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Abstract

A CUIDENTAL inhalation of carbonmonexide iz
known to have eaused many aircraft accidents.,  Post
mortem examination including detailed toxicological
investigations may help in the reconstruction of events
before the erash which could provide strong evidence
for a possible causc of an aceident. A caso report of
Carbonmuonoxide toxicity in a fugal aircrafl aceident
s discussed. The importance and significanee ol
carbonmonoxide  contamination s brought oul in
Liricf,

Introduction

Accidental inhalation of carbonmenoxide {0
is known to have cansed many aireraft accidents,
Anthony ! has supgested that carbenmonoside should
be suspected when fumes suggestive of healer or
exhaust arenoted. Tn the case of an inflight fire, ir
must always be suspected.  Stovens!d s reported o
case ol [atal civil aircraft accident in which o defues
tive heater was the source of carbonmenoxide conta-
mination of the cockpit leading to erew intoxication
and incapacitation. Mahler ¥ Lhas also mentioned a
similar case where cockpil contamination with car-
bonmonexide occurred because of a broken exlianst
pipe [rom the heater. There ure instances whers
exhansl gases have entered Lhe cockpit through worn
packingsfscals around the eollar rings.  Townsend 17
has reparted two cases of iallighl fire which resulted
in crew incapucitation due o high level ol carbon-
monoxide and were the cause of (he aceident,
Sunith! et al have also highlishted two cases of fatal
atecralt accidenty not complicated by post crash fre

wliere SIgniﬂcaan}r high level of carh
were nated In the crew indicating ¢
intaxication inflight,

Sometimes fatal cases with p
reported with high level of carbon
blood of the killed pilotforew. N i
attached to such values [rom the.
aceldent causation unless it could be
shed whether the impact was survival
this paper, a case report of a recent fa
presented in which aceident reconstriet
toxicological fnclings, provided strafe ¢
indicate the cause of the aceident,

Circmnstances of the Accident

A dual jor wrainer Kiran aiveralt v
seals with Tt Lit A as instructor in righ
Lt. B as pupil in left hand seat rook off'
The training exercise preseribed was
tional sortie,  Both the pilols were fyi
masks and ME-171" regulators at norm

Svon after the take off, contral tower lull
with the aircraflt and gverdue ackio o)
immediately, 1t was later found that th
mel with an accident, killing both tlg
The estimated time ol accident wis
about 1545 hours, 15 mis, after Ui fak

Crash Site Findings

Aorough sketeh of thr:';l'elevant.cr_tr;ta‘ '
Including cieclion seat, parachuie i
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ol the two occupants and Llhe helmer is
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Phe aireralt was extensively damaged  due 1o
impact and posterash fire.

i The hody of instructor (Fle. Tt A) was [
ewreckaze and was completely charred along-
it the secondary wreekage, The body of the pupil,
{3) was Jound Iying close to the ejection sear and
chute pack but awiay from the wreckage, In
npil’s case the cjection seat fiving mechanism
ot heen initiated, and it wag established  chat
ection scat wol detached from the aiveralt due
b impact,

ps],- Findings

The pupil's body showed no evidence of burns.
flving everall was badly damaged and tom.  One
hgl, # glove, helmet and Oy mask were missing.

Jlic head and Face were alse missing leaving behind
miage to snft tissue [tom tongue downwards.  The
wie was fractured.  Thoracic cage was Ly
fed and deformed with multiple [ractures of ribs,
e and thoracic vertebrae,  The lungs were also

arerated at places due w [ractured ribs.  All the
ihdominal and pelvie argans were badly censhed and
putilated. Lower extvemity was amporatod with severe
crshing and lacerating injuries.  Signilicant internal
findings were i—

fa)  DBrain was missing.

() Tracheal muecosa was congested aud contain-
ed some soot parlicles in its lower pare. Tt alin
contained some blaod but without any frothy
Blood stained (Tuid,

colicing ]A\!]_:-w:
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(e} Soat particles were also seen al the bifur-
cation of the trachea as shown in the phalogeaph.

Pliatee 1

Section of the trachen showmye seol Particles

{dy Heart showed a posterior ruprure: Goro-

nary arleries wire pratend,

(el Both domes of diaphrigm were ruptured.

(fy Al ahdaminal viscera were severely crished

and lacerated,

characteristic
cherry-pink

(g} The most significant and
finding was generalised  moderate
staining of the tlssues/organs,

Flt. Lt. A (Tnstructor)

The body, without head and exlremilies was
campletely hurnt amd  chareed,  All internal areans/
Ussues were severely heat-coagulated and were ren-
deved unsuitable lor deviving any information.

