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KWASIDORKOR - OU' VERPLlGTE AANMELDBARE SIEKTE

17 November 1962

Ons het alreeds by 'n vorige geleentheidl daarop gewys
dat een van die mees verontrustende probleemgesteldhede
in die beoefening van die moderne medisyne die feit is
dat daar so 'n groot aantal toestande is waaraan oDS baie
sou kon doen as die omstandighede gunstig was, maar
waaraan ons nou nie veel kan doen nie omdat die maat
skaplike agtergrond soos 'n versperrende berg voor ons le.

As 'n pertinente voorbeeld van hierdie toestand van
sake het ons die probleem van ondervoeding by kinders
genoem. Op die grond van verslae wat al meer dikwels
in die mediese pers verskyn, is dit duidelik dat daar in
hierdie land 'n baie groot aantal babas en klein kindertjies
is wat gedoem is tot gebrekkige liggaamlike en geestelike
ontwikkeling eenvoudig omdat hulle nie genoeg kos kry
me.

Een van die ernstige en dramatiese siektetoestande wat
op grond van ondervoeding <ontstaan, is kwashiorkor.
In 'n studie van ongeveer 1,000 Kleurlingkinders oor 'n
tydperk van 'n jaar, het Snyman en Murray,2 byvoorbeeld,
gevind dat kwashiorkor en uittering by 8·4% van die
kinders voorgekom het. Hierdie syfer word skrikwekkend
as ons dit sien teen die agtergrond van die bevinding
van Scrimshaw en Behar,3 wat aangetoon het dat vir eIke
enkele geval van kwashiorkor·in die bevoIking daar ten
minste 'n honderd gevalle van onderliggende protelen
gebrek is - 'n toestand waarna as pre-kwashiorkor verwys
kan word.

Dit is dus met genoee dat ons kan meld dat twee groot
stappe onlangs gedoen is om 'n uitweg te probeer soek
uit hierdie bedroewende toestand van sake. In die eerste
plaas is kwashiorkor in terme van Goewermentskennis
gewing Nr. 1481, wat in die Staatskoerant van 14 Sep
tember 1962 verskyn het, nou 'n verpligte aanmeldbare

siekte verklaar in the Republiek van Suid-Afrika. Hierdie
progressiewe stap sal na verwagting nie net lei tot vroeer
diagnose van gevalle nie, maar ook van hul behande
ling.

Die ander positiewe stap dui nie net op diagnose en
behandeling van toestande van ondervoeding nie, maar ook
op 'n voorbehoedende benadering. Die proefskema ter
bestryding van voedingskwale wat die Departement van
VoIksgesondheid verlede jaar in Pretoria, Durban en
Kaapstad begin het om meIkpoeier deur middel van plaas
like owerhede onder nie-blanke kinders tussen die ouder
dornme van 6 maande en 5 jaar te versprei, het suIke
bemoedigende resultate opgelewer dat die koste om die
program op 'n landwye skaal uit te brei, as heeltemal
geregverdig beskou word. Daar is dan ook vanjaar R20,OOO
vir die doel bewillig en, na verneem word, sal die Staat
in die volgende begroting nog 'n bedrag vir die doel
beskikbaar stel.

Verslae wat reeds van plaaslike owerhede ontvang is,
is besonder bemoedigend - sodanig so dat die moontlik
heid van Staatswee oorweeg word om die meIkpoeier
skema landwyd uit te brei - ook na die Bantoegebiede.

Hierdie soort benadering moet as 'n positiewe stap in
die bekamping van tekortsiektes ten sterkste aangeprys
word. Om regtig sukses te behaal, sal dit egter nodig
wees om die gewete van die hele gemeenskap te prikkel
sodat hierdie, en ook talle ander siektetoestande, wat,
as hulle ongekontroleerd voortwoed, veel aan onkoste vir
die Staat en menslike ontbering vir almal kos, verhoed
kan word voordat dit nodig is om hulle te behandel.

l. Van die Redaksie (1961): S.Afr. T. Geneesk., 35, 683.
2. Snyman, J. D. en Murray, A. B. (1961): Ibid., 35, 595.
3. Scrimshaw, N. S. en Behar, M. (1959):, Fed. Proc., 18, 82.

ANO-RECTAL MALFORMATIONS - THEIR MANAGEMENT AND SEQUELAE
MICHAEL KATZEN, M.B., B.CH. (RAND), F.R.C.S. (BDIN.), Department of Surgery, University of the Witwatersrand,

Johannesburg

Considerable difference of opinion is expressed in the
literature concerning the morbidity and mortality asso
ciated with congenital malformations of the ano-rectum.
In order to clarify impressions previously gained in the
management of these cases, a survey of 41 unselected
patients treated for this condition at the Transvaal
Memorial Hospital for Children, Johannesburg, between
1949 and 1960, has been undertaken. An attempt has been
made to follow these patients up either by letter or by
personal examination.

It must be appreciated that a large number of these
patients were referred to the hospital after having received
temporary or definitive treatment elsewhere and the ma
nagement of many patients in no way reflects the routine
or the methed used by the surgeons in attendance at the
Transvaal Memorial Hospital. This series also serves to
illustrate the marked difference in the standards of manage
ment of this condition outside and inside recognized
paediatric institutions, and bears out the words of Willis
Pottsl : 'Is it quite fair that a surgeon who would not think
of operating on a brain tumour or repairing a cleft palate
should tackle a case of atresia of the rectum in a male

infant with a recto-vesical fistula, when he never before
has seen such a case nor witnessed the operative repair?
If the defects are not properly corrected at the first
operation, these patients may be forever incontinent or
doomed to a permanent colostomy'.

