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Abstract:

Introduction:The objectives of the present study are to
describe the institutional experience, technical aspects
and outcome of right ventricular outflow tract (RVOT)
stenting in Tetralogy of Fallot type lesions as the initial
palliation in a Bangladeshi centre.

Methods: This is a retrospective, single-center study of
nonrandomized, consecutive 32 patients over a 12-year
period. Selected patients underwent cardiac
catheterization for implanting a stent into an obstructed
RVOT to improve pulmonary blood flow.Statistical data
analysis was performed using SPSS 20.

Results: Thirty cases had stenting in RVOT and two cases
were postponed. Median age was 8.1 (3-40) months, median
weight was 4.8 (3.3-11.4)kg, median procedure time was
65 (26-210) minutes and fluoroscopy time was 16 (10-75)
minutes.Stents were implanted through 5F Judkins

coronary guide catheter and 5F or 6F delivery sheath of
ADOII device. Median stent diameter was 6 (4-7) mm. Stent
length varies from 12-22 mm with median 14 mm. Oxygen
saturation of the patients increased from median 60 (30 -
75)% to 91 (85-98)%. In one patient stent was embolized to
aorta and was fixed to descending aorta. Two cases were
postponed for short infundibular length. One patient died
from non cardiac cause two months after palliation. No
procedure related mortality recorded.

Conclusion: Right ventricular outflow tract stenting is a
good option of palliation for small babies with reduced
pulmonary blood flow. In our setting we did most of the
palliation to offer better quality of life who could not
afford surgery or who was detected late.

Keywords: Right ventricular out flow tract; stenting; Tetralogy of
Fallot.

Introduction:

Primary repair of Tetralogy of Fallot (TOF) or ToF like lesion
with confluent pulmonary arteries is the standard treatment
protocol in many institutions. Right ventricular out flow
stenting are used to palliate a wide variety of congenital
heart lesions with Tetralogy of Fallot physiology!.This kind
of palliation in patient with small pulmonary arteries with
or without association of comorbidities, low body weight

1. Professor & Head of the Dept. of Paediatric Cardiology, CMH
Dhaka, Bangladesh.

2. Associate Professor, Dept. of Paediatric Cardiology, CMH
Dhaka, Bangladesh.

Address of Correspondence: Professor Nurun Nahar Fatema Begum,

Brigadier General, Department of Paediatric Cardiology, CMH Dhaka.

Mobile: +88 01819239021, E mail: colfatema@hotmail.com

(Bangladesh Heart Journal 2020; 35(1): 1-5)

relieves cyanosis and defers surgery for sometime. This
in turn allows somatic growth and growth of pulmonary
arteries with good opportunities for future surgery and its
outcome?. RVOT stenting is an effective bridging procedure
from palliation to definitive surgery thus avoids mortalities
from early surgeries like total repair or Blalock Taussig
shunt (BT shunt) 3.

Methodology:

Retrospective review of the patients clinical records, Echo
report, Angiography report, OPD follow up notes were
performed from Jan 2007 to September 2019. All patients
with TOF physiology who had RVOT stenting attempt were
enrolled in the study group from catheterization laboratory
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data base. Total thirty two cases were isolated from
records. Two of them were postponed after trial in
catheterization laboratory.

All RVOT stenting procedures were performed
under general anesthesia and mechanical ventilation.
All patients received 50 IU Heparin/

kg and standard antibiotic prophylaxis. After getting the
venous access, theprocedure of stenting in RVOT
includes(1) Right ventriculography in antero posterior (AP)
and lateral view and measurement of length of RVOT
and diameter in systole and diastole to decide stent
length and diameter(2) To look for any supravalvular
stenosis. If present, then stenting across pulmonary
annulus and beyond stenotic arAeawas considered. (3)
Aortogram to look for close proximity of RVOT to coronary
arteries (4) Placement of exchange wire to branch
pulmonary artery. (5) Placement of long sheath or guide
catheter over the wire (6) Placement of stent with side
arms injection for checking position of stent. The pre-
mounted stent over a balloon was inflated manually with
indeflator up to the prescribed nominal pressure i.e. 8
atm for GENESIS™ Express® LD and NEFRO peripheral
stent; 9 atm for Gazelle® and Liberte’® coronary stent.
In one case three coronary stents were used. In another
case two Express® LD vascular stents were used to
cover the whole infundibulum. In one case first stent was
embolized to right pulmonary artery and inflated there
with balloon. Another RVOT stent was deployed again.
Patients were routinely extubated on the table and
transferred back to the ward. Patients who experienced
an increase of oxygen saturations in excess of 20% were
commenced on twice daily diuretics. Aspirin (3—-5 mg/kg)
was commenced once the patient started feeding. This
was maintained until complete repair with explantation
of the stent.

