
Page Four P H Y S I O T H E R A P Y December, 1957.

RECONSTRUCTIVE SURGERY IN POLIOMYELITIS
by Mr. R. P. Lancaster, F.R.C.S.

A n  a d d r e s s  y i v e n  a t  S .A .S , l \  C o u n c i l  M e e t i n g ,  E a s t  L o n d o n ,  S e p t e m b e r ,  19.S7.

I feel honoured .  M a d am  C ha irm an ,  to be invited to read 
a Paper  before such an august  body as the Sou th  African 

Society o f  Physiotherapists . Having, however, been an 
H onora ry  Vice-President o f  the Border  Branch o f  your  
Society, I feel tha t  I a m  one o f  you. M ore  over. Physio
therapists  and  O rth o p aed ic  Surgeons w ork  toge ther  as  a 
team  and I a m  glad to say that  in East L o n d o n  we are 
happily married.

It is only fit an d  p rope r  tha t  there should  be a m axim um  
a m o u n t  o f  co-opera t ion  between us an d  nowhere is this 
team  spirit show n to be tter  advantage ,  than  in the m a n a g e 
m ent and  t rea tm en t  o f  cases o f  Poliomyelitis . Last year, we 
exper ienced a severe epidemic o f  Poliomyelitis  which 
strained ou r  resources to  the m axim um . I wish to place on 
record the  excellent work  carr ied  ou t  in East  London  and  
Kingwill iamstown by all ou r  Physiotherapists . 1 am  grateful 
for the co -opera t ion  1 received. T h e  recovery o f  patients 
with the m in im um  n u m b e r  o f  deformities  is due  to their  
skill.

Pol iomyelit is is not a new disease. It has existed since 
early civilisation, as borne  out  by Hieroglyphics carved in 
s tone  o n  the  m o n u m en ts  an d  tem ples  o f  ancient  Egypt. 
E n o rm o u s  advances have been m ade in the  p roper  un d e r
s tand ing  o f  the disease in recent years  and  most fortunately, 
a m ode  of  con tro l  by vaccination has been evolved. Various 
observers  in Britain. So u th  Africa and  A merica feci that  
abou t  8 0 %  immunity  is conferred  on the popula t ion  by 
vaccination. 1 his is most gratifying. Perhaps,  one  day, even 
m ore  effective contro l  will be ob ta ined  an d  then Po l iom ye
litis may jo in  the ranks of  o the r  plagues tha t  once have been, 
at least in the W estern  civilised countries.

Poliomyelitis may be said to have four stages :—
1. T h e  p rod rom al  stage, when the individual  is incubating  

the disease.
2. T h e  stage  o f  acu te  onset,  when paralysis ensues.
3. T h e  stage o f  convalescence, when the  acute illness has 

subsided.
4. T h e  stage of  residual paralysis .
We, as Physio therapists  an d  O rthopaed is ts ,  a re  concerned 

with the  last three stages.  O u r  j o b  is manifold . We must 
always rem em b er  that  Poliomyelitis is an exhausting  ailment,  
physically an d  psychologically and  we must in o u r  e n d e a 
vours  to im prove body function, be mindful o f  the mental 
s ta le  o f  patients  and  th ro u g h o u t  t rea tm en t ,  be kind, c o u r 
teous, considerate ,  patient an d  encouraging.  T he  m ora le  o f  
the patient must  not be allowed to  flag.

T h o se  w ho  have escaped con tac t  with the  crippled, d o  not  
app rec ia te  th e  mental anguish they suffer. Shakespeare  has 
cap tu red  this anguish in the m ono logue  o f  G louces ter ,  when 
in R ichard  III he exclaims—

“ C h e a ted  o f  feature  by dissembling nature,
D eform ed , unfinished, sent before my time.
Into this b reath ing  world, scarce half  m ade up,
A nd  that  so  lamely and  unfashionable ,
T h a t  dogs bark at  me as 1 halt by th e m .”

A l though  the O r th o p aed ic  Surgeon is responsible for the 
direction o f  stages 2, 3 and  4, the Physiotherapist  is the one  
most intimately concerned  with the actual  m an ag em en t  and  
t rea tm en t  o f  the case.

