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ABSTRACT

One of the major reasons of sudden natural deaths is cardiac arrests. Forensic pathologists rarely encounter sudden deaths in
individuals who are already suffering from a cardiac problem. In case the deceased has undergone surgery for such a pre-condition
then the treating physician usually issues a cause of death certificate. Failure of cardiac valve prosthesis can lead to sudden death.
A 45-year-old male suddenly died 3 ¥2 months after he underwent aortic valve replacement with size 21 TTK CHITRA TILTING
DISC VALVE under cardio pulmonary bypass for rheumatic aortic stenosis and regurgitation. The autopsy revealed that death

occurred due to a mechanical failure of the prosthetic aortic valve — after ruling out all other possible causes.
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INTRODUCTION

Cases of sudden unexpected death due to failure of
cardiac valve prosthesis are very rare!2. The four most
dreaded complications following mechanical prosthetic
valve replacement are dehiscence/disruption/ dysfunction,
infection, embolism, and thrombosis?.

Valve obstruction is one of the most serious complications
of a mechanical prosthetic valve with its incidence rate
ranging from <0.5 % to 4.5% per patient/year*®. The
clinical presentation may vary from insidious onset of mild
symptoms® to abrupt circulatory decompensation often
resulting in death*. Almost 50% of the obstructed valves
are diagnosed at autopsy*.

Obstruction of mechanical prosthetic valves is not very
common nowadays due to the improved design and quality
of the prosthetic material. Thrombosis or pannus formation
are the most common causes of obstruction of mechanical
valves':2, However, a variety of factors, such as pannus
formation, bacterial endocarditis, chordal debris, and
papillary muscle entrapment can cause mechanical

malfunctions of prosthetic heart valves either

perioperatively or long after the surgical replacement**-
15

One such case of sudden death after the valve replacement
surgery for severe aortic stenosis and regurgitation of
rheumatic origin is being discussed here.

CASE REPORT

A 45-year-old male with a history of childhood rheumatic
fever was admitted to the hospital with complaints of easy
fatigue. He was diagnosed with severe aortic stenosis
with aortic regurgitation of rheumatic etiology. He
underwent aortic valve replacement with size 21 TTK
CHITRA TILTING DISC VALVE under cardio
pulmonary bypass on 29/11/2011. He recovered without
any side effects and was called for periodic follow-up
visits during which no complaints were voiced. On the
day of his demise, that is, 14/03/12, he was travelling in a
train when he suddenly experienced severe chest pain,
dizziness, and pain in the left arm. He was found dead on
arrival by the on- duty railway physician. Since it was a
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sudden death, a case of unnatural death was booked and
an autopsy was conducted at M S Ramaiah Medical
College on 15/03/12.

AUTOPSY FINDINGS

The deceased was a moderately built and healthy male.
Apart from a midline sternotomy scar, his external
appearance was clear. Internal examination revealed a
pulmonary edema and congestion of visceral organs.
Pericardium was adherent and his heart weighed 586 g.
Dissection of the heart revealed a prosthetic valve in the
intra-annular aortic position. The valve was normal and
there was no evidence of thrombosis, infection or
embolism. The thickness of the right ventricle wall was
0.7 cm and the left ventricle showed concentric
hypertrophy with a wall thickness of 2.8cm. The left
anterior descending coronary artery showed 50%-60%
luminal occlusion along with a 20%—-30% luminal occlusion
in the right coronary artery. Left circumflex coronary
artery was unremarkable. The same was confirmed by
histopathological examination. The stomach showed 200
ml of partially digested rice meal, mucosa was
unremarkable and all other internal organs were intact
and congested.

DISCUSSION

ilting disc valves are mechanical prosthetic heart valves

Figure 1: Heart sectioned along the left border (left ventricle)
showing the prosthetic heart valve in situ

implanted through thoracotomy/sternotomy and have a
single circular occluder controlled by a metal strut. They
are made of a metal ring covered by an ePTFE fabric,
into which the suture threads are stitched in order to hold
the valve in place. The metal ring holds, by means of two
metal supports, a disc which opens and closes as the heart
pumps blood through the valve. This disc is usually made
of an extremely hard carbon material (pyrolytic carbon),
in order to allow the valve to function for years without
wearing out.

FRAME
Haynes-25 Alloy

DISC
Ulra High Molecular
Weight Polyethylene

SEWING RING
Warp Knitted Polyethylene
Terephthalate (Polyester)

fakric

Figure 2: Parts of a tilting disc valve

Death due to complications in cardiac valve replacement
are divided into early (29 days or less following surgery)
and late (30 or more postoperative days) phases 2. Early
deaths are almost exclusively the result of complications
of surgery with thrombosis, dehiscence, and disproportion
of valves accounting for only 6% of deaths. Thrombosis
and infection of prostheses account for nearly all late
deaths with only about 2% of late deaths attributed to
mechanical dysfunction of valves'. Reported late
mechanical failures of prosthetic mitral valves have been
rare; 8 of 897 patients in 1 series'® and 1 of 99 in another
series'’ died as a result of prosthetic mitral valve
mechanical failures.

The true incidence of sudden death resulting from late
failure of prosthetic heart valves is probably higher than
the few case reports in the literature would suggest. In
many cases, physicians are willing to sign death
certificates of patients who have a history of cardiac
surgery without any autopsy findings. Such a practice
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may result in cases of prosthesis failure because of wear,
improper design, or defects in material or workmanship
going undiscovered

In the present case, a 45-year-old male was doing well
after aortic valve replacement, but 3 and a half months
later he complained of sudden chest pain and died. At
autopsy, prosthetic valve in the intra-annular aortic position,
the valve was normal with no evidence of thrombosis,
infection or embolism and there was no other significant
pathology in the heart so as to cause sudden death and
all other organs were also intact. Hence the cause of
death was opined to be due to coronary artery
insufficiency consequent upon mechanical failure of the
Aortic valve prosthesis
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