An excellent review of this subject, covering most of its
facets, was published by Prof. J. H. Louw in this Journal
in 1959,2 and it is not proposed here to describe the
embryology of the condition or the detailed anatomy and
clinical presentation of the various anomalies. Only the
treatment, X-ray diagnosis, associated anomalies, morbidity
and mortality will be discussed.

PRESENT SERIES

The classification of ano-rectal malformations in the
present series is similar to that used by other recent
authors2

•3 and is based on the original classifications of
Browne~ and of Stephens.5•6 The classification of Ladd and
Gross7 has fallen out of favour, since most of these mal
formations appear to fall into their 'type 3' and their
grouping provides no guide to the embryological aberra
tion, treatment or prognosis.

The present series is depicted in Table I and is com-
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TABLE I.

Total

'Microscopic' (or stenosed) anus

Anal anomalies:
Ectopic anus ..

Perineal (M)
Perineal (F)
Vestibular (F)
Vaginal (F) ..

Covered anus
Ano-perineal 'fistula' (M)
Ano-bulbar 'fistula' (M)
Ano-vulvar 'fistula' (F)

Imperforate anus (M) ..
Imperforate anal membrane

Condition
Rectal agenesis:

Recto-urethral fistula (M)
Recto-vesical fistula (M)
Recto-vaginal fistula (F)
Without fistula

Total

RECTAL AGENESIS

Fig. 1. Recto-urethral fistula.
Fig. 2. Recto-vesical fistula.
Fig. 3. Recto-vaginal fistula.
Fig. 4. Rectal agenesis without fistula.
Figs. 1 - 4 represent various types of rectal agenesis.
Fig. 5. Perineal ectopic anus (male).
Fig. 6. Perineal ectopic anus (female).
Fig. 7. Vestibular ectopic anus.
Fig. 8. Vaginal ectopic anus.
Fig. 9. Covered anus (ano-perineal 'fistula').
Fig. 10. Imperforate anus.
Fig. 11. Imperforate anal membrane.
Fig. 12. 'Microscopic' or stenosed anus.
Key: R=rectum, V=vagina, B=bladder, S=sacrum, and L
=levator ani.

pared with the incidence of anomalies in the series of
Louw2 and of Partridge and Gough.3 Partridge and Gough
do not include the group 'imperforate anus' in their series,
and there appears to be a disproportionately large number
of patients in this group in the present series as compared
with that of Louw. This matter is discussed more fully
later. .

The abnormalities encountered are depicted diagram
matically in Figs. 1 - 12. No examples of covered anus
with ano-bulbar or ano-vulvar 'fistulae' were encountered
in this series, nor were any gross abnormalities, e.g.
persistent cloaca. There were no cases of rectal atresia.

The 18 cases in this group are enumerated in Table IT, toge-
ther with the primary treatment used, the age at which a Gross abnormalities 0
'pull-through' procedure was carried out, the complications,
and the deaths. M=male, F=female.

4
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1. Recto-urethral Fistula (Fig. 1)
Of the 13 patients with recto-urethral fistula, only 1 was

treated at birth by the recommended primary 'pull-through'
operation described by Rhoads et al." This child died suddenly
from an unknown cause the day following operation.

Eight patients were treated primarily by colostomy only,
and 1 by colostomy combined with a perineal approach to
divide the fistula and bring down the rectum. This latter
operation, performed by a surgeon not on the staff, resulted
in a persistent recto-urethral fistula, which was repaired and
the colostomy closed when the child was 9 years old. One
patient, in whom a duodenal atresia coexisted with the rectal
malformation, was treated by colostomy and duodeno
jejunostomy, but he died shortly after operation.

One colostomy was performed because a tracheo-oesophageal
fistula coexisted; the child died from a leak from the
oesophago-oesophageal anastomosis. Two colostomies were
performed because the birth weight was only S lb. Colostomy
was performed in the other 4 patients as the method of choice,
with a view to performing a 'puli-through' operation at a later
date.

Four of the colostomies were followed by 'pull-through'
procedures, 2 at 6 months of age and 2 at 1 year. A fifth
patient did not return for a further operation. Follow-up of
these patients showed that 3 had prolapse of the rectal mucosa,
and 1 of these needed trimming. Two babies are still too
young for follow-up, though the mother of one states that the
child's diapers are always soiled (aged 9 months). One child
is untraced, and the fourth was seen at Sf years with no
sphincteric control and a very constricted anus, which had to
be dilated under general anaesthesia.

Of the 10 colostomies performed, 6 were transverse, 3
inguinal and 1 'near the splenic flexure'. One inguinal colos
tomy and the 'splenic f1exure' colostomy caused considerable
difficulty when 'pull-through' operations were later performed,
necessitating resection of the distal recto-sigmoid and anasto
mosis of the colon to skin in one case.

2. Recto-vesical Fistula (Fig. 2)
This child underwent an abdomino-perineal 'pull-through'

shortly after birth. Redundant mucosa had to be trimmed at
1 year, and at the age of 4 the child passes 4 stools a day, but
the mother states that the child has no rectal sensation and
has to be taken to the lavatory as a routine and forced to
pass a stool.
3. ReCTo-vaginal Fistula (Fig. 3)

Of the 2 patients in this group, one had a transverse
colostomy performed at birth and died from a cardiac abn Jr
mality 2 weeks after discharge.

The other child was operated on at an outside hospital at
birth, when a colostomy and a 'pull-through' operation were
performed. On admission at 3 months, it was found that a
stricture had formed just above the recto-eutaneous junction.
A further 'pull-through' procedure was done, which broke
down, resulting in a recto-vaginal fistula. This was followed
by a small-bowel obstruction necessitating laparotomy. The
child died a few weeks after this last operation, performed
elsewhere, of '?chest infection'.
4. Rectal Agenesis without Fistula (Fig. 4)

The first child in this group died of renal failure 4 months
after a left inguinal colostomy was performed. Fused kidneys
were found at postrnortenl examination.

