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Objective: In this study, the effect of lipid profile on plaque shift was
investigated considering the known effect of atherosclerosis.
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Results: In laboratory parameters of all groups triglyceride mean 164.7±
132.3 mg/dl, HDL mean 40± 11.1 mg/dl and LDL mean 129.1± 43.3 mg/dl
were calculated. In lipid profile TG and HDL has no differences in two
groups. Mean of HDL 40.6±11.2 mg/dl in no plaque shift group and
39.4±11.0 mg/dl in plaque shift group. And also mean of TG 167.8±145.5
mg/dl and 161.1±115.6 mg/dl consecutively. LDL mean was 123.9±43
mg/dl in no plaque shift group, 135.1±42.9 mg/dl in plaque shift group.
Only high LDL levels correlated with plaque shift degree, plaque shift
length and shift lesion percentage difference before and after the
procedure.
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Methodology: A total of 660 patients, 457 males and 203 females,
participated in the study. Average age is 60.3 ± 12 years. Two study
groups included this study one was no plaque shift, the other one was
plaque shift group.

Conclusion: There is a correlation between LDL levels and plaque shift in
coronary bifurcation lesions due to the volume of lipid core in plaque
formation. The benefit is to predict the plaque shift that may occur in
coronary bifurcation interventions with an easily measured parameter
before the procedure.
Keywords: LDL, plaque shift, bifurcation lesions, lipid profile, side branch
occlusion
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INTRODUCTION
Coronary heart diseases are the most common
group of diseases worldwide and atherosclerosis is
usually seen as cause.
Atherosclerosis is an
inflammatory disease, starts in the early stages of
life, appears in the artery wall with lipid, fibrin and
cell accumulation. The disease causes narrowing in
the artery lumen with the accumulation of plaques.
Many risk factors have been identified for
atherosclerosis. Just as dyslipidemia is important for
the disease, under certain conditions, despite lower
levels of low-density lipoprotein (LDL) levels, the
disease may appear due to other factors.1,2
Prevention of atherosclerosis resulting from many
factors can be foreseen by treating risk factors; listed
as
antihypertensive
treatments,
antilipidemic
treatments, smoking cessation, lifestyle change.
Lipoprotein,
inflammatory
cell,
foam
cell
accumulation, smooth muscle cell proliferation,
calcification play a role in the pathophysiology of the
disease.
One of the most important factors for atherosclerosis
is high LDL levels. LDL accumulates oxidized to the
subendothelial region through the artery wall.
Monocytes infiltrate the artery wall from the plasma
and
turn
into
macrophages.
Macrophages
phagocyte oxidized LDL and turn into foam cells. It
contributes to the inflammatory process in the
vascular wall.3 Plaque is generally composed of
necrotic nucleus, foam cells, smooth muscle cells
and fibrous cap. One of the first studies showing the
relationship between cholesterol and atherosclerosis
was done by Ignatowski.4 LDL is oxidized and
aggregates to the arterial wall.5 Oxidized LDL
stimulates chemoattractant synthesis for immune
system cells. Thus, monocyte and macrophage
migration is stimulated.6,7
Pathogenesis of atherosclerosis was investigated by
microscopic evaluation of lesions of different ages.
One of the most important research on this subject
was done by Stary et al.8-10 With this study,
American Heart Association classification, types I–
VIII of atherosclerosis was defined.11 Virmani et al.
made a simple classification. In this classification,
lesion morphology and disease were correlated.12
Atherosclerosis is common in bifurcation areas due
to shear stress. 15% -20% of all coronary diseases
are bifurcation lesions.13
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Percutaneous coronary intervention is more difficult
and complex in bifurcation lesions. As a result, the
process success rate decreases and the restenosis
rate increases.14 In studies performed, long-term
success of single stenting technique was better than
two-stent strategy in bifurcation lesions.15 Since
procedural stenting is a less complex procedure, the
processing time is shorter, the contrast agent used
is less, the amount of radiation is less.
The major disadvantage of the provisional stenting
technique is the loss of the side branch, its incidence
is 15% to 41%. Plaque and carina shift results side
branch loss.16,17 Bifurcation lesions, stenting
techniques and plaque shift have been investigated.
Plaque shift has many defined determinants listed
as major branch stent type, major branch distal
lesion, initial TFC (TIMI frame count) value, alpha
angle, over-dilatation of stent and side branch lesion
before treatment.
Estimating the loss of side branches results in the
use of side branch protection methods (balloon
protection or elective two-stent strategy) and the
success of the procedure. All these studies have
only one purpose, to determine plaque shift to side
branches before the procedure and to choose a
suitable technique accordingly. In this study, the
effect of lipid profile on plaque shift was investigated
considering the known effect of atherosclerosis.

