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BACKGROUND: One of the most serious side effects of percutaneous coronary intervention
(PCl) for bifurcation lesions is major side branch (SB) blockage. PCl is used to
treat coronary bifurcations lesions in about 15-20% of cases. Because of the
risk of SB compromise, PCI of coronary bifurcation lesions is frequently thought
to be a difficult procedure.

AIMS & OBJECTIVE: The goal of this study was to investigate the clinical and lesional predictability
of severe SB blockage during coronary bifurcation intervention.

MATERIAL & METHODS: [t was a retrospective study performed at Cardiac Catheterization Lab, Punjab
Institute of Cardiology, Lahore. It was a six months study from 15th April
2022 to 14th Oct, 2022. 93 patients enrolled using non-probability sampling
technique. Patients between the ages of 30 and 70 of either gender, with
coronary bifurcation lesions undergoing PCl and at least one significant SB
were included. Data was entered in the predesigned proforma. SPSS version
24 was used to analyze our data.

RESULTS: In our study a total of 93 patients were enrolled, the mean age of the cases
was 53.30+ 1.12. There were 68 (73%) male and 25 (27%) females in our studly.
There were 52 (56%) diabetic, 50 (54%) hypertensive, 63 (68%) smokers and
42 (45%) hypercholestrolemic patients were present in our study. In our study
36 (39%) patients were found with family history of CAD and 6 (7%) patients
found with recent MI. LAD was the most frequently involed vessel in our study.
The mean of lesion length was 28.82 + 10.91 in this study. SB angle was 41°9-
502 in most of the cases 20 (22%), side branch diameter stenosis post MV
stenting was 70-75% in 40 (43%) cases. Medina classification 1,1,1 was found
in 43 (46%) cases. In 62 (67%) cases no side branch jailing was observed. Side
branch predilatation before MV stenting was found in 72 (77%) cases. Need
of stenting in SB was found in 60 (65%) cases. Most frequently used technique
for SB provisional stenting was DK crush and mini crush in this study.

CONCLUSION: Among clinical and angiographic findings of coronary bifurcation lesions
location of bifurcation, side branch angle, lesion length, diameter stenosis
of SB before MV stenting, TIMI flow grade of SB before MV stenting were
predictive of major SB occlusion after MV stenting.
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INTRODUCTION:

pproximately 15-20% of coronary bifurcation

lesions are treated with PCIl. Because of the

possibility of side branch (SB) damage, PCI
in coronary bifurcation lesions is frequently seen
as a difficult task.! The current preferred method
to coronary bifurcations is a single-stent technique
with a provisional approach to the SB, owing to
reduced procedure times and clinical non-inferiority
versus a two-stent strategy.? SB blockage after main
vessel (MV) stenting, on the other hand, is a rare but
major procedural complication for the provisional
method. Depending on the size of the SB and the
myocardial region subtended by it, SB obstruction
might result in vascular closure and ischemia, with
clinically severe myocardial infarction and even
mortality. As a result, the optimum intervention
technique, particularly for major SB with severe
disease, remains debatable.3*

The main goal of clinical trials that looked at
bifurcation PCl was to find the best way to do it
(e.g., provisional vs. 2-stent). But it can be said
that there is no one method that should be used for
everyone with a bifurcation lesion. ® Recent studies,
for example, have looked at how the anatomy of
a bifurcation can help to figure out the best PCl
strategy.® The best way to treat bifurcation lesions
should take into account the unique qualities of
each patient or lesion that make SB occlusion
more or less likely.”

The risk of SB occlusion is the most important
factor in choosing the best intervention strategy
for coronary bifurcation. Previous research has
shown that the risk of SB occlusion can be affected
by a number of factors.® The potential roles of
angiographic and PCIl procedural indexes in
SB occlusion have not been fully understood,
though. So, clinical prediction models that use
angiographic, PCl procedural, and clinical indexes
may help doctors decide what to do.’

Nonetheless, side branch (SB) occlusion occurs
in about 20% of cases after MV stent implantation.
It could be associated with rewiring failure, peri-
procedural MI, higher incidence of stent thrombosis
in the first month post-stenting and an increase
in the incidence of major adverse cardiac events
(MACE) in patients with persistently occluded
SB.'% Various predictors have been studied that

may increase the risk of SB occlusion during main
branch stenting. Firstly, SB with ostial lesions was
observed to occlude more than those without such
lesions. Secondly, SB lesion length is an important
factor for occlusion as it occurs frequently in SB with
longer (>5 mm), diffuse lesions. Thirdly, plaque
shift is another mechanism of SB occlusion. Greater
plague burden in the proximal MV segment is
predictive of SB occlusion. However, plaque burden
in the distal segment of the main branch does not
seem to have an effect on occlusion of the SB."

