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THE EARLY TREATMENT OF THE 
HEAD-INJURED PATIENT

JO A N  M c G U IR E ,  M.C.S.P.
Senior. P hys io th era p is t  in charge o f  N  euro -Surg ica l  Unit ,

C r o o k ' S c h m ir  H ospita l ,  C a p e  T o w n .

The m ost  im p o r ta n t  co n s id e ra t io n  w here  there  is som e 
desrcc o f  u n co n sc io u sn ess  in a pa t ien t  with  a  head-  
injury. is to  K E E P  T H E  A I R W A Y  F R E E .  T n c  bra in  
receives n ear ly  20 '. ,  of  the  to tal  ca rd iac  o u tp u t  o f  the 
body, and if" the a i rw ay  is o b s t ru c ted ,  the increased  
CO, increases the b lood  v o lum e w ith in  the skull  due  to 
vasodilatation. T h is  has the elfect o f  ra is ing  in t ra c ra n ia l  
pressure, with se co n d a ry  co m p ress io n  and  d ea th  of 
many bra in  cells an d  re su l tan t  p e r m a n e n t  b ra in  dam age .  

S h is  m ay  occur  very rap id ly ,  even in a  per iod  o f  only  
\  few hours .  W here  the re  is cc reb ra l  o e d e m a  o r  any 
other cause o f  increased  p ressu re  w ith in  the c ran iu m , 
such as a su b d u ra l  h a e m a to m a .  o r  tu m o u r ,  the skull  
itself can n o t ,  o f  cou rse ,  e x p an d ,  so  tha t  the  pressure 
is exerted d o w n w a rd s  an d  c en tra l ly  to w a rd s  the te n ­
torial no tch  an d  b ra ins tem .  H e re ,  w h ere  the re  arc 
thousands o f  fibres c o nve rg ing  on a very  small  a rea ,  a 
great deal o f  d a m a g e  can  be d o n e ,  giving rise to p re s ­
sure on one o r  m o re  c ran ia l  nerves, v a ry in g  degrees  of  
spasticity, hem ip leg ia  an d  so on.  T h e  rec t icu la r  f o r m a ­
tion can also be d am ag ed ,  with re su l tan t  f u r th e r  d e p re s ­
sion of  the  consc ious  level.

Degrees of Consciousness:
1. The p a t ien t  m ay  be d row sy ,  b u t  can easily  be­

m used  and  can give a good  a c c o u n t  in te rm s of 
nam e, p lace, t ime, etc.

2. D isor ien ta ted ,  b u t  still ab le  to tell the stall his 
n am e an d  address .

3. Only a g run t ,  b u t  a t  least an a t t e m p t  at  a  verbal  
response!  W h e n  there  is no  longe r  any  verbal  
response, a p a in fu l  s t im u lus  can be p ro d u ced  by 
rubbing the p a t i e n t ’s s t e rn u m  firmly with the 
knucklc. T h is  m ay  then give rise to the fo l lo w in g  
reactions:-

4. The patient  will a t t e m p t  to p u sh  a w ay  the hand  
with bo th  of  his in a p u rpose fu l  m a n n e r .  It can 
also be no ted  a t  this ju n c tu r e  w h e th e r  there  is ;i 
complete  o r  p a r t ia l ly  p a ra lysed  arm .

5. The patient  ex tends  his legs, flexes his e lbow s ,  an d  
clenches his fists. T h is  is k n o w n  as the  decor t ica te  
posture, p ro b a b ly  ind ica ting  that  the cor tex  is not  
responding, on ly  the bra in  stem a n d  d ien cep h a lo n .  
(See i l lustra t ion  N o .  I.)

6. The patient  ex tends  an d  in te rn a l ly  ro ta te s  his a rm s  
and ex tends  his legs. T h is  is the  decerebra te  postu re ,  
p robab ly  ind ica ting  tha t  the b ra in  s tem  a lo n e  c o n ­
trols the p a t i e n t ’s reac tions,  an d  the o u t lo o k  is 
more serious. (See i l lustra t ion  N o .  2.)

