Cases of Probable Aero Otitis Interna
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Introduwet s

MHH‘H Foear damage fé0 Avro Onibis Modia as
wodesule ool Ot established
entiry, inner o
thinsge due 1o the Barotrauma are scanty. Goodhill
(1991 haed first shown it occnnianee oo diver,
the middle em
ropriured oo window membane,
Freeman (1998 reporvted] fve such cases i experi-
encet] divers, bt in o cach of these cases there had
been dithculty in clearnng the ears durmp descend

Biwowaump  is an

elinmieal Hlonwewer,  reparis on

where  cxploticlion ol showed &

‘iuh.w:]m:nli\-

el reconese o oa lorcelul valsalva had led o giddi
ness and  deatness,  Tle termed  this condition  as
"laner Ear Burotrouma'” 1o 1974 Freeman further
r::p-:rrlcd two stmalar caseds in oskilled divers and s
g hee showed delinite tears in the round window
membrane, which he scaled with Lar waken [rom
e gar lobule and thus improved hearning and
relieved  giddiness.

In E‘xT}E‘I'iIHE]HHJ Slll{i'il"'i. w:r[ign WS ;.I-HJL!LI.".L'{J.
in susceptible  individuals by middle
pressure by INGELSTDTET (1971)
relieved by pressure normalisation.

car oOver

whiclt was

Seven case reperts are  presentd  here oo sole
stantigte that domage can occur to the inner ear
it to barotrauma. Four cases are from the Indian
Ay Force, who underwent rapid descent bui did nor
pive any history of forced valsalva, One of them also
had associated middle ear barowavma. One case s
of a Naval Ollicer amd vne case is ol a voung girl
who developed inner ear symploms on 4 commercial
Tondian Adrline Flight.

Details of Cases

Coge 1 : GVK., o 30 year old transport pilot
reported sick after o routine sortie inoa Dakots

1970 with  complaint ol
pain, wunnitus, blockage <and dealfness in the right

arrerafr during Golohe

o, He wans In:::l.r:l iUJ.I.'\L:t\.'.Il.i.\L'I}'. Hin p;.qitl Wils
relieved as also the blockage ol b
He continued o Iy with

ear clentness
amd rinnites persisieds
these symptoms. even though chey were dggravicted
during Right sl pain wis espericoced o U vight
commmunication wos load, Noasal

Dluekage wn vight side wis mote persistent,

ear whenever WT

showedd  that he  was
1464 ar ALY CMLE, LN
Eximination including o pure tone amddiogrnm was

Sevutiny  of documents

initiplly  examined in
normal.

He again reported sick in 1971 aned was [oumel
to. have perceprive deafness in the rvight ear with a
hearing loss of 40 o 70 dB in all the [requencies,
progressively incressing in the middle s higher
lHearnng recorded 1y tr, for
tiomal voice and 3 L for whisperod voice,

ranges Witks COrYEersa-

He was referred 1o AF CMFE where he was seen
by an Owlogist. His complaints were dealmess ancd
vinnitns in the vipht ear. He was found ro have
stight dellected nasal septum to the left.  Tuning
fork tests showed perceptive dealness — right car
llearing was & fr. for conversational wvoice,  DPure
tone awdivgram showed 30 (o 65 dB loss in right ear,
more in middle and higher ranges. Lefr ear showed
25 dB loss in 123, 250 and 500 HZ. Caloric tests
were normal.  Loudness balanee rest and difference
lHmen rests slowed recruitment on the right side
bur thers was no  tone {l{?r.:ly. Spueech :lmlfmm:try
showed P.B. max. 684 percent in the righy eav, X-Ray
skull Towne's and Perorhital views were normal, WE,
Kahn and VIDRL were non reactor, Blaod sugar was
Mm%,
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He was considered 1o have sustained end organ
type of sensprincural hearing loss in the right e
AL | 11".\,\11“ ﬂi’ T ERRTs r_'-l-"l1'|:'l|1'.l]]'|'|li'l ||]]L1 Wils rl’_"T]]I_ﬂ:lI.Lilt\

prvuncled,

He had later on underpone ancl
subsequent reviews showed no cliange exeept  thal
rheve was defimite deorease im0 the  tinnitus with

prassage ol tinde.  Heo was permitied Limdted Oy

tonstllectony

with anetbier qualified pilon,

In the review alter six months and snlsegprens

reviews audiolegical  findings showed  no change
except that tinmitus was absent. He Las Hown 102
hews  withomt  any  appreciable change  in the
finilings

