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up of 38 Cases
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Abstract

TIUR'I'Y ETGHT wases of spinal disability evalu.
ated e TAM Bangalore have heen presented. These
include 26 eases of spinal lractures sullered due o
gjections, crash landings, cjeclion testing trials and
roud accidents,  Bleven cases were detected during
routine medical examination, The puliern of vertehral
fractures suffered due to various causes has been ana-
Ivsed, The disposal of these cases for Hiness for
Hying dutics hus Leen discussed giving reasons for
such disposal,

Iniroductinn

The human spine is subjected to undue stress and
strain during flving,  In transport fying the long
flying hours itzelf may be the source of backache — il
the spine is ulready disabled. In fighter flying re-
peated exposure Lo+ Gz accclerarions or to £jection
forees may subject the disabled spine Lo excessive
dynamic overloads and worsen the damage.  There-
fore spinal disability must be considered a liability 1o
flying and asscasment of spine in medicel evaluation
he given its du¢ importance, Ejection is the mast
serious threal (o spine, leading o spinal fractures in
0% ol the ejectees,  According to Henzel?, the pre-
sently accepted ejection acceleration levels senerally
execed the structural breaking levels of the wverrchral
end-plates.  And long term follow up of the ejectess
will speak abnur the delaved eHects of such undetected
injories.  Crocks! In his follow up study of long term
effects of ejection reported a number of cascs of epinal
disabilities arising even upto 3 years after sjection.
He quotes cervical spondylosis rate amongst ejectess
as H% as against 239 wwonpst civilians of the same
age group. Hirsch?, on the ather hand in his study of
Swedish Air Force I'ilots quotes 14 cases with pre-

existing spinal disability which were nor agrravated
by cjection, All the 55 ejectges ol Swedish Air Foree
wrre returned o flying within owo monlls oo Lhe
average us agoinst 3-0 months for LS Navy and RAF
quated by Walton et al®. In TAF present policy lays
down 3 months as the minimum period of rest
fractured spine Lbelore an aircrew can he returned to
active flying provided ol course (he recovery has
been complete,

Material and Method

8 cuses of splnal disability evaluated at Institute
of Aviation Medicing beween 1968 to 1970 Toems the
material of the present study,

In all these cases, flving histary, past history ol
ejection, ejection test rig, crash landing and road
traffic accidents were recorded,  All cases were sub-
jected to detailed elinical examination of the spine
and Morays of spine were taken periodically during
the period of follow up. Whenever necessary special
tests like hurman centrifupe trials woere carried oul and
complainis of the pilots were meticulously recorded.
Sealinsiz of the sping was wccurately measured on the
H-ray by Ceobb or Risser Ferguson method,

Findings

Table T shows the types of spinal disahbilities,
Amongst the two cases of congenital abnormalities of
the zping, & case of sping bhifida occulta was detected
on X-ray after he complained of severe backache
during « high G manosuvre, and a case of hermi verles
hra was detected on X-ray spine during routine
medical examination. A tatal of 26 cases sulered
vertebral [ractures, 16 [rom ejeclion, G [rom crash
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landing; 2 {rom road accidents and2 on ejection lest
rig trials, One casc has been considerad under two
causes, This cage sustained vertelwal fracture from
ejectivy and soon alter discharge from  hospital nel
with a roard acrident sustaining multiple vertebral frac-
tures. 11 cases were [ound 1o have spinal delor-
mity on routine medical examination, Thus 39
spinal disabilitiee have been considered for 34
cages. ‘The enses guoted in Lruckels ure sccondury
cffects to primary disability of vertchral fractures.

Talle 11 shows the distribution of fracture spine
related (o differént causes, The larvest number ol
verlebral Tractures in cjcetion and erach landing falls
at the daree lumbar hinge over 1'y,-Ly and “1'j--La
respeetively,  The vulneralility of this part ol spine
to gjection and erash lorces has been established by
many workers like Lathan® and Stech®,

OF these 26 cascs, 13 suffered multiple fractores,
O thess 8 sustnined  {fracture of 2 vertebrae and re-
muinimgr 3 sustaived lracture of 3 or 4 veriebrae,
Amongst 16 ejectecs who sullered fracture vertebrae,
8 hud mulliple fractures,

Table ITT gives the breakdown of cases of scolin-
sis. Amongsta total of 13 cases of lateral deviation of
gpine only 6 showed scoliosts of less than 107, remain-
i 9 showed more than 10" angulation,

Talle IV gives the precipitasing factor and dura-
tion of hbackache of a roral of B cases,  In 4 oul of
these U cases backache was precipitated during high
G manoeuvres,  All these 4 cases had past history of
ejecrion, crash landing or road traffic accidents, 2-3
years eatlier,

Table V considers the disposal of 38 cases of spinal
disability, Tt may be appreciated that not one case
amengst them was found tatally unfit for fving duties.
Whilst 17 cases were returned o fighter fiving duries,
21 otherswere found unfit te iy aircraft fined with
ejection seats.  The guide lines adopted Ly us in
the disposal ol spinal disability cases arc az [ollows ¢

