a l o n g t h e p l a n e o f t h e m u s c l e , o r e v e n 
across t h e m u s c l e f ibers . W i t h a t t e n t i v e n e s s 
a n d d e l i c a c y o f t o u c h , y o u r h a n d s wil l tel l 
y o u w h a t t o d o . W h a t y o u are h o p i n g t o 
a c h i e v e , t h e f ee l ing y o u w a n t u n d e r y o u r 
h a n d s , i s t h e f ee l ing o f e last ic i ty . 

Figure 23-2 
Fascial tensions in the neck and back. 
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T h e s h o u l d e r a n d n e c k a s s e m b l y i s o n e o f 
t h e m o r e c o m p l e x s t ruc tures i n t h e b o d y . O n e 
i m a g e t h a t gives an o v e r v i e w i s t h a t t i ssue i s 
g a t h e r e d u p i n t o t h e n e c k m u c h t h e w a y a 
p las t i c b a g is g a t h e r e d at its c losure . In t h i s 
i m a g e , a n y twist o n o n e par t o f t h e n e c k will 
spread d o w n w a r d t o t h e s t ructures b e l o w . 
T h e r e f o r e a s t h e superf ic ia l layers o f t h e n e c k 
are e as ed , t e n s i o n b e l o w a lso starts to ease . 
B o n e s wil l sh i f t t h e i r h o m e p o s i t i o n ; m u s c l e s 
wil l sh i f t t h e i r p l a n e o f a c t i o n . T h i s h a p p e n s 
gradual ly , o v e r t i m e . M u c h h a p p e n s b e t w e e n 
b o d y w o r k sess ions . C h a n g e s are subt le a t f i r s t ; 
t h e y are c u m u l a t i v e a n d s o o n b e c o m e c lear ly 
a p p a r e n t . 

At s o m e p o i n t g o i n g d e e p e r b e c o m e s a 
n a t u r a l e x t e n s i o n o f t h e w o r k i n progress . 
O c c a s i o n a l l y t h i s is a t h e r a p e u t i c d e c i s i o n , 
m o r e o f t e n i t i s t h e o b v i o u s n e x t s t ep . O n e 
s ign i s t h a t t h e t e n s i o n s start t o b e m o r e o b v i ­
o u s l y a s s o c i a t e d w i t h speci f ic m u s c l e a c t i o n . 
B e c a u s e t h e s p a s m i n t h e s e m u s c l e s c a n b e 
so severe t h a t a c u t e p a i n i s e l i c i ted w i t h l ight 
t o u c h , i t will n o w b e n e c e s s a r y t o ease t h e 
t issue b y w o r k i n g f u r t h e r af ie ld. I n n e c k p a i n , 
w o r k i n g a t t h e r o t a t o r cuff , t h e s h o u l d e r 
j o i n t , t h e b a c k o f t h e u l n a jus t a b o v e t h e 
e lbow, o r t h e m a r g i n o f t h e o c c i p u t will b r i n g 
rel ief . 

T h e s e are n o t b y a n y m e a n s t h e d e e p e s t 
layers . W e are w o r k i n g o u r w a y gradua l ly 
t h r o u g h t h e layers o v e r a n u m b e r o f sess ions 
— t h r e e or f o u r s p a c e d a b o u t a w e e k apart . 
T h e c l i e n t ' s repor t o f p a i n a n d y o u r h a n d s ' 
repor t o f t i ssue r e s i s t a n c e wil l b e y o u r guides 
o n h o w fast t o progress . I t i s a l m o s t n e v e r 
advisab le t o u s e force t o g o t h r o u g h p a i n o r 
t i ssue r e s i s t a n c e . T h i s b r i n g s u s t o t h e diffi-
c u l t - t o - d e s c r i b e , i n t a n g i b l e c o n c e p t o f i n t e n ­
t i o n . I n t e n t i o n h a s t o d o w i t h h o w d e e p y o u r 
h a n d s g o , h o w d e e p y o u r f o c u s is, h o w d e e p 
y o u w a n t to get w i t h a g i v e n m a n e u v e r . I t i s 
h a r d to b e l i e v e t h a t i n t e n t i o n i s a m a j o r fac­
tor ; i t i s e v e n h a r d e r to b e l i e v e t h a t t h e r e i s 
a n y s u c h t h i n g a s i n t e n t i o n . 

O u r struggle i n th is b o o k h a s b e e n t o put 
i n t o w o r d s w h a t i s so o b v i o u s l y h a p p e n i n g 
u n d e r o u r h a n d s . W e f i n d i t i m p o s s i b l e t o 
give a verba l d e s c r i p t i o n of i n t e n t i o n . T h e 
c o n c e p t i s o f t e n a p p a r e n t w h e n w a t c h i n g 
a n o t h e r b o d y w o r k e r . I t c a n be a useful ques ­
t i o n w h e n t h e progress of w o r k is s tal led. A 
c h a n g e i n i n t e n t i o n o r goal c a n restore flow. 

