il e
A

inicatd
il al,

feisk of
e

e

Gl
g
tifiin,

el -
LI
14,

£SUN-
1931

1l [l
i
gl
VAT

1-5p0-
rywe-

Q7

Original Article

Vertigo in aircrew : A case report and review

Sqn Ldr CS Thakur* Wg Cdr N Rattan® Sqn Ldr V Gopal*
Wy Cdr Pankaj Tyagi® Wg Cdr PD Nuvathe”

Vertigo dveurring in Mlight is o grave emergeney and imposes the risk of an aircrafl accident with
consequent loss of trained manpower. A 30 year ald QF1 with 2200 hours Aying experience encoun-
tered two episodes of yertigo on the gronnd and subscquently one in the air over o period of one
month. Following the attack of vertigo in the air, the sircrew reported to the medicud suthorities and
was subjected to thorough investigations. Though there was complete recovery in this case, the case is
being presented to highlight the incidence of such a malady in the air and the need to recimphasiee Lo
airerew the carclul exclusion of pre existing discase before fiving. The paper discusses the etinlogy,
investipations and aeromedical significance of vertigo. The significance of avoidance of flying by
wircrew with conditions like URTT is reiterated.

Keywords: Alternobaric vertigo, aircrew

udden incapacnanen of the crew member in

the primary control of an arreraft s impli-

cated In many mishaps, especially in the high
performance fighter aitcrall, Incapacitation can be
secandary 1o many Faclors including loss of con-
selousness duis o aceeleranon torces, Ly poaia lead.
ing (o imconseicusiess and numerous precxisnons
disease condilions ugpravated by the stresses of fTy-
ing enviranment, Spatial disorientution in many of
its forms can also be suddenly incapacnating. Ver-
tizo and dysequilibrium are sienificant threa to
acrospace safety due to the possihility of sudden
onset and incapacilation. One such case which was
reeently investigated at the Institute of Acrospace
Medicine (EAMY), Indian Airlorce (TAFS has been
presenled,

Sortie profile

The witcrew reported e his Squadron Medical
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Otfeer with the fullewing deseription: =1 was au-
thorised o undertake instructional sortic wich
tramee ptiot on 12 Feb 97, After necessary brief
ing, we ook ol The take off was uneventful, Aller
reaching the secror. manosuvres were sturted as
planned. MNextin the profile was spin. & frer amain

ing the hetght of 2.3 km. T inmated the spin ma-
nocivre o the leflt Immediasly after the uneven-
tul recovery from this spin Tchecked the param-
eters amd found thatwe had Tostaboar 0.7 kv in 15
s Recovery from spin vas complete. 1 handed over
the aircraft controls i thi traines pilorand asked
him 1o praciise <traight and level Hying as pér syl
labus Pallewwing this, Tdid valsalva w cleur tha full-
ness ol ears [ looked outside to artentate mysellin
the sector and found that [ couldn’t focus on the
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ohjects and Telt unsicaly, The episode lasted for
about 40-5Us. Later after recoveny. ok over: thy
cunliols myselt, asked for immediate rejoimn and
landed safely T ihen realised, hod ot pecorred tew
seconds earhier duning span, orl T was e only crew
in the aircraft, D' would not have ever recovered froem
s maneeuvre. [ decided w report 10 the Squadron
Medweal OMheer”

Medical history of the pilot

History indicated that he had similar episedes prior
10 the one deseribed above, First eprsode occurred
cn ground and the pilot was given exeose fom fly

ing duties as he was on medication Tor conoman
cold, He became vernginous while he wasclimbing
e sbaivs, with the feeling of spimning sensation

