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Study on correlation between property of coronary artery
lesion and degree of coronary artery stenosis of
elderly patients with coronary heart disease
Chao Wang1, Xiang Tian2 , Wei Xia3, Qianmei Liu4
ABSTRACT
Objective: To discuss the influence of coronary artery lesion of elderly patients with coronary heart disease
(CHD) on left ventricular remodeling.
Methods: Retrospective selection method was used to choose 80 elderly CHD patients who received
coronary angiogram examination in Baoding First Central Hospital from January 2014 to February 2018
as the objects of study. According to coronary artery lesion, the patients were classified into single
vessel lesion group (single vessel group) and multi-vessel lesion group (multi-vessel group, the number of
lesion vessels ≥2). Single vessel group included 60 patients, and multi-vessel group includes 20 patients.
Intravascular unltrasound was applied to record coronary plaque property of all patients and transthoracic
echocardiography was used to record left ventricular remodeling. Later correlation analysis was carried
out.
Results: The proportion of calcified plaque and mixed plaque was higher than that of single vessel group,
and the differences had statistical significance (P<0.05). Left ventricular end diastolic volume (LVEDV)
and left ventricular end-systolic volume (LVESV) of multi-vessel group were higher than that of single
vessel group, while left ventricular ejection fraction (LVEF) was lower than that of single vessel group.
The differences had statistical significance (P<0.05). Linear correlation analysis showed coronary artery
lesion was positively correlated with LVEF and calcified plaque (r=0.287, 0.371, P<0.05). Multiple linear
regression analysis showed LVEF, calcified plaque and LDL-C were independent risk factors of multi-vessel
coronary artery lesion of old CHD patients (P<0.05).
Conclusion: The number of coronary artery lesions is significantly correlated with left ventricular
remodeling, and can increase the proportion of calcified plaque and mixed plaque, thus leading to left
ventricular remodeling abnormity.
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With rapid economic development, improvement
of living standards in China, accelerated population
aging progress and change of life style, both
morbidity and death rate of cardiovascular disease
rises year by year. Cardiovascular disease has
become the second largest disease, only second to
malignant tumor. CHD is the major fatal disease.1,2
Epidemiology shows the morbidity of CHD in
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China is close to 2%, and the morbidity among the
elderly exceeds 5%.3,4
Modern researches display that CHD patients
mainly suffer by the formation of intra-coronary
plaque resulting from atherosclerosis in coronary
arteries. The development of plaque will result in
luminal stenosis and even obstruction will take
place. Finally, myocardial ischemia and anoxia will
lead to damage of cardiac muscles.5-7 Myocardial
cell damage can reduce cardiac pump function. The
heart changes to spherical structure from normal
ellipsoid structure, and thus cardiac dilatation
occurs, thus leading to ischemic cardiomyopathy.8,9
Studies have showed that, the formation of
vulnerable plaque and occurrence of coronary event
are closely related to left ventricular remodeling.
Intravascular unltrasound can recognize the
property of coronary artery lesion and vascular
wall structure of old CHD patients, and judge
remolding property of plaque and plaque property
so as to predict left ventricular remodeling.10,11
Early identification of the nature of coronary
atherosclerotic plaque and its relationship with left
heart remodeling is essential for early intervention
in the treatment of coronary heart disease. In this
study, the influence of coronary artery lesion of
old CHD patients on left ventricular remodeling
is discussed to clarify the mechanism of left
ventricular remodeling.