7. The patient  is in a co m a ,  with com ple te  lack of  
response to an y  st im ulus ,  the l im bs a re  flaccid and 
the ou t look  is grave.

Patients, if a d e q u a te ly  nu rsed ,  can  rem ain  fo r  m o n th s ,  
or even years, w i th o u t  rega in ing  consc iousness  in a n y  
of the states described ,  in 5, 6, an d  7.

Observations:
Because the p a t i e n t ’s cond i t ion  can  a l te r  so  rapid ly ,  

it is extremely im p o r t a n t  th a t  d u r in g  daily  t r e a tm e n t  
accurate o bse rva t ions  a re  m a d e  by th e  phy s io th e rap is t  
of the p a t ien t’s react ions ,  and  an y  d e te r io ra t io n  im ­

m ed ia te ly  re p o r te d  to the d oc to r .  T h e re  a re  two c o n d i ­
t ions in pa i l icu Ja r  tha t  call for  u rg e n t  ac t ion :  —
! F u r th e r  d e te r io ra t io n  of  consc iousncss .  ind ica ting  

or  inc reas ing  in t ra c ra n ia l  p ressure ,  with ce reb ra l  
sh if t  an d  b ra in  stem com press ion .

2, A sluggishly  react ing  o r  co m ple te ly  fixed pupil  to 
light , show in g  th a t  the  3rd c ran ia l  nerve  (o c u lo ­
m o to r )  has  also beco m e  involved a t  the ten tor ia l  
notch.

Degrees o f  Paralysis:
I. M o n o p a re s is ,  one  l im b on ly  invo lved ,  usua l ly  the 

a rm .  If the face an d  leg on tha t  side a re  not  p a r a ­
lysed one  m u s t  suspect  a local in ju ry  such as a 
b rach ia l  p lexus  lesion.

Fig. 1. T he typical decorticatc position of a child with a 
severe brain-steni injury, a fte r m any m onths in hospital.

2. H em ip a res is  o r  hem ip leg ia ,  d e p e n d in g  on the 
d egree  o f  the paralysis .  It has  been no t iced  tha t  
a l th o u g h  a pa t ien t  m a y  have a left  s u b d u ra l  h a e m a ­
to m a ,  it does no t  necessa ri ly  fo l low  th a t  he  will
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through your Own Association
\

\
X

Your Own Association

COLONIAL ©  MUTUAL
To the Trustees, S.A. SO CIETY  OF PHYSIOTHERAPISTS, Group Endowment Fund, P.O. Box 1194, Johannesburg.
Without obligation, please tell me how I can obtain M A X IM U M  protection at M IN IM U M  cost— plus valuable disability benefits— by injuring 
through my own Association Group Endowment Fund.

N A M E ______________________________________________ _________

A D D R E S S __________________ __________________________________
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Where employed ___________________________________________ How much can you afford to pay each month

Enjoy the SouthAfrican 
way of life

Growth with Security

M t makes more rands and j 
South African 

Permanent Building Society
G rant 1020

A. C. MILLER & CO.
ORTHOPAEDIC MECHANICIANS ^  

•
Technicians registered with S.A. Medical and 
Dental Council specialising in the following: 
ORTHOPAED IC  APPLIANCES, SURG ICAL  
CO RSETS, CERV ICAL COLLARS, CHILDREN'S  
SH O ES A N D  BOOTS, ARTIFIC IAL LIMBS, 

LATEST IN PLASTIC M ODIFICATION.
HIRING AN D  SELLING OF HOSPITAL EQUIP­
M ENT A N D  S IC K  ROOM REQUISITES, e.g. 
W HEEL CHA IRS, C O M M O D ES, HOSPITAL  

BEDS, W ALK IN G  A IDS, TRACTION  
APPARATU S, etc.

e

Telephone P.O. Box 3412 
23-2496 ‘ 275 Bree Street 

Johannesburg /
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Fig. 2. T he typical in ternally  ro tated  arm  of a decere 
brate patient. Any external stim ulus will produce ex> 

trenie extensor spasm  in the limb.

