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Unusual Ejection Injury : A Case Report

MEBE DIKSHIT, AK SENGUPTA

One of the pifors of a fet fighter  traiver  birceaft
developed & sub - disphragmatic gas shadow with
parslytic ileus a few hours aftar a low level sjection
during which he suffersd 8 severe comprassion
frocture of his Lf vertebra, The pupil pilot sscaped
with & mitd comprassion fracture of his T12 vertebra.
The infury to the Tst pliot has been discussed and the
unusual presentation brought out,

"‘-EMEHGENEY escape from aircraft may be
brought about with or without assistance. Modernjet
fighter aircraft are eguipped with ejection seats
which propel the pilot outwards so that the pilot
safely “‘clears’ the aircraft. However, a severe force
Is required to eject out the pilot and this force is
transterable along the spine®. Therefore, ejection
from an aircraft is often associated with compression
fractures of the spine, especially around T 12 ta L1
vertebrae®. Apart from spinal injury, flaying of arms
and legs or fouling with aircraft structures may also
Iead to severe injury™f. Injuries to hollow organs in
the thorax and abdomen due to abrupt accelerations
as met with during ejection and on smerging out of
the cockpit (O Forces) have also been reported,
though uncommon®, This report deals with one such
interesting case where perforation of one of the
abdominal hollow crgans was suspected 1o have
ocourred as a result of ejection.
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Cass History

Two pilots of ajet fighter trainer aircaft had to
abandon their aeroplane due to an emergency. The
ajaction was carried out immediately on take off and
was at a very low lavel (about 200 feet altitude) at
an |AS of about 170 Knots/hr. Due to a split second
decision made to abandon the aircraft, the crew did
not have adequate time to take the proper ejection
attitude. Both were recovered after a safe descent.
There was no history of rough landing which might
have caused or aggravated injurias,

Injuries to the Pilats

One of the pilats was asymptomatic on landing
and walked about freely without any discomfort.
However, a routine X-Ray of his spine on admission
to hospital, revealed a minor compression fracture of
his T 12 vertebra, He made an uneventful recovery.

The instructor pilot who ejected out after his
pupil, had complained of moderately severa pain in
the lower part of his back on landing. He was given
an ampoule of tubonic morphia and was evacuated
to the nearest Military Hospital. Clinical examination
and X-Ray spine confirmed 3 severe compression
fracture of the L1 vertebra (Fig 1). The pedicles of
thiz wertebra were alzo fractured (seen radiologi-
cally),

119




Within 4-5 hours of the injury, this pilot davelo-
ped (1) pain in the back of both thighs (2) urinary
retention and (3) gradually incressing  painless
gasenus distenlion of the abdomen with feebie
bowel sounds. X-Ray abdomen revealed multiple gas
shadows with a well demarcated gas shadow undey
the disphragm {Filg. 2). The blood pressure was
normal. He was pramplly given conservative treart-
ment with LY. fluids, gastric suction and sedatives
and put wnder obeervation. Urinary Iladder was
evacuated by catheterization. The following morning,
gaseous distention which had initially reduced, reap-
pearegd again, The gas shadow under the diaphragm
parsisted on X-Ray (both pictures were takan in tha
sitting position). The urinary retention continued,

In view of the parsistant and progrossive gascous
digtantion of the abdeman and radiolagical finding of
the persistent unexplained suby diaphragmatic gas

_shadow, an intra abdominale atasvophe wes feared
and an emergency laparotomy was carried out the
SAIME MOrning. 'l_hH operation, however, failed to reveal
any perforated abdeminal viscera or any other trauma
insplte of minute scrutiny. The abdomen was closed in
layers and the patient was again put on conservalive
treatment. The gas shadow diminished and disap-
peared in a few days, Also, his staie of bowel and
irinary retention subsided. Ten days aftter remowval
of sutures a spinal extension plaster jacket was
given to stabilise the injured spine.

Discussion

The spinal injuries in both the pilots are explai-
ned by the fact the ejections were unplanned, and  at
very low level, and hence they did not have time to
attain the stipulated ejection postures®. The pupil
pilot's injury was of a mild nature, However, the
instructor pilot had severe spinsl injury. History
revealed that the instructor's posiure at the time of

- ejection.was very badly alipned a5 he had to perform
certain vital tasks prier to. gjecting and did not have
any time left to consider the ejection posture prior
‘to.abandoning the aircraft.