He coubd not recollect whethier iU was clockwise or
counter-clockwise but felr unsteady and was nul able
wr balunce himself without support. Gradually the
severity ol attuck died dowin and he recovered com

pletely, The anack persisted for several minutes,
however the pilot could not recollect the cxact du-
ration of the atlack, Twelve davs fater, the pilot had
another episode on ground which was precipitated
ufler performing forcetul valsalva Afier unevent-
fully completing the instructional clearance soms,
he felt fullness of both ars and performed valsalva
while returning back 1o crew room, o olear his ears.
He suffersd from seévers vertipo which persisted oy
a gouple of minutes and subsided spontangousiy

thereafter: Both theseepisodes were not repered 1o

Sguudron Medical OMilcer because of apprehension
ol undergmng a hattery of investigalons amed Toss
wl Mying category, Aarcrew was by Tully Mymg med
cal category (A LG L e used to get Trequent atlack
ol commmon cold. There were nltiple covines m
miolar teeth with twao roon canals done. Detals of

these three cpisades of vertigo 15 shown i table: 1,

Nope ol these epidodes were pccompanicd by
masea, vorniling, Unniius, dealness, wothache or
paian i the g/ paranasal sinuses. There was no loss
of consctousness Interestingly, during all e three
altacks of vertipo le had concomtant history of
upper resparatory tract infection (UTRTT)y, The pa-
nent remained lree of verliginous altacks since the
lase epusode even atter dong forceiul valsalva

Flving experience of the pilot

This aircrew started his flviog career at the age of
rwenty vears. After imnal flymg traming in KIRAN
and TSEARA he opled for helicopter stream
(CHETAK), He has total of 2200 h of accident free

flving o his credit. Alfler 2050 b of successiul |

heleopter fving on CHETAK the pilot was selected
tor F15 and became quaiificd (ving instructor (QF).
While pecforming duties as QFL in HPF-32 airerafi
he. aver a perod of one month hud three episodes
of verligo in air, he reported For aevomedical con-
sultation at Arr Darce Stanon, Bihia

Tahle 1
8 Mo, Daenfocourrence Duruouen Place Precipataring tactor Ao Lted alfments
1 37 Jan 97 wveral min on ground ot recollecied LT
2 [1h Feh 97 2-3 min o groinid Lalsalva URTI
i 19 Feb 97 4050 wee im uir rapid descend Filtowed URTT with
hy valsalva siinesitis
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Evaluntion of the Case

@) Evafvanion ar periphery (el 8700 Aty vear
old average hilt pilon, wilh height of 171 ¢m and
weaght 71 kg B and pulse were uneeni kalde
Throat was found o be conpested aml here wos
tenderness over lefr Trontal simns, Remmnder of
penerdl and systemic cxamination were WHJ
Mevropsyeheatre examinahion reveled well Bal
anced and highly motivared poot. Rootine blood tes)
imcluding Bl sugir and serum cholesterol WKL
K-ty PNS chiel not reveal any positive finding,

B) Evatuction ar BAM (Apr 970 Audiogram revealed
mild Tigh tone loss 45 dB a4 KIEL and above-
WML, Calome stvmubation of vestbular system e
vealed ormal and equal response mlawrally and
duplicated the vertiginous symptoms. Aliinude
chamber esis chid pol produce any symptoms Since
no EN'T abnormaliny was detccted, he was futher
investizated 1o find our any sysremic contribulony
cause ol vertizo, ECG (resting and post essreise)
was WNL, EEG revealed normal awake record
Head up tilt- 707 response was normal. CT scan brain
showed enliwgement of lett jugular foramen. How.
gver thare was no corlical erosion or sclerosis. This
was considered 1o he 3 normal varanl, X 1av cervi-

~gal spine in neutral, flexion, extension and open

mouth view was taken which showed posterior
asteophyles at C5 with reduced disc space C3-Cé.
findings were consisten! with cervical spondylesis.

