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Abstract:
Background: The main goal of this study was to assess the results of the pulmonary
Artery (PA) banding in patients with congenital heart defects (CHD) and pulmonary
Hypertension (PH).
Methods: We analyzed data from 305 patients who had operation between April 2005
and April 2010 in Rajaee Heart Center, Tehran, Iran. All patients were approached
through a Left thoracotomy and 20% of patients underwent PA banding based on Trusler's rule (Group1), 55% of them underwent PA banding based on PA pressure measurement
(Group 2), and the rest of them (25%) based on surgeon experience (group 3). The
follow-up period was 39±20 month and 75 % of patients (230 cases) had definitive
repair of mean interval 23±10 month.
Results: The rate of anatomically and functionally effectiveness of PA banding in all
groups were high (97% and 92% respectively).There were no significant differences
in anatomically and functionally efficacy rate between all groups (p= 0.77, p=0.728
respectively). There was PA bifurcation stenosis in 6 cases (2%), and pulmonary
valve injury in 1 case ( 0.3%). There were 11 patients (3.6%) intubated two days or
more in intensive care unit (ICU). The mortality rate in PA banding was 2% and in
definitive repair was 3%.
Conclusion: With low mortality (2%) and morbidity and high efficacy rate of PA
banding in our series, we believe that PA banding still plays a role in management of
patients with CHD, particularly for infants with medical problems such as sepsis, low
body weight, intracranial hemorrhage and associated non cardiac anomalies. We believe that PA banding can be done safely with low morbidity and mortality.
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Muller & Dammann [1] introduced pulmonary artery banding (PA banding ) in clinical practice in 1951.
They advocated this operation for patients with single ventricle or large ventricular septal defect (VSD).
Since then, this operation has been used as a palliative procedure for small infants with complex congenital heart defects.
Then, they were followed by definitive repair of an older age.
Currently, early primary repair is the treatment of first
choice for congenital cardiac defects [2, 3, 4 & 5].
The main goal of this study was to assess the result of PA
banding in patients with congenital heart defects and to realize if PA banding still play an important role in the treatment of congenital heart disease or not?

anomaly with bidirectional shunting, the length was 24 mm
plus the child's weight.
For achieving optimal PA banding, some surgeons judged by
the pressure difference across the band during the operation.
They did it based on measurements of the pulmonary artery
pressure distal to the band.
In this group (PA pressure measurement or group 2), the PA
pressure was reduced to less than 50% of systolic pressure.[5]
The test of patients underwent PA banding based on surgeon experience.
They didn't use the Trusler's rule, or PA pressure measurement (experience group or group 3).
In all of the patients arterial oxygen saturation was considered and most of them had the arterial oxygen saturation
more than 80% to 85% with FIO2 of 50%. When the ideal
Patients & Methods:
diameter is obtained, the band was fixed to pulmonary arIn this retrospective study, all patients who underwent PA tery trunk adventitia to prevent migration of the band.
banding between April 2005 and April 2010 in Rajaee Heart Data were analyzed with T-test and Chi –square test and
center were evaluated.
the P-value less than 0.05 was considered statistically sigData including ; Age, Diagnosis, Weight ,Sex , Primary type nificant.
of procedure for PA banding , early and late complications,
rate of anatomically and functionally effectiveness of PA Results:
banding ,Peak systolic and mean systolic gradient after PA In this retrospective study, the data of 305 patients who unbanding during operation and in post operation echo in in- derwent PA banding in Shahid Rajaee Heart Center between
tensive care unit (ICU).
April 2005 to April 2010 was collected.
Early and late mortality rate, cause of death ,complications The mean age was 7.12± 5.2 month and the mean weight
after PA banding in final corrections and follow-up period was 5.59±1.6 Kg.
were extracted and analyzed.
163 patients were male (53%) and 142 patients were female
After surgery all patients underwent echocardiographic as- (47%).
sessment.
The preoperative demographic data of patients are depicted
Anatomically effectiveness was defined as a 50% reducing in table 1, and also table 1 shows the primary diagnosis of
in diameter of pulmonary artery (PA) and functionally ef- patients.
fectiveness was defined as PA pressure less than 50% systolic pressure.
175 patients had large ventricular septal defect (VSD) or
multiple VSD (57.4%) and 26 patients had complete atrioSurgical procedure:
ventricular septal defect (CAVCD) (8.5%).
All patients were approached through a left lateral thora- Others cardiac anomalies were transposition of great arcotomy and a 4mm wide polyester tape was used for all teries (TGA) with VSD (10.2%) , Double outlet right
patients.
ventricle (DORV) (4.3%), VSD with coarctation of aorta
Some of surgeons used Trusler's rule for achieving optimal or interrupted aortic arch (3.9%), single ventricular (SV)
PA banding ( Trusler's rule group or group 1 ) [6]. Accord- (1.6%).
ing to Trusler's rule, band was marked to a length of 20mm, 62 patients (20%) underwent PA banding with Trusler's
plus the number of millimeters corresponding to the child's rule (group 1) and 169 patients (55%) underwent PA
weight in Kilograms, to indicate the ultimate tightness of banding based on measurement of the PA pressure distal
the band. If the banding was done for a complex cardiac the band during the operation (group 2) and the rest of
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Table 1: The preoperative demographic and diagnosis data of patients.
Age Month))

