DOCUMENTO ORIGINAL EN

MAL ESTADO

THE IMPORTANCE QF AUTOPSY IN MAJOR DISASTERS

J. K. MASON

SLUMMARY

It is appreciated that there are national and jurisdictionasl
variations in regard to post-mortem dissections followlng accldental
death. The purpese of this paper is to plead that, since thers will
be naticnals of many states involved in an alrcraft disaster, there
should be a unifora system of forensic fnvestigation on a world wids
bases. The Justification for this recommendation Lls f{llustrazed
through the investigation of accident causes and through the solu-
tion of the zany problems relating to the settlexzent of probate
“hich arise in accidental death.

The causes of accldents which may be discovered by a:topsy
include crew incapacitation and erimipnality of all types. The emer-
gency status may also be revealed and the type of accident, particu-

larly whether in a controlled or uncontrolled phase, may becoaxe
clear.

The medicc-legal problems to be resolved inclufe those con-
cerning payzent of insurance policiles, including the degree of life
expectancy, and, especially the disposal of estates when mexzters of
a faoily aprarently die together. The resulting payments to benefi-
Ciaries nay te quite different depending on the guality of the auto-
oSY.

These investigations are complementary to, an2 3¢ no- inter-
fere with, the identification process but they are time consuz=ing
and exzensive.
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It is oaly in those countries in which the Anglo-Sax=:s ju-
risdiction tersists that autcopsy i3 a cozaoanplace follewing azciden-
tal death. Within those legislations based on Roman law, eaphasis 1S
uzon the privacy of the individual and, by and large, post-mortems
dissection is regarded as an infringement of that privacy {1}. As 2
result, there are very large areas of the wsrld in which jazernal
dissestions in the assumed conditions of accidental death would be
prsitiively disazproved; 1% we add to this a possible shortass of

nrtw4er and relizious or other societal objections to auzorsy in
which are sti.l doalnated by Anglo-Saxsn medico-legal e=ink-
is azparent that the chanctes of a victixz of an ass:.2=29:7 {in-
ax aizliner conming to post-mortex= dissec:izn are, ca 3world
-

ry lzw.
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Nevertheless, afrcraft accidents are 0o respecters of natio-
mality and it is justifiable to question whether it {s right to im-
pose one's own national traditions on those who have died in one's
jurisdictaon or should not one’'s thoughts be in terms of what f{s ex-
Pected 1n the casuaities' own countries. This guesticn 13 raised be-
ciuse it is becoming increasingly apparent that many of the urgent
‘fam{ly problems posed by sudden expectecd death depend for their s0-
lyticn on the findings at sutopsy.

In the ailrc¢raft accident., however, thers are problems addi-
tional to those related to private law. The major concern lies i(n
the iavestigation of the accident particularly as to its cause and,
again, experience {9 that this pay ultimately rest on autopsy exazin-
atton.

There is, therefore, a case for & unifora standard of {nves-
tigations of sudden death throughout the world. But, since post-mor-
tez dissection i3 extravagant in time, money and manpower, it follows
that such a case may be justifjed by results. This paper attespts to
do this using both accident investigation and medico-legal consider-
ations {n {llustration.

For the purvoses of the investigation of a fatal alrliner-
accident, we can divide the casualties into three categories - the
flight deck craw, the cabin crew and the passengers.

The izmportance of autopsy examination in the case of the
flight dect crew is already widely accepted, Encugh has been written
in the past 23 to the significance of diagnesing incapacitation of
the cres as an accident cause to convince even the most sceptical.
Despite this, there have been disasters where the natiocnal autherity
has made no effort to identify the flight deck crew, let mlone en-
fourage a post-mortem dissection. In polint of fact, accidents due tD
Pilot incapscitation are surprisingly rare and this i3 due t¢ two
factors - aircrew medical surveillance and double crewiang. This, ap-
P0s.te instances arise only in exceptional circunstances and this is
well exeaplified by one historic case (2) which jllustrates certain
iZportant features — first, the adherence to a routine, even when,
85 was soc in this instance, the possibility of pilot incapacitation
Seexs remcte; secondly, the need to back one's autopsy by histologi-
cal exazination (Fig. 1}; and, thirdly, the izportance of interpre-
tation of the findings, particularly when the pre-cursor cond:tion -
if this context, siople atherczatous restriction of the coronsry
lunen -~ 15 widespread {n the posulation.

