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Spirality of the Muscle Layers of the Intestine 

I t  is c o m m o n l y  s t a t e d  in  t e x t b o o k s  of A n a t o m y  a n d  
P h y s i o l o g y  t h a t  t h e  l aye r s  of t h e  m u s c u l a r i s  e x t e r n a  a re  
he l ica l ly  a r r a n g e d ;  t h i s  a t t r a c t i v e  idea,  w i t h  i t s  func-  
t i o n a l  imp l i ca t ions ,  wou ld  seem to  be  a t t r i b u t a b l e  
m a i n l y  to  CAREY 1. T h e  b u l k  of e x p e r i m e n t a l  evidence ,  
however ,  f r o m  t h e  small ,  a n d  large  i n t e s t i ne s  of seve ra l  
species,  i n c l u d i n g  m a n ,  lends  l i t t l e  s u p p o r t  to  t h i s  con-  
cep t  of  s p i r a l i t y  of t h e  musc le  l ayers  of t h e  i n t e s t i n e  
(see ELSEN a n d  AREYZ). R e c e n t l y  PACE a n d  WILLIAMS ~ 
h a v e  f o u n d  t h e  c i r cu la r  l aye r  of  t h e  m u s c u l a r i s  e x t e r n a  
of t h e  h u m a n  co lon  to  b e  a n  ' e x p a n d i n g  m e s h w o r k  of 
i n t e r c o n n e c t i n g  b a n d s '  a n d  h a v e  sugges ted  t h a t  i t  is  a 
s i m p l e  m a t t e r  for  t h e  i n v e s t i g a t o r  to  d e m o n s t r a t e  t h e  
o r g a n i s a t i o n  in  w h i c h  he  wishes  to  bel ieve.  

W e  h a v e  examined ,  b y  mic rod i s sec t ion  a n d  b y  con-  
v e n t i o n a l  h i s to logica l  m e t h o d s ,  t h e  c i r cu la r  l aye r  of t h e  
m u s c u l a r i s  e x t e r n a  of  t h e  r a b b i t  d i s t a l  colon.  W e  f i nd  
t h a t  t h e  c i rcu la r  l aye r  cons i s t s  of q u i t e  d i s t i n c t  b u n d l e s  
(F igure  1) which ,  in  t h e  d i s t e n d e d  bowel,  a re  s t a c k e d  l ike  
t h e  leaves  of a V e n e t i a n  b l i n d  (compare  GOERTTLER4); 
these  b u n d l e s  lie a t  r i g h t  angles  to  b u n d l e s  of t h e  longi-  
t u d i n a l  musc le  layer .  E a c h  b u n d l e  in  t h e  c i rcu la r  musc le  
l aye r  is composed  of s m o o t h  musc le  cells, v i r t u a l l y  a l l  
of wh ich  lie a l o n g  t h e  long  ax i s  of  t h e  b u n d l e ;  never the les s ,  
t h e r e  a re  i r r egu l a r  i n t e r c o n n e c t i n g  s t r a n d s  of  m u s c u l a r  
t i s sue  w h i c h  l i n k  c o n t i g u o u s  b u n d l e s  (F igure  2). W h e n  
t h e s e  i n t e r c o n n e c t i n g  s t r ands ,  w h i c h  a re  t h i n n e r  t h a n  
t h e  p a r e n t  bund les ,  are  b r o k e n  d u r i n g  mic rod i s sec t ion  

t h e  b u n d l e s  of t h e  c i r cu la r  musc l e  l aye r  occas iona l ly  
come  a w a y  in  i n t a c t  r i ngs ;  moreover ,  a c i r cu la r  musc le  
b u n d l e  c a n n o t  b e  d e m o n s t r a t e d  t o  fo rm m o r e  t h a n  one  
t u r n  of a coil. 

Fig. 1. A longitudinal section of rabbit distended distal colon. Note 
the separate bundles of the circular layer of the muscularis externa, 
the thin strands of connective tissue between these bundles, and 
the regions of contact between the longitudinal and circular layers 
of the muscularis externa. The oral end of the section is uppermost. 
Stain H, and E. 

Fig. 2. A flat preparation of muscularis externa of rabbit distended 
distal colon. Note the bundles of circular muscle (in focus) and 
the interconnecting strands of muscular tissue. Stain H. and E. 

T h e  o r g a n i s a t i o n  of t h e  c i rcu la r  l ayer  of t h e  muscu la r i s  
e x t e r n a  of t h e  r a b b i t  d i s t a l  co lon  would  the re fo re  seem 
s o m e w h a t  s imp le r  t h a n  t h a t  f o u n d  b y  PACE a n d  WIL- 
LIAMS in t h e  h u m a n  colon  a n d  a l t hough ,  b y  v i r t u e  of 
t h e  i n t e r c o n n e c t i n g  s t r ands ,  t h e  c i r cu la r  l aye r  m a y  
b e h a v e  as  a sp i r a l  in  a f u n c t i o n a l  sense,  t h e  b u n d l e s  of 
c i r cu la r  musc le  c e r t a i n l y  do  n o t  f o r m  p a r t  of a n  e x t e n s i v e  
he l ix  in  t h e  s t r u c t u r a l  sense  env i saged  b y  CAREY. 

Rdsumd. On a 6tudi6,  p a r  la  mic rod i s sec t ion  e t  p a r  
les m ~ t h o d e s  h i s to log iques  couran tes ,  l ' o r g a n i s a t i o n  de 
la  couche  c i rcu la i re  de  la  m u s c u l a r i s  e x t e r n a  du  co lon  
d i s t a l  d u  Lap in .  Les  fa i sceaux  de  la  couche  c i rcu la i re  
ne  f o n t  c e r t a i n e m e n t  p a s  p a r t i e  d ' u n e  sp i ra le  e x t e n s i v e  
d a n s  le sens  s t r u c t u r a l ,  c o m m e  le d6cr i t  CAREY. 
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