Inclusion criteria: Age ≥60; CHD diagnosed by
coronary arteriography; complete clinical and
diagnosis data; all the patients signed informed
consent form; the patients did not take statin or
receive lipid regulation and lipid-lowering drug
treatment four weeks before hospitalization.
Exclusion criteria: Patients with infectious diseases,
injury and malignant tumor; pregnant women and
lactating women; patients with diffuse stenosis
or branch and opening stenosis. The comparison
differences in gender, age, disease type, course of
disease and LVEF of both groups had no statistical
significance (P>0.05), as shown in Table-I.
Mainstream
intravascular
unltrasound
examination
equipment
manufactured
by
American VOLCANO was used, with the ultrasonic
frequency of 9-14MHz. The patients adopted
supine position. The ultrasonic probe was put at
the far end of coronary artery lesion for continuous
vertical section and cross section examination, and
automatically retracted to the near end of lesion
at the 0.5mm/s constant speed to record imaging
characteristics.
Plaque Property: (1) Mixed plaque: if the same
section shows multiple kinds of echo, the plaque is
mixed plaque; (2) Calcified plaque: echo intensity
of the plaque exceeds adventitia echo of coronary
artery wall, accompanied with acoustic shadow
at the rear of the plaque; (3) Fiber plaque: echo
intensity of the plaque is similar to adventitia echo
of coronary artery wall; (4) Lipid plaque: plaque
echo is lower than adventitia echo of coronary
artery wall.7
Parameters of left ventricular remodeling: Acuson
S2000 diasonograph of Siemens was chosen, with
the ultrasonic frequency of 9-14MHz. SIMPSON
method was used to gain LVEDV, LVESV, LVEF
and other parameters according to the principle of
counting-volumetric method and the count of endsystole and end diastole of cardiac cycle.

METHODS
This retrospective selection method was used to
choose 80 elderly CHD patients who had coronary
angiography examination in Baoding First Central
Hospital from January 2014 to February 2018 as the
objects of study. The study was approved by the
Institutional Ethics Committee of our hospitals, and
written informed consent was obtained from all
participants.

Table-I: General data comparison.

Group

No.
(n)

Disease type (acute
myocardial infarction /
unstable angina pectoris /
stable angina pectoris)

Course
of disease
(month)

BMI (kg/
m2)

Gender
(male/
female)

Age (year)

LVEF (%)

Multi-vessel
group

20

10/5/5

5.29±1.94

22.74±3.13

11/9

47.20±4.19

54.29±6.15

Single vessel
group

60

32/16/12

5.30±2.09

22.18±2.78

33/27

47.13±3.89

54.11±5.82

t or X2

0.241

0.045

0.344

0.000

0.144

0.201

P

0.886

0.893

0.571

1.000

0.755

0.714
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Table-II: Comparison of plaque property (n).
Group

No.(n)

Fiber plaque

Lipid plaque

Calcified plaque

Mixed plaque

Multi-vessel group

20

4(20.0%)

4(20.0%)

8(40.0%)

4(20.0%)

Single vessel group

60

7(11.7%)

6(10.0%)

28(46.7%)

19(31.7%)

X2

6.955

P

0.003

Three to five milliliter fasting venous blood
before treatment was drawn from the patients and
determined by Baoding First Central Hospital.
Roche full-automatic biochemical analyzer was
used for the test. The test indexes included blood
glucose and blood fat.
Statistical Method: SPSS19.00 software was used to
analyze measurement data and enumeration data.
Measurement data and enumeration data were
expressed with mean ±standard deviation, and
percentage. T test and chi-square X2 analysis were
applied for contrast. Linear correlation analysis and
multiple linear regression analysis were used for
correlation analysis. Test level: α= 0.05.

group. The comparison differences had statistical
significance (P<0.05), as shown in Table-III.
Correlation Analysis: Among the patients in
both groups, linear correlation analysis showed
coronary artery lesion was significantly related to
LVEF and calcified plaque (r=-0.287, 0.371, P<0.05).
Multiple coronary artery lesion was used as the
dependent variable, and clinical investigation data,
ultrasonic test index and hematology test data were
used as the independent variables. Multiple linear
regression analysis displayed that, LVEF, calcified
plaque and LDL-C were independent risk factors
of multi-vessel coronary artery lesion of old CHD
patients(P<0.05), as shown in Table-IV.