Informed consent was obtained from the parents of each
patents. Permission of the institutional ethical committee
was obtained. After collection, data were compiled and
analyzed in MS excel spread sheet. As this study was
carried out on single variants, comparative analysis were
not performed.

Results:

Thirty two patients underwent RVOT stenting. Two cases
were postponed; one due to very short infundibulum and
another due to embolization of stent to Aorta for short
infundibulum. Age of most of the patients was from 3
months to 12 months (65.65%). Some children of >36

Stenting of Right Ventricular Out Flow Tract: Analysis of 32 Cases

Bangladesh heart j Vol. 35, No. 1
January 2020

month to 40 month (6.25%) were in the series. They
were untreated cases due to monetary constraint or late
reporting.Median age was 8.1months (Table I).

Table-l
Age distribution of patients (N= 32)

Age Number Percentage
03 Mo to 12 Month 21 65.63%
>12 Mo to 36 Month 9 28.12%
>36 Mo to 40 Month 2 6.25%

Median age 8.1 months

Among 32 cases, 62.5% were female (fig-1) Tetralogy of
Fallot was the main lesion in study cases (56.25%),
DORYV, VSD, PS was present in 40.62% cases and
complete AV canal defect, DORV, PS in 3.12% cases
(Table-Il). Weight of the patient ranged for 3-11 kg with
median of 4.8 kg (Table-1ll). Most common type of stent
used were GENESIS™ peripheral stent (32.4%) followed
by Boston scientific Express® LD stent (24.3%) and
NEFRO® peripheral stent (21.6%) (Fig-Il).

Sex Distribution of Patient

|

-

Female

Fig.-1: Sex distribution of patients(N= 32)

Out of 32 cases, 12 (37.50%) were male and 20 (62.5%)
were female

Table-ll
Disease type with TOF or ToF physiology cases (N= 32)
Disease type Number Percentage
ToF 18 56.25%
DORYV, VSD, PS 13 40.62%
AV Canal, DORYV, PS 01 3.12%

Note: TOF- Tetralogy of Fallot, DORV- Double outlet right ventricle, VSD-
Ventricular septal defects, PS-Pulmonary stenosis, AV canal-
Atrioventricular canal
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Table-lll
Weight distribution of patient at the time of stent
implantation (N= 32)

Weight in Kg Number Percentage
3-5 Kg 17 53.12%
>5-11.4 Kg 15 46.85%

Median weight was 4.8 Kg

Type of stent used in patient

Nefro Peripheral
stent Genisis
Peripheral
stent
1

:

Coronary stent

(Gazelle) Boston Scientific
4

Express TM LD
Vascular stent
9

Multiple stents were used in 3 cases

Fig.-2: Type of stent used in patient (N= 32)

Stent diameter varied for 4-7 mm and median was 6
mm. stent length varied for 12-22 mm and median was
14mm. Stent diameter was decided from in fundibular
Diameter at diastole (Table-1V). Procedure time varied
from 26-210 munities. With experience of the cath lab
team, procedure time was reduced. Fluoroscopy median
time was 15 munities. Oxygen saturation varied for 30%-
70% with median 66%. Oxygen saturation after stenting
varied from 85-98% with median 91% (Table- V).

Table-IV
Range and median of stent size, oxygen saturation
and procedure time of Patients (N= 32)

Variables Range Median
Stent diameter 4-7mm 6 mm

Stent Length 12-22 mm 14 mm
Procedure time 26-210 min 63 min
Fluoroscopy time 10-75 min 15 min

30%-70% 66%
85%-98% 91%

Oxygen saturation (Before stenting)

Oxygen saturation (After stenting)
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Table V showed outcome of the patient. Stepping up of
oxygen level above 85% was considered as good
outcome and achieved in 93.75% cases. One case was
postponed for very short infundibular length. Another
postponed after embolization to Descending Aorta due
to short infundibulum and embolized stent was
positioned to abdominal aorta later. In another case first
stent was embolized to RPA which was stationed there
(Fig-lll). There was no procedure related mortality.

