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The Orthopoedic Management of Myelomeningocoele

J. E. HANDELSMAN, M.Ch. Orth., F.R.C.S.
Principal Orthopoedic Surgeon, General Hospital, Transvaal Mem orial Hospital for Children 

and University of the W itwatersrand, Johannesburg.

In the 4th Century B.C ., H ippocrates m ade the first 
written reference to spina bifida in L ib er Glandulis but it 
was not until the 16th Century that V esalius accurately 
described a boy with m ultiple deform ities o f  the lower 
limbs and an associated hydrocephalus.

The pathology o f  m yelom eningocoele, associated hydro
cephalus and renal com plications is fully dealt with elsewhere 
in this Sym posium , but it is w orth em phasising the 
importance o f  early surgical closure o f  the spinal defect in 
order to preserve existing neurological tissue.

T H E  SP IN A L  D EFE C T
The degree o f  paraplegia seen in the m yelom eningocoele  

patient depends primarily on  the level o f  the lesion, and in 
general terms, the higher the defect the m ore profound is 
the paralysis and sensory deficit in the lower limbs.

At any level, how ever, cord and nerve roots m ay be 
functioning in spite o f  the spinal lesion and herniation  
but this function will be lost unless the exposed  sac is 
covered by skin within the first few  hours o f  life. A chieving  
closure often presents a form idable surgical problem  
because o f  deficient soft tissues and the widened bifid 
posterior spinous processes. R ecently a technique has been  
developed whereby unwanted bone is rem oved from  around  
the nerve roots, and even  w hole vertebral bodies excised  
(Sharrard, 1968). This greatly facilitates skin closure, and 
is o f  particular value w hen a gibbus is present. This 
deformity occurs in one in eight patients, and correction in 
the neonatal period prevents the perpetuation o f  a grotesque 
deformity that m ay subsequently require correction by a 
difficult spinal osteotom y (Fig. 1).

A SSO C IA T E D  D E F O R M IT IE S
The association o f  d islocation  o f  the hip, equino-varus, 

valgus and calcaneus deform ities o f  the fo o t have long  
been recognised in m yelom eningocoele. Early workers 
regarded these as id iopathic but unconnected congenital 
abnormalities, but m ore critical observation has revealed  
specific patterns o f  deform ity depending upon the level o f  
the spinal lesion.

The com m onest type o f  m yelom eningocoele obliterates 
all segments from the fourth lum bar neurological level 
distally. T he attitude o f  such a child at birth is charac
teristic. F ixed flexion deform ity o f  the hips is constant and  
dislocation o f  the hips is frequently present at birth. The 
knees are held extended and externally rotated. D eform ities  
o f  the feet vary, but are usually calcaneo- or equino-varus 
(Fig. 2). On the other hand children with a spinal lesion in  
the lum bo-dorsal region never present w ith fixed contrac
tures, dislocations or deform ities at birth. Furtherm ore, 
low lumbar and sacral lesions affect the feet only. It is thus 
apparent that deform ity is a result o f  partial innervation o f  
the lower limb rather than total absence, and certainly is 
not idiopathic in nature. It is reasonable to  infer that 
muscle im balance is the fundam ental cause o f  the associated  
deformities. Because this im balance com m ences during 
intra-uterine life, the deform ities appear “ congenital” .

SE N S O R Y  C H A N G E S
U nlike poliom yelitis, where m uscle im balance m ay lead 

to similar deform ities, the child w ith a m yelom eningocoele  
has lost norm al skin sensation in the distribution o f  the 
nerve roots involved. Because protective pain appreciation

is absent, treatment that involves corrective pressure 
however gentle, is precluded.

A n aspect o f  the sensory deficiency not always appreciated  
is the loss o f  proprioception. Because these patients do not 
know  where their lower lim bs are in space, rehabilitation  
is difficult. Som etim es cerebral dam age, produced by the 
hydrocephalus, com pounds the lack o f  adequate joint and  
m uscle sensation. Even w ith the m ost active rehabilitative 
program m e, walking m ay be delayed for som e years.

A S S E S S M E N T
Estim ation o f  the degree o f  paralysis and sensory loss at 

the earliest opportunity enables the practitioner to  plan for 
the future, and judge the effect o f  im m ediate closure o f  the 
spinal defect.

In  a new-born child assessm ent o f  m uscle pow er and  
sensation is extrem ely difficult. H ow ever, deform ity is 
readily apparent, and the range o f  m ovem ent o f  each jo int 
m ay be accurately observed and recorded. B oth  these features 
give a good  indication o f  the type o f  m uscle im balance that 
is already present at birth and it is the practice at the 
Spinal D efects C linic o f  the Transvaal M em orial H osp ita l 
for Children to chart these clinical signs at the first visit.

Even in the very young patient a fair assessm ent o f  m uscle 
power m ay be m ade. A  warm  and wakeful child will m ove  
all norm al limbs and sim ple observation will reveal a 
m uscle group that is n ot functioning adequately. Skin  
stim ulation m ay provide an indication o f  the sensory loss.