W h a t t o d o w h e n a n area i s t o u c h y o r t ick­
l i sh? W e h a v e f o u n d t h a t t h e t issue d e e p t o 
a t i ck l i sh spot is i n v a r i a b l y excess ive ly t ight . 
E v e n t h o u g h t i c k l i s h n e s s h a s a " d o n ' t t o u c h " 
aspect to it, i t is a s ignal t h a t b o d y w o r k n e e d s 
to be d o n e . A l ight t o u c h i s genera l ly n o t 
h e l p f u l . Eas ing a r o u n d t h e area c a n b e useful . 
O n e m a n e u v e r t h a t c a n w o r k i s t o m a k e use 
o f t h e b o d y ' s n e u r a l wir ing . L ight t o u c h a n d 
d e e p t o u c h are m e d i a t e d b y t w o di f ferent sets 
o f n e r v e e n d i n g s . I t i s poss ib le to p lace t h e 
w h o l e h a n d f i r m l y over t h e sens i t ive area 
w h i l e w o r k i n g m o r e d e e p l y w i t h t h e o t h e r 
h a n d u n d e r n e a t h t h e c o v e r i n g h a n d . 

W i t h d e e p e r w o r k t h e r e i s a lways t h e 
p o t e n t i a l o f d i s c o m f o r t w h i l e w o r k i n g . S o m e 
c l i e n t s are ab le t o feel t h r o u g h th is m o m e n ­
tary d i s c o m f o r t to t h e rel ief t h a t i s h a p p e n ­
i n g . T h e i r usual c o m m e n t i s t h a t i t i s " g o o d 
p a i n . " T h e r e are a t least t w o c o m p o n e n t s t o 
t h e s e s e n s a t i o n s . T h e r e i s t h e t issue s e n s a t i o n , 
w h i c h c a n b e w a r m o r h o t o r b u r n i n g . T h i s 
i s a k i n to w h a t h a p p e n s w h e n y o u m o v e a 

part t h a t h a s n o t m o v e d for a l o n g t i m e . I t i s 
t h e c h a r a c t e r i s t i c fee l ing o f c o n n e c t i v e t issue 
s t r e t c h i n g . A n o t h e r c o m p o n e n t o f t issue pa in 
is very m u c h l ike a start le response ; i t is m o r e 
m e n t a l t h a n p h y s i c a l . 

B o t h aspects o f t issue s e n s a t i o n will usual ly 
b e p r e s e n t , b u t o n e will b e m o r e p r o m i n e n t 
t h a n t h e o t h e r . In e i t h e r case , i t i s useful to 
m a k e sure t h a t t h e c l i e n t i s n o t h o l d i n g h is / 
h e r b r e a t h . A l o n g s low e x h a l e i s t h e best way 
to ease t h e s tra in a n d a l low t h e s t re tch . I t i s 
a lso g o o d t o focus a t t e n t i o n e x a c t l y w h e r e 
t h e s t re t ch i s o c c u r r i n g a n d / o r to m o v e a 
re la ted b o d y par t (wiggle t h e f i n g e r s ) . T h e r e 
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are t h e o r e t i c a l reasons w h y t h e s e m a n e u v e r s 
work b u t it's p r o b a b l y e n o u g h s i m p l y t o k n o w 
t h a t t h e y d o work . 

T o f in ish u p t r e a t m e n t o f n e c k p a i n , t h e 
deepest s tructures u n d e r t e n s i o n wil l b e t h e 
levator scapulae a n d t h e layers o f t h e cervica l 
m u s c l e s c losest t o t h e v e r t e b r a e . T h e s m a l l 
t ransverse m u s c l e s a t t h e a t l a n t o - o c c i p i t a l 
j u n c t i o n c a n b e s o c o n t r a c t e d a s t o b e b a r e l y 
pa lpable . W o r k i n g in layers to ease t h e s e i s 
t h e answer . I n a d d i t i o n , t w o m o v e m e n t m a ­
neuvers will be h e l p f u l : a s m a l l c h i n t h r u s t 
(l ike a n o d ) a n d t u r n i n g t h e h e a d . W h e n 
t u r n i n g t h e h e a d , t h e m o v e m e n t i s i n i t i a t e d 
f r o m t h e ang le o f t h e j aw just b e l o w t h e ear, 
w h i c h i s a w a y of c r e a t i n g prec ise m o v e m e n t 
b e t w e e n t h e at las a n d ax is . 