always have a hem ip leg ia  on his rig lu  side,  as 
w ould occu r  with a case o f  C V A .  In one  ou t  of  
five cases the  para lys is  is on (he sa m e  side as the 
com press ing  su r face  h a e m a to m a .  T h is  is because  
the e x p a n d in g  lesion on the one  side will cause  a 
brain sh if t  to  the oppos i te  side so th a t  the oppos i te  
cerebral p ed u n c le  will be co m p ressed  by the  edge 
of the t e n to r iu m  cerebell i ,  thus  para lys ing  fibres 
which will decussa tc  to the  l im bs on the side o f  
the e x p a n d in g  lesion.

3. A, F lac id  hemiplegia .
B, Spastic hem iplegia .

4. Paraplegia  - Para lysis  of  bo th  legs usua lly  seen 
with spinal  injuries bu t  r a re ly  a lso  w ith  cer ta in  
in traccrebral  les ions at the vertex.

5. Tetrap leg ia  - Para lys is  of  all fou r  l imbs, usua l ly  
indicating high cervical spinal cord  injury.

Tipping:

Any unco n sc io u s  p a t ie n t  w h o  has secre tions in his 
chest, has the  foo t  o f  the bed raised seven inches to 
assure c o n t in u o u s  sl ight d ra inage .  T h is  h e igh t  does  not  
constitute pos tu ra l  d r a in ag e  for  t r e a tm e n t  of  the  ches t;  
the bed can be fu r th e r  e levated  if  th a t  is r equ ired .  It 
does, however,  ensu re  th a t  the  secre t ions  f rom  the 
trachea flow freely in to  the  m o u th .  W h e n  the  patient  
is lying in a hospita l  bed with a sagg ing  m a t t re ss ,  the 
secretions tend to rem ain  in the chest  an d  p roduce  
respiratory c o m p l ica t io n s  very easily . It m ig h t  be 
thought that  the o ed e m a  within the  head w ould  increase

by c o n t in u o u s  t ipping ,  b u t  an  o b s t ru c te d  a i rw ay  will 
p ro d u ce  a m u c h  g rea te r  increase  in in t ra c ra n ia l  pressure .  
In cases o f  assau l t ,  there is o f ten  ex te rn a l  oe d e m a  and  
here one hes i ta tes  to tip excep t  f o r  the  d u r a t io n  o f  a 
specific chest  t r e a tm e n t .  I t  is also u nw ise  to t ip  obese 
pat ien ts  due  to the  increased  e ffo r t  req u i red  to m ove  
the heavy a b d o m in a l  c o n te n ts  pressing u p w a rd s  agains t  
the d ia p h ra g m .

T he im portance of suctioning:
W h e re  there  has been a b ra in -s tem  lesion, o r  very  low 

level o f  consc iousness ,  the c o u g h  reflex is so m e tim es  
depressed  o r  absen t .  In a d d i t io n ,  no  u n co n s c io u s  im ­
m obile  p a t ien t  cou g h s  w i th o u t  e x te rn a l  s t im u la t ion .  
H encc  it is abso lu te ly  essential  to assess w h e th e r  the 
p a t ien t  has any  secre tions  by s t im u la t in g  h im  to cough .  
Pass ing  a m o is tened  suc t ion  c a th e te r  gently  d o w n  the 
p a t ien t 's  p h a ry n x  via his nose , usua l ly  suffices. I f  the 
cough  is no n -p ro d u c t iv e ,  if he is be ing  tu rned  a t  two- 
hour ly  in tervals ,  and  no a n a e s th e t i c  has  been g iven, the 
chest sh o u ld  rem a in  c lear .  A q u ick  daily  check  is, h o w ­
ever,  n eccsssa ry  an d  a rou t ine  ches t  t r e a tm e n t  carr ied  
ou t  a f te r  any  o p e ra t io n .  D o  n o t  suc t ion  th ro u g h  the 
nose  if there  has been m u c h  b leed ing  f rom  it, o r  w here  
ce reb ro sp in a l  fluid is leak ing  f ro m  the nose.

