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ALSTRACT

Human factors play an important part in the causation of airerafi accidents. A retrospeding
ol zutopsies on aircrew Involved in fatal alreraft accidents belonging to the three wings of Am
of India from Junuary 1989 to December 1999 Lus been done utilizing antopsy details, hifstapa
and toxicelogical data, recordings in the document of wmedieal report on umjor alrerfly
findings of court of inyuiry (if available) and medical repart from senior medical officer. Ol
twenly seven air crash resulted in 187 afrcrew fatalities, Mig uirerafls comprised 56.7%
Laoss of control of aircrafi and collision with ground/water constituted 830.3% aircrifi m.‘l:id
pathologists and aviation accldent-trained pathologists condocted 90.99% or autopsies, Histig
and toxicology provided useful information in 67.4% and 2.9% of cases. Pre-cxist
significance included coronary artery disease and plevro-puliwenary tuberculosis. Recon
have been made to overcome the present limitations In injury unalysis and to provide better
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viation demands close co-ordination of

man and muchine, and is exuscling in

nawre. Accidents in aviation cannot be
eliminated aliogether. The aviation accident puthol-
ogy gained a firm ground in establishing the exact
causc of aircrafl accident with the publication of
report on Comel dixaster in 1953[1]

¢} To make recommendations to o)
present limitations and cxpand |y
of investigation,

Material and methods

The present study has been undertaken with

the following aims : performed. The materials for the study ol

a) To anmalyse and evaluate the wutopsy  ©of futalities invelving airerew utilizieg
findings and the fatal aircruft dccident respective medical report on major aircmft A

documents of the Jast 12 vears period (1988
o 19949
To compare the findings with that of earlier
workers.
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i %SJ-WSEI], hndings of Court of Trgguny
mgs: wherever avinlable, gross autopey
iwopathological findings. toxicological/

l e, amel medical report fronn seoron
officer. Keeping in view the important rale
by human factors in air crash, the following
s were considered For this study:

I Age of aircrew
e of aircrafl.

Anaiiyvars af aneapades o Faval aieerafr aeeidenrs . Ntepel

Phaxe of Maght

Relation of dead body with aarcraft, after
crash.

cetuils.

Aufupsy
il

Histopathological Lexrcologicul!
boicheomcal data,
Modediemise of death

Pre-exisung disense of likely significance,

Table | : Ape distribution of sircrew fulalilies

FighterTomber/ Tranzpon

Heficopter Teatal

Cither
aircrew incl
co-pilot

I'rainer Pilon

pilot

Other
ATCTEW g,
Co-pilot

[*ilen Oither Filost
aircrew ingl.

co-p ot
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=
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Eﬁe_h'“"'imd eighly seven aircrew were
127 air crash.

The wpe-wise  distribulion  depicts B6.8%
ey below 40 yoors of age (Tuble 1)L The
uim number belongs to age group between
years (60.5%) wherein aircrews of fighter/
giner aircrlls appear o outnember those

M Aeraspace Med 44(2), 200w

of transport and helicapter aircrafis:

Analysis of aircraft types reveals that 3[%
of 27 gir crush belong o fighter/bomber/traine:
eroup ( Table 2). Mig series constitute the majority
(53.5% of all fatal air crash and 66% amongst
fighterbomben/tralner group). AN-32s aircraft and
Chectab helicopter distinetly outnamber the rest in
their respective groups (Table 2,




Taulile 2

Adreralt (ypes

Fighteribombert riner No.of abreraft

|.|_,_L||I-
Mirage-20000
Mig-2u

M2

'
lig-23
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Hunics
hea Hanier
Canberia
Kirn
.-'-._.;L'L‘l

M2

Tuble 3 Phase of Might v

Trnsport

1L-70
AN-32
AN-2

A

Tivkal

Helicopter

e 25
i TR

Mi-5
Chegthil
Chetak
Scu King

Tontal

Phase of Mgl vis i-vig airorah I
depicted in Tuble 3. Iy el phase ST

mdjurity of aceidents (89G) mainly due 1 jaiEe

control of airerall and collision with gy

watter surface. Mid-air collision involves 3 figh
and 2 transport aircialis, :

s=d-vis aircraft Lypes

Phase of Flight
Trainer

FighterBomber/

Transport Helicopter Ttz

Take off

Landing

In-flight

Loss of comm)
Ground/Water caliision
Engine fTame oy

Miud-air collision

a4, 7%)
Bi6.3%)

60 (4725
42 (33,1%)
6 (4,75,
5 (4.0%)

Total

127 (100%). 8§
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I : :
& Relation of dead body with aiveraft alter crash
] —E=— < Y N e ~
| .
& . I Impact
| Ketained
8
I Theown el
' Bisinleorated
I !
9 2 Fjected