(i)  Arrenwarion of cjeciion forces - 'The normal
spinal curvalure helps in atlenualing ejsction
forces. Any  distortion of these curves will
transmit the ejectiom forces unatieouated, thus
accenluating the [orces und exposing the vertebrae
tn increasing chances of damage. Spinal dis-
abilities such as scoliosis of more than [0,

Fd
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TABLE 1
Canses and type of disability

Reasona for Misabilities deteted

reporting Fract- Scolio- Wypho- Congen-  Osfooar
ure B 4% itul thritic
pGen = 1 |
Ejection n=17 16 (k) L (1)
Crash landing
n=i G (8}
Road aceident
n=2 2 (1
Fjection test rig
trials n=1% s (1)
Fouwline medical
examination n= 11 7 | 2(2)
Total 39 26 T8 (D) P 4 (3)

(hgures in breckets-associaled (ndings)

TARLE [

Location of fracture spine

Cutize of disability Sl Mo, Fractures of vetelbone
1 L1
bl T1, T9, T12 & Ll
3 L
4 T11
3 T8 & 1.1
i L]
7 T11 & T12
4 T11, Ti2 & L1
Ljection 9 TIL & T12
1 5
11 Ll
12 G2 & 1.9
15 '
14 Té & T2
& T11
16 Tl_E & L1
17 T3, T & T8
14 T12
19 T12
Crash landing 20 T2
21 T
o0 L2
Hoad aceident 23 T7, T4 & T9
% TN TIZ& L
Ejectinn tost 25 Ll & 1.2
rig trials 2h T4 & TH
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Canse and Degree of Scoliosis

TABLE IIT TABLE 1V

Ciause of Disabilivy

Backache Duration Precipitating l'actors

Mild  MNoderate  Severe Precipitating Factor for

B-Th% 10-¥5* More than Backache 0-2 yrs. 23 yrs: 3 wrs,
25°
5 = == Walking on uneven
EiECliUII fHo=d 4 ] 1 surface n=32 ) 1 !
El'ict:h'nn test rig +Gz A % I 3
il i ) = i Prolonged sitting and
Crash landing ”:mdif}ﬂ n= | ! = -
oo | D == Oceasional with
INnsie | w8 0 q 9 movements o= | — — I
Total n - 15 6 6 3 Tatal n = 8 L 2 B
TABLE V
Disposal and disabilities considered
51, No, Disabilities 7 iR cje & Belleoniets U I
I, Poor Ejection Risk
{i} Spina bifida oceunlta - 1 —
(i)  Hemivertebra — 1 —_—
(iii} Moderate/severe scoliosis — 8 (1) —
{iv) Kyphosis 2 -
(v}  Shift of vertebra — - {1} —
{vi) Muluple fracmres with gross damape - 1 {2) -
{vii) Wedging more than 303 — L {1} —
{vill} Neurclogical complications of fractures — 2 -
{ix)  Gross osteo arthritic changes —_ I3y —
2. Severe backache of lomg duration
Clause unexplained precipitated, by + Gz — 4 =
%, Complete recovery withont residual dumage 17 - ) -
Total n = 38 17 21 (10) ==

Figures in brackers indicate cases considered twice.

LMECEN R SR

O of them was considered thrice,
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moderate degree of kyphosis, wedge eampression
fracture with compression more than 30% of
vertebral body height, congenital abmormalitics
associuled with poorly developed ligamental and
muscular snpport and gross arthritic chanpes
are some ol the conditions which interfere with
attenuation and  shock absorbing gualities of
human spine, Hence these spinal disabilities
discqualify lor lighter flying. Thiz 15 in agree-
tent with policy of disposal followed by USAF,

fit)  Severe backache: I is a symptom which
itsell’ precludes effective fighter fiving where
+ {2 acceleration is routine and which aggra-
vates hackache,

(1) Newradogfeal  complications . Sach
plications from the previous accident should be
congidered serious. A lurthe
same part ol the gpine in a future ejection is
likely to canse irreparable damage to the spine
and the neuwrslogical svstem,

O

damuge 1w the

(iv)  Multiple fracrures:  Apart from iovolving
many maore vertebral end plates, multiple frac-
tures are usually pssociated with ather disahilities
such az seolingis, kyphosis etc.  Sucl cases are
canse lor concern wt o later date or in case of
another ejection.

Recommendations

(i) Basal X-ray ol the spine should be taken
for all cadets before their entry inte Air Farce,  Such

MNerays would form an  excellent  base line lur
somparison ar a later date when spinal disability is
detected,

(ii}  Tong teem fallow-up of all spinal disability
cases should be undertaken especially for ejectens and
cuges of backache,  Progress and ineidence ol variouy
spinal disabilitics among airerew can he panged.,
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