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(Figure 2). Given the Mobitz II second degree AVB and
the bifascicular block, a bi-chamber pacemaker was
implanted. 

Acquired AVB in young patients is a very exceptional
disorder. The patient presented here had two factors that
might account for the AVB: radiotherapy and
hypothyroidism.1,2,4,5

Atrioventricular block secondary to hypothyroidism4

is an unusual entity that is due to the myxedematous
infiltration of the conduction tissue and which presents
as one more symptom amongst many, in which the onset
of AVB is relatively early, even during phases of sub-
clinical hypothyroidism. The localization of the block is
mainly supra-Hisian6 (first degree or Mobitz I AVB) and
in many cases it can be successfully reverted with
replacement therapy.4

In patients with AVB and a history of radiotherapy,
biopsy studies reveal a severe, progressive fibrosis5 of
the conduction tissue as the main cause of the block. The
history of radiotherapy usually dates back a long time
(15-20 years), which can thus sometimes make the
association with AVB more difficult to suspect.1,2 The
electrophysiologic study enabled the block to be localized
as infra-Hisian in most published reports.5 Its evolution
is irreversible and requires implantation of a pacemaker. 

The progressive nature of the block seen on the
evolution of the electrocardiograms, the absence of other
symptoms and signs of hypothyroidism, the normal
thyroid function with replacement therapy and the infra-
Hisian localization all point to the radiation as the most
likely cause. 

Although this type of radiotherapy is no longer used,
many patients have received it over the past decades.
Periodic electrocardiograms are therefore recommended
in the follow-up of these patients, bearing in mind the
slow but progressive evolution of the fibrosis and the
AVB. 

The case presented here poses the differential diagnosis
between 2 unusual etiologies of AVB and stresses the
importance of regular electrocardiograms and a good
clinical history for a correct diagnosis. 
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Nikaidoh Procedure for the
Correction of Transposition of the
Great Arteries, Ventricular Septal
Defect, and Pulmonary Stenosis

To the Editor:

The Rastelli procedure is considered to be the technique
of choice for the treatment of transposition of the great
arteries (TGA) with interventricular communication
(IVC) and obstruction of the right ventricular outflow
tract (RVOT).1-3 The procedure uses an intracardiac patch
that directs the blood from the left ventricle (LV) to the
aorta via the IVC, thereby achieving continuity between
the right ventricle (RV) and the pulmonary artery by
means of an extracardiac valved conduit.1 Lecompte et
al4 described a similar operation using a patch instead of
the valved conduit, which enables correction in small
children but leaves a free pulmonary regurgitation. 

The Nikaidoh procedure is an alternative in patients
whose anatomy precludes the Rastelli procedure (small
IVC and located away from the LVOT, multiple IVC,
small RV, mitral-tricuspid straddling, cone-shaped
implants of the tricuspid valve, or the anterior implant
of the mitral valve).5,6 We present the case of the first
child to undergo surgery in our hospital using the modified
Nikaidoh procedure (with a Contegra conduit). 

The patient was a boy with TGA, a high muscular IVC
and pulmonary valve stenosis. At 11 days of age he
underwent a Rashkind procedure and at 3 years of age
a pulmonary valvuloplasty (catheterism). At 4 years of
age he underwent surgery due to increased cyanosis.
Dissection was made of the aortic and pulmonary roots
and the coronary vessel origins. The pulmonary root of
the LVOF was removed. The aortic root and the coronaries
were extracted. The septal muscle was cut between the
pulmonary root and the IVC. This left a large opening
between the ventricles through which the aortic root was
translocated to the LV, leaving a large IVC just below
the aortic root in its new position, which was closed with
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a patch. The distal end of a Contegra conduit (18 mm)
was anastomosed to the pulmonary bifurcation, which
was then on the right of the aorta, and the extreme proxi-
mal end was sutured to the RV outflow orifice after
enlarging the RVOT. The IVC was closed and the aorta
unclamped. The post-surgery echocardiogram showed good
contractility, mild mitral and tricuspid insufficiency, a residual
IVC of 2-3 mm with no hemodynamic repercussions, laminar
flow in both outflow tracts and minimal aortic and Contegra
conduit failure. The patient was discharged 11 days after
surgery. Eight months after the operation the patient remained
asymptomatic (NYHA I). 

The Rastelli technique achieves good short-term
results,1,6 but it is associated with important long-term
disease, due to obstruction of the conduit and the LVOT
(occurring in 10% of the patients because of the tendency
of the IVC to close and the fact that the implanted tube
is unable to grow) or due to arrhythmias, which necessitate
the patient undergoing further surgery.5-7 In patients with
an inadequate anatomy for the Rastelli procedure, aortic
translocation, or the Nikaidoh procedure, may be an
attractive option.5 The original technique consisted of
translocating the aortic root to the LV without deinsertion
of the coronary vessels.4 This can cause problems of
coronary flow, which was why the coronary vessels were
transferred.5 An anomalous coronary anatomy may be a
contraindication for  this technique.5 The Nikaidoh
procedure achieves a more anatomic reconstruction and
it can be applied to TGA with different anatomic variants.1

Figure shows a representation of the modified Nikaidoh
procedure. 

Considering that the reestablishment of the normal
cardiac anatomy is the standard in surgery for congenital

heart disease, the modified Nikaidoh procedure may in
the future replace the Rastelli technique. A long-term
follow-up is required to determine the possible
complications and the evolution of patients who undergo
surgery with this technique. 
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Figure. Modified Nikaidoh procedure. The
ascending aorta and the pulmonary trunk
are sectioned. The coronary arteries are
deinserted. The interventricular
communication is closed and the aortic
root translocated to the LVOT, the
pulmonary root to the RVOT and the
coronary arteries are reimplanted. 
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Figure 1. Computed tomography fusion
image from single-photon emission and
computed tomography showing stress
perfusion transposed on to the left
ventricular volume, as well as the coronary
tree and the aortic root. Note the stenosis
at the origin of the anterior descending
artery (yellow arrow), with no visible
calcified plaque, as well as anteroapical
hypoperfusion adjacent to the distal
vascular segment (yellow arrowhead). The
perfusion polar maps at stress (stress)
and rest (rest) show the partial reversibility
of the discrete hypoperfusion. 
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