RESULTS

DISCUSSION

The proportion of fiber plaque and lipid plaque
in multi-vessel group was higher than that in single
vessel group. The proportion of mixed plaque and
calcified plaque in multi-vessel group was lower
than that in single vessel group. The differences
had statistical significance (P<0.05), as shown in
Table-II.
LVEDV and LVESV values in multi-vessel group
were higher than that in single vessel group.
LVEF value was lower than that in single vessel

CHD refers to a heart disease caused by
myocardial anoxia and ischemia resulting from
vascular cavity obstruction due to atherosclerosis
of coronary artery. CHD is common among the
elderly. The number of coronary artery lesions
represents the severity of CHD.12,13
This study shows that the proportion of mixed
plaque and calcified plaque in multi-vessel group
was higher than that in single vessel group, and
the differences had statistical significance. The
main compositions of fiber plaque and lipid plaque

Table-III: Comparison of left ventricular remodeling indexes (mean ±standard deviation).
Group

No.(n)

LVEDV(ml)

LVESV(ml)

LVEF (%)

Multi-vessel group

20

140.69±11.48

85.02±15.20

51.09±8.22

Single vessel group

60

126.30±30.20

62.49±10.88

56.20±7.28

t

13.092

14.592

5.799

P

0.000

0.000

0.011

Table-IV: Multi-factor Logistic regression analysis of multiple
coronary artery lesion of old CHD patients (n=178).
Variable

β

SE

Wald

P

OR

95%CI

LDL-C

0.012

0.005

6.109

0.013

2.781

1.194-6.123

Calcified plaque

1.882

0.598

8.813

0.003

3.298

1.284-7.343

LVEF

0.029

0.013

5.098

0.024

3.098

1.333-8.092
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include lipid, necrotic tissue, fresh thrombus or
loose cellular fibrous tissue. The main compositions
of mixed plaque and calcified plaque include dense
fibrous tissue and calcification composition.14 The
stiffness of lipid is smaller than that of calcified
tissue. Thus, when lumen area decreases, the
tissue rich in lipid can dilate more easily under
the action of shear stress. When the lesion is in the
proliferating phase, more lipid compositions and
inflammatory cells infiltrate. Thus, the plaque is
unstable, and may fracture easily thus leading to
CHD and multiple coronary artery lesion.15
Ventricular remodeling refers to myocardial
structure, function and configuration changes
caused by a series of complex molecule and
cell mechanisms. The change of ventricular
remodeling in turn deteriorates systolic and
diastolic functions and even conduction function of
CHD patients. Thus, the degree of left ventricular
remodeling is closely related to cardiac function
and prognosis.16,17 This study shows that LVEDV
and LVESV values in multi-vessel group were
higher than that in single vessel group, while the
LVEF value was lower than that in single vessel
group. The contrast differences had statistical
significance (P<0.05). From the perspective of
mechanism, myocardial hypo perfusion scope of
CHD patients with multiple coronary artery lesion
is larger, and ischemia and anoxia are more severe.
As a result, haemodynamical load of cardiac
ventricle further increases, and abnormal load
conditions further worsen. Besides, left ventricle
dysfunction occurs and the functions present the
spiral decline. Finally, progressive dilation of left
ventricle is caused, and the disease worsens.18
The change of coronary plaque structure leads to
coronary vascular cavity remolding, which is the
compensatory response of blood vessels to blood
flow resistance, artery wall damage and vascular
endothelial cell proliferation. It can to some extent
guarantee effective blood supply of diseased
vessels and delay myocardial ischemia. But,
positive remolding leads to Lumen eccentricity
and plaque stress increase, and the plaque can
easily fracture.19 The changes in some metabolism
factors such as postprandial metabolism can also
increase blood coagulation, thus leading to the
increase of cardiovascular event risk, and unstable
clinical manifestations of CHD patients.20,21 Linear
correlation analysis showed that coronary artery
lesion was positively correlated with LVEF
and calcified plaque (P<0.05). Multiple linear
regression analysis indicated that LVEF, calcified
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plaque and LDL-C were independent risk factors
of multi-vessel coronary artery lesion of old
CHD patients (P<0.05), which is consistent with
previous research findings.22
In conclusion, the number of coronary artery
lesions is significantly correlated with left ventricular
remodeling, and can increase the proportion of
calcified plaque and mixed plaque, thus leading to
left ventricular remodeling abnormity.
Source of funding: None.
Conflicts of interest: None.
REFERENCES
1.

