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A Histopathological Study on Hearts in Ischaemic
Heart Disease Fatalities

SK ADAVAL, GN KUNZRU, RN VERMA, RN DIWAN, VM ALURKAR
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A histopathological study on 43 hearts racovarsd
aulopsies  conducted on Jschaemic  Heart
Disensn (IHD) futalities fias been carried out with a
wew to dsterming the occlusive status of coronary
arterfes and its effect on the myocardivm, 74.5%, of
the hearts were from fatalities of age group betwesn
Al and 50 years. Commonest vessel Involved was
loft coranary artery and fis anterior descending
branch followed by right coronary artery and circum-
flex branch of left coronary artery. in thet ardar,
Commonest mode of pcclusion  was  thrombosis
associnted with atherosclerotic changes (22 tases)
falfowed by  progressiva  fuminal
(15 cases). Haemorrhage in atheromatous plague and
ruptura of the plague comprised the rarest cause of
occlusion (5 cases). Histological evidence of infarc-
tion was discernible in only 38.5%, of hearts. All
infarctions fnvolved onfy feft ventricle. commaonast
‘being anterior. Mechanizm of occlusive pathology
af coromery arteries with special reference to changes
in the myocardium, is discussed.

FEETOWITIE

QLDRUNP.HY atherosclerosis is the commonest
cause of Ischaemic Heart Disaase’. The prevalence and

“severity of the lasion, however, is reported 10 show
' marked geographical variation which has often been

linked with nutritional and other fzctors. Occlusion
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dus to atharpsclerotic process invalves progressive
luminal narrowing which may be associated with
thrombosis, haemorrhage into the plague or rupture
of an atheromatous plaque leading to  embolism,
Incidence of atherosclerotic process |s reported to be
higher in the anterior descending branch ot left
ctronnry artery followed by right coronary artery and
then the circumflex branch of lsft coronary,  In #sso-
ciation with atherosclerosis. thrombosis is a major
causa of coronary occlusion consequence of which
may of may not manifest in the form of an infarction,
However, when the infarctions occur the commonest
site is lelt vantricle,

Present study has been undertaken to assess the
atherosclerotic status of the hearts available during
autopsies conducted at Patholorgy Laboratory of
Command Hospital AF. Bangalore on IHD fatalities
during 1968-1973.

Material and Method

43 spzcimeans of heart recovered during autopsies
on patients who died of IHD at CHAF, Bangalore
were studied, Coronary arteries werg studied by
means of serial cross sections of the vessels at diffe-
rent intervals. Histololgical study was carried out on
blocke taken at 1 cm intervals from Lthe entire [ength
of left and right coronary arteries and thair majar
branches. In each case, the blocks included portions
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of myocardium, $o that sactions from many areas of
atrial and venticular wells as well as interventricular
septum were available, Atherosclerotic changes in
coronary arteries were graded according to Masan's
classification {1958) mentioned below and the
findings on gross examination were histologically
confirmed.

Grade 0 — Normal arteries

Grade | — Atheromalous plaquing leaving
adequate lumen (50%; or less nar-
rowing)

Grade 1l — Atheromatous  plaguing with
gevere restriction of lumen.

Grade 11l — Atheromatous plagquing with dege-

nerative changes particularly calei-
fication and/or complets occlusion
ol lumegn.

Ohsorvations

Aga qgroups of the fatalities studicd are shown
in Table—1.

TABLE—I

Age group distribution of 43 cases

Table | shows that out of 43 patients studied,’
only one case (2.37]) is in the age group of 21 10
30 years. 32 cases (74.47]) are in the age group af
31 to 50 years whila 10 cases (23.3%) are in lh.i
age group of 51 to 60 years.

Pravalence of atherosclerosis in different coranan
arteries is shown in Tables |l and 11l '

Table || shows that in 3 cases only laft
coronary artery and its descending branch is involved,
in 20 cases left and right coranary artaries are
involved. In two cases left coronary artery and itg
loft circumflex branch is Involved. In 18 cases, all
the three branches ara involved, It g, thus ubsewad{:
that left coronary artery and its anterior descending
kranch is commaonest 1o be involved by right coronary
arteries. Last to be involved is circumilex branch ol
|eft coronary arlary. '

Table 111 shows that in 32 hearts occlusion is
the left coronary artery and iis anterior descanding
hranch followed by 10 hearts with occlusion in the
right coronary artery. Only in one case ocelusion i
in the left circumfiex artery and in lwo cases { Tabla
111} ecclusion is both in the laft right coronary
arlerigs.