A study conducted in Korea has shown that
whether patients have SB occlusion or not, the
difference in predictors was significant, i.e. SB
diameter 2.3 mm vs. 2.4 mm.'? One study
conducted in China showed that 4.9% patients
had SB occlusion, the difference in predictors
between SB occluded and non-occluded patients
was insignificant, i.e. SB diameter (p=0.14), Lesion
length (p=0.45), MV diameter (p=0.20) and MV
lesions length (p=0.07)."3
MATERIALS AND METHODS:

[t was a retrospective study performed at Cardiac
Catheterization Lab, Punjab Institute of Cardiology,
Lahore. It was a six months study from 15th April
2022 to 14th Oct, 2022. 93 patients enrolled
using non-probability sampling technique. Patients
between the ages of 30 and 70, of either gender,
with coronary bifurcation lesions undergoing PCl
and at least one significant SB were included.
Bifurcation lesion involving small side branch <
2mm. Patients undergoing elective SB stenting
before MV stenting, already had PCl of index vessel
or CABG before (on medical record) were excluded
from study. Significant Side Branch was be defined
as side branch > 2 mm, side branch diameter
stenosis =70%. Compromised Side Branch was
defined as any significant stenosis (=70% diameter
stenosis), dissection of the side branch, and/or
final thrombolysis in myocardial infarction (TIMI)
flow of < 3 as seen on angiographic views. Peri-
procedural Myocardial Infarction (MI).

Location of Bifurcation: (a) LM (b) LAD (c) LCx @
RCA.
DATA COLLECTION PROCEDURE:

After taking approval from hospital ethical
committee, 93 patients fulfilling the selection
criteria were included in the study from cardiac



D EFFECT OF CLINICAL AND LESIONAL CHARACTERISTICS ON SIDE BRANCH...

118

catheterization laboratory of Punjab Institute of
Cardiology, Lahore. Demographic and clinical
information (name, age, gender, duration of
infarction, diabetes mellitus, hypertension and
smoking), anatomical characteristics (left main
stem involvement, number of vessels involved)
were noted. Coronary angiographic findings,
such as the location of the bifurcation, the Medina
classification, the baseline and post-procedure TIMI
flow, the percentage of MV stenosis, the length of
the MV lesion, the presence of blockage at the
MV lesion and SB, and the distribution of plaque,

were noted. Additionally, procedural traits like SB
stenting, SB predilatation, KBI, and SB jailed wire
were also noted.

STATISTICAL ANALYSIS:

SPSS version 24 was used to analyse the
collected data. For numerical variables, mean and
standard deviation were calculated. Frequency
and percentage were used to present qualitative
variables.

RESULTS:

In our study a total of 93 patients were enrolled,

the mean age of the cases was 53.30 = 1.12.

Table 1: Descriptive statistics of Demographics and Risk Factors

Mean * SD 53.30 £ 1.12
Min - Max 31-70
Male 68 (73%)
Female 25 (27%)
Diabetic 52 (56%)
Non-Diabetic 41 (44%)
Hypertensive 50 (54%)
Non-Hypertensive 43 (46%)
Smokers 63 (68%)
Non-Smokers 30 (32%)
Hypercholestrolemic 42 (45%)
NonHypercholestrolemic 51 (55%)
Family history of CAD Yes 36 (39%)
No 57 (61%)
Recent Mi Yes 6 (7%)
No 87 (93%)
Bifurcation Lesion
LM 2 (2%)
LAD 59 (63%)
LCx 21 (23%)
RCA 11 (12%)
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Table 2: Timi Flow Before And After Procedure

Baseline MV TIMI-3 73 (77.4%)
TIMI-2 17 (18.3%)
TIMI-1 4 (4.3%)
Baseline SB TIMI-3 74 (79.6%)
TIMI-2 17 (18.3%)
TIMI-1 2 (2.2%)
Post procedure MV TIMI-3 92 (98.9)
TIMI-1 1(1.1%)
Post procedure SB TIMI-3 58 (62.4%)
TIMI-2 27 (29.0%)
TIMI-1 8 (8.6%)
Reference Diameter (mm) Mean * SD 2.37%0.20
F")l;e Procedure Diameter stenosis 70-75 % 54(58%)
76-80% 22(24%)
81-85% 9(10%)
86-90% 7(7%)
91-95% 1(1%)

There were 68 (73%) male and 25 (27%) females in
our study. There were 52 (56%) diabetic, 50 (54%)
hypertensive, 63 (68%) smokers and 42 (45%)
hypercholestrolemic patients were present in our
study. In our study 36 (39%) patients were found
with family history of CAD and 6 (7%) patients
found with recent MI. LAD was most frequently
utilized bifurcation lesion in our study.(Table-1)

In our study TIMI 3 was found most frequently
in baseline MV 73 (77.4%) and in baseline SB
74 (79.6%) cases. Mean of reference diameter
(mm) was 2.37 + 0.20, 70 - 75% pre-procedure
diameter stenosis was found in 54 (58%) cases.
(Table-2)

Table 3 shows that mean of lesion length was

28.82 = 10.91 in this study. SB angle was 41°-
50° in most of the cases 20 (22%), side branch
diameter stenosis post MV stenting was 70-75%
in 40 (43%) cases. Medina classification 1,1,1
was found in 43 (46%) cases. In 62 (67%) cases
no side branch jailing was observed. Side branch
predilatation before MV stenting was found in 72
(77%) cases. Need of stenting in SB was found in
60 (65%) cases. Most frequently used technique
for SB provisional stenting was DK crush and mini
crush in this study.
DISCUSSIONS:

Due to the high risk of sudden blockage of a
side branch (SB) or main vessel (MV) and in-stent
restenosis, bifurcation lesions are hard to fix and



D EFFECT OF CLINICAL AND LESIONAL CHARACTERISTICS ON SIDE BRANCH...