How to Go Deeper— 
Example: chronic sciatica 
At t h e deeper level , a n a t o m i c a l k n o w l e d g e is 
essent ia l to accuracy . Sc ia t i c p a i n arises f r o m 
t e n s i o n o n t h e sc iat ic n e r v e , usual ly a t its 
out le t , w h i c h i s var iab ly l o c a t e d n e a r t h e m i d ­
dle o f t h e sacroi l iac j u n c t i o n . Sc ia t i c p a i n i s 
m o s t c o m m o n l y a radia t ing p a i n , e x t e n d i n g 
t o t h e t h i g h , leg, o r f o o t , d e p e n d i n g o n t h e 
p o r t i o n o f t h e n e r v e t h a t i s i m p i n g e d . Piri­
formis p a i n , o n t h e o t h e r h a n d , i s loca l t o t h e 
h i p , does n o t radiate , a n d c a n b e e l i c i ted b y 
pul l ing t h e b e n t k n e e across t h e body . I n piri­
formis p a i n , i t i s usual ly poss ib le to p a l p a t e 
t h e taut r o p e o f t h e m u s c l e t h r o u g h t h e over ­
ly ing g luteus m a x i m u s . T h e p i r i f o r m i s r u n s 
f r o m t h e ins ide o f t h e lower t ip o f t h e s a c r u m 
t o t h e greater t r o c h a n t e r o f t h e f e m u r . 

T h e r e l a t i o n s h i p o f t h e p i r i formis t o t h e 
sc iat ic n e r v e is var iab le . P i r i formis t e n s i o n 
c a n c o n t r i b u t e t o sc iat ic n e r v e p a i n . T h e 
nerve i s n o t e n t r a p p e d b y b o n e b u t b y t h e 
l i g a m e n t o u s b i n d i n g s o f t h e sacro i l iac j u n c ­
t i o n . As t h e t issue layers o f t h e h i p a s s e m b l y 
start t o release, t h e l o c a t i o n o f t h e sc ia t ic p a i n 
a n d its r a d i a t i o n o f t e n c h a n g e s . T h i s i s in fact 
a sign t h a t w o r k h a s b e e n e f fec t ive . 

T h e ro ta tors o f t h e h i p a t t a c h t o t h e i l ium, 
i s c h i u m , o r s a c r u m . A l t h o u g h t h e y are smal l , 
t h e y are s h o r t a n d d e e p ; t h e y power fu l ly 
i n f l u e n c e t h e b a s i c s t ructure o f t h e pelvis 
w h e n t h e y are in s p a s m . T h e y are a m a j o r 
fac tor i n sc ia t ic p a i n . T h e y c a n b e readi ly 
i n f l u e n c e d b y w e d g i n g t h e space b e h i n d t h e 
greater t r o c h a n t e r a n d a s k i n g for s t ra ight leg 
e x t e r n a l r o t a t i o n (Fig. 23-3). 

T h e i sch ia l t u b e r o s i t y i s t h e b o t t o m m o s t 
edge o f t h e h i p a s s e m b l y ; i t p r o v i d e s a n e n d -
p o i n t for t h e t e n d o n s o f t h e h a m s t r i n g s . 
W h e n t h e h a m s t r i n g s are t i g h t , t h e y pul l 
d o w n w a r d on t h e i s c h i u m . As a result , t h e 
s a c r u m i s o v e r w o r k e d w i t h a n y m o v e m e n t . 
Release m u s t necessar i ly i n c l u d e w o r k t o 
re lease t h e h a m s t r i n g s . 

H o w t o k n o w w h e r e t o s tar t? O b s e r v i n g 
n o r m a l m o v e m e n t i s usua l ly h e l p f u l — w a l k ­
ing , s i t t ing , s t a n d i n g . O n e o f Ida Rolf 's first 
p r i n c i p l e s was " t a k e t h e par t t o n o r m a l a n d 
m a k e i t m o v e . " W e w a n t t o e v a l u a t e t h e ba l ­
a n c e d m o v e m e n t o f t h e j o i n t — t h e in i t ia l 
m o v e m e n t f r o m a n ideal h o m e p o s i t i o n . For 
t e s t i n g p u r p o s e s on ly , i n t h e h i p a n d leg, t h e 

Figure 23-3 
Rotators of the hip. 
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ideal s t a n d i n g p o s i t i o n is as f o l l o w s : fee t 
t o g e t h e r , a n k l e s t o u c h i n g , h e e l s a b o u t a n 
i n c h apar t . In t h i s p o s i t i o n , a s h a l l o w k n e e 
b e n d wil l g r a p h i c a l l y reveal t e n s i o n s i n t h e 
s a c r u m a n d g r o i n . I n t h e k n e e b e n d , t h e k n e e 
s h o u l d c o m e s t ra ight f o r w a r d o v e r t h e s e c o n d 
t o e ; t h e b a c k i s k e p t s t ra ight . A s e c o n d m o v e ­
m e n t , l e a n i n g over t o t o u c h t h e t o e s , s h o w s 
t h e ab i l i ty o f t h e h a m s t r i n g s t o l e n g t h e n a n d 
t h e i s ch ia l t u b e r o s i t i e s t o a p p r o p r i a t e l y 
w i d e n . 