METHODOLOGY
In this study patient were selected retrospectively
from bifurcation lessions treated with provisional
technique between 2014 and 2015 in Adana
Numune Training and Research Hospital. A total of
660 patients, 457 males and 203 females,
participated in the study. Average age is 60.3 ± 12
years. Patients with a two-stent strategy with a side
branch diameter below 2mm and a history of CABG
(coronary artery bypass grafting) were excluded.
None of our patients had a history of antilipidemic
drug before the procedure, all of them were new
diagnosis. Approved by the local ethics committee.
Patients undergoing provisional stenting to the
bifurcation lesion were selected. Coronary
angiography was performed with the standard
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protocol. Those with more than 70% lesions were
considered critical.
Angiographic procedures were performed by
experienced invasive cardiologists. Coronary
angiography CDs and operation reports were
examined and two groups were determined. One is
plaque shift group (308) and the other one is no
plaque shift (352). Side branch before and after
intervention lession amount, lesion percentage
difference before and after the procedure, degree of
shift, length of the shift plaque and laboratory
parameters LDL, HDL (high density lipoprotein) and
TG (triglycerides) recorded. Degree of shift 0 to 3; 0
means no plaque shift, 1 minimal, 2 middle and 3
serious plaque shift. Degree of shift was determined
with TIMI in side branch after procedure, before-after
procedure lesions percentage and length of plaque
shift (Table 1).
Table 1: Plaque shift degree
Before-after
Plaque
procedure
shift
TIMI
lesions
degree
percentage
(%)
0
3
0
1
3
0-70
2
3
70-90
3
0-1-2-3 90-100

Length of
plaque
shift (mm)
0
3mm>
3-5mm
5mm<

SPSS 22.0 (SPSS, Inc., Chicago, IL, USA) was used
for statistical analysis and P <0.05 values were
considered statistically significant. Independent
sample t-test was used.

RESULTS
A total of 660 patients, 457 males and 203 females,
participated in the study. Average age is 60.3 ± 12
years. In laboratory parameters of all groups
triglyceride mean 164.7 ± 132.3 mg/dl, HDL mean
40 ± 11.1 mg/dl and LDL mean 129.1 ± 43.3 mg/dl
were calculated. Diagnosis distribution of the
patients is as follows; 146 (22.1%) chronic coronary
diseases, 120 (18.2%) unstable angina pectoris
(USAP), 206 (31%) acute anterior myocardial
infarction, 59 (8.9%) acute inferior myocardial
infarction.
The initial SYNTAX score average was calculated as
13.9± 7.5. When categorized according to Medina
classification 0.1.0. 221 (33.5%), 0.11. 11 (1.7%),
1.1.1. 27 (4.1%), 1.01. 5 (0.8%), 1.1.0. 317 (48%),

Pak Heart J 2020 Vol. 53 (04): 365–369

1.0.0. 79(12%). 352 (53.3%) not occured plaque
shift (no plaque shift group), 308(46.7%) were
occured plaque shift (plaque shift group). In plaque
shift group 90 (13.6%) minimal, 58 (8.8%) medium,
160 (24.2%) serious plaque shift were recorded. In
plaque shift group age mean 59.8±11.6 and in no
plaque shift group age mean was 60.8±12.3. There
were no differences. And mean of syntax score
before interventıon consecutively 14.1±7.9, 13.8±7,
no differences seen, shown in Table 2.
Table 2: Plaque shift group and no plaque shift
group comparison