T urning:
T h e  p a t ie n t  is tu rn ed  f rom  side to side by  the nurses 

every  tw o  hours .  A  pil low is p laced  a t  his b ack  to 
k eep  h im  so. and  w here  the re  is a n y  para lys is  o f  the 
low er  l im bs  a  pil low is placed  be tw een  the  knees. I f  he 
is ve ry  restless, he m ay  be fo u n d  lying on his back ,  
bu t  th is is n o t  a goo d  posit ion  fo r  the  unco n sc io u s  
p a t ien t  as  the jaw  an d  to n g u e  will d ro p  b a c k  an d  b lock  
his a i rw ay .  R a th e r  use a bo ls te r  u n d e r  o n e  side o f  the 
m at t re ss ,  and  pad the co ts ides  w ith  p i l lows so th a t  he 
rem a in s  on his side, p re fe rab ly  slightly  p rone .  L ight  
handcuffs  m a d e  o f  fo am  r u b b e r  an d  V elc ro  f r e q u e n t ly  
have  to be used in this type o f  case to  p reven t  the 
pull ing  ou t  o f  R y les  tub ing ,  drips,  etc.

Physio therapy T rea tm ent:
M o s t  head - in ju i ie s  fall in to  on e  o f  three m a in  c a te ­

gories:
(a) T h e  m in o r  in jury ,  such as  the  sem i-consc ious  patient  

w ith  a depressed  f rac tu re  o r  h a e m a to m a ,  w ho  
recovers  full consc iousness  within a few h o u r s  o r
days;

(b) T h e  pat ien t  w h o  rem a ins  u n co n s c io u s  for  severa l 
weeks ,  has had  a  t r a c h e o s to m y  p e r fo rm e d ,  an d  has 
p ro b a b ly  a m ild  degree  o f  spastic  hem ip leg ia ;

(c) T h e  severe  b ra in -s tem  lesion, th e  p a t ien t  with  a 
t ra c h e o s to m y ,  a n d  deco r t ica te  o r  d ece reb ra te  r e ­
ac t ions  an d  c o n s id e rab le  genera l ised  spasm .

AH the a b o v e  m ay  o ccu r  in a pat ien t  with  m ult ip le  
in juries  such as l imb f rac tu res ,  h a e m a th o r a x .  o r  visceral  
in jury ,  in w hich  case the t r e a tm e n t  w o u ld  have  to be 
ad jus ted  acco rd ing ly .  T h e  fo l low ing  suggested t r e a t ­
m en ts  are  for the  head - in ju ry  only.

I. T H E  M IN O R  IN JU R Y :

(a) C hest  r o u t in e  as con s id e red  earlier.
(b) C h e c k  all  l im bs to  see if there is an y  weakness.  

A  p a in fu l  s t im u lus  on  the muscles  will p ro d u c e  
ir r i tab le  m o v e m e n ts  an d  m a k e  o b v ious  an y  h e m i­
plegia.  Pass ive m o v e m e n ts  a re  th en  given for  it. 
with d a i ly  verbal  an d  active a t t e m p ts  to s t im u la te  
the p a t ie n t  to m ove  the  limbs. R e co v ery  with this 
type o f  case is usua l ly  rap id  an d  uneven tfu l .
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2. T H E  M O R E  SE V E R E  IN JU R Y :

T h e  basic  t r e a tm e n t  is the  sam e, b u t  m o re  a t ten t io n  
m u s t  be given to  keep in g  the  ch e s t  c lear .  T h e  pa t ien t  
m ay  h ave  no  active m o v e m e n t  e x c e p t  fo r  ex te n s o r  spasm  
in on e  a rm  an d  leg a t  t h e  s l ightes t  e x te rn a l  s t im ulus .  
A s the  ce reb ra l  les ions an d  his genera l  c o n d i t io n  im ­
prove,  s p o n ta n e o u s  m o v e m e n ts  o f  his n o rm a l  l im bs will 
be tne first to r e tu rn .