The second child died aged 4 days, from haematemesis,
following a 'pull-through' operation at 2 days. At postmortem
examination a large acute ulcer of the pylorus was found.

ANAL ANOMALIES
1. Ectopic Anus

(a) Perineal (male) - Fig. 5. In the first patient in this
group, the 'fistula' was situated very far anteriorIy and was
found to be stenosed up to the level of the levator ani. The
·fistula' was excised, and the rectum mobilized via the peri
neum and sutured to skin at birth. The child died of a cardiac
anomaly at 4 months.

TABLE ll. RECTAL AGENESIS

'Cardiac'
Severe stricture. Further 'pull- Intestinal obstruction + '?

through' at 3 months chest infection'

Renal failure-fused kidneys
Haematemesis-acute pyloric

ulcer

Age at
'pull-Through' Remarks
6 months Premature. Prolapse of mu-

cosa
6 months Prolapse of mucosa. Later

stricture
1 year Prolapse of mucosa, trimming

needed
1 year Urinary infection ++. Her-

niation of colostomy
Persistent recto-urethral fis

tula
Did not return for 'pull

through'

Associated duodenal atresia

Deaths

Associated tracheo-oesopha-
geal fistula

Prematurity
'Cardiac' + micrognathia
'Postoperative', ? other ano-

malies
? 'shock' after operation'

Prolapse of mucosa, trimming
needed

2 days

Persistent recto-urethral fis
tula

Persistent recto-urethral fis
tula

Treatment
Colostomy at birth - later

'pull-through'
2 Colostomy at birth - later

'pull-through,
3 Colostomy at birth - later

'pull-through'
4 Colostomy at birth - later

'pull-through'
5 Colostomy at birth + peri-

neal approach
6 Colostomy only

7 Colostomy only

8 Colostomy only
9 Colostomy only

10 Colostomy + duodenojeju
nostomy

11 Primary 'pull-through' opera
tion

12 Perineal approach only

13 4 unknown previous opera-
l tions

Recto-vesical fistula 14 Primary 'pull-through' opera- 2 days
tion

{ 15 Colostomy only
Recto-vaginal fistula 16 'Pull-through' + colostomy 2 days

Rectal agenesis with- { 17 Colostomy only
out fistula 18 Primary 'pull-through' opera- 2 days

tion
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TABLE ill. ECTOPtC Al'.'US-VESTIBULAR A ro AGlNAL
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Vestibular

Vaginal

Age ar Age ar
presentation Operarion performed operatioll Follow-up

r 1 3 years Transplant of anus 3 years Persistent faecal impa tion after operation
2 1 day Transplant of anus 1 day Mild colonic inertia at months

1
3 3 years Transplant of anus 3 years Incontinent on dis harge. 0 further

report
4 3 months Transplant of anus 3 months Quite normal at 11 years

l 5 6 weeks Colostomy at 6 weeks. Transplant of anu 3 months Fairly evere colonic inertia at 4 years

{ 6 3 months Transplant of anus 3 months Severe colonic inertia at 2 years

7 2 weeks Abdomino-perineal 'pull-through' 3 weeks Died-'inhalation of vomitus'

In the second patient, the anus was transplanted posteriorly
at the age of 2 months. The reason for the preference of this
procedure to a 'cut-back' procedure or simple dilatation is
not known. This child, after 5 years, has a megacolon with
excessive constipation unresponsive to everything except rectal
washouts. There is no stricture present. The child is also a
'cardiac', is mentally retarded and has craniosynostosis, for
which an operation has been performed.

(b) Perineal (female) - Fig. 6. The first patient in this
group presented at 9 months with faecal impaction so severe
that a left inguinal colostomy was performed. Considering the
possibility of superimposed Hirschsprung's disease, a biopsy
of distal colon was done which showed normal ganglion cells.
Rectal biopsy was also done; this showed no ganglion cells.
However, this latter biopsy was not thought to be a representa
tive specimen. The colostomy was closed 4 months later and,
when seen I month after this, the child was again found to
have faecal impaction.

The second child in this group was admitted when 27 days
old, with extreme constipation, and was treated with regular
dilatations. When seen again after 3 years, she was found to
have anal stenosis with severe constipation, and dilatations
and rectal washouts were recommenced.

(c) Vestibular and vaginal (Figs. 7 and 8). These two groups
are considered together, since their management is essentially
similar. The 7 patients are enumerated in Table m, together
with their age of presentation, treatment and follow-up. Two
of these patients presented with severe faecal impaction, one
at 3 years and one at 6 weeks. The latter had a colostomy
performed and intense diarrhoea ensued from which the child
almost died. Si.1i: patients had a posterior transplantation of
the anus performed. On 1 it was performed at birth, on 3
at 3 months, and on 2 at 3 years. Of the 5 patients followed
up, 2 suffered recurrent bouts of faecal impaction, necessitating
daily enemas, when seen at the age of 4 years. One child,
aged 4, always soiled her underclothes, required dilatation
every second day, and suffered occasional diarrhoea, but her
mother is sure that rectal sensation is intact. One child, when
seen 4 months after operation, aged 3t, appeared incontinent
of faeces, and 1 child, aged 11, had completely normal bowel
function. The seventh child of this group underwent an
abdomino-perineal 'pull-through' procedure at 3 weeks. An
erroneous diagnosis of high recto-vaginal fistula had pre
sumably been made. This child died the day following opera
tion from what appears to have been aspiration of vomitus.
2. Covered Anus - Ana-perineal 'Fiswla' (Fig. 9)

All the children in this group were males. Two were treated
by 'de-roofing' the sinus in the perineum and by anal dilata
tions. There is no follow-up of these 2.

