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Abstract

Introduction: Atherosclerosis of coronary artery accounts for a large proportion of cardiac morbidity and
mortality. We studied the possible association between the histo pathological changes of the coronary
atherosclerotic lesions.

Methods: We performed a retrospective and prospective autopsy analysis on 200 cases age range 19-90 years
including both male and female during March 2015 to march 2019. The following variables were considered: sex,
age, medical history, autopsy findings to macroscopic and histological evaluation of the heart. The autopsies were
performed according to standard techniques. In all autopsy cases the heart was dissected following standard
autopsy protocol by using inflow and outflow method and a section of the right coronary artery (RCA), a5 cm
segment of the left anterior descending artery (LADA) distal to the origin of the circumflex artery, but including
the region of origin of the circumflex branch and left coronary artery (LCA) from its origin. fixed in 10 %
formalin, marked for identification and sent for histopathological analysis.

Results: Atherosclerotic plaques were identified in 162 male (77.1%) and 48 female (22.8%) of female.
Atherosclerotic plaques were typically concentric and eccentric and was also associated with necrosis,
calcification, as well as had a higher inflammatory cell count. Furthermore, intima and media thickness of
coronary arteries were significantly higher the degree of microscopic lesion of atherosclerosis

increased proportionally with the increase in the intensity of lipid deposition.

Conclusion: In this study we found that increasing age is an risk factor for coronary artery disease. an enhanced
understanding of the patho biologic processes responsible

for atherosclerotic changes might allow for early identification of a high-risk coronary plaque and thereby provide
accurate knowledge of coronary artery disease load in population
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INTRODUCTION

Coronary artery disease (CAD) is a leading cause of
death of women and men worldwide and this number
is increasing worldwide Aging is associate with
structural and functional changes of the vessel wall,
which result in decreased vascular distensibility and
elevated arterial stiffness’?. As a result of increasing
arterial stiffness, systolic blood pressure increases,
causing a rise in left ventricular workload and as a
result of it hypertrophy, and diastolic blood pressure

decreases, leading to an impaired coronary perfusion
3, Chronic systemic inflammation also plays an
important role in atherogenesis, and may play a role in
formation of vulnerable coronary plaques, thereby
precipitating acute thrombosis and clinical coronary
vessel events 4. Atherosclerosis is a pathologically
diverse disease with heterogeneous mechanisms of
progression. Beginning of Irreversible atherosclerotic
plagues occur with smooth muscle cell-rich lipid pool
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lesions called as pathologic intimal thickening and it
is a lipid-driven, chronic inflammatory disease of the
vessel wall in which both innate and adaptive immune
responses play a role. Atherosclerosis is a complex
process involving inflammation and cellular
proliferation in the arterial wall. This proliferation is
mediated by a variety of thrombotic factors, and
vasoactive molecular growth factors, cytokines,
Mature lesions exhibit calcification®, which is
mediated by cells similar to osteoblasts . Infection
may cause formation of atherosclerotic lesions 8. Role
of hemostatic factors °°], insulin resistance I,
homocysteine, immune factors ', inflammation
markers 13, specific fatty acids 4 also has been
proved in atherosclerotic lesion

Coronary artery calcification (CAC) is a linearly of the
total burden of coronary atherosclerosis.

Aim and objective-The objective of the study was to
determine the possible association between the
histopathological changes of the coronary
atherosclerotic lesions.

Materials And Methods:our study is an
Retrospective and Prospective 5 yrs study performed
in the Department of Pathology ,M.G.M medical
college and M.Y Hospital, Indore on 200 cases based
histopathological analysis of autopsy
specimen(Heart) received in our department and their
association of smoking history as per record. For
Retrospective study: Case sheet and reports used and
for Prospective study we receive specimen containing
submitted to the department of pathology, M.G.M.

Observation And Result-

Medical college, Indore. We included sealed container
and well preserved in formalin- with labeling of
specimen, seal namuna of police station, panchnama
report and hospital documemts, if H/O of
hospitalization present and we excluded autolytic
sample. gross examination done inflow and outflow
method is used for Grossing of heart and for
microscopic examination H&E staining method was
used. The heart was dissected following standard
autopsy protocol at autopsy. we used inflow and
outflow method for dissection of heart. First of all,
sections of coronary arteries was taken after tracing in
corresponding groove. After gross a 5 cm section of
the right coronary artery (RCA) in the atrio-ventricular
groove from its origin, a 5 cm segment of the left
anterior

descending artery (LADA) distal to the origin of the
circumflex artery and a 5 cm section of left circumflex
artery was also taken.