Table-V
Outcome of patients(N= 32)

Variables Number Percentage
Good (SPO2 > 85%) 30 93.75%
Postponed for short RVOT 01 3.12%
Embolized to Aorta 01 3.12%
Embolized to RPA 01 3.12%
Procedure Related Death 00 00%
Discussion:

Some infants with Tetralogy of Fallot like physiology are
premature, low body weight, and have poor pulmonary
artery anatomy, having non cardiacabnormalities etc and
outcome of surgery is guarded. In our institution lack of
money for costly cardiac surgery and lack of surgical
facilities on young infant are additional factors. So right
ventricular outflow tract stenting sparing pulmonary valve
is a good option of bridging to aorto pulmoary shunt, or
complete repair®7. This procedure not only allowed
somatic and pulmonary growth but also help to get rid
from comorbidities®®- In our institution, RVOT stenting is
offered to get benefit for interim period with good quality
of life and positive growth curve until they can manage
cost of definitive surgery. It may be mentioned here that
there is no health insurance policy for this kind of patient
in our country. Cardiac surgery counterpart in our
institution is still in their learning curve and they prefer to
do surgery on a patient of TOF when they achieve 10
kilogram body weight. In most of the institute, elective
TOF repair is performed at 6 month of age if pulmonary
artery size is adequate by McGoon ratio or Nakata Index
or by Z scoring. Important risk factor for early total repair
is low body weight (<2.5 kg) prematurity (<37 weeks),
pulmonary artery hypoplasia (Z score <-2) and important
non cardiac comorbidities.5Although RVOT stenting is
an accepted palliation for patients with TOF, consideration
should be given to the anatomy for a safe placement of
the stent especially when there is a deficient infundibular
septum as in a doubly committed sub arterial
VSD."RVOT stenting is contraindicated in situation
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where RVOT patency could not be established e.g. RVOT
muscular atresia or nonconfluent central pulmonary
arteries. Aortopulmonary shunt or ductal stent are ideal
for such cases.!. There is no hard and fast rule for early
repair versus bridge to complete repair by
aortopulmonary shunt, arterial duct stenting or RVOT
stenting or RVOT accentuation.’Centers with good
experience and outcome of early repair have identified
low body weight, severe cyanosis, pulmonary
atresiarather than stenosis, hypoplastic pulmonary
arteries and non cardiac comorbidities as risk factor for
mortality in these children.3-14BT shunt though very
effective but it continues to carry a very high mortality and
morbility.'There is also chance of pulmonary artery
distortion, stenosis and need for a separate surgical
incision."®RVOT stenting in Fallot-type lesions can be
accomplished safely, with lower PICU admission rate, a
shorter hospital length of stay and shorter duration of
palliation until complete repair compared with mBTS
palliation.1”

Transcatheter intervention of congenital heart disease
is getting access beyond the limit as outcome in most of
the cases are good and mortality is negligible. Modern
coronary intervention kits are suitable for use in newborn
babies also. As a result, stenting of arterial duct and
stenosed BT shunt has become a routine practice in
many institutions.'8-19 Stenting of right ventricular outflow
tract was first attempted by Hausdorff and Gibbs and
result were not good.20

Our first case of RVOT stenting was performed in a
spelling child of 3 kg when all the available cardiac
surgeons refused the case as she was very sick and
was ICU bound since birth.2"

In our series we preferred for surgical options in cases
where body weight was reasonable and pulmonary
anatomy were acceptable. But then we decided for RVOT
stenting when patient failed to manage fund or surgeons
refused the case. In 53.12% cases body weight of the
patients were less than 5 kg. After achieving significant
skill, technique has now become popular in our centre
and has become standard approach for patient with
Fallot type physiology who is too young or too high risk
for complete repair. Surgeons are also becoming
comfortable to deal with stented RVOT during complete
repair.22Stenting across pulmonary valve annulus can
be avoided in most of the patient which in turn leaves the
opportunity to avoid transannulur patching at the time of
repair. In babies less than 3.5 kg we used coronary stent
(Liberte’® Boston scientific) and PALMAZ GENESIS™
stent.In older groups, NEFRO® peripheral stent, Boston
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scientific Express® LD vascular stents were used.

In syndromic case, redilatationof stent may be required
and stent should be selected accordingly. RVOT stenting
in severe form of TOF physiology cases with late
presentation may reduce perioperative death from
reperfusion injury by gradual increment of pulmonary
blood flow.All transcatheter procedures of RVOT stenting
were done utilizing off-label stents and accessories.
Surgeons,interventionalists, and engineers will need
tocollaborate to establish new purpose-built stent or
devicesthat are more effective.23

Conclusion:

Right ventricular outflow tract stenting has revolutionized
the management approach of Fallot physiology cases
especially in country like ours where presentation of
patient is late and most of the patientsare not solvent to
afford surgery. At the same time surgery for infants and
high risk cases are not possible in most of the centers.
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