T o  do  passive m o v e m e n ts  on  th e  affected side, the 
ex ten so r  spa sm  in the leg c a n  usu a l ly  be  re laxed  by 
slightly  a b d u c t in g  a n d  in te rn a l ly  ro ta t in g  the  hip ,  th e n  
f irmly flexing the  toes an d  bend ing  th e  k n e e  a t  the 
sam e time. If  the  spa sm  still persis ts, d o  n o t  force  the 
m o v em en t ,  bu t  sha ke  and  roll  the  l im b b e fo re  r e p e a t in g  
the p ro ced u re .  T n e  ank le  c a n  best be dorsi- f lexed whilst  
the knee  is bent .  H o ld in g  the  fo o t  f irmly in t h a t  p o s i ­
t ion, s lowly  s t r a ig h ten  the k nee  to  o b ta in  the  fullest 
st re tch. T h e  sp a sm  o f  the  A ch i l les  t e n d o n ,  w h ich  can 
be very severe  a t  t imes, im p ro v e s  rap id ly  as  c o n s c io u s ­
ness is regained ,  a n d  no  sp l in t ing  o r  s a n d b a g s  h ave  been 
fo u n d  necessary .  Pass ive  m o v e m e n ts  d o n e  severa l  t imes 
a d a y  seem to p ro d u c e  the  bes t  results .  O n c e  th e  p a t ien t  
is s ta nd ing ,  the sp a sm  relaxes an d  the w eigh t  o f  the bod y  
st re tches  the  last few degrees  o f  th e  range .

T h e  ex ten so r  spa sm  in the a rm  c an ,  a f te r  a w eek  or  
so,  evolve in to  a f lexor spa sm  o f  the  e lbow , w h ich  m a y  
p rove  difficult  to c o p e  with .  T h e  s h o u ld e r  sh o u ld  be 
m ob il ised  gen t ly  because  o f  the  d a n g e r  o f  a f roze n  
s h o u ld e r  due  to  c a p s u la r  tear ing .  A b d u c t  an d  ex te rn a l ly  
r o ta te  the a rm  an d  while  e leva t ing  it, s l ightly  sh a k e  and  
g ra d u a l ly  s t re tch  it a t  the e lbow . W h e re  resis tence  is 
felt, b r ing  the  a rm  d o w n  aga in  an d  rep ea t  the w hole  
p rocess  unti l  y o u  have  o b ta in e d  as g r e a t  a r ange  of  
m o v e m e n t  as  poss ib le  w i th o u t  forc ing .  F in a l ly ,  m obil ise  
wrist  an d  fingers in the e leva ted  pos i t ion .

P ro v id in g  the  p a t ie n t 's  t e m p e ra tu re  an d  B P  is n o rm a l ,  
an d  he seem s to  be im p ro v in g  in  his reac t ions ,  he  can 
g rad u a l ly  be sa t up ,  first in bed, a n d  w i th in  a d a y  or 
two, o u t  in a cha ir ,  w i th  h e a d  a n d  a rm s  f irm ly  s u p ­
p o r ted .  I f  c i r cu m stan ces  p e rm i t ,  he  c a n  be p u t  in a cold  
b a th  dai ly  by the  nu rs ing  staff, even  w ith  the t r a c h e o ­
s to m y  tu b e  still in situ.  T h e  s t im u la t io n  p ro d u c e d  by 
co ld  w a te r  a n d  s i t t ing  up ,  im p ro v e s  the consc ious  sta te  
rapid ly .  A t  this stage, a re sp o n se  to  c o m m a n d  m a y  be 
fo r th co m in g .  A t  the  request :  “ S queeze  m y  h a n d ” , one 
m a y  feel a sl ight grip , w h ich  ind ica tes  t h a t  a l th o u g h  
the p a t ien t  m a y  n o t  seem a w a k e  o r  reg ister ing  a n y th in g  
going on a b o u t  h im ,  a n d  is n o t  a t t e m p t in g  to vocalise,  
he can  a t  leas t  h e a r  a n d  c o m p re h e n d .