Mean =7.12 ±5.2

Range :1 -48

Weight (Kg)

Mean = 5 .59 ± 1 .6

Range :3-15

Sex

Male = 163 (53 % )

Female = 142 (47 %)

Diagnosis: DoRV

13 (4 .3 %)

TGA With VSD

31 (10 .2 %)

CAVSD

26 (8 .5 % )

SV

5 (1 . 6 % )

Large VSD or Multiple VSD

175 (57 . 4 % )

VSD with CoA or VSD
with interrupted aortic arch

12 ( 57 .4 % )

Others

3(1%)

DoRV: Double Outlet right ventricle
TGA: Transposition of great arteries
VSD: Ventricular septal defects
CAVSD: Complete atrioventricular septal defect
SV: Single ventricle
CoA: Coarctation of aorta

patients (72 cases , 25%) underwent PA banding based on
surgeon experience (group 3). (Figure 1)

Figure 1 :Histogram of various techniques of PA banding in patients
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In post op echocardiography 97% of the PA banding were
anatomically and 92% of them were functionally effective.
The mean peak gradient (PG) across PA banding was 56±18
mmHg. There were no significant differences in anatomically effectiveness rate between different types of PA banding (group 1, 2 & 3) (p = 0.77%) and functionally effectiveness rate between all groups (p = 0.728).
There were 51 cases of post operative athelectasia (16%) and
6 cases of the sepsis and 11 cases of the prolong intubation
(intubation period 2 days and/or more) (3.6%). No case of
bleeding and PA injury during operation were found. The post
operation data and character of patients are shown in table 2.
The follow-up period was 39±20 month. The in -hospital
mortality was 2% (6 cases) and 3 cases died due to sepsis
and another died due to heart failure. No cases of mortality
were found in follow-up period.
230 patients (75.4%) had definitive repair of a mean interval 23±10 month. The mean age at definitive repair was
30.48±11 month and the mean weight was 11±2.6 kg.
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Table 2: The postoperative data and characters of patients
PG across PA band

Mean = 55 .92

Functionally efficacy of PA banding

92 %

Anatomically efficacy of PA banding

97 %

ICU stay
(days )

Mean = 3.6

Athelectasia

51 (16 %)

Sepsis

6 (2 %)

Prolong intubation ( 2 days or more )

11 (3.6 %)

PA bifurcation stenosis

6 ( 2% )

Pulmonary valve injury

1 ( 0.3 % )

Range:10 -140

Range :2 - 43

PA: Pulmonary artery
PG: Peak gradient

2% of patients had PA bifurcation stenosis (6 cases) and one
patient (0.3%) had pulmonary valve injured. In hospital
mortality rate in definitive repair was 3% (7 cases).
In definitive repair, only 20% of patients underwent pulmonary artery repairing with pericardial patch after PA de
banding and the rest of patients (80%) underwent just PA
de banding without any repair of pulmonary artery.
There was residual pulmonary stenosis (PS) in 2% of patients after definitive repairing with mean gradient of 30
mmHg. There was no significant difference in residual PS
after PA de banding and repairing, with pericardial patch
and without pericardial patch.
Discussion:
We know that primary repair is expected to replace staged
operation [2, 3, 4 & 5]. The complication of banding includes distal migration of band and erosion of band into
the PA lumen [2, 3]. We had bifurcation stenosis in 2% of
our patients and we didn't have any erosion of band into
the PA lumen and we didn't have bleeding and rupture of

PA in our series.
In our study the mortality rate of PA banding was 2% (6
cases) ,but mortality rate in other studies is reported between 10% to 38%[2, 3, 4 & 5].The reported mortality
rate decreased from approximately 30% before 1980 to
approximately 10% [7,8,9].
In the series reported by Hiroo Takayama et al, mortality
rate was 13.8% [2].
In our study, multivariate analysis demonstrated that no
isolated variable including Sex, Weight and diagnosis
was a significant risk factor. But in some reports, child's
weight was detected as a significant risk factor for early
death [3].
In some reports PA banding has been used in neonate with
isolated congenitally corrected transposition of the great
arteries (ccTGA) [1]. In the series reported by Metton et
al, early prophylactic PA banding was performed safely for
preparing and improving of the left ventricle function.[10]
Then the patients underwent double switch operation.
PA banding has still important role in the treatment of
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functionally single ventricle [3, 4 & 11]. In this patients
PA banding is as an initial step followed by bidirectional
cava pulmonary shunts. About PA banding in definitive
repair, we believe that in most patients the removal of
band without repairing PA could be enough and the rate of
residual PS in our series was low (2%).
Conclusion:
In the current era operative indication have been extended
to complex and high risk patients and many neonates and
infants are now treated by primary repair. But in our study
we had low mortality (2%) and morbidity rate after PA
banding, and rate of efficacy was high (92% to 97%).
We believe that PA banding still plays a role in management of patient with congenital heart disease, particularly
for infants with a single ventricle and infant with medical problems such as intracranial hemorrhage, low body
weight, sepsis and associated noncardiac anomalies.
We believe that PA banding can be done safely with low
complications and mortality.
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