W ith each visit the exam ination should be repeated and  
eventually a com plete picture o f  the m otor and sensory  
deficit will emerge. B y studying the nerve root innervation  
o f  the lower limb m uscles, inferences can be drawn where 
a com m on spinal level caters for m ore than on e group. F or  
exam ple the m edial ham string m uscles m ay be easily exa
m ined, and when paralysed, it m ay be deduced that the hip 
abductors, which are n ot easy to exam ine w ill also be 
paralysed (Sharrard, 1964).

T his early assessm ent provides a good  guide to possib le  
future deform ity, the potential for w alking unaided or the 
need for assistance with suitable appliances at a later date.

P R IN C IPL E S O F  M A N A G E M E N T
In the past a large proportion o f  m yelom eningocoele  

children have been condem ned to a wheel-chair existence. 
T he apparently “congenita l” deform ities resisted the usual 
form s o f  treatment because the underlying cause— m uscle  
im balance— w as neither appreciated nor corrected.

The m odern surgeon finds this approach untenable. H e  
expects to rebalance the lower lim bs so that every patient 
m ay learn to stand and walk independently.

T o  achieve this, the patient m ust have plantigrade feet, 
extended knees and stable hips, and a balanced upright 
trunk. Correction o f  the feet takes precedence because once  
a plantigrade base is extablished, standing and walking with  
assistance is possib le and rehabilitation m ay com m ence. 
W ith the feet corrected, appliances m ay be fitted to overcom e  
w eakness o f  the knees and hips. A lthough  flexion contrac
tures and d islocation  o f  the hips tend to tip the trunk  
forwards, increasing the lum bar lordosis m ay com pensate  
this tendency sufficiently to  m ake walking feasible. The  
im portance o f  achieving the upright posture as early as 
possible and training the balance m echanism s cannot be 
over-em phasised.
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1a

2b

1b

Lack o f  norm al  protective skin sensation imposes a  
different  therapeu t ic  ap p ro a c h  to  the  correc t ion  o f  deformity. 
Even the  slightest pressure  applied by a pad d ed  plaster  o f  
Paris  cast readily p roduces  pressure necrosis o f  the  skin. 
T h e  subsequen t penetra t ing  ulcers m ay  take  m o n th s  and  
even years to  heal , an d  if osteitis supervenes a m p u ta t io n  may 
be the  sequel.  F o r  these reasons the  use o f  cal ipers o r  
splints as  corrective measures a re  ineffective an d  dangerous ,  
as a re  frames an d  traction .  O nce  correc tion  has been achieved 
by surgery  however, calipers an d  n ight  splints m ay  be used 
to  m ain ta in  correc tion  but  m ust  be removed frequently 
dur ing  the course  o f  a day so tha t  early  skin e ry them a  is 
no t  missed.

M an ip u la t io n s  u nde r  anaes thesia  a re  equally  unsa t is 
factory. Even when deformities  a re  co rrec ted  by this m ethod ,  
the under ly ing  muscle  im balance  will p ro d u ce  a rapid  
recurrence  o f  the original  deform ity .  F u r th e rm o re ,  the lower  
limb bones  o f  these pat ien ts  a re  a b n o rm a l  an d  f rac tu re  
readily— often  spon taneously .  F o r  this reason, m an ip u la t io n  
is no t  only  ineffective bu t  dangerous.

T h u s  fixed deform ity  requires surgical  in tervention  for 
sa t is factory  correc t ion .  O pera t io n s  m ay  be co m m e n c e d  as 
so o n  as the c h i ld ’s general  condi t ion  permits .  Par t icu la rly

Fig. 1: A severe lumbar gibbus in a  5-year old boy (a and b) 
treated by spinal osteotomy with excision o f one-and-a-half 

vertebral bodies and staple fixation (c).

Fig. 2: The typical attitude of an infant with a mid-lumbar 
myelomeningocoele. The hips are dislocated, fixed in flexion 
and external rotation, and the knees extended (a). The left 
foot is held in equino-varus and the right shows a hind-foot 

equinus deformity (a and b).
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with regard  to the foot, cor rec t ion  shou ld  be achieved as 
early as  possible if no rm a l  bony a n a to m y  is to be m ain ta ined .  
T h e  simple division o f  tight soft t issues and  lengthening o f  
sh o r tened  tendons will not  achieve a long- te rm  correc tion .  
T h e  original muscle  im balance ,  however  slight,  will cause 
ir revocable  relapse. It is essential  therefore  to  rebalance  a 
jo in t  by t ransferr ing  a relat ively over-active ten d o n  that  is 
p rod u c in g  deform ity  to a s i tua t ion  where  it will have the 
opposi te  effect. U nlike  the muscle  im balance  in po l io 
myelit is,  it is accep tab le  to transfer  qu i te  weak muscles in 
o rd e r  to rem ove a  defo rm ing  force, however slight. F u r th e r 
more ,  in the new posit ion  the t ransferred  ten d o n  will often 
p rov ide  a tenodesis effect and  does n o t  st retch, because the 
muscle  bellies in the  m yelom eningocoele  a re  frequently  
fibrous.

