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Transcatheter closure of Blalock-Taussig anastomosis
with brachial access in a child with obstruction 
of the left subclavian artery and secondary subclavian
steal syndrome
Przezskórne zamknięcie zespolenia Blalocka-Taussig z dostępu ramiennego u dziecka
z niedrożnością lewej tętnicy podobojczykowej i wtórnym zespołem podkradania
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A b s t r a c t

In case of significant hypoxia in the course of congenital heart defect, when definite surgery is difficult, various palliative proce-
dures are performed. One of the most frequently used is a modified Blalock-Taussig (BT) anastomosis. The BT anastomosis is closed
during cardiac surgery. In some patients, BT anastomosis remains open after the surgery and requires closure by cardiac interven-
tion using different types of closure devices. We describe a case of percutaneous closure of Blalock-Taussig anastomosis in a 4-year-
old boy, with occluded left subclavian artery, presence of collateral circulation, and the subclavian artery steal syndrome to the left
pulmonary artery through the patent BT anastomosis.
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S t r e s z c z e n i e

W przypadku istotnego niedotlenienia w przebiegu wrodzonej sinicznej wady serca oraz niemożności przeprowadzenia operacji
radykalnej u pacjentów wykonuje się różnego rodzaju zabiegi łagodzące. Jednym z częściej wykonywanych jest zmodyfikowane zespo-
lenie Blalocka-Taussig (BT). Elementem końcowej korekcji wady jest zamknięcie zespolenia podczas operacji kardiochirurgicznej.
U niektórych pacjentów, z różnych powodów, zespolenie BT pozostaje drożne po zabiegu i wymaga zamknięcia interwencyjnego
z zastosowaniem różnego rodzaju implantów. Przedstawiono przypadek przezskórnego zamknięcia zespolenia BT u 4-letniego chłop-
ca z niedrożnością lewej tętnicy podobojczykowej z obecnością krążenia obocznego przez tętnicę kręgową oraz zespołem podkra-
dania do lewej tętnicy płucnej przez drożne zespolenie BT.

Słowa kluczowe: zespolenie Blalocka-Taussig, zamknięcie przezskórne
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Case report/Opis przypadku

Introduction
Indications, effectiveness and long-term results of pal-

liative treatment of congenital heart defects with a mod-
ified systemic-to-pulmonary artery shunt (Blalock-Taussig
[BT] shunt) are well established [1]. When the total cor-

rection of a defect is made, a BT shunt is routinely closed
during cardiac surgery or, less frequently, after cardiac sur-
gery using interventional cardiology procedures. Some-
times, the situation is problematic due to the course
of a shunt or the subclavian artery causing additional diag-
nostic and therapeutic difficulties. 
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The authors present a rare co-existence of an occlusion
of the left subclavian artery with the presence of collater-
al circulation, and the vertebral artery steal syndrome to
the left pulmonary artery through a patent BT shunt.

Case report
A 4-year-old boy was referred to the Department

of Invasive Paediatric Cardiology with a suspected patent
BT shunt. Congenital heart disease in the form of trans-
position of great arteries, ventricular septal defect and pul-
monary stenosis (maximum pressure gradient between
the right ventricle and the pulmonary trunk measured
using echocardiography was 64 mm Hg) was diagnosed
on the first day after delivery. Because of the persisting
significant hypoxemia (PO2 = 29.0 mm Hg, oxygen satu-
ration = 50%), a modified systemic-to-pulmonary artery
BT shunt was performed on the second day of life. After
the surgery, the patient received aspirin at a dose 
2-3 mg/kg of body weight. At 7 months of age, before
the scheduled correction of the defect, diagnostic cardiac
catheterization was performed. The catheterization
revealed the transposition of the great arteries, ventricu-
lar septal defect, valvular pulmonary stenosis with a direct-
ly measured pressure gradient of 62 mm Hg, well-devel-
oped pulmonary arteries (both), and an occlusion of the left
BT shunt (Figure 1). The Rastelli procedure using a bovine
xenograft for a correction of a defect was performed at 
10 months of age. Two years after the surgery, a murmur
of a patent BT shunt was found on clinical examination,
and subsequent echocardiographic studies revealed grad-

ually increasing flow in the left pulmonary artery charac-
teristic for a left BT shunt. The boy was scheduled for car-
diac catheterization with an option of shunt closure. 

