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Low backache in fighter pilots

Gp Capt Harish Malik*

pekandd neck injuries are commonly associated with high, rapid onset and sustained +Gz. It remaing
iatintial harard that +Ge lorees, such as those cncountered during aerial combat, aerobatics or
bpe exposures, could result in significant acute spinal injury and that chronic cxposure could

in degencrative disease in severely stressed areas, It is difficult w decide iF certain sheletal
alities, lifestyles or age predispose an individual to spinal injuries/cervicalgia or low backache
high-sustained +Ge. Nine cases of low backache in fighter pilots resulting in their loss of
category for varving periods of time, are discussed. Magnetic Resonance imaging (MRIYCT
the spine helped in definitive diagnosis in these cases, Role of MRICT in investigation of

gl injuries. in fighter pilots is discussed.
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i necessily today in view of e capability

of modern generation fighter aireraft and the

muirements of alr combat tactics. These ameraft

apable of not eoly very rapid +Gz onset (upto

'i 5{},|'5.}r hut alsa capahle of sustsining high +Gz
WiaGz) for 155 or more.

. e exposire to high-sustained +z siress 13

Back and neck injuries are commonly
waciited with high, rapid onset and sustained
Wi, It remains a potential hazard that +Ge forces,
weh & thoseencountered during aerial combar,

Ramhulicy or centrifuge exposures, could result m
gmificant acute spinal injury and that clronic
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exposere could result in degenerative disease in
severely stressed greas, It s difficult to decide if
certain skeleral abnormabinics scdenwry life styles
older agé group predisposes an individual o
spinul injuricsfcervicalgla or low backache during
high-sistained +(e.

Nine cases of low backache, not due to
trauma of pest-ejection, i Aglier pilots reporting
to 1AM for reviewfrecateporisation amd their
thsposal are discussed in this paper.
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Case 1

A Mhyear ald fighter pilol, with 8200 h of
Mying expericnce, sustained compression (racture
P12 fallowmp epection from o Mig-23 BN aircrafi
n kel 99. He was upgraded to full Mying category
e Ot 989 wathe the recom ulitian of Annual
Review ar TAM coinciding with Apouel Medical
Lxamunatien. On annuul review in TAM in Feb 2000,
he was apan downgraded to u restricted Aying
cotepory as the pilot developed lower bockache
alier he resumed flyving, The backache was only
present afler sorties involving higher +Gz levels.
His MRIs in Feh 99 gnd May 2000 showed ald
compression fracture DY-12 with hormal posterior
clements. During review in 1AM in My 20000, he
Wis asymptomatic and clinically NAD mcluding
Neurological & Spinal examination, His centrifuge
and human engineering evaluation wire  also
normal, In view of the pilot's symptom of backachs
following the sormies invilving +Gz manceyvres,
his flying restrictions continued for 24 we2ks with
the advise of the next review with medical wnid
executive repor

Cazge 2

A 3B yr old fighrer pilot. with 23680 fving
hours with majority of them in- a Jaguars dircrafl,
reponied as 2 case of low backache wilh sciatica
left onset Sep 1999, MR sean done in Nov 99
showed straightening of Jumbar lordosis L, L &
L., disc dess L. & L5 dise h-ulge
COMpromising spinal canal. He W5 managed
conservatively and was observed in non-{lving
medical calegory for six months During his raview
in May 2000, he Zave a history of peing
asymptomatic for the past 5 months and was- ol
on - any medication Clinically NAD, Xeray
Lumbosaeral spine (AP & Lat) un 24 Apr 2000
revealed no bony lesion and I\ dise spaces
normal. His centifuge evaluation was norma] wod
Wit upgraded 10 o restricled flying category for
& mionths.

A28 year ald fighter pilot, wilh
flying experience, developed low b
#9 while carrying out normal dige
done in Tun 99 showed PIVD L.,I-SII
mannped conservatively and way
lor s1x months wef Sep 99, During liss
Tun 2000, he sull compluined of i
lower back at rest & mild pain in ( :
exertion. There was no radiation of pilgf
s the [ast bwi manths H.,:umh;m.:ﬂl
revealed no sensary deficit or parg itk
spasm. SLR-RE 75, Lt 60F, Tendemess |
CF Jun 20000 -+ moderale prosterion ceni

paracentri! dise herniation at 1_‘.‘-}| [yl
etfecting  the epidural fuc and ina
LEUVERSIng. narve  rools (=R In v
symptomatic state of the flyer, neurolgg
and MR findings, he was recoms
continue in the non flying medical

