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Summary

Folami, A.O., Johnson, A., Smith, J. A., and Itayemi, S.0. (1978). Nigeran
Journal of Paediatrics, 5 (2),43. Unusual Association of Congenital Atresias of
the Oesophagus and Tricuspid Valve: Report of a case. A case of congenital
oesophageal atresia and distal tracheo-oesophageal fistula associated with tricuspid
atresia is reported. To our knowledge, this rare association is the sixth case to be
reported in the world literature and the first from the African continent.

OES0PHAGEAL atresia with or without tracheo-
oesophageal fistula is frequently associated with
other congenital malformations, the commonest
bemg cardiovascular anomalies (Waterston,
Carter, and Aberdeen, 1962; Holder ef af.,
1964; Mellins and Blumenthal, 1964; Mehrizi,
Folger and Rowe, 1966; David and O°Callaghan,
1974 ; Greenwood and Rosenthal, 1976). Though
many different types of congenital cardiova-
scular malformations have been described co-
existing with oesophageal atresia and tracheo-
ocsophageal fistula anomalies (Haight, 1957:
Waterston, Carter and Aberdecen, 1962;
Mellins and Blumenthal, 1964; Mehrizi, Folger
1966; David and O’Callaghan,
1974; Greenwood and Rosenthal, 1976), the
association of tricuspid atresia with oesophageal
atresia and trachco-oesophageal fistula is very
rare and only five cases have been reported
previously (Haight, 1957; Mehrizi, Folger and
Rowe, 1966; Silver e¢f al,, 1972; David and
O’Callaghan, 1974; Greenwood and Rosenthal,
196). This communication documents the sixth
such association.
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Case Report

Baby A., UCH No. 388878, a male, was the
product of a full-term pregnancy complicated
by polvhydramnios and premature rupture
of membranes, Delivery was uneventful. He was
referred on the fifth day oflife to the department
of Paediatrics, University College Hospital,
Ibadan with the provisional diagnoses of
tracheo-oesophageal fistula and right upper
lobe pncumonia.

On admission, he weighed 2.8 kg., was very
active and acyvanosed. Excessive mucus secretions
in the mouth were observed. A nasogastric tube
passed through the nose did not go beyond
g cm. from the nasal orifice. Breath sounds were
diminished in the right upper zone anteriorly.
In the cardiovascular system the peripheral
pulses were palpable, regular and of good volume.
Heart ratc was 140 per min. There was no
clinical evidence of cardiac enlargement. Car-
diac ausculation revealed a grade § /6 pansy-
stolic murmur, the left lower
sternal border. X-rays of the neck and chest
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showed the nasogastric tube stoppmg in upper
oesophagus, right upper lobe opacity, normal
pulmonary vascularity and a normal cardiac
outline. Electrocaidiogram (ECG) showed sinus
rhythm, a rate of r2o/min and QRS axis of
+60. Abdominal X-rays revealed normal air
distribution in the gastrointestinal tract. On
the basis of the above clinical, ECG and radio-
logical features the following problems were
indentified :

1. oesophageal atresia

2, tracheo-ocsophageal fistula

3. ventricular septal defect and

HE

right upper lobe pneumonia.

He was treated with antibiotics, intravenous
fluids and blood transfusion in preparation for
surgery which was carried out two days after
admission.

At surgery, oesophageal atresia with distal
tracheo-oesophageal fistula was  confirmed
(Fig. 1a). The fistula was divided and closed
and an end-to-end anastomosis was performed.
Twenty-four hours after the operation he was
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Fig. 1:

tfeeding satisfactorily through a naso-gastric tube
left in-situ at surgery, but unfortunately the
babv pulled out the tube on the fourth post-
operative dav. A feeding gastrostomy was there-
fore performed. Subsequent clinical course was
unsatistactory with the development of empyema
and a breakdown of the oesophageal anastomosis.
He died on the 16th post-operative day.

Autopsy Findings

The body was that of a male neonate weighing
2.5 kg. and measuring 49 cm. in length, He had
a right-sided empyema, extensive purulent
exudate in the posterior mediastinum and a
defect in the posterior tracheal wall at its
bifurcation. The surgical anastomosis of the
ocsophagus had completely broken down, the
upper and lower oesophageal fragments having
retracted leaving a 5 cm. gap.

