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Abstract

Sudden death due to coronary artery disease is the leading cause of death globally. Occlusive
coronary artery disease results in ischemia of myocardial tissue and subsequent infarction.
Various treatment modalities like blood thinners, percutaneous coronary intervention (PCI)
etc are being employed in the treatment of acute myocardial infarction (MI). However, these
modalities have their own limitations. In this case, reperfusion therapy resulted in hemorrhagic
myocardial infarction (HMI) with a fatal outcome. An adult male with history of sudden
collapse was brought to emergency department, where he was declared as brought dead. He
underwent reperfusion therapy and was on blood thinners, 4 days before the incident. On
autopsy, we could find the features of hemorrhagic myocardial infarction grossly and the same
was confirmed histopathologically. Though reperfusion injuries are commonly documented,
deaths due to hemorrhagic myocardial Infarction, which is one of the rare complications of
reperfusion therapy, are rarely reported. The important role of forensic pathologists in this case
is to identify the rare causes, which led the patient to death during management of occlusive
coronary artery disease.
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INTRODUCTION

( ':oronary artery disease is the leading cause
of death worldwide.! Few reasons include
urbanization, sedentary lifestyle, prevalence of
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alcohol and smoking in the developed societies.?
After an acute myocardial ischemic episode, timely
and efficient myocardial reperfusion with the use
of primary percutaneous coronary intervention
(PCI) or thrombolytic therapy is the most effective
method for reducing the size of infarct and
improving the outcome.

The restoration of blood flow to the ischemic
myocardium may paradoxically reduce the
beneficial effect and can lead to lethal reperfusion
injury in some cases. It is defined as myocardial
injury caused by the restoration of coronary
blood flow after an ischemic episode. The injury
culminates in the necrosis of cardiac myocytes that
were viable immediately before reperfusion.’®
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This form of myocardial injury, which induces
death of cardiomyocyte and increases infarct
size, may in part explain why, despite optimal
myocardial reperfusion, the death after an acute
myocardial infarction is not rare.*

The progression and presentation of ischemic
heart disease is highly variable, ranging from

silent MI to spontaneous cardiac rupture.
Hemorrhagic Myocardial Infarction is one
such potentially life-threatening complication

of coronary revascularization following acute
myocardial infarction. The authors report here a
case of hemorrhagic myocardial infarction in an
adult male diagnosed at autopsy and discuss its
significance and implications in clinical outcome of
such patients.

CASE HISTORY

A 40-year-old Japanese male was admitted
with complaints of abdominal pain and vomiting
to a super specialty hospital in New Delhi, India.
He was managed initially under gastroenterology
department, where symptomatic treatment
was given. Due to persistent pain, multiple
investigations including cardiac markers have
been ordered. The serum CK-MB level was 183.8
ng/ml (Normal range: 0.6-6.3) and Trop-I was
22.08 ng/ml (Normal range:<0.02). In view of
elevated cardiac markers, coronary angiography
was ordered which revealed critical single vessel
disease. Subsequently, the patient underwent
PTCA (percutaneous transluminal coronary
angioplasty) with stent (Xience XP Edition which
was approved in Japan, introduced by Abbott)

to Left anterior descending artery (LAD) under
OCT (Optical coherence tomography) guidance
on emergency basis with an uneventful course.
The patient was discharged in stable condition
after 3 days and was prescribed antiplatelet drugs
(ecospirin, ticagrelor), statins (rosuvastatin), beta
blocker (metoprolol), ACE-inhibitor (ramipril),
anti-anginal drug (trimetazidine) and antibiotic
(cefuroxime). Approximately 9 hours had already
been passed before cardiac markers were taken
since the arrival of patient to the hospital. By the
time, stent was placed in the proximal segment
of left anterior descending artery (LAD), it took
further one hour.

In the following day, at the Police Control Room
(PCR), a call was received regarding an adult male,
found lying unresponsive in prone position at his
residence. He was taken to a nearby hospital where
he was declared as brought dead. His body was
then sent for postmortem examination.

AUTOPSY FINDINGS

Rigor mortis was present over all parts of the
body. Postmortem lividity was present on the right
side of face, dependents parts of the body in prone
position with contact pallor, which was not fixed.
Conjunctivae were congested. No external injury is
present over the body.

Pericardial sac was intact. Pericardial cavity
contained about 40 ml of straw colored fluid. The
anterior free wall of the left ventricle had patchy
areas of dark reddish discoloration. The infarct
zone was transmural and was extending till the
endocardium (Fig. 1a, 1b).

Fig. 1a: Reddish infarct on the anterior surface, Fig. 1b: Dark reddish infarct extending into the
endocardium of LV
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Left anterior descending artery had a metallic
stent of length 4.8 cm along the proximal and middle
one third of its course (Fig. 2). Left circumflex and
right coronary artery were patent. The thickness of

the left ventricle was within normal limits. Lungs
were congested and edematous weighing 720 gm
and 690 gm. Brain and liver were congested. All
other internal organs were grossly unremarkable.