120

Table 3: Descriptive statistics of post-procedure characteristics.

Lesion Length 28.82%10.91
20°- 30° 15(16%)
SB Angle
31°- 40° 17(18%)
41°- 50° 20(22%)
51°- 60° 17(18%)
61°-70° 14(15%)
71°- 80° 8(9%)
81°-90° 2(2%)
40-45% 1(1%)
Side Branch Diameter Stenosis Post
MV stenting (%) 60-65% 4(4%)
70-75% 40(43%)
76-80% 21(23%)
81-85% 15(16%)
86-90% 9(10%)
95-100% 3(3%)
Medina Classification 1,1,1 43(46%)
1,1,0 4(4%)
1,0,1 34(37%)
0,1,1 7(8%)
1,0,0 4(4%)
0,1,0 1(1%)
0,0,1 0(0%)
Side Branch Wire Jailing Yes 31(33%)
No 62(67%)
Side Branch Predilatation Before MV Yes 72(77%)
Stenting
No 21(23%)
Side Branch Predilatation Before MV SB 30(32%)
Stenting (Yes)
KBI 44(48%)
No Predilatation 19(20%)
Need of Stenting in SB Yes 60(65%)
No 33(35%)
Technique used for SB provisional Tap Tech 12(13%)
stenting
T Tech 4(4%)
Cullotte Tech 12(13%)
DK crush Mini crush 33(36%)

Other 32(34%)
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have a bad prognosis. '* They make up 15% to
20% of all percutaneous coronary intervention
(PCI) cases.! The goal of the study was to find
out how predictable major SB occlusion is from a
clinical and lesional point of view during coronary
bifurcation intervention.

In our study a total of 93 patients were enrolled,
the mean age of the cases was 53.30 = 1.12. Ina
previous study by Zhang et al, (2015) the mean age
was 57.5 = 12.2. There were 68 (73%) male and
25 (27%) females in our study. Zhang et al, enrolled
83.9% male patients in his study from which 58.1%
were hypertensive and 45.2% smokers. There were
52 (56%) diabetic, 50 (54%) hypertensive, 63
(68%) smokers and 42 (45%) hypercholestrolemic
patients were present in our study. In our study 36
(39%) patients were found with history of CAD
and 6 (7%) patients found with MI. LAD was most
frequently utilized bifurcation lesion in our study.
In a study by Zhang et al, (2015) most frequently
used bifurcation lesion was LAD in 50% cases.'®
Most target bifurcations were located in the left
anterior descending artery (68.9%) in another
study.'® Results supported our study.

In our study TIMI 3 was found most frequently
in baseline MV 73 (77.4%) and in baseline SB 74
(79.6%) cases. In a previous study MV TIMI flow
grade 3 was found in 91.9% cases and SB TIMI
flow grade 3 was found in 94% cases.'® Mean
of reference diameter (mm) was 2.37 = 0.20, in

our study. Similarly in another study mean stent
diameter (mm) was 2.59 = 0.26. '° In this study
70 - 75% pre-procedure diameter stenosis was
found in 54 (58%) cases. The mean of lesion
length was 28.82 + 10.91 in this study. Peng et
al, (2018) found lesion length as 23.9 + 6.2 in
his study. "¢ Most frequently used technique for SB
provisional stenting was DK crush mini crush in this
study. Both jailed wire in SB and predilatation of SB
were considered as potential factors affecting SB
occlusion in a previous study. ' In another study,
the mean reference of SB was 2.3 = 0.2 mm in
SB occlusion group, and not all SBs were suitable
for stent implantation.'8

SB angle was 41°-50° in most of the cases
20 (22%), side branch diameter stenosis post MV
stenting was 70-75% in 40 (43%) cases. Medina
stratification 1,1,1 was found in 43 (46%) cases.
In 62 (67%) cases no side branch jailing was
observed. In another study medina classification
1,1,1 was found in 43.2% cases.'® Side branch
predilatation before MV stenting was found in 72
(77%) cases. Need of stenting in SB was found in
60 (65%) cases.

CONCLUSION:

Among clinical and angiographic findings of
coronary bifurcation lesions location of bifurcation,
side branch angle, lesion length, diameter stenosis
of SB before MV stenting, TIMI flow grade of SB
before MV stenting were predictive of major SB

occlusion after MV stenting.
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