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a b s t r a c t 

We present a case of bifurcation percutaneous coronary intervention (PCI) of the left main trunk (LMT) 

using a proximal balloon edge dilation (PBED) technique following a proximal optimizing technique (POT). 

The procedure of the PBED technique entailed precise positioning of the balloon for SB dilation, with the 

proximal radiopaque marker lying in the cross-sectional plane of the stent struts at the left circumflex 

artery (LCx) ostium. The PBED technique might prevent stent deformation induced by side branch (SB) 

dilation and eliminates the need for the second POT procedure in the re-POT sequence. In fact, three- 

dimensional reconstruction of optical coherence tomography (3D-OCT) revealed good opening of stent 

cells overlying the LCx ostium without deformation of stent struts causing incomplete stent apposition at 

the site opposite the LCx, so the second POT procedure was unnecessary in this case. 

< Learning objective: This is the first case report to describe bifurcation PCI of the LMT using POT-PBED 

procedures under 3D-OCT guidance. POT-PBED procedures might offer excellent acute results for cross- 

over single-stent implantation in LMT bifurcation lesions and could eliminate the second POT procedure 

in the re-POT sequence. > 

© 2021 Japanese College of Cardiology. Published by Elsevier Ltd. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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The default approach in bifurcation percutaneous coronary in- 

ervention (PCI) generally involves simple strategies with a sin- 

le stent or provisional side branch (SB) stenting [ 1 ]. We pre- 

iously reported an experimental bifurcation bench model study 

hat showed good effects on obstruction by stent struts at a jailed 

B ostium using a proximal balloon edge dilation (PBED) tech- 

ique in the repetitive proximal optimizing technique (re-POT) se- 

uence compared with conventional SB balloon dilation[ 2 ]. SB dila- 

ion with the PBED technique prevented stent deformation induced 

y SB dilation and eliminated the need for the second POT proce- 

ure in the re-POT sequence. In this case report, we performed PCI 

n a left main trunk (LMT) bifurcation lesion using PBED technique 
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nd the three-dimensional reconstruction (3D) of optical coherence 

omography (OCT) (Abbott Vascular, Santa Clara, CA) showed excel- 

ent acute results after the PCI procedure. 

ase report 

A 67-year-old man with acute coronary syndrome was trans- 

erred to our hospital. Emergency coronary angiography (CAG) 

howed total occlusion of the mid-right coronary artery and pri- 

ary PCI was performed. One month after successful primary PCI, 

hysiological assessment by fractional flow reserve detected resid- 

al ischemia at the distal LMT. We thus decided to perform bifur- 

ation PCI (Medina’s classification 1,1,0) under 3D-OCT guidance. 

AG showed 75% stenosis at the distal LMT ( Fig. 1 , A and B). Us-

ng a Telescope TM guide extension catheter (Medtronic Cardiovas- 

ular, Santa Rosa, CA), OCT evaluation of the distal LMT lesion re- 

ealed a 4.1-mm 

2 minimal luminal area of a 23-mm long lesion 

aving a thick cap-fibroatheroma plaque with calcification ( Fig. 1 , 
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Fig. 1. 

Coronary angiogram (A, B) and optical coherence tomography (a-e) before the procedure. 

Left anterior oblique caudal view (A) and right anterior oblique caudal view (B) of the left coronary artery show 75% stenosis at the distal left main trunk 

(arrowhead). Optical coherence tomography (OCT) successfully visualizes the proximal left main trunk (LMT) through the Telescope TM guide extension catheter 

(a-c). OCT evaluation of distal LMT lesion reveals a 4.1-mm 

2 minimal luminal area in a 23-mm long lesion showing a thick cap-fibroatheroma plaque with 

calcification (d). 

Fig. 2. 

Coronary angiogram during side branch dilatation using a proximal balloon edge dilation (PBED) technique. 

Side branch (left circumflex artery: LCx) dilatation with a 2.5 mm × 6 mm non-compliant balloon is performed using the PBED technique. The procedure for the 

PBED technique involves precise positioning of the balloon for side branch dilation, with the proximal radiopaque marker lying in the cross-sectional plane of 

the stent struts at the LCx ostium (left). 
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Fig. 3. 

