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ABSTRACT

Fourteen infants ranging in age from 18 days
to 10 months (median age =4 months) under-
went surgical repair of total anomalous pulmo-
nary venous connection (TAPVC) between Sep-
tember, 1988 and December, 1989. The anoma-
lous drainage was supracardiac in nine, cardiac
in two, infracardiac in one and mixed in one.
One patient had a complex type of TAPVC.
There were two hospital deaths, one a critically
il three week old infant with obstructed infra-
cardiac TAPVC and the other with complex
TAPVC. There was no late death. All twelve sur-
vivors are tn NYHA functional Class 1. Postop-
erative echocardiography revealed unobstructed
pulmonary blood flow in all of them. Swrgical
correction of TAPVC in infancy has been per-
formed with gratifying results. A high index of
suspicion, early diagnosis, prompt referral and an
aggressive surgical approach are essential for suc-
cess in this otherwise lethal condition.
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Corrective operation for total anoma-
lous pulmonary venous connection
(TAPVC) has become increasingly suc-
cessful during the past decade, mainly be-
cause of the widening experience with in-

- traoperative management of very small in-

fants(1-3). However, the surgical mortality
still remains as high as 8 to 20% in most
series(4-7).

Surgical correction of TAPVC in in-
fancy has not been reported so far in the
Indian literature. This report describes our
initial expericnce with surgery for TAPVC
in infancy.

Material and Methods

Fourteen patients, 18 days to 10 months
age (megdian age=4 months) underwent
operation for TAPVC [rom September,
1988 to December, 1989. The anomalous
drainage was supracardiac (to the superior
vena cava via the innominate vein) in 9 pa-
ticnts (Fig. 1), cardiac in 2 patients (onc via
the coronary sinus, 1 via multiple openings
in the right atrium), infracardiac in 1 pa-
tient and mixed (supracardiac and cardiac)
in 1 patient. One patient had complex
TAPVC associated with ventricular septal,
defect and hypoplastic right pulmonary ar-
tery (Figs. 2a and 2b).
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Fig. 1. Angiogram showing classical supracardiac type of TAPVC.

The majority of patients were sympto-
matic. There was cyanosis in 4, poor feed-
ing and failure to thrive in 6 and persistent
congestive heart failure in 5. Two patients

were in extremis and required preoperative.

ventilation and inotropic support.

Preoperatively all patients were
evaluated by two dimensional and  dop-
pler echocardiography and 7 patients addi-
. tionally by cardiac catheterization and
angiography. In these seven patients the
pulmonary artery peak systolic pressure
ranged between 26 and 120 mm Hg
(median = 55 mm Hg). The mean pulmo-
nary artery pressure was between 16 and 80
mm Hg (median = 35 mm Hg). Evidence
of pulmonary venous obstruction was
present in three patients.

Surgical Treatment
All patients were operated under
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cardiopulmonary bypass and profound
hypothermia (18-20° C). Cold blood cardi-
oplegia was used for myocardial protec-
tion. Phenoxybenzamine was administered
to all patients for alpha adrenergic block-
ade just before cardiopulmonary bypass
was begun. The ductus (or ligamentum)
arteriosum was routinely dissected and li-
gated during the cooling phase. Intermit-
tent periods of low flow bypass and total
circulatory arrest were used to facilitate the
operative procedure as and when required.
In all cases of supracardiac and infra-
cardiac TAPVC, the apex of the heart was
elevated over to the right side and an anas-
tomosis was constructed between the left
atrium and common pulmonary vein(8).
The anastomosis was made as large as
possible. An approach via the right atrium
was used for repair of the cardiac type of
TAPVC, suturing a Gortex (Expanded
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Fig.' 2a. Angiogram with right ventricular injection filling both aorta (AO) and pulmonary arteries, due
to presence of VSD. Note hypoplastic right pulmonary artery (arrow).

| Fig. 2b. Levo phase of right ventricular angiogram of same patient showing supracardiac type of
anomalous drainage of left sided pulmonary veins. (VV = vertical vein, IV = innominate vein,
RSVC = Right superior vena cava, RA = atrium).
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Polytetrafluroethylene) patch so as to
direct the pulmonary venous blood through
a surgically created large atrial septal de-
fect into the left atrium. TAPVC of the
coronary sinus type was repaired by the
method of Van Praagh et al.(9) without us-
ing any prosthctic material. Enlargement
_ of the left atrium was not necessary in any
patient.

Postoperatively all patients were para-
lysed and the lungs mechanically ventilated
for atleast 24 hours. Pulmonary hyperten-
sion was managed by a regimen of moder-
ate hyperventilation (aiming to maintain
arterial carbon dioxide tension between 30-
35 mm Hg) and alpha adrenergic blockade
with phenoxybenzamine in all patients ac-
cording to individual patient responses.
Additional vasodilators like sodium nitro-
prusside and mnitroglycerine were some-
times necessary for a breakthrough in pul-
monary hypertensive crisis.