The third patient was unaccountably treated by left iliac
colostomy. This child had a concomitant gross sacral abnorma
lity and died of cardiac failure on the 14th postoperative day.

The fourth patient had a /\ -shaped raphe over the anus
and was treated at an outside hospital with a 'descending'
colostomy at 2 days of age. On admission, all that was
nece sary was to nip away the raphe and dilate the anus. The
colostomy was subsequently closed.
3. Imperforate Anus (Fig. 10)

There appears to -be a di proportionately large number of
ca es of imperforate anus in !hi serie. However, it has been
confirmed by the operative findings that the rectum in each

case extended to within t - 1 cm. of the perineal kin and no
'fistula' to the perineum wa present. All the patients were
males and this is in accordance with the findings of Stephen .s

In 1 of the 5 patients a perineal dis ection alone was per
formed, and the rectum was mobilized and sutured to skin. TO

follow-up of thi patient ha been po sible.
In 1 patient a perineal approach failed to mobilize the

rectum adequately and an abdomino-perineal approach had
to be used. When seen 3 years later, thi child was found to
have an anal stricture with a ma ive megacolon. Despite
treatment, the megacolon has persisted up to the age of 8,
with overflow incontinence a prominent feature.

In 2 patients a perineal exploration was carried out at birth
and the operation note state that a recto-urethral fistula was
found and divided during the dissection. A upplementary
uprapubic cystostomy was performed in both. In the first

child a follow-up at 3 years revealed 'sati factory bowel action'.
In the second, urine was passed through the anus post
operatively. At the age of 5 years a perineal repair of the
recto-urethral fistula was performed. At the age of 8, a urethral
stricture was diagnosed and a bladder calculus removed. The
child, at this stage, did not appear to have complete rectal
control.

The last child in this group was found, on admi ion, to
have signs of peritonitis in addition to the rectal deformity.
X-rays in the inverted po ition howed ga well below the
pubo-coccygeal line' and erect plates demonstrated free ga
below the diaphragm. Laparotomy di closed free gas and bowel
content in the peritoneal cavity. A perforation of the bowel
could not be found and a caecostomy wa performed with
peritoneal drainage. The child died on the 15th postoperative
day.
4. Anal Membrane (Fig. 11)

The first patient in this group was treated by inci ion of
the membrane and dilatations. This patient wa also operated
on for tracheo-oesophageal fistula, and follow-up at 15 months
revealed normal bowel action.

In the second patient, the membrane had ruptured before
admission. The rectum was freed and sutured to skin. It is
not known why this treatment was adopted instead of dilata
tion alone. At 4 months there was evidence of slight tricture
formation, but this responded well to repeated dilatation.
5. 'Microscopic' anus (Fig. 12)

This patient presented when 8 days old. All that was
required was repeated dilatation. At 6 years thi child was
treated for chronic fissure-in-ano and now, at 8 years, has
perfectly normal rectal function.

D1SCUSSIO

Rectal Agenesis
There are 5 possible methods which may be employed

in the treatment of the e patients:3

1. Division of the recto-urethral, -vesical or -vaginal
fi tula and abdomino-perineal 'pull-through' of the rectum
in one stage.

2. Division of the fi tuJa and rectal pull-down via tbe
perineal route only.

3. Division of the fistula and rectal pull-down by a
acral approach.9
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4. Division of the recto-urethral fistula and transverse
colostomy, the definitive rectal 'pull-through' being per
formed later.

5. Simple colostomy with later rectal 'pull-through'.
Most authorities favour method 1,2.3.9-!1 since it has the

advantage of restoring the child to normal as soon as
possible. Though 2 of the 4 'pull-throughs' performed on
neonatal patients' in this series resulted in fatalities, it is
not suggested that this is an indictment of the procedure,
ince there were other reasons for both these deaths.

Most authorities agree that the mortality associated with
this procedure in the neonatal period is not higher than
if it is performed at a later stage.3

Method 2 is frowned upon. This operation is exceeding
ly difficult, causes considerable trauma to vital pelvic
nerves and musculature and, in all 3 patients managed
in this way in this series, resulted in persistent recto
urethral fistulae which required multiple further operations
to effect their closure.

Method 3 was not used in any patient in this series and,
though attractive anatomically, appears technically difficult.

Method 4 was not used in this series and appears to
have the disadvantage of allowing the rectum to 'ride-up'
after division of the fistula, thus making subsequent
mobilization difficult and extensive.

Method 5 was used in 11 patients in this series. In 5
there was an associated abnormality from which the
children ultimately succumbed, and 2 children were pre
mature. In 4 it was used as the procedure of choice as a
preliminary to later 'pull-through', though further indi
cations might have included possible inexperience of the
operator in the technique of the 'pull-through' procedure.
or late referral of patients when excessive bowel distension
might have made a 'pull-through' extremely difficult.

There are a number of points against the use of primary
simple colostomy:

(a) Older infants resent dilatations and parents find
them difficult to manage.

(b) The older infant tends to develop excessive excoria
tion of the buttocks with its attendant hazards.3

(c) Colostomy itself might be a hazardous undertaking
in the neonatal period (vide infra).

(d) Urinary tract infection is avoided.
In defence of primary colostomy followed by later

'pull-through', it must be stated that, although this series
is small, there appeared to be no substantial difference in
the functional result obtained from either primary or
secondary 'pull-through'. It must be emphasized, however,
that the 'pull-through' should follow the colostomy with
as little delay as possible, i.e. when the child weighs 10 - 12
lb. The hazard of waiting longer is illustrated in one
patient in this series in whom the secondary procedure
was performed 1 year after the colostomy, during which
time he suffered recurrent urinary infections which in
flicted considerable renal damage. HypercWoraemic
acidosis has also been reported in these patients as a
result of absorption of urine from the distal colon.