Coronary angiogram (CAG: a, b) and optical coherence tomography (OCT: c, d) after the procedure. 

After successful side branch (SB) dilatation using the proximal balloon edge dilation (PBED) technique, CAG shows good angiographic results (a, b) and three- 

dimensional reconstruction of OCT reveals good opening of stent cells overlying the SB ostium (c). OCT demonstrates well-apposed stent struts opposite the SB 

ostium (d). 
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-e). Proximal and distal reference vessel diameters were 4.5 mm 

nd 3.5 mm, respectively, and we implanted a 3.5 mm × 23 mm 

verolimus-eluting stent (Xience Skypoint TM Abbott Vascular, Santa 

lara, CA) from the mid-LMT to the proximal left anterior descend- 

ng artery lesion, crossing over the left circumflex artery (LCx). Af- 

er stent implantation, a proximal optimization technique (POT) 

as performed with a 4.5 mm × 8 mm non-compliant balloon 

o fully appose the proximal part of the stent in the LMT. After 

ewiring to the LCx, no links connecting to a carina and appropri- 

te re-crossing positions of the wire were confirmed using 3D-OCT. 

B (LCx) dilation with a 2.5 mm × 6 mm non-compliant balloon 

sing the PBED technique was performed. The procedure for the 

BED technique was that the balloon for SB dilation was positioned 

recisely, with the proximal radiopaque marker lying in the cross- 

ectional plane of the stent struts at the LCx ostium ( Fig. 2 ). Af-

er successful SB dilatation using the PBED technique, CAG showed 

ood angiographic results ( Fig. 3 , a, b) and 3D-OCT revealed good 

pening of stent cells overlying the SB (LCx) ostium ( Fig. 3 , c). Lu-
 t

32 
en area at the ostium of LCX did not change during the POT- 

BED procedures (from 4.5mm 

2 to 4.4 mm 

2 ). OCT demonstrated 

ell-apposed stent struts opposite the LCx ( Fig. 3 , d, arrowhead). 

e thus decided not to perform the second POT (re-POT) proce- 

ure because incomplete stent apposition was not observed at ei- 

her the proximal stent edge of the LMT or the side opposite the 

Cx on OCT. 

iscussion 

An informative experimental study demonstrated that a re-POT 

equence, comprising initial POT, SB inflation, and second POT, sig- 

ificantly improved the final results of cross-over single-stent im- 

lantation for bifurcation lesions [ 3 ], and these good results were 

onfirmed in a multicenter clinical trial [ 4 ]. However, we have 

reviously reported that the second POT procedure in the re-POT 

equence increased obstruction of stent struts at a jailed SB os- 

ium, because deformation of stent cells at the main branch oc- 
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urred during SB inflation to open the SB ostium in our experimen- 

al bifurcation bench model study [ 5 ]. More recently, to prevent 

tent deformation during SB dilatation, our experimental bifurca- 

ion bench model study introduced the utility of SB inflation using 

he PBED technique and showed improved final results of cross- 

ver single-stent implantation in bifurcation lesions using the POT- 

BED procedures [ 2 ]. In the present case, OCT demonstrated well- 

pposed stent struts at both the proximal stent edge of the LMT 

nd opposite the LCx after POT-PBED procedures, and a second POT 

re-POT) procedure was not needed. POT-PBED procedures could 

liminate the second POT procedure in the re-POT sequence, and 

hus reduce procedure time and avoid stent deformation due to 

nsertion of the second POT balloon. Very short balloon (length 4 

m), such as Glider TM balloon (TriReme Medical, Pleasanton, CA, 

SA) or ZINRAI balloon (Kaneka Medix Corporation, Osaka, Japan) 

ould bear similar effects of PBED technique that avoid stent de- 

ormation during SB dilatation. These very short balloons might be 

ecommended for SB dilatation in bifurcation lesions treated with 

ross-over single-stent implantation as well. 

Experimental comparison data between the POT-PBED proce- 

ures and kissing balloon technique that is widely used in real 

ractice are not available. Future experimental investigations are 

ecessary to reveal the advantage of PBED technique against kiss- 

ng balloon technique. 

In conclusion, POT-PBED procedures showed excellent acute re- 

ults for cross-over single-stent implantation in an LMT bifurcation 

esion visualized by 3D-OCT. 
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