In stage 4, however, when the residual stage o f  the disease 
has been well established and  im provem ent  in muscle power 
can no longer be expected  f rom conservative trea tm ent ,  
surgical measures should  be con tem pla ted .  T h is  s tage  is

Fig. I
Azarial Khokhotho— Polio (Before treatment).

se ldom reached before two years have elapsed following the 
onset o f  paralysis . Prior  to that ,  deformities  may arise if. 
t rea tm en t  is neglected.  In this case, surgery may occasional!)!  
be necessary to  relieve the overstretching o f  the  paralysed 
o r  weakened muscles.

In the t ime at my disposal , it is quite  impossible  to  run 
th rough  the gam ut  o f  O rth o p aed ic  procedures which may be 
required for rehabil i ta t ion  o f  patients suffering form Polio
myelitis. It must  suffice for m e  to outl ine the  b road  principals 
o f  reconstructive surgery and  thereby show what can be 
d one  for these patients.

Deformities.
Deform ity  may result  f rom the effects o f  gravity, faulty 

posture, unrelieved muscle spasm  or  muscle  imbalance. 
W ith skilled nursing and  correct  Physio therapy,  deformities 
should  rarely occur,  at  any rate  in the limbs. Splints should 
be utilised where necessary and  jo in ts  m ust  be put th rough  
their  full range o f  m ovem ent when spasm has subsided, 
aided, if necessary , by w arm th ,  hot baths o r  even by the use 
o f  anti-spasm odic  drugs.

I wish to d raw  your  a t tention  to the defo rm ing  force o f  
the  llio-tibial band. As you. no doubt ,  rem em ber ,  this band 
ar ises from the  crest o f  the  Ilium. On the  lateral  aspect o f  
the thigh, it is con t in u o u s  with the lateral  inter-m uscular  
sep tum  and hence is a t tached  to the femur, at  it’s lower end,
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Fig. II
A zarial K hokhotho— Polio (after treatm ent).

it is inserted into the outerside  o f  the  tibia. If there is spasm 
of  the biceps. Glutei  an d  T enso r  Fascia Fem oris  and  a 
complete  range o f  passive m ovem ent  o f  the hip and  knee is 
not mainta ined ,  flexion, abduc t ion  and external  ro ta t ion  
con trac tu re  o f  the hip may arise, genu valgum and  flexion 
con trac tu re  o f  the knee, external  tortion o f  the tibia and 
femur and  lastly, pelvic obliquity  with scoliosis.

In a flail leg, gravity tends to external ly ro ta te  the leg. 
T o  prevent this, 1 m a k e  a light plaster splint extending 

from the thigh to the toes with a transverse bar  at  the  heel 
which prevents the limb from  rolling out.

If deformities a re  recent, conservative measures ,  such as, 
splinting, t ract ion  o r  m an ipu la t ion  may relieve them. If 
soft  tissues are  con trac ted ,  tenotom ies,  tendon  lengthening 
procedures, fasciotomy and  capsu lo tom y may be needed. 
W hen  deformities are  longstanding,  the  bones may be 
altered in co n to u r  an d  osteo tom ies  will be required.

Operative Measures.
O perative  m easures  for the residual  stage o f  Poliomyelitis  

a re  d e s ig n e d .
1. T o  correct  deformities including discrepencies in leg 

lengths,
2. T o  re-establish muscle  power.
3. T o  stabilise relaxed o r  flail joints.

Before opera t ion  is under taken ,  the Surgeon must antici
pate the  possible effect o f  a con tem pla ted  procedure  and  a 
m enta l  picture o f  the post-opera tive  condit ion  o f  the pat ient 
must  be created. It is not enough for one  to say that  because 
the patient has a specific deformity  that  a s tandard  opera tive  
procedure  should be under taken  to  rectify it. Fo r  instance, 
lengthening t h c T e n d o  Achilles  is good policy for an equinus

foot, but a patient with paralysis o f  the Q uadr iceps  who has 
an  equinus deformity  o f  the foot  may be ab le  to get a round  
reasonably well, if  he has a powerful G as trocne m ius  which 
is ab le  to stabilise the knee th rough  the origins o f  the muscle 
from the fem oral  condyles. If the  T e n d o  Achilles is length
ened in such a patient, he m ay  n o  longer  be able  to walk 
unaided and  a caliper may have to be prescr ibed.

Tendon T ransplantation .

T en d o n  t ransp lan ta t ion  or  transposition  is the most useful 
to restore a lost functional capacity. Careful  judgem en t  must 
be exercised, in the  selection o f  the  tendon  used for trans
ference.

