feonmlered
qut, lendri-
o 15 cn-

Sl i

U Rt TR
riview  clveed
i

TR IRCE R e
Wainidcrorerials
& Fehiper.,

0 e lertiisn
Medivane, 2
s, |UhE

il siress
ey, v

OO S T [

cugnibaning Gigh
MS-=hT

G baiiningy LT
are - Med 1URE,

e 1 AU M
B

W N FR2T
fection Lraining
tained G vnvi-
cdieatinn, Hor
els,  Dalginm

af LAAL Tizhle
eogr Med THR

ks B Human
spleration deros

Al FREZD 1R

T3 TUANAE 09 Procerding

Cervicalgia under high sustained G

Son Ladr SK Guptn, Weg Cdr AL Muogra
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Cervicalplo duwe fo high sustained acrelera-
ey anvony pilots of advanced fighter jets in
FAF was sindled through o detuiled guestion-
witfre vurvey. A fdad of T34 incidences af cer-
wlealpte woere reported by S5 owt of 32 pilots,
Maost pifars reparted striin in their neck abave
hdd, Pileds expericncing cervicalgla i Wids
29 Mirape 2000 and ather fighier wircraft
were found fe be 636%, 80.76% und §4.2%,
respecehvely.  Ovcurrence  of cervicalpla  in
fermis of the number of hours flown way alse
stieilicd, On comparing the degree of cervival
gl in three proups; the mild-repe was faund to
predumsinuie gver moderate. lowever, severd
cervicalgin tn MG 29 group and other alreraft
greuap was found to be more than in Mirage
20 prowp. Incidence of cerviculgin was
found 1o be increasing with increasing flving
experience, ape, height and weight Ly rrainer
flving cervicalgin occuwrred maore in pilots in
the rear sear. Cases of cervicalgia werd re-
poarted during combal missiens, and anly [%s
reported it during dual chrecks and dow-level
sarties. Cervicalpin was found o be directly
retated o the weipht of the helmet used. Nveck
movements during hish & were found to be the
most stgniffcant cause of cervicalgia, $2% pl-
fois gave history of apward er fateral move-
ment of the neck while putiing G.

Keywrds: Cervicalgia: High sustained G

e evolution of fighter flying has led to-

pulling of higher G loads. Operatng in the
high-{3 environment gives rise to {G-relared
problems like grevout, blackeur. arrhyvihmia’s
and loss of comseiouspess (O-LOT) Cervical-
gla, though recognized as early as the 19305 [1],
was nnheard of 111 recenthy. Cervicalgia denolfes
pain in the repion of neck. Today, it s the most
discussed problem, other than G-1.00C. among
the aviulars. [y the recent vears, several cases of

ship disc.. hernia-

severe neck prohlems such as

Ind, S Aergspoce Med, 3817) 1591
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tiom ol e, Tracture of cervical verlebry and
spondilviis have boen reported by varions Adr
Forces of the world 28] In the [ndian A
Foree, theee pilots have lost their ying ele-
gOUY permanentiy on thix account. Hence, corvi-
calein hds assumed a lar of sipnilfcance and 15
4 ettt of eréat concern in today s fiphten
fiving

The eck s the only part of the pilor’s body
which remains unsupported while he i sitling
fully harmessed an an gjectivn seat, Hence, il s
highly susceptible to injuries during abyupt O
conditions: The wervical spine and the neck
muscles have o supporl the weight of the e aad
jappros. 4 kg, the helmet (17-2.2 kg and
axyzen mask asscbdy Capprox. 430 g) his
total weight ot about oo ke al |G increases
muani{old undsr high G oeonditions: Thus, at & G
the neck has Lo bewr about 48 kg of weaighl

The cervical spine as such s capable of
sustsining axial weights of up 1991 ke without
ditficulry. However, when the foree is acting in
directions other than the axial, its weight-
hearing copabilities are reduced to less than
S48, This, even 42 kg of weight at 7 G may be
sufficient o cause neck dnjury i an aviator
flving in a dyname siwation. Abrupl G loading
can also result in flexion, extension or cenl-
pression injuries in the neck.

The incdence of cerviculgia has been re-
norted to be between Sand T3% i US MNavy
and LIS AF pilols of HPE aireraft Rescarch
in India bhas also indicated higher incidence
deia in MiG 29 and Mirage 2000

=

A detailed questionnaire survey was carried
ot 1o find eout the exaet incidence of cervicalgia
inour pilots of T areralt. Pilot's Med Form
| was serutinized and pilots were examined Tor
any restrictions m their neck movements. The

il
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highust order of confidentiality wos muimtwned
sooas tooobtiin open and correct answers
Lighty-two pilots 1Ty g Mot 24 Mu’:i,f_;c 2000,
MiCi 21, MG 23 and Jopuar airerafl formed s
part of this study, To facilitate & comparative
study, the pilots were divided 1nto three graups,
Graup A comprised 32 MG 29 pilots, Group B
2 Mirage 2000 pilots and Group O 24 plors
trom other [iehter wirernft (MG 2], MG 23 and
Jaguary