Feng F, Wang YC, Hu XB, Liu X W, Ji G, Chen YR, et
al. The transcription factor rbp-j-mediated signaling is
essential for dendritic cells to evoke efficient anti-tumor
immune responses in mice. Mol Cancer. 2010;9(1):1-12. doi:
10.1186/1476-4598-9-90.
2. Min H, Bin Q. Effect of Atorvastatin Combined with
valsartan on coronary artery disease and inflammation in
patients with coronary heart disease J. Modern Pract Med.
2018;30(1):38-40.
3. Jaiswal A, Jemtel THL, Samson R, Mancini D. Sustained
Cardiac Recovery Hinges on Timing and Natural History
of Underlying Condition. Am J Med Sci. 2018;356(1):47-55.
doi: 10.1016/j.amjms.2018.02.008.
4. Alvi RM, Neilan AM, Tariq N, Awadalla M, Afshar M,
Banerji D, et al. Protease Inhibitors and Cardiovascular
Outcomes in Patients With HIV and Heart Failur. J Am Coll
Cardiol. 2018;72(5):518-530. doi: 10.1016/j.jacc.2018.04.083.
5. Zhao P, Zhou C, Yu J, Su X, Liu Z, Neurology DO. Safety
and effectiveness of interventional therapy in treatment of
stenosis of carotid artery before coronary artery bypass graft
surgery. J Brain Nervous Dis. 2018;26(3):171-175.
6. Ma M, Diao KY, Yang ZG, Zhu Y, Guo YK, Yang MX,
et al. Clinical associations of microvascular obstruction
and intramyocardial hemorrhage on cardiovascular
magnetic resonance in patients with acute ST segment
elevation myocardial infarction (STEMI): An observational
cohort study. Medicine (Baltimore). 2018;97(30):e11617.
doi: 10.1097/MD.0000000000011617.
7. Yao J, Xu J, Yong YH, Cao K J, Chen SL, Xu D. Evaluation
of global and regional left ventricular systolic function
in patients with frequent isolated premature ventricular
complexes from the right ventricular outflow tract. Chinese
Med J. 2012;125(2):214-220.
8. Elboudwarej O, Wei J, Darouian N, Cook-Wiens G, Li Q,
Thomson LEJ, et al. Maladaptive left ventricular remodeling
in women: An analysis from the Women’s Ischemia
Syndrome Evaluation-Coronary Vascular Dysfunction
study. Int J Cardiol. 2018;1(268):230-235. doi: 10.1016/j.
ijcard.2018.03.139.
9. Guo X, Wang X, Zhang X, Ahmed AO, Hsi DH, Zhang D.
Acute myocardial infarction after blunt chest wall trauma
with underlying coronary aneurysm: a case report. BMC
Cardiovasc Disord. 2018;18(1):118. doi: 10.1186/s12872-0180861-x.
10. Wen X, Ying Z, Ding d, De-guo W. Correlation study on the
serum periostin and cardiac remodeling in elderly patients
of coronary heart disease with heart failure. Acta Academiae
Medicine Wannan. 2018;37(3):223-226.
Vol. 35 No. 1

