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Spina Bifida and Myelomeningocoele

M IC H A E L  K A T Z E N , M .B .B .C h. (R and), F .R .C .S . (Edin.)

Part-time Paediatric Surgeon, Transvaal M em orial H ospital for Children and University o f  the W itwatersrand, Johannesburg

Spina Bifida is a congenital abnorm ality consisting o f  a 
separation o f  the spine o f  a vertebra into tw o halves. It 
may occur in various form s depending on associated  
features.

1. Spina Bifida Occulta
This consists o f  the bony deform ity alone and is norm ally 

present in 5-10 per cent o f  people in the region o f  
L .5 .-S .1 . Apart from skin blem ishes over the area it very 
rarely causes any pathological sym ptom s.

/2. M eningocoelc
In this cond ition  the spine o f  the vertebra is bifid and 

between the tw o halves a cyst o f  the m eninges protrudes 
to  form  a lump on the back covered by skin. The cord is 
norm al. T he only problem is a cosm etic one and this may 
be corrected at any convenient time.

3. M yelom eningocoelc
This consists o f  a deform ed spinal cord over several 

segm ents surrounded by a cyst o f  the m eninges.
This bulges between the bifid spines o f  several vertebrae 

and appears a as m ass on the back usually uncovered by 
skin in  its central portion. It m ay occur in any area o f  the 
spine but is m ost com m on in the lumbar area follow ed by 
the sacral and thoracic areas. It occurs at least twenty times 
as com m only  as m eningocoele, is the com m onest single 
surgical abnorm ality seen on the first day o f  life and occurs 
in 2-3/1000 live births,

Since it is m yelom eningocoele which constitutes the major 
therapeutic problem  further remarks will be confined to this 
abnorm ality.

PA T H O L O G Y

M yelom eningocoele has several sequelae:

1. Because it is uncovered by skin it is liable to infection  
and untreated children die o f  m eningitis or ventri
culitis in a high percentage o f  cases.

2. In 80 per cent o f  cases there is an associated  
hydrocephalus. This is due to  an abnorm ality o f  the 
base o f  the brain (the Arnold-C hiari phenom enon) 
consisting m ainly o f  herniation o f  part o f  the cere
bellum  and m edulla through the foram en magnum  
and arachnoid adhesions preventing the free circula
tion o f  C .S.F . If untreated, these children develop  
m assive enlargem ent o f  the head and m ay be m entally  
defective.

3. The deform ity o f  the spinal cord produces paraplegia  
below  the level o f  the lesion  which induces not only  
m otor and sensory loss to the lower lim bs o f  
varying degree, but a lso  deform ity. The paraplegia 
also  produces bladder paralysis w ith its secondary  
problem s o f  incontinence or secondary infection. 
This infection may ultim ately cause death after several 
years if unrelieved. The anus and rectum are also  
paralysed in these children producing not merely 
incontinence but often  severe constipation  because o f  
loss o f  bow el sensation.

M A N A G E M E N T
The present-day approach to  treatment is an  aggressive 

one starting on the first day o f  life. The sac is surgically  
closed within hours o f  birth in the hope that this will prevent 
m eningitis. It has a lso  been show n by Sharrard el a l1 that 
early closure prevents deterioration in the paraplegia due 
to  infection or drying ou t o f  the neural tube.

W hen this phase is over, a watch is kept for the develop
ment o f  hydrocephalus judged m ainly by increased head  
circumference. If this is noted to be progressive (about 50 per 
cent o f  cases) drainage o f  the hydrocephalus is instituted.

This is achieved by ventriculo-atrial shunt, which consists  
o f  inserting a tube through a burr-hole in the skull into  
one o f  the lateral ventricles and then leading this sub- 
cutaneously into the jugular vein and threading it into the 
right atrium o f  the heart. The apparatus incorporates a 
pump which lies under the skin and can be palpated, and a 
valve which opens at a specific pressure and allow s drainage 
o f  C .S .F . into the b lood  stream and prevents reflux o f  
blood into the ventricle. The com m on  valves in use are the 
Pudenz-H eyer and the Spitz-H olter.