Disposal of the case

After third episode of verugo which oceorred dur-
ing fMlighl, patienl was beated for URTT and sinnsi-
tis, e wis not permitled i My tall investigated thor
pughly nt 1AM. Adter complete mveshipalums no
delingte cause ol vertige could be detecied. Dunng
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perod of investiganon even after repeated valsalva,
he semained asymptomanc. Findings on T suwin
and X-rav corvieal spine were considered non-con-
tributory, Two of the atticks af verligo were pre
cipituted by valsalva and there was o sigmifican
Fistory of URTT duning all the epasodes. Keepingan
view the history and clinteal inyestigations anvrew
was placed 1 low medwal category AIGL |T-24)
He wus conssdered temporanly unfit for mstroc-
tomd duties, but 0l W Oy belicopters with expert-
enced pilat, was reviewed aloang witl cacuutive (e-
port o Ot 97 He was awarded A2G2 (T-24).

Scientific background

Regardloss of s couses vertigo s always an unde-
sirable eXperience for an avialor, "v"l..'l‘ljgu lias been
assumed 1o be due 1o cenlral Bervous syskin [a-
thalogy, sculomotar disorders, malfuncuon of the
vesnbular apparatos eibier perilymph orits central
connecuons, Acouste Newromas or of vaszular on

giny, The vertigo of varving degros ocours in o syn-
drome asseciated wath “fatigee on rest’ headache,
Blurred vigion. navsea. tension aod-rotabdity which
is due 1o locally asympromatic unerupted wipacted
weeth [1]. One fifth of the cases of vertiga may he ol
pavechopenic origin [2]. diz brought out that ver-
o arcrew can also be caused by tullio phe-

nomenon (3],

In the vear 1996, Al tound out association of
positive pressure i the middls sar wath Calsson
workers, but in fiving anvirnnment verligo was 8-
aemised only in 1937 [4] Vinacke 1948 [5] made
an artempt to defing Aviator's Vertigo by conduct-
ing interviews waih pilots. Alernobatic vertigo is
relatively a new term being firse used by Lundgren
w1965, Farlier i@ was called by John [&] as pres:

sure vertign There are fow roferences in literature

13
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related to Alternobaric Vertigo (ALV) It may be
an unimperiant cause of verugo in an average man
on sroet, but s very real and nol uncommn ve-
cupational hazard ameng flvers. Studics of John in
1987 mdivuted 1the noidence of ABY as 0%
whereas Lundgren und Malm's survey o 1966 [7]
fonnd 1o he 1% Thic rend supports the view of
Wicks [8] who concluded that with the increasmg
capubialities of gircralt o attain foster rate of ascent
of descent, the nerlence of ABY may be on the
nse,. The incidence of this entity an 1AL 15 not
known, Boo et ol 9] has presented sumilar ¢ase of
vertigo whi was dutgnosed carly amd afler giving

adequate defimitive therapy was refhighied.

Eidelmay |1] 1o hus paper discussed tour cases
where he found verige we be ol dental woigan, Law-
rence | 10] conchaded thay the mest commen can-
wibwiory factor for ARV & URTT or the sequel of
chromic inflammation. 11 has been found that 7064
of the cases of ABV arc associated with URTI
whereas the rest may require a higher pressure chf-
ferential than the normal berween the middle ecar
and ambient 10 open the custacinan tube and vent
ool gases to ambient Stodies of Lundgren [7] have
supreested that explosive increase in middle ear pres-
sure 18 much more likely 1o increase both the sever-
ity and frequency of svmpioms: Wicks [8] fus re-
ported seven cases from USAFSAM who were dis-
charged with the diagnosic of ABY and has dis-
cusscd the commen characteristios of thess cases.
From operauonal point of view it is peniinent (o note
[ronn his review of these cases that all seven of them
recerved waiver aflter evaluation, Brown 1971 [11]
has reviewed the expenence the USAFSAM wilh
verligineus patients, In all the cases wthar were re-
vigwed, the duralion of atlack rarely excesded 30
seconds. Only one case where it fasted o sevarul
minules, pilot was found to be hyperventilanng
Benson [ 17, 13] has slse brought out that if the at
3

tack s mald it may persist Tor s longer peril, Tt
was notwed from the review of cases teom Litera-
e Uaal vesbigo ey wlways oceunr g whoen theee
i besttaney ar dilfically in cleoing the van,