Toxicolopical Findivgs
Toxicological investigation could not be carried
oulon Instruelor due (o non aveilability of specimens
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3 aresull of Leat coagulation and desrruction of ail
the bady tissies, Toxicological invest igations on |he
pupil for blood aleohol and bload carbanmonoxide
cstimation were carried oy by gas-chromatography,
{Domingues, Christenserm, Goldanm and Smmbridg{:
(1959).  Results were -

Blood Aleoliol — Nil
Bland Carboxyhaemoslobin — 422

Medical History

Medical histories of both the crew-members were
clean,  Both were maderale smokers and had a suiis-
factory rest period durimgr 24 hours priorto the acei-
dent,

Discussion

The injories sustained by the pupil were of Very
EVEre nature and lelt oo dogly whalsoever  (hat
he died instantanepusly due to impact.  His body
showed no evidence of burns,  Characterisiic cherpy.
red staining of his vissues and presence of snot-papli-
cles in his respivatory passage established the fact that
he inhaled smoke or fire Tumes when alive, There-
fore, cventhough he was found lying only 15 feet
away from a burning secondary wreckase, i conld
be concluded with certainty that he could nat have
nhaled any smoke or fire fumes from the burning
wreckage ; having already died due 1o BEVEre impact
injuries. ‘The presence of 500l particles in the reg.
piratory passages could only ocenr if the pupil had
inhaled smoke or fire fumes privr e the erash
impact which instantanesusly killed him, f.e. inflight,
This analysis established the et that there was an
intlight fire,

Significance of elevated carbomnonoxide cantent

in Blood _

Carbonmonoxide iy a colourless, odourless, and
non dreitant gas and ecan be inhaled without the
subject being aware of its presence,  Fires of all LYpns
contain high conceniration of carhomronoside  and
theretore, inhalativn of fire fumes or smoke can lead
to high levels of carbonmonexide build up in hlood
in a short period of (ime resulling in serious adverse
effects on flying performance or even complele in-
capacitation,

According to  Judd® nol more than 8% car-
bonmonoxide level in non-smokers and 10%; i heavy

4

smokers can be found, Blackmoret b
& carboxyhaemoglobin saturation i
outside the normal rangi and will g
in blood taken within 24 lrours: ol
case the pupl’s blood showed prege
Loxyhaemoglobin level,  This i Lo
cantly high level, .

It is well knesvn that abload fey
monaxide can cause pilgl incapae
confusion  and  unconscinusmes 1
of time even at sea-lovel, The el
memoxide and altimde gpe 1l
land” has shown that cathoxyhaomogll
ton of 16% at an altitude of G000
physiological altivude of 16,000 fr. Pt
shows that a concentratinn of only ()08
uonexide at an altitude of G000
these resalis, {(Fiz. 3}, It has been
Flight Surgeon’s Manual®
uxide eontamination in air sea level
consciousness and death in 1005 min
#ir contamination  with carbamnimg
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THE RELATION BETWEEN PHYSIOLOGICAL

JDE AND THE DAQTIAL PRESSURE OF CARBOH
(DE 11 AIR AT VARIOLS TRUE ALTITUDES
ERUILIBRIUM WITH BLOOD Vias BEEW REACHLD

of the accident

fi 17 I Regulator which is fitted in Kiran air-
wsonly air upta allitude of B0 1. {lirongh
sygen mask al normal sctiing and therelore if
t air gets contaminated wirh gmoke or firg
entaining carbonmonosxide, it will be inhaled
e pilot.  Tn this case both the M. 17T repula-
¢ sel o normal. It is most likely that there
ptamination of the cockpit with carhommon-
ez due o an inflicht fire and this carbonmonoxide
cnhaled by the pilat resulting in his incapacita-
If 100% oxygen was hreathed by the pilat in
age, L ig quite cortain that be wonild not hawve
fneapacitated due to carbonmonoxide intnxica-

It it niot known whether the instructor or the
1 was in actual conirol of the aireraft, In view
sercise preseribed and the pupil heing in the

v‘ha_nd seat, il could be assumed that the pupil was
i the aiveraft, The cause of the accident was
ablished to be due to pilst incapaciation as a
ult of carbonmonoxide intoxication by inhalation
femoke or fire fumes while in-flizht. T'his postula-
lion s based on the lollowing facts 1—-

JUNF-DECEMBER 1977

(¢) Soot particles in ttherapy, coses that did

(b} Generalised moderatol the maost dillicult

of lissuesforgans, military acrospace

(el Blond f:ar'lmx}'ha&mugIdﬁi’hw_: . 5, Navy

(f)  Iuslantangous death from farie (herapy

“an sicknoss

Conclusiong 1, Sinee

The role of toxicalngical investigation1yper-

out the eause of a lital cairerall accident iging

lighted in this rasc reporl, The importance ul
carbonmonoxide eonlamination &=

Lroughe out in brict,

sigmificance  of

It is well known thal majority of our aircraft
aveidenis are due to pilar creoe and 1l s quite Lilely
that aviation toxicology may give a chie to some ol
these aceidents.  In this regard setting up of aviation
toxicelogy cells for such investigations is well Justiied,
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