Results

There were two hospital deaths. Onc
patient with a complex TAPVC who
underwent correction along with VSD clo-
sure showed signs of critically depressed
cardiac function and could not be weaned
off cardiopulmonary bypass. The second
patient was a three week old critically ill
infant with obstructed infracardiac TAPVC
with a pulmonary artery peak systolic pres-
sure of 120 mm Hg and a mean pressure of
80 mm Hg. The patient continued to have
suprasystemic pulmonary artery pressure
after being weaned from cardiopulmonary
bypass, despite an adequate surgical repair,
The child died of right ventricular failure
during a pulmonary hypertensive crisis.
The 12 survivors have been followed up
clinically from 4 months to 19 months
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(mean=9 months) postoperatively. All
remain clinically well. Antifailure medica-
tions were tapered of in all patients within
six weeks of surgery.

A postoperative two dimensional Dop-
pler echocardiography was performed in
all 12 survivors and showed nonobstructive
pulmonary venous flow into the left atrium
in all of them. There was no residual shunt
in any of them. '

Discussion

TAPVC usually occurs as an isolated
congenital cardiac malformation. The ma-
jority of patients with TAPVC have severe
symptoms, with some in extremis and only
20% patients survive the first year of
life(10). Surgical repair offers the only
chance of survival. Among the 13 patients
with isolated TAPVC in our series 12 sur-
vived, a hospital mortality rate of 7.7%
which compages favorably with the figures
reported in the recent literature(4-7).
However, the hospital mortality rate can
still be high in neonates with pulmonary
venous obstruction who are in poor preop-
erative condition and in those with complex
TAPVC(11,12).

Patients with TAPVC have a tendency
to develop obstruction to pulmonary ve-
nous drainage and then deteriorate rapidly.
This also causes an earlier onset of pulmo-
nary hypertension and can thus increase
the risk of surgery. Thus a high index of
suspicion and early referral are important
to reduce mortality. Further we believe like
others(13) that noninvasive preoperative
diagnosis in contrast to invasive diagnosis
allows the patient to be in a better condi-
tion for operation.

Intimal hypertrophy and fibrosis of the
pulmonary vessels are a common finding
in patients with TAPVC and these vessels
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are capable of further vasoconstriction in
response to stimuli such as infection,
hypoxia, hypercarbia and acidosis. For this
reason careful aftention to postoperative
acid-base balance and ventilatory support
during paralysis is required, in order to
prevent pulmonary hypertensive crisis.

The posterior approach to the left
atrium as described by Williams €t al.(8)
provides excellent exposure and allows
creation of a wide anastomosis without any
problems with orientation or twisting of
the suture line. Our results support the
contention that it is rare for the left ven-
tricle or atrium to be too small to support
the systemic circulation. Two dimensional
echocardiography showed unobstructed
pulmonary venous flow in all survivors. It
is likely that a continuous suture technique
is adequate for an unobstructed anansto-
mosis even in neonates.

It is concluded that isolated TAPVC
usually presents during the first months of
life and demands urgent surgical interven-
tion, especially when the pulmonary venous
flow is obstructed. With recent advances in
cardiac surgery the incremental risk of
younger age at operation is being progres-
stvely neutralized. Presence of pulmonary
venous obstruction can increase the risk of
operation. However, its presence dose not
indicate conservative medical management
~in view of the poor natural history of the
disease and the very good survival rate af-
ter aggressive surgical treatment. Further,
the late results of the operation are usually
gratifying and the need for reoperation
seems unlikely. Thus a high index of suspi-
cion, use of echocardiography for an early
accurate diagnosis. and early referral for
surgery are all important to reduce the
mortality of this otherwise lethal condition.
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NOTES AND NEWS

TUBERCULOSIS IN CHILDREN
Guest Editor: Dr. Vimlesh Seth
&

Tuberculosis remains a major health problem in the less developed nations. In contrast
to adults, tuberculosis in children presents unique problems which may pose diagnostic and
therapeutic challenges. Further, the past two decades have witnessed rapid advances in the
diagnosis and management of this disease.

Unfortunately, the traditional Western Text Books on Pediatrics do not provide
comprehensive information on this subject, particularly in the context of the developing
world. Realising the paucity of a consolidated monograph in our country, the ‘Indian
Pediatrics’ has brought out this ‘State of the Art’ book on ‘Tuberculosis in Children’. The
volume is spread over 275 pages and has 13 chapters contributed by reputed International
and National experts in the field. It covers all the important aspects including
Epidemiology, Pharmacotherapy, Neurotuberculosis, BCG, Imaging, Tuberculins, efc.

As a special introductory offer, the book can be procured at a price of Rs. 125
(including postage). The entire benefits from the sale of this book will go to the “Indian
Pediatrics”. Demand drafts only, should be drawn in favor of Indian Pediatrics and mailed
to the Editor.
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