These valves require frequent revision as they m ay block  
due to debris or clot at the distal end particularly when they  
are withdrawn from the atrium in to  the jugular vein with 
growth o f  the child. M ost children only require these 
valves up to the age o f  tw o years when their hydrocephalus 
remits spontaneously but quite a  few require them  for the 
rest o f  their lives. A  careful check m ust be m ade at regular 
intervals to ascertain that the valve is functioning. T his can  
be done by palpating the pump and by head m easurem ent 
before the sutures are closed. O nce the sutures are united, 
the on ly  signs o f  non-function are those o f  increased intra
cranial pressure, e.g. headache, drowsiness and vom iting. 
Once the hydrocephalus is controlled, attention is turned to  
the orthopaedic and urological aspects o f  the paraplegia 
which are dealt w ith in the fo llow ing articles.

It is vitally im portant that the various disciplines con 
cerned co-ordinate in the m anagem ent o f  these children. To  
this end special clinics must be established where the  
specialists concerned can see these patients together and 
discuss their individual m anagem ent. Such a com bined  
clinic is held weekly at the Transvaal M em orial H ospital 
for Children in Johannesburg and is run by a  paediatric 
surgeon, orthopaedic surgeon and urologist. A n opthal- 
m ologist also attends because o f  the high incidence o f  
squints. A n orthopaedic technician, social worker, educa
tional psychologist and physiotherapists com plete the  
com plem ent. Since the m anagem ent is so com plex, it is 
likely that, no matter how  good a  hom e this child com es  
from, it is best m anaged either as an in-patient or an 
out-patient in  an institution specially geared to  its problem s 
and where expert nursing, physiotherapy, occupational 
therapy, and schooling can be provided under one roof. 
The H ope School and H om es have proved ideal for this 
purpose in Johannesburg. Because o f  the profound im pact 
such a crippled child m akes on  his hom e, the various social 
problem s should be attended to  by a social worker.

R E SU L T S O F  T R E A TM E N T
If an energetic program m e o f  treatment is instituted from  

birth, about half o f  the children with m yelom eningocoele  
will survive and about 85 per cent o f  the survivors will have
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reasonable intelligence. Because o f  their severe disability, 
it is likely that a large proportion will require som e form o f  
sheltered em ploym ent in the future.

T H E  E T H IC A L P R O B L E M

It m ight be argued that these children w ould be better 
left untreated in the hope that they w ould soon  die. 
H ow ever, w e know  from  the studies o f  Laurence2 in Cardiff 
that, if com pletely untreated, about 20 per cent will survive 
anyway. These w ill then be severely disabled, m any with  
large heads and tum ours on  their backs and with a high 
incidence o f  m ental deficiency. A ctive treatment therefore 
produces m ore cripples but fewer m entally deficient children 
with less deform ity. A t present, therefore, active treatment 
appears the best alternative particularly since advances, 
e.g. electronically controlled bladders, etc. are a future 
prospect.

Selection o f  cases for treatment does not appear to be a 
tenable so lu tion  since there is no m eans o f  telling, at birth, 
which cases w ill either survive or do well on  treatment. 
Should  one then have left a child untreated and it survives, 
o n e  m ight have m issed the opportunity o f  achieving the best 
result as regards rehabilitation.

T H E  F U T U R E

T he em bryological defect in m yelom eningocoele occurs 
w ithin the first 6 w eeks o f  foetal life and, though many

theories exist, the precise m echanism  is obscure.

In m any cases the abnorm ality probably occurs as a 
result o f  som e pathology in the m other, e.g . virus disease 
taking o f  drugs, etc. though this is not proven. However’ 
it is certain that in a high proportion o f  cases a genetic 
factor exists, the transm ission o f  which is ill-understood  
Parents should be warned that after the birth o f  a child 
with m yelom eningocoele the chances o f  having a fu rther 
child with the abnorm ality is about 1 :25. A fter a second 
child is born with the abnorm ality the chance o f  a defect 
in another child is about 1 :8. The chances would 
obviously be increased to o  if there w as a history o f  any 
central nervous system  defect in the im m ediate family.

