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Pulmonary arterial hypertension in patients with
secundum atrial septal defects
A. BHARANI, S. SHRIVASTAVA, R. TANDON

ABSTRACT
Background. Experience in Vellore suggests that

pulmonary arterial hypertension develops at an earlier age
in Indian patients with secundum atrial defects than it does
in westerners. We examined the haemodynarnic data on
patients with secundum atrial defects to determine whether
this was also true in Delhi.

Methods. We analysed the data on 461 patients with
secundum atrial defects, grouping them according to their
pulmonary (Qp) and systemic (Qs) flow rates as well as the
ratio of pulmonary to systemic systolic pressure (Pap/Sap)
into 4 groups:

Group 1. Qp/Qs<1.5 Pap/Sap<0.3
Group 2. Qp/Qs: 1.5-3 Pap/Sap<0.3
Group 3. Qp/Qs>3 Pap/Sap<0.5
Group4a. Qp/Qs>2 Pap/Sap>0.5

4b. Qp/Qs<2 Pap/Sap>0.5

Results. There were 8 (2%) patients in group 1,282 (61%)
in group 2, 124 (27%) in group 3, 28 (6%) in group 4a and
19 (4%) in group 4b. Of the 19 patients in group 4b, 6 (1%)
were below 20 years of age and 13 (3%) above 20 years.

Conclusion. Our findings indicate that obstructive
pulmonary arterial hypertension does not develop early in
patients in Delhi.
Natl Med J India 1994;7:109-10

INTRODUCTION
Secundum atrial septal defect (ASD), a common congenital
cardiac lesion, occurs in 13% of patients with congenital
heart disease seen at the All India Institute of Medical
Sciences, New Delhi. If the defect is not corrected, these
patients are prone to several complications, the worst being
the development of pulmonary arterial hypertension (P AH)
at which stage an operation to correct the septal defect
cannot be performed.

Unlike those with post tricuspid shunts, patients with
ASD tend to develop obstructive pulmonary vascular
changes late in life, mostly beyond the second decade.
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WOOd'SI patients with hypertensive ASD presented at a
mean age of 26 years and developed severe obstructive
pulmonary arterial hypertension (Eisenmenger reaction) at
a mean age of 35 years.

However, Cheri an et al. 2 from Vellore suggested that PAH
developed at an earlier age in Indian patients with secundum
ASD than in westerners; 20% of their patients being below
20 years of age. We examined the haemodynamic data on our
patients to ascertain whether this was also true in our hospital
in northern India.

PATIENTS AND METHODS
We studied 461 consecutive patients with secundum ASD
over 15 years. There were 228 males and 233 females whose
age, at the time of catheterization, ranged from 18 months
to 66 years. They all underwent right and left heart catheteri-
zation, and right upper pulmonary vein contrast angiography
or a pulmonary angiogram follow-through to delineate the
defect in the atrial septum. Left ventricular angiography was
performed to exclude any associated lesion. Patients with
mitral valve prolapse with or without mitral regurgitation
were included but those with associated rheumatic mitral
valve disease and pulmonary stenosis were excluded from
our study.

The patients were grouped according to their pulmonary
to systemic flow ratio (Op/Os) and pulmonary to systemic
arterial systolic pressure ratio (Pap/Sap) using a modification
of Zaver and Nadas' classification-'

Group 1.
Group 2.
Group 3.
Group4a.

4b.

Qp/Qs<1.5
Op/Os: 1.5-3
Qp/Qs>3
Qp/Qs>2
Qp/Qs<2

Pap/Sap<0.3
Pap/Sap<0.3
Pap/Sap<0.5
Pap/Sap>0.5
Pap/Sap>0.5

Patients in group 4 were divided, according to their calculated
pulmonary vascular resistance, into a (~8 units) or b
(>8 units) subgroups.