All the sections of coronary arteries from each case
were fixed in 10 % formalin, marked for identification
and sent for histopathological analysis. Paraffin
sections were made and the sections stained using
Hematoxylin and Eosin (H & E) dyes.
Histopathological examination. In all subjects, the
heart was fixed with 10 % formalin. All specimens of
coronary arteries were taken from each heart for histo
pathological examination. Twenty-six blocks from the
right and left coronary artery were cut into 5-um-thick
serial sections and each section was stained with
hematoxylin and eosin stains.

NO OF CASES Percent
10-39 yrs age group | 59 29.5%
40-90 yrs age group | 141 70.5%
Total 200 100%

Table 1.- % Of Atherosclerotic lesion
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In our study cases below 40yrs of age having atherosclerotic lesion are 59(29.5%) and above 40 yrs of age

141(70.5%) cases have atherosclerotic lesion.

No. of cases (In LAD)

No. of case(In LCxA)

No. of case(In RCA)

Stenosis of less | 80 110 90
than grade IV

Stenosis of grade | 120 90 110
v

Total 200 200 200

In our study out of 200 cases of myocardial infarction 120 cases(60.0%) in LAD,103 cases(45.0%) in

Table 2.-Grading of Stenosis in coronary vessels

LCA,(55.0%) cases in RCA show coronary stenosis of grade IV.

Table.14.- Degree of Coronary artery stenosis

% Of | Grade | No. of case In LAD No. of case in LCxA | No. of cases in RCA
Stenosis
<25% I 11 25 20
26-50% I 12 36 30
51-75% i 57 49 40
76-100 v 120 90 110

200 200 200

In both LAD and RCA out of 200 cases maximum
120(60%) and 110(55%) cases show grade IV
stenosis. In LXCA 90 cases (45%) have grade IV
stenosis.

Histopathological, moderate to severe atheromatous
lesions were observed in the coronary arteries. In some
cases, a numerous number of macrophages and
lymphoplasmacytic-rich infiltrates were detected. In
most cases, severe atheromatous lesions containing
abundant chronic inflammatory cells infiltration
predominantly comprises of Lymphocytes and
neutrophils. Calcium deposits were frequently
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observed in the tunica media and adventitia of
coronary arteries. These histologic changes were
consistent with atherosclerotic deposits, Numerous
macrophages with foamy cytoplasm infiltrated the
tunica intima and media. In severe lesions, the tunica
media contained enlarged macrophages. with foamy
cytoplasm, hyaline material, fibrofatty plaque. and
mineralized material. In some cases, lesions were
characterized by dense intimal fibrosis with necrotic
debris and foam cells typical of atherosclerosis.in
proximal lesion proximal lesions were more
commonly atheromatous plaques as compared with
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distal narrowing’s. Inflammatory cells were more  in segments containing luminal atherosclerotic
abundant within segments with luminal atherosclerotic plagues Whereas the presence of calcium
plaques. Calcium deposits were more commonly seen

o N

el

Figurel.severe narrowing of LAD due to Atherosclerotic changes Figure2. Atheroma formation

Figure3.Calcification in RCA Figure 4 Atheromatous changes with narrowing of LXCA

deposits had an excellent specificity of luminal intimal in location. In the present study, calcium in the
atherosclerotic plaques, the majority of atherosclerotic coronary plagque is often fragmented and may be
plaques were not calcified, and hence, sensitivity was located deep in the plaque or close to the surface
much lower. Although we had not stained the internal However the frequency of calcified nodules (with L0
elastic lamina because of extreme superficiality of the  surface thrombus), a form of calcification m
calcified areas, we supposed that most of them were \%
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that results in irregular nodules of calcium is higher in
coronary disease.

