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Case Report / Olgu Sunumu

Urgent double switch operation in a patient with congenitally corrected
transposition of great arteries and an untrained systemic ventricle

Dogumsal buyuk arterlerin ddzelfilmis franspozisyonu ve hazir olmayan
sistemik ventrikal olan bir hastada acil double switch operasyonu
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ABSTRACT

Congenitally corrected transposition of the great arteries is a
rare cardiac abnormality. A nine-month-old male infant with
the diagnosis of congenitally corrected transposition of the great
arteries was admitted to our clinic with a history of pulmonary
artery banding to train the left ventricle three months ago. On
admission, he presented with bronchopneumonia, cyanosis,
dyspnea, and severe biventricular heart failure associated with
significant valvular regurgitation. An urgent double switch
operation was performed with atrial and arterial switch
procedures. Eight days of mechanical circulatory support was
deemed mandatory following surgery. The patient is still under
follow-up uneventfully three years after the operation.
Keywords: Congenitally corrected transposition of the great arteries,
double switch procedure, intact interventricular septum, pulmonary
artery banding.

Congenitally corrected transposition of the great
arteries (cc-TGA) is a rare cardiac malformation. The
surgical treatment options and timing of operation
in cases with cc-TGA may vary depending on the
associated congenital heart defects and dominance of
the left or right ventricle. The double switch operation
(DSO), which is also termed as the anatomical repair,
provides the left ventricle (LV) serving as the systemic
ventricle. The LV may be trained with a prior pulmonary
artery banding (PAB) followed by the DSO in selected

(074

Dogumsal buyuk arterlerin duzeltilmis transpozisyonu nadir
gorulen bir kalp anomalisidir. Dogumsal buyuk arterlerin
duzeltilmis transpozisyonu tanist konmus dokuz aylik bir
erkek bebek u¢ ay once sol ventrikuillun hazirlanmasi1 amaciyla
pulmoner arter bantlama oykusu ile klinigimize bagvurdu.
Bagvuru sirasinda hasta bronkopnomoni, siyanoz, solunum
sikintist ve ciddi kapak yetmezligi ile iligkili biventrikiiler
kalp yetmezligi tablosunda idi. Atriyal ve arteriyal switch
islemleri ile birlikte acil double switch operasyonu yapildi.
Ameliyat sonrasinda sekiz gunluk mekanik dolasim destegi
zaruri goruldu. Hasta ameliyattan t¢ yil sonra halen sorunsuz
izlenmektedir.

Anahtar sozciikler: Dogumsal buyuk arterlerin duzeltilmis

transpozisyonu, double switch prosediiri, intakt interventrikiiler septum,
pulmoner arter bantlama.

cases.l! This approach retrains the LV, providing an
increased afterload.” A neonatal DSO following the
PAB procedure may eliminate the untoward effects of
PAB such as branch pulmonary artery distortion and
neoaortic valve dysfunction.

Herein, we describe the surgical management of a
patient with the diagnosis of cc-TGA, severe systemic
atrioventricular (AV) valve insufficiency with Ebstein’s
anomaly and ventricular failure who underwent an
urgent DSO with a temporary mechanical systemic
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Figure 1. Chest X-ray showing significant cardiomegaly.

ventricular support. Although the PAB was performed
prior to admission of this patient, the LV was still
untrained, and we had to proceed with a salvage DSO;
otherwise, the expected mortality would be high due
to severe biventricular heart failure and cardiogenic
shock.

CASE REPORT

A nine-month-old male infant weighing 5 kg was
admitted to our clinic with the diagnosis of cc-TGA,
Ebstein’s anomaly and severe regurgitation of the
systemic AV valve with an intact ventricular septum.
The patient underwent a PAB procedure, when he
was six months old. The procedure was completed
with the pressure recordings of systemic (right) and
pulmonary (left) ventricles as 80 and 55 mmHg,

Figure 2. Preoperative transthoracic echocardiography showing significant dilatation of systemic

respectively. The patient was well doing for four
months, until when he was admitted to our clinic with
bronchopneumonia, cyanosis, dyspnea, and severe
biventricular heart failure associated with significant
valvular regurgitation. Chest X-ray revealed severe
cardiomegaly (Figure 1). The systemic ventricular
mass index was calculated to be 54.2 g/m? and
the interventricular septum was significantly bulging
to the left on transthoracic echocardiography
(Figure 2). The patient was electively intubated with
worsening oxygenation parameters on blood gas
analysis. Appropriate antibiotics were administered
intravenously for the treatment of bronchopneumonia.
Pretibial edema, hepatomegaly, and crackling rales
at the bases of the lungs were unable to be resolved
with the administration of moderate to high doses
of inotropic support. Clinical status of the patient
was unable to be stabilized medically and, therefore,
an urgent DSO was scheduled. A written informed
consent was obtained from each parent.