T h r e e m a i n s trategies i n t e r a c t i n t h i s d e e p 
level o f work ; t r a c t i o n , t i ssue s t r e t c h i n g , a n d 
c l i e n t m o v e m e n t . T r a c t i o n c a n b e pass ive o r 
a c t i v e o n t h e c l i ent ' s part . Act ive t r a c t i o n 
i n v o l v e s s t r e t c h i n g t o t h e l i m i t o f t h e ges ture . 
For e x a m p l e , a h e e l s t r e t c h ac t iva tes t h e 
Achi l les t e n d o n , t h e b a c k o f t h e k n e e s , t h e 
h a m s t r i n g s , a n d u p i n t o t h e i s ch ia l tuberos i ty . 
T h i s c a n b e c o m b i n e d w i t h o t h e r m o v e m e n t s , 
e .g. h e e l s t r e t c h w i t h h i p r o t a t i o n or leg l ift . 
M o v e m e n t s s h o u l d b e g u i d e d for p r e c i s i o n t o 
g ive m a x i m u m ass i s tance t o t i ssue s t r e t c h i n g . 

A g u i d i n g p r i n c i p l e in sof t t i ssue w o r k is 
" w h a t ' s d o n e i s d o n e . " Dr. Rol f used to say, " I f 
a t first y o u d o n ' t s u c c e e d , get t h e h e l l o u t . " A 
m o r e l o n g - w i n d e d w a y o f say ing t h e s a m e 
t h i n g i s t h a t w h e n t issue i n a n area w o n ' t 
s t r e t c h , it 's b e c a u s e it 's n o t r e a d y t o s t r e t c h . 
W o r k i n a n o t h e r area h a s t o h a p p e n first. 

T h e art o f a b o d y w o r k e r i s k n o w i n g w h e r e 
to w o r k n e x t . Part ly t h i s i s a m a t t e r o f exper i ­
e n c e . W o r k c a n p r o c e e d c o n t i g u o u s l y : sacroi l ­
iac j u n c t i o n — l u m b a r a r e a — l o w e r r ibs . W o r k 
c a n m o v e t o t h e o t h e r side o f t h e j o i n t . O n e 
n o n - o b v i o u s s e q u e n c e i n v o l v e s l o o k i n g a t t h e 
c o u n t e r b a l a n c i n g s t ruc ture . I n t h e case o f t h e 
h i p , t h i s w o u l d b e t h e s p i n e a n d t h e br idge 
w o u l d b e t h e p s o a s . J u s t a s t h e p o s i t i o n o f t h e 
f o o t (by w a y o f t h e leg) f ixes t h e a n g l e o f t h e 
pelvis f r o m b e l o w , s o d o e s t h e p o s i t i o n o f t h e 
s p i n e f ix t h e pelvis f r o m a b o v e . T h e h o l d i n g 
p a t t e r n c a n o r i g i n a t e i n t h e l u m b a r s p i n e , a t 
t h e dorsal h i n g e , o r e v e n t h e o c c i p u t . (As w e 
h a v e e x p l a i n e d i n t h e t e x t , t h e dorsa l h i n g e 

is a var iab le m i d - b a c k l o c a t i o n w h e r e s h o u l ­
der m o v e m e n t a n d b o d y support i n t e r m e s h . ) 
T h e g r o i n a n d par t i cu lar ly t h e i n g u i n a l liga­
m e n t are a n t e r i o r aspects o f sc iat ic p a i n . 

W h e n t h e r e are t rue p h y s i c a l defici ts s u c h 
as a scol ios is or a m i s s i n g p o r t i o n of a verte­
bra , t h e r e wil l b e a n o n g o i n g n e e d for b o d y ­
w o r k . T h i s does n o t m e a n a n of f ice visit o n c e 
a w e e k or e v e n o n c e a m o n t h . I t c a n m e a n 
a b a t c h o f w o r k every c o u p l e o f years . T h e 
c l i e n t i s t h e b e s t j u d g e o f w h a t h e / s h e n e e d s . 
U n d e r stress, w h e t h e r t r a u m a t i c o r repet i t ive , 
t h e b o d y wil l t e n d t o re turn t o p a t t e r n . T h i s 
does n o t m e a n t h a t earl ier b o d y w o r k was n o t 
e f fec t ive . G e n e r a l l y speaking , r e n e w e d w o r k 
wil l be easier, less u n c o m f o r t a b l e , a n d prog­
ress wil l be faster. 