C er ta in  postulates must  be made.
1. T h e  tendon  must  have ad eq u a te  power.
2. It must  be inserted in a com para tively  direct line, from 

its origin to  its insertion.
3. It must  lie in a sheath  or  in fat to permit correct  gliding.
4. T here  must be no deformity o f  the jo in t  over which the 

new transp lan t  passes.
5. T h e  tendon  must be under correct tension.

1 wish to illustrate the  use o f  this type o f  opera t ion  by a few 
examples.

Clawed Toes.
Firstly, it is a useful procedure  in the trea tm ent  o f  clawed 

toes. Clawed toes are  due  to o v e rac t io n o f  th e L o n g E x te n s o rs  
or  weakness or  paralysis o f  the  Flexors o r  Intrinsic  muscles 
o f  the  toes. T h e  opera t ion  which I ca r ry  out  consists o f  
m ak ing  incisions over the  dorsa l  aspect o f  the toes, across 
the m eta ta rso-pha langea l  jo ints, dividing the insertion o f  the 
Long  Extensor t endons  from the phalanges and freeing the 
tendons back to  the region o f  the  m etatarsal  necks. A hole 
is then drilled th rough  the neck o f  each metatarsal ,  the  tendon 
is passed th rough  the  hole and sutured to itself, the foot being 
kept at  a right angle and  the tendon  being pulled through 
the hole under  tension. T h e  in terphalangeal  jo in ts  are 
ar th rodesed  by excision o f  the cartilage and fixing the 
phalanges with short  lengths o f  K irschner  wire. T h e  foot is 
placed in a padded  Plaster  o f  Paris cast which is maintained 
for a bou t  a m onth ,  when the wires a re  removed from the 
toes.

Physio therapy is then  instituted. T h e  L ong  Extensor 
tendons  act as a sling which pull up the metatarsals ,  re
creating  a transverse arch.

Dropped Foot.
In a d ro p  foot deformity due  to  paralysis o f  the Tibialis 

Anter ior ,  if the  Tibial is Posterior  is powerful,  I transpose  the 
the insert ion o f  this muscle.

1 do  so by first m aking  an incision over its insert ion into 
the navicular an d  free it with special tendon  str ippers  as  far 
as the  medial malleolus.

I then  m a k e  a second incision over th e  an te r io r  surface 
o f  the lower third o f  the  lower  leg and work my way between 
the  tibia and  fibula till I reach the interosseous m em brane  
which I incise. T h e  tendon  o f  the Tibial is Posterior, which 
as you rem em ber  lies in the posterior  c o m p ar tm en t  o f  the 
leg, is found and  then brought th rough  the  open ing  in the 
interosseous m em b ran e  to the an te r io r  co m p a r tm e n t  o f  the 
leg.

A third incision is then made on the dorsum  o f  the foot 
towards it 's medial aspect and the sheath o f  the tendon  o f  
the Tibialis A n te r io r  is opened.  Using tendon  t ransp lan t
ation forceps,  1 insert this into the  sheath  o f  the Tibialis 
A n te r io r  till it emerges at the second incision. T h e  end of  
the tendon  o f  the T ibialis Posterior is now grasped and drawn 
down th rough  the sheath, emerging at  the  dorsum  o f  the 
foot.

A hole is m ade  th rough  one  o f  the bones  in the a rea  and 
the tendon  is now passed th rough  this and  su tu red  back on 
itself with the foot in dorsi-flexion and slight inversion. A
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plaste r  cast is applied to  the  foot an d  lower leg and  m ain 
tained for abou t  a m onth .

At the  end o f  this period, the patient is referred back to 
the Physio therapist  for re-education  o f  the transplant .  In 
addit ion  to  exercise, Faradic  s t im ula tion  is often necessary. 
If  the transp lan t  is o f  norm al strength  or  near  normal,  the 
patient  is fully able  to dorsiflex the foot and  also to invert it.

Paralysed Quadriceps.
An opera t ion  which often proves most useful is t rans

p lanta t ion  o f  one  of  the  H am str ings  into the Quadriceps ,  
when that  muscle is paralysed, in o rder  to give increased 
stability to  the knee.  If the H am strings a re  well developed, 
utilising only the Biceps Fem oris  is enough. If both  the 
Sem i-tendonosus  a n d  the  Biceps are  utilised and the Gas-  
trocnemii are  not  well developed, genu recurvatum  will 
arise.
Paralysed Biceps.