Crve 20 GMP, a 2R year old airman who was
vecruited do TG0 with wormal heaving, had o fly
aivevaly in the course ol
1968, Eacl ime he few he
hael pain in lebr ear accompanied by giddiness during
descent ol the anaalt. Do 1970, in oue siech sortice
he complained of acute pain in the same ear with
severe piddiness during descent, Suddendy he obaerved
#o Mool stained discharge from the ear with com
plete reliel ol pain,
]‘rH‘.\.i.‘-iI':'d even afir the discharpe had ceazed with

oocwsionil | ¥ ransport

his service duties from

There was hearving loss which
LrGabrnered.

In 1975 he was admitted 1o a service haspilal
when etolugical examimation showed ne abnorma
lirg. DBload for WH, Kahn and VIIRIL were non-
reactor. A-Rav skual] Teowne’s and p{-rm'r.sil:it VIEWS
were-normal, Blood suear wns normal. Caloric tesis
showed hypeactivity on lelt side. Pure (one authio-
gram showed total deafness in the left car and
20 dB loss in right car in the speech frequencics
Malinporing was excluded. He las since then been
undler periodic reviews bt there has been no change
in the wlelagical fndings.

The mode of onser wis more than suggestive of
ellitic barotrawma as being e cause of deabness In
damage to the mmer ear.

Cusee Fr HS R a 3 vear ohl pilot was initially
examined in December 1962 when EXNT examination
revealed pross retraction of  tvmpanic membranes,
Avdicgram revealed 15 1o 20 dB loss in ¢ach ear in
1ant HE only,

el

declured unli dae Lo

tenn s sirily
DNS (Rt with Eustachinn tube fosufciency (1R
Submucous vesection of Nasal septum was done wnd

He was

b was declarod fit.

T Janvary 1957 while Oying a Hunter aiveralt
he dlele pain in vight ear during descene which was
relioved by wvalsabva bur he nooeed char he could
nat hear by the vighe eare Heo had no o giddiness
Cuseopie cxamidrstion on leding revealed  ntense
redness ol the drom head but there was no patlone
tion, He owas teated with paventeral aneibiodies aned
vepeated enstichian cathererization lov & ocays witle
out any improvement,  Exploration of middle enr
a0 207 el no pathology o
account lov his dealoess wies deteetes], His hesaring
wis B B bor canversarional veice vight ear ¢ lell e
being normal. Auciograom showed 0 g 85 B losy
in 300 1 8000 HZ in viply exr only. Calovie reses
were novmal, periodic reviews since then Iave shiown

wats earvies]l ont on

o cluapee,

Wode of onser ol denfness and  absence ol any
pathology  on exploration
due in

Pl desleed
CHLLC

mechclle e

atpsarineural  dealness ITLET e

Iarotriaunit,

Cse 4 0 GARL o 41 sear alid civil pilor deve-
loped symproms of heaviness e cthe ears in Feb 75
during descent in o Caravalle aireeafl (cabin alrirade
SO00—H000 oy . He landed safely without autoinfla:
tion.  He was wreated Ly an Otolopist by hilateral
wyringotomy and  Insertion of grommets in April
1975, when conservative tréatment failed 1o give
hitg wny relicl. Grommels wore removed aleer three
miomchs