It is interesting to note that in all cases of abdomino
perineal 'pull-through', done for recto-urethral fistula, a
concomitant suprapubic cystostomy was performed.
Though this is not usually believed to confer any added

benefit, it is noted that it produced no untoward com
plication in this series.
Anal Anomalies

Analysis of this group of cases raises several important
points:

1. Most of the patients with ectopic anus presented
with severe constipation and it is evident from the follow
up that treatment had been delayed for so long in many
cases that 'colonic inertia' with its attendant sequelae had
been allowed to develop. It is stressed by recent authors3

•
12

that, if definitive treatment is not carried out early, it
must at least be assured that the ectopic anus is kept well
dilated and functioning adequately until the operation is
performed.

Considerable controversy exists about the best operative
treatment for vestibular or vaginal ectopic anus. The 'cut
back' procedure of Denis Browne~ appears to have lost
favour and most authorities now recommend formal
transplantation of the anus to its normal position.3.11. 12 The
'cut-back' may, however, be used as a preliminary pro
cedure in the neonatal period if the anus is stenosed, but
the new anus so formed usually retracts to its former
position and a formal transplantation becomes necessary
later.

Transplantation should not be long delayed, though
opinions differ about the optimum age for its performance.
Varied ages, e.g. birtb, 6 months,u and 4 years12 have been
offered as optimum times for operation, and the present
series does not indicate any advantage in performing the
operation at any particular age, provided the ectopic anus
functions normally up to the time of surgery.

In almost all cases in this series, the transplantation
was performed through a vertical incision joining the
ectopic anus and the proposed new anal site. Though
decried by authorsll•13 who favour a transverse incision,
the longitudinal incision used here does not appear to
have caused excessive scarring and retraction of the anus
to its former site.

2. Two cases of imperforate anus in this series appear
to have been associated with recto-urethral fistula. This
association is exceptionally uncommon, although Stephens&
bas reported recto-urethral fistulae below the level of the
verumontanum. However, Stephens,6 in defining the entity
of imperforate anus, stated that the anterior wall of the
rectum is closely attached to the urethra. It is possible
that this close attachment of urethra caused tenting of this
structure when traction was put on the rectum in these
cases, and this was mistaken for a fistula and divided.
A recto-urethral fistula and eventual urethral stricture
developed in 1 of the patients postoperatively, so that this
explanation seems feasible in at least 1 case. However,
it must be admitted that, since this is a retrospective
analysis, there might be a discrepancy in the hospital notes
and these 2 cases might have been examples of rectal
agenesis with recto-urethral fistulae.

3. Most authors claim that operations performed on
children with anal anomalies give generally good re
sultS.2.3·5.Ll This is not borne out by this series (vide infra).
X-ray Diagnosis

All the patients in this series admitted to hospital shortly
after birth were X-rayed in the inverted position with a marker
over the anus, according to the method of Wangensteen and
Rice." Twenty such X-rays were available for study.
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stated, since many abnormalities may only be discovered
in later life and many, e.g. in the urinary tract, require
specific investigation for their diagnosis.

It is generally reported that associated abnormalities
are more commonly found with rectal agenesis than with
anal anomalies,~·3.5 and Forshall,16 in her series of 53
patients with rectal agenesis, found only 29 who did not

It was found that all the patients with rectal agenesis
howed the rectal gas bubble, as anticipated, above the pubo

coccygeal line.' In only 2 patient with anal anomalies did the
gas bubble fail to appear below the pubo-coccygeal line, pre
sumably because of inspissated meconium in the rectal stump
or because air had not had sufficient time to reach the anu
before the X-rays were taken. However, the e 2 ca es were
readily diagnosable on clinical grounds alone.

It is suggested that this discrepancy does not detract from
the value of X-rays in the diagnosis of anal anomalies, and
that they are of great value when used in conjunction with the
physical signs.

Associated Abnormalities
The associated congenital abnormalities found in thi

series are enumerated in Table IV and are those mentioned
in the patients' hospital notes or found at postmortem
examination. The incidence is probably much higher than

TABLE IV. ASSOCIATED ANOMALIES

uffer from other erious abnormalitie. In the pre ent
erie no con iderable difference was found in the incidence

of concomitant anomalie between the 2 groups. The high
incidence of urinary tra t abnormalitie, a reported by
other ,~.3.5.16 i al 0 noted.

Of the 27 ca e where X-ray were uitable for
examination acral abnormalitie were found in 5 - 3 in
a ociation with rectal agene i and 2 with anal anomalie .
Among the e 5 patients there were 2 with hemivertebrae
and 3 in whom there were only 4 acral vertebrae. The
incidence of sacral abnormalitie i reported by some
authors~·6.17 to be much higher than that found in thi
series. The abnormalities are of great significance, par
ticularly with regard to future rectal function, and they
should be carefully looked for when the child is first
X-rayed. Though sacral abnormalities are reported to be
more frequent in association with rectal agenesis than
with anal anomalies,17 this fact is not borne out in this
series and does not appear to be a useful diagnostic point
in distinguishing between the 2 conditions radiologically.

Mortality
The causes of death in this series are enumerated in Table V.

This list includes children dying up to 9 months of age, and
the mortality rate of 31'7% is higher than in most series

4
]

I
I
]

I
I
I

13

*Mortality rate = 31-7%.

