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Abstract
Pulmonary valve stenosis and regurgitation can occur in the distant stages after intracardiac repair of tetralogy of Fallot
(TOF). Aortic regurgitation (AR) can also occur, although it is rare in postoperative patients. However, there are few reports
of simultaneous replacement of the pulmonary and aortic valves in young patients after intracardiac repair of TOF, and there
are no clear guidelines for selecting a valve prosthesis in such patients. We report a case of severe pulmonary valve stenosis and
regurgitation with severe AR 38 years after the TOF operation, in which urgent double valve replacement and right ventricular
outflow tract patching were performed with a mechanical valve in the aortic valve position and a bioprosthetic valve in the
pulmonary valve position, with a successful outcome.

INTRODUCTION
Pulmonary valve stenosis and regurgitation can occur in the
distant stages after intracardiac repair of tetralogy of Fallot (TOF).
Aortic regurgitation (AR) can also occur, although it is rare in
postoperative patients, and there have been reports of patients
requiring aortic valve replacement after intracardiac repair of
TOF [1]. However, there are few reports of simultaneous pul-
monary and aortic valve replacement in young patients after
intracardiac repair of TOF, and there are no clear guidelines for
selecting a valve prosthesis in such patients.

Here, we report a case of severe pulmonary valve steno-
sis and regurgitation (PSR) with severe AR 38 years after the
TOF operation, in which urgent double valve replacement and
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right ventricular outflow tract patching were performed with a
mechanical aortic valve and a bioprosthetic pulmonary valve,
with a successful outcome.

CASE REPORT
The patient was a 42-year-old man who had undergone a radical
operation for TOF at the age of 4 years, although the details are
unknown. At the age of 41 years, he was admitted to our hospital
for heart failure, and right heart catheterization revealed PSR. A
myocardial biopsy showed no abnormalities, and he recovered
with conservative treatment. However, he experienced recur-
rence of congestive heart failure, resulting in re-admission.
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Figure 1: Plain chest radiograph at the time of admission.

Chest radiography showed an enlarged heart with a cardio-
thoracic ratio of 73% and right pleural effusion (Fig. 1). Laboratory
test results were as follows: blood urea nitrogen, 48.1 mg/dl;
creatinine, 1.96 mg/dl; total bilirubin, 2.7 mg/dl and N-terminal
prohormone of brain natriuretic peptide: 3043 pg/ml. Transtho-
racic echocardiography revealed ejection fraction of 49%, severe
AR, mild to moderate mitral regurgitation, severe pulmonary
regurgitation and mild to moderate tricuspid regurgitation. The
pulmonary valve’s maximum pressure gradient had decreased
from 31 mmHg 8 months previously to 5 mmHg. The diameter
of the ascending aorta was 39.2 mm, sinotubular junction was
36.1 mm and Valsalva sinus was 47.4 mm. Cardiac catheteriza-
tion showed no significant coronary artery stenosis.

Although the patient responded to conservative treatment
for several days after admission, ventricular arrhythmia
appeared on the 11th day and his general condition worsened
rapidly. Therefore, we performed surgery on the 15th day.

The surgery was performed through median re-sternotomy,
and cardiopulmonary bypass was established with arterial can-
nulation into the right femoral artery and venous cannulation
into the right femoral vein and later into the superior vena
cava. Cardiac arrest was induced with retrograde cold blood
cardioplegia. A Dacron patch was seen from the right ventricular
outflow tract to the main trunk of the pulmonary artery, and
when an incision was made, a severely destroyed pulmonary
valve was observed. Remnants of the pulmonary valve and the
myocardium of the right ventricular outflow tract, which was

stenotic, were removed (Fig. 2a), and pulmonary valve replace-
ment and patching were performed using a bioprosthetic valve
(Epic mitral 29 mm, St. Jude Medical, Inc., St Paul, MN) and
bovine pericardium (Fig. 2b and c). The aortic valve was observed
through an aortic incision. It was tricuspid, and the right coro-
nary cusp was prolapsed. There was no vegetation suspicious
for infective endocarditis. A mechanical valve (Regent 27 mm, St.
Jude Medical, Inc., St Paul, MN) was used for aortic valve replace-
ment. The minimum rectal temperature was 31.4◦C, extracorpo-
real circulation time was 355 min, and aortic cross-clamp time
was 184 min.

The patient was extubated on the third postoperative day.
He was weaned off catecholamines on postoperative Day 9 and
transferred from the intensive care unit on postoperative Day
10. Postoperative transthoracic echocardiography revealed no
prosthetic valve dysfunction at either the aortic or pulmonary
positions. Although his general condition was good, he had
prolonged wound healing in the right inguinal region and
resisted conservative treatment. Patchplasty of the right
common femoral artery was performed on postoperative Day 49.
He was discharged on postoperative Day 62. A plain radiograph
from the first post-discharge outpatient visit is shown in Fig. 3.
Two years postoperatively, the patient was doing well without
heart failure.

DISCUSSION
We performed urgent two-valve replacement and patching of
the right ventricular outflow tract in a patient with PSR and
severe AR in the distant phase after TOF surgery. When simul-
taneous aortic and pulmonary valve replacement are required,
there are no clear guidelines for choosing a prosthetic valve.
Regarding aortic valve replacement, mechanical valves are rec-
ommended for patients younger than 50 years, considering the
risk of valve dysfunction [2]. However, whether mechanical or
biological valves should be used for the pulmonary position
remains controversial.

In the pulmonary position, more aggressive anticoagulation
is necessary because thrombosis is more prevalent in the right-
sided position when mechanical valves are used [3]. However,
biological valves have limited durability. Neukamm et al. reported
a combined 5-year postoperative survival and valve event avoid-
ance rate of 91% for pulmonary valve position bioprosthesis in
56 young patients, with good mid-term results [4]. Tokunaga et al.
compared mechanical and bioprosthetic pulmonary valves in a
small number of cases and reported no significant difference
in the avoidance rate of valve-related events and more cases

Figure 2: Intraoperative photograph; (A) The remnants of the pulmonary valve; (B, C). pulmonary valve replacement and patching.
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Figure 3: Plain chest radiograph of the first outpatient visit after discharge from

the hospital.

of thrombosis with mechanical valves [5]. In the present case, a
mechanical valve was used for the aortic position and a biologi-
cal valve for the pulmonary position to maintain an international
normalized ratio of prothrombin time (PT-INR) between 2 and 2.5
for avoiding bleeding complications in the late follow-up period,
because PT-INR should be between 3 and 3.5 when mechanical
valves are used in the pulmonary position. At the time of surgery,
we considered the possibility of future transcatheter pulmonary
valve replacement, which is not yet approved in Japan. Webb et al.
reported valve-in-valve transcatheter pulmonary valve replace-
ment in six patients; this technique was considered suitable
because of the low-pressure system and history of repeated
surgery [6].

In conclusion, choosing prosthetic valves in the pulmonary
and aortic positions in young patients is difficult and controver-
sial; the decision should be made based on individual patients.
However, considering the future development of transcatheter
therapy, using a bioprosthetic valve in the pulmonary valve
position could be considered to maintain low-level PT-INR and
avoid reopening surgery.
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