Alter onig vem, in July 1976, he cormplainod
of  repeated  episodes of  enstachian insothciency
daring the descent of the aiveralt, ENT examinslion
revenlod  evidence  of  pansinusitis. Review  after
treatment in Ocr 1976 revealed ne abnormality.
Asvent to 10000 [ i a2 decompression chamhber
with rapud descent to ground level “at ‘a rate ol
A00 fr. per minute did not producs iy ssign or
SVIHLPEOTIES of tuhal [nﬁufﬁ:‘.i::nn}'. He was, however,
considered  temporarily unlit due to hepatomegaly,

He later on subjected  Dimself o deeailed
otolopieal im-'n;:x[i,l_.r;:ltinm at ATIRS, New Delhi in
MNov T8 when  his hf;tring Tesls, J'mpﬂf.[enc:: il
pressure stodics aml ENG sere nommal,

AFTATION MEINCINE



In Jin 7% lie complained of tubal insuthcency
amd  deseribod  giddiness on awtoinflation. ENT
examination normad  with mild  DIXS (La).
Audiogram showed average 15 1o 20 dB loss (Bil)
in ol the fregquencies,  He was subjecied 1o ascent
in o decompression chamber g an altitudde ol
12,000 ft amd rapid descent to ground level ar g
rate ol U0 it per minute all the tioe monitoring
with an ENG. He complaned ol pam o vighy e
lollewed By lefr ear durmog descent ol an altitude
al 5 otey G thousand feet. Pain incrveased markedly
L Er,and tnhes Bailed oo open by autoinllation
ENG showed 57 nystagmus to vight from 7,000 [
to L0 (1, Oroseopic eximination revealed indrawn
and  imtensely congested  drom heads, Feo wwas
immedintely taken o 8,000 {1 when pressure in the
aiddle ears was equalised by awroinflarion.  ENG
showed dizappearance of nystagmus and pain in the

W

cars subsided. e was snhsequentdy brought 1o
grommed  level  very pradually with repeated auto
idlitien,

revealed no
normally.  ul

alter 3
{unerionmsl

ENT exmminalion vy

abnormality  and  tabes

g!'nllliff Tewvel,

Case 50 RP.isa 14 year old givl who reporied
in Mur 77 with complaints of piddiness, touitus
and dealness 1 lell B days alter Hymmg in A
Caravelle areraft on 3 routine Indian Adrline Dight
from place A o B She inigally had pain an the ear

il

which  subsided  Iater on, bt other SY [P LOTES
Pl;-:-:,i:,t(-d, Exgmination revealed a0 small  conosl
perforation  in the  lelt  ympanic membrane

Audiopram revealed 20 10 40 dB purecprive hearing
loss in left ecwr and ENG revealed wnvstagmus with
avelocity of over 5 in Tofr lateral position.

Dhiagnosis of asrootitis inerna was made and
she was treated with hed rest, Galmpose, tetracyeling
aned antibistaminics.  Dealness recovered complerely
in A0 davs time with disappearance of giddiness and
return: 6l ENG o normal.

This case is considered 1o be educative in thas
probally  tuplure of  tympanic . membrane T
probably prevented severe amd  permanent damage
t nner car, conlirming  thar middle pressure
chanees if nor cormeeted can lead 1o sewere inner
var alamage,

Lal
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Case 6 54
reported 1o us with complaine of severe dealness in
the lelt ear

is a voung Naval Cfficer whe

Far examination rvevealed larpe dry conteal
perfaration in lelt Bempanic membrane. No ather
ENT abmormality wis dheteeted, Aadiometey revealed
tetal aleafoess by lelt ear,  Vestibulometry reveiled

lete labyrinthine pavalysis,

The Olhcer gave past history af three episodes
ot giddiness pecompanicd by deafness and ear ache
during descent on rounne dving duving his Lo
g period.