The right was not dilated. The
foramen ovale was patent. There was no tricus-
pid valve or orifice. The right ventricle was very
small and hypoplastic. The main pulmonary
artery, its valve and main branches were normal.
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Diagram showing five major anatomisal lypes of congenitel oesophageal alresia and tracheo-oesophageal fistula.

Incidence of each type according to Holder et al., (1964) is 86,5 per cent Jor (a), 7.7 per cent for
(b), 4.2 per ceni _for (c), 0.8 per cent jor (d) and 0.7 per cent jor {¢).
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The left ventricle was large and dilated, There
was an oblique ventricular septal defect, The
aorta and its valve were normal, There was no
transposition of the great arleries, and the ductus
arteriosus was not patent (Fig. 2). Histologically,
the heart was unremarkable butlungs showed
evidence of bronchopneumonia.

Discussion

The reported incidence of oesophageal atresia
and tracheo-oesophageal fistula is about 0.3
per 1,000 births (Hamilton, 196g; David and
O’Callaghan, 1974). Although several and
confusing anatomical classifications of the
malformations have been proposed  (Keith,
1910; Vogt, 1929; Ladd, 1944; Swenson, 1948;
Gross, 1954). there are however, five recognised
types (Fig. 1 ) with few rare variants. By far
the commonest type is oesophageal atresia with
distal tracheo-oesophageal fistula,

The cause of oesophageal atresia and tracheo-
oesophageal fistula is not clear. Developmentally,
septation of the fore-gut into dorsal oesophagus
and ventral trachea starts caudally in the fourth
week of gestation. Tracheo-oesophageal fistula
and indeed, oesophageal atesia result
from failure of the septation process although
oesophageal atresia may in addition result from
failure of complete re-canalisation of the oesop-
hagus (Smith, 1957; Moore, 1973). The close
proximity of the cardiac tube and fore-gut in
early embryogenesis may explain why the
commonest associated maliormation is cardiova-

may

scular. Since anomalies of many other systems
are associated also with oesophageal atresia and
tracheo-oesophageal fistula, it i likely that
various systems of the developing foetus are
affected by a general insult. Aetiological factors
in oesophageal atresia and tracheo-oesophageal
fistula are heterogeneous and have bheen reviewed
by David and O’Callaghan (x975).

Fig. 2: Diagram illustrating the heart of the presenl case.

Note ithe tricuspid atresia, hypoplasiic right ventricle
and an obligue VSD (arrow). RA — right atrium:
RV = right ventricle; LV = left ventricle; LA = lefi
atrium; PA = pulmonary artery; A0 — aorla.

Other congenital malformations are fre-
quently associated with oesophageal atresia
and tracheo-oesophageal fistula, the repor-
ted incidences varying between 15 and 55
per cent (Waterston, Carter and Aberdeen,
1962; Holder ezal., 1964; David and O’Callaghan,
1974). In a large series reported by Holder et al.
(1964), oesophageal atresia without tracheo-
oesophageal fistula was the type most commonly
associated with other congenital abnormalities
(58 per cent), whilst tracheo-oesophageal fist-
ula alone was the least (27 per cent). The
percentage for oesophageal atresia with distal
tracheo-oesophageal fistula, the type in our case
was 48 per cent. The commonest associated
malformations in ocsophageal  atresia and
tracheo-oesophageal fistula are cardiovascular
(Waterston, Carter and Aberdeen, 1962; Holder
et al, 1964; Greenwood and Rosenthal, 1976)



36

In the series reported by Greenwood and
Rosenthal (1976) VSD was the commonest
associated  malformation when oesophageal
atresia and tracheo-oesophageal fistula co-existed
only with a cardiovascular anomaly, whilst
Fallot’s tetralogy was the commonest when there
was additional gastrointestinal anomaly, and a
complex cardiac anomaly was most commonly
tound when there was additional skeletal
malformation.

Tricuspid atresia (TA) was the major associ-
ated cardiac malformation in the present case
and this association has been reported previously
in only five cases (Haight, 1957; Mehrizi, Folger
and Rowe, 1966; Silver ef al., 1972; David and
O’ Callaghan, 1974; Greenwood and Rosenthal,
1976). TA is a scrious and uncommon congenital
malformation of the heart, the reported incidence
in clinical and/ot autopsy cases varying between
1 and 5.9 per cent (Wood, 1950; Campbell,
1955; Gasul et al., 1960; Keith, Rowe and Vlad,
1967; Antia, 1974). The anatomical features of

TA consist of four consistent malformations

() atresiaofthe teicuspid valve
(it) interatrial communication
(i) hypoplasia of theright ventricle and

hypertrophy of the left ventricle.