Since there is a genetic factor involved, the likelihood 
exists that m yelom eningocoele will becom e m ore prevalent 
in future generations. W e are unlikely to be able to  prevent 
the cond ition  occurring in the foreseeable future and should 
therefore m ake strenuous efforts to  increase our therapeutic 
potential in the rehabilitation o f  these unfortunate children.

R E F E R E N C E S
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The Management of Urological Complications 

of Myelomeningocoele
J. A . BL EL O C H , M .B .B .C h. F .C .S .S .A .

U rologist, Transvaal M em orial H ospital for Children

T he nerves which supply the bladder arise from  the 
sacral portion o f  the spinal cord. Failure o f  developm ent o f  
this portion o f  the cord necessarily results in, at least, 
som e degree o f  neurogenic bladder dysfunction.

T he resultant stasis o f  urine in the bladder together with 
vesico-ureteric reflux o f  urine leads to persistent infection  
o f  the kidneys. T he pyelonephritis w ould eventually destroy 
the renal substance if  m easures were n ot taken to  prevent 
this chain o f  events. Cause o f  death o f  the child with a 
m yelom eningocoele, w ho survives the initial closure o f  the 
defect and hydrocephalus, is com m only renal failure due 
to pyelonephritis.

T he approach adopted at the Spinal D efects Clinic, from  
the urological aspect, is essentially conservative. The  
regim e consists o f  full urological investigation in the form  
o f  clinical exam ination  and X-ray studies o f  the bladder 
and upper urinary tract. T he bladder is filled with radio
opaque dye in order to study its outline and confirm  or refute 
the presence o f  vesico-ureteric reflux o f  urine. A n  intra
venous pyelogram  outlines the calyces, pelvis and ureters to  
establish  the function  o f  the kidneys and the degree o f  
dam age sustained. T he urine is exam ined m icroscopically  
and cultured to  isolate the infecting organism .

Treatm ent consists o f  clearing the urinary tract infection  
w ith an appropriate antibiotic, follow ed by a long-term  
treatm ent with a urinary antiseptic such as a soluble  
sulphonam ide or m andelic acid. The urine is exam ined for 
infection at frequent intervals.

T he m ost im portant bulwark o f  conservative treatment 
is suprapubic m anual expression o f  the bladder. This 
reduces the residual urine and therefore the opportunity for

infection to gain a footh old . T he m other or nurse is instri c- 
ted to em pty the bladder at 2-hourly intervals during the 
day. W hen the child is older he is taught to express his own  
bladder.

X -rays o f  the bladder and kidneys are repeated at 
approxim ately 3-m onthly intervals.

I f  the infection cannot be controlled by the m eans outlined 
or if there is deterioration o f  the kidneys assessed by X-rays, 
the child is adm itted to hospital for endoscopic exam ination.

T h is exam ination often  brings to  light associated uro
logical abnorm alities with obstructive effects, e.g. urethral 
stenosis, urethral valves in boys or perhaps the presence o f  
a calculus. Treatm ent o f  these lesions often im proves the 
situation and the conservative regim en o f  2-hourly expres
sion and urinary antiseptics is again successful.

If, despite all the above measures, infection cannot be 
controlled and there is deterioration in the X-ray appearance 
o f  the urinary tract, a conduit is performed.

T his entails isolation  o f  a loop  o f  sm all intestine with its 
b lood  supply intact. T he ureters are separated from the 
bladder and im planted into one end o f  the loop . The other 
end o f  the loop  is brought out to  the skin as an 
ileostom y.

U rine is constantly expressed through the stom a by the 
healthy, active bowel. A  rubber bag is worn to collect the 
urine. It is kept in place with adhesives and a belt.

There are 39 cases w ho require urological surveillance in 
the clinic, 18 m ales and 21 fem ales. Eleven o f  these 
children have not responded to conservative m a n a g e m e n t 
and conduits have been fashioned to provide free, low  
pressure drainage o f  the upper urinary tracts.
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