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One hundred and ten cases of the angiographies of the tetralogy of Fallot were reviewed for the
pulmonary diverticulum. It was found to be not unusual in association with the tetralogy, the
frequency being 48% in the right aortic arch and 25.9% in the left aortic arch.

Frequent association with the right side aortic arch and with peripheral stenosis of the
pulmonary artery suggested that the regression of the 4th as well as the 6th branchial artery plays
an important role in the development of the diverticulum of the pulmonary artery.

Literature dealing with this subject was reviewed and only a few reports have been found to
date.
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INTRODUCTION

Right aortic arch and pulmonary artery hypoplasia are well-known
associated anomalies of the tetralogy of Fallot (1,3,5,6,10,11). In 1961.
Kerley et al. (7) described a small superficial bulge or a “blind ductus” of
the pulmonary artery as an occasionally associated pulmonary artery
anomaly in the tetralogy of Fallot or pulmonary stenosis. Since then,
Hudson (1965) (2) and Ikeda et al. (1969) (4) reported this pulmonary
artery anomaly and referred to it as a pulmonary artery diverticulum.

We recently reviewed 110 cases of the angiography of the tetralogy of
Fallot which had been confirmed angiographically, surgically or by
autopsy. We observed this phenomenon quite frequently in our own
material and are convinced that this anomaly is not incidental but at least
to some extent related to the anomalous development of the branchial
arteries which is often associated with the tetralogy of Fallot.

We will report 34 cases of this anomaly in association with 110 cases of
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the tetralogy of Fallot, 13 of which occurred in the tetralogy of Fallot
with right-sided aortic arch.

MATERIALS AND METHODS

A total of 110 patients were examined by biplane serial right
ventricular angiography for suspected tetralogy of Fallot or cyanotic heart
disease. The angiographies were reviewed for a “diverticulum” or a “blind
ductus” of the pulmonary artery, the location of pulmonary artery
stenosis or right ventricular outflow obstruction and for the ratio of the
caliber of the main pulmonary artery to that of the aorta (PA/AO) at the
supravalvular level.

Of 110 patients, 50 were male and 60 were female (the age ranged from
2 months to 36 years) (Table 1)

Table 1 Number of cases of tetralogy of Fallot

with or without pulmonary diverticulum

Age With divericulum Without diverticulum
0-5 26 49

6-10 4 13

11-15 2 6

16-20 2 4

21- 0 4

Total 34 . 76

Sample Cases

Case 1. Y.E. Female aged 10 months. Tetralogy of Fallot with left-side
aortic arch (infundibular and valvular stenosis of the pulmonary artery)
(Fig. 1)
Case 2. Y.U. Female aged 2 years. Tetralogy of Fallot with right-side
aortic arch (infundibular stenosis of the pulmonary artery) (Fig. 2)
Case 3. K.Y. Female aged 4 years. Tetralogy of Fallot with left-side aortic
arch (infundibular and peripheral stenosis of the pulmonary artery) (Fig.
3)
Case 4. H.U. Female aged 8 years. Tetralogy of Fallot with left-side aortic
arch (valvular stenosis of the pulmonary artery) (Fig. 4)

RESULTS

Of 110 cases with the tetralogy of Fallot, 34 diverticula (30.9%) were
observed in the proximal pulmonary arteries. There were many gradations
of this abnormality varying from a small superficial bulge to a true
“diverticulum”. However, none of them was considered to be a true
aneurysm. They included eight (23.5%) small pulmonary artery bulges and
26 (76.5%) diverticula. The number and the location of the pulmonary
diverticulum and the correlation with the aortic arch in the tetralogy of
Fallot are shown in Table 2. As shown in the table, 12 diverticula (48%)
were found in the 25 cases of the tetralogy of Fallot with right aortic
arch, six being located at the main pulmonary artery, four at the
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bifurcation and two at the proximal left pulmonary artery. Whereas, out
of the 85 cases of the tetralogy of Fallot with left aortic arch, the
diverticulum was found in 22 cases (25.9%), 10 of which were at the main
pulmonary, four at the bifurcation and eight at the proximal left pulmo-
nary artery. Patent ductus arteriosus was also found to be associated with
two cases of the tetralogy with right aortic arch and one case of the tetrad
with left aortic arch (Table 2). One case of the tetralogy with right aortic
arch showed the diverticulum at the proximal innominate artery at the
level of the ductus arteriosus (Fig. 2).

