International Medical Journal Vol. 29, No. 2, pp. 89 - 91 , April 2022

89

CARDIOLOGY

Novel Technique for Assisting Transseptal Puncture during
Percutaneous Transvenous Mitral Commissurotomy
Rajeev Sharma1), Archit Dahiya1), Anunay Gupta2), Harsh Wardhan1)
ABSTRACT
Introduction: The most important steps in performing PTMC are atrial septal puncture and crossing the mitral valve.
Transseptal puncture (TSP) although has low complication rate but has always remained technically challenging. With the complication rate of around 1%, antegrade transseptal approach may result in an inadvertent puncture of an adjacent structure,
such as the roof of the left atrium, aortic root, or coronary sinus. The present series is aimed to show novel technique for assisting transseptal puncture during PTMC by using decapolar catheter in coronary sinus (CS) as a marker for the posterior border
of the left atrium resulting in better outlining the puncture site and decreasing risk of CS puncture.
Case Series: This series includes 8 patients with severe symptomatic mitral stenosis who underwent Percutaneous
Transvenous Mitral Commissurotomy. In these patients to assist in transseptal puncture, along with pigtail catheter in the lower
most part of the aortic root, decapolar catheter was placed within the coronary sinus via right femoral vein. This decapolar
catheter acted as marker for posterior border of the left atrium. In all patients, transseptal punctures were performed successfully on first attempt and no adverse events or complications were observed.
Discussion: TSP has a steep learning curve. Various techniques have been used to perform transseptal puncture to lower the
complication rate associated with this procedure specially in cases with distorted atrial anatomy or when performed by inexperienced operators. CS catheter alone has not been validated as landmark for TSP in severe mitral stenosis patients. The altered
anatomy in such patients prohibits use of CS catheter alone for TSP in such cases.
Conclusion: Using such techniques for TSP may help in increasing confidence and competence of operator resulting in fewer
complications. However, additional fluoroscopy time and radiation exposure along with learning curve for coronary sinus cannulations is a major barrier for non-electrophysiologists.
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INTRODUCTION

CASE SERIES

Percutaneous Transvenous Mitral Commissurotomy (PTMC) is a
type of nonsurgical commissurotomy and is the procedure of choice for
symptomatic severe mitral stenosis patients. Mitral stenosis (MS) is
mostly due to rheumatic heart disease and it usually presents in patients
between 20 and 40 years of age1). PTMC has shown similar results to
open and closed surgical valvotomy in patients whose valves are anatomically suitable2). The most important steps in performing PTMC are
atrial septal puncture and crossing the mitral valve. Transseptal puncture
(TSP) although has low complication rate but has always remained technically challenging. With the complication rate of around 1%, antegrade
transseptal approach may result in an inadvertent puncture of an adjacent structure, such as the roof of the left atrium, aortic root, or coronary
sinus3). The present series is aimed to show novel technique for assisting
transseptal puncture during PTMC by using decapolar catheter in coronary sinus (CS) as a marker for the posterior border of the left atrium
resulting in better outlining the puncture site and decreasing risk of CS
puncture.

This series includes 8 patients with severe symptomatic mitral sten o s i s w h o u n d e r w e n t P e r c u t a n e o u s Tr a n s v e n o u s M i t r a l
Commissurotomy. The hemodynamics of the cases are mentioned in
Table 1.
In these patients to assist in transseptal puncture, along with pigtail
catheter in the lower most part of the aortic root, decapolar catheter was
placed within the coronary sinus via right femoral vein (Figure 1). This
decapolar catheter acted as marker for posterior border of the left atrium.
In all patients, transseptal punctures were performed successfully on
first attempt and no adverse events or complications were observed.

DISCUSSION
Percutaneous transvenous mitral commissurotomy causes the splitting of the fused commissures resulting in increased mitral valve area.
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Table 1: Hemodynamics Pre PTMC and Post PTMC
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MVA (cm2)
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Figure 1: LAO 45 fluoroscopy view showing TSP assisted with pigtail catheter in the non-coronary cusp of aortic root and decapolar
catheter within the coronary sinus.