W here  there is no  deform ity  bu t  only weakness o r  p a ra 
lysis, it is rarely  possible to achieve stabil ity  by muscle  
balancing. I n  these si tuations ,  a n  external  app l iance  such as 
a caliper  is required.

T he  m o re  com plica ted  hip  surgery  is frequently  delayed 
until  m a x im u m  deve lopm ent  o f  spa red  muscles has been 
achieved, a n d  rehab i l i ta t ion  is well un d e r  way.

T H E  M A N A G E M E N T  O F  S P E C IF IC  D E FO R M IT IE S  
The Feet

Besides p rov id ing  the pa t ien t  with p lan t ig rade  feet before  
walk ing  com m ences ,  early surgery im proves the  prognosis. 
A severe fixed foot deform ity  at  b ir th  represents  a dislocation 
ra the r  than  d is to r t ion  o f  ac tual  bone  structure.  With 
persis tence o f  the deformity ,  however ,  a l te ra t ion  in shape  o f  
the tarsal bones occurs. T hese  have little capac ity  for 
rem odell ing  an d  because the u l t im ate  p rognosis  for the  foot 
depends  up o n  m a in ta in ing  a  no rm a l  bony  conf igura tion ,  
correc t ion  as early  as possible  is imperative .  Surgical  
cor rec t ion  may be com m enced  a t  the age o f  three  m o n th s  
o r  less in a fit child.

T h e  specific foot deform ity  seen depends  up o n  the 
par t icu la r  muscle  im balance  present  an d  it is n o tew or thy  
tha t  slight residual function in on e  muscle  g ro u p  in an 
app a ren t ly  flail foot is en o u g h  to p ro d u c e  a severe fixed 
co n trac tu re .  T h u s  a func t ion ing  triceps surae b u t  relatively 
weak foot ex tensors  will p ro d u c e  an  equ inus  deform ity  o f  
the ca lcaneum , whereas the opposi te  fo rm  o f  muscle  
im balance  will i rrevocably d ra w  the heel in to  ca lcaneus. 
F o re foo t  a d d u c t io n  an d  varus  usually  go together  an d  are 
largely a  function  o f  re lative over-ac t ion  o f  the tibialis 
posterior .  W hen  the peroneal  tendons  p r ed o m in a te  valgus 
an d  even ab d u c t io n  o f  the forefoot will result .  A n  isolated 
intrinsic  musc le  paralysis seen with lesions a t  the SI level, 
may p ro d u ce  c law ing o f  the  toes a t  a very early age and 
cavus  o f  the foot by adolescence.

The Equino-Varus Foot
T h e  co m m o n e s t  foot  deform ity  in the  m yelom eningocoele  

child is equ inovarus .  This  closely resembles the c o m m o n  
congenita l  c lub  foot a n d  has in the pas t led to the belief 
tha t  its occurrence  was a se para te  congen ita l  anom aly .

T h e  surgical  re lease  follows the principles applied to the 
c o m m o n  c lub  foot  (S o lom on  a n d  H an d e ls m an ,  1967) but a 
ten d o n  t ransfer  is a lways included.

T h e  foot is a p p ro ach ed  f rom  the medial  aspect  and 
elonga t ion  o f  the  tendo-calcaneus ,  flexor hal lucis longus and 
flexor d ig i to rum  longus  tendons  a re  carr ied  out .  In add it ion ,  
division o f  the poste rio r  capsu le  o f  the  ank le  jo in t  and  the 
medial  tarsal  capsules especially a ro u n d  the navicular  
com ple tes  the p rocedure .  T h e  release a lone  will n o t  prevent 
a  relapse, so ba lance  is sought.  T h e  tibialis poste rio r  tendon  
is divided at  its insert ion  in to  the nav icu lar  at the t ime o f  
the release o p e ra t io n  a n d  t ransposed  th rough  the in teros
seous m e m b ra n e  to the d o rsu m  o f  the  foot ,  provid ing 
o p pos i t ion  to the  equ ino -varus  tendency (Fig. 3).

The Equino- Valgus Foot
W h en  the forefoot is relat ively flail, bu t  the tendo-  

calcaneus shor t ,  the p a t ie n t ’s effort  to  achieve a p lan tig rade

3a

3b

3c

posit ion  will force the forefoot in to  a valgus position. In  
these cases a simple e longa t ion  o f  the tendo-calcaneus with 
release o f  the poste rio r  capsule o f  the ank le  jo in t  may 
suffice. In most  instances, however, the forefoot valgus is 
the result  o f  relative over-action  o f  the peroneal  muscle 
g ro u p  in relat ion  to  the tibialis posterior .  W hen  this 
im balance  is severe  an d  the equ inus  m arked  the foot becomes 
“ b ro k e n ” a ro u n d  the head  o f  the talus which is d raw n  into 
a ver tical posit ion  by the high ca lcaneum. T h e  foot then  
assumes a rock e r -b o t to m  shape, the patient  walks o n  the 
dis located  head o f  talus ra ther  than  the ca lcaneum  an d  a

