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Introduction: 

A combination of PDA and VSD can lead to severe

symptoms, which can be manifested by shock, and

subsequently heart failure. Patent ductus

arteriosus is associated with VSD in 1–7% of cases.

Multiple cardiac defects are not rare in children

with congenital heart disease (CHD). Historically,

these were usually addressed with surgery.

Although conventional open-heart repair with

cardiopulmonary bypass (CPB) has been

considered the standard treatment, recurrent

respiratory tract infection and congestive heart

failure are still risk factors for an operative

procedure, and the long midline incisions might

lead to increased postoperative physical and

psychological complications.1,2 However, CPB

scope is limited in infants because of their very

young age and low weight. With the advent of

newer technologies and expertise, transcatheter

treatment has evolved as an alternative option for

infants with multiple shunt anomalies.

Case Report: 

A 46 days old female baby weighing 2.8 kg, presented

with severe respiratory distress, and difficulty in

feeding since birth, and was referred to our center

for evaluation.  Clinical examination showed the

child was ill-looking, pale, cyanotic, dehydrated,

dyspneic, and tachypneic, with visible bilateral chest

indrawing, and clearly audible long systolic murmur.

Chest x-ray showed cardiomegaly, with the

plethoric lung fields and electrocardiography

(ECG) showed right axis deviation with Right

ventricular hypertrophy.

Echocardiography showed, a large sized PDA

with bidirectional shunt, Moderate sized VSD

with bidirectional shunt, and severe pulmonary

hypertension (PAH). So patient was planned for

urgent PDA closure first. Case was refused by

Cardiac surgeon for low body weight, so the

patient was accepted as a high-risk case for PDA

device closure.

Case Report

Double Intervention in A Patient with Large

Patent Ductus Arteriosus and Moderate Upper

Muscular Ventricular Septal Defect with

Bidirectional Shunt with Severe Pulmonary

Hypertension
Nurun Nahar Fatema1, Priyanka Das2

1Lab Aid Cardiac Hospital, Dhaka, 2Department of Pediatric Cardiology,

Bangladesh Specialized Hospital

Abstract:

Patent ductus arteriosus (PDA) and Ventricular septal defect (VSD) are commonly encountered problems

and constitute about 40% of all congenital heart lesions. The association of these two conditions in a

single patient is not very uncommon. Both these conditions can be treated by placing intracardiac devices.

Double interventional closure of PDA and VSD was performed in a gravely ill infant at her 3 months and

5 months of age respectively, who was suffering from recurrent pneumonia and heart failure since birth.

These were lifesaving procedure for that patient which led to writing this report.

(Cardiovasc j 2024; 16(2): 105-109)

Key Words :

Patent Ductus

Arteriosus,

Ventricular

Septal Defect,

Pulmonary

Hypertension.

Address Correspondence: Prof. Dr. Nurun Nahar Fatema, Congenital and structural Interventionist, Lab Aid Cardiac Hospital,

Dhaka, Bangladesh. Email: colfatema@hotmail.com

©2024 authors; licensed and published by International Society of Cardiovascular Ultrasound, Bangladesh Chapter and Bangladesh

Society of Geriatric Cardiology. This is an Open Access article distributed under the terms of the CC BY NC 4.0 (https://

creativecommons.org/licenses/by-nc/4.0)

https://doi.org/10.3329/cardio.v16i2.75080



V
o

l.-1
6

,    N
o

.-2
,     J

a
n

u
a
ry

   2
0
2
4

      C
a

rd
io

v
a

s
 J

o
u

rn
a

l
1

0
6

After admission, the patient was stabilized with

high-flow oxygen, her hydration was maintained

by Intravenous fluid and relevant investigations

were sent.  Injectable antibiotics were added to

treat infection. After initial resuscitation for 2

weeks, the patient was taken into the Cath lab on

9th December 2022 for PDA device closure.

Procedure:

Hardwires: Standard pediatric drape, Jensini

catheter, Pigtail catheter, Bherman balloon

catheter, Tyshak-mini balloon, Piccolo occluder,

MFO-Konar device, 4F long delivery system,

exchange wire, PTCA all-star wire, etc.

Aortogram: The Aortogram showed a large PDA

which filling the branch PA’s. LV angiogram

showed smooth walled poorly contractile

posteriorly located LV ejecting to AO. There was

a Moderate upper muscular VSD with reverse

shunt from right ventricle to left ventricle.

While the exchange wire crossed through the PDA,

the patient developed Brady event and

desaturated. We changed our strategy and PDA

device closure was performed from a retrograde

approach with MFO-Konar 08 x 06 mm device. 

Follow-up: Following PDA device closure the

baby was kept in NICU for further management,

few hours after PDA device closure, the patient’s

distress went down and gradually improved in 2

days, she was discharged on the 3rd post-

procedure day with anti-failure and pulmonary

vasodilators.