N o w  the r e h a b i l i ta t io n  p r o g ra m m e  c a n  c o m m en ce .  
T h e  p a t ien t  m a y  be co n fu sed  a n d  m a y  on ly  reac t  to  a 
few c o m m a n d s  a t  first, b u t  w i th  c o n s t a n t  s t im u lu s  o f  
m o v e m e n t  an d  th e  p h y s io th e r a p i s t ’s voice, im p ro v e m e n t  
can  be rap id .  M a t  ro u t in e  sh o u ld  be  s ta r ted ,  w ith  p a r ­
t icu la r  a t te n t io n  to  h ead  c o n t ro l  an d  b a lance .  T o  begin 
w ith  one  has  to  p u t  the  p a t ie n t  in to  the  des ired  p o s i ­
tions, e.g. w ith  th e  p a t i e n t  in sup ine ,  lift a n d  tu rn  his 
h ead  to e n c o u ra g e  h im  to  roll;  ra ise  his h ips  in b r id g ­
ing. Roll  h im  in to  p rone- ly ing ,  r e m e m b e r in g  t h a t  if  he 
still has a t r a c h e o s to m y ,  a p i l low  m u s t  be p u t  u n d e r  his 
chest. P lace  his e lb o w s  u n d e r  his s h o u ld e rs  w ith  his 
h a n d s  fo rw ards ,  an d  e n c o u ra g e  h im  to  lift  his head.  
Brisk s t im u la t io n  o f  the t r ap ez iu s  m usc le  a n d  assis tance 
in raising the head  m ay  well p ro d u c e  c o -o p e ra t io n  f ro m  
the  p a t ie n t  even  if  he  c a n n o t  ho ld  his h ead  u p  fo r  long. 
T h is  m ig h t  suffice for  the  first m a t  t r e a tm e n t  as  h e  is 
o f ten  on ly  sem i-consc ious  a t  this stage. N e x t  d a y  try 
s i tt ing .the p a t i e n t  u p  f ro m  side-lying, lean in g  o n  one 
e lb o w  o r  the o u ts t r e tc h e d  a rm ,  o r  p u t t in g  h im  in to  
f o u r  p o in t  kneeling .  A  second  p e r s o n ’s h e lp  m a y  be 
needed  here,  to  a l low  one to  c o n c e n t ra te  o n  a  poss ib le  
hem ip leg ia  a rm .  E n c o u ra g e  the  t r iceps by sk in  s t im u la ­

t ion  an d  give f u r th e r  c o n s ta n t  r em in d e rs  to  th e  patient 
to k eep  his h e a d  up. P u t  h im  in to  long  sit t ing, leaning 
back  on  his h a n d s  an d  y o u  m a y  find h im  p u sh in g  him­
self  f o rw a rd  a lo n g  the  m at .  I f  he  resis ts long-sitting, 
let h im  sit c ross-legged,  as  b a la n c e  is eas ie r  in  that 
posit ion .  All the  t ime o n e  tries to  m a k e  the  p a t ie n t  use 
his ow n  ba lan c in g  m ech an is m s  an d  to  regain  som e of 
his p o s tu ra l  b o d y-r igh t ing  reflexes. E v en  a semi-con- 
sc ious p a t ie n t  w ith  m in im a l  paresis ,  w hen  p u t  in to  four 
p o in t  knee l ing  has  b een  k n o w n  to  a t t e m p t  to  get  him­
self  to his fee t  w i th o u t  an y  c o m m a n d s  being  given, and 
a t t e m p t  to w alk  with  th e  ass is tance  o f  the  physio thera­
pist. O n e  sh o u ld  no t  h ave  a n y  fixed ideas on  treatment,

Fig. 3. T he feet o f a  pa tien t w ith a  long-term  brain­
stem  injury.

a n d  one  h a s  to " p lay  it by e a r ” a goo d  dea l  o f  the  time, 
as  n o  tw o cases a re  the sam e. O n ly  w h e n  the patient 
is ful ly  conscious ,  can  o n e  begin  an y  strengthening 
exercises.  I t  is then  a lso  th a t  one  c a n  e n c o u ra g e  attempts 
to spe ak ,  a n d  give h im  pen  a n d  p a p e r  to  see if  h e  can 
write  his n am e,  a n d  so  on. A t  this stage, the help  of 
the speech the rap is t  can  be  enlisted.