Case 4

A 24 year old transport pilot wilh
tatal flying experience developed low
Aug 99, during the IFT conrse whils
in Kiran aireraft. CT scan done i Deg
PIVD L.-5, level. He was managed cas
and placed in nooflyving  medical cap w
During his review in Jun 2000, he was wy
since the last review, Ulinically ang,
enginecring evaluation revealed e A britems
view of the asymptomatic stale of the|
his transport background  and  nomml!
findings, he was uperaded 1o resind
cdtegory for 24 weeks. Fil for Eraunspon il
to be. Next review in TAM with 1 i
from AMA and exceutive report o (fyingy
a tresh CIMRI Lumbuosacral sping,
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W32 v fighter pilot, with 1950 h ol 1ol
i 'enw iluhuliu;. 1'*U t1 on Murv.'!'}.

At dnn-.. in Jan ‘J"J shived ;.,Lm_l.il
ﬁtl ,se protrusion indenting thecal
1.I.I|;|;5 munagnl conservatively and gwen g
st wel Mar 20000, During his review
0, his symptoms of mill backache with
dlating clown the left leg
E;_-chmlugu:ﬂ exant fevealed tendermessy
wilh paraspinal muscle spasin and restriction
i mavements. SLE-bilateral 757 FT-3)cim,
dhe pllot was symptomatic, he was nol
_' o aviation stresses like vibration or
or pvaluation, In view of the persistence
Plbms symptonn of backuche and © T-'M_J."l
he was recommended 1o continue 10 the
plical caotegory for another six moenths.

| v
188 i
bank_

were atill

[2gory, .
. :;I.I_ i‘

- 445 yr old fighter pilal with 1oal flying

meecof 2400 1 including 700 h on Mirzge

Jdeveloped backache in 91 and was observed

flyimg category #ill Jun 90, He was

da: PIVD L.-S, based om MRI findings

i May 1993, Hr: was placed in restructed

(P wef Dec 96 with recommendation for

ver to tramspartfhelicopter only. He was

il At TAN o Jun 2000 for upgradation 10

on request by the officer since he was

mlariatic for the last 2 vears. Clinically there

pspinal deformity/iendemess/muscle spasm

ol movements: were full and free During the

vircraft

o times af 601, probably doe to no flying for
lical repc

st § years. 1Tence complete evalution of the
e iler high sustainesd +Gz could not be done
fit frest MRI revealed a moderale bulge at L
iiml indenting thiecal sac at this level e
gtully compressing luterul recess bilaerally. Disc
J;gﬁ'mlmu and degencrative end plae changes
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e evaluation, the pilot went into G-LOC

Lave bitekache fighicr pilets o Harish Malik
were seen al this level, In view of the degenerative
changes on MRT amd inability to evaluite spine
under high +07 due to low +0e wolerance, pllor was
not made T for the fighters

Case 7

A Moyear old fighier pilot, with 820 h o
Hying eapericnce, developed lower backache in late
1994 bur reported o Aug 96 He developed
radintion of pain 1o nght lower limb in Moy 97,
which hecame severe in Mar 99 when he was
grounded. MRE in Mar 99 showed mininul PIVD
I, .. During 2000, he  was
1l.u|1[1l-:1||ul|L except for mikl pain on prolonged

review i Feb

standing. He hud curntalled his outdoor sports due
o the pain. MRIx in Feb 2000 shows minimal disc
bulpge at L,
gain towurds right lower limh did ot corrobarate
with the MRI] [indings ol
Clinical and human engineénng evaluation including
vibration ren was within nonmal limits. He wus
!::||.l|. erd in i restricied 1'.".-1[1" culepory for 24 weeks
with the advice of not to Ny high +Gz sorties.

level. Hix symptoms of radiation of

mnimul dise bulge.

Case d

4 30 v old transport pilot with 2800 b of
flving expencnce developed low hackachie with lett
sciatica in Jan 2000 while flying Kirun gireraft
GFl course. MRI scan revealad mild
posterior bulge - L, mildly indenting thecal sac.
He was observed in non-flying medical category
for six months, During his review m Nov 2000, he
was asymplomatic with no neurological signs. He
was upgraded 1o restricted flving medicul category.
arreraft ooly, for ancther sis

|J"_'FI'-

fit for uanspor
months.