Discussion-

Atherosclerosis is a disorder of large- and medium-
sized  muscular  arteries, characterized by
inflammatory changes of smooth muscle cells and
formation of atherosclerotic plaques of necrotic cores;
calcium deposition and collection of modified lipids,
endothelial cells, leukocytes, and foam cells16.
Buildup of material and infiltrates leads to vascular
remodeling, acute and chronic obstruction of coronary
lumen occur abnormalities of blood flow, and reduced
oxygen supply to systemic target organs 17,18
Atherosclerosis is the most common pathologic
process responsible for cardiovascular disease 19,20.
The autopsy study provides a means of understanding
the basic process which sets a stage for clinically
significant atherosclerotic cardiovascular disease.
There is no valid method of sampling and study of
coronary artery in living population. It was, therefore,
considered that death suspected due to cardiovascular
pathology, probably provide the best sample of the
living population for studying atherosclerosis. In this
study, the histological examination of the serially
sectioned coronary arteries from 200 cases who died
of suspected myocardial infarction and un revealed the
frequent presence of atherosclerotic lesions and their
grading from grade | to grade IV. The lesions are
characterized by infiltration in the intima and media of
coronary artery, monocytes foam cells, rich-
lymphocytes and deposits of mineral material, mainly
composed of cellular matrix network, as well as
fragmentation of the elastic fiber system. Age is a
powerful risk factor for coronary heart disease. The
development of atherosclerosis increases markedly
with age, sex, smoking, alcohol and life style. The
coronary atherosclerosis is also increasing with rapid
pace in all age group also.

Autopsies performed on casualties of the Korean War
revealed coronary artery involvement in 77.3 % of the
hearts studied,

Data after the Vietnam War noted the presence of
atherosclerosis in 45 % of casualties with severe
disease in 5 %. One hundred eleven victims of non-
cardiac trauma underwent pathologic examination of
their coronary arteries to estimate the presence and
severity of coronary atherosclerosis. Sudden coronary
death (SCD) in older individuals is generally

© 2021 IJIMSCR. All Rights Reserved

associated with extensive coronary atherosclerosis,
although it may be the first manifestation of ischemic
heart disease. Low-density lipoprotein remains the
most important risk factor for development of
atherosclerosis in humans

and has been also associated with atherosclerosis in

animals17,19,21,22. immune and inflammatory
mechanisms of atherosclerosis have gained
tremendous interest in the past 20 years23,24

Data suggest an important role for chemokines and
chemokine receptors in atherosclerosis and highlight a
network of cytokines that modulate the immune

response and inflammation of the arterial wall 25,26.
it has been shown in humans that all phases of
atherosclerosis are regulated by inflammatory
mechanisms,

the possible impact of chronic inflammation in the
development of atherosclerosis in animals and the
importance of preventive diagnosis should be
considered 26,27

In our study, an increased number of inflammatory
cells,atheromatous changes and areas of necrosis and
calcification seen in  segments  containing
atherosclerotic plaques, consistent with findings from
studies on atherosclerosis of coronary arteries 29,30

Moreover, lymphocytes were more abundant in
sections containing atherosclerotic plaques, in our
study, lymphocytes were the predominant
inflammatory cells in the majority of atherosclerotic
plaques The findings of a study by van der Wal et
al.31also suggested a predominance of lymphocytes in
venous compared with arterial plagues.Although the
reasons for a predominance of lymphocytes in vessel
atherosclerotic lesions need further investigation

In the present study, it was observed that 162 cases

(81.0%) were males and 38 (19.0 %) were females
showing atherosclerotic changes

which are concordant with other researchers’ findings
that showed 74.8 % males and 24.2 % females.32,33
IThej et al., showed 62 % were males & 50 % were
females in Indian population 34. Study reported by

Yazdi SAT et al., showed 73 % males and 61 %
females had atherosclerosis in a population of
Iran.This difference is again explained by the
demographic, geographic, racial, lifestyle & dietary
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variation in population 35 Singh H et al., have reported
the incidence of atherosclerosis in the coronaries to be
68 % in males and 27 % in females 36.

In our study we found that Coronary artery calcium
(CAC) has been demonstrated to be associated with
the risk of coronary heart disease.

Rumberger et al. have made additional
recommendations for specific cut points for mild,
moderate, and severe coronary artery calcium Thus,
coronary calcium is not a marker for neither unstable
nor stable plaques.

Atherosclerosis and coronary artery disease are huge
health concerns but It is well known that lifestyle
modification and drug therapy in selected individuals
can reduce the risk of hard cardiac events.

