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housewife really is g rea t  fun  a n d  th o u g h  m ore  serious-  
m in d ed  colleagues scorn  the fun o f  tennis ,  sh opp ing  
expedit ions,  p u sh in g  p ra m s  in the p a rk ,  etc., I am 
u n re p e n ta n t  a n d  I still miss these p leasan t  social pastimes.

Nonetheless ,  lo o k in g  b ack  25 years, I do  not  regret the fact 
tha t  I have been active p rofess ional ly  all tha t  time a n d  I 
believe that  all w o m en  w h o  have received a professional  
t ra in ing  sh o u ld  m ake  th a t  c o m m i tm e n t  a n d  accep t tha t  
responsibili ty .

T h e  second  po in t  I w an t  to  m ake  re lates to con t inu ing  
y o u r  ed uca t ion .  It m ay  s o u n d  r id iculous to  you w ho  have 
ju s t  w rit ten  a n d  passed  y o u r  finals af ter  fou r  long, a n d  I ’m 
sure a t  t imes,  seemingly endless years  o f  h a rd  w ork  and  
study .  Firs t ly  you  ca n n o t  a f fo rd  no t  to keep up  with  new 
deve lopm ents .  It has been  said th a t  in m edicine you are out  
o f  d a te  w ith in  five years o f  qua l i fy ing  if you  h a v e n ’t been in 
r egular  practice, r e a d  yo u r  jo u rn a ls  cons tan t ly  a n d  a t ten d ed

refresher courses. Secondly ,  bu t  equal ly  im p o r ta n t ,  is the 
t r e m e n d o u s  intellectual excitem ent o f  con t inua l ly  reading, 
s tud y in g  an d  learning. T h e  rich rew ards  a n d  personal  
sa t is fac tion  to be ga ined  f rom  a cqu i r ing  new know ledge  an d  
skills, especial ly fo r  som e reason  as one gets older , are  
im poss ib le  to  o veres t im ate  even if you  d o n ’t get pa id  m ore  
for  it! I have b ecom e a ch ron ic  s tude n t  a n d  like any  o the r  
c h ro n ic  illness il can  be a bit t ry ing  a t  t imes,  b u t  with 
h indsight  I th in k  my only regret is th a t  I have n o t  h a d  m ore  
t ime to  sp e n d  on  co n t in u in g  ed uca t ion .  T h e  t ime I have spent 
has p ro v id ed  the m ost  rew ard ing  experiences o f  my career.

D O N ’T  S T O P  W O R K I N G  —  because  w o rk  is m uch  m ore  
fun  than  fun.

D O N ’T  S T O P  L E A R N I N G  —  “ persona l ly  I ’m always 
ready  to learn a l th o u g h  I d o n ’t m uch  like being t a u g h t” 
(Churchill) .

THE ANATOMY AND MOVEMENTS 
OF THE SHOULDER
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S U M M A R Y

The ana tom y o f  and m ovem en ts occurring at, the 
glenohum eral, sternoclavicular and  acrom ioclavicular jo in ts, 
are discussed. M uscles acting  on the shoulder girdle and  
g lenohum era l jo in ts  are tabulated.

T h e  sh o u ld e r  can  be described  as the a r t icu la t io n  between 
the h ead  o f  the h u m e ru s  a n d  the glenoid  cavity o f  the 
scapu la .  H ow ever ,  funct ional ly  it is far  m ore  com p l ica ted  as 
the sh o u ld e r  includes all the s t ruc tures  w hich  jo in  the u p p e r  
l im b to  the th o ra x  (M atsen ,  1980).

A N A TO M Y

T h e  jo in t s  involved in the  sh o u ld e r  include the 
g len o h u m era l ,  s te rnoc lav icu la r  a n d  ac rom ioc lav icu la r  jo in ts  
(Fig. I).

