Pulmonary Fat Embolism in Aircrew Fatalities
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Abstract

-,
P INDINGS on 305 autopsics conducted on aircrew
fatalities have been studied.  Histological sections
from lungs were available in 182 cases which have
been reviewed to determine the incidence of pulmo-
nary fat embelisin and to correlate its accurrence with
some actiological factors, [t is observed that only
25%, cases showed evidence of pulimonary lat embo-
lism, Probable laclors for this low incidence have
been discussed and gignificance of this flinding in
accident investigation has been highlighted.

Introduction

Embolic process encountered in the lungs has
been ustd os an evidence of antemortem trauma since
long ', Inspite of doubts expressed by Lehman and
Moore®, trauma to far depots remains undoubtedly
the major cause of such episodes,

Gauss? emphusised that rupture of fut cell eénve-
lope, tearing of veins and increased local pressure
are essemtial pre-requisites for entry of fur inmo the
veins. 'l'o this, however, most imporiant facror of
competent circulation hae ta be added,

Though a large number of workers have studied
this interesting phenomenon® ! ®i&d3is  (he
mmpetus was provided by Armstrong et ul' who
brought out the importance of this finding in aireraft
accident reconstruction while reporting vn Comet
disasters.

regl

sSubsequently, Hickey and Stembridge® and
Mason™*" made & comprehensive study of incidence
of pulmonary fat embolism in relation to aircraft
accidents and highlighted its significance in aircrash
investigation,

Present stady has been upderiaken with a wiew
to ascertain incidence of far emhbelism in the lung
tissue as eocountered during autopsies conducted on

arrerew of the TAF, and to compare our findings with
those ol other workers.

Material aml Moethods

A retrospective study has been earried out on
matevial pertaining to 305 autopsies conducted on
aircrew 1962 and 1968, Al Lypes of latal
aircrashes during this period were included in the
study rrespective of conditon of bodies and circum-
stances ol accidents. Dosslers  including  autopsy
reports,  histopathalogical seetions and  narratives
of accident details were prepared and studied,  [L
was observed that histological sectians of lungs inclid-
ing  [rozen sectionms staned  with Sudan 111 were
available in only 182 cuses, The swne were reviewaid
for evidenve of [al embolism and  fAndings were
praded according 1o Mason's classification,  Data
thus compiled were evaluuted in relation lo exient
of traums,

[etween

Results
Oceurrence of pulmonary fat embolism in 182
cazes, graded accordiog to Mason's classification, i
shown in Table T,
TABLE 1

Crecurrence af pulmonary fal embolism

Cirade Drescriprion Mumber  Percenilage
u Mo embaoll seen 136 4.7
1 Embaoli found afrer
some search 22 12,0
7 LEmbeli easily found 18 9.9
] Emboli present in
large number G 3.3
4 Emboli present in facal
CONCCNITATion MNIL 0

Total autopsies = 305 ; Lung ussue available 152 cases

Classified Speuialist in Pathology, TAM. TAF. Bangalere-350 017

Scoior Adviser in Patholopy and officer Commanding, MNo. 5 Air Force Hospital, /o 99 A, P. 0.

T
I Classified Specialist in Pathology, M H, Bhopal.
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Types of injury causing death were classified as
disintegration, multiple injuries, head injuries only,
spinal injuries only and burns associated with bony
injuries. Incidence of pubmonary fat embolism lrom
each gproup is shown in Table 11,

TABLE 11
Fcidince o pulmonary faf embolism and types of

infuries

a1, Types of inpurics Mo, of caser Moo of cises
et pluidied showing embolism
| IMsintegration 22 Mil
2 Multiple injuries 1o 42 (32.895)
3 Flead injuries R I 7
4 Spinal injurics 1 il
G Burns with assoctared

hony injurics -] 5 (2%5.0%)

Total RLH +h

survival
terms ol seconds, minutes and hours was known on
hasis of other cireomsiantial evidence in 18 cases,
In sach eases, assessmoent af bone marrow embolism
The results are shown in Tahble 111,

In the sernes of b pnsimri: CAases,

wad alio made,

TABLE III

Far and hane mareow embolism vis-a-vis survival lme

Fatembolism  Bope morrow

Aurvival Number with grodes embolism
In seconds 0 O (grade 1) 5
In minutes I | {grade 2 1
In hours 8 8 {grade 3) Nil
Diiseussion

It is ohserved from Table T that far embeli were
present 1o 259, of toral cascs (grades 1,2 and 3
only)., Gomparison of our results with thess of
other workers i3 shown in Table 1V,