Conclusions

Our study suggested that atherosclerotic changes vary
according to age and sex. calcification is found more
frequently in advanced lesions; Histopathological
investigation has shown that plaques with microscopic
evidence of mineralization are larger and associated
with larger coronary arteries than plaques or arteries
without calcification. Finally, histopathological
studies provide the most accurateclues to a better
understanding of human coronary artery disease. With
better insight into disease pathophysiology, novel
interventions could be introduced to improve care and
future outcomes for patients undergoing coronary
artery disease

References

1. Bairey NCB, Merz BD, Johnson BL, Sharaf
WISE. Hypoestrogenemia of hypothalamic
origin and coronary artery disease in
premenopausal women:a report from the
NHLBI-sponsored WISE study. J Am Coll
Cardiol.2003;41:413-9.

2. Chirinos JA, Segers P, Duprez DA, Brumback
L, Bluemke DA, Zamani P, et al.Late systolic
central hypertension as a predictor of incident
heart failure: theMulti-ethnic Study of
Atherosclerosis. J Am Heart Assoc. 2015;4(3):
e001335.

3. Bertomeu A, Garcia-Vidal O, Farré X.
Preclinical coronary atherosclerosis in a
population with low incidence of myocardial
infarction: cross sectionalautopsy study.

© 2021 IJIMSCR. All Rights Reserved

10.

11.

12.

British Med J. 2003;327(7415):591-2. Sharma
K, Gulati M. Coronary artery disease in
women: a 2013 update.

Glob Heart. 2013;8(2):105-12.

Koopal C, Retterstgl K, Sjouke B, Hovingh
GK, Ros E, de Graaf J, et al.Vascular risk
factors, vascular disease, lipids and lipid
targets in patients  with  familial
dysbetalipoproteinemia: a European cross-
sectional study. Atherosclerosis.
2015;240(1):90-7.

Tintut Y, Patel J, Territo M. Calcification of
human vascular cells in vitro is correlated with
high levels of matrix Gla protein and low
levels of osteopontin expression. Circulation.
2002; 105:650-5.

Rodriguez-Saldafia J, Rodriguez-Flores M,
Cantu-Brito  C,  Aguirre-Garcia  J.A
pathological study of the epidemiology of
atherosclerosis in Mexico City. Cardiol Res
Pract. 2014; d0i:10.1155/2014/264205.

Campbell LA, Rosenfeld ME. Infection and
Atherosclerosis Development.Arch Med Res.
2015 May 21

9.10. Knuiman MW, Folsom AR, Chambless
LE, Liao D, Wu KK. Association ofhemostatic
variables with  MRI-detected  cerebral
abnormalities: the atherosclerosis risk in

community’s study.
Neuroepidemiology.2001;20(2):96-104.

Jefferis BJ, Whincup PH, Lennon LT,
Papacosta O, Goya WS. Physical activityin
older men: longitudinal associations with
inflammatory and hemostatic biomarkers, N-
terminal pro-brain natriuretic peptide, and
onset of coronary heart disease and mortality.
J Am Geriatr Soc. 2014;62(4):599-606.

Wong TY, Klein R, Sharrett AR. Retinal
arteriolar narrowing and risk of coronary heart
disease in men and women. The
Atherosclerosis Risk in Communities Study.
JAMA. 2002; 287:1153-9.

Huber SA, Sakkinen P, David C. T helper-cell
phenotype regulates atherosclerosis in mice
under conditions of mild

o
O

()
oo
[\
a W



13.

14.

15.

16.

17.

18.

19.

20.

21.

hypercholesterolemia.  Circulation.

103:2610-16.

Gauss S, Klinghammer L, Steinhoff A, Raaz-
Schrauder D, Marwan M, Achenbach S, et al.
Association of systemic inflammation with
epicardial fat and coronary artery calcification.
Inflamm Res. 2015;64(5):313-9.

Lakoski SG, Greenland P, Wong ND.
Coronary artery calcium scores and risk for
cardiovascular events in women classified as
“low risk” based onFramingham risk score: the
Multi-Ethnic ~ Study of  Atherosclerosis
(MESA). Arch Intern Med. 2007; 167:2437—
42,

de Oliveira Otto MC, Wu JH, Baylin A,
Vaidya D, Rich SS, Tsai MY, et al.Circulating
and dietary omega-3 and omega-6
polyunsaturated fatty acids and incidence of
CVD in the Multi-Ethnic  Study of
Atherosclerosis. J Am  Heart Assoc.
2013;2(6):e000506.

Bavelaar FJ, Beynen AC. Atherosclerosis in
parrots: a review. Vet Q. 2004; 26:50-60.

