EPISODE OF UNCONSCTOUSNESS IN A JET FIGHTER PILOT—A CASE REPORT
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Iniraduction

Momentary lapse in consciousness ina
pilot of a jet aircraft could be the cause of
a major flying accident. For this reason any
history suggestive of this condition merits
serious consideration and thorough investi-
gation. In most of thuxe cases it is difficult
to establish the exact cause of impairment
of consciousness due lo lack of available
clinical evidence even after detailed investiga-
tions.,  In 88 cases of unconsciousncss among
airerew evaluated at the School of Aerospice
Medicine (U.S.A.F.) during the years 1966-67,
no abnormality was detected in over 707,
of cases. !

A young pilot who was alleged to have
lost consciousness in the air, was investigat-
ed at the Institute of Aviation Medicine,
L.A.F. Results of the laboratory investiga-
tions were correlated with the flight profile
snd the sequence of events as it ueccured
in the air. Details of thecase report arc
being presented in the paper.

History of the case

On 13th July 1968, a pilot aged aboul
25 vears was authorised to fly as No. 2 ina
jet fighter aircraft formation for a practice
combat =sortie. He was hriefed fo stay

with No. | (150 tp 200 yards behind), to
search and report,

The formation took off at 1346 hrs, and
climbed to an altitude of 250001t The
pilot stated that he switthed on oxygen
from ground level. During the climb, the
pressurisation warning came ' ON " at ahout
10,000 fr. indicating that the pressurisation
was not adequate. He did not repart this
but continued with the climb since he Knew
thut lie was not going to remain ual high
altitude for long.

After attaining the desired altitude, the
formation comnienced descending  turns.
During these turns No, 2 found that, thougzh
he was with his leader, he was lagging behind
all the time. The turns were exectued with
one notch of flap:

At about 20,000 {t., No. | put his aireraft
in a shallow dive to build up speed. No. 2
followed him. His speed at this stage was
about 250 knols. By now No. 2 had fallen
outside Mo, 1’s turn path and was lagging
about 400 to 500 yards behind. At this
stage, in order to catch up with the leader,
No. 2 tightened his turn, He did not
remember whether he put flaps up or not.
e stated that he * blacked out’' following
the turn. No. 3 noticed that No. 2 way
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in a steep dive and the lotter was nol res-
ponding to the instructions on the R/T to
pull up. The height of No. 3 at this time
was between 21,000 and 20,000 fr. and he
estimated the height of No. 2 Lo have been
18,000 and 17,000 {1,

However Mo, 2 stated that he heard No. 3
calling up on R/T asking him to pull out
only at about $,000ft. No, 2 noted that
his wvision was hurred and his aircrafl was
ina steep dive.

He tried to move Lhe stick with no res-
ponse. The sight of fayl approaching
ground was frightening and he decided 1o
gject. He reached for the face blind and
pulled the overhead firing hundle twice as
one second buill-in delay mechanism gave
him the impression as if the seul was not
going to fire. There was also ecvidence
to suggest thal the seat pan finng handle
had been pulled. It was zlso established
that both the munual D" rings had been
pulled. The scissor shackle had opened
but the drogue shroud line had snapped off
at the drogue shackle. This is an indication
that finding himself nol separating from
the seat, the pilot had detached himscll from
the seat and deployed his parachute by
manually operating the two "D " rings on
the parachute harness.

He was conscious when he was picked up
and was immediately hospitalised.

Details of Injurics Sustained

{a) Spinal Compression Fractures of
orsal Vertebrae 9, 11 and [2 and
Jumbar 1.

(h) Fracture olecranon process left ulna.

{¢) Subconjunctival haemorrhage both
eyes with oedema and bluish dis-
colouration of wupper and lower
eyelids both eves,

(d) Small lacerated wounds right upper
eyelid, bridge of nose and right
check.

(e} Sprain right ankle.

He was treated conservatively with immo-
bilisation of the spine and left uloa,  He was
discharged on 19th October 1968 and sent
on 8 weeks sick louve,

Results of General Examination at 1 A,

General condition —Satisfactory.

Cardiovascular system Nothing abnormul
detected.,

Central nervous systenr—No abnormality
detected.

Eyes— No abnormality.

ENT—No ahnormality.

Spine- -No deformity or muscle spasm
detected. Range of movements wis
full, The subject could raise both lepgs
separately upto 90° in lying down
posture.  He had no neurological defieit.

Psychiatric. examination—No personality
defects: or maladjustment.

All other system. . Clinically normal.

Results of Special Investipations

Blogd —Routine hacmotological examina-
tion showed no abnormality.

Clicose Toleramre Test—MNormal.

Lrine—MNo abnormality detected.

Tilt Table siudies—Response was normal.