Total

TABLE V. CAUSES OF DEATH *

Cardi.ac anomaly
Renal anomaly
Prematurity
Perforation of bowel (? site)
Haematemesis (acute pyloric ulcer)
Small-bowel obstruction + chest infection
Tracheo-oesophageal fistula
Associated duodenal atresia
Postoperative:

? Shock
Aspiration of vomitus

]

I
2

Anal
anomalies
(23 cases)

2

3

Rectal
agenesis

(I8 cases)
2

Anomaly

Cardiac
Urinary tract:

Crossed ectopic kidney
Fused kidneys ..
Hypospadias

Tracheo-oesophageal fistula
Duodenal atresia
Micrognathia
Coloboma of the iris
Craniosynostosis
Sacral abnormality ..

Condition

Rectal agenesis ..

Ectopic anus:

{

Male
Perineal

Female

Vaginal and vestibular 'fistula'

Imperforate anus

Imperforate anal membrane

Stenosed anus

TABLE VI. RECTAL FUNCTIO

Age at FU Stricture incontinence Colonic inertia Normal

{
4 years +++
5t years ++ +++
I year +++
I year +++
3 months +++++

..{ 5 years +++ +
It years +-++++

.. 3 years + +++++-

{
3 years +++
4 years +-
9 months ...:...

]] years
4 months ...:... ++ , ,+

.. { 8 years "':"'-:"'-L++
3 years ..,.-
8 years ...L+_

4 month -+-

8 years

+=mild, ++ =moderate, -j- ++- + -'- =severe, FU = follow-up.
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(varying from 18%' to 36%'), which usually include only
deaths occurring during the first admission to hospital.

It will be noted that of the 13 patients who died, death was
due to an associated congenital abnormality in 7 and to pre
maturity in 1. In only 2 was operation (an abdomino-perineal
'pull-through') the direct cau e of death.

RECfAL FU CflO

The rectal function acbieved in 18 of tbe survlvmg 28
patients i presented in Table VI and includes those who
developed rectal stricture. Some patients were not yet old
enough for follow-up to be of value and these were
excluded from the Table. Children operated on only a few
months previously were included, however, if there were
definite signs of complete incontinence, stricture, or gross
constipation with faecal impaction necessitating manual
evacuation. It is pos ible that some children did not
present for follow-up examination because their bowel
function was quite normal, and this might mean that the
results are perhaps a little better than those depicted in
the Table.

Constipation
It will be noted that the commonest problem is that of

constipation. This may progress to faecal impaction,
necessitating manual evacuation or (as in one patient)
colostomy, or ultimately to megacolon. There are a number
of causes of constipation in these cases: .

1. 'Colonic inertia'. This term was originally coined by
Denis Browne13 and the condition may result from anal
stenosis, pain on defaecation from fissure~in-ano (often
caused by over-zealous dilatations), or defective bowel
training. Loss of rectal sensation is also an important
factor, resulting in persistent postponement of the act
of defaecation. The basic mechanism of the condition is
a failure to empty the rectum adequately with resultant
distension followed by atony of the rectal musculature,
which in turn further inhibits rectal emptying. It has been
shown by various authors3.14,16,lB that the condition is more
severe in rectal agenesis than in the various 'low' abnor
malities. However, 4 of the most severe cases of colonic
inertia in this series occurred postoperatively in children
with ectopic anus with prior stenosis, who presented for
the first time with severe faecal impaction. It would
appear tbat anal stenosis must be avoided at all costs.
Babies with ectopic anus who are not operated on at
birth should have regular dilatations even though bowel
action is apparently normal at the time, since colonic
inertia develops insidiously and its early symptoms often
go unnoticed by the child's mother.

Anal dilatations are the sheet-anchor of treatment after
all operations performed for ano-rectal malformations,
and it must be ensured that the mother is performing these
adequately at home. These dilatations should be continued
until the surgeon is completely satisfied that there is no
further chance of stenosis occurring - a difficult decision,
but one wbich can usually be taken about 3 - 6 month.>
after operation. Partridge and Gough3 suggested that a
No. 14 Hegar dilator should pass with ease by the third
week after operation.

Laxatives of some kind or other are invariably necessary
in the management of colonic inertia. If possible, these
should be mild, e.g. milk of magnesia, 'California syrup
of figs', or 'colace', but occasionally these are inefft:ctive

and purgatives containing senna ('senokot') or phenol
phthalein might have to be used. Liquid paraffin should
be avoided since it causes the stool to pass too easily
and predisposes to stenosis.

Suppo itories, e.g. 'dulcolax' or glycerin, may be used
and are found to be very effective by some authors.
However, many children object to them (vide infra) and
many mothers find their insertion 'a nuisance'. Carbachol
has occa ionally proved of value in' severe cases.

Enemas are best avoided, though tbe very occasional
patient will respond well to them. Most children find them
extremely distasteful and they may be hazardous in the
bands of unskilled mothers. If faecal impaction occurs,
it is best treated by manual evacuation under general
anaesthesia. This is far kinder than persistent bowel-wash
outs and insertion of suppositories, which usually succeed
in instilling terror into the child and fear of future
procedures.

Bowel training is essential in children with colonic
inertia and requires great tact and persistence on the part
of the mother. Over-zealous 'potting' with rigid discipline
may be just as barmful as a laissez-faire attitude to this
problem, and these mothers require guidance and en
couragement from the surgeon.

2. Stricture. There are 3 cases of established ano-rectal
stricture in this series and 2 of mild stricture which
responded to dilatations. All these strictures resulted from
severe scarring following sepsis at the mucocutaneous
anastomosis. Minimal postoperative sepsis at this site is
regarded by most authorities as inevitable and this serves
to underline the importance of postoperative dilatations.
Once a stricture is fully established, further treatment is
most unrewarding and there is frequently little to do
except provide the child with a permanent colostomy.
Prevention is unquestionably better than cure.