Six days later she was admitted again to the

hospital with severe respiratory distress. On

examination, the child was ill-looking, pale,

cyanotic, dehydrated, dyspneic, and tachypneic,

with visible bilateral chest indrawing.

Chest x-ray showed –Sign of aspiration pneumonia

Echocardiography showed, a PDA device in Situ

and Moderate sized Ventricular Septal Defect

(VSD) with reverse shunt, and severe pulmonary

hypertension (PAH).

The patient was resuscitated and stabilized in

PICU and treated with broad-spectrum

antibiotics, fluid electrolyte glucose balance was

maintained, and nutrition was maintained

through NGT with high-calorie milk. Within a few

days, the patient’s condition improved and

discharged successfully.

She again got admitted after 2 weeks with

aspiration pneumonia and respiratory arrest.

Again she was resuscitated; she was admitted and

was kept on observation for weight gain, through

NG tube feeding. We planned for VSD device

closure at her 5 months of age. She was taken into

the Cath lab on 16.02.23 for VSD device closure.

Hardware: Standard pediatric drape, pigtail

catheter, Gensini catheter, Multifunctional

occlude (MFO-Konar), JR guide catheter, Terumo

exchange wire.

LV angiogram: Showed moderate upper muscular

VSD.

Procedure: An 8×6 MFO-Konar device was

implanted through a retrograde approach.

The patient was discharged after 2 days of the

procedure and advised to come for a follow-up after

1 month with CXR, ECG, and Echo.

So far, a 6-month follow-up of the patient is

completed and she is doing fine, her pulmonary

artery pressure is still at a mildly raised level of

35mmHg. She is gaining weight and episodes of

respiratory infection are minimum in last few

weeks.

Figure 1: Baby M before intervention.
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Figure 2: Baby M at 6 month follow up. Figure 3: CXR after aspiration pneumonia.

Figure 4: Echocardiography showing PDA and VSD.

Figure 5: Aortogram showing large Tubular PDA. Figure 6: LV angiogram showing Moderate upper

muscular VSD.
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Discussion:

By now transcatheter closure for PDA has been

established as the first choice therapy in many

centers.3 Despite the advancement of the

procedure, there are limitations in the closure of

small children. The procedure was initially

recommended only for children weighing over

seven to eight kilograms because the size of the

femoral vessels was relatively smaller than the

delivery system.4,5 Few studies investigated

transcatheter closure in preterm, neonates and in

children less than 10 kg.6 Transcatheter closure

of PDA is a minimally invasive therapy associated

with a low rate of adverse effects in the neonate

and early infancy.7 In premature infants it was

never tried earlier for fragility and concern

regarding arterial/venous access. Suitable devices

appropriate for neonatal PDA anatomy were also

not available.8 But recently it has been established

that it may be performed in newborns too.9 A study

showed the incidence of PDA in preterm is 16

times more than in full-term infants.10 Delayed

closure of hemodynamically significant PDA in

neonates leads to many complications.11

Transcatheter closure is a better option for such

cases and surgical risk can be avoided.

Ventricular septal defect is the most common

congenital heart disease accounting for up to 30%

of all CHD.12,13 Moderate to large VSD presents

with features of increased pulmonary blood flow,

failure to thrive, and left heart dilatation during

infancy. The large VSD with Pulmonary

hypertension is a common indication for surgical

intervention. The recent success of the

transcatheter intervention for VSD with different

types of devices has expanded the scope for the

device closure. The device closure of per

membranous VSD in young children is challenging

and is prone to complications. Recently the Konar-

MF occluder (Lifetech Inc., Shenzhen, PRC) was

introduced as a newer, softer, double disc soft

device. It can be deployed from both sides.14,15

Large VSD in the early infancy is treated by

surgical closure. The last two decades saw the

growing popularity of device closure of the VSD

in the relatively bigger kids. The traditional

indication for the device closure of VSD is for larger

patients with a weight of around 10 kg. However,

some studies show that VSD can be closed in

infancy when it is very large causing failure to

thrive, heart failure, and other complications.14,15

The presence of hemodynamically significant PDA

and VSD imposes a double threat of heart failure,

and pulmonary hypertension to the patient.

Recent studies showed excellent outcome in young

infants after device closure.16,17

In this case patient had recurrent pneumonia,

failure to thrive, heart failure and severe

pulmonary hypertension due to Large PDA and

Moderate VSD. Ultimately both PDA and VSD

were closed and the patient was cured completely.

Conclusion:

Combination of VSD and PDA is a common finding

in early cases. If these defects are

hemodynamically significant, they need to be

closed. Surgical closure is of very high risk in

young infants due to recurrent pneumonia, lower

body weight, severe pulmonary hypertension, and

heart failure. So, percutaneous closure is a better

option which has been proved in this critical

case.Conflict of interest: None.
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