EC.G.—Carried out at rest and after
exervise at ground level and under
hypoxia. Revealed no abnormality. MNo
change in the rythm or conduction times
was noted.

Festibilar Function Tests—Rotation and
caloric tests were carried out and no
vestibular imbalance was detected.

Decompression Chamber Test—The subject
was taken to 25000 ft. with 100%;
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oxvgen, Oxygen was disconnected at
25000 . and this altitude was main-
tained for onc® minute. Then the
chamber was brought down to 20,000 fi.
ub 2,000 fl.mi.  Altitude of 20,000 ft. was
muintained for § minutes, the subject
still beng under hypoxia. He was made
to perform simple tasks at this altitude
under hypoxin, There was no décrement
in' his performance nor did he become
unconscious, Oxygen wos connected
and he was brought down to groumd
level.

G TOLERANCE STUDIES
Human centrifuge run wus curried oul at

about 1400 hrs, The subject had his break-
fast at 1130 hrs. He was wearing Anti-g-

suit.
et Run: 0.5 glsec. upto 4G -Peak for
15 secs,
2ndd Run: 0.5pfsec. upto 3g for 30

seconds followed by 1 gisec. upto 6%
for 3 seconds.

Puring both' the runs his cardiovascular
response were within normal  Timmts:
Mo blackout or unconsciousness were
ohserved.

Frav SEULI—{AP anp Latemrat)

No [racture was detected. Skull vault
wis found 1o be normal in texture and
density. Sella tursica, vascular and sutural
markings were normal. No parthological
calcification was seen.

XRAY LEFI FLBow [AP AND LATERAL)

Evidence of lmaclure olecranon could not
be detectoed,

A'RAY SPINE _

Shows anterior wedging of DY 9, DV 11,
DY 12, and L.I. Consistent with compres-

sion fracture. 'There was evidence of disc
hermiation into the body of DV 12,

E.E.G.

Shows st activity i the right temporal
region,

E.E.G. Recornmc Dumivg FlUMAN CENTRI
FUGE Run
Fast activity is seen in both the channegls
(F8-T4 and FT-T3) but it = more marked
in frequency and amplitude on the right side,
f.e., F8-T4 channel.

Discnssion

This pilot wias in a healthy atate during
take off and climb, and his performance upto
the tight turn was normal. He did naot
take the pressurisation warning Light serioushy
as he was keen not to abandon, the sortie
and he was only Lo be for 4 very short time
at 25,000 ft. During combat he was lagging
behind and went outside his leader’s {urn.
He therefore dived, to increase his speed
and executed a tight twrn to place himself
cortectly with respect to the leader. His
actions upto this were correct and there is no
reason {o-suspect his faculties as: below par.

During the turn; his throttle was full and
as he was increasing his speed with a dive,
his faps were up.  His lefi hand was on the
flap lever. The fap lever in this aircraft i3
located on the side of the main inslrument
panel straight shead, The lever is: moved
down for * flaps down . The officer stated
that ‘he was holding this lever with his out-
stretched hand for use of flaps when required
in the turn. There exists a possibility of
its inadvertant operation due to increased
weight of the hand in a rapid G manouwvre,
That the flaps were in fact down has been
confirmed by the Accident Investigating
Team.
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Flight trials conducted by the Court of
Inquiry showed that when put in & shallow
dive at 250 knots with Tull throttle, al
21,000 1Y, with onenoteh of Map, this aircrall
binilt up speed and the angle of dive increased.
There was o distinet lendency to bunt and
negalive G owas experienced by the pilot
of the aircrall carrying out the test trials.
Beyond 400 knots, the rite of build up of
speed, angle of dive and loss of height were
extremely rapid. The height loss during
the speed build up from 230 knots to 500
knots waz about 9,000ft. ReCovery was
not possible by harsh use of the controls.

It is therefore rewsonable to assume that
immediately following the turn, the pilot
lost control of the aircraft. It picked up
speed with an increasingly nose down atu
tude. 1t probably also went through a bunt,
which may account for the subconjunctival
haemorrhages noticed. When he became
aware of hisenvironment, inding the aircrmll
in a steep dive he (ried to recover. Harsh
usi of the controls, as may be cxpected under
these circumstances, did not efiect a recovery.
He, therefore, decided ti eject. He estimarted
the height at this stage to have been around
BOODTL. AL a diving speed of 400 knots
(average) the timc taken for the aircraft to
descend from about IB0000. to about
£.000 f1. i.e., the time that had elapsed from
the moment he * blacked out” till he became
awarc of his envirpament will be 10sees.
approximately.