3. Hirschsprung's disease. Hirschsprung's disease coexisting
with ano-rectal malformation has been reported only twice in
the literature."'" It has been sought for as a cause of per
sistent constipation in these cases by other authors, but never
found. In 2 patients in the present series, biopsies of colon
were taken at the time of operation, but ganglion cells were
found to be present. Scott," in dissections of cases of rectal
agenesis, found the nerve supply to the rectal stump to be
intact in all those examined.

4. Psychogenic. Though this is never a primary cause of
constipation in these patients, it may be a secondary one.
Children with constipation caused by colonic inertia frequently
revolt against the use of dilatations, suppositories, enemata,
and over-enthusiastic 'potting'. They may develop severe
negativism and refuse to cooperate, becoming a trial to both
mother and doctor. Psychiatric advice may be necessary in
some of them."
Incontinence

This is the other major sequela which may supervene
in patients operated on for ano-rectal malformations.
It may be of two types:

(a) Caused by faecal impaction with overflow. This has
been discussed above.

(b) True incontinence. This may be caused by con
genital absence of pelvic structures, e.g. muscles and
nerves, subserving rectal continence, or damage to these
structures at operation. Congenital absence of the struc
tures is nearly always associated with sacral agenesisY
There is little one can do to assist continence, and the
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reconstructed ano-re~tum becomes virtually a perineal
colostomy.

Attention to detail while. operating on patients with
ano-rectal malformation will assist in preventing incon
tinence from damage to vital structures. Points of import
ance are:

1. During the 'pull-through' procedure, the rectum
should be passed through the anterior part of the leva
tores ani in order to make full use of the sphincteric
action of the pubo-rectalis sLing.6

2. Extreme care must be taken to prevent damage to
pelvic nerves. Denis Browne13 reported using graduated
Hegar dilators instead of forceps or scissors to fashion
a tunnel through the pelvic floor.

3. The rectum must be handled very gently, and not
stripped, in order to retain its nerve supply, which is nearly
always intact.20

Perhaps the best summary of the problem of rectal
function in children with rectal agenesis is provided by
Isabella Forshall: 16

'... The prognosis for faecal continence is, however, much
better than is generally supposed, provided the mothers and
children are managed with patience and understanding. Few,
if any, of these children with agenesis of the terminal rectum
are continent of faeces in the usual sense of the term. They
will, however, if carefully managed, in time be able to lead
normal lives. The age at which they may be expected to
become clean is much later than for a normal child, usually
somewhere between 5 and 7 ...

'The only hopeless cases are those with a stricture. The
worst mistake in management is to allow the child to become
constipated. Some children are clean all day if a colon wash
out is given well before the time of starting for school; others
remain clean if they take a dose of Epsom salts before break
fast to empty the colon. It is sometimes worth arranging that
the child goes to school in the morning only for the first
year, until he gains confidence and to prevent him from
being left all day in soiled pants if he should have an accident.
The fortitude of some of these children is remarkable; they
refuse foods they like but which they have learned give them
loose stools which they cannot control. As Polts has said
"for these children diarrhoea is a nemesis". Both the mother
and child need to know that their medical adviser is behind
them, interested, hopeful, and ready with encouragement and
advice. Under no circumstances should the child ever be
spoken of as being dirty.'

It will be seen from Table VI that, of the 18 children
followed-up, only 4 had normal or acceptable rectal
function for their age. However, 7 of those with mild
stricture, incontinence or colonic inertia are still under
the age of 5, and further improvement in their condition
can still reasonably be expected. Though the results are
better in the group with 'Iow' abnormalities than in those
with rectal agenesis, they may nevertheless be regarded
as relatively unsatisfactory.

COMPLICATIONS

Other than the complications noted previously and those
associated with any abdominal surgery, particularly in the
neonatal period, there are two large groups for con
sideration:

1. Urinary Tract Complications
(a) Persistent recto-urethral fistula after operation.

This occurred in 4 children in this series, all following a
perineal approach. All 4 required multiple attempts at
repair before closure was ultimately effected, confirming
the experience of others.3

(b) Urerhral stricture. Thi occurred in 1 child, follow
ing ligation and division of a recto-urethral fistula. In
order to display a recto-urethral fistula, it is customary
to put slight traction on the rectum. Thi eau es tenting
of the urethra analogou to the tenting of the common
bile duct when traction is put on the cystic duct during
cholecystectomy. For this reason it i advisable to clo e
off the fistula a small distance away from the urethra,
to avoid narrowing or muco al damage. It is interesting
to note that Gro SIO advised that it is not nece sary to
close the urethral ide of the fi tula at all, PottsU advi ed
that it be over ewn, while Partridge and Gough3 stated
that it should be transfixed and ligated.

(c) Urinary infecrion. Severe urinary infection may be
caused by delay in performing the 'pull-through' operation
following colostomy in a patient with a recto-urethral
fistula. This was demonstrated in 1 child in this serie .
Urinary tract infections are also commonly found together
with ano-rectal abnormalities, owing to associated renal
tract anomalies.

(d) Urinary inconrinence. This may occur in association
with absence of sacral nerves, commonly found with
sacral agenesis, or may follow damage to these nerves
during reconstructive operations on the ano-rectum. 0

child with urinary incontinence was encountered in thi
eries.

2. Complications of Colostomy
Colostomy was performed on 15 of the 41 patients 10

this series. One patient almost died from intractable
diarrhoea following colostomy, and one suffered a her
niation of bowel and stomach around the colostomy which
necessitated repair and nearly caused the death of the
infant. A few children suffered from minor prolapse of
colonic mucosa. Nine children undergoing colostomy died,
all from causes unrelated to the colostomy.