Fig. 3 : The common equino-varus deformity (a), treated by a 
medial and posterior capsular release and tendon elongation. 
The tibialis posterior tendon has been transposed to the lateral 
side o f the foot and is held, in a tunnel made in the tarsal bones, 
by a silk suture tied over a gauze pad which is left undisturbed 
for 6 weeks (b). A stable plantigrade foot is the result (c).
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disabling  a n d  ugly deform ity  ensues. T h e  ap p ea ran ces  o f  
this foot a re  v ir tually  identical to the ex trem e form o f  
congenita l  flat foot o r  congen i ta l  vertical  talus an d  the 
t r ea tm en t  follows sim ilar  lines. Surgical co r rec t ion  shou ld  
be carr ied  ou t  a t  the earliest o p p o r tu n i ty  an d  the principles 
a re  the sam e as those em ployed  for the eq u in o -v a ru s  
deform ity .  T h e  foot  is a p p ro a c h e d  in this instance f rom 
the lateral  side. T h e  tendo-ca lcaneus  is e longa ted ,  the p o s 
terior  capsule  o f  the ank le  jo in t  divided, an d  the heel 
restored  to its no rm a l  posit ion ,  thus car ry ing  the vertical 4a
talus in to  a m o re  hor izon ta l  s i tua t ion .  In o rd e r  to reduce 
the nav icu lar  o n to  the head o f  the talus, however ,  it is 
necessary  to  e longate  peroneus  longus, ter t ius an d  of ten  the 
ex tensor  t en d o n s  o f  the fo o t ;  to divide the tarsal  capsu la r  
l igaments  a ro u n d  the lateral  side o f  the foot  a n d  to release 
p e roneus  brevis f rom  its insertion. R e lapse  will be the 
inevitable sequel  if this foot is not  ba lanced ,  an d  it is the 
detached  peroneus  brevis tha t  is used for this purpose .  This  
ten d o n  is passed th ro u g h  the in terosseous m e m b ra n e  to  the 
m edia l  side an d  inserted in to  the ten d o n  o f  tibial is poste rio r  
to  a u g m en t  its w eakened  ac t ion  an d  m ain ta in  the medial  
a rch  o f  the foot.  T h e  whole  p rocedure  is identical to one 
described  for the m an ag em en t  o f  congen i ta l  vertical talus 
(H a n d e lsm a n ,  1968).

Iso la ted  Varus and  Valgus Fool D eform ities
In  a p ro p o r t io n  o f  pat ien ts ,  the h ind  foot m ay  be neutral  

with regard  to  e qu inus  an d  ca lcaneus,  but  pulled in to  pure 
varus o r  valgus as the forefoot d is to r ts  fol lowing muscle  4 b
im balance.  A pure  varus defo rm ity  is unusua l  an d  can  be 
reba lanced  by a tibial is poste r io r  transfer .  A valgus foot, 
o n  the o th e r  h an d ,  is co m m o n ly  seen. W h e n  trea ted  early,  
t ransfer  o f  the p e roneus  brevis to  the medial side o f  the foot 
o r  in to  the tibial is poste r io r  tendon  may be all that  is 
requ ired ,  but  cau t io n  m ust  be exercised when som e function 
rem ains in the tibialis pos te r io r  o r  overac t ion  m ay  swing the 
foot f rom valgus to  varus. In  the  o lder  child, however, a 
tendon  t ransfe r  m ay  no t  be sufficient  to correc t  the 
deform ity ,  par t icu larly  w hen  the heel valgus is severe. I t  is 
useful in these instances to  d o  an  ex t ra -a r t icu la r  fusion o f  
the su b ta la r  jo in t  so  th a t  the ca lcaneum  m ay be held in a 
ver tical posi t ion  by the stable  talus. Fusions  in the feet o f  
small  ch i ld ren  a re  no t  usually  p rac t icab le  o r  desirable , but 
in this instance, filling the  s inus tarsi with a  block o f  bone 
(Grice, 1952) will p rov ide  a fusion w i th o u t  in terfering  with 
a r t icu la r  surfaces. A s im pler  a n d  m o re  sa t is fac tory  m ethod  
o f  achieving this fusion is to drive a resected length o f  the 4
pa t ien t ’s fibular shaft  (which s o o n  regenerates)  th ro u g h  a 
hole drilled in the neck o f  the ta lus an d  in to  the ca lcaneum , 
using a small  incision on  the d o rsu m  o f  the foot.  (Brown,
1968, S e y m o u r  an d  Evans,  1968). In  the para ly tic  valgus 
foot,  a su b ta la r  a r th ro d es is  a lone  will not  m ain ta in  correc t ion  
as  the fusion will e i the r  melt aw ay  o r  d is to r t  with the 
passage  o f  time, bu t  as  an  a u g m e n ta t io n  p ro ced u re  to a 
rebalancing  o p e ra t io n  it serves a  very useful pu rpose .  This  
principle  holds true  in o th e r  aspects  o f  the m a n ag em en t  o f  
defo rm ity  in m yelom eningocoele .