3. SE V E R E  BRA 1N -STEM  IN JU R Y :

T h e  basic  t r e a tm e n t  is as  before ,  keep ing  the chest 
c lear ,  an d  m o b il is ing  the  p a t i e n t  as  m u c h  as possible. 
M a n y  brain-s tern  in ju red ,  h o w ev er ,  h ave  gross  spasticity 
and  m a in ta in  it fo r  m a n y  m o n th s ,  w ith  n o  spon taneous  
m o v e m e n t .  O n e  can  on ly  a t t e m p t  to  k e e p  th e  patient 
m ob ile  in the h o p e  th a t  he  will e v en tu a l ly  regain  con­
sciousness,  w ith  m in im al  fixed c o n t rac tu re s .  It has  been
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found that w hether the  pa tien t is in side-lying o r supine, 
a sandbag placed so th a t the head is flexed fo rw ard  a 
little, can som etim es relieve the  spasm . W hen he has 
been turned in to  prone-lying, leave him  fo r  a  short 
time with his arm s up  above his head. W here there  is 
a very spastic h ip  o r  knee, bring  the p a tien t in supine 
to the edge o f the bed and in addition  to  a shaking of 
the leg and abduction  o f the  hip, bend the knee over 
the edge of the bed a s  th e  toes are flexed. P lace  the 
leg back on the  bed w ith th e  knee still ben t and slowly 
increase h ip  flexion. This, in tu rn , increases the knee 
flexion, b u t the full range m ay be im possible. T h e  long­
term case with th e  tig h t Achilles tendon  is a  g reat p ro b ­
lem (See illustra tion  N o . 3). I f  th is type o f  pa tien t 
starts to walk, a  tendon  lengthening operation  m ay  have 
to be done despite all one’s efforts. I t  is n o t sufficient 
just to m obilse the lim bs. R o tate  the head; m obilise 
the shoulder-blades; ro ta te  the  tru n k  w hen the  patien t 
is on his side, or, if the  legs are n o t too  stiff, use one 
as a fulcrum  fo r ro ta ting  the tru n k  when supine.
- Finally, rem em ber in all cases:—

When tipping a p a tien t fo r  chest drainage and 
someone else has to  be  a ttended to , pu ll back  the 
curtains so th a t the p a tien t is u n d e r constan t sur- 
veilance. N o head-in jured  p a tien t should  be  left 
alone behind curtains, as he m ay obstruct his a ir­
way or have a  se izure  w ithou t anybody  being a t 
hand. It is im p o rtan t th a t the fit can  be seen by  any 
staff there, and th a t its featu res be  noted: w hether 
occurring just in  the face, o r w hether the arm  and 
leg are also involved, and the exact tim e it lasts.

If  one w itnesses a  fit, i t  should  alw ays be reported  
to  the  sister im m ediately.

2. R eplace cotsides on  the bed. A  head-in jured  patien t 
is som etim es confused and  very restless and m ay 
fall ou t o f  bed repeatedly.

3. It is no t alw ays possible to  exactly  locate  th e  brain  
lesion, and w ith som e in juries th e  p a tien t is able 
to  take in w hat is being sa id  a ro u n d  him  even 
though  he is qu ite  unable to  indicate this. T h ere ­
fore, o n e  should  be  very carefu l o f w h a t is said. 
A ny despondent sta tem ent can  be left unsaid  un til 
later.