Case 9

A 30 vr old Mirage 2000 pilot with 8%k ul
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Mying experience sustained contusion cervical
spine while playing games in Do 96, MRI Corvieal
spine revesled loss of cervical lordosis with
il annulu bulge at If_'_J level, He was
aohserved in non-flying medical o ategory Tor six
months wil fing |||~. upgraded to tull fving cale rory
i Jun 98, The pilot deve loped severs low backache
& uech pan in May 99 while Aying an perul
comlil manoeuvie in Mirage 2000, MR sean
revealed annulur bulges at | L% L, levels
mimmally uudenting thecal suc, He wes ubserved
m r.m.-ﬂ;,mu- medical Calcoory [or e months.
Lyuring his review jiy bh_'['- 2000, he was ssymptomatic
with uo neurological s gns. He developed severe
neek pain ay +5Ge -|ur|:.1y cenmfuge evalugtion,
Post-run evaluation revesled neck spasm, Since
the pilot was not able 1o 1olerate the lower +(e
run, he was again placed in non flving medieal
calegory tor another six muonths,

Discussion

The most common morbidity on exposure o
the high +G2 environment is due tw cervical and
lower spinal injurics. The ai reroft's enhanced
ability 10 produce abrupt onsel High-G louds, as
well as 1o sustain them at hi gher fevels, presents
an additional stress 1o the spine. If the head

weighs 3.5-3 Kg with 1822 Kg of headgear
added; static Joad equivalents of 4865 Kg ars
2enerated at O G oar the cerviea] s spine level jtself
and much more at the level of thorco-lumber
regon.  Fighter  aireraft operale  in  dynamic
environment that ofen requires a nearly constant
vigil of all sectors surroundi ng the aircraft. Abrupl
+Uiz loading in a defensive or offensive mansuver
frequently applies a significant load to the cervical
and lower spine. in direction other that axial or
nentral. This, in turn, can cause loss of el
control or failure of a musculoskeletal co mponent
of the spine. Tt has been noted that flexion and
Exionsion injurics are produced ar approximately
0% of the loads, which cause axjal compression
falure,

The sipniticance of these injui
a numher of cases it may go (i
airerew resorting o loeal treatiment i
ete. It s also not known whether (g
A precursor o clronic dc:ur.rw.rnli-.-uﬂ\'
spre. The number of flying hour W
arrerew being ofl Mying due 1o t.1'||r'|a]. f
high Gz environment i also nol i

Ihis peoblem moay assume }
praportion an the future by tha iy il
helimet mounted cleetrs aptical e '-‘fj
wontld add o the we ghn aof the el
increase the spinal loading, Spinal§ i
acute (soft rissoe imjury  of -.-uH.h
oceurning i ight ar arising from acite
crash or assisted  excape) or l,hmni
degenerative disease arising fram, Gz Il
nury sustained 0 gireefr ejection g

Incidence of salt nssue corvicl §
cervicalgia of more than S0% i (he Tkl
his Been reported i many sludies [2.3]
removal from thght dulics for an ae
of three days. A survey in TAF [4] g
Hying MiG 29 amd Mirnge 20600 aireraft
merdence of  cervicalgia of  64%

tvelt tor the two proups, o cong

le 345 for those fiyig
genvration of wirerafc ihdiz 200 Howe
buckache Das nat been lrequently rep

Average age of the subjects in (el
study was 323 years (SD=6, 1) and (heg
flying experienci 1705.3 hours (SI) = § X
study revealed thar a stagpraring BRE
fighter pilols had muoderate ferades 3 .-.*
degencration in the (23-4 dise, as mmpamd
of controls using low-field LARE L T Tl
(MR thereby cone luding that chronic e
the high +Gz environmient can cause corig
degencratinn 5],
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< TiEs0n i

ervical d

e el of nime cases ol low backache
i this study could he directly attributed

07 1 the pain stated and got aggravated
ki combat sortics. In the rest of five Hghier
tise-elfect relmionship wath hgh e
mche established. Pwo cases of spamal
e 1o high-G monocuvies have been
'ﬂlr.ﬂ'rl'u'f in TAF [6]. The Tiest had sustained
"'" gaf DB and 109 verehral bohes i WG 2|
The fractures were detecied on 1 scan
guently; the MRI scan done duning the
ation revealed mald indentaion ol he daral
W ooposiie’ D7-DE, The second aircrew  had
gined) frivture of e vight b of e spinous
r of C5 vertehra while flying MiG-29 sircralt.
flaclure wos detected on C1 sean during

