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Streszczenie
Anomalie rozwoju zastawki płucnej, pnia płucnego i tętnic 
płucnych są typowymi patologiami towarzyszącymi tetralogii 
Fallota. Wymagający diagnostycznie i terapeutycznie jest wa-
riant anatomiczny z brakiem ciągłości tętnic płucnych. 
W pracy przedstawiono przypadek rocznej dziewczynki z tetra-
logią Fallota i nieprawidłowym odejściem lewej gałęzi tętnicy 
płucnej od uchyłka Kommerella, która została poddana dwu-
etapowemu leczeniu kardiochirurgicznemu z wykorzystaniem 
technik kardiologii inwazyjnej.
Autorzy uważają, że wczesna diagnoza braku ciągłości tętnic 
płucnych jest kluczowa dla wyboru optymalnej strategii ope-
racyjnej. W opinii autorów skojarzona anatomiczna korekcja 
wady wewnątrzsercowej z bezpośrednią rekonstrukcją naczyń 
płucnych wydaje się rozsądnym i skutecznym leczeniem u pa-
cjentów z tetralogią Fallota i brakiem ciągłości tętnic płucnych.
Słowa kluczowe: tetralogia Fallota, uchyłek Kommerella, wady 
wrodzone.

CASE REPORTS

Abstract
Anomalies in development of the pulmonary valve, pulmonary 
trunk and peripheral pulmonary arteries are typical accompa-
nying pathologies in patients with tetralogy of Fallot (ToF). De-
manding for diagnostics and borderline for treatment is a con-
dition colloquially called “discontinuous pulmonary arteries”, 
while the main branches are supplied with systemic blood from 
the ascending aorta, aortic arch or descending thoracic aorta.
We present a case of a one-year-old girl with ToF and anoma-
lous origin of the left pulmonary artery (LPA) from Kommerell’s 
diverticulum who underwent two-stage surgical therapy with 
the support of interventional cardiology.
We conclude that early diagnosis of discontinuous pulmonary 
artery is crucial for choosing the optimal operative strategy. 
In our opinion, simultaneous anatomic intracardiac correction 
with direct pulmonary reconstruction seems reasonable and 
effective, particularly when the result is achieved after joint 
efforts of cardiac surgery and interventional cardiology.
Key words: tetralogy of Fallot, pulmonary arteries discontinu-
ity, Kommerell diverticulum, anomalous origin of left pulmo-
nary artery.
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Introduction
Anomalies and underdevelopment of the pulmonary 

valve, pulmonary trunk and pulmonary arteries are typi-
cal accompanying anomalies in individuals with complex 
forms of tetralogy of Fallot (ToF). Most patients in the group 
present different degrees of hypoplasia of one or both pul-
monary arteries. Specific rare pulmonary malformations 
are so-called “discontinuous pulmonary arteries” with their 
anomalous origin from the ascending or descending aorta, 
as well as aortic arch vessels. Clinical presentation of such 
pathologies could be a challenge for routine diagnostics, 
therapeutic strategy plans, and the final results.

We present a case of a one-year-old girl with ToF and 
the discontinuation of pulmonary arteries, with anomalous 
origin of the left pulmonary artery (LPA) from Kommerell’s 
diverticulum, who underwent successful, although trouble-
some, two-stage surgical treatment in cooperation with in-
terventional cardiology.

Case report
A one-year-old 10 kg body weight girl was urgently 

admitted to the Department of Pediatric Cardiac Surgery, 
Mikolaj Kopernik Hospital in Gdańsk (Poland), with the ini-
tial diagnosis of ToF. Because of the emergency setting and 
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clinical manifestation of extensive cyanosis with average 
peripheral saturation of 70%, a typical right-sided Blalock-
Taussig (BT) shunt (Gore-Tex 5 mm) was done in a routine 
thoracotomy fashion.

After meticulous transthoracic echocardiography (TTE) 
examination there was an evident disproportion in diameter 
between pulmonary arteries (the right pulmonary artery di-
ameter was bigger), and the anatomical position of the LPA 
was not well presented by means of ultrasound diagnostics. 
On the first postoperative day, right-sided hydrothorax was 
evacuated by chest tube insertion. During the early postop-
erative period, despite competent BT shunt function, persis-
tent cyanosis with mild dyspnea was observed.