T H E  G L E N O H U M E R A L  J O I N T

This is a synovia l  mult i-axial  ball a n d  socket  jo in t  between 
the h e a d  o f  the  h u m eru s ,  which  is slightly less t h a n  a hem is
phere, a n d  the small  sha l low  p ea r - sh ap ed  glenoid  cavity  o f  
the scapu la .  T h e  concave g leno id  cavity  is deepened  by a rim 
o f  f ibro-cart ilage ,  the g lenoidal  lab rum . T h e  a r t icu lar  
su rfaces a re  covered  by a layer o f  a r t icu la r  cart i lage a n d  are 
held  toge ther  by a very loose f ib rous  capsule .  T h e  size an d  
sha pe  o f  the a r t icu la r  surfaces a n d  the laxity o f  the capsule 
m a k e  this the m ost  m obile  jo in t  in the body .  H ow ever ,  this 
m obil i ty  m akes  the  g len o h u m era l  jo in t  ex trem ely  unstable . 
T h e  capsule  is sl ightly s t reng thened  by l igaments.  A b o v e  is 
the c o ra e o h u m e ra l  l igam ent (H o l l ingshead  a n d  Jenk ins ,  
1981) a n d  a n t e r io r ly  th re e  t h i c k e n e d  b a n d s ,  the 
g len o h u m era l  l igaments ,  can be seen on the inner  aspect  o f  
the capsule . A synovia l  m e m b ra n e  lines the inner  su rface  o f  
the capsule, the in t ra cap su la r  b one  a n d  enshea thes  the long

^Lec ture r ,  D e p a r tm e n t  o f  A n a to m y ,  U nivers i ty  o f  C a p e  
Town.
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O P S O M M I N G

D ie ana tom ie  van, en bew egings wat p laasv ind  by, die 
glenohum erale, sternokla v iku lere  en a krom ioklaviku lere  
gew rigte, word bespreek. Sp iere  wat om  die skouergordel en 
glenohum erale gew rig te  bew eging m eebring, w ordgetabuleer.

head  o f  biceps w hich  passes t h ro u g h  the  jo in t .  T he  synovial 
cavity  c o m m u n ic a te s  th ro u g h  the capsule  with bu rsae  which 
lie deep to  ad jacen t  musc les.  Nerves th a t  supp ly  the jo in t  are 
m ain ly  f rom  the p o s te r io r  co rd  o f  the  brachia l  plexus (C 5, 6 , 
7, 8 , T l ) (W il l ia m s  a n d  W arw ick ,  1980).

T H E  S T E R N O C L A V IC U L A R  J O I N T

T his  is a  s table  synovia l  jo in t  be tween the medial  ar t icu la r  
facet on  the clavicle a n d  the first cos tal  cart i lage an d  
c lav icu lar  n o tch  o f  the  m a n u b r iu m  sterni. T h e  a r t icu la r  
surfaces a re  not  co n g ru e n t  a n d  the  jo in t  cavity is div ided int^T, 
two ch a m b e rs  by a  f ib roca r t i lag inous  a r t icu la r  disc. T h e ^  
jo in t  is enclosed  in a f ib rous  capsule  which is s t reng thened  on 
all su rfaces by l igaments ,  the m ost  powerful  a n d  most 
im p o r t a n t  o f  these being  the inferiorly  p laced cos toc lav icu la r  
l igam ent.  T h is  is b i lam in a r ,  con n ec t in g  the  first rib an d  
costal  cart i lage to  the u n d e r  surface  o f  the clavicle.

T H E  A C R O M IO C L A V IC U L A R  J O IN T

T his  is a p lane  synovia l  j o in t  be tween the a r t icu la r  facets 
on the lateral en d  o f  the clavicle a n d  the  m edia l  r im o f  the 
a c ro m io n  process o f  the scapula.  T h e  a r t icu la r  su rfaces are 
covered  with fibrocart i lage a n d  connected  by a  synovial lined 
f ib rous  capsule. T he  cavity  thus fo rm ed  can  be part ia l ly  
div ided above  by a f ib ro car t i lag inous  disc. T h e  capsu le  is 
s u p p o r te d  a b o v e  by the ac ro m io c lav icu la r  l igam ent an d  
below by the s t r o n g  im p o r t a n t  co racoc lav icu la r  l igament. 
T h e  co racoc lav icu la r  l igam ent  is div ided in to  co n o id  an d  
t r ap ezo id  p ar ts  which  connec t  the c o raco id  p rocess o f  the 
sc ap u la  w ith  the ad jacen t  u n d e r  surface  o f  the clavicle, 
m a in ta in in g  the  co r rec t  re la t ionsh ip  between the  scapu la  a n d
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THE SHOULDER

1. G len o h u m era l jo in t.
2. S te rn o c lav icu la r jo in t.
3. A cro m io c lav icu la r jo in t.

clavicle at  all times, thus s u p p o r t in g  the acrom ioclav icu lar  
joint.