The Calcaneus Fool 
Paralysis o f  the triceps su rae  is no t  u n c o m m o n  in these 

ch ildren  an d  leads to a  g ro tesque  deform ity .  T h e  ca lcaneum  
elongates  an d  grows vertically d o w n w a rd s ,  te rm ed  ap t ly  the 
“ pistol grip  heel” (Fig. 4 a). Usually  the long toe flexors are  
spa red  an d  their  c o n s ta n t  ac t ion  in a n  a t t e m p t  o n  the

Fig. 4: The typical “ pistol grip heel”  (a) is well illustrated 
in this 14-year old boy with a neglected calcaneo-valgus 4d
deformity. Tibialis anterior (b) and other tendons were inserted 
into the tendo-calcaneus which was then shortened, and bony 
correction achieved by excising a wedge of calcaneum and 
talus posteriorly. The staple provided fixation until sub-talar 
fusion was firm (c). The surgical correction is on the left 
foot, which previously resembled the deformity still present 
on the right side (d). Subsequently this foot was similarly 

treated with good result.
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patient’s part to bring the forefoot to the ground, com bined  
with the slinging effect o f  the function ing peroneal tendons 
and Tibialis group, results in an equally unsightly cavus 
contracture that com pounds the deform ity (Fig. Ad). 
A com bination o f  calcaneus and varus is unusual whereas 
the calcaneo-valgus fo o t is relatively com m on.

If left untreated the deform ity is not on ly  unsightly but 
disabling because these children cannot bring the foot to  the  
ground without bending the knees which soon  develop  fixed  
flexion contractures. T he general principles o f  rebalancing  
apply to the calcaneus foot. In every instance the tibialis 
anterior tendon and usually the peroneus tertius are rerouted 
into the tendo-calcaneus which is concurrently shortened  
(Fig. Ab). The rem aining extensor digitorum  longus provides  
adequate subsequent fo o t extension . W hen valgus is 
associated, one o f  the deform ing tendons such as the pero
neus brevis m ay also be transferred to the tendo-calcaneus  
or to the calcaneus itself, as m ay be tibialis posterior, 
should varus be present.

In the older child m arked bony deform ity becom es a 
feature, and tendon transfers a lone will not suffice. A  m ore  
normal appearance o f  the heel and m uch im proved function  
is, however, quite easily achieved by excising a w edge o f  
bone from the back o f  the calcaneum  and talus to include  
the subtalar joint. The dow nw ard pointing heel m ay then 
be brought up into an anatom ical position  and subtalar 
fusion established by apposing the resected bony surfaces 
and fixing them with a staple (Fig. Ac).
Intrinsic M uscle P ara lysis o f  the Foot

The main disability fo llow in g  paralysis o f  the interosseous 
and lumbrical m uscles is th e 'lo ss  o f  flexor pow er o f  the 
metatarso-phalangeal jo ints. In attem pting to com pensate  
for this loss, the long flexors and extensors o f  the toes 
overact and ultim ately the proxim al phalanges sublux and  
later dislocate dorsally over the m etatarsal heads and fixed 
flexion contractures o f  the inter-phalangeal jo ints develop. 
A cavus or cavo-varus deform ity o f  the fo o t invariably  
follows.

The condition is am enable to rebalancing by detaching the 
short toe flexors from  their insertions, re-routing the  
tendons alongside the proxim al phalanges and inserting  
them into the com m on extensor tendons. In this new  
situation they replace the intrinsic m uscles, and function as 
flexors o f  the m etatarso-phalangeal jo ints and extensors o f  
the inter-phalangeal jo ints. W hen perform ed sufficiently  
early, this flexor to extensor tendon transfer will prevent 
any fixed deformity. In the adolescent or older patient, 
however, fixed bony deform ity has occurred and it m ay then  
be necessary to  augm ent rebalancing procedures with a 
wedge excision and fusion  in the m id-tarsal region to  
correct the cavus, or a valgus osteotom y o f  the calcaneum  
when the cavus is m ild and the heel in varus.
The Com pletely Flail Foot

When the m yelom eningocoele is high, paralysis in the foot 
is usually absolute and because there is no im balance, 
deformities do not occur except as a result o f  gravity or 
the weight o f  bed clothes, which can produce equinus. These  
are readily prevented by physiotherapy and sim ple splintage.

Surgery in these patients is rarely indicated. Because it 
is unusual for them  to  have adequate control o f  the knees 
or hips, calipers remain necessary even if  the feet are 
stabilised. It does occasionally  happen, how ever, that a 
flail foot may be the only indication for an appliance and in 
these patients a triple arthrodesis o f  the foot m ay be w orth
while. In general terms fo o t stab ilisation  procedures in the 
m yelomeningocoele child are unnecessary and often  dan
gerous because, once the foot is in a fixed position , w eight
bearing may occur predom inantly in a localised area and  
with deficient skin sensation, a pressure sore is difficult to 
avoid.