The questionnaire was almed at finding the
ol honsing:

() The level of Goal which the pilots telr
stradn i thedr necks

1_[)]- The purcentage of pilots attected and the
incidence of cervicalgia per 100 b of flving in
the 3 proups

fe} The severity of cervicalyia — mild, mod-
eralte or severe

(d) The incidence of cervicalpia in relation
te the pilol's Mying experience, age. height,

Table 1. Strwin a1 the neck ond 0 loads

0 level Pereentage of pilats
M steaim ot any L Jeved 3 6%
Strain it 5 G and shave ToanL
Sleain a6 G and above 8%
Strain a0 70 and abuove el
Serwin at B4 and akove 1B.3%
M0 7%

Strain.at 9 Goand above

Pabic 2. Incidence of cervicalpia in varnwous zroups

Mumber of
pilois whe  Numbernf
Fave pilols whi Number of

[vpe ol suffered  have reported.  incidenves ol
wircraft cirvicalgis  cervicalgia cervicalgia
Group A 11 2l &R
M 2% {3 1%} (B3 8%)
R
Crronap B4 3 e T
Micage 20040 (1% 3395 (B0 THY%)
=M
Ciroup o Il i3 12
olher wircralt (45 RB%) {54 o)

n=24

4]

Tahble Y. Cervicalen an relution o the number of hours

Muven
[nerdemce ol il
pear woial number of
[vpe al atecrate By Hlown
LY Tl Leél Iy
Muruge 204040 2

Iher Teghlet wergrall 14154

weight, max Goand s doration, tpe of sortic,
pe of neck movement while pulling G and Lhe
type of helmer used

e results of the above survey are dis
cussed below

Table | shows the level of & at which the
pilots felt strain in theiwr neck. It is seen thae
usually stran o neck was felt above 5 G Tuble
! oshows the percentage of pilols allected by
cervicalgia in the 3 groups. Out of the otal of
82 pilots, only 53 reported having sutfered cer
vicalgia. The table shows that the maximum
number of pilots reparting cervicalgia belong o
the Mirage 2000 group.

The incidence of cervicalgia in rclation
ta the number of hours flown is shown in
Table 3. The incidence of cerviealgia in ather
fighter groups was found ro he sienificantly
lower as compared te MiG 29 or Mirage 2000
Eroups

Severity nf cervicalgia in the three groups. The
severity of cervicalzia was graded as mild,
modsrate ot severe. Mild cervicalgia represents
slight discomfort or stiffness of the neck not
affecting his flying task; moderate heing moscle
carch spasm or pain in the neck not sufficient to
discontinue flying, and severe cervicalgia being
an acute or persistent pain in the neck resulting
in discontinuaton of flving. Table 4 shows thal
a maximum nember of pilivs from the Miraga
2000 group reported mild cervicalgia, whereas
moderate and severs cervicalzia occurred mote
in Mi(i 29 and other aircraft groups.

able 5 shows that the percentage of pilot
reporting cervicalgia increases with the flying
experience, 93% pilots with a flying experience
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Table 4, Severite of cervicalgin m (he thiee groups of

mrivinll

MG 2 Mrige MM Oither arrcrudl

M 1V BT 415
Blisilerane ARt Wi™%a Fh%e
Sever 1% e P

Fable 5, | eovicalgn svath relalwon 1o flying oxporign

Flyinp gxparnenee Pilons repogting cervicaleo

5000 N
A= TR0 b&%

1 &80 |y B T4%

(=1

1.% 42% 1.61

405 p.48

B ik
24-29 30-35 36-41
ElINCIDENCE/PILOT/100 H
@ INCIDENCE/PILOT

= -,

Flpure 1. Pilot s ape and incidents of vervicalois MiG=22
urrcraft

of more than 1500 h reported to have experi-
enced cervicalgia compared to 41% who had
less than 500 h of flving expericnce.

Pilar's ape and incidence of cervicalgia
The incidence of cervicalgia per pilot per 100 h
was studied in three age groups. 24-29 yr, 30
35 ve and 36 41 yr (Figure 1) In MiG 29 the
incidence of cervicalgia per pilot and incidence
pet pilot per 100k of flying was higher in
higher age groups.