MOVEMENT

M o v e m en t  at  the g len o h u m era l  jo in t  is rarely  isolated in 
no rm a l  shou lde r  func t ion .  H ow ever ,  the m o v em en t  is easier 
to u n d e rs ta n d  if it is ana lysed  by exam in ing  each joint 
separately.

D is t inc t ion  m ust  be m a d e  between true physiological  
movem ent  a n d  exercise therapy .  M o v e m e n t  at  the 
g lenohum era l  jo in t  occurs  in the p lane  o f  the scapu la ,  thus 

carries the a r m  m edially  across the f ron t  on  the chest
, .! a n ^  W arw ick ,  1980), the p lane  o f  m o v e m e n t  being 

oblique,  no t  sagitta l  (Fig. 2).

A b d u c t io n  a n d  a d d u c t io n  occurs  in a  vertical p lane  at  
right angles to  the p lane  o f  flexion a n d  extension  (Williams 
and W arw ick ,  1980) the a rm  m ov ing  fo rw ard s  a n d  lateral ly 
away f ro m  the b o d y  in a b d u c t io n ,  r e tu rn ing  in the same 
plane in ad d u c t io n .  M edia l  a n d  lateral ro ta t io n  occur  a ro u n d  
the long  axis o f  the h u m e ru s  a n d  c i rcu m d u c t io n  is the 
sequential c o m b in a t io n  o f  all the above  m ovem ents .

M ovem en t o f  th e  sh o u ld e r  d isp lays co n s ta n t h u m ero - 
scapu lg r rh y th m . This inc ludes m ovem en t a t the  s te rn o 
clav icu lar an d  a c ro m io c lav icu la r  jo in ts  sim u ltan eo u sly .

4. C o s toc lav icu la r  l igament.
5. C o raco c lav icu la r  l igament.

Movement of the arm 

IViewed from abovej 

Figure 2.
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T A B L E  I

L a tera l M edia l
Rota tors R ota tors
(inferior (inferior

P rotractors R etractors scapular angle) scapular angle) Elevators D epressors

Trapez ius * * *

L eva to r  Scapulae
R h o m b o id s
Latissim us D ors i *

Serra tus  A n te r io r * *

Peetoralis  M a jo r * *
Pectoralis M in o r *

T A B L E  I!
M U S C L E S  A C T I N G  O N  T H E  G L E N O H U M E R A L  J O I N T

Flexors Extensors Abductors Adductors
Medial

Rotators
Lateral

Rotators

Pectoralis  M a jo r * * *

D elto id * *

S u p ra sp in a tu s
In fra sp in a tu s (*)
Teres M in o r (*)
S ubscapula ris (*)
Teres M a jo r * *
Latissim us D ors i * * *
C oraco b rach ia l i s *

r>

A R o ta to r  cuff  muscles (*) Synergist

T h e  range  o f  m ov em en t  at  these jo in ts  is negligible in 
co m p a r iso n  with th a t  at  the g lenohum era l  jo in t ,  a n d  can be 
related to m ovem en t  o f  the scapula.

As the scapu la  moves fo rw ards  (p ro t ra c t io n )  the ac ro m io n  
glides fo rw ards  on  the clavicle (ac ro m io c lav ie u la r jo in t ,  A-C 
j t )  a n d  the medial  end o f  the clavicle moves back w a rd s  
( s ternoclav icu lar  jo in t ,  S-C jt).  Backw ard  m ovem ent  
( re t rac t io n )  o f  th e  scapula  causes the  reverse  m o v em en ts  to 
occur ,  the a c ro m io n  slides b a c k w a rd s  (A -C  j t)  an d  the 
medial  end  o f  the clavicle moves fo rw ards .  L atera l  ro ta t ion  
o f  the inferior  sc ap u la r  angle causes the la teral end o f  the 
clavicle to  lift ( A -C j t ) ,  while its medial  end  is depressed  (S-C 
jt)  then ro ta t io n  o f  the clavicle at the s te rnoc lav icu la r  jo in t  
occurs  as the scapu la  reaches its final posit ion  o f  ro ta t io n  
an d  the  glenoid cavity faces u pw ards .  M edial  ro ta t ion  o f  the 
inferior  sc ap u la r  angle r e tu rn s  the bones  to  their  rest ing 
posi t ion  with correc tive  ro ta t io n  o f  the clavicle, while its 
la tera l  end  d ro p s  d o w n  (A -C j t )  a n d  its medial  end  is elevated 
(S -C j t ) .