()
Early attempts at anatomical classification of
TA included those of Kuhne (1906). Edwards
and Burchell (1949).

A current and perhaps the most acceptable
classification (Table T) 1s that proposed by Keith,
Rowe and Vlad (1967). According to this
classification, the present case coexisting with
oesophageal atresia and distal tracheo-oesopha-
geal fistula, belongs to type IC (Fig. 2). In
previous reports of TA cocxisting with oesopha-
geal atrcsia and tracheo-oesophageal fistula
anatomical details were provided only in the
case by Silver et al. (1972), which had TA (type-
1b) and oesophageal atresia with distal tracheo-

oesophageal fistula.

Folami, Johnson,

Smith and Itayemi

TABLE 1

Classification of Tricuspid Afresia and Relative Frequency of
Anatomical Types in 143 Analomical Specimens™®

Anatomical type Total Number Percentage of

of cases Total
I.  ‘Without transposition of the
greal arteries 99 69
{a) Pulmonary atresia 13 9
{6) Pulmonary hypoplasia
Small ventricular septal 73 51
defect.
(¢) No pulmonary hypopla-
sta. Large ventricular 13 9
septal delcct.
I1.  With D-transposition of the
great arterics. 40 28
{a) Pulmonary atresia 3 2
(b) Pulmonary or sub-
pulmenary stenosis T1 8
(¢) Large pulmoenary artery 26 18

111. With L-transposition of the

great arteries. 4 3
(a) Pulmonary or sub-

pulmonary sicnosis
(b) Sub-aoriic stenosis k| 2

*Keith, Rowe and Vlad (1967)

In the present case the absence of cyanosis,
a harsh grade 3/6 pansystolic murmur maximal
in left lower sternal border, the absence of
pulmonary oligemia led to the diagnosis of
isolated VSD, a much commoner cardiovas-
cular malformation than TA. Though difficulties
like this sometimes arise in the diagnosis of TA,
a careful review of electrocardiogram, echo-
cardiogram (Kronzon et al., 1975) and cardiac
catheterisation will confidently make the diag-
nosis in life.

TA carries a poor prognosis, survival depending
on adequacy of pulmonary blood flow which 1s
related to the various anatomical types. Accord-
ing toKeith, Rowe and Viad, (1967), 50 per cent
of the cases are dead before the age of 6 months
and go per cent by the age of ten years. A high
mortality has been reported in oesophageal
atresia and tracheo-oesophageal fistula associated
with cardiovascular anomalies, David and O’-
Callaghan (1974) reviewing 345 infants with
oesophaeal gatresia and tracheo-oesophageal
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tistula showed that the mortality in those cases
with cardiovascular malformations was 86.5
per cent; with no other malformation the
mortality was 25.6 per cent and with additional
non-cardiovascular anomaly it was 52.7 per cent.
Greenwood and Rosenthal (1976) reviewing
326 infants with oesophageal atresia and tracheo-
oesophageal fistula have also reported a mortality
of 79 per cent among those associated with
cardiovascular malformations and 25 per cent
among those without. Palliative trearment of
TA has been recently reviewed (Williams et al.,
1975; Williams et «l, 1976) and a radical
physiclogical correction has heen proposed
(Fontan and Baudet, 1971), but it will be some
years before the results of the latter procedure
on survival may be properly evaluated,

References

Antia, A.U. (1974). Congenital Heart Disease in Nigeria.
Clinical and necropsy study of 260 cases. Arch. Dis.
szff&’fl., 49, 36—39.

Camplell, M. (1955). Selection of patients for surgery in
congenilal heart discasc. Brit. Med. Bull., 11, 178-182.

David, T. J., and O’Callaghan, 5.E. (1g74). Cardiovascular
malformations and oesophageal atresia. Brif. Heart
J-» 365 559-565.

David. T. ., and O’Callaghan, S.E. (1975). Oesophageal
atresia in the South West of England. 7. of Med. Gene-
tics, 12, 1-11.

Edwards, J.E. and Burchell, H.B. (1949). Congenital
tricuspid atresia: A classification, Med. Clin. N.

Amer., 33, 1177-11984.