How to Touch— 
Example: carpal tunnel syndrome 
I n t h i s s e c t i o n w e are b r i n g i n g t o g e t h e r p o i n t s 
a b o u t t o u c h f r o m pr ior s e c t i o n s . 

(A) C o n s i d e r t h e or ig in o f t h e p r o b l e m — 
a c c i d e n t , r e p e a t e d in jury , or repet i t ive use 
u n d e r stress. Carpa l t u n n e l s y n d r o m e is a 
c lass ic e x a m p l e o f repet i t ive use u n d e r stress. 
A m o s t c o m m o n v e r s i o n arises f r o m c o m p u ­
ter use . T h e ges ture i n c l u d e s t e n s e l y s tar ing 
at a smal l (usual ly t o o low) screen w h i l e over-
f o c u s i n g t h e eyes a n d t h r u s t i n g t h e h e a d 
forward . T h i s sets u p a n i m b a l a n c e a t t h e 
s h o u l d e r — t h e scapula rides u p , t h e c lavic le 
a n d a c r o m i o n are e levated , a n d t h e a r m has 
los t its b a s e of suppor t . E v e n i f t h e screen is 
n o t t o o l o w a n d t h e k e y b o a r d p o s i t i o n i s ade­
q u a t e , p r o l o n g e d eye t e n s i o n a n d h e a d thrust 
c rea te a p r o b l e m . T e n s i o n a n d overuse are 
t h e culpr i ts h e r e . F r o m t h i s br ie f analys is i t 

i s o b v i o u s t h a t t h e r e c a n n o t b e m u c h h e l p 
for carpal t u n n e l s y n d r o m e w i t h o u t w o r k 
o n t h e shoulder , n e c k , a n d occ ip i ta l r idge. 

(B) A c u t e s p a s m is a s ignal for c a u t i o n . 
W o r k c a n b e g i n o n t h e superf ic ial layers o r 
on s u r r o u n d i n g areas. T h e idea i s to give t h e 
t issue u n d e r s p a s m rel ief b e f o r e w o r k i n g o n 
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i t directly. In a c u t e carpal t u n n e l p a i n , i t i s 
he lpful t o reduce t e n s i o n i n t h e i n t e r o s s e u s 
m e m b r a n e o f t h e f o r e a r m a n d t o res tore free 
r o t a t i o n b e t w e e n t h e radius a n d u l n a a t t h e 
e lbow. A l m o s t a lways, t h e r e is a l o c k on 
m o v e m e n t o f t h e u l n a b e c a u s e o f t issue 
t i g h t n e s s a t t h e b a c k o f t h e e lbow. R e s t o r i n g 
e last ic i ty h e r e will start to ease t h e a c u t e p a i n 
at t h e wrist . 

(C) "Resis t ive m o v e m e n t " i s o u r p h r a s e for 
t h e m a n e u v e r o f w e d g i n g a t issue space o p e n 
w h i l e t h e c l i en t m o v e s . I n carpal t u n n e l syn­
d r o m e , th i s i s par t i cu lar ly useful in o p e n i n g 
t h e spaces b e t w e e n t h e smal l b o n e s a t t h e 
base o f t h e h a n d . O n e speci f ic e x a m p l e o f a 
smal l m u s c l e t h a t s e e m s t o get par t i cu lar ly 
t i g h t i s t h e o p p o n e n s , w h i c h a d d u c t s t h e 
t h u m b across t h e p a l m . W e d g i n g a t t h e 
base o f t h e t h u m b w h i l e a s k i n g t h e c l i e n t 

t o a d d u c t t h e t h u m b wil l e v e n t u a l l y re lease 
this area. W e d g i n g o n t h e o p p o s i t e side o f 
t h e h a n d ( h y p o t h e n a r space) p r o d u c e s f u r t h e r 
o p e n i n g . A l t h o u g h t h e h y p o t h e n a r m o v e ­
m e n t is subt le , t h e r e is a gesture l ike grasping 
w i t h t h e b a s e o f t h e h a n d t h a t wil l h e l p t h i s 
o p e n i n g . 