As for the location of the stenosis of the pulmonary artery or the right
ventricle in the cases reviewed, 20 of 34 cases of tetralogy with a
pulmonary artery diverticulum had both infundibular and valvular stenosis
of the pulmonary artery. Supravalvular or peripheral pulmonary artery
stenosis seems to be observed more frequently in the tetralogy of Fallot
with a diverticulum (55.9%) than in those without (35.1%) (Table 3).
Table 4 shows the relationship of the PA/AO ratio of the tetralogy
of Fallot with diverticulum and that of the tetralogy without diverticu-
lum. There was no significant correlation of PA/AO caliber ratio with the
frequency of the pulmonary diverticulum (Table 4).

Table 2 Ductus arteriosus and variants in 110 cases of

tetralogy of Fallot

Blind ductus
PDA Pulmonary artery
Aortic MPA Bif . PA Anrta
Aeih ifurcation L RPA
R. Aortic Arch 6 4 2 0
25 2 12 1
(22.7%) (8.0%) (48%) (4.0%)
L. Aortic Arch 10 4 8 0
85 1 22 0
(77.3%) (1.2%) (25.9%) (0%)
Total .
110 3 34 1
(100%) (2.7%) (30.9%) (0.9%)

Table 3 Pulmonary diverticulum in terms of type of pulmonary stenosis

(tetralogy of Fallot)

. With diverticulum Without diverticulum
Type of pulm, stenosis

No. of cases No. of cases

Infundibular (I) 31 (91.2%) 72 (97.3%)
Valvular (V) 23 (67.6%) 16 (21.6%)
Supravalvular (S) 19 (55.9%) 26 (35.1%)
M + (V) 20 (58.8%) 32 (43.2%)
1M + (S) 17 (50.0%) 2 (35.1%)
(S) + (V) 12 (35.3%) 14 (18.9%)
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Table 4 Pa/Ao ratio and pulmonary diverticulum

(tetralogy of Fallot)

With Without
Pa/Ao diverticulum diverticulum
No. of cases No. of cases
0-0.3 1 ( 3.0%) 0
0.3-0.5 13 (38.2%) 23 (32.4%)
0.5-0.7 10 (29.4%) 28  (39.4%)
0.7- 10 (29.4%) 20 (28.2%)
Total 34 (100%) 71 (100%)
DISCUSSION

Kerley et al.(7) reported four cases of pulmonary artery diverticulum
associated with the tetralogy of Fallot or pulmonary artery stenosis and
referred to as a blind ductus arteriosus with the closure of the aortic side
of the ductus. In 1959, Rudhe et al.(9) described a shallow bulge at the
point of the anterior wall of the main pulmonary artery well above the
pulmonary valve usually at the point of bifurcation on angiograms of the
cases of pulmonary stenosis and the tetralogy of Fallot. They have
attributed this anomaly to the reflection of the pericardium from the
dilated pulmonary artery. Since then, Hudson (1965)(2) and Ikeda et al.
(1969)(4) reported this anomaly. The case of Hudson was associated with
a combination of pulmonary stenosis, foramen ovale and endocarditis,
whereas Tkeda et al. have reported 20 cases of the tetralogy of Fallot with
a pulmonary diverticulum and five cases of the tetralogy of Fallot with
patent ductus arteriosus. They attributed this anomaly to a partial closure
of the 6th branchial artery, resulting in partial patency of the ductus
arteriosus (blind ductus). Their incidence of the pulmonary diverticulum
in the tetralogy of Fallot, inclusive of patent ductus arteriosus, was 9.7%
(25/259). According to our review of the angiograms of the tetralogy of
Fallot, the pulmonary diverticulum was much more frequently observed
than in any of the reports hitherto reported, and all the diverticula were
located at the main pulmonary artery or at or near its bifurcation, where a
ductus arteriosus usually arises. In our series, 34 diverticula were found
either at the main pulmonary artery or at the bifurcation, the overall
incidence being 30.9%. Moreover, our study has shown that pulmonary
diverticulum was more frequently associated with the right aortic arch
(48%) than with the left arch (25.9%). In addition to the pulmonary
diverticulum, patent ductus arteriosus was also observed in 3 cases of the
tetralogy of Fallot. In one of the cases of the tetralogy of Fallot with right
aortic arch, a diverticulum-like protrusion of the arterial pouch was seen
at the inferior aspect of the proximal left innominate artery directed
toward the main pulmonary artery which also showed a diverticulum

(Case 2).
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Pulmonary diverticula were more frequently observed in the tetralogy

of Fallot ‘with supravalvular pulmonary artery stenosis or stenosis of both
proximal pulmonary arteries.

These findings suggest that the etiology of the pulmonary diverticulum

seems, as Taussig(8), Kerley et al.(7) and Ikeda et al.(4) have stated,
related to the natural closure of the ductus arteriosus immediately after
birth. The regression of the 6th as well as 4th branchial artery appears to
play an important role in the development of the diverticulum in the case
of pulmonary stenosis which causes abnormal flow patterns of the blood
in the main pulmonary artery.
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