It is observed from Table Il that the most
common cause of occlusion (22 cages) is throms

Group Age No. of Percantage bosis with atherosclerosis.
CAasSes

I 21 10 30 years 1 23 In16 caseis only atherosclerosis with ngresaw:
|jumen narrawing. was observed while In 3 cases

Il 31 1o 40 years 17 335 hagmaorrhage in atheromatous plagues was sasn. Twio:
1A 41 to 50 years 16 34.9 casas showed rupture of atheromatous plagues and,

- one occlusion was due to haemorrhage in organising

IV 51 1o 60 years 10 23.3 thrombus with atheromatous plaque. 3

Table—11

Prevalence of atherosclerasis in different coronary arteries.

|nvelvement of

Age No. of Left coranary artery Rt coronary Lt circumfiex
Group CASES and jts anterior artery artery
descending branch
| 3 3 ==
] 20 20 20 —
i 2 2 = —
I 18 18 18 18
43 43 38 18
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TABLE—I

Frevalance of coronary atharosclerosis with or without complication

Brarh of No. of Grade 1 &  Grade Il Atherosc- Atharo- Athero-
coronary Cases 1l athero- chanpes lerosis sclarosis sclerosis Total
artery sclerotic with with with with
changes occlusion thrombosis haemarrage ambaolism.
of lumen
Ltcoronary artery 43 11 114(2)* 154-(1)i@ 24-(1)a 1 32
& its left anterior
descending
branch
Rt coranary 38 26 24(2)* (] 1 1 10
artary
Lt circumflex 20 18 1 1
artery.
Cause of coronary 134(2)"* 224-11)m 341 )@ 2 43
M Ona case is common with both thrombosis and haemorrhage.
% Two are common with occlugion in both Bt & Lt coronary arlaries,
TABLE—IV
Prevalence of myocardial infarction in differant age group
Age No. of Withaut Roceont Old Recant No. of Percentage
group CASES evidence infarction infarction and old casas
of infarction. upto 3 infarction showing
weeks old infarction
| 1 1 = — — — .
] 74 12 3 2 — 5 29.4
1l 15 8 4 2 1 7 46.6
Iy 10 B 1 ] — 5 50.0
Total 43 26 8 8 1 17
TABLE—V
Prevalence of infarcticn with occlusion of different coronary arteries
Sl Branch of coranary Mo. of Racant Old Recant grid
Mo. artery invalved C3ces infarction Infarction old infarction.
1. Lt coronary arteryand its 30 (5] 5 Mil.
antericr descending branch ' .. 5
2 Right coronary artery alone 10 2 2 Nlli
i Lt circumflex artery alone 1 Nl 1 Mil -
4, Lt & Rt coronary artery 2 il Mil T2 il
1256
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Evidence of mvocardial nfarction in different
age groups Is shown in Tahle |y,

Table IV shows that infaretion is present in only
17 cases out 43. In 8 cases recent infarction, in 8
cases old infarction and in 1 case both recent and
old infarction wers encountered. It is also observed
that evidence of infarction  incresses with the
incraase in age and ovarall Percantage ig 42,

Infarction with associated occlusion of differant
veseels s shown in Table-Vy,

Out of 8 cases of recent infarction 6 showed
only anlerior infarction and 2 both anterior and
postarior infarction. Out of 8 cases of old infarction,
in 5 cases there |s only anterior infarction, in? Cases
both posterior and anterinr Infarction and in one oHSH
both anterior and luteral infarction,

In ene case there is avidence of old anterior
infarction and fresh posterior infarction. None of the
cases show infarction of right vantricle,

Discussion

Coronary atherosclerosis has assumed importance
not only in the affluent population of the West, but
also in developing couniries such as India, Poor
economical nutritional status and dietary habita might
be responsible for the telatively low incidence and
mild nature of atherosclerosis In genaral and corg-
nary artery stheroma n panicular in the people of
India: Just as hesit diseasa i the leading cause of
death in the Unjied States, coronary heart disease.
especially the athsrosclerotic tvpe, is the chisf form
ot fatal cardiac disease in our country also. This
disease was not considered g significant factor in
young adulls in oarliar studies® ) W ¥ Franeh &
Dock® reviewed military personnel and distovered
80 vyoung soldiers benwesn age of 20 and
30 years having disd of uncomplicated Coronary
artery disease. Though coronary heart disease s
most prevalent in men past 45 vears of age® deaihs
from this disaasze outnumber those fram any other
type of heart diseass sven in early stages like 25 1o
24 vesrs of age Ouyr study includes only serving
defence personnel mostly in the a2ge group of 25 1o
45 years of age and findings in Tahie | may nol give
the true picture of 1he age incidence. None of the
femals hearts could be studied as permission far gula-
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Psy could not be obtained from next af kin, In our
series, 74.47; of cases ware in the 02 group of 3] to
60 years. Only one case died due to coronary
acclusion at the ags of 22 vears which has been
included in Group 1.