Lastly, an exam ple  in the arm . W hen the Biceps is p a ra 
lysed an d  the patient has well developed wrist and  finger 
flexors, S teindler 's  opera t ion  is most useful. T h is  consists in 
transferring the  origin o f  the Flexors o f  the wrist and  fingers 
together  with a small  flake o f  bone to  the u ppe r  port ion of  
the  supra-condylar  ridge and  fixing the  fragment of  bone 
to the humerus. T h e  Flexors now arise above the  elbow 
jo in t  and  pass in front o f  it. Hence they must flex the joint.

Tenotom ies ar.d Fasciotom y.

T eno tom ies  and  fasciotomy are frequently  carr ied out  in 
con junction  with o th e r  opera tions.
Exam ple 1: In pes cavus, S teindler 's  opera t ion  o f  stripping 
the  p lan tar  s truc tures off  the os calcis is often done  in c o m 
bination with a wedge tarsectomy.
Example 2 :  I have already referred to  con trac tu re  o f  the 
Ilio-tibial band  and  the Glutei  which will give rise to  flexion 
an d  abduc t ion  deformity  o f  the  hip. An excellent m ethod  
o f  correc ting  this deformity is by carry ing  ou t  Soulier's 
Fasciotomy. T h is  consists o f  m aking  an  incision a long  the 
an te r io r  por t ion  o f  the crest o f  the Ilium, dividing the 
Sar torius at  it ’s insertion an d  str ipping  off all the A bduc tors  
from the crest o f  the  Ilium, w orking o n e ’s way down to the 
Rectus Fem oris  an d  if necessary, even open ing  into the 
capsule o f  the hip jo in t  itself. T o  com ple te  the procedure  and 
to  prevent the  p rom inance  o f  the Iliac bone, the crest o f  the 
Ilium itself is frequently  exercised. 1 then  m ake  use o f  the 
D a m e  Agnes HunI method  o f  correcting flexion deformity, 
by app ly ing  a Plaster  o f  Paris spica to the opposi te  leg, the 
hip on this side being flexed with a view to flattening the 
lum bar  spine. T h e  opera ted  hip is then placed in a T hom as 
splint  which is gradually  lowered, until all the tissues in 
the front o f  the  hip are  thorough ly  stretched when the plas ter 
spica is rem oved  f rom the opposi te  leg.

We carry ou t  large num bers  o f  these opera t ions  every year 
on the Bantu  and  convert  m any  o f  these patients into useful 
and  erect ci tizens where  before they were either  bed-ridden 
or  crawled about  their  kias on hands and  knees. (See 
photographs) .

S tab ilisa tion  o f Jo in ts .

T he  purpose  o f  foot stabil isat ion in Poliomyelitis is to 
cause  a reduction  in the  n u m b e r  of  jo in ts  which weak or  
paralysed must control.  T h e  opera tion  of  foot stabilisation 
should not be under taken  before the  age o f  10 as the tarsal 
bones  consist  chiefly o f  cartilage and there  is relatively 
little cancellous bone  to  ensure  fusion. Fu r the rm ore ,  growth 
d is tu rbance  may occur  if the  opera t ion  is under taken  at too 
early an age.

T h e re  are  different  types o f  foot  stabilising opera tions 
depending  upon the muscle balance o f  the ank le  and the foot.

Ryerson's Triple Arthrodesis.
F o r  instance,  if the dorsiflexors and plantarflexors are 

equally  developed and there  is lateral  instability due to

paralysis o f  the  invertors and  evertors , Ryerson's Triple 
Arthrodesis is done.  T h is  consists in erasing the articular  
cartilage between th e  talus and  os calcis, between the  talus 
an d  navicular an d  between the os calcis and  cuboid.
Dunn's Arthrodesis.

If, however, the calf is weak, it is be tter  to carry out 
Dunn's Arthrodesis which consists in removal o f  the scaphoid 
bone  itself permitt ing  the talus an d  hence the  ank le  jo in t  to 
be brought nearer  to the  centre  o f  the foot. This  procedure  
allows a relative lengthening o f  the  posterior  lever arm  of 
the foot and  hence the weakened calf muscle put to a greater  
mechanical  advantage .

A satisfactorily stabilised foot should  look natural  in 
shoes,  should not  invert  o r  ever t on  walking and  a brace to 
co n tro l  the foot should  not  be necessary.
Arthrodesis o f  Knee.

