Focal Myocarditis in a Pilot Involved
in a Fatal Aircraft Accident
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Introdoction

B
-[ HE entity of focal myoncarditis is recognised by
Forensic pathologists as a cause of sudden death in
dsympromatic ambulatory persons, Some investiga-
tors lave, however, found it to he an incidental
autopsy finding in ac least 5% of populution. Signi-
ficance of this lesion, therefore, becomes obvigus in
cases ol fatal aireralt aceidents where several simul-
tancously occuring humuan as well as mechanical
factors are involved in a very short period of time,
We report here u cuse of focal myocarditis detected
in a deceased pilot involved in an air crash, along
with a brief review of relevant literature,

Case Report

VKD, a 28 year old fighter pilor had been in
perfectly pood health throughaour his fying career.
Repeated routine medical examinations including
Assefsment of cardiovascular system with skiagram
of the chest and clectrocardiogram Liad been normal.
He was asymptomatic on 28 May 76 and preflight
medical check up was normal. He took off in a Sea
Hawk aireralt on the afternoon of 28 May 76 during
a combined Army and Nayy Wing exercise. While
performing pull-up 15° attacks on 2 ground targer,
the officer executed a very tight circuit, pulled up
carlier than narmal and climbed to 2 height which
was much more than stpulated. Being toc high and
teo cloze to the target, the aireraft entered inta s
much steeper dive tor the attack and crashed on sha
ground. EBody of the pilot got separated from
cjection seat, caught fire and fell ocarby.  Autonsy
was perflormed next day.

Body showed gross mutilation, luternal exami-
nation revealed multiple fractures of the skull bones

and cervical vertebrae with provusion of  birain
tissue, The chest wall showed multiple [ractures of
ribs with distorted lung tisaue, blood and some of
the abdominal viscera lying in (he thoracic cavity,
Diaphgram was torn. Heart was crushed and anly
& single piece 10em % 10em X 8 cm was found
attached to the root of aorta. Arch of aortu was
torn o pieces. Abdomen shawed crushed and
fragmented pieces of liver, spleen, kidneys and
intestines which were protruding out through various
gaping wolnds,

The picce of heart found during autopsy wus
subjected to histopathological examinution at
Institute of Aviation Medicine, Small picces of
brain, liver, kidoeys, spleen and lungs were also
studied histopathologically. Cerebral cortex showed
mild congestion, Cerehellum was narmal. Kidneys
and spleen were normal, Lungs showed fragmenta-
tion of alveolar wall with haemorrhages, No
embolic phenomenon was scen.  Aorta showed very
mild atheromatous changes, Lumen of the coronary
artery available was parent. Histopathology of the
heart studied in multiple sections showed in two
areas aggregation of mononuclear cells (fig. 1, 2,),
number of cells being more than 100 in each. Thege
was no infiltration of cells hetween musele fibres and
no necrosis of the fibres was acen. Thege histopatha-
logical features detected in myacardium  were
diagnestic of isalated fucal myocardiiis,

Discussion

The concept of myocarditis was introduced 1o
medical literature by Sobernhein in 1837, Fiedler
in 1890 recognised the primary acute intersticial
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myocarditis invelving the heart only., Since then
the term myocarditis was so commonly nsed as to
fall into disrepute.  Sinec Clawson (1928) demons-
trated tlie microscopic appearanccs, many térms
like 1solated, Fiedlers, Idiopathie, interstitial, focal
and diffuse have been applicd in describing the
disease, Saphir (1942) classified myocarditis into
four major proups: (1) mycarditis following infec-
tion with or without endocarditis (2) specilic nyo-
curditis eg...rheumatic, tuberculous ete. (3) myocar-
ditia due o chemical peisons, physical agents or
hypersenditive states and (4) isolated myocarditis.