Most authors agree that atherasclerotic lesions
occur more frequently in the left corenary artery and
its anterior descending branch, than in the right
coronary artery, because this is the continuation of
main branch which providas the dredtest number of
arterial radicles and supplins the major myocardial
mass in males. It is, theretore, enatamically and
functionally the predominant artary to bear the main
thrust, ' In our series wa have found that all the 43
hearts show invalvement of lelt coronary artery and
its anterior descending branch, Incidence (s loss in
the right coranary artary and stil| less in the circum-
flex branch of the lef woronary artery. (Refer Tabla
). The area of sevarest involvement is about 2 om
to 2ems from the voranary ostiac  This happens
because haemodynamic forces near the Lifurcation,
viz eddying of the bload stream during  (he diastalin
recoil of the dilated COrONary arlarics, is an Impartant
factor in the machanism ul plaque formation?, In &
survey of 1495 cases of ooclusion Plotz"" found that
distribution of occlusion was most comman in lefl
and descending branch follawed by right coronary
artery, left circumfiex artery and left main artery,
in that order.

The atherosclerotic plagques are usually patchy

and situated cecentrically along one side of tha
lumen,

Une of the complications of caronary atheros.
clerosis is gradual ancroachment of the lesian Lo
the lumen of the artery, leading to luminar narrowing
tollowed by complete occlusion. Othar complications
are coronary thrombosis, intramural haemorrhage,
rupture of an atheromatays elague, and rarely, aneyr-
¥8m formation  and embolism  of atheromatous
material In  association with atherosclerosis and
embaolism of atheromatous tissie, coronary throm-
bosis iz & major cause of coronary occluzion.  Wa
have also observed that the commonest causa of
Coranary occlusion s thrombosis with atheroscle-
rosis,  followed by progressive  atherosclerotic
narrowing (Tabie 1113, Haemarrhage in atheromatous
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plague: and embolism due to ruplure of
atheromatous plagque is rare cause of coronary
occlusion in our series. In ope case thers was
evidence of hasemorrhage in organising thrombus.
Atheromatous lesion withou! thrombosis snd haemaor-
rhage can lead to myocardial ischssmia® a= in our
garigs also it is the second most common cause of
corgnary occlusion. In our series, only in 2 cases
there was complete occlusion of left and right
coronary artery though Horn et al® have observed
savere narrowing in two or three of the majo
arterial trunks in 81" of the hearts.

A consaquence of coronary  occlusion s myocar-
dial Infarction, a Ithough this need not invariably
happan. Tha collateral circulation may be adequate
s0 thot muscle necrosis is prevented or the patient
may die before any wvisible changes of an infarct
develop. Conversely infarction of the myocardium
can occur in tha absence of sudden ocelusion,
In these cases, myocardial ischaemia is the result of
coronary insufficiency brought on by certain factors
that increase the demand of the myocardium for maore
oxygent, A suggestion has been made that myoc-

cardial infarction unassociated with acule coronary

thrambosis may be the clinical equivalent of Salya's
experimentally produced electrolyte-steroid cardi-
opathy with necrosis®™. This is characterised by
larpe infarctoid necrosis caused by tha combined
action of certain steroids and sodium salts in the
absance of coronary ooclusion, In our series, in
majority of cases, thers was no evidence of infarc-
tion but percentage of infarction increases with
increase |n the age as per Table IV,

In younger age group, aclivily 18 8 precipitating
factor, fatal attacks occur mostly without warning
and prognosis is more severe. Old infarctions are
more with the jncreass in sge because palients
might have survived the fresh infarctions:

Almost all infarcts occur in the left ventricls.
The mast frequent site is the =res supplisd by the
branch of left coronary artery. The next mest com-
mon site is the area supplied by the right coronary
artery and [gss commonly in the arzas supplied by
the laft circumflex artery. In our series also all
infarcts have oecured In the left ventricle mostiy in
the areas supplied by the anterior descending
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brancn of left coranary artery.  Right vantricle which
is relatively thin walled, is sufficiently nourished by
blood diractly from the lumen ol the heartl through
the luminal vestels and its matabolic requiraments
are not wvery high, thus decreasing the possihility of
infarction?,
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