If a knee is flail and  no muscles a re  available  for tendor  
transference, e ither  a ca l iper  or  an a r throdesis  o f  the knee 
jo in t  is indicated. In children it is always best to  use a caliper, 
at  any rate, until  they have reached a fairly m a tu re  age. In 
the  adult  Bantu, especially those  w ho  live in th e  ' .B u n d u ,"  
a r throdesis  is often a wise procedure ,  for, if the patient isf 
given a caliper , he frequently docs not wear it, or , it is a lways" 
breaking down.

T h e  opera tion  which I now use esclusively consists in 
excising the ar t icu lar  cartilage and  exposing the cancellous 
bone. If there  is a deformity  of  the knee, enough  bone  is 
removed to correc t  this and  on occasions,  a lengthening of  
the H am string  tendon  is also done. T h e  knee is put up in 
a b o u t  15 degrees of  flexion an d  a C h arn ley -K ey  splint  is 
utilised. T h is  consists o f  the  in troduc tion  o f  S te inm an 
Pins th rough  the fem ur and  the tibia, the ends o f  the Pins

f

Fig. I l l  
W ilson Bingiwe— Polio 

W alks on all fours. G ross deform ities o f both hips— Before 
T reatm ent.
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being a t tached  by telescopic tubes which on tightening the 
raw  opposing  surfaces o f  the  bones causes compress ion and, 
therefore, m ore  rapid  union. A l though  we remove the  splint 
jn a m on th  and  keep the  patient in plaster up  to  three months, 
it has been show n that  m any  of  these knees are  clinically 
solid at the end o f  a m onth .

Stabilisation o f  Hip.
In the case o f  the flail hip which is not splinted and in 

which faulty postures are  allowed to develop, the  leg may 
come into m arked  adduction  and with the  stretching o f  the 
joint capsule  and  su r round ing  muscles, a pathological pos
terior dislocation o f  the hip occurs.  A n  excellent way of  
giving stability to  the hip is to  carry ou t  a sub- trochanter ic  
o steo tom y o f  the  femur,  the disloca tion first being reduced 
by abduct ion  o f  the  leg. T h e  shaft  of  the femur is then 
brought dow n to the neutral position and  the  two fragments, 
the upper  still being held in an  abduc ted  position, are  then 
fixed by a metal  plate. A Plaster  o f  Paris spica is applied 
until un ion  is complete .

Scoliosis.
I have already referred to the tilt of  the  pelvis occasioned 

by con trac tu re  o f  the llio-t ibial  band and  how frequently 
Soulier's fasciotomy will correct  this. If the scoliosis 
persists inspite o f  this measure,  it will be frequently 
found to  d isappear  when the leg is abducted .  T h e  method  
that we adop t  to correct  the  scoliosis is to  first screen the 
t runk and  hips in the X-ray D epar tm en t  to ascerta in  the 
degree o f  abduct ion  o f  the  hip that  is necessary to correct 
the scoliosis. H aving ascer ta ined  the  angle  o f  abduct ion  of  
the hip necessary to correst the scoliosis, a sub- trochanter ic  
osteo tom y is carr ied out, a wedge of  bone  being removed 
from the medial aspect o f  the femur equal to the  degree of  
abduction  of  the hip. T h e  fragm ents  a re  then plated in this 
posit ion. Excellent results have been ob ta ined  by this 
measure.

Arthrodesis o f  Shoulder.
In a flail shoulder,  ar th rodes is  is under taken  provided the 

Trapez ius is not  paralysed. O ne  of  the functions o f  the 
Trapez ius is to cause  ro tat ion  o f  the  scapula  and  hence, if 
there is bony fusion between the hum erus and  the  scapula, 
active con trac t ion  of  the T rapez ius  will al low abduc t ion  of  
the a rm  to occur. If, in add it ion  to  the flail shoulder, the 
Biceps is not s trong enough  to flex the forearm  against 
gravity, when a r throdesis  is carr ied out ,  the a rm  should  b epu t  
up  in a few degrees o f  internal ro ta t ion ,  so  that  when it is 
abducted ,  gravity will assist the Biceps in flexing the elbow 
and permit  the hand to be placed opposi te  the m outh .  If 
the Biceps is completely  paralysed and  the Flexors  o f  the 
wrist an d  fingers are  powerfully dev e lo p ed , th ey ca n  beshifted  
proximally as in S teindler 's  O pera t ion  to pass in front of  
the elbow and  thus flex it. A n  al ternative procedure  is to 
utilise the sternal  fibres o f  the Pectoralis M a jor  which are  
t ransp lan ted  into the  Biceps itself.