Lijecron escape

Spomaneous  cjection

3 Unassisted escape

Tonal

Tabied : Relation of dead body withiresaft, after erash

biwilsvoas ofdmitnnsies . Fotal wreeref aovrd ety Nirpanl

Sumbier ol airerew

157

dillowing air criash, majority of causalities
0 Wil (he wreckage of aicrafl either as
or disintegrated. The latler resulls maostly
ssonic and bransonie jets {Table 4

le to lo
F_h aroun

. ik rn -
- Majority of the autopsies (84.5%) have heen
ed by service palhologists - mof mained in

- uccident pathalogy (Table 3), 'This has
tal
Table 5 : Conduect of autopsy

T9%) conducted Dy Mimnber of
30) autopsies (%)

decident trained
| y Ha |.-_' [ 12 I:h-'-H
:?"2'%} Wil pathologist 158 (84.5)
.H%J r gerviee doctors
7496 widing Aviation 3116}
%) . 2 itine: Specialist
_— Uil forensic expert 14 (7.5
(0% o
' ) 187 (1{Hh

lead 10 reasscssment of the fingines later in
correlution.  with  related details,
higopaihalogical  and  toxicalogical/bivchemical

accident
data

I'he mterval between aircraft aceidents and
the-conduct ef autopsy tunges from- 4 hours 1o
mere than 2 months  depending  upon  the
seecssibility of ereain and the retrieval of dead
bodies. Mojonty have been conducted within a
duration of 36 houwrs (92,35 (Tabla &),

Table 6 : Time interval between aceldent and
conduct of autopsy

Number of
Autopsies (%)

Time interval {houirs)

24 ur less 830454

25 - 36 69 (36.9)
37 - 48 13 (7.0
149 20(10.7)
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Arrafvyrs of ety rsler = Futal aire roft accadvols -{-"”.f""'"l

Histopathological examination s foond oselul Table 7 : Uselulness of histopathalog
in odefining the canse of death and pireexisting exomination

discase m A7 4% (‘table 7). Differentation ol

antemanem fron postmortem borms amd oceomence Lselulness of h|:'rl'.-.}|’:|i|.{|1|.’:h|g',.'

of instantuncouas Jdeath are the moaon Aspects Fowind

uwsclul in the  hstopathology i delineating

causahon/modde of death., Llsetul

Mot usetul

Table 8 : Tesicalogival Biochemical analysis

Toxcologieal/Biochemical study No. of cases Positive

Curbioxy Huemoglobin 120} 3
laetic Acid 6

Alcohol 15

Tuble % Canse/mode of death in aircrew®

CauseMode of Death Fighter/BomberTminer  Transporr Helicopter

Disintegration 0, &{3.2) 2410
Muliiple injuries 31.5 PraE R {15
Ilead and Spinal injury 0 {a.3 1 ¢0,5) 9 (4.8
Buirns 2010 L8
Haemormage and Shock 3 (3.2) 2{1.05 T3
(rhers B 2] by

¥ Muhiple faciors caused death in some aircrew,

# One died due 1w drowning and other possibly due to cardiac failure,

Toxicological/blochemical analysis has bean  findings have been found in 3120 caseyl
performed o assess curbimy-hocmoglobin, lactic amalysed for curboxy-haemoglobin, Howes)
acid and aleohol levels i different tissue andior .'ii]'llli:lli_‘:\-i conld not he analysed due to®
bloid samnples. Table 8 shows significant positive collection, poor preservation and putrchl
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ihiple fuctors seem operated - cause/
h (Table ). Disimtegration and

fures are the most common cuases of

andispinal injuries are seen in fighter/

and helicopter airerew, A case cucl

g and possibly cardiac failire his been
__l' B latter s resulted inoa co-palin ol
Bl Which crashed while uttempting forced

Arralvsis of anropstes | Favad airorafi aeedenty ; Strpal

landing and was foumd o have grade 3 coronary
artery disease (CALY i right soronary and grade
2 CAD n left coronary amery as per Mason's
eriteria [2]. The pilot of the faetul helicopter
survived the accident,

Takle 10 shows distribution of significant
pre-existing disease inrerow (atalitics, Signiticant

Table 10 : Pre-existing disease of likely significance in fatalities

lsting Age (yrs)

Adrcrew
slatus

Phise ol
Might

Airciaft
1ype

L CAD (G 11) 1
4 CAD (Gd 11} Both
4 Fleuro-pulmonary
tberculosis (L1)

4 CAD (Gd 11) Both

UAD (Gid TTT-R1)
(Gd T1-L.1)

Filct

Filot

il

Co-pilot

Co-pilol

Huner In-tlight

(Enging Hame out)
lu-flight
(Girand inpact)