Of the 15 colostomies, 8 were transver e, 5 were sigmoid,
1 was placed at the splenic flexure, and there was 1
caecostomy. The caecostomy was performed for perforation
of the colon, the site of which was undetermined. It must
be emphasized that in cases of ano-rectal malformation
any colostomy sited on the left side of the colon is likely
to interfere with further procedures and should be
studiously avoided.

SUMMARY

1. The various methods of treatment, X-ray diagnosis
and complications in a series of 41 unselected patients
with ano-rectal anomalies are reviewed.

2. There is a considerable disturbance of rectal function
following correction of ano-rectal anomalies. This series
illustrates that function in cases of rectal agenesis is
uniformly poor, and that contrary to accepted teaching
the results in 'Iow' abnormalities leave much to be desired,
especially in the entity of ectopic anus.

3. The high mortality rate associated' with ano-rectal
abnormalities (31,7% in this series) is due mainly to the
high incidence of ccexisting congenital anomalies.

I wish to thank Prol. D. J. du Plessi for hi encouragement
in the preparation of !hi paper, and Dr. K. F. Mills, Super
intendent of the Johanne burg General Ho pital, for allowing
acce s to the record of the Tran vaal Memorial Ho pital for
Children. Mo t of the patients were admitted under the care
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of Mr. W. H. D. Trub haw. Mr. W. Kark and Mr. J. Lannon.
and I am grateful for their advice and access to their private
records for the follow-up of everal patients.
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HYPERTE SIO AND UNILATERAL RENAL ISCHAEMIA CAUSED BY
COARCTATION OF THE ABDOMINAL AORTA

MORRIS BRUKlN, ER.C.S. (ED1N.), Urologisl. Durban

In 1934 Goldblatt and his colleagues established that
reduction of the renal blood flow in the experimental
animal could produce reversible arterial hypertension.
Recently some cases of this condition in man have been
shown to be due to a lesion of the renal artery, and a
normal blood pressure has been restored by treatment of
this lesion.1' 3

It is therefore important that a diligent search should
be made for causes of hypertension that can be cured by
surgery. Such secondary causes include:

1. Occlusive diseases of the renal artery.
2. Coarctation of the aorta.
3. Tumours of the adrenal medulla.
4. Tumours of the adrenal cortex.
5. Unilateral disease of the renal parenchyma (e.g.

atrophic pyelonephritis, hydronephrosis, tuberculosis,
polycystic disease).

PATHOLOGY OF VARIOUS OCCLUSIVE DISEASES OF THE

RE AL ARTERY

Atheroma. The most common type of lesion affecting
the renal artery is an atheromatous plaque, usually close
to the origin of the vessel, producing stenosis or occlusion.
This is generally a manifestation of widespread athero
matous disease elsewhere in the body.

Embolism. When this produces partial infarction, hyper
tension may result. An originating focus is usually sus
pected, rheumatic heart disease being the commonest.

Fibromuscular medial hyperplasia. The cause of this
lesion is obscure; it is primarily a disease of young adults
and may be congenital. Angiography shows 'beading' of the
artery. It is a recently described condition, characterized
by irregular areas of fibromuscular hyperplasia of the
arterial wall.

Aneurysms. These may occur rarely as primary lesions
in the renal artery and their partial thrombosis may cause
renal ischaemia; they may also develop secondarily to
atheromatous stenosis. Calcification may occur.

Stenosis. This may be due to congenital malformations
or other rare causes. Post-stenotic dilatation may occur.
Most ca es probably represent localized areas of the fibro
muscular hyperplasia described above.
Pathological Changes in RelaIion 10 Choice of Treatment

The kidney on the affected ide rr:ay be protected from
hyperten ive damage becau e the pressure distal to the

stenosis is low. It will eventually undergo secondary fibro
sis and atrophy itself when the renal ischaemia is extreme.
In fact the affected kidney may even be the better of
the two, the contralateral kidney taking the full brunt of
the hypertensive damage. Careful appraisal will therefore
dictate the best form of surgery, either vascular with con
servation of the affected kidney, or nephrectomy.

A number of operative procedures are available, the type
of operation depending on the local condition and the
experience of the surgeon. Direct surgery to replace or
bypass the obstructed renal artery is the procedure of
choice, since it conserves a kidney which may be the better
one when normal blood flow is restored. Operative pro
cedures that have been successfully performed include:
endarterectomy of the renal artery, end-to-end recon
struction, spleno-renal anastomosis, reimplantation of
renal artery to aorta, and arterial homografts.

Nephrectomy is the procedure of choice in patients
whose general condition is poor, or if a severely damaged
or atrophied kidney exists. To decide on nephrectomy
when renal tissue is still contributing some excretory
function, must be considered bad practice. Nephrectomy
is also indicated when an attempted conservative operation
has failed.

CRITERIA FOR SUSPECTI G RENAL-ARTERY LES10NS IN

HYPERTENSIVE SUBJECTS

Patients with renal-artery lesions may present with any
of the clinical manifestations of arterial hypertension, and
there may be no distinguishing features in the history to
suggest renal ischaemia. Helpful clues, however, in selecting
patients for investigation, are:

I. The usual absence of a family history, such as is
commonly present in essential hypertension.

2. Hypertension beginning under the age of 20 or over
the age of 50.

3. Sudden onset of severe hypertension.
4. Sudden increase in severity of existing hypertension.
5. Symptoms or signs of other vascular occlusions

(coronary, cerebral or peripheral).
6. An attack of flank pain followed by hypertension

(renal infarct).
Patients over 30 but under 65 years with mild hyper

ten ion and minimal elevation in the diastolic blood
pres ure should probably not be investigated.s In this
group we must use the previously mentioned clues together