If one is unable  to m ake  use o f  the Pectoralis M a jo r  and  
the Flexors of  the  foera rm  are  not considered  to be suffi
ciently s trong enough  to flex the  elbow, considera tion  can be 
given to the ingenious o pe ra t ion  devised by Bunnell whereby  
the s te rno-m asto id  is transferred  into the Biceps. T he muscle  
is de tached from the  s te rnum  and  the clavicle an d  e longated ,  
by su turing  a s trip o f  fascia lata to  it, so  that  it can  be m ade 
to pass via a subcu taneous  tunnel  to  the  tendon  of  the Biceps 
in the region o f  the  elbow. By ro ta t ion  o f  the  head and  neck 
the forearm can be flexed. I have also u n d er taken  o n e  such 
operation ,  but a l though  the  new tendon  could be definately 
felt and  seen to  con trac t ,  I did not place enough  tension on 
the s te rnom asto id  itself to enab le  it to  flex the  e lbow jo in t .  
T he  patient, a C o lou red  adult, refused to  let m e  re -ope ra te  
exclaiming:—

“ W at sal dit help, D o k to r ,  as ek my kop  d raai  o m  my 
e lmboog te laat  buig. Ek sal nie ’n staat  wees om  te s ien wat  
ek doen nie.”

Fig. IV
W ilson Bingiwe— A fter T reatm ent.

Arthrodesis of Elbow and Wrist.
Instability o f  the  e lbow and  wrist are  best dealt  with by 

a r th rodes is  if no tendons are  available  for t ransplant .  T he  
e lbow should be put up at abou t  120 degrees and  the wrist 
in a b o u t  10 degrees o f  dorsif lexion. T hese  a re  the positions 
for o p t im u m  function.

Leg Lengthening and Leg Shortening,
If there  is m ore  than  2 inches o f  shor ten ing  in adolescence 

or  y o ung  adults,  cons idera tion  m ay  be given to leg lenght-  
ening,  but it should  be pointed ou t  that  the opera t ion  may 
be a fo rm idab le  procedure ,  especially if the  femur is being 
lengthened an d  a whole series o f  com plica tions have to  be 
considered .
1. D eform ities  o f  the  foot, such as, valgus an d  equinus may 
arise. T hese  a re  due  to failure o f  the  soft par ts  to lengthen 
p roport iona te ly  to  the  bones.
2. D eformities  o f  the  knee— genu valgum and  flexion 
con trac tu re .
3. Stiffness o f  the  ank le  due to  the  trem endous  pressure on 
the  ar t icu la r  surfaces causing  t r aum atic  arthritis.
4. Bowing o f  fragm ents  with mal-union o r  non-union.
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5. N erv e  com plica tions, such as, paralysis o f  m uscles o r  
loss o f  sensation  d u e  to  o ver-s tre tch ing  o f  th e  nerves.
6. D istu rb an ces o f  c ircu la tion  causing  o ed em a  o r  even, 
occasionally , g angrene  o f  a  p a r t  o f  a  lim b.
7. B one In fec tion .

M a n y  surgeons, therefo re , p refe r to  sh o rten  th e  leg by 
re-section  o f  b o n e  o r  by ep iphyseal arrest.

In  C a p e  T ow n , Bell has evolved an  in teresting  opera tio n  
fo r equalisa tio n  o f  leg leng ths. H e  o p e ra te s  on  bo th  fem ora , 
osteo tom is ing  th e  sho rten ed  bo n e  an d  rem oving  a  com plete  
section  o f  th e  o p p o site  fem ur ro u g h ly  equal to  th e  am o u n t 
o f  sh o rten in g  in th e  o th e r  leg. T h is segm ent o f  bo n e  is left 
in situ  u n d e r th e  m uscles, w hile th e  m ain  fragm en ts are  held  
to g e th e r  by a  K u n tsc h e r N ail un til they  have  united .