Discnssion

Maddle ear damage in olivie baroteaami is due
Lo a ||t.'j§'.|li'-'l: (R RTTLEY created fhn'ing descent when
custachian tubes fail oo cgualise prossure of ale du
the middle ear with that ol outer atmosphere. This
causes retraction of  the r}'lrl!]:lllil' I!l{:"l.!”‘:-!”t! and

vsodilatation leading to transudation. "L his s now
well established, Stnee most of those cises were ot
seen initially by us no micvosurgicnl  prooedure
conldd he pndereaken except in ocose Noo $ where
exploration on 26th day revealed  no micldle ear
pathology o acount lor dealness.  Lxploration in
cise Moo 5 owas not considered  nceessary e
deainess and giddiness were mild and response 1o
Ireatment wis pood

slre

Inner ear damage due ro sudden chanpes in
mithdle e pressare prior 1o the onsel ob sensori
neural deafness; has boeen |':.'panud. It was h}-l.mllm-
sised  that  the sudden increase of middle  ear
pressure causcd an owlwaed  pull ool e stapes
leading to labyrinthine hydradynamic chinges an:d
the conseyuent inner €a damags,  Subsequently,
micrastreical interference alowed o ruplure ._{}f e
Found Window Membrane. A turther siady aof
deafness. after violent  saeesing  and  coughing,
(where USY pressure is suddenly increased), showedd
similar pathology. It was thus postulated that o
sudden change of pressure in relation o nnor car
v any cause could lead to inner ear damage by a
rupture  of the Round Windew Membrane o
Staprs Subluxation resulting in deafness,

The mechanism ol giddiness due 1o an increase
in middie e pressice B oner clearly  anderatood
Lut is probably refated to the hvdrodynamics asso-
crated with the membranous labyrinth,

il



I the cases :rupu.ll.ml by us it is interesting to
abserve  that it
whirh eased sensorineural damage in the inmer cat,
The mechanism of this damage, however. has not
hoen established and turther stodies are reguired.

wias negative inner  car pressuré,

I 15 obvious that due to lack of lileratme on
the subject, the treating cliniciany have not hoen
this. aspect ol due to

In order 1o
record  whoere an
plaining ol deafress wis considered 10 be wialinger

dhnagy
this

AW af ear

[ERTRSIFMUTHTHE substanuate Viuw,

thore is a0 case on airman  com-
ing sl o ovelference was seen by us, where inner
car dampe was csablished with permanenr dealness
vesulling probably from recurring olitic barotriumi
in each Might when finally in one such sortie he
sustained permanent car danmage. This could have
Leert wvoithad 30 the case had been seen by otologist
EHIR U

Chitic  Baratranma not be eared as ow
commaon entity clearing up with decongestive nose
drops, which in  themselves further  apgravate U
comdition by causing A phenomenon
unknown to the individual., 1t 15 necessary o give
inediatg reliel with one of the nasal decongesiants,
which have less of o rebound nasal congestion but
internal ‘medivation with one of the
Listaming decongestive combinarions available should

(NTE pl‘f‘fﬂrre*d frir [uture wse. The individual shoold

st

relroud

many - andi-

s kept under observation, away lhom lving or
tiving when under medication,
Persistent  eases of  otitic barotrauma should

receive the attention of an Ouologist aware ol this
entity since opcralive procedures with microsurgery
can repair  the damage o the round  window
membrane amd restore full hearing.

Conclusions

Iirorranma has been known 1o cause  dinmage
i Lhe innet and  all soch cases should D
referred 1o the nearest olology centre where faciliries
fn microsurgery are availahle so that its mechanism
conld be stwdied Turther with the intention of ks
avoidance  an when  pecessary,  LBarly
action can avoid permanent deafness, as also velicve
giddinegss,

ear
(RESH RS IH S

Personnel  connected with  flying and  diving
must receive appropriate cducation in antaintlation,
while wvoiding practice ol vialent walsalvn manoeavig
tao ventilate the middle eur.

Tuner car bavotvawma being o definiie clinical
entity should be teeated s o suvgical emergeney, af
hearing is not 1o be impaived permanently.
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