fdued (1M 08 Mroceodtney

The role of human centrifuge in aeromedical evaluation
of aircrew
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Phe feman centrifupe hay been developed to
meet the needs of aviation plipsiologises Iy wn-
derstamding the stresses of flipht in terms af €
stresyey and  their effeces. The cemirifuge,
which was initially uxed in animal experimen-
fation, Iy wiwe uved as oa teol for training ol
Righ=t¢ fiphter crevs. The use of this equip-
ment as an investipation tool i medical
evatuation protocel has nor hees widely pub
ficized to the Heerature, The wse of the TAM
centrifiege in medical evaluation has been re-
wiemwed and the advantages and lmidacions
Bronghd out, Suggestions are made as to the
viedtability wf thiv dnvestigation  for specific
medical canditions,

leywards: Centrifige, Medicol eveluabion, A
crew.

he centrifuge at |AM: Bangalore, came inta

speration in 19466 1t has a gondala fixed to
the rolaling 5 m arm by a single gymbal which
allvws the pondola to swing out passively dur-
g the rotation of the arpy, thereby keeping the
vertical axis of the gondola in line with the re-
syltant,

The centrifluge wias used as a research toel
afler its instuallation. With the increasing aware
nexs of the problems of high sustained accel-
gration. {H5G), the centrifuge has found un

important role an the wainiog ol airerew n
techmgues o sustain HSC, Howeser, the use ol
the centrifuge in medial evaluition has alivavs
been Hmited. Table | summarizes the various
applintions: for which the centrituge at 1AM
wis sed durmg 1984 935, and Table 2 sununue-
t#es the same o the feld ol aeromedical
evaluation.

Adr sickness

Ihe centrifuge was used o find i pilor, when
subjected 1o confined space and suhjected o
radial and angular sceclerations, became mo
tiom-stek  1twas felr thar the person who became
sick on the cenrrifugze was more likely to be-
come arr-sick. Howewver, singe the ¢orrelation
was poor, the centrifuge was never used [or se-
lectimg priots in this manner. L owas, however
used in cases of air sickpness in cadets whn had
been refermed o this institute For desensitiza-
Lion, In such cases, a before and dfter centrifuge
cvaluation was able o prove the beneficial ef
fects of desensitization therapy, [ndesd, in the
pre-desensitization centrifuge run, phyvsiological
data were availzble to suggest variations in the
strategies for desensitization. A nausca-lree
post-descnsilization run restored o tremendaus
amount of confidenes inthe pitar, | he outcome
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of the tnvestgation of air sickness cases i the
last year fs presemied in Tuble 3

Loss of consciousness

Iz eases investigated for loss of Conscionsness
(LOC) had all undergone the episode of LOC 10
the air. Since the commonest nonpathological
cause of LOC v G-induced loss of conscious-
ness (G=LOWCY [1], ot was reasonable to subject
pilats o centrifuge runs and estimale the re-
laxed tolerance, tolerance with unt-G suit and
tolerance with AGSM., The outeome of these

cases Is presenled m Tabhle 4 T'he number of

cases is very small since awareness zbout G-
LOC hag come only very recently [2]. In nenc
of the cases investigared did LOC weeur on the
centrifuge, In all cases complete data regarding
the svent were nol availahle and G-LOC could
nat be establishied as the cause of O We feel
that in all cascy coming for medical evaluation
after an 1O in flight. the printout of the tlight
tata recorder. detarls of sortie profile. and u 48-h
diary of activities including fiving should ke for-
warded in order 1o enable complete evaluation.

Spinal injuries

Spinal injuries pecurming duc o cjection or
other causes werd assessed by a centrifuge run
before 1eflighting 1he pilats. The average dura-
tion of the timne between the (njury and the cen-
trifuge evaluation was 8 12 months. Cemrifure
studies were carried out only after radiological
healing and <linical normales. The centrituge

B, o Aveospoce Xod 38021 1904

Year
BE 21 Rl W o} 93
- [ 3 |
|
| 3
| . | h g 5
3 by d I L 3
4 It | Il ™ 1l
Iable 3, Cutcome of mir ssekness cises
A la
L3 ao Age + i acel Reetsinlls
I LIS 3 4| Angulsc Feausen foelinge
oy fvar vomiutting
2 (AL 4 I8 = Slieht nansen feeling
v arther
&M 12 L0 Anpula B il vomling

iewl at == deceleration
Mitsen - leeling
Mo vomirting
S{PCIN 22 L S S, Eil

Lable 4. Ciutcome of loss of consciousness casey

{Case on 1] 1 Lrs Hesult

I Y5 B A0 Sariial

2Ry 2 3T PLEL Bt -5hvy
Peormmial

3D 22 (i Pl

4 iR kLY 4] d 8§ Fit

run wias preceded by g vibration stress dand (he
subjects taken up only if there were no prob-
lems duging the wvibration run. The rationale
hehind this evaluation was that even though
bBony nssue healing could be radivlogically
demonstrated, it was nol possihle o he sure
ahout the status of the dize and orther soft-tissue
lesions. With the advent of new investization
tondds likes the O 1 scan and MRI it is possible o
visualize the soft tissues adequalely bor a dy-
namic leading of the spine still provides the
best meuns ul pveratl assessment af the bony as
well 4s the soft-tissie components of the Sprin
In case of any mstability which manifeses itself
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under loading, even if pain is not reported by
the pilol, the spasm of the spinal muscles gives
an indicalion of the problem. 1o our series. none
of the cases presented with & spasm, and all
were returned to flying. The details dre pre-
sented in 1'able 5.

MNeck injuries

With increasing aircratt capabilitv and the need
1o move the head during combat, there has been
a worldwide increase in neck injuries in Behler
pilots [, 4]. A similar increase haz been re-
fleeted in the pilots of the Indian Air Force
Manv cases of cervicalgia with no radiclogical
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findings are presentad 1o medical evaluation
centres and form a problem for evaluation. Af-
fer these
pilots become asymptomatic they are subjected
o @ centrifuge run i which 4, 5, 0 and 76
lfevels are attained. The pilot 8 asked Lo move
his héad along all axes, and his cervieal spinal
muscles examined for spasm. In the absence of
any positive finding, the aircrew can then be
recommended for T'r_"ﬂi:hﬁﬂ:i:_.

Iontraocular lenses

Intraccular lens implants {1OL) are incréasingly
becoming a first intervention 0 catdracts,
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arnd this has alsu wrisen as a problem for aviu-
tors.  Earler ciases of I0QL  implants  inon-
atrerew) were tested on the centeifuge and o
wad Tound that there were no ll-eTects of up 1o
PG levels, O the basis of the cases done a
policy recommuendation has been made o re-
flight these individuals to transport and helicop-
ler flying. On poing theough the earlier micdaeval
duta of the centrifupe, we found a tew cases of
pilts who were subjected 1o centrifuse puns atter
fitting ul spectacles, This practice hus, however,
been sinee discontinued

Conclusion

Since cenlrifuges are a very limited commodity,
infarmation on their use as a tool in medical
eviluation is proportionately meagre This pa-

per presents the cxperience of the Instiute of
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Humarer cvmbenfee o aeromidical evatvation Nu veetlne ad il

Aerospace Mediwme in this area over the lasl
three decades, We feel that the centrituge cer-
indy has a role m assessment of cases of spinal
imqurtes el neck inpuries, whether due to (3 stress
ar atherwise As 1o its use n other disabilities, o
larger séries 1= necessary betore a comment can e
made an 1es urihity or aberwise.
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