Fontan, ¥., and Baudet, E. (1971). Surgical repair of tri-
cuspid atresia. Thorax, 26, 240-248.

Gasul, B.M., Weinberg, M. Jr., Lendrum, B.L., and Fell.
E.H. (1g960}. Indication for and ecvaluation of surgical
therapy in congenital heart disease. Prog. cardiovasc.
Dis., g, 265-207.

Greenwood, R.D.. and Rosenthal, A., (1976). Cardiovas-
cular malflormations associated with tracheo-oesophageal
fistula and oesophageal atresia. Pediatrics, 57, 87-91.

Gross, R.E. (1953). The surgery of infancy and childhood.
st Bd. pp 75-76 W.B. Saunders Co. Philadelphia.

Haight, C. (1957). Some observations on Oesophageal
atresia and tracheo-oesophageal fistulas of congential
origin. J. Thorac. Surg., 34, 141-172.

Hamilton, J.P. (1969). Atresia of the oesophagus: factors
affecting survival in 249 cases. Collected works on
cardic-pulmenary diseases. 15, g6-109. Quoted by
David and O’Callaghan (1975).

Holder, T.M.. Cloud. D.T.. Lewis Jr., J.E. and Pilling, G.P.
(1664). Ocsophageal atresia and trachec-esophageal
fistula: a survey by the surgical section of the American
Academy of Paediatrics. Pediatrics, 34, 542-549.

Kaith. A. (1g10). A demonstration on constrictions and
occlusions of the alimentary tract of congenital or
obscure origin. Brit. Med. 7., 1, 301-305.

Keith, J.D., Rowe, R.D., and Viad, P. (1g67). Heart
Disease in Infancy and Childhood. 2nd Ed. pp 644-681.
The Macmillan Co. New York,

Kronzon, I., Danilowicz, D., Schloss, M., and Singh A.
(1975). Tricuspid atresia. Chest. 68, 818-81g.

Kuhne, M. (1906). Uber zwei Falle Kangenitaler Atresia
des ostium venosum dextrum. Jahrb., F. Kinderh 63,
235-249. Quoted by Keith et al, (1967).

Ladd. W.E. (1944). The surgical treatment ol ocsophageal
atresia and tracheo-oesophageal fistula. New Engl.
J. Med., 230, 625-637.

Mchrizi, A., Folger, G.N. Jr., and Rowe, R.D. (1g66).
Tracheo-oesophageal fistula associated with congenital
cardiovascular malformations. Bull. Fohns Hopkins
Hosp., 118, 246-250.

Mellins. R.B., and Blumenthal, S. (1g64). Cardiovascular
anomalies and oesophageal atresia. Am. ¥. Dis. Child.,
107, 160-164.

Moore, K.L., (1978). The Developing Human. 1st Ed. pp
197-174. W.B. Saunders Co. Philadelphia.

Silver, W., Park, J.M., Dragntaky, D., and Cohn, B.D.
(1972). Tracheo-oesophageal fistula, oesophageal atresia
and (ricuspid atresia. Posigrad. Med., 51, 104-107.

Smith, E.L., (1957). The early development of the trachea
and oesophagus in relation to atresia of the ocsophagus
and tracheo-ocsophageal fistula. Contributions  to
Embryology. Carnegic Inst. Wash., 245, 36-41.

Swenson, O. (1948). Diagnosis and treatment of atresia
of oesophagus and tracheo-oesophageal fistula. Pediatries,
I, 1G5-203.

Vogt, E.C.. (1929). Congenital ocsophageal atresia, Amer.
J- Roentgenol., 22, 453-465.

Waterston, D.J., Bonham Carter, R.E., and Aberdeen, E.
(1962). Oesophageal atresia: Tracheo-oesophageal
fistula: A study of survival in 218 infants. Lancet,
1, 810-822.

Williams, W.G., Rubis. L., Trusler, G.A., and Mustard,
W.T. (1975). Palliation of Tricuspid atresia. Arch,
Surg. 110, 1383-1386.

Williams, W.G., Rubis. L., Fowler, R.S., Rao. N.K,,
Trusler, G.A., and Mustard, W.T. (1976). Tricuspid
atresia: Results of treatment in 16o children. Amer.
J. Cardiol.. 38, 235-240.

Wood, P. (1g50). Congenital Heart Disease. A review of
its clinical aspects in light of experiences gained by
means of modern techniques. Brit. Med., 7., 2, 639-645