(D) G e t t i n g t h e feel o f t i ssue i s an o n g o i n g 
s tudy for a b o d y w o r k e r . T h e u l t i m a t e g o a l is 
to m o v e t h e fascial s h e a t h s in s u c h a w a y as 
to restore elast ic i ty. S o m e cues : Lift t h e t issue, 
t ry n o t t o c o m p r e s s it . B e sure t h a t y o u are 
tak ing t h e t issue in a d i r e c t i o n r a t h e r t h a n 
c o m p r e s s i n g i t t o t h e b o n e . B e a t t e n t i v e t o 
a n a t o m y ; fiber d i r e c t i o n wil l o f t e n i n f o r m 
y o u a b o u t t h e d e p t h o f t issue y o u are inf lu­
e n c i n g . Try n o t t o o v e r w o r k t issue; w h e n n e w 
s tre tch h a s b e e n a c h i e v e d , let t h e t issue rest 
a n d in tegra te . K n o w t h a t a t e n s e surface layer 
will usual ly h a v e fascial f ibers g o i n g i n m a n y 
d i rec t ions . 

(E) A special a p p r o a c h to t issue i n v o l v e s 
g o i n g across t h e d i r e c t i o n o f t i ssue f ibers . T h i s 
i s n o t a c o m m o n m a n e u v e r ; i t c a n be v e r y 
he lpful i n t h e r ight p l a c e . I n carpal t u n n e l 
s y n d r o m e , t h e r e t i n a c u l u m , a t h i n b i n d i n g 

s h e a t h a r o u n d t h e wrist , r e s p o n d s wel l t o t h i s 
a p p r o a c h . I t i s a lso useful w h e r e t issue is v e r y 
t i g h t b u t n o t i n s p a s m — b e h i n d t h e e lbow, o n 
t h e a r m just b e l o w t h e s h o u l d e r j o i n t ( j u n c ­
t i o n o f t h e t rapezius a n d d e l t o i d ) , a n d jus t 
a b o v e a n d b e l o w t h e s p i n e o f t h e s h o u l d e r 
b l a d e . C a r e m u s t b e t a k e n t h a t t h e r e i s g o o d 
s u p p o r t u n d e r a s t ruc ture b e i n g w o r k e d in 
t h i s way. 

(F) O n e o f t h e m o r e subt le aspec ts o f b o d y ­
w o r k i s r e c o g n i z i n g a n d a s k i n g for a p p r o p r i a t e 
m o v e m e n t . M o s t k i n e s i o l o g y t e x t s d e s c r i b e 
r a n g e o f m o t i o n ; t h i s i s n o t e x a c t l y w h a t w e 
are l o o k i n g for. W e w a n t t o d e f i n e a n d use t h e 
in i t ia l ges ture f r o m t h e " h o m e " p o s i t i o n . For 
e x a m p l e , t h e h o m e p o s i t i o n o f t h e e l b o w 
w h i l e ly ing o n t h e b a c k i s p o i n t i n g a w a y f r o m 
t h e t r u n k . T h i s i s n o t t h e " a n a t o m i c a l pos i ­
t i o n " descr ibed i n t e x t s . N o r m a l m o v e m e n t 
h e r e i n our t e r m s i s t h e ab i l i ty t o sl ide t h e 
e l b o w a w a y f r o m t h e b o d y a n d b a c k w i t h o u t 
twis t ing a t t h e e l b o w or e levat ing t h e shoulder . * 

W h e n l y i n g o n t h e b a c k , t h e h o m e pos i ­
t i o n o f t h e scapula i s flat a g a i n s t t h e ribs, par t 
w a y d o w n t h e b a c k . I n n o r m a l m o v e m e n t , 
t h e scapula d o e s n o t rise w i t h m o v e m e n t o f 
t h e a r m . In fac t , i t drops s l ight ly as a c o u n ­
t e r w e i g h t a s t h e a r m i s ra ised. W h e n l y i n g 
o n t h e b a c k , t h e h o m e p o s i t i o n o f t h e wrist 
a l lows t h e p a l m t o rest flat w i t h e l b o w p o i n t ­
i n g a w a y f r o m t h e t r u n k . W h e n ra is ing t h e 
h a n d , i t s h o u l d b e poss ib le t o l e n g t h e n 
t h r o u g h t h e p a l m b y first ra is ing t h e f ingers 
a n d t h e n ra is ing t h e rest o f t h e p a l m i n sec­
t i o n s (Fig. 23-4). F l e x i o n is t h e s a m e r o l l i n g 
ges ture in reverse . 

