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Abstract

Percutaneous transvenous mitral commissurotomy is the 
important procedure for severe mitral valve stenosis. The 
determining factors for the procedural success are transep-
tal puncture and Left Ventricle (LV) entry. Of which, inability 
to balloon catheter crossing across the mitral valve is the 
primary cause for procedural failure. There are different 
bailout techniques for difficult LV entry. In this case we used 
veno-arterial loop technique for LV entry.

Introduction

Mitral valve stenosis secondary to rheumatic aetiology is the 
most prevalent among the valvular heart diseases predomi-
nantly affecting the young population in developing countries 
[1]. Percutaneous transmitral commisurotomy (PTMC) is the 
standard method of treatment for severe mitral stenosis with 
favourable valve morphology, thus preventing the valve replace-
ment surgery in younger age population. Procedural success of 
the procedure depends on two important steps i.e transeptal 
puncture and left ventricle (LV) entry of the balloon. The rate of 
procedural failure ranges from 1% to 17% [2].

The factors causing difficulty in aligning the balloon across 
the mitral valve for LV entry are low or anterior septal puncture, 
interatrial septum bulge to right, giant left atrium and severity 
of sub mitral apparatus disease. In standard method the balloon 

catheter with stylet support was manoeuvred in anticlockwise 
direction while crossing the mitral valve. In difficult entry, there 
are different modified techniques for LV entry. In this case re-
port, we managed the difficult LV entry of the balloon catheter 
across the mitral valve by using veno- arterial loop technique.

Case report

A 45-year-old female with history of progressively increas-
ing shortness of breath with exertion was evaluated to have 
severe mitral valve stenosis with area of 0.9cm2 by 2D planim-
etry and wilkins score of 10. Transesophageal echocardiography 
showed a small type 1 Left Atrial Appendage (LAE) clot mea-
suring 1.5x1.0 mm. This is a partial contraindication for PTMC 
procedure and the operator should be cautious during the ma-
nipulation of balloon in Left Atrium (LA) and prevent its entry 
into LAE. PTMC procedure was chosen in this case scenario with 
all complications explained to the patient.
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Procedure

PTMC procedure was proceeded via femoral venous access 
through 8F sheath in right femoral vein and 6F Common Femoral 
Arterial (CFA) access. The 6 F pigtail catheter was positioned in 
non-coronary aortic sinus. The procedural steps were according 
to standard technique. The needle tip position was confirmed 
in antero-posterior view and lateral fluoroscopy views for septal 
puncture. The Accura balloon catheter was successfully parked 
in the left atrium. However, the further step of entry into LV 
was difficult. We tried the modified strategies for LV entry like 
loop technique and over wire technique, which failed. Thus we 
used the venous arterial loop technique as a bailout. The bal-
loon was exchanged with Mullen’s sheath telescoped with JR 
diagnostic catheter. With help of support system, 0.25-inch J- 
tip 280 cm Terumo wire was negotiated across the mitral valve 
into LV (Figure 1A) and then antegradely through the aorta and 
managed to progress the wire tip position in right external iliac 
artery. Due to absence of snare, we used a rigid forceps to ex-
ternalise the wire through the upsized 7F sheath placed in CFA 
(Figure 1B). The balloon could be then slide into LV over the ve-
no-arterial rail (Figure 1C). The step wise balloon dilation went 
to a maximum volume of 26 cc (Figure 1D). Post procedure was 
uneventful and echocardiogram showed both the commissures 
of mitral valve got opened with valve area of 2.0 cm2 without 
significant mitral regurgitation. 

Figure 1: Demonstration of Bail out technique for difficult left 
ventricle entry – the veno-arterial loop technique. (A) 0.25-inch 
guide wire successfully negotiated through the mitral and aortic 
valve supported by mullens sheath with JR catheter, (B) Guide wire 
was externalised with help of rigid forceps, (C) Accura balloon cath-
eter negotiated over the veno-arterial loop across the mitral valve, 
(D) Step-wise dilation of balloon catheter across the mitral valve.

Discussion 

PTMC is the first line treatment of rheumatic mitral stenosis. 
In anatomically appropriate cases there is high success with low 
complication rate [3]. The important steps in PTMC procedure 
is transeptal puncture and crossing of mitral valve. In this case, 
anterior site of septal puncture and large sized LA could be the 
possible reasons for difficulty in aligning the balloon towards 

the mitral valve. At this juncture, either revision of septal punc-
ture site or using bail out procedures for LV entry are needed. 
Further, while manoeuvring the balloon across the mitral valve 
the important aspect to be considered is the shape of stylet 
used for guiding the balloon should be altered according to site 
of septal puncture and LA size. In this case, we have decided to 
use bail out techniques for LV entry of PTMC balloon. There are 
different bail out manoeuvres in cases of failed balloon crossing 
across the mitral valve like double looping of balloon catheter 
in LA, reverse looping in LA, over the wire technique [4], Swartz 
Ganz balloon floatation technique and sliding the balloon into 
LV over the veno-arterial loop [5]. To establish the veno-arterial 
loop, 0.25 inch termo guide wire was used as 0.35-inch wire 
wouldn’t be compatible with the inner luminal diameter of Ac-
cura balloon catheter.  The stability of loop is maintained with 
controlled traction from the arterial side of wire. The traction 
should be minimal without leading to complications like wire 
cutting through the valves or aorta. The absence of snare was 
substituted by rigid forceps to externalise the wire. 

Conclusion 

Septal puncture site and LV entry are the key determinants 
for the success of LV entry of balloon. Appropriate use of hard-
ware (shape of stylet) and bail out techniques play a pivotal role 
in difficult cases of LV entry.
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