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Vertebral Fractures in Gnat Ejections
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Abstract

VERTEBR.&L lraciures constitute the most serious
medical problem associated with a successiul ejection.
Cervical vertebral fracture is of particular impor-
bapce as it causes a pilot o be permanently uofit oy
giection seat aireralt, Three cases of cervical verte-
beal lvictures aller ejection from Gnat aircraft are
reportedd.  The causative {aclor hus been head-neck
llexion during ejection. I'roblems of postural inade-
quacies in CGnat aircrafl have been discussed and
recommendations made,

[ntraduction

Ejection seat is a significant life saving device in
military aviation. The puramount consideration con-
tinugs to be saving life but ejection injurics have
ptirucled wide probing and research,  Vertebral
fractures constitute the most serious medical problem
associnted with successful ejecrion,  Of all the verie-
bral fraciures involvement of cervical/upper thoracic
vertehrae is a catastraphe,

The incidence and frequency of vertebral frac-
tures in successlul ejections in IAL has besn described
bﬁ.’ Vermat, Vertcbral [raciores in Goat ejections
are of particular intercst and have been reviewsd in
this paper. Probable mechanism of siech fractiures
and remadial measures are suggested.,

Incidenee sond frequency of Vertebral Fractures

THhe ingidence and distribution of fractured ver-
tebrae in suecessful ejections in TAF iz shown in
Table I, Tt is of interest to nole that in Gnat ejections
the vertebral injuries arc confined to G4-C5 and Td
only.

Vertebral fractures in Goat-ejections

) There have been throe cascs of spinal injuries in
Gnat cjections (Tables IT & I11).

Case No: |/

Pilot *A” was flying a Guut aivcrafl on an air test
sortie. Two minutes alter take off at 8000 1. AGL five
warning light came on, along with oil pressure failore
dall’s eve turning white. He durried oul emergoncy
drill with no improvement in the situation and decid-
cd to eject. From the time emergency was naticed
nll he ejected abour 45 scconds lapsed. e had
enough time to transtait s intention to eject, alipn
properly and pull his visor down..  As he wag aboul
to pull the overhead hlind firing handle (OBFH) Le
heard an RT call *f confirm ejecting ™', Lle left the
OBFH, reached for press (o trasnit’ (PTT) bulton

and acknowledged the call inafhrmativi.  Tn che
meantime the aircrafl wis going out of contrel, He
again reached for the OBFH and pulled it He re-

collects that the visor knob was obstructing smooth
operation of OBFH.  As he pulled (he handle the
head was flexed due to the ahstenetion cansed by the
apron of the OBFH., He was sitting in seat position
2, one noteh  higher than appropriate [or his silling
height for operationzl reasons.

He sustained [racture CF and C3 veriebrae wilh
paresis of upper arms.  He was grounded for 2% years
and declared permanently unfit for ejection seat air-
eraft, He iz now a helicopter pilot.

Case Not 2

[ilat ‘B’ was flying Gnat aircraft and practising
forced landing. He noticed fumes in the cockpit.
He had ample time at his disposal once he decided lo
eject, He aligned properly and used the OBFH,

He sustained [racture T4 vertebra, He was dee-
fared permancntly unfit for cjection seat aircralt and
is mow a transport pilot, On review at TAM he was
alzo found to have sitting height 2.5 cmomore than
the maximum permitted for Gnat aircraft,
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Case No, 3

Filot *C' flying Gnat aircraft had inflicht fire,
He ejected at 25000 fr,  He remembers having pulled
the canopy jettison handle with one hand and pulled
the QBFH with the other.

He sustained [ractore 5, He was declared per.
manently wnfit for ejection seat aircrall and is now
o lransport pilet,

Mechanism ol injury

Incidence of spinal injuries during cjection i
increasod hy

(n) Amplification of ejection forces
{12} Postural inadequacy

In Gout aircraft, Folland light weight seat Type
aG s dnstalled.  The ejection gun is desigred 1o
ipart an ejection velocily of G0 fect per gecond and
a peak avecleration of 20 g, A contoured fibre glass
(rigid) personal survival pack is used with a thin
cushion on top, thus excluding any acceleration over.
shoot, Tt is unlikely that spinal fractures of the ubove
cases have been contributed by the amplification of
ejeclion [urees,

In the cases described, the injuries are most likely
due to postural ipadequacy, on account af neck
flexion. The lulerum for toral neck Hexion lies bet-
ween L5 and ‘I'4 vertebrae® thus making this region
wore vulnerable.

