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Pulmonary artery banding in the current era: Is it still useful?
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The objective 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) in
the current era.

We analyzed data from 305 patients who underwent PA banding between April 2005
and April 2010 at our centre. All patients were approached through a left thoracotomy.
Twenty percent of patients underwent PA banding based on Trusler’s rule (Group 1),
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 at mean interval
23 + 10 months.

The rate of anatomically and functionally effectiveness of PA banding in all groups was
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 six cases (2%), and pulmonary valve injury in one case
(0.3%). The mortality rate in PA banding was 2% and in definitive repair was 3%.

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. PA banding can be done

safely with low morbidity and mortality.
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INTRODUCTION

Muller and Dammann!" 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.!>3
Currently, early primary repair is the treatment of first
choice for congenital cardiac defects.*>!

The objective of this study was to assess the result of PA
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banding in patients with congenital heart defects and
to analyze if PA banding still plays an important role in
the treatment of congenital heart disease.

MATERIALS AND METHODS

In this retrospective study, all patients who underwent
PA banding between April 2005 and April 2010 in Rajaee
Heart Center were evaluated.

Dataincluding age, diagnosis, weight, sex, primary type of
procedure for PA banding, early and late complications,
rate of anatomically and functionally effectiveness of
PA banding, peak systolic and mean systolic gradient
after PA banding during operation and echo in intensive
care unit (ICU) in the post operative period. Echo was
done 4-6 h post op (intubated patient) and first day
post op eration in ICU (extubated patient) and 4-6
days after op eration or before discharge and after
one month in clinic and every 3 monthly in follow-up
period until second surgery.
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Early and late mortality rate, cause of death, complications
after PA banding in final corrections and follow-up period
were extracted and analyzed.

Anatomically effectiveness was defined as a 50%
reduction in the diameter of pulmonary artery (PA)
and functionally effectiveness was defined as PA systolic
pressure less than 50% of systemic systolic pressure.

Surgical procedure

All patients were approached through a left lateral
thoracotomy and a 4 mm wide polyester tape was used
for all patients.

Some surgeons used Trusler’s rule for achieving optimal
PA banding (Trusler’s rule group or group 1).[% According
to Trusler’s rule, band was marked to a length of 20 mm,
plus the number of millimeters corresponding to the
child’s weight in Kilograms, to indicate the ultimate
tightness of the band. If the banding was done for a
complex cardiac 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.b!

The rest of patients underwent PA banding based on
surgeon experience.

They did not use 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 diameter is obtained, the band was
fixed to pulmonary artery trunk adventitia to prevent
migration of the band.

Data were analyzed with t-test and Chi-square test and
the P value less than 0.05 was considered statistically
significant.

RESULTS

In this retrospective study, the data of 305 patients who
underwent PA banding in Rajaee Heart Center from April
2005 to April 2010 were collected.

The mean age was 7.12 + 5.2 month and the mean weight
was 5.59 + 1.6 kg. One hundred sixty three patients were
male (53%) and 142 patients were female (47%). The
preoperative demographic data of patients are depicted
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in Table 1, and Table 1 also shows the primary diagnosis
of patients.

One hundred seventy five patients had large ventricular
septal defect (VSD) or multiple VSD (57.4%) and 63
patients had complete atrioventricular septal defect
(CAVcD) (20.6%).

Other cardiac anomalies were the transposition of great
arteries (TGA) with VSD (10.2%), double outlet right
ventricle (DORV) (4.3%), VSD with coarctation of aorta
or interrupted aortic arch (3.9%), single ventricular
(SV) (2.6%).

Sixty-two patients (20%) underwent PA banding with
Trusler’s rule (Group 1) and 169 patients (55%)
underwent PA banding based on measurement of the PA
pressure distal the band during the operation (Group 2)
and the rest of patients (72 cases, 25%) underwent PA
banding based on surgeon experience (Group 3).

In the postop 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 type of
PAbanding (Group 1, 2, and 3) (P=0.77%) and functionally
effectiveness rate between all groups (P=0.728).

There were 51 cases of postoperative atelectasia (16%)
and six 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 postoperation data and
character of patients are shown in Table 2.

The follow-up period was 39 + 20 months. The in-hospital
mortality was 2% (six cases) and three case of them died
due to sepsis and another died due to heart failure. No
patient died during follow up period.

Two hundred and three patients (75.4%) had definitive
repair of a mean interval 23 + 10 months. The mean age
at definitive repair was 30.48 + 11 months and the mean
weight was 11 + 2.6 kg.

Two percent of patients had PA bifurcation stenosis
(six cases) and one patient (0.3%) had pulmonary valve
injured. In hospital mortality rate in definitive repair
was 3% (seven 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 were residual pulmonary stenosis (PS) in 2% of
patients after definitive repairing with mean gradient
of 30 mmHg. There were no significant differences in
residual PS after PA de-banding and repairing, with
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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 63 (20.6%)

SV 8 (2.6%)

Large VSD or multiple VSD 175 (57.4%)

VSD with CoA or VSD 12 (3.9%)

with interrupted aortic arch

Others 3 (1%)

DORYV: 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

Table 2: The postoperative data and characters of
patients

PG across PA band Mean = 55.92 Range: 10-140
Functionally efficacy of 92%

PA banding

Anatomically efficacy of 97%

PA banding

ICU stay (days) Mean = 3.6 Range: 2—43
Athelectasia 51 (16%)

Sepsis 6 (2%)

Prolong intubation 11 (3.6%)

(2 days or more)

PA bifurcation stenosis 6 (2%)

Pulmonary valve injury 1 (0.3%)

PA: Pulmonary artery, PG: Peak gradient

pericardial patch and without pericardial patch.

DISCUSSION

We know that primary repair is expected to replace staged
operation.>>! We resorted to PA band in the interest of
safety, and our results are relevant to developing centers
with suboptimal infrastructure for the care of infants.
The interval mortality was not there and the results of
definitive surgery was acceptable. If the definitive surgery
had been undertaken at a younger age, the mortality could
have been higher. With improvement in infrastructure,
we are also moving towards primary correction. However,
the two-stage strategy has proven well for our patients.
Further, in patients unlikely to tolerate cardiopulmonary
bypass, sepsis, very poor weight, or complex heart disease
PA band is less controversial. Such patients contributed
45% of our patients. Twenty percent of our patients
weighed less than 4 kg and 20% of patients had complex
heart disease and sepsis before operation.

In our study the mortality rate of PA banding was 2%
(six cases), but mortality rate in other studies reported
between 10% to 38%.251 The reported mortality rate
decreased from approximately 30% before 1980 to
approximately 10%.7

In the series reported by Takayama et al., mortality
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rate was 13.8%.% In our study, multivariate analysis
demonstrated that no isolated variable including sex,
weight and diagnosis were significant risk factors. But in
some reports, child’s weight was detected as a significant
risk factor for early death.B!

The complications of banding include distal migration
of band and erosion of band into the PA lumen.?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 also did not have bleeding and rupture of PA
in our series.

Despite differences in the way the PA banding was done;
the results were similar in three groups, although PA
pressure might have been higher in group 2 theoretically.
The management of PA band in the definitive repair stage
was mostly only debanding.

The financial, psychological stress of two operations, we
believe was counter balanced by safety gained.

PA banding still plays an important role in the treatment
of functionally single ventricle.3+1011 In these patients,
PA banding is as an initial step followed by bidirectional
cava pulmonary shunts. About de-banding of PA in
definitive repair, we believe that in most of patients the
removal of band without repairing PA could be enough
and the rate of residual PS in our series was low (2%).

CONCLUSIONS

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 infants
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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