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Introduction
Ross procedure has gained popularity in certain expert 

facilities around the globe. Its advantages include freedom from 
anti-coagulation and better hemodynamic profile compared with 
conventional AVR. According to one retrospective study reviewing 
306 patients undergoing ROSS procedure [1], the overall survival 
at 15 years was 88±3% that is comparable with the matched 
population and freedom from valve-related deaths was 96.8±2% 
at 16 years and freedom from auto graft and pulmonary homograft 
reoperation was 74.5±4.3% at 16 years. Enciso et al. [2] published 
a case report of congenital bicuspid pulmonary valve. They 
incidentally found out about the anomaly intraoperatively and 
had to switch to conventional AVR. Since bicuspid pulmonary 
valve is associated with early stenotic degeneration, appropriate  

 
interrogation of the valve needs to be done pre-operatively. Also,  
according to the literature, quadricuspid pulmonic valve occurs 
in approximately 1 in 400 to 1 in 2000 people [3]. Although, 
unlike bicuspid pulmonic valve, it rarely presents with clinical 
complications, such as valvular insufficiency or stenosis, its 
long-term outcome when used for ROSS procedure has never 
been reported. So far, cardiac MRI and CT scan have been used  
to diagnose pulmonic anomalies preoperatively, however,  
echocardiographic interrogation of the pulmonic valve has never 
been described in detail. Hereby, we present an accurate and 
reproducible method to interrogate the pulmonic valve using 2D 
and 3D transesophageal echocardiography. 

Description of TEE examination
	

Figure 1: Transesophageal echocardiography (TEE) shows orthogonal views of the pulmonic valve. Three cusps are clearly visualized in 
the short axis view of the pulmonic valve. 3D TEE view shows 3 cusps of the pulmonic valve more clearly. Anterior, Anterior leaflet; Left, 
Left leaflet; Right, Right leaflet.
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We use iE33 (Philips healthcare, USA) with X7-2t Live 3D TEE 
probe. Firstly, we adjust the focus position in the far field and 
switch the setting of frequency to “Pen” mode (low frequency 
mode). After obtaining the RVOT inflow-outflow view, we put 
X-plane across the pulmonic valve. By zooming in on the pulmonic 
valve, the number of cusps and degenerative changes can be 
observed in a large number of patients (Figure 1, Video). Also, 
after obtaining a 3D image, pulmonic valve can be cropped out. In 
this view, the number of cusps can be more clearly assessed. There 
are some limitations in this method. Firstly, in some patients, 
pulmonic valve is not well visualized. Appropriate knobs settings 
help improve image quality in most cases. Secondly, in order to 
obtain orthogonal views of pulmonic valve, the long axis of the 
pulmonic valve needs to be in the parallel plane to the cursor. 
Slight manipulation of the probe (ante or retroflex) helps improve 
image qualities in this case.

Discussion
ROSS procedure has gained popularity for its advantages, 

such as freedom from anticoagulation and comparable long term 
outcomes. Although the pulmonic valve has never been in the 
center of attention in the field of cardiac surgery, the growing 
popularity of ROSS procedure sheds newly light on this under-

focused valve. Bicuspid pulmonic valve is associated with fast 
progression of stenosis and the use of quadricuspid valve as an 
autograft could be associated with long-term adverse outcomes. 
Although importance of pre-operative assessment of pulmonic 
valve has been recognized in ROSS procedure, the proper way 
has never been reported. The gold standard is considered to be 
cardiac MRI or multidetector cardiac CT, however, they are not 
ideal modalities due to high cost and being time consuming. We 
hereby reported a novel method to interrogate the pulmonic 
valve. The advantages of our method include cost-effectiveness, 
high accuracy and easiness to perform. Further studies (i.e. 
comparison with CT or MRI) are warranted to investigate the 
reliability of this method.
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