.. Thesigns of (a) urinary retention (b) pain in the
back of the thighs, and (¢} bowel disiention and
retention indicative of & paralytic ileus were attri-
butable to a degree of spinal concussion due to
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in injury in the region of §1 to 53 roots of the spin
cord. Spinal concussion as & result of injury to the
spinal colummn is a well recognised clinical entiyyd)
The presence of a well defined gas shadow undel
the diaphragm—a radiolegically diagnostic featuresl
repture  of  a  hollow abdominal  organ, goss
unexplainad, - The following idrlﬁcussian is offered,

Perforation of & gas containing hoflow organ i
the abdomen

The presence of a subdiaphragmatic gas shadan
i5 wsually indicative of s parforation of a gas con:
taining hollow organ in the abdominal cavity.
Injuries to abdominal and thoracic hollow argans
have been reported ag a result of exposure to abrupl
vertical and transverse accelerations®.  During ejac
tian, abrupt -Gz applied to the diaphragm, stomack
and filled intestinal loops, causes & downwarg
stretching so that a certain omount of w@ensile sirese
is appliad in the arca of suspension of these organs
If this force excoads the elasticity limits af the orgar
invalved, damage to these organs may  rasuli
Immediately on egressing from the cockpit, the
body is subjected to severs transverse decelerations
(@ Forces), which again, due to the above meantinnge
reasons, at speads in excess of 400 knots per houe
may lead to hollow organ damaget, Then aggin
parachute opening shock and landing on the ground
also produce shock waves which may cause internal
injuries,  hy this case the pilot ejected at low |lavel
gl an 1AS of about 180-170 Knots: Henoe the G
lorce applied hers was of a nominal nature, not
sufficient to ceuse rupture of hollow organs. Ar
such a low altitude the parachute opening shook
calculated to be' *g; was negligible. Also, his touch
down spead would not have bean more than about
17 festisec with the 24 feet diameter canopy para-
chute in use’. Further, there is no histoly of a ruugl‘i',
landing or impact against boulders or traes ar foul=
ing with aireralt stractures, Thus the only vialeqr
force that the pilet had bsen subjected to was e
ejection force. '

IAF, USAF and Canadian AF cjection injury
anzlysisl," 2 docs not reveal hollow ergan damage dus
to ejection or Q forces as a significant injury pattam.
[t may also be argued that the pupil pilet was sub-
jected to near identical conditions of ejection, sy
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Fig. 1 Compression fraclure of vertebra

height, landing area ete., but did nut suffer any
hollow organ injury. Further, rupture of a hollow
abdominal organ produces very dramatic symptoms,
rapldly going on to local ar generalised peritonitis
ard other severe systemic manifestations. His only
consistent complaint was a severe low back ache
and spinal tenderness. He was given 8 morphia
injection. This may have masked his pain due lo
rupture of the abdominal organs. But morphis
cerlainly would not have masked further develop-
ment of acute pathology which follows a rupture. On
laparotomy, after a minute scrutiny of the gut there
was no ovidence of even the slightest damags,
Therefore, rupture of & hollow organ due 1o ejection,
or due to post-ejection injuries does not seem o be
the casuative factor of the presance of gas under the
digphragm in this case.

Tear of the Diaphiragm

This subdiaphragmatic gas may have appeared
as @ result of a tear of the pleura and diaphragm of
the right side with |eakage of lung gases under the
diaphragm. But there was no clinical evidence at
all to suggest such a severe injury to the lung and
diaphragm and hence this thecry does not hold good.
It has already been pointed out that the ejection or
post ejeclion forces could not have conlribuled Lo
such-an injury,
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Fig. 2 Gas wndar the Diaphragm.

The presence of g subdiaphragmatic shscess

This may also contribute to the radiological
findings of gas shadow under the diaphragm  But
such an abscess produces severe constitutional
symptoms and toxaemia and usually follows a severe
illness like an empyema bursting under the diaph-
ragm, scute appendicitis or a perforated peptic
ulcer®s. Therefore, in this case a subdiaphragmatic
abscess leading to the finding of gas under the
diaphragm is not possible as the injured pilot was
in a fit condition at all times prior to the accident,

Amartefact in tha X-ray pictire

That the translucent shadow was a gas shadow
was established by its présence on two consecutive
%-Rays. Highly gqualified radiologist and surgeon
repeatedly confirmed this to be a subdiaphragmatic
gas shadow. Therefore, the passibility of this
shadow heing an artefact or a misinterpreted finding
s remolc,

Conclusion

& case of ejection njury has been discuzsed to
bring out 3 peculiar finding of a subdiaphragmatic
gas shadow. The episode of paralytic ileus which
expiains the progressive painicss gaseous distention
of abidomen is attirburable to a state of spinal
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concussion due 1o ejection injury to L1 vertabra,
However, the appearance of the gas shadow goes
unexplaind,
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