Tle incidence of myecarditis has beem reported
to ha 3%, (Saphir 1942) 1o 6.89%, (Saphir et al 1944),
though Gore and Saphir (1937) have recorded 259,
ineidence in varjious infective digcases,

Isolated myocarditis as the name implies is not
associuted with generalised systemic lesions, lience
it more often remains undetected clinically and may
be encountered as an incidental antopsy finding,

Tealated * focal * myocarditis would mean loga-
lised lesions in the myocardium. The criteria for
dingnosis have heen discussed in detajls by Stevens
and Underwood Ground {1970). Findings of a focal
inflammatory infiltrate with or without necrosis of
myocardial fibres and unaszociated with pathology
elsowhere, was taken as a leature of focal myocar-
ditis. The guantum of infllammatory cells was fized
as upproximately 100 cells or more if only & single
focuswas [ound. If there were more than one focus,
the lesiong of about half the size as abeve were
accepted as the diagnostic criterion,

Studies on autopsies in sudden deaths and
medico-legal Tatalities have shown that incidence
of isolated focal wyoearditis varies from 0.35%, to
1.2%; (Gormsen 1955, Corby 1960), whercas Schwa-
rtz and Mitchell (1962) as well as Stevens and
Underwood Ground (1970) reported the incidence
ta bt as high as §59%. Anzlysis of post mortem
findings of the pilots killed in aireraft accidents
has shown infrequent incidence of focal myacarditis:
six out of 263 autopzies in Sopher’s (1974) scries
showing the legions,

The cause of sudden cardiovascular incapacitation
in # case of Tocal myocarditis is believed to be dus
to ventricular archythmias arising from a [ocus in
the area of the myacarditis, which may lead either
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to ventricular fbrillation or acute left ventricular
Failure. However, many authors felt that focal
myocarditis could be un incidental finding in the post
mortem, and may not be directly responsible for the
futal aircraft accident (Mason 1962, Stevens LY70,
Stevens and Underwood Ground 1970).

The disgnosis of focal myocarditis in our case
was based on findings of mononuclear cell infiltration
in the myocardium numbering more than 100 in
two sites. The cardiac tissue available was, hows
ever, a very amall picce and was not  Identifiable as
to which part of the heart it helonged to. IL i3
possible that more areas of localised cellular infil-
tration could have been present in the entire
myocardivm before the accident. The conduction
tissue of the heart if involved by this process could
have influenced the oscurrence of A=V blocks and
cardiae archythmias prior to the accident, but since
the heart had been completely damaged and disintegs
rated by the air crash, no confirmatory study could
be done,

Facal myocarditia in this case was considered an
incidental post mortem finding, Opinion o court
of inquiry held to investigate the accident was that
the officer was flying the alreralt in a very tight
gircuit, much lesser than the circuit planned before
flight and hence had to dive steeply to reach the
turget. IHe was unable to recover from this steep
dive, and hit the ground. The execution of the
tight circuit was probably an attempt on the part
of the pilot to devise a new plan of attack: The
court of inguiry was conclusive of the face that there
was no distress signal given by the pilot either for
his own imcapacitation or of any defect in the air-
eralt, '

Recommendations

Mevertheless, the post mortem finding of focal
myocarditis in this case, and in any case of aircraft
accident, is felt to be significant and cannot be over-
looked. In retrospect, by the available current car-
diac diagnostic techniques, it iz difficult to diugnose
focal myocarditis in an asymptomatic healthy pilor,
especially when the clectrocardiogram is absolutely
aormal. Lo is felr, therefore, that any eclectrocar-
diographic abnormality short of specific features
for puositive diagnosia of cardise discase, should be
Further evaluated under various seresses like maximal
Treadmill exercise, hypoxia, positive 3z stress and
tilt table studies, Trisalso recommended that in case
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of fatal aircraft accidents, the histopathological *
studice of the heart should not be confined to routine
one or two sections, but eforts must be made to scan
the myocardium with multi section tissue sampling
to exclude such possible cardiac lesions. Potential
significance of this condition should not be under- 7
estimated and must be taken into account while
investigating o fatal aircraft accident.
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Fig, 1
A view of a loeuse of M}lnnﬁ“]

Inflammation (HEE x 270)
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Fig. 2

Photomicragraph of gaotlaer fufiinslony
feiis b Wl Alyocaredivon (H&E w0 270)
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