Brunkwall J, Mattsson E, Bergqvist D. Diet-
induced atherosclerosis in rabbits alters
vascular prostacyclin release. Eicosanoids.
1992;5:197-202.

Fricke C, Schmidt V, Cramer K.
Characterization  of  atherosclerosis by
histochemical and immunohistochemical
methods in African grey parrots (Psittacus
erithacus) and Amazon parrots (Amazona
spp.). Avian Dis. 2009; 53:466-72.

Centers for Disease Control and Prevention
CDC. Racial/ethnic and socioeconomic
disparities in multiple risk factors for heart
disease and stroke. MMWR Morb Mortal
WKly Rep. 2005; 54:113-7.

Galkina E, Ley K. Immune and inflammatory
mechanisms of atherosclerosis. Annu Rev
Immunol. 2009; 27:165-97.

Silverman S. Diagnostic Imaging. In: Mader
DR, editor. Reptile Medicine and Surgery. 2nd
ed. St. Louis: Saunders Elsevier; 2006. p.
4714809.

2001;

© 2021 IJIMSCR. All Rights Reserved

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Willecke F, Yuan C, Oka K, Chan L, Hu Y,
Barnhart S, et al. Effects of High Fat Feeding
and Diabetes on Regression of Atherosclerosis
Induced by Low-Density Lipoprotein Receptor
Gene Therapy in LDL Receptor-Deficient
Mice. PL0S One. 2015;10(6):e0128996.

Fricke C, Schmidt V, Cramer K.
Characterization  of atherosclerosis by
histochemical and immunohistochemical
methods in African grey parrots (Psittacus
erithacus) and Amazon parrots (Amazona
spp.). Avian Dis. 2009; 53:466—72.

Centers for Disease Control and Prevention
CDC. Racial/ethnic and socioeconomic
disparities in multiple risk factors for heart
disease and stroke. MMWR Morb Mortal
WKIly Rep. 2005; 54:113-7.

Galkina E, Ley K. Immune and inflammatory
mechanisms of atherosclerosis. Annu Rev
Immunol. 2009; 27:165-97.

Galkina E, Ley K. Immune and inflammatory
mechanisms of atherosclerosis. Annu Rev
Immunol. 2009; 27:165-97.

Hansson GK, Libby P. The immune response
in atherosclerosis: a double-edged sword. Nat
Rev Immunol. 2006; 6:508-19.

Thomas AC, Knapman PA, Kirkler DA,
Davies MJ. Community study of the causes of
‘natural’ sudden death. Br Med J. 1988;
297:1453-6.

Hassantash SA, Bikdeli B, Kalantarian S,
Sadeghian M, Afshar H. Pathophysiology of
aortocoronary saphenous vein bypass graft
disease. Asian Cardiovasc Thorac Ann. 2008;
16:331-6.

Packard RR, Lichtman AH, Libby P. Innate
and adaptive immunity in atherosclerosis.
Seadaptive immunity in atherosclerosis. Semin
Immunopathol. 2009; 31:5-22

Cherian SM, Bobryshev YV, Inder SJ, Wang
AY, Lord RS, Farnsworth AE. Dendritic cells
in aortocoronary saphenous vein bypass grafts.
Heart Lung Circ. 2000; 9:39-42.

()
oo
[\
a W



32. Packered,litthman and libby innate and Heart  Association classification of
adoptive immunity.min Immunopathol. 2009; atherosclerosis:  An  autopsy  study. J
31:5-22. Cardiovasc Dis Res. 2012;3(4):265-71.

33. Cherian SM, Bobryshev YV, Inder SJ, Wang 35. Yazdi SAT, Rezaei A, Azari JB, Hejazi A.

AY, Lord RS, Farnsworth AE. Dendritic cells Prevalence of Atherosclerotic Plaques in
in aortocoronary saphenous vein bypass grafts. Autopsy Cases with Noncardiac Death. Iranian
Heart LungCirc. 2000; 9:39-42. J Pathol. 2009;4(3):101-4.

34. Thej MJ, Kalyani R, Kiran J. Atherosclerosis 36. Singh H, Oberoi SS, Gorea RK, Bal MS.
in coronary artery and aorta in a semi-urban Atherosclerosis in coronaries in Malwa region
population by applying modified American of Punjab. JIAFM. 2005; 27:236-9

o)}
o
O

()
oo
[\
a W

© 2021 IJIMSCR. All Rights Reserved