The Knees
Complete paralysis o f  the ham string m uscles allow ing  

unopposed quadriceps function is co .n m on  with the mic1-

lum bar spinal lesion . T he knees are held in extension , often  
with som e degree o f  recurvatum , and the range o f  flexion  
m ay be very lim ited so o n  after birth. W ith sitting, how ever, 
this usually im proves and seldom  requires treatm ent. On 
occasion  it m ay be necessary to elongate the quadriceps 
tendon above the knee and very rarely a supracondylar 
osteotom y for severe recurvatum  m ay be required.

F lex ion  contractures o f  the knee are m uch less com m on, 
and are seen in children w ho are able to walk but suffer 
from  a severe calcaneus deform ity. W hen the fixed extension  
o f  the feet is corrected, spontaneous correction o f  the knee 
deform ity usually occurs and the treatm ent o f  these knees 
is the treatm ent o f  the deform ity o f  the foot.

T he w heel-chair cripple m ay develop  a postural flexion  
contracture o f  the knee, but this usually responds to  gentle 
stretching. Surgery is on ly  occasionally  necessary for the  
flexion contracture. W hen required, detachm ent o f  the 
shortened ham strings and re-insertion into the back o f  the 
low er end o f  the fem ur and a posterior capsu lotom y o f  the  
knee jo in t will usually secure correction. In the very rare 
case a corrective subtrochanteric o steo tom y m ay be 
indicated. It is notew orthy how ever, that in fixed deform ity  
a m uscle m ay take on a function opp osite  to norm al. For  
exam ple, in a knee fixed in flexion, the ilio-tib ial tract, which  
usually extends the knee, m ay becom e a flexor. Similarly 
in the recurved knee the sartorius and gracilis, norm ally  
flexors, becom e extensors in action  and thus perpetuate the 
deform ity. F or this reason surgical correction m ust not be 
delayed w hen the deform ities are fixed.

The H ips
By the age o f  3 years, h a lf the children suffering from  
m yelom eningocoele  will have dislocated hips. A pproxim ately  
one third o f  this num ber w ould  have been dislocated from  
birth. In all these children, the spinal lesion is in the 
m id-lum bar region, the hip flexors and adductors are spared 
but extensors and abductors are paralysed. This m uscle  
im balance produces, apart from  a flexion, adduction and  
external rotation  contracture at the hip jo in t, a deform ation  
o f  the neck o f  the femur because o f  an unopposed pull on  
the lesser trochanter. Experim ental studies on  a softened  
femur have established that a valgus and anteversion  
deform ity o f  the fem oral neck is the consequence o f  this 
form  o f  m uscle im balance (B rookes and W ardle, 1962). 
The change in attitude o f  the fem oral neck com bined  with  
an abductor w eakness, produces an inevitable dislocation  
o f  the hip. U nlike the congenital type, when the dislocation  
is present from  birth or so o n  thereafter, the acetabulum  
m aintains a satisfactory shape and depth for several years 
(F ig. 5a). T he subluxing h ip  on  the other hand, produces a 
sloping acetabulum .

In the past, the hip d islocation  o f  the m yelom eningocoele  
child has usually been abandoned as an uncorrectable  
con d ition , or treated by varus and rotation  fem oral osteo
tom ies, open  reductions and shelf operations to deepen the 
acetabulum . In the face o f  m uscle im balance, how ever, the  
deform ities recur and re-dislocation is inevitable. F or the  
sam e reason, soft tissue releases such as the Soutter slide  
operation and adductor tenotom ies produce poor results.

M ore recently Sharrard (1964) has produced a revolution  
in the m anagem ent o f  these dislocated  and contracted hips 
by com bining a m uscle balance operation  with an  open  
reduction and release procedure. T he m ain deform ing force  
in these young patients is the powerful iliopsoas m uscle, 
w hich also provides a convenient replacem ent for the  
paralysed abductor group. In his operation, its tendon o f  
insertion is rem oved from  the lesser trochanter, routed  
through a h o le  m ade in the iliac blade, and re-inserted into  
the back o f  the greater trochanter. O nce the iliopsoas is 
detached from  the lesser trochanter, hip reduction becom es 
quite easy. N evertheless the acetabulum  should  alw ays be 
opened and cleared o f  fibrous tissue. In its new  position  the 
iliopsoas m ay well function  as an abductor and extensor o f  
the hip, but even where it does little beside provide a 
tenodesis effect, this is alw ays sufficient to ensure continued
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location  o f  the hip  jo in t  an d  prevent recurrence  o f  the 
flexion con t rac tu re .  T h is  o p e ra t io n  is quite  extensive but 
well w orthw hile  (Fig.  56 a n d  c).