In  th e  in terim , trac tio n  is app lied  to  th e  o steo tom ised  and  
sh o rten ed  lim b, by ske letal trac tio n . W hen  th e  fragm ents 
a re  d is trac ted  to  th e  requ ired  am o u n t, th e  p a tien t is re
sub jected  to  surgery , th e  section  o f  th e  bo n e  in the  op p o site  
leg is rem oved  an d  tran sfe rred  to  fill th e  gap  betw een the  
d istrac ted  frag m en ts o f  th e  effected fem ur. T h e  th ree  
fragm en ts a re  now  held in p o sitio n , by th e  in se rtion  o f  a 
K u n tsc h e r N ail. I h av e  n o t u n d e rtak en  o n e  o f  these o p e r
a tio n s m yself, b u t have  seen  th e  end  resu lts o f  th re e  o f  
Bell’s cases and  have  been m ost im pressed  by th is ingenious 
m e th o d  o f  equalis ing  th e  leg leng ths.

N o  a tte m p t sh ou ld  be  m ad e  to  len g th en  a  lim b if  th e  
d iscrepency in leg  len g th  is such th a t it is k now n  in advance  
th a t even a f te r  th e  p ro ced u re  is com plete , th e re  will still be 
so m uch  d isp a rity  th a t an  app lian ce  will never-the-less be  
necessary.

S h o rten in g  a  n o rm al lim b by resection  o r  epyphyseal 
a rre st, how ever, m u st n o t be  lightly  u n d e rtak en  fo r, insp ite  
o f  every care, th e re  is still th e  ever p resen t risk o f  infection 
o f  b o n e  an d  if  th is shou ld  insue, th e  end resu lts m ight well 
be d isasterous. If  ep iphyseal stap ling  is u n d e rtak en  in a  child

w ho is u n ab le  to  m ak e  a  decision  fo r him self, th e  p rob lem  
sh o u ld  b e  th o ro u g h ly  d iscussed w ith  th e  p a ren ts  an d  the  
p ro s  an d  cons o f  leng then ing  as o p p o se d  to  sh o rten in g  m ust 
be  ra ised  an d  th e  po ten tia l co m plica tions p o in ted  ou t.

Osteotomies of Bone.
O steo to m ies o f  bo n e  fo r th e  co rrec tio n  o f  d efo rm ity  are 

freq u en tly  u n d e rtak en . I have  a lready  m en tio n ed  one o r 
tw o exam ples. S u p ra -co n d y la r o steo to m y  o f  th e  fem ur fo r 
genu  valgum  an d  w edge tarsec to m y  fo r  cavus, varus and 
valgus d efo rm ities o f  th e  fo o t a re  frequen tly  u n d ertak en . 
T hese  o p e ra tio n s  a re  usually  ex trem ely  successful.

Conclusion.
I hav e  spoken  fo r  lo n g  en ough  an d  in m y ta lk  have  only 

m en tio n ed  a  few o f  th e  m any  techn ica l p roced u res u n d ertak en  
to  co rrec t d efo rm ities w hich have  arisen  and  to  im prove the  
fu n c tio n  o f  a  lim b. T h e  sub jec t is to o  vast an d  I have  only 
sk im m ed  th ro u g h  so m e o f  th e  p rob lem s as en co u n te red  in 
th e  ex trem ities, hav ing  largely  ignored  th e  varied  an d  highly 
com plica ted  p ro b lem s m et w ith  in th e  tru n k — problem s, 
such as, scoliosis. N o r  have  I dea lt w ith th e  p ro ced u res fo r 
th e  hands . T h e  p u rp o se  o f  th e  p aper, how ever, is to  show 
w h a t can  b e  d o n e  by surgical re -co n stru c tio n , fo r  those 
p a tien ts  w ho a re  severly d isab led  by P o liom yelitis . By 
restric tin g  his w o rk  en tirely  to  th e  h an d lin g  o f  Poliom yelitis 
pa tien ts , an  O rth o p aed ic  S urgeon  can  gain  sufficient ex
p erience  in a lm ost all th e  surgical p roced u res d ea lt w ith in 
th e  w ho le  field o f  O rthopaed ics.

T re a tm e n t is usually  p ro lo n g ed , tim e-consum im g and 
exacting , b u t w hat g rea te r  rew ard  can  a  m an  have th an  w hen 
a  child  w ho has been  u n d e r his ca re  fo r m o n th s o r  years  and 
w ho  has been sub jec ted  to  m any  o p era tio n s, stre tches ou t 
h is h an d  to  th e  su rgeon  and  says, “ D o cto r, you  hav e  m ade 
m e w alk .”

Photographs lent by k ind  permission o f  "The East London 
Camera Shop.”
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