(G) U s i n g m o v e m e n t a l lows f r e e i n g o f t h e 
s t ruc ture at a level u n a t t a i n a b l e w i t h t h e use 
o f m a n i p u l a t i o n a l o n e . However , t h i s m u s t 
b e prec ise , e d u c a t e d m o v e m e n t , a s w e h a v e 
d e s c r i b e d a b o v e i n t h e case o f t h e a r m . I t i s 

*For an excellent exposition of this concept, see Ida P. 
Rolf, Confinia Psychiatrica, Vol. 16, pp. 77-78 , 1973 . Avail­
able from the Rolf Institute, Box 1868 , Boulder, Colorado 
8 0 3 0 6 . 
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g e n e r a l l y n o t poss ib le t o use m o v e m e n t ear ly 
i n m a n i p u l a t i o n b e c a u s e t h e s t ruc ture i s t o o 
c o m p r e s s e d t o ge t a c c u r a t e m o v e m e n t . T h e r e 
are e x c e p t i o n s , o f c o u r s e . W i t h s o m e m a n u a l 
assist, c o r r e c t m o v e m e n t m a y b e p o s s i b l e 
ear ly o n . 

How to Make It Last 
T h e e l e m e n t o f t i m e i s i m p o r t a n t i n b o d y ­
w o r k . W e h a v e t a l k e d a b o u t n o t d i v i n g i n 
b e f o r e t h e s t ruc ture i s ready t o o p e n , o f pre­
p a r i n g t h e way. A n o t h e r aspec t o f t i m i n g i s 
t h e i n t e g r a t i o n t h a t h a p p e n s b e t w e e n sess ions 
a n d after a g r o u p of sess ions . T h i s i s an e x a m ­
ple o f l a t e n c y in t h e l e a r n i n g p r o c e s s . I t i s jus t 
a s n e c e s s a r y t o a l l o w t i m e for i n t e g r a t i o n 
b e t w e e n w o r k as i t i s to do t h e w o r k . 

C l i e n t e d u c a t i o n i s a n essent ia l par t o f 
b o d y w o r k . Idea l ly t h i s h a s b e e n h a p p e n i n g 
i n a n o n g o i n g w a y t h r o u g h o u t t h e sess ions . 
A p r i m a r y goal of s u c h e d u c a t i o n is r e f i n i n g 
t h e ab i l i ty t o sense p h y s i c a l c h a n g e . T h e r e 
wi l l b e c h a n g e s i n s t a n c e , s h o u l d e r h e i g h t , 
p o s i t i o n o f t h e a r m — t h e b e s t t i m e t o n o t i c e 
t h e s e i s w h e n t h e c h a n g e i s n e w . T h e m i n d 
l e a r n s b e s t b y c o m p a r i n g s e n s a t i o n ; w h e n 

c h a n g e i s r e c e n t , t h e c o m p a r i s o n i s m o s t 
v iv id . 

T o o m u c h i n f o r m a t i o n c a n b e o v e r w h e l m ­
i n g . A glut of n e w b o d y s e n s a t i o n s i s m e r e l y 
c o n f u s i n g . Keep i n m i n d t h a t i n t h e per iod 
jus t f o l l o w i n g b o d y w o r k , b o d y a n d m i n d 
are in a f luid s tate . O n e or a t m o s t t w o n e w 
t h i n g s t o f o c u s o n i s all t h a t c a n r e a s o n a b l y 
b e i n c o r p o r a t e d . 

O n e o f t h e c l i e n t q u e s t i o n s t h a t bedevi ls 
t h e b o d y w o r k e r is " A m I d o i n g i t r i g h t ? " Am I 
w a l k i n g r ight , b r e a t h i n g r ight , s leeping r ight? 
T h e o n l y w a y o u t o f th i s d i l e m m a o f "Tight­
n e s s " i s to h e l p i n c r e a s e c l i e n t sensit ivi ty. 
T h e feel o f t h e b o d y i s t h e bes t guide . A n ide­
al ized " c o r r e c t " p o s i t i o n h a s t o b e gradual ly 
a p p r o a c h e d . For e x a m p l e , in a c l i e n t w h o is 
p i g e o n - t o e d , f o r c i n g a s t r a i g h t - a h e a d f o o t 
p o s i t i o n b e f o r e t h e k n e e s a n d espec ia l ly t h e 
h i p s c a n a c c o m m o d a t e t h e n e w p o s i t i o n i s 
d a m a g i n g to t h e s t ruc ture as wel l a s c o n f u s i n g 
t o t h e c l i e n t . 