Comparison reveals lowest incidence of 237 in
our szeriez while towal pumber of cases studied is
quite sipnificant, One of the rcason: for lower
occucrence could be inclusion of deaths by disintesra-
tion inour series, this being an unselecied random
study of total number of aircrash faralities, Lower in-
cidence could also be due to small amount of lung
tissues studied. We have observed that In many
instances, though lung tissue was available in plenty,
the amount either received for histological purposes

Sl e

TABLE TV

Incidence of pulmonary far embolismt as reported by
seme aurhors

Year Authors Clecurs Sotirce
rence Ty

1931 Vance!s B 164 injury cases

1941 Robb-Smith'? al 115 accident deaths

1950 Weatt and Khe'® 100 30 teaumatic deaths

1935 Armstrong eg al! i 18 atreralt necident
dearhs

1956 Scully!t a0 110 Korean baule
casnaltics

1958 Hickey & 51 236 aircralt acoident

Stembridge? deaths

1962 Mason id 102 aircrall accident
deaths

o6 Mason® ni Yo adrcratt aceident
deaths

Preseut series 25 182 aircrall accident

dicathy

or actually processed was restricted o only wwo Lo
four histological blocks, However, in later period
i 1970-1976) more literature on the subject was avai-
lable and awareness 1o search larger volumes of lung
tiszue increased. ‘This led to the procedure of study-
ing larze number of random blocks from lung tissue.
Sampling crror, cherefore, cannoo be eliminated
rowm thisstudy.

Maszon” has emphasised that the degree of pul-
monary far embalism depends not so much on the
amount of marrow space opened up or far trauma-
tized as oo th: Gtme available lor its production.
This time is largely governed by the competence of
circulation which in torn varies with extent and site
of wauma in different accidents, It is, therefore
reasanable to assume that in those series ol accidents
where survival after injury was prolonged viz. para-
chute and efection accidents, the incidence of positive
findings will be more. Probably suwe factor brought
down the incidence of far embalism in Mason’s serisy
from 72.5% to 3Y.2%,.

Too frequent en veeurrence and prohibitive speed
of fat emboli have been main objections (o their
application in aircrash investigation. However, if
ealy higher grades (grade Y to 4) are considered,
these limitations are minunised to a great exlent.




MMazon's studv of 400 lotal cases shows 37.253%, inci-
dence of grade 2 to 4 fat emboli®.  Hickey and Stem-
bridge?” lind 199 incidence of *moderare’ and *mark-
rd” c¢mbolization.  OQur findings, (Table I) when
cedueed to only grade 2 to 4 cmbali, show a lower
incidence ol 13.2%. However, in |0 cases shown in
Table 111 where survival in terms ol seconds, minutes
and hours was known on basis of certain other circumes
stantinl evidences, results indicate increased severity

ol fut embolism with greater survival time,

lassification of mnjuries in hroad groups as shown
in Table I1 Las notrevealed any additional infurma-
tion,  Absence of emboli in disintegration group is
understandable, Lower incidence of 5.5% in *head
injury only® proup can be due 1o concurrent injury
to hrain with eongequent cessation  of circulation,
Caldwell and Huber® held that spine was more pros
duetive of fut einboliven thun tibia but inoa single case
of death due to *spinal injury only® in our series, fat
embolism was absent.  There was no case of acute
decompression shock in thic series,  All cases of burns
had associated muliiple hony injuries and therefore
burns alone s contributery facter could nou be segre-
gated,

No attempt was wade to correlate the incidence
of positive bane marrow emboli in all cases as the
ezzential pre-requisiic of examining a large number
of random bBlocks of lungs was pot ful(lled in many
previously decumented cases. From investigative
aspects of aircraft aceidents, bone marrow emboli
have no special advantage over fat emboli if only
grade 2 or more severe far emboli are considered,

Conclusions aml Recommendations

Histological examination of a large numhber
of random hlocks from lungs for evidencs of signi-
ficant far embolisim is an essental feuiure of investi-
pation on traumatic deaths. In alrcrazsh fatalinies,
mare Importance 1s 1o be given ro moderately positive
cases (grades 2 to 4), where competence of circula-
tion and survival ume can bc assessed with some
degree of certainity, Farly retrieval and processing

of lurge awoooty of lung tissue are necesssry [or
Awarencss of this useful finding on
the part of investigating Soquadron Medical Otficer
and Pathologist will help in minimising false negative
resuits.

Letier resules.
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