Detail knowledge of interatrial septum anatomy, fluoroscopy imaging
and steps of TSP procedure is needed for performing successful transeptal puncture and to avoid complications.
The common approach for TSP is the antegrade transvenous transseptal approach and right femoral vein is generally preferred in view of
alignment of the transseptal needle with the interatrial septum. All the
area between the right and left atrium constitutes anatomical interatrial
septum. Whereas the true interatrial septum accounts for only 20% of
the anatomical interatrial septum and only this area can be crossed without going in the extracardiac space4).
During PTMC, transseptal puncture is conventionally assisted by

keeping pigtail catheter in non-coronary cusp which is the lower most
part of the aortic root. Before transseptal puncture, optimal position is
confirmed in AP, RAO and LAO projections. To decrease risk during
TSP, we used decapolar catheter in coronary sinus as marker for the
posterior border of the left atrium. This decapolar catheter and pigtail
catheter helps in marking the site of puncture on this abnormal interatrial septum morphology in severe mitral stenosis and thus preventing
accidental puncture of coronary sinus and aortic root respectively. The
needle is pointed posterior to the coronary sinus ostium in the RAO projection and should not be posterior to the coronary sinus catheter in the
LAO projection.

Novel Technique for Assisting Transseptal Puncture during PTMC
One of the parts of the true interatrial septum is fossa ovalis and
transseptal puncture is done at this site to cross from right atrium to left
atrium. The fossa ovalis is approximately 2 cm in diameter and is located superior and posteriorly to the ostium of the coronary sinus and caudal to the aortic root.
For PTMC, the preferred puncture site to facilitates the crossing of
the mitral valve by the balloon catheter is usually central or slightly low
puncture on the fossa ovalis. The puncture of inappropriate septal site
may cause difficulty in advancing Inoue balloon over mitral orifice. In
patients with severe mitral stenosis, as a result of enlarged left atrium,
interatrial septum is bulging towards the right atrium and may be associated with hypertrophy of left or right atrium representing a challenge to
transseptal puncture.
TSP has a steep learning curve. Various techniques have been used
to perform transseptal puncture to lower the complication rate associated with this procedure specially in cases with distorted atrial anatomy or
when performed by inexperienced operators5,6). The puncture can be difficult to perform at the desired site, due to the anatomy of the septum.
Factors like atrial enlargement and chest deformities increase the risk of
complications7). In cases having giant left atria (left atrial diameter
exceeding 65 mm), fossa ovalis is positioned more inferiorly which can
result in inadvertent puncture of the anterior or posterior atrial recesses
leading to cardiac tamponade. Even in these cases of huge left atria, the
decapolar catheter in CS act as a marker for the posterior border of the
left atrium and thus decreasing risk of CS puncture.
Complications like pericardial effusion, tamponade, embolic stroke,
transient ST elevation of inferior leads and iatrogenic atrial septal defect
can occur due to wrongful transseptal puncture. Tamponade due to
hemopericardium is seen around 1% of case of PTMC7). During TSP
procedure, the brockenbrough needle should not be too low or else it
may enter the coronary sinus. Inadvertent aortic puncture can also occur
resulting in perforation of aortic cusps causing aortoatrial shunt or pericardial effusion8).
Although there are no reported publications specifically on this
technique in PTMC but use of it in a case of concomitant mitral valvuloplasty and ablation of a left free wall pathway has been mentioned in
an article published in 2015 by Naik N about how to perform transeptal
puncture9).
Use of coronary sinus catheter as the landmark alone have also
demonstrated as a safe and effective method to accomplish transseptal
punctures under fluoroscopy. A study published in 2013 involving 120
patients undergoing catheter ablation for atrial fibrillation or left-sided
accessory pathways used only coronary sinus catheter as the landmark10).
Another study involving 539 cases who underwent catheter ablation of
atrial fibrillation or left-sided atrioventricular accessory pathway also
used same technique with success in 98.9% on first attempt and no complications11). However, CS catheter alone has not been validated as landmark for TSP in severe mitral stenosis patients. The altered anatomy in
such patients prohibits use of CS catheter alone for TSP in such cases.
Recently, transseptal puncture is being done under guidance of intracardiac echocardiography as it helps in better visualization of the
fossa ovalis. Even the radiofrequency energy is being used for transseptal puncture in patients with difficult standard puncture. However due to
lack of availability of these modalities in most of the Cath labs, transseptal puncture is still performed only with the help of fluoroscopy5,12).

CONCLUSION
The present series shows a novel technique for assisting transseptal
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puncture during PTMC. To best of our knowledge this is the first reported case series on use of decapolar catheter in coronary sinus as a marker
for the posterior border of the left atrium for assisting transseptal puncture during PTMC. Using such techniques for TSP may help in increasing confidence and competence of operator resulting in fewer complications. However, additional fluoroscopy time and radiation exposure
along with learning curve for coronary sinus cannulations is a major
barrier for non-electrophysiologists.
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