Fig. 2: Atherosclerosis in LAD (yellow arrows) with stent in-situ (Blue
arrow)

HISTOPATHOLOGICAL EXAMINATION

Histopathological examination of the heart was
performed. Patchy areas of necrotic muscle fibers
are present in the anterior wall of left ventricle (Fig.
3a, 3b, 3c). In addition, extensive intramuscular

Fig. 3a: Pale areas of myocyte necrosis (Light microscopy-4X)

hemorrhages are present in the anterior free wall
of left ventricle. The lumen of the left anterior
descending artery showed critical narrowing
resulting in about 50-60 & occlusion of lumen due
to atherosclerotic plaques, which are adherent to
the vessel wall.

i

Fig. 3b: Intramyocardial hemorrhages (Light microscopy-10X)

Fig. 3c: Intramyocardial hemorrhages (Light microscopy-40X)

DISCUSSION

The aim of reporting this case is to discuss
importance of acute hemorrhagic myocardial
infarction (HMI) after re-perfusion therapy
and morphological and histological findings of
hemorrhagic myocardial infarction. Solving cases
of sudden deaths are a daily challenge for the

forensic pathologist. Acute coronary syndromes
form a bigger part of the spectrum of sudden deaths
and its incidence is more common in men than in
women.” Myocardial infarction (MI) is becoming
more frequent in the younger ages in the recent
times.?

Infarction can be hemorrhagic or anemic
(ischemic).® Myocardial infarction commonly
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involves ischemic injury of the myocardium, which
occurs when there is a negative balance in the
perfusion and myocardial demand. The ischemic
area undergoes metamorphosis subsequently
depending on the amount of perfusion, type
of myocardial resuscitation, the time taken for
intervention and the preexisting hypertrophy of
myocardium (most sensitive factor for necrosis).”
The adverse effects of reperfusion are more evident
when duration of ischemia crosses the golden
period of 3 to 4 hours.”®® (As they say, Time is
Myocardium). The infarct size is a directly related
to severity of arrhythmia and mortality."

Inaccordance with WHO, India ranks fifthamong
such deaths in the younger population.” Advancing
research provides the healthcare personnel with
various tools to be used in the management of Acute
MI. This could be pharmacological thrombolysis or
percutaneous coronary intervention. Reperfusion is
a panacea in cases of acute myocardial infarction.
Nevertheless, contradicting evidences are being
stated by researchers for each technique, these
modalities are virtually applied in almost all
cases. Though the thrombolytic methods enable
the clinician to establish reperfusion, the extent
of reperfusion injuries and its adverse effects are
not uncommon. Many theories of reperfusion like
oxygen based free radicle theory, calcium theory,
the PH theory, inflammatory response are proposed
which in virtue of their own mechanism, cause
extensive myocardial damage.! However, whether
reperfusion by itself causes injury or it hastens
the process of necrosis in irreversibly damaged
myocardium is widely debated.

Mechanism of (Hemorrhagic Myocardial
Infarction) HMI: When  acute compromise
to coronary blood flow occurs, the vascular
endothelium in addition to the myocardium also
undergoes ischemic damage. When perfusion is
reestablished, the areas of endothelial damage
become a potential site of hemorrhage into the
surrounding myocardium. This is amplified
by the therapeutic anticoagulation provided
for reperfusion, increasing the probability of

intramyocardial hemorrhage. The resulting
hemorrhage into the myocardium increases
the interstitial pressure, which has been

already caused by tissue edema. This result in
compromise of coronary blood flow in the area
of at-risk-myocardium. These series of events
cause a progressive wavefront like mechanism
of myocardial injury in a patient with acute
reperfusion.’

On gross appearance, the ischemic myocardial

tissue shows soft, friable and tigroid appearance, as
they evolve where as the hemorrhagic myocardial
tissue is hard and dark red. Based on gross
appearance, HMI can be classified as massive (gross
+ microscopic visibility) or focal (only microscopic
visibility)."? It can be graded as mild, moderate or
severe based on the area of involvement."

Histopathological examination of the area
of interest shows accumulation of erythrocytes
between the myocytes associated with areas of
myocardial necrosis. Myocyte necrosis is not
always mandatory since a remote infarct can
cause hemorrhage in the adjacent myocardium.
Microscopically, it will appear as hemorrhage
amidst between normal myocardial fibres."* This,
in turn can potentially cause microinfarcts in the
vicinity. In addition, the necrotic myocardial tissue,
usually clearly by phagocytosis in ischemic infarcts
are relatively dormant in hemorrhagic infarcts.*
In cases of sudden death due to ischemic MI,
due to lack of survival time and perfusion, gross
pathological findings could not be appreciated
at autopsy. However, in cases of hemorrhagic
myocardial infarction cases, the survival time with
reperfusion facilitates the necrosis of myocytes
and the findings are appreciated grossly during
autopsy.

HMI is a serious complication of reperfusion of
acute MI and the diagnosis of which could be made
by T2 weighted cardiac MRL.*>'® The hemorrhagic
conversion of ischemic area occurs approximately
in one third of patients with STEMI and PCL" In
our case, almost 10 hours have been passed before
the onset of reperfusion. Appropriate and timely
management of patient with blood thinners and
PCI will provide better prognosis.

CONCLUSION

The process of myocardial reperfusion itself,
may induce injury to the myocardium, thereby
reducing the beneficial effects of myocardial
reperfusion even after the patient is discharged.
HMI is underreported in underdeveloped and
developing countries, due to limited facilities
especially MRI. The forensic pathologists should
not only restrict their expertise to unnatural deaths,
butalso explore the various causes and presentation
of natural deaths with detailed histopathological
examination in all cases of death due to acute
coronary syndromes with reperfusion therapy. The
role of forensic pathologist serves a significant part
in the evolutionary development of evidence based
medicine and new cardioprotective strategies
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