W e h a v e a l l u d e d t o t h e n e e d for w o r k o n 
c o m p e n s a t i n g p a t t e r n s . K n o w i n g w h e r e t h a t 
c o m p e n s a t i o n is l ike ly to be is o f t e n a m a t t e r 
o f e x p e r i e n c e . We list a few b e l o w t h a t h a v e 
b e e n useful t o us : 

carpal t u n n e l n e c k a n d s h o u l d e r 
s p r a i n e d a n k l e t w e l f t h r ib 
sc iat ic p a i n l u m b a r ver tebrae , dorsal 

h i n g e , a t l a n t o - o c c i p i t a l 
j u n c t i o n , s h o r t leg, 
g r o in , a n d psoas 

k n e e p a i n h i p ; s o m e t i m e s a nk le 
s h o u l d e r burs i t i s ribs a n d d i a p h r a g m ; 

l i t t le f inger 
t e n n i s e l b o w wrist 

As Dr. Rol f o f t e n said, " W h e r e y o u t h i n k i t 
is, i t a i n ' t . " W e h a v e used t h e c o n n e c t i v e tis­
sue c o n c e p t i n t h e c o n t e x t o f Rol f ing a n d i t 
h a s b e e n v a l u a b l e t o u s i n o p e n i n g u p n e w 
vis tas . W e h o p e t h a t i t wil l e x p a n d y o u r h o r i ­
z o n a s wel l , n o m a t t e r w h a t t r a d i t i o n o f b o d y ­
w o r k y o u p r a c t i c e . 

Figure 23-4 
Wedging the muscles of the forearm in combina­
tion with movement of the hand. 



Illustration Index 

a c r o m i o n 1 5 - 1 , 1 7 - 2 , 1 7 - 8 . 
adductor magnus m. 19-5. 
atlanto-occipital junction 13-7. 
amnion 2-1. 
belly band/strap 12-2 A&B. 
brachialis m. 4-2. 
calcaneus 7-3. 
cervico-dorsal junction 13-7. 
cervical-thoracic junction 13-7. 
chest band/strap 12-2 A&B. 
chin band/strap 12-2 A&B, 14-5. 
clavicle 14-5, 15-1, 17-8, 18-3. 
collar band/strap 12-2 A&B, 14-5, 15-1. 
coracobrachialis m. 8-3. 
coracoid process 8-3, 15-1. 
costal arch 13-1A, 15-3, 15-4, 15-6. 
deltoid m. 17-2, 17-8, 17-11. 
dorsal hinge 12-3B, 13-7. 
ectoderm/ectodermal 2-1, 2-2, 2-3. 
endoderm/endodermal 2-1, 2-2, 2-3. 
erector spinae m. 10-2, 18-2, 21-2, 21-4, 21-6. 
external abdominal oblique m. 17-7, 19-7. 
eye band/strap 12-2 A&B. 
flexures (junctions of the spinal column) 13-7. 
fontanelles 14-3. 
gluteus maximus m. 10-2, 15-5, 17-5, 18-2, 19-1, 

19-7, 21-2, 21-3. 
gluteus medius m. 19-7. 
gluteus minimus m. 19-7, 19-8. 
gracilis m. 19-1, 19-5, 19-6. 
groin band/strap 12-2 A&B, 15-4, 15-5, 15-6. 
hyoid b. 14-5, 15-1. 
iliacus m. 19-4, 19-10. 
iliotibial tract 5-2, 17-5, 18-2, 19-1, 19-6, 21-2, 

21-3. 
inguinal band/strap 12-2 A&B, 13-1A, 13-1B, 15-4. 
inguinal ligament 5-2, 13-1A, 13-1B, 13-6, 15-6. 
ischial tuberosity 18-3. 
junctions of the spinal column 13-7. 
latissimus dorsi m. 8-8, 12-3B, 17-1, 17-2, 17-11, 

21-2, 21-3 . 

levator scapulae m. 8-8, 17-6. 
ligamentum nuchae 18-7. 
lumbo-dorsal junction 13-7. 
lumbo-sacral junction 13-7. 
mediastinum 18-3. 
mesoderm/mesodermal 2-1, 2-2. 
midchest band/strap 12-2 A&B, 12-3 A. 
notochord 2-1, 2-2, 2-3. 
obturator internus m. 15-7, 19-4, 19-8, 19-10. 
pectoralis major m. 12-3A, 12-3B, 17-1, 17-11. 
pectoralis minor m. 8-3. 
pelvic diaphragm 15-7, 18-3, 20-3 . 
perichondrium 7-2. 
periosteum 4-2, 7-2. 
piriformis m. 19-4, 19-8. 
primitive streak 2-1, 2-3. 
psoas m. 10-5, 10-6A, 19-2, 19-3, 19-4, 20-3, 

21-4, 21-5 . 
pubic band/strap 12-2 A&B. 
quadratus lumborum m. 21-4, 21-6. 
rectus abdominis m. 5-2, 12-3A, 12-3B, 13-1A, 

15-6, 20-3 . 
sacro-coccygeal junction 13-7. 
sacro-iliac junction 18-2. 
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