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ABSTRACT
Acute obstruction of superior vena cava anastomosis right after the Glenn procedure may lead to tragic consequences.
We describe the case of a one-year-old child with tricuspid atresia and a previous Blalock-Taussig shunt procedure,
who presented severe low cardiac output syndrome right after the Glenn procedure and died forty-four hours after the
procedure. The autopsy showed obstruction of the superior vena cava anastomosis. Patients that present superior vena
cava syndrome and low cardiac output right after the Glenn procedure should have the surgical anastomosis revised
immediately.
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INTRODUCTION
The Glenn procedure (superior vena cava to right
pulmonary artery anastomosis) is one of the stages
of palliative care indicated for children diagnosed
with univentricular heart. The postoperative mortality
depends on preoperative and postoperative factors,1
such as thrombosis, arrhythmias, and superior vena
cava syndrome.2

Herein, we report on a child with the diagnosis
of tricuspid atresia who was submitted to the Glenn
procedure and evolved to death because of severe
superior vena cava syndrome right after the procedure.

The superior vena cava syndrome in patients
submitted to Glenn surgery stems from inadequate
flow from the superior vena cava to the pulmonary
artery due to factors like pulmonary hypertension,
vessel lumen narrowing at the surgical anastomosis,
and pulmonary artery or vein stenosis. As a result,
the patient can present facial and upper limb edema,
which can lead to cerebral edema, low cardiac output
syndrome, and death.

A one-month-old girl with postnatal diagnosis
of tricuspid atresia, concordant ventricular-arterial
connection, and patent ductus arteriosus, without
pulmonary outflow tract obstruction, was submitted
to a modified Blalock-Taussig shunt, ductus arteriosus
ligation, and pulmonary artery amputation, with
excellent postoperative recovery. The patient had
unremarkable evolution, and the Glenn procedure was
proposed when she was one year old.
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Superior vena cava obstruction after the Glenn procedure

Surgical Findings
Huge technical difficulties emerged due to various
thoracic adherences, thin and friable right pulmonary
artery at the topography of the Goretex tube old
insertion, and large thymus with hardened consistency
of the superior lobe adhered to the superior vena cava.
There was severe bleeding during the procedure, which
lasted 10 hours and required cardiopulmonary bypass
for 245 minutes.
The patient arrived in the intensive care unit with
anuria, hypotension, and acidosis. Low cardiac output
syndrome was initially managed with the use of inotropes
and volume expansion. In the immediate postoperative
period, a transthoracic Doppler echocardiogram was
performed after the initial management and showed
normal ejection fraction and normal atrioventricular
(AV) valve function, with no insufficiency. However,
edema, open chest, and surgical bandages prevented
proper evaluation of the Glenn anastomosis. A cardiac
catheterism was requested, but the patient could
not be transported to the cath lab because she was
seriously ill and presented refractory cardiogenic shock,
superior vena cava syndrome, and several cardiac
arrest episodes. Twenty-eight hours after the Glenn
procedure, she presented fixed mydriasis and signs
of brain death. Death was confirmed forty-four hours
after the Glenn procedure.

Autopsy Data
The anatomic diagnosis of tricuspid atresia was
confirmed; a large ventricular septal defect, thickened
left ventricle wall, and hypoplastic right ventricle
were also evident. A metal probe showed that the
anastomosis between the superiorvena cava and the
right pulmonary artery was obstructed (Figure 1).

DISCUSSION
Bidirectional cavopulmonary anastomosis (the
Glenn procedure) as the first stage of palliative care for
univentricular patients reduces the morbidity and the
mortality of children to whom the Fontan procedure
is indicated. Mortality regarding cavopulmonary
anastomosis in diverse patient cohorts varies from 1
to 13%,3 and factors such as age, cardiopulmonary
bypass time, and need for re-intubation have been
identified as risk factors for mortality and morbidity.4
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Figure 1. Necropsy specimen (anterior view) showing
the anastomosis (arrow) between the superior vena
cava (SVC) and the right pulmonary artery (RPA);
PT- pulmonary trunk; TR - trachea.
High pulmonary artery resistance, ventricular
dysfunction, AV valve regurgitation, and obstruction
of the anastomosis must be ruled out in patients with
hypoxemia or low cardiac output syndrome.
In the case reported herein, technical limitations
during the surgery increased the cardiopulmonary
bypass time. Therefore, a functional anastomosis
was hard to achieve. The Glenn procedure functional
failure culminated in superior vena cava syndrome, low
cardiac output, and death.
Although ventricular dysfunction and AV valve
regurgitation were excluded, the patient presented no
clinical conditions for a cardiac catheterism. Our patient
presented a total obstruction of the anastomosis,
rapidly became hemodynamically unstable, developed
superior vena cava syndrome, and died.
In conclusion, if a patient has unsatisfactory
evolution after the Glenn procedure, the surgical
anastomosis must be investigated.
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