Mot waaledy sceepted theory Tor thae coasation
of ADBY s somulanon ol the endobymph hroeoagh
e vl window byomovement of the Fool plate of
thie stapes due tesudden prossure rise i e mdddle
car space. Mormally expanding wir on the middie
cir spoce teadily escapes due to the action of the
custachuin tibe as vne way valve tavouriog (low of
air trom the rodile car to the nasopharyns. 10 any
ditfrculty i releasmg this pressure then significan
prossure b ceeated inothe middle gwe leading o the
symptoms The dominmant symprtoms al sertipgo
strongly sugaest that the ampullory receplors of
senuciteular canal rather than the maculae are "

stirmutated,

Discussion

Ihis patient, a qualified flying instructor repoied
to sgueadron medicil officer after getting an attack
gf vertigo in air subsequent o twa on ground. when
e realived that i could have compromised Hight
safary, Two episode were not repocted dug to fearof |

lossoof flying categore. 11 is therslone tmportant on
the part of the squadron officers 1o develop such
kind of ruppaort with airerew so that they consider
himeas a persomal physician and can confidently
come forward with such atkmenis which coulid prowe
potentially life threatening during flight

It 1s pertinent o mnete that all the three episodes
were associated with UIRTT andd pae of Those werg !
precipitated with foreetul Valsalva, 'This case thuy
cxtubits whar 15 considered as the most common |
contributory faeror tn ABV, e, URTL The symp-

fored . Aerasperee Med 410 2), 1907



lns can oceur either with pradual nse of pressure
in the muadole ear as i ease ol Mhyimpe or sudden ise
while performing Valsulva even on ground thos
;|||1I1an_ pan hsrnestae ddibeamn il lnstory s nod el

it progaes by 1o leralwre reviewed 0w as found
that cases are st alwiys wssocialed with com

mon cold or LHETT K WE E1] Thas mecheates that
vertigy is o potental complicaton of URTT and o
ghasilil remmd every wirerew wdd wedical otficer of
the pdmommen B nor sl o eold” The dans
per ol ABY i that it pecors suddenly at crieal nme
of Might amd stays o sulliciently looger tme o
endanger satety of the mission

Ay epse who sullers from verngo m ar necils
thorpaeh evaluation W rule Oul &y OrgoRIC cause
a5 werfipo induced by cortain allesalion in the i
pressure withan the middle car may represent 4 com-
bimation of plivsiologe response wath the pathalogie
process The absence of shjeetive lindings dogs not
preclude the extstence of a true vertginoes disor
der. This bas 4 special importunce i aerospace
medlicing, where the problem of malingering and
psychogenie disorders as a resalt of huvards of {1
ing have peculiar significance. In no other clinical
disprder 15 the medical histoey more important than
m the evaluaron of vertipo and diccoess. Luxoen
[1d] in his review has described a simple methidi-
col approach for accurate dhagnosis and manage-
menl of vertigo,

On ealoric slimulution io thos case symploms of
vertigo were reproduced, 1t can thus be said thal
pilel experienced symploms of vestbular end or-
gran stimulation duriog episede [10, 13} Symptorms
died not recur even wlier reprated valsalva oo ground,
It was presumed that cervical spomdylosis in this
case was 3 colncidental Dnding and did not con-
tribute lowards causatinn OF symmploms, Any such
coase reporting lor evaluation shonld be thoroughly

Ind J Aerospace Med 4112), 1997
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imvestymed af the fiest mstance so that the final
diagnosis could be arrived at and nocessary waver
m s of ABY muy be conswdered atter requured
abservation

The treatimend of alterpobarne vertigo 15 preven
fve Adso avoitbines of Dyinge daring comn cold
and URT!D which van produce nasopharyngcil cun-
pestion with difficulty in ventlatng the mddle ear,
s very important, When an aircrew is ying afte
recovering trom epiaode of LT he should be ald-
vised 1o eguilibrated pressure in the muddle e in
small smsialments frequently rather than allowing
greater pressure budld up, This can help preventiog
the eprsodes of stch vertign
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