Because the a ce tab u lu m  usually  rem ains well developed 
in the m yelom eningocoele  child, in m ost  cases there is no 
h a rm  in delaying the p rocedure  until  the c h i ld ’s general  
heal th  is go o d  a n d  rehab i l i ta t ion  well established. O nce the 
hip  is reduced it is no tew or thy  that  the valgus a n d  ante-  
version deform ity  o f  the femoral  neck g radua l ly  d isappear  

5a even when patients  a re  a lready in their  early teens. In  the
o lder  patient ,  the femoral  neck may have  to be correc ted  by 
a su itable  os teo tom y.

In the sub lux ing  type o f  hip where a c e tab u la r  shape  is 
unsa tis fac tory ,  the i l iopsoas transfer  o pe ra t ion  may c o n 
veniently be c om bined  with a pelvic o s te o tom y  (Salter,  1961) 
o r  shelf  o p e ra t io n  des igned e i ther  to  swing the ace tabu lum  
over  the fem oral  head  o r  to deepen  it su itably.

After  a n  il iopsoas transfer  o r  c om bined  ope ra t ion ,  the 
patient  is kept  in a hip  spica with the ope ra ted  limb held 
ab d u c ted  a n d  internally  ro ta ted  for 3 i  to  5 weeks an d  there
af ter  al lowed free to rehabil i ta te .  T h e  results have been 
very sa t is factory  in reported  series a n d  conf irmed by the 
16 ope ra t io n s  pe r fo rm ed  at the Spinal  Defects Clinic o f  thel 
T ran sv aa l  M e m oria l  H osp ita l  for C hildren .
The Flail  Lower Limb

W h ere  there is com ple te  paralysis muscle  imbalance 
can n o t  exist. T h e  hips never dis loca te  an d  con trac tu re s  are 
always secondary  to  postu ra l  o r  ou ts ide  forces an d  respond 
to  regular  passive stretching. Physio therapy  to  m ain ta in  full 
knee extension an d  p lan t ig rade  feet will a llow the use o f  

5b long-leg calipers an d  pelvic bands .  Even w hen  limited to a 
tr ipod  gait,  c ru tch  w alking  in these pat ien ts  is usually  very 
sa t is factory.

S P O N T A N E O U S  F R A C T U R E S
A p p rox im ate ly  25 per  cent o f  o u r  myelomeningocoele  

pat ien ts  have sus ta ined  s p o n ta n e o u s  fractures.  Usual ly 
these follow per iods  o f  im m obil isa t ion  in a  hip spica af ter  
surgery. T h e  frac tures occur  c o m m o n ly  th rough  the m e ta 
physeal region a n d  a re  always painless,  being d iagnosed  by 
a b n o rm a l  mobil i ty  a n d  soft tissue swelling.

It is well recognised tha t  im m obil isa t ion  in the supine 
posit ion  p roduces  decalcification, nevertheless ch ildren  with 
poliomyelitis  undergo ing  similar  opera t ive  p rocedures  and 
im m obil isa t ion  rarely develop s p o n ta n e o u s  fractures.  
F u r th e rm o re ,  in som e instances,  f rac tures have occurred  
sp on ta neous ly  in the mid-shaft  o f  a b one  w ithou t  a  period 
o f  im m obil isa t ion  a n d  with no t r au m a .  These  patients 
usually  present  with qu i te  gross swelling o f  the affected leg 
o r  thigh, mild pyrexia, local heat a n d  redness, but with  no 
systemic toxic signs. A d iagnosis  o f  acu te  osteomyeli t is  is 
p resum ptive  until  the X -ray  reveals m ark ed  early callus in 
a very large sub-pereostea l  h aem a to m a .

T h e  obv ious  bleeding u nde r  the per ios teum  is s imilar  to 
scurvy, a n d  it has been suggested (M c K ib b e n  an d  Porter,  
1967) tha t  these pat ien ts  have an  a b n o rm a l  V itam in  C  
m etabo l ism ,  resembling  a  chron ic  deficiency.

T h e  f rac tures always heal  rapid ly  a n d  do  not a p p e a r  to 
5c present  any  long term  p rob lem  but it would  seem reasonable

to p rovide  a d d i t iona l  V itamin  C  for these patients  an d  to 
avo id  u ndue  im m obil isa t ion  par t icu larly  in the supine 
position.

R E H A B IL IT A T IO N
In the absence  o f  severe  m enta l  deficiency, a lm ost  every 

myelom eningocoele  pa tient  can  be taught  to walk. Once 
deform ities  a re  correc ted  an d  the child is upr ight,  the 
limiting factors  a re  the degree o f  m o tiva t ion  in patient,  
pa ren ts  an d  associated  personnel .