www.pjms.org.pk

239

Study on Correlation between Property of Coronary Artery Lesion
11. Wang Y, Mintz GS, Gu Z, Qi Y, Wang Y, Liu M, et al. Metaanalysis and systematic review of intravascular ultrasound
versus angiography-guided drug eluting stent implantation
in left main coronary disease in 4592 patients. BMC
Cardiovasc Disord. 2018;18(1):115.
12. Yundi J, Tongtong Y, Zhuo W, Zhijun S, Zhaoqing S. Effects
of age on the prognosis of patients with coronary heart
disease complicated with type 2 diabetes mellitus after
percutaneous coronary intervention. Shandong Med J.
2018;58(6):15-18.
13. Ye P, Li D, Li C, Chen X. Effect of fluvastatin on inflammatory
factors, mmp-9, malb, hcy and apn in patients with early
diabetic nephropathy. J Hainan Med Uni. 2016;22(17):36-39.
14. Bolli R, Hare JM, March KL, Pepine CJ, Willerson JT,
Perin EC, et al. Rationale and Design of the CONCERTHF Trial (Combination of Mesenchymaland c-kit(+)
Cardiac Stem Cells As Regenerative Therapy for Heart
Failure.. Circ Res. 2018;122(12):1703-1715. doi: 10.1161/
CIRCRESAHA.118.312978.
15. Chew DS, Wilton SB, Kavanagh K, Southern DA, TanMesiatowsky LE, Exner DV. Left ventricular ejection
fraction reassessment post-myocardial infarction: Current
clinical practice and determinants of adverse remodeling.
Am Heart J. 2018;4(198):91-96. doi: 10.1016/j.ahj.2017.11.014.
16. Hai-bo Z, Peng W, Ping R, Yi L, Chen L, Zheng-lin H, et
al. Clinical characteristics and short-term prognosis of acute
ST-segment elevation myocardial infarction in young and
middle-aged people in plateau. South China J Cardiovas
Diseases. 2018;24(1):30-33.
17. Wang G, Li Y, Peng Y, Tang J, Li H. Association of
polymorphisms in MALAT1 with risk of coronary
atherosclerotic heart disease in a Chinese population. Lipids
Health Dis. 2018;17(1):75. doi: 10.1186/s12944-018-0728-2.

18. Nan Z. Correlation between carotid atherosclerotic plaque
and coronary heart disease by Doppler ultrasonography.
Clin Res Pract. 2018;3(9):146-147.
19. Peng Z, Li ZL, Xu CS, Yan QN, Song XD, Qiang F. Correlation
of angiotensin converting enzyme and angiotensin
converting enzyme 2 expressions to oxidized low-density
lipoprotein in human umbilical vein endothelial cells. J Clin
Rehabilit Tissue Engine Res. 2008;12(20):3869-3873.
20. Nicolau JC, Rhm F, Silva SA, Rochitte CE, Jr RA, Jr MJ, et
al. Stem-cell therapy in ST-segment elevation myocardial
infarction with reduced ejection fraction: Amulti center,
double-blind randomized trial. Clin Cardiol. 2018;41(3):392399. doi: 10.1002/clc.22882.
21. Yun-long Z, Pu-bo L, Dan-xia S, Hong-juan Z. Relationship
between left ventricular end-diastolic pressure and severity
of coronary heart disease in patients with coronary heart
disease. Hainan Med J. 2018;29(6):754-757.
22. Madaj PM, Budoff MJ, Li D, Tayek JA, Karlsberg RP,
Karpman HL. Identification of non calcified plaque in young
diabetics: an opportunity for early primary prevention of
coronary artery disease identified with low dose coronary
computed tomographic angiography. J Am Coll Cardiol.
2011;57(14):E815-E815. doi: 10.1016/S0735-1097(11)60815-2

Authors’ Contributions:
CW & XT: Designed this study and significantly
revised the manuscript.
QL & WX: Performed this study and drafted the
manuscript.

Authors:
1.
2.
3.
4.
1-4:

Pak J Med Sci

January - February 2019

Chao Wang,
Xiang Tian,
Wei Xia,
Qianmei Liu,
Department of Cardiology,
Baoding First Hospital
Baoding 071000,
P. R. China.

Vol. 35 No. 1

www.pjms.org.pk

240