Cardiac catheterization was performed under general
anaesthesia. After femoral artery puncture, a contrast agent
was given into the descending aorta. It revealed an occlu-
sion of the left subclavian artery (as in the preoperative
study), which was supplied by collateral circulation main-
ly from the left vertebral artery. Additionally, after admin-
istration of a contrast medium into the ascending aorta,
a weak opacification of pulmonary arteries was seen (Fig-
ure 2). Due to obstruction of the left subclavian artery, we
decided to use the brachial artery for further procedures.
Because of the patient’s low body weight, and the risk
of vascular complications, vascular puncture was aban-
doned and the brachial artery was surgically exposed. After
the brachial artery was punctured, a 4 F vascular sheath
(Cook Medical) was introduced through the artery under
visual control. When a contrast agent was given, the inflow
into the left pulmonary artery through a patent left BT
shunt 4 mm in diameter was seen. There was a stenosis
(lumen diameter of about 2 mm) at the site of anastomo-
sis with the left pulmonary artery (Figure 3). Then, an
endovascular embolization coil (3 mm in diameter, 5 loops,
MREye 3-PDA-5, Cook Medical) was introduced through
the MPA 4 F catheter, and the shunt was sealed. After
removal of a vascular sheath from the brachial artery,
the artery was sutured with single stitches. No evidence
of stenosis was observed, and the normal flow through
the vessel was confirmed. Prophylactic doses of low molec-

Fig. 1. Aortography prior to surgical correction
Ryc. 1. Aortografia przed korektą chirurgiczną

Fig. 2. Aortography 3 years after surgical correction
(opacification of the pulmonary arteries is seen)
Ryc. 2. Aortografia 3 lata po korekcji chirurgicznej
(widoczny zarys tętnic płucnych)
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ular weight heparin were used for 48 h after the proce-
dure. The control echocardiography confirmed the total
occlusion of the BT shunt.

Discussion
Performing the systemic-to-pulmonary artery shunt is

a procedure carried out in the palliation of congenital heart
defects, accompanied by hypoxemia resulting from inad-
equate pulmonary flow. Currently, the modified BT shunt
is one of the most common anastomoses performed in
paediatric cardiac surgery. During the procedure, a Gore-
Tex conduit is used that connects the subclavian artery
(usually on the side in which the aortic arch is directed)
with the pulmonary artery. During the total repair
of a defect, a shunt is usually closed, although in some
cases it is intentionally left unobstructed, and then closed
by means of invasive cardiology procedures using various
types of endovascular plugs [2-5]. A surgeon may leave
a BT anastomosis when the risk of surgical ligation is too
high, when the corrective surgery is performed with
the access, which makes it difficult to close the anasto-
mosis, or when it is believed that despite the correction
of a defect a patient may require additional blood flow to
the pulmonary circulation. In the literature, the closure
of a modified BT shunt with interventional cardiology pro-
cedures during hybrid procedures has also been described
[6]. In our patient, the preoperative diagnostic procedures
revealed no flow through the previously established left-
sided BT anastomosis either in angiography or in echocar-
diography. At about 2 years after the total repair, colour

Doppler echocardiographic study revealed the flow in
the pulmonary artery which may correspond to the inflow
from a patent BT shunt. We did not find in the available
literature a case of spontaneous closure of a shunt with
subsequent spontaneous recanalization. In the current case
report, spontaneous recanalization was probably associ-
ated with the development of collateral circulation through
the left vertebral artery, and was facilitated by antiplatelet
therapy, which was used after the correction of the boy's
heart defect.

The selected type of vascular access used for the pro-
cedure also needs to be discussed. The catheterization
access from the femoral vein and the retrograde cannula-
tion of the shunt from the pulmonary artery were aban-
doned. This resulted primarily from unclear results of aor-
tography (it was difficult to differentiate whether
the minimum opacification of pulmonary arteries was due
to the flow through a BT shunt, or collateral vessels origi-
nating from the aorta). When a decision to access
the brachial artery was made, surgical exposure of the ves-
sel and surgical suturing after the procedure were chosen
intentionally. We were afraid of vascular complications and
impairment of vascular perfusion of the limb, which was
supplied by collateral circulation, and at the baseline (pri-
or to the procedure) lower blood pressure and lower pulse
volume were found in this limb. In our case, an intravas-
cular embolization coil could be used safely due to the nar-
rowing of the shunt. The choice of the coil diameter was
made after detailed angiography, and assessment
of the degree of BT shunt stenosis [7].

Fig. 3. A patent modified Blalock-Taussig shunt
Ryc. 3. Drożne zmodyfikowane zespolenie Blalo cka-
-Taussig

Fig. 4. Closure of a modified Blalock-Taussig shunt
with a coil
Ryc. 4. Zamknięcie zmodyfikowanego zespolenia
Blalocka-Taussig sprężynką wewnątrznaczyniową
typu coil
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