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ABSTRACT 

Critical congenital pulmonary stenosis with intact interventricular septum is a cyanotic and potentially lethal neonatal cardiac 
anomaly. Percutaneous transcatheter balloon pulmonary valvuloplasty for critical pulmonary stenosis often presents technical 
difficulties due to supra-systemic pressure in right ventricle. Using transjugular approach instead of the femoral vein helps in 
dealing with this issue. We describe the successful use of right internal jugular vein approach in a case of critical pulmonary 
stenosis.  
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INTRODUCTION 

Pulmonary stenosis (PS) accounts for approxi-
mately 7% of patients having congenital heart defect.1 
It may occur as an isolated lesion or in association with 
other cardiac defects like ventricular septal defect, 
tetralogy of Fallot, tricuspid atresia, double outlet right 
ventricle (RV), and transposition of great arteries.2 

Critical PS presents with cyanosis in the newborn if the 
ventricular septum is intact. Right to left shunting at 
foramen ovale causes cyanosis because of compromi-
sed compliance of the RV because of ventricular hyper-
trophy. In majority of these cases percutaneous balloon 
pulmonary valvuloplasty is considered the procedure 
of choice.3 Studies have described percutaneous bal-
loon valvuloplasty to have immediate success with re-
intervention requirement in fewer cases along with 
reasonable growth of the RV and that of the pulmo-
nary valve in infants with critical pulmonary valve 
stenosis.4,5 However, the procedure often presents 
technical difficulties because of increased pressure in 
the RV making it difficult to reach the stenotic pulmo-
nary valve.  To overcome this issue certain methods 
have been devised and used around the world like 
using a catheter with bent hard end of a guide wire 
and using trans-jugular approach instead of the routi-
nely used femoral vein.6 However there is reluctance 
among the operators due to the possibility of compli-
cations and little availability of supportive data.7 We 
present a case report in which we used the trans-
jugular approach using the right IJV with relative ease 
convenience of the procedure.  

CASE REPORT 

Current case report is of a 6 months old baby  
boy, weighing 7 kg who presented to us in severe 
respiratory distress and cyanosis. The baby had been 
diagnosed with critical PS at 4 months of age but they 
could not seek timely treatment despite the diagnosis. 
On examination the infant was cyanosed with facial 
plethora and was severely dyspnoeic with a respi-
ratory rate of 60 per minute. There was a faint ejection 
systolic murmur on auscultation. Oxygen saturation 
(SpO2) fluctuated between 35% and 40% on arrival. 
Echocardiography revealed dilated RV, severe tricu-
spid regurgitation (TR) with pressure gradient of 100 
mmHg and minimal flow across a hypoplastic and 
doming pulmonary valve. The pulmonary valve annu-
lus measured 5mm but there was just a streak of flow 
on color Doppler, a small patent ductus arteriosus 
(PDA) shunting left to right and persisting foramen 
ovale (PFO) shunting right to left. The high grade of 
TR and direction of shunt at PFO fulfilled the diag-
nosis of critical PS. Baby was admitted and stabilized 
by instituting oxygen therapy with bubble continuous 
positive airway pressure (CPAP) and prepared for 
emergency transcatheter balloon pulmonary valvo-
tomy. After general anaesthesia, right femoral vein 
was accessed with 5F short sheath. After multiple 
attempts (due to high right ventricular pressure) RV 
was entered with 4F JR and RV angiogram done in 
LAO 15 CR 30 which revealed severe pulmonary valve 
stenosis and hypoplastic pulmonary arteries (Figure-
1A). However, positioning the catheter for crossing 
pulmonary valve was the real challenge, as it would 
keep jumping out of RV cavity. Stiffer 5F JR was then 
used but did not improve the outcome. Access site was 
then changed to right internal jugular vein (IJV) and 5F 
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JR used to successfully and easily enter the RV     
cavity. Right IJV approach provided better stability in 
crossing the pulmonary valve as it would hook into the 
infundibulum and would not jump out easily. Gradua-
ted technique was used for ballooning with 7x30mm 
and 9x20mm VACS II balloons over 0.014” guide wire 
successfully relieving the obstruction (Figure-1B, C). 
Post procedure saturations improved from 40% to 90% 
and baby was discharged the next day. 
 

 
Figure-1 (A-C): A): Angiogram in LAO 15 Cr 30, showing 
severe Pulmonary valvular stenosis and Hypoplastic Pulmo-
nary arteries. B) i. Vacs ii Balloon (7x30 mm) over 0.014” guide 
wire showing waist at the level of pulmonary valve. C): 
Ballooning repeated with a larger balloon (9x20 mm) with dis-
appearance of waist 
 

DISCUSSION 

Critical PS in newborns presents with marked 
cyanosis and early intervention is required to ensure 
pulmonary blood flow.8 Prostaglandin E1 infusion is 
administered for initial stabilization once the diagnosis 
is established on 2D echocardiography.7 Percutaneous 
transcatheter balloon pulmonary valvuloplasty is con-
sidered to be the treatment of choice these days which 
can be done in the first week of life.9 

Balloon pulmonary valvuloplasty in critical PS is 
technically challenging because of supra systemic RV 
pressures.10,11 The presence of severe tricuspid regurgi-
tation and dilated right heart make catheter handling 
difficult. The main challenge during the procedure is 
accessing the RV cavity as the tricuspid valve is very 
difficult to cross due to high RV pressures. To achieve 
this various methods have been devised and used 
around the world like using a catheter with bent hard 
end of a guide wire or adopting a trans-jugular app-
roach instead of the femoral vein. Hoetama et al. des-
cribed transjugular approach used in 8 neonates for 
balloon pulmonary valvuloplasty and found it safe to 
use in cases of critical PS.6 Right ventricular/systemic 
pressure ratio is generally around 150%. Once the 
tricuspid valve is crossed, the next challenge is to cross 

the stenotic pulmonary, which needs stable positioning 
of the catheter in the right ventricular outflow tract 
(RVOT). In our setup we use 4F/5F JR catheters, but 
even the slightest movement combined with high RV 
pressures expels the catheter out when right femoral 
venous access is used. To cater for that, the right 
internal jugular approach is used, which allows the JR 
to hook into the RVOT, and thus having to cross the 
tricuspid repeatedly is taken out of the equation, 
substantially decreasing procedural and fluoroscopy 
times. Transjugular approach reduced the procedure 
and fluoroscopy times because the route from superior 
vena cava to RV is relatively straighter as compared to 
the route from the inferior vena cava (IVC) to RV. Also 
only one curve is needed to cross pulmonary valve (RV 
to PA) in transjugular approach, whereas in transfe-
moral approach, making two curves are essential i.e. 
from IVC to RV and from RV to PA. This was confir-
med by Hoetama et al who reported a significant dec-
rease in procedural time and fluoroscopy time in the 
transjugular approach as compared to transfemoral 
approach (65±8 vs. 108±17.8 min, p<0.05 & 29±13 vs. 
67±35 min, p<0.05).6  

CONCLUSION 

Transjugular approach provides a useful and more 
efficient alternative to transfemoral approach for balloon 
pulmonary valvuloplasty in critical PS. 
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