This leads to a further very laportant 3edico-legal aspect
¢l Cilsease 1n professional aviators The discovery of diagnosable
disease in a pilot as a cause of the accident could lead to an actien
for negligence with all the firancial {mplications which that en-
tai1ls: on t-e other hand, if the airline could not knhos of the exisc-
ence cf d.sease, there can be no negyligence - at least not in Bri-
tis» law. It 1s, therefore, vital to correlate the diazaossic find-
1-3% 17 li1fe with the rconditiors found at aytoosy - esssntially a%
azo.i1cazica of nosdital techaniques to fore=nsic pathology - and one
has to have controls if these are to be correc:ly interz-eted, Trere
ace, taesrefore, both powerfyl, practical and azadezic reascas for
®¢izining trte hearzs of all pilots %x:lled in accidents .rrescective
3f -2 .r=ea3:ate iznllications



There are, of course, other organs to be considered in the
examination ~ particularly, perhaps, the brain - but texicolegical
exaninations are also lmportant. This was shown in Stevens" briliant
investigation of an accident in which the finding of low carboxy-
haemoglobin values in the crew led to a review of the flight deck
heating systen in one particular type of alrcraft (3). The presence
of alcohol should always be sought, although we have never found a
killed commercial pllot to have been intoxicated at the time of his
death; attention is drawn to the need for the parallel examination

of control specizens in view of the poasibility of post-morten arte-
fact (4},

As to the autopsy of the cabin crev, parricular note should
be made concerning the presence or absence of las belt injuries or
injuries consistent with being in a situation similar to that of the
passengers. This indicatlion of preparation for a crash landing, ei-
ther in water or on land, may seem rare but there has deen one acci-
dent in which that information was crucial (5).

The degree of restraint in the passengers ls also of para-
mount importarce. The differences between the accident zentioned a-
bove and ancther, in which the aircraft was also lost at sea (6},
are very marked (Table 1). 1f Case 1 indicates preparednass for a
crash, Case 2 certalnly does not and ls, in fact, an exawple of cri-
minality in the form of the detonation of a bomb in the aircraft
rassenger cozparizent,

The prizary indication of sabotage ia this case resulted
from a conbination of identification - by which means 1t was possible
to know where so<e of the casualties were seated - and post morten
dissection - by w~hich it was possible to identify a proportion of
cases subjected to hypoxia. Even in the absence of gupporting evi-
dence, «hich was in fact available, the coabinati:on of the tso lines
ef investigatisn left litile rooz for doubt that a catastrophe had
occurred at altitude in the rear passenger compac-taent. It will be
interesting to know if & siwilar pattern of injuries resulted from

the loss in 1933 of the Xorean Airlines Boeing 747 off Hokkaldo Is-
land.

An alternative fory of criminality - hijacking - is almost
completely dependent upon autopsy for its detection. It might be
possible to identify a bullet in 2 member of the flight deck crew
but that would e extremely unlikely. It 2ight also be possible to
show that the Caztain had been displaced but, again, this must be
very rare. It 1s far more likely that a significant autcopsy pattern
will be discover=d in the passengers: in particular, killing the pi-
lot would be exyected to result in a8 high-force izpact crash rather
than a prezatare or forced landling.