PAH was present if the Pap/Sap ratio was equal to or
greater than 0.5. A pulmonary vascular resistance of 8 units
or more associated with a minor left-to-right shunt or
bi-directional shunting, which did not respond to oxygen
inhalation, was taken to indicate obstructive pulmonary
vascular disease.
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TABLEI. Atrial septal defect: Haemodynamic grouping related TABLEII. Haemodynamic profile of Group 4 (Pap/Sap =>0.5)
to age (n=461)

n Qp/Qs Pulmonary vascular resistance (units)
Age (years) Group 1 Group 2 Group 3 Group4a Group4b

11 Bi-directional shunt >8
0--10 3 55 28 1 1 8 <2:1 >8
11-20 1 109 29 9 5 1 >2:1 6.1-8
21-30 2 79 30 12 8 8 >2:1 4.1-<i
31-40 1 32 22 6 4 8 >2:1 2.1-4
41-50 1 6 9 11 >2:1 upto2
51-{j() 1 4 47
>60 2

Total(%) 8(2) 282(61) 124(27) 28(6) 19(4) Pap/Sapsystolicpulmonaryto systolicsystemicarterialpressureratio
Op/Os pulmonarytosystemicflowratio

RESULTS
The number of patients with ASD in each haemodynamic
subset is indicated in Table I. Forty-seven patients (10%)
were found to have PAH (group 4). However, of these the
left-to-right shunt was large in 28 patients (group 4a, 6%)
and they were considered to be operable. Nineteen patients
(group 4b, 4%) were found to have a pulmonary artery
systolic pressure of more than 50% of their systemic systolic
pressure and a pulmonary vascular resistance of 8 units or
more. Some of these had bi-directional shunts and were
considered to be inoperable because of severe obstructive
pulmonary vascular disease. Of the 19 patients with obstruc-
tive pulmonary vascular disease, 6 (1 %) were below 20 years
of age and 13 (3%) were older. The calculated pulmonary
vascular resistance and the flow ratios of the 47 patients
in group 4 are shown in Table II.

Mitral regurgitation due to mitral valve prolapse was
present in 53 (11 %) patients: it was trivial in 5, mild in
24 and moderate to severe in another 24. Of the 24 patients
with moderate to severe mitral regurgitation, 3 belonged to
group 4a and none to group 4b.

DISCUSSION
We found that pulmonary vascular obstructive disease
occurred in 19 (4%) of our 461 patients and of these only
6 (1 %) were below the age of 20 years. These findings are
similar to those reported from the West where the develop-
ment of obstructive pulmonary vascular disease in patients
with ASD who are below the age of 20 years has been
reported to be rare.4•5

The incidence of PAH in the patients has been reported to
vary from 8% to 20%3,6-8 iI} the West. The Eisenmenger
reaction was present in 6% of the 374 ASD patients of
different age groups reported by Wood! and in 6% of the
225 patients by Besterrnan.?

A previous report from Vellore suggested- that PAH
was more common in Indians with secundum ASD than in
western patients; and the Eisenmenger reaction was detected
in 9% of the patients in this study. O~structive pulmonary
vascular disease occurred with an almost equal frequency at
each decade and there was little difference in the incidence

of the Eisenmenger reaction in patients who were above or
below the age of 20.

Our data may be biased because of our policy of operating
on cases of uncomplicated ASD without haemodynamic
studies. We might, therefore, have overestimated the
incidence of P AH in our patients. However, patients
with established right-to-left shunts due to severe PAH
(Eisenmenger reaction) were also not catheterized and this
might have resulted in our underestimating the incidence of
PAH. Further, an analysis of all patients with congenital
heart disease seen in our clinic, revealed that patients with
the Eisenmenger reaction were much fewer' than those with
uncomplicated ASD, who underwent operation without
cardiac catheterization. 10

Our findings indicate that pulmonary arterial hypertension
does not develop at an earlier age in Indian patients with
ASD than in those from other parts of the world.
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