4. T h e  unconscious p a tien t leads a  very lonely  life, so 
ta lk  to  him . By so  doing, one stim ulates his m ental 
activity and th a t is a  very im p o rtan t p a r t  o f  the  
to ta l head in ju ry  trea tm ent, and  one canno t begin 
too  early . F ind  ou t th rough  a  re la tive  w h a t the 
p a tien t’s hom e language is, because even if  he 
could speak several languages previously, he will 
respond best a t  first to his native tongue. In  certain  
p a rts  o f th e  w orld, this can  involve th e  physio thera­
pist in considerable linguistic difficulties, b u t it is 
always w o rth  the attem pt!
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THE TREATMENT OF PENETRATING STAB 
WOUNDS OF THE CHEST

by J. M . H ayse-G regson, D ip . Phys. (U .C .T .)
Physiotherapist, Baragwanath H ospital.

Those of us w ho have had to trea t patien ts with 
penetrating stab  w ounds o f the  chest, w ill appreciate 
that physiotherapy p lays a vital role in the m anage­
ment of these patients. A t B aragw anath  H ospita l

C'proximately one  thousand  five hundred N on-E uropean  
itients with stabbed chests are adm itted  yearly . In 
addition these patien ts m ight present w ith a  stabbed 

abdomen requiring a laparo tom y, while n o t infrequently , 
patients are adm itted  with a penetrating  stab  in to  the 
heart, necessitating a  thoraco tom y. H ow ever, fo r the 
purpose o f this article  the trea tm en t o f patients with 
penetrating stab  w ounds of the chest requiring  in ter­
costal drainage only, is discussed.

Mechanism of Injury
The intrapleural pressure  within the  chest is less than  

atmospheric pressure, varying from  approxim ately  m inus 
nine to minus twelve centim etres o f w ater in inspiration, 
and from minus th ree  to  m inus six centim etres o f w ater 
on expiration. T hus expansion of th e  lungs is passively 
maintained by  a  pa rtia l vacuum  within the  pleura. W hen 
a stab wound is inflicted w hich penetrates the  p leural 
cavity, allowing air to  en ter, the  negative pressure 
within the p leural space is elim inated , resulting  in 
collapse of the lung, th e  degree of collapse being p ro ­
portional to th e  am oun t o f air in th e  p leural space. 
Pressure within the p leura l space m ay increase p ro ­
gressively until it exceeds a tm ospheric  pressure, con- 
•tituting a severe tension-pneum othorax . T his m ay arise

when the laceration  to  the chest w all, trachea, bronchus 
or sm aller b ronchiole  presents as a  ‘flap valve’ w hich 
allow s th e  free passage o f a ir in to  th e  p leu ra l space 
on inspiration , b u t trap s the  a ir w ithin th e  p leu ra  on 
expira tion . T h is  increasing pressure  w ith in  the p leural 
space will no t on ly  to ta lly  collapse  the lung on  the 
affected side, b u t will cause the  m ediastinum  to  sh ift to 
the  opposite  side, w hich in tu rn  will p roduce com pres­
sion o f th e  good lung. M ediastinal sh ift and  deviation 
of the trach ea  can  be  clearly  seen on X -R ay. This 
state  o f affairs will no t reverse un til an  in tercostal drain  
is inserted , w hich will allow  th e  a ir  w ithin th e  p leural 
space to  escape. T h e  ra te  a t which th e  lung expands 
is no t p ro p o rtio n a l to  th e  extent o f  th e  pneum othorax , 
bu t depends on  how  quickly the dam aged lung tissue 
seals itself. P leural thickening and the  presence o f o ther 
patho logy  in the  lung will re ta rd  expansion. C linical 
signs o f p neum othorax  are:

(i) D ecreased a ir entry .
(ii) H yper-resonance on  percussion.

(iii) D eviation  o f th e  trachea aw ay from  the affected side.
(See F ig . 1.)

Whein the  lung tissue or the  in tercostal vessels a re  
lacerated , th e  pa tien t presents w ith a  haem othorax . 
L acera tion  o f lung tissue is the  m ost com m on cause of 
a haem othorax , w hen  th e  clotting o f vessels is usually  
rapid  and  effective, thus rendering secondary  h aem o rr­
hage or a progressively increasing h aem othorax  an  u n ­
usual occurrence. N evertheless a second X -R ay  will fre-
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