Atrial switch (modified Senning procedure) and
arterial switch operations were performed. The interior
flap was constituted with a polytetrafluoroethylene
patch and the outer flap was enlarged with bovine
pericardium. Arterial switch procedure was completed
following a LeCompte maneuver. Pulmonary artery
debanding was, then, performed. The aortic cross-
clamping and cardiopulmonary bypass times were
186 and 223 min, respectively. Although the patient
was weaned from cardiopulmonary bypass with
high dose inotropic support, the systemic ventricle
failed at the first postoperative hour at the operating
room. Therefore, a left atrium to the ascending aortic
mechanical circulatory support was implemented with
a centrifugal pump. The functions of the systemic
ventricle gradually improved after eight days of
mechanical circulatory support. The patient was

ventricle with an increased diameter of tricuspid annulus. (a) Tricuspid-systemic valve annulus
(Asterisk). (b) Mitral-right atrioventricular valve annulus (Arrow).
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Figure 3. (a) Postoperative transthoracic echocardiography showing left and right ventricles and (b) an
unobstructed systemic venous baffle.
LV: Left ventricle; RV: Right ventricle; MV: Mitral valve.

weaned off, when transthoracic echocardiography
revealed a LV mass index and Z-score of
115 g/m? and 3, respectively (Figure 3). Both AV valves
had mild incompetence with a systemic ventricular
ejection fraction of 60% at the time of discharge. The
patient is still uneventful three years after the DSO.

DISCUSSION

In patients presenting with cc-TGA, PAB is a
noteworthy treatment strategy, which have important
effects such as systemic ventricular training and
prevention of pulmonary overflow, particularly in
patients with large ventricular septal defects.!®” This
surgical option has been shown to be associated
with improved tricuspid valve function in terms
of regurgitation, which is probably related to the
modification of the septal geometry following PAB.®
Delays in anatomic correction may lead to AV valve and
ventricular dysfunction, and timing for a DSO may be
based on the criteria of LV mass/volume ratio.”’ A LV
mass/volume ratio and LV mass index are dependable
criteria for timing of DSO after PAB.”! The assessment
of the LV preparedness for a DSO may depend on
various parameters. The Stanford University Working
Group defined five main parameters to evaluate the
LV before the DSO:% LV pressure (90% of systemic
pressure), LV systolic function (ejection fraction >55%),
LV end-diastolic pressure (<12 mmHg), mitral valve
function (mild or less insufficiency), and LV mass
index (>50 g/m? in children and >65 g/m? in adults).
The LV mass index of our case was 54.2 g/m?>. However,
we encountered a respiratory infection triggering a
clinically poor state with significant heart failure.
Although the LV preparedness was borderline, we
had to operate the patient for an anatomical repair;
otherwise, the expected mortality would be higher.

We performed the DSO and provided a mechanical
support with a centrifugal pump between the left
atrium to the aorta for the failed ventricle. The patient
was weaned off after eight days with satisfactory
cardiac functions. The mechanisms for significant
increase in the LV mass index in the postoperative
period may be speculative, which the result is probably
a combination of mechanical circulatory support and
positive inotropes. Individual variations in the effects
of pressure and volume overload on the ventricular
function as well as coronary vascular reserve may
influence the end results.”? Some reports in the
literature support our results with significant increase
in the LV mass index over time.’®! However, at the
initial assessment of our case, there were clinical
findings of significant acute heart failure probably
induced by respiratory tract infection. Assessment of
LV mass index and other parameters of contractility
may have led to false negative results due to ventricular
dilatation.

Double switch operation may be considered as
a procedure of choice in the newborn or young
infants presenting with congestive heart failure due
to systemic valvular regurgitation. Furthermore, the
DSO may be the only option to convert the failing
tricuspid valve to a low-pressure environment, taking
the challenging neonatal Ebsteinoid tricuspid valve
repair into consideration.”

In conclusion, although congenitally corrected
transposition of the great arteries is a rare cardiac
malformation, its treatment mandates a meticulous
surgical technique as well as a strict follow-up
schedule. We believe that such salvage double switch
operations may be encouraged in patients with early
ventricular failure and atrioventricular insufficiency in
cases where the systemic ventricle is not trained, yet.
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A mechanical circulatory support may also provide
a time for the systemic ventricle to recover after the
procedure

the
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