Age (years)

Plaque
shift
+

352
308

Mean±Std.
Deviation
59.8±11.6
60.8±12.3

-

352

14.1±7.9

+

308

13.8±7.0

+
+

352
308
352
308

123.9±43
135.1±42.9
40.6±11.2
39.4±11.0

+

352
308

167.8±145.5
161.1±115.6

SYNTAX
score
before
intervention
LDL
(mg/dl)
HDL
(mg/dl)
TG (mg/dl)

N

Pvalue
0.294

0.552

0.001
0.21
0.53

Lipid profile TG and HDL had no differences in two
groups. Mean of HDL 40.6±11.2 mg/dl in no plaque
shift group and 39.4±11.0 mg/dl in plaque shift
group. And also mean of TG 167.8±145.5 mg/dl and
161.1±115.6 mg/dl consecutively. And there no
differences in both groups, shown in Table 2. LDL
mean was 123.9±43 mg/dl in no plaque shift group,
135.1±42.9 mg/dl in plaque shift group. LDL levels
correlated with plaque shift in groups. Increasing in
LDL levels resulted to plaque shift in bifurcation
lessions shown in Table 2. High LDL levels correlate
with plaque shift degree (r=0.200), plaque length
(r=0.195) and lesion percentage difference before
and after the procedure (r=0.268).

DISCUSSION
In our study no plaque shift and plaque shift groups,
we observe that LDL levels effects plaque shift
occurence. Plaque shift levels, plaque shift degree,
lession percentage difference before and after the
procedure with LDL levels correlated. As known, the
LDL level is important for plaque formation in
atherosclerosis.4 In our study, we determined the
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level of LDL as an undefined side-branch loss
determinant.

CONCLUSION

The main determinants of plaque shift were
investigated and no studies were found with LDL
levels. In our study, we found a correlation between
LDL levels and plaque shift. In the light of our
findings, in patients undergoing bifurcation, the
prediction of plaque shift may be increased
according to LDL levels. In the bifurcation lesion
stenting, the provisional technique is recommended
as the first choice by the European Bifurcation Club.
In the European Society of Cardiology (ESC) 2014
myocardial
revascularization
guideline,
the
provisional stent technique for bifurcation lesions
and a side branch lesion> 3 mm in length was
proposed as a class IIa. Plaque shift parameters
have been determined in studies about bifurcation
lesions in coronary artery, listed as plaque shift,
carina shift, spasm, and dissection.18-21

There is a correlation between LDL levels and
plaque shift in coronary bifurcation lesions due to the
volume of lipid core in plaque formation. The benefit
is to predict the plaque shift that may occur in
coronary bifurcation interventions with an easily
measured parameter before the procedure. Thus,
we can anticipate the complications that may occur
during the procedure.

Studies have been carried out to determine the
causes of side branch loss. In the COBIS II
(COronary BIfurcation Stenting) study, carina angle
(alpha) was an important factor with a loss of side
branch. In another study, the angle of the carina is a
valuable factor for the loss of side branches.22
Ghayemian et al. found that the main branch
proximal lesion rate was found to be related to the
loss of the side branch.23 In a study conducted by
Aliabadi and colleagues,> 50% lesion presence
increased side branch loss in side branch.24 Kralev
and colleagues have shown that side branch osteal
lesion presence in patients with ST-elevation
patients increases the need for side branch
intervention.21
Another consequence of the IVUS study of
Jianqiang Xu et al. was found to be related to the
need for atmospheric side branch intervention from
the distal main stent.25 In fact, all these studies have
only one purpose, to predict the loss of side
branches that cause mortality and morbidity before
the procedure and to choose the most appropriate
procedure technique accordingly. In our study, LDL
level, which is a risk for atherosclerosis and should
be screened routinely in patients, was determined as
a predictive marker for side branch loss.
Limitations of our study plaque formation
characteristics and atherosclerosis pathology had
not be defined by an intravascular technique. Maybe
in future studies intravascular ultrasound, and
multidetector computed tomography angiography
can be use to identify plaque characteristic such as
lipid core and calcification.
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