Problem of postural inadequacy in Gnat aircrafi

The cockprt is small and relutively cramped,
Masimum silting height permitted =20 cm o after a
cockpit test,  The restrictions are based on clearance
from canopy, eass of reaching ORFH and visibility
of zir spued indicator (ASI). Due to the seat in.
cline it is accepred by many pilots thet i correct seat
position is chesen (a) over the-nose visibility is
grossly restricted and (b) eve alignment with the gun
sight is.easily lost under positive *G* duc n head
flexion. Thercfore many pilets prefer (o sit higher
than the position corresponding to their sitting heighr,
which leads to-a situation, swhere the ODYH is consi-
derably below the level of the bonedome,

In extreme cases (tall pilots) it is konown that
clearances accepted are a compromise with the ideal
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silualion even when the mdividual 12 seated in the
lowest seat position,  ouling of canopy by the viser
knob under certain [light conditions has alsa beon
reponied.  Obvigusly in such cases uze of OBV will
either load the vorrehral colump or cause neck flexion.
Visor knob is instrumental in worsening the situation
tinder such conditions,

Raole of overhead imd firing handle ;
Forced head lexion

Face Dlind was desipned to allord (a) wind blast
protection and (b)) prevent hLead fexion during the
carly phase ol ejection. The onus of keeping Lhe
head fully back is with the pilot at the time af pulling
the OBELIL Should the head be Hoxed ar flexion be
forced wl the time of pulling the OBELL, 0o amoum
ol effart on the pilot’s part is of any avail in keeping
the head back on the head rest.  1f the erest of the
Lionedame is high, an pulling the OBFH  he [riction
hetween the face blind and the bonedome will resull
ine heud being pulled forward and down, even ihough
the pilot rve-pasitions his head on  the head-res,
The travel of the Pace Llind over the helmet tends 14
cuteh upon the visor knob which further aguravales
the head flexion,  'Uhis s a siguilicant consideration
as neck [lexion will pre-dispose injury to vertebrae
rom 4 o T4 level, In Gnat aircraft in the cases
reported face blind handle has thuy been responsible
for inducing  head-peck  Aesion and  consequent
vertehral fractures:

Prevention

There has always been a controversy | reparding
which handle to use OBFH ar 8PH, (fig. 1). QBI'H
initiation provides pratection to head and face and
head restraint during ejection. Whenever speed is
high aud retenlion of helmet/mask iz essontial, as
at high altitudes, nse of this handle 1= advantageous.
I'he disadvantages gre ;

Bilot sitting high in relation to OBFLL may

Hex his head wo locate, extraclt and pull the |
handle,
Pulling the OBI'H mav  cause friction

between the fuce blind and helmet and
would induce foreed Acxion of head,

The face blind may calch on the visor knoh
which will further aggravare the head
Hextan.
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TAELE 1

Frequency of [ractures of individual vertchrae amony survivors af ejections (Aircraftwise)

Adrcraft Vampire Toolani Mystere  Goal Humier Marit  T-74 =77 %-22 Canberra Totwl  Percent-
Sirhan 6 5 B 7 20 3 2 4 11 2 105 "
Spinal njuries 1 = ] 3 7 1 2 3 7 2 a2 0.3
1 - - | 1 — = e — —_ 2 .63
;3 - 1 2 1 - i — — - 5 9.09
1 — — 1 — — - s — — l 1.42
Th - - -— — — 1 - 1 1.6
To — — -— — — —- - | 1 1.0%2
T ; o = _ - 3 3 5,45
i) - - — — - 2 - | ]
1L . = — 1 2 — 4 5.4
T11 - - - - 3 - - 2 3 L5
T2 — — ] . [} 1 4 3 - 14 25,45
Ll 1 s 1 — 4 I —_ 4 1 [ 2R.63
L2 = i — l | .84
L3 - = : = = = =
L4 - | - 1 — 9 Gl
1.5 - — — — - 1 =— - 1 [.h2
Total l 4 + 17 l 2 ¥ LY 2 A 0495

TABLE I

Diata em Ginat cjections i TAF : 195752

Fawal &
T'otal = Ko i1.1_]u:1.-' no
f:je;l;:d Suceessful | gepious Spinal 3
: 17 [ injury =N
[ - L P oMT BEST Buy
fi s JomT Z=ef DOL R ECOMMENDED
| i .o WITH TIME FOR T T
SUGPPING AROCUND 1B 1M A HURRY
TABLE III

Bpinal injury

G e Wy Daon Which Handle 7

1 OBFIl ¥YES G4, C5 + Permanently unbi Fig: 1
lor ejection seal
9 CRrH ¥ES§ G aircralt
' Fit for transport;
| % OBFH YES T4 Helicopter only
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Onee the lead 13 {lexed, pilot cannot re-
position the head on the head rest due to
a loading by the face cortain,

Overhead handle t(ouching the bone dome
cansek distraction in fight.

Visor has to be kept down prior to cjection,
High positive * G " or injury prevents use
ol over head handle,

When cunuopy is jewisoned OUBIFH fuotter
and hits the bone dome.

Advantages of the seal pun handle (SPI1) are:
Easy 1o reach, even under high G conditions.
Dacs not cause head/neck lexion. St atistics
do not show any increased incidence of
back injuries when S5PH is uged.

Clnicker method of cjection initintion.

Specially suitable for ejection initiation i

certain conditinns of flight eg: spin, Tow
soeeds,

Recommendation

It is recommended that in Gnat aircrafl Lhe
OBFH bLe removed, leaving SPH as the only meany
af initiating cjection,  Thus there will be a unifarm
cjection drill for all emergencies therchy reducing
the delay in initiation of cjoenon,  Ineidence af ecer-
vical vertebral fractures can be possibly eliminated,
It may be mentioned that the Ajeel aircralt (MB scat)
has only seat pan handle - an appropriate choice to
make the ejection safe,
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