As an exazaple, 1t has been rossible to coopare the results
of & kaown undershoot with a supposed hijacking (Table 2). The sini-
larity cf the patterns of injury in the two aczideats v-der conside-
ratisn was sich as to make it quite clear tha: both weare of under-
$200% type - this similarity extended even to the taxizalogical pat-
terr {7}, The correspondence of these two accideazs was, in facz:,
estinated tc scome extient by the diajaosis of burainy as a cause of
death a~d it cann2t be cser-emphasised that the differenciazidn Se-
T4%en Turning a3 3 $a3use of death and post-zariexr Lozinerxolaon T
o1l be 2dade L,y inter~al aztsosy exanitatios



I ey The person who 2les froa burning {s more likely to have sur-
yived one wnho has been decaplitated or whose major cardiovascular
‘gystea has been disrupted, and this leads to & consideration of the
‘gost important feature of civil law in respect of alrcraft acci-
dents - thar is. the disposal of estates in the event that two per-
sons have apparently been killed together. The answers to the gques-
itlons posed in this context lie almoat entirely in medical - that 11
iathalcqical - hands and may differ depending upon the extent of the
sedico-legal investiqgation (Table 3}. The only way 1n which all the
‘evidence can be provided is through full post-mortem dissection
backed, i3 necessary, by toxicclogical and histological examinaticns.
« Since large azounts of money may depend on the analysis, it would
srem that it i3 only right that the maxizua evidence should be avall-
able irrespective of the place in which the 'commorientes’' died.

The mention of money inevitably leads to a consideration of
the problens raised by aircraft accidents as to life insurance. The
‘insurers are entitled to inforzmation - for exapmple, whether death
vas wholly attributable to accident, what was the life expentancy of
Lhe deceased and, indeed, whether the deceased was fntoxicated at
the time of death because alcohol exclusion clauses in a personal
accidental death insurance policies operste on a temporal, not a
‘pot & causative basis (B). It is clear that there is ne¢ way i{n which
these questions can be adequately answered save through autepsy -
and, it {s sudbmitted, through the retention of permanent histological
preparations which can be avallable to the experts of all parties in-
terested in subsequent litigation.

There are two essentlal applications of pathelogical exper-
tise following an aircraft accident - these are, on the one htand,the
purely medico-legal concerns of which the main one froa which all
bthers spring - is identitication of the dead and, secondly, those
relating to the investigation of the accident as to cause and ef-
fece, The important feature {3 that these objectives are not antagc-
Bistiec but are, on the contrary, complezentarw. Maay interes:s may
be ftepresented in a major accident. The objective must be to esta-
blish the scienctific truth and the autopsy provides a major tcoel in
the achievement ©of that end., The conclusion Ls that it shouls be ap-
Plied on an international basis.
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The appearances of calelfving atherona,
s:t-intimal Raenmocrrhagze and in<isal dis-
s2z7izn wers intersrete as beiag mos:
TTzzatly attribctable o an inzipiens
I3T2nary attazi., The arfute ac-:ieairances
~2Te not evidamt In the gross sp2cimen.
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Iable 1

Patterns of passenger Lnjury in

two slircraft lost gver the sea.

Case | Case 2
(10 autopsies) {47 autopsies)
Very severe injury 100y 45
Minimal external inijury ntl 26n
Evidence o©f oxygen lack nil 30y
Severe faclal injury 100y 13n
Leg injury due to seat 100y nil
Lap belit injuries 60y nil
Conclusioen crash into catastrophe at
water altitude

Oue of the 6 casualties showing lap belt injuries

in Case | was icdentified as a stewardess.



Table 2

Patterns of passenger injury in two accldents occurring

Type of accident

Asphyxial death
Lap belt injuries

Femoral fracture

Conclusion

short of the runway

Case 3
(48 autopsies)

Known undersheoot

691
20w

43s

Undershoot

Case 4

(63 aufop:ies)

Possible-jacking

6By

Undershoot



Table 3

Depth of post-mortem examlnation

and conclusions avallable

External examination - the fact of death
Internal autopsy - the cause of death
Microscopic and toxlce- - the mode of death

logical exasination

Very different results may
be reachad according to the

range of the examination,
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