Mig-21

Mip-21 In-flight

(Mid-air collision)

Chek In-tlight

(Ground impact)
In-flight
(Losx of control and

attempted forced
landing)

Chetak

id 1 4 cases while 1 case had unusal
plevro-pulmonary tuberculosis on lefl
gonjectural to consider the possibility
wof death due to cardiac arrhythimia in
cuses und compromised lung functions
g l-atfects of hypaoxia in the latter casa.

i factoms inlend to outnumber other
liaireraft accidents, High incidence of
BE(G0.5%) in younger aircrew (below 30

dewe Med 44(2), 20000

years) corralates well with large number of sorlics
being flown by them in supersonic or transonic
jeets. Earlier workers have reported incldence of
fatalities #s 36% [3] and 73% [4] in their espective
study of 200 and 218 aircrash fatalines: Tn the
present study. & aircrew were above 51 years of
ape ws aclive flving is being conlinued by sentor
pilots in the fighter stream. In earlicr studies,
gecidenis have not recorded Fatalitles: involving
ape proup above 50 years [3, 4].

Amongst aiccraft types: Migs of all types




Aalvsrs of surapvivs - Fetal aiverefy geciden Serpral

have shown 3 MEMTIANT increase mofal arrcruf
accidents, b 6B oul ot
lotal 120) o) 665 (8 oul of 103 tighter/bombert
franer) aircrais, The PTEVIOuS Study of Martlur
amd Banerjee (197587 [4]
respeclive figures as v 34013) anel 40%, | /85

the incidence being 5677

have noted  the
However, this Hpward mvalvement o Migs in futal
arerall aceidents in the Present study needs o e
correlisted with Niving howrs gnd SUTY
reliti

culnlipy

Isaues of el Thise luve o becn

wilhin the purview of the presen study

Incidence rue of % during ke aff an
landing phases of flight in the present study
Earresponds 1o the similar Tindings of Masany 5]
and Adaval e al |37 Muthur and Banerjee [4) have
recorded 219 incidence of airerash in take aff g
landing phases of Hight but have g specified any
reason for such an incregse during their period of

i

study [rom 1975 1w 1947,

The majority of aircrew have died dye to
Tmpact of sircrafl with ground or water, Degths
following ejection tstape have resulted in 17 caens
out of 113 Fatulities ibserved iy fighterfbomber/
riner group, The muin feasons include difficulties
in ejection, Unsuccessful - ejeeriag, and  earfy
Operation of BTRU followed by free fall cic. Ng

similsr dais je available in earijpr Indian sares,

Majority of the altopsies  have heep
rerformed by seryviee pathologists - not trained in
avialion pathology, leading 1 dealys in collation
and interpretation of datza 1o opine the cause of
death, Similar ooservations have been made by
carlier Indian workers [3.4]

Autopsy-accident interval has heen more
than 24 hours iy 34.6% of fatalitics. Provigus
studics Bave abger ed the incidence as 7% [3)
and 56.5% (4], Delay in dutapsy examination does
cause deterioration in morphological details of

hssue samples due 1o
needs. to
Prosecto

potre Falion, |
he Formutated W cither
0 the wreckage girs o iy

body rernaing for the early condued of pi

Histopathalogy s provided |
ilsirmation iy majarily (0745 of dealiy
been mentioned curler. Delay in gl
samplex and their poo; Preserviation il
the rale af 1 steological/Miochemica) ol

accielent,

Qccirrenen of AS¥IMploatic 1
disease in avistars expeciully CAI g}
Pelmonary wherculosis it the [Hresgl ,'
empliusises the need o ciloree stringo
evalutian during  gepnlgy peridia g
exuminations and pre- fhight checks, Byl
have observed CAD [6-B[ anel togal e
U presexisling  disesesy leading il
arrcrash,

Conclusion ang R{-cnmmuudatiuns

Aircrew flying Aghtermbonher iy
comprise the majority of faralifes
have heen record :
years) because of their conlinyed fighpr
Increased involvement of Migs of all typesg
aircraft sceidents the present sy
further evaluation in refation 1w flying
serviceabilily-related issties of (he in
aircratts, No. significant change fram lhea
been noted in the phase of ITight when theg
tok place, In spite of ejection £sCape;
have resulted  which can  be  redud
appropriale meusures, Speedy ALOPEY 6
by aviation accident Irdined pathologis o
in better collection OF sarmples and dag eg 7
45 well as eollation, and thus increasing fyg
of mvestigation. Eurly dispatch anf ¢

Preserviation  of samples for  oxiing

fnd f Aerospace Med d)




Anclvyes of autopsies - Favel arrerafl acendents : Seepal
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more cases of o erashe Stringent
memsares will g b waey s Migh
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garly: and thus reduce 1he chonces of
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