I"_u.I'lJ:J few months of injury,

Two pilots in the present study were made
gt ly wdit for ejection seat alrerofl; one due
_hi:kuf;l1e following -+ soclies and: the other

o MRI fodings and recurrent epsodes of
Rt gain, Two cuses were <Ull symptomatic afte

L vear of the onser amd are being observed
; diying medica) category, Other five Cuses
ok reachied finality and aie being observad
eted fyinye caterory. Only thre
llie ir superiority fighters ( Mire
_:pahie of high-sustamed -+
¢ likely 10 cause spinal injurs

In'a questionnaire survey o Japoo 4o
[iferce Foree F-15 pilots [7], ‘checking
kg back over the shouldery was the most
i moslure Lhal caused pain follwed by o
ard bend” posture, which iz necessary for
ating instruments, The neck was the most
purl of the body that was  iojured
smndiass of posture, Upper back pain was the
wond most common at ‘checking six’, while the
'- back poin was the most common in the
Towurd benl posture, This ndicates that other
! prts of the boly were also twasted  and

I Aerospace Med 4472). 2000
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susceptible to injury in wetical flight manoeuvres.
There were 64 (4979%) pilals whi reported chronie
muscle pains that became prominent during high-
G oinnnosuvies,

Two climcal cases of +Uz associated
degenemtive cervical spinal stenosis caused by
dorsal osteophyles i Tighter piluis buve been
reported 8] with the help of MILL Three cases: of
bulging cervical dises, detected using MEIL, among
Mghter pilots who exerienced acule inflight neck
pain during aerial combat manoeuvres under high

Gy forees hove been reported 9],

CT scan and/or MRI scanning of spine have
been pude mundatory in ke Indian Air Force
tollowmg an efection [100]. These mvestigations are
very useful to highlight and assess details aof
injurics o the joint-focets. FANSVELSE process,
arficular surfaces, loamentond support and soft
nssue. 'This mformation should be correlated with
clinica! featwres of sjectes pilot before a final

dispasal s decided

The spinal cord 1s 2 longitwlingl structure
and this limits the precision of siting for ransverse
axial 1maging methods soch as C1. MEI1 does not
v thiss limitation because it can easily be applied
in unyv plane,; including the oplimal sagial axis
(11l The advantages of MRI are particularly
apparent for non-invasive elucidation of myélopathy
thousht to be of diskogenic ongin, and inatypical
radicular syndromes or spinal pain. The longimwdinal
images and display of the intrathecal contents are
of particular imporlance in such cases [11]

Flain X-rays are commonly normal in acule
disc prolapse. but there be narrowing of the
affecied disc or altered alignment of the spine due
e mmasele spasm. Assessment of lumbar canal
stenosis by plain X-rays v subject oo may
inaccuracies. 1 and / or MRI allow much more
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relinble ussessment of dise prolapse as well as
canal stenosis [11]. Eight out of nine cases in the
present study had normal Xoray and prolapse of
nter-veriehral tisc was only disgniosed based on
CUT/MREI Nindings. One cuse had ald COHIprEssion

fracture W12, The generalized hulging of

degenerate dises, which moyv contain gas, can be
distinguished from focal protrision of prolapse by
CT or MRI [11). MR) produces no harmbul
rachation, it cun safely be repeated as peeded amd
is thus preferable 1o ©T scan, MRE] exaninulien
would be useful in fighter pilots’ pericdic medical
check-ups in order 1o reveal acquirned degensrative

spinil  slenosis,

Conclusion

The potential for acule o chronic spinal
Liury o spine exists within the current operation.
cnvelope of present day high performance aircrafl,
The fighter pilots with persistent and  severe
symploms should underge MRI scan of the spine
il the plain X-rays sme normal, In the shsence af
4 baseline CT/MRI scan, it is difficult ro auribuie
an observed finding in the post symptom CT/MRI
to long-term +Gz stress: Thus MRI bascline scan
along with the X-ray of sping should he included
during the medical examination of the candidates
selected for the flying dutics. It will also heip in
screcming out canduldates with a congenitally
narrow spinal canal for the fighter flving.
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