Fig. 5 :  Bilateral dislocation of  the hips in a 5-year old girl
(a) were corrected by open reduction and il iopsoas transfers. 
T he  hole through which the transferred il iopsoas passed can 
be seen in the left iliac b lade and the point of  insertion of  the 
transposed tendon is still visible in the right g rea ter  trochanter
(b). An upright posture and assisted walking is now possible (c).
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A ppliances are required to hold unstable jo ints but m ay 
never be used to attem pt correction o f  a fixed deform ity. 
W hen this exists, it is better to contour the appliance to the 
deform ity than to endeavour to bend the lim b to a 
rigidly designed splint. Calipers need to  be carefully m ade to 
avoid pressure on insensitive skin and it is essential that 
patients and parents be taught to  rem ove appliances and 
b oots several tim es a day to inspect for signs o f  skin 
irritation. B oots with laces that extend to the toes are a 
valuable safety precaution, so  that insensitive feet m ay be 
correctly situated under vision.

B elow  the knee, the use o f  inside and outside irons, 
T-straps, front and back stops all have the usual role to 
play in controlling various paralyses o f  the foo t. A  sim ple 
straight caliper is usually best for the unstable knee but as 
the child grow s older it is advisable to fit a knee hinge to  
facilitate sitting at a school desk.

The im portance o f  physiotherapy and occupational 
therapy cannot be over-em phasised. C entralisation o f  these 
services a llow s for group therapy that in itself provides an 
im portant boost for the patient. In this regard w e are for
tunate in  having the facilities o f  the H op e School and H om es. 

'V ery goo d  physical am enities exist, and staff enthusiasm  and 
expertise are outstanding. T he children progress steadily  
from  the pool to parallel bars and ultim ately to  independent 
walking.

T otal patient rehabilitation m ust not be neglected. 
A dequate schooling is essential and the provision o f  w ork
shop and other facilities that can equip handicapped patients 
with a practical training will enable them  to  take their 
rightful place in society.

John G allsw orthy has observed “ A  niche o f  usefulness 
and a self-respect exists for every m an how ever handicapped, 
but that niche m ust be found for h im .”

S U M M A R Y

The m anagem ent o f  m yelom eningocoele calls for an 
energetic and co-ordinated treatm ent regim e that involves 
several disciplines. T he orthopaedic surgeon m ust recognise 
and assess function . Insensitive skin precludes the use o f  
m anipulations, plaster casts and splints, and the treatm ent 
is surgical in the first instance. D iv ision  and elongation  o f  
tight structures will reverse otherw ise progressive contrac

tures and jo int d islocations, and selected m uscle rebalancing 
by tendon transfers can  prevent relapses. Joint arthrodesis 
m ay play a part but on ly  in conjunction  with rebalancing  
operations.

A  subsequent unified program m e o f  rehabilitation  
enables the m ajority o f  these patients to  walk independently  
and m any w ill lead useful lives.
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The Social Worker in the Spinal Defects Team
M R S. N . SH N E IE R  

Social W orker, Transvaal M em orial H ospital for C hildren, Johannesburg

The social worker attached to  the Spinal D efects Clinic  
is involved with the personal problem s o f  the patients and  
their parents. Som e o f  these problem s existed before the  
child was born, and now  becom e unbearable, but m any  
others are the result o f  having a  handicapped child in the 
family. Som e fam ilies find the additional strain to o  great, 
and there is a threatened collapse o f  the marriage. Intensive  
casework and counselling with these parents m ust then be 
undertaken in an  effort to  sort out feelings and com e to  
som e solu tion  for the future. One o f  the com m onest causes  
o f  ill-feeling is guilt and the difficulty o f  apportioning blame.

T he physical effects o f  m yelom eningocoele extend right 
through the body. Besides the question  o f  increase in head  
size, there m ay be weakness in the legs, the bow els and the  
bladder. Som e children m ay have all o f  these difficulties; 
som e perhaps, on ly  one, and that in a  very slight degree' 
T o the parents, on  the w hole, the on e which is m ost dis
turbing em otionally  is increase in the size o f  the head, 
though the on e that causes m ost trouble practically is w eak
ness o f  bow els or bladder. But certainly m ore im portant to

m ost people than  any physical handicap is whether or not 
the child is norm al in intelligence. A s a rule, acceptance  
com es m ore easily  if  it is.

For m ost parents the first contact with the hospital is in 
the ward, as m ost children are adm itted for investigation  
and treatm ent soo n  after birth. M any people know  nothing  
at all o f  the con d ition , and to  m eet it for the first tim e in 
their ow n  child is an  intensely alarm ing situation, and one  
which is liable to  evoke very strong feelings o f  guilt. N o r  are 
they helped, in som e cases, by local doctors and nurses w ho  
have no faith in the m odern developm ent o f  treatm ent for 
children; and those  w ho have been told  that the best they  
can h op e for is an early death, m ay be faced with the painful 
return o f  hope for a child already m ourned. A fter the first 
shock  is over, m ost people are very anxious for as m uch  
in form ation  as they can get. Sym pathetic and careful 
explanation  by the m edical and nursing staff at this stage  
does a great deal to  m ake things less m ysterious and less 
frightening.

Ideally, all the parents should be seen by the social
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