M o v e m en t  a t  the g lenohum era l  jo in t  can  be easily isolated 
b u t  functionally  the h u m e ru s  a n d  scapu la  usually  w ork  in 
concer t ,  the sc ap u la  m ov ing  to place the glenoid  cavity in the 
best possible posit ion  for func t iona l  use o f  the g lenohum era l  
jo in t  and  thus o f  the a rm  itself. M any  investigations have 
been a t t e m p te d  to  m easu re  exactly w hen  the scapula  moves 
d u r in g  g len o h u m era l  m ovem en t .  I t  has p roved  impossib le  to 
generalise because  o f  the m an y  com plex  var ia t ions  th a t  exist 
in an  indiv idual ,  let a lo n e  in a to tal  pop u la t io n .  M ost 
au tho r i t ies  agree, however,  tha t  if the h u m eru s  is elevated 
th ro u g h  180 degrees in re la t ion  to  the th o rax ,  a pp rox im a te ly  
tw o- th irds  o f  the  m o v em en t  occurs  in the g len o h u m era l  jo in t  
an d  one  th ird  occurs  with ro ta t io n  o f  the scapu la  (M atsen ,  
1980). The most  obv ious  in terp lay  o f  muscles a n d  jo in ts  is 
seen d u r in g  e levation  o f  the a rm  th ro u g h  a b d u c t io n .  The 
middle fibres o f  de l to id  a n d  su p ra sp in a tu s  are  responsible  
fo r  a b d u c t io n  o f  the  h um erus .  S im ul ta neous ly  the rem ain ing

r o ta to r  cu f f  muscles co n t ra c t ,  p u t t ing  a d o w n w a rd  and  
medial  force on the head  o f  the hu m eru s ,  al lowing the 
h u m e ru s  to be lifted o u tw a rd s ,  no t  vertically up w ard s  (the 
na tu ra l  d irec tion  o f  pull  o f  the m idd le  f ibres o f  deltoid).

As the arm  is lifted la terally , so  the scapu la  s ta r ts  to  rotate. 
T h e  muscles respons ib le  for this ro ta t io n  are  the up p e r  and 
the lower fibres o f  t rapezius  a n d  the low er  fibres o f  the 
se r ra tu s  an te r io r  muscle. W ith  sc a p u la r  r o ta t io n  the clavicle 
will m ove at  b o th  s te rno-  an d  ac rom ioc lav icu la r  jo in ts .  To 
reach  180 degrees o f  elevation  the h u m e ru s  is ro tated  
laterally , m ov ing  its g rea te r  tuberos i ty  b ackw a rds .  In the 
reverse m ovem en t  o f  a d d u c t io n  from  full elevation ,  the 
scapu la  re tu rns  to  its n o rm a l  posi t ion  par t ly  th ro u g h  the pull 
o f  gravity , assisted by levator  scapu lae ,  the m idd le  fibres o^ 
trapezius  a n d  the rh o m b o id s ,  while the m iddle  fibres o 
del to id  play  o u t  to the pull  o f  gravity , re tu rn in g  the a rm  to its 
relaxed d e p en d en t  posit ion ,  a n d  the ro ta to r  cuff  muscles 
con tro l  the re la t ionsh ip  betw een  the hu m era l  head  an d  the 
g lenoid  cavity at  all t imes d u r in g  the m anoeuvre .

D I S C U S S I O N

M o v e m en t  o f  the  sh o u ld e r  is com p l ica ted  a n d  it is wise to 
u n d e r s ta n d  h o w  each  c o m p o n e n t  funct ions  before  viewing 
the w hole  in ac tion .  A l th o u g h  a muscle  can  be simply 
described  as the p r im e  m over  o f  a specific ac t ion ,  lu r ther  
analys is  o f  the m ovem en ts  o f  the sh o u ld e r  as  a whole 
d e m o n s t r a te  tha t  the muscles act co n t in u o u s ly  in concert.
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