A month later the patient was admitted again to our in-
stitution from the referring hospital because of increasing 
dyspnea, O2 sat. below 80%, and the symptoms of the heart 
failure with fluid retention in the right thorax. During car-
diac catheterization abnormal origin of the LPA from Kom-
merell’s diverticulum and the patent arterial duct (PDA) was 
discovered [1], and discontinuous pulmonary arteries were 
confirmed (Fig. 1). Blood flow in the BT shunt remained sat-
isfactory, while the anomalous LPA origin from Kommerell’s 
diverticulum and PDA was obstructed. Because of LPA ostial 
stenosis, gentle percutaneous balloon angioplasty was per-
formed to give load to the left lung and thus stabilize the 
child before final operative correction. In the next two days 

an anatomic ToF repair was done using an intracardiac Gore-
tex patch for VSD closure and Contegra ‘mono-cusp’ transan-
nular implantation as well as recruitment of the anomalous 
pulmonary artery to the common bed of the pulmonary 
trunk (Fig. 2). The early postoperative course was uneventful 
with successful extubation 4 hours postoperatively. The left 
pleura was drained because of exudative fluid accumulation 
on the second postoperative day. Control scheduled TTE and 
angio-CT scans 10 months later showed physiologic flow in  
the pulmonary trunk and a normal diameter of the LPA  
(10 mm), with adequate balanced perfusion of the beds of 
both pulmonary arteries. There was X-ray evidence of both 
sided upper pulmonary lobes regularly filled with some hy-
poperfusion of the left inferior lobe, with no further clinical 
consequences during 24 months of observation.

Discussion
Operative treatment of ToF in case of pulmonary ar-

tery discontinuation turns this standard surgical procedure 
into repair of more complex pathology, which can be ac-
complished with different therapeutic strategies [2]. In the 
present case, during the first hospitalization an emergen-
cy BT shunt was done and a month later total correction 
of the ToF was performed with reimplantation of the left 
pulmonary artery (the LPA originated from the Kommerell 
diverticulum via the PDA) to the pulmonary trunk [3]. In 

Fig. 1. Abnormal origin of left pulmonary artery (arrow) from Kom-
merell’s diverticulum

Fig. 2. Postoperative diagram after an anatomic repair with xeno-
graft mono-cusp prosthesis and the recruitment of the anomalous 
pulmonary artery to the common bed of the pulmonary trunk
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this patient classic BT was initially performed in the set-
ting of cyanosis with only slight improvement in arterial 
saturation [3]. Because of the unclear pathophysiology we 
decided to perform cardiac catheterization, which revealed 
the right-sided aortic arch and Kommerell’s diverticulum 
with PDA as the only blood supply to the obstructed LPA [4]. 
Ostial stenosis of the LPA was successfully percutaneously 
dilated with a balloon and finally total repair of the ToF was 
performed with pulmonary artery reconstruction [5].

Anomalies of pulmonary arteries do not preclude correc-
tion of ToF, unless there is a suprasystemic blood flow from 
an aortic source. In the case presented here, we performed 
a regular palliative treatment in a child referred from pediat-
ric cardiology in an emergency setting. The shunt was done 
to the dominating pulmonary artery immediately after ini-
tial TTE [3]. After the symptoms of right sided pulmonary 
overflow (hydrothorax) we focused interest on unbalanced 
pulmonary perfusion [6]. Extremely helpful were interven-
tional diagnostics and balloon dilatation of the stenosed 
PDA supplying the LPA, before the decision not to delay an 
anatomic correction. That was the argument to avoid direct 
stent implantation to the PDA, which seemed additionally 
risky in a one-year-old cyanotic child [5]. The option of si-
multaneous intracardiac defect correction with pulmonary 
artery bed reconstruction was in our opinion more efficient 
than off pump LPA implantation to the pulmonary trunk [3]. 
A reasonable argument was that primary recruitment of 
pulmonary arteries should create optimal conditions for lat-
er complete ToF repair, according to our institutional experi-
ence [7, 8]. We believe that early diagnosis of discontinuous 
pulmonary artery would be crucial for choosing the optimal 
operative strategy, although our patient was referred to the 
institution as an emergency case, at the given age [9, 10]. 
According to surgical technique limitations we performed 
the anastomosis in the margins of the natural LPA and 
main pulmonary artery (MPA) tissue to avoid implantation 
to the RV-PA conduit, because of potentially higher risk of 
secondary occlusion [3, 11].

Conclusions
We conclude that early diagnosis of discontinuous pul-

monary artery is crucial for choosing the optimal operative 

strategy. In our opinion, simultaneous anatomic intracardi-
ac correction with direct pulmonary reconstruction seems 
reasonable and effective, particularly when the result is 
achieved after joint efforts of cardiac surgery and interven-
tional cardiology.
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