Cervicalgia with respect ta piot's height
The percentage of pilots reporting cervicalgia in
height groups 160-170 ¢, 171 180 cm amd
|R1=190 cm s the maximum in the 181 190 .em
gronp, as shown in Table &

Tl 3 Avroapoce Med, 3521 1994

Cervicatio e Bigh datained T Cougead Mivgrra

Twhie fi. Cervicalgu with respect 1o prlut’ s hespdn (all
avrsrait)

Hetpht Shor Medjum (£

In gm TR S R Ok R S R RS

Moo ubprluls al 1 12

Pl s reporting 1a 3] 7]
crvicalpia

Percentuge af pilors 5580 F % T

e hing cervicalgul
fabile 7. Cervicalgio i relation to prlog’s wieaht (i

Wighl (kg

Ld—0rd hELTT TR-RY
I pulots (4] [E |
PMeloth 1epuiting 4 14 |
criven alpia
cntage of prluls 4G ] FEIA

repottmg Cervicalpa

Cervicalgia o relation (e pilai's werght
fAfil; 2%, The percentage of pilots reparting,
cervicaluia, as well as the incidence of cervi-
calgia per prlot, is higher in pilots in the higher-
weight groups, as shown in Table ¥

Tvpe of sartie. ln all, 99% pilols reported
cervicalgia during combat missians, maxinum
in 2vs2 and rhen Zvsl, bvsl. Jvs2 & CAP in
decreasing ordar. Only 1% pilors reporled cer
vicalgia during dual check and low-level fying,

Tramer flving. Out of the total |54 inci-
dences of cervicalza reported in this study, 31
incidents ook place in trainer aircraft, Out of
these, 27 incidences oceurred in aircrew who
were not in command of the awrcraft and were in
the rear s=at. Considering that the toral hours of
trainer flying are just about 20% of the tealil
flvinz hours, the above figures are very signifi-
cant.

Mav 5 nd ity duration. The inculenge of
cervicalgia was found 1o be directly propor-
tional to the level of G pulled, The level of the
max G pull and the percentage of pilots report

nl
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Uable 8. Idadonce of cerviealoin i elation Go e o @
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[RIR Roa™ ha Miragee T gt

g cervicalpmm wre slwsen i Table 8 Inoall
combul sorties i which cervic algia was re
posrted, thesdurmtion of max G vared foom 5w
Il =

Corvicedein i rofation W e ivpe of b
gear. Prlots of MG 29 use 511 5 and #5101
heliets. The weipht of these helmers with
HMSD (dtdmer-maounted sighting device) s
hoan 2 ke Mirage palats use Gencoun-Gonu, u
helmet which weighs 1.7 kgo Jaguar pilots use
BAE ME-3C, which also weiphs |7 ke MiG
21 and MG 23 pilols use Z8H-3 or indegenaus
which weighs 1.5 kg Out of the tonal incidences
of cervicalgiy reported by MIG 29 pilots, 70%
occurred when HMSD was used, This shows
that the incidence of cervicaleia is directly pro-
portional 1o the weight of the helmet Pilots pre-
terred 1o fly with ZSH-7. which they found
lighter and hedter-Muting

Cervicalgra i relation to the nipe of nec
movenmenis. Forty-five aut of 55 (82%) pilot
whi  sufferad cervicelzia  confirmed

.

Aoy
1

e

FEC
mavements while pulling G. The position of the
head and neck adepted and the pereentage of pilots
reporting cervicalyis are shown in lable 9.

Conclusions

L. Cervicalgia is a signmificant medical prob-
lem retated to Nehter Myvims

2. The incidence of cervicalgia is found to
he dircetly proportional 1o pilot’s height, weight
and ape Lwven flving experiencye is no bar to
cervicalzia

3. Cervicalgia i» slso directly related to the
welght of the helmet worn and the level of max
01 pulled.
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Labie b Cccurrence ol ceevicalpin witly respest by the
wilam ol heaal

Posabion ol the hend ilots reporting ceerviealpm ()

Whiele ook up T
Sulewarils iy
Cheek O i,
Sudden noch Hexoon o A 5%

oI trmimer ying, aiecrew oL b coanmandd of
the arcrabt are more liable w suller ceevicalpin

5 Mainky, neck  muovements, pargicularly
upwards wod sidewurds while |1|||Ii||L: 01 resull

M cervicnhtn

Prevention

. Begular physical cxercises are a0 must 1o
beop the muscles in gond rone. which will en
able them o combhar G farces eftectively, Ex
ercise schedules must include specitic exercises
of the neck muscles

2 Keep the neck movaments o oa hare
minimum while putling G Upsard and ateral
movenients of the head and neck must be
vnecked complaraly

B Diwing ramer Hving, the pilot who is ool
in command of the aircrall should be more vigitant
cusing AGSM (anti=G steaining munauvre),
AGEM will imiprove G uleranee and reduge the
incidence of cerviealeia and G-1.0¢

4. Lighter und hertersfitring helmers are a
necessity of today s madern flving,

3 A good high-flow ready pressure suil, in-
digenous or Russian PPR-3, should be made
available o MG 29 pilots W cohance blond
supply o uppir Larso and neck

6. The indoctrination course for high sus
rained G should be a must for all aircrew of
fighter stream and should not be restricwed t
the pilots of MiG 29 umd Mirage 2000 alons
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