Bxcept for this short period of “lack of
awareness * of surroundings, all his actions
subscquent  to the dive attitude of the
gircraft had been appropriate to the situation.
He tool all actions necessitated by the
subsequent emergency, namely, non-scpara-
tion of the seat. Thus we find his  mental
fieulties fanctioning properly uplo the tght
turn and again after 10 seconds, he is in

control of his faculties. Psychological and
environmental [actors which could have
cuused the episode will now be considered.

Hyroxia

Fhe possibility of hypoxia is ruled out in
view of the fact that this officer had 100,
oxveen (ON) from ground level and no
evidence to suggest undue susceptibility to
hypoxia during the chamber run was [ound.

DECOMPRESSION SICKNEYS

At no stage did the oflicer conplain of
symptoms of decompression sickness.  Fur-
ther the altitude at which he was operating
was not likely to produce decompression
sickness.

HyPErVENTILATION

The possibility that this officer could
have been hyperventilating in the air due
to his anxiery to catch up with the leader
does exist, During the centrifuge runs and
E.E.G. recordings he was made to hvperventi-
late in order to determine whether he 13
unduly sensitive to changes i the blood
pH caused by liyperveatilation. Rexules
of these tesis were negative in this case
indicating thereby that hyperventilation
per se could not have caused this episede.

HyPoGLYEARMIA

This officer had a substantial breakfast
2% to 3 hours prior Lo the flight. It is known
that blood supgar levels cun decrease fo
fasting levels by this time.  However, glucose
tolerance test indicates no abnormality of
carbohydrute metabohsm. It is therefore
unlikely that hypoglycaemin by itself could
have caused the cpisodec.
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ACCELLEATIVE FoRrCis

During the sortie. the pilot was wearing
an anti-g-suit and it is not possible to
pull  mor¢ than 5 te 6 G ar 20,000 ft.
at the speed he was flying. Tt is possible
that the pilot pulled 5 Lo 6 G as he banked
the airerafl to masimum, The G tolerance
of the pilot as tested on the centrifuge was
found 1o be normal. Nevertheless it is
possible that the pilot’s toleranee was diny-
nished on that particular day. It s known
that an individual's tolerunee can vary from
duy to day by as much as 0.5 to 1.0G.
Thus * G ° fortes could have played some
role incausing cerebral anacmia and contri-
buted to his * loss ol awareness * of surround

ings.

DIS0ORIENTATION

This officer had just returned from 45 days
annual leave. Pilots are more susceptible
to spatial disorientation when they return
to fiving alter leave®. Duingthe star board
turn he had to turn his head both Lo his
left and right to look out Tor his leader asx
well as No. 3. Incidence of Coriolis vertigo
playing @ role in this situation is quife
plausible; Conolis reaction reselis from
the movements of the head at right angles
to the plane of an existing rotation of the
bodv. It produces confusion and marked
autonomic response. This might haye
given him the impression that he was nol in
command of his faculties. Melvill Jones *,
quotes the example of an experienced pilot,
who in a similar situation. of the aircraft
getting suddenly into an unusual attitude.
left the controls in u state of disorientation.

Fortunately the aircraft sorted itself out
and when control had been repained fiew
the aircraft to base.

HPILEPSY

In all such cases, epilepsy is always to be
kept in mind. The E.E.G findings are not

typical of epilepsy. However, the BB
findings indicate s pessible foenl lesion in
the right mid temporal region. With our
present state ol knowledge, it is diflicult to
predict the nature of the lesion, ifany, and
also to state whether this lesion could have
caused the episode.

The L.1.G. findings could also have resul-
ted from injuries sustained during ejeetion or
during parachute fall on the ground. There
was no evidenge of fracture of the skull on
X'rav. His Bone-dome has not been traced
following its loss during exposurc to the
wind blast. Sinee he landed on  univen
pround without bone-dome the possibilily
of the head striking on hard ground also
exiats.

CoMBINED EFFECT [F MULTIPLE STRESSES

In a study by Powell ef al.* eighteen medi-
cally fit airerew were exposed to combinations
of voluntary hyperventilation, 3.4G for
35 seconds on the centrifuge and lowered blood
sugar level. A large proportion of the
subjects was incapacitated by the effect of
two or more of Lhess combined stimuli
although these same stimuli when acting
sgparately hud failed to induce comparable
disturbances in cardiac or cerebral function.

A similar possibility of simultaneous
exposure to stresses, viz.. accelerative forces,
lowered blood sugar levels. hyperventiltaion,
exists in the case under discussion.

His failure to remember the events [ollow-
ing ejection are easily explainable when anc
considers the stress of the cmoergency,
gjcction in an unusual attitude, extensive
spinal injuries sustained and “sensory swamp-
ing " due to effects of wind blast al nearly
450 Lo 500 knots of specd.
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