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Episodic neurological dysfunction and flying
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While evaluating an aircrew with a history of altered sensorium the dilemma for the aecomedical
consultant is to answer the guestion as to whether it was g fit or i faint? The disposal of an experi-
enced pilut who has suffered from episodic neurslogical disfunction (END} is difficult and complea.
Aircrew with a history of END whose case records were available at LAM were studied. The current
practices of disposal of cases of END in the [AF were analysed and compured with practices in other
Alr Forees, A policy for disposal of cases of END i sugpested,

Keywords: Aircrew evaluation, loss of consciousness, epilepsy, syncope, inflight incapacitation.

veny importani consideranon during the

aeromedical evaluation of an wircrew (3

o eaclude any possibility of sudden
meapacitation i flight. While ey aluating an
anvrew with history suggestive of an episodde of
altered senscrium, however brief the penod, the
mmediate dilemma for the ucromedical consull-
ant i to answer the gueston as to whether it
was a It or a fuinl, Was 10 a matter of the head
pr ot the heart? While the causes of a faint are
more likely to be demonstrable. treatable and even
disposable with a fuir amount of case and
ohrectivity, the case of an episodic neuralogical
dystunction (END) wends w0 be more challenging
and enigmatic. It js casy o deny a flving licence
to an aspirant Nyer with a history of unexplained
END. The disposal of an cxperienced pilot with
wstmilar history, however, becomes more difficul
and complex, The paper attempts (o analyse the

Sk

clirrent praciices in the Indian Air lorce (IAF)
for the cvaluation of aircrew with one or more
instances of END, ie, epilepsy, non-epilpetic
disturbances ol constiousness (NEDI), episodic
unconscieusness and loss ol consciousness,

The incidence of epilepsy s 20/10,000
population [1]. 25% of the population would
have had one seizure in their life time [2). In
India the prevalence has been reporied 1o be 30
SWT0.000-[3]. Many cases go undetected due Lo
the infrequency of scizures or due to nan-
reporting on account of the attendani  social
stigmata or fear of adverse carcer effect. Eight
cases ol inflight grand-mal epilepsy were reporled
among United Stales Air Foree (USAF} pilots
who had previousty been in good health [4]. Nu
mflight mishap had ever wceurred in their cases,
One may wonder il some of the causes of
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unexplained aircraft aceidents would be due 1o
bis reason, Loss of consciousness (LOC) on
pround is o more frequent vecuwrrence 5] LOKE
in wirerew duriog {light could be the result of a
physiclogical vr pathological process I6]. Tn a
USAF swdy, 43.2% of aircrew wath LOC were
permancntly grounded while 56 8% were gradu
ully reintroduced 1o [ying or given a change of
airerill  due o non-avilabihty of  adequate
information or investigations [5]0 Inoa review of
cases by Rayman in 1973, it was noted that oul
ol B0 cuses of intlight meapacitwtion there were
23 fatalities [41. In another review of 13 chses
of inflight incapacitation, in the USAF between
97587, 11 resulted in loss of consciouness while
flying [15].

Materials and methods

Adrerew whio had a story of END and who were
gvaluated wt the Insutute of Acrospace Medwcine
(IAM) between January 1986 and Tune L35 were
ineluded in the present study, The climeal details,
results of investigations and acromedical disposal
were examined in depth and compared wath
curtent international acromedical pracrices.

Fable 1 shonws that of the 9 subjects, 3 had
scizures; fortunately nune had seizures inflight
& had loss of consciousness, 2 on the ground and
4 iptlight. The numbers are too smull to draw
any conclusions from the cases of LUC in fight
i.e. flying experience vs [.OC. However. in lable
2 which shows more details of the cases of LOC
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in the mr, 2 cuses of LOC took place soon after
their conversion 1o & different type of aruralt.
Eve witness account (FEWAE An accurate history
is very important in the diagnosis of any END
Thus there iy always the necessity for a reliable
cye witness account of the episode. Attention fo
would make 11 easier [ur the treating
physician as well as towards the final disposal.
This becomes a problem when the pilot of a single
seater mrerall becomes unconseious during flight.

detals

Table 1. Freguency of seizure
Episndic Birunch Subject Age at Flying
newrological onsel  Cxpors
dysfunciion lence
(= {yrs) {(lisl
Seizures
tanfleght) = - 2
Sersares EiP) FA 0 1370
{on ground) (P SN 18 1500

Ground  SKK iz A

Dhuty
Loss of uT EPy SPM 21 #5
CONSCIOUSRESS LiFr -FiP) s )| MNA
(Infl:gzht) PP G I 1600
FiPl RMC g 4300
Luss of LT FFl SK 22 75
CONSCIOUSTIES Lial BS 33 425

(on ground)

Investigations: An investigation/procedure yield-
ing definite posimuve or negative findings was
considered “valuable”™ when it helped in giving
a final disposal/category, not necessanly restonng
the person to flving. Inter-observer variahilily is

Tuble 2. Loss of consciousness (LOC) in the cockpit

Drrataon

Sl A Typeof Flving Flyving Time of Phase of
{vrsd arrcrall hrs hirs an wecirence fMizht of Lo
Total Type
BEM 4 | Yo Truines K5 20 Dy Mission 10:13
8 21 let Trainer BA A Day Landing a3
& il Fighter IR 41 Duy hlission WK
EMC 39 Transpont 4500 FLKD Day Mission A Tew an
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Table 3. Value of investigations

e

Investigation Value in Wuge W¥alue in
diagnosis disposal
1. Eve wilness acoounnt HiY 11} B8 | E3
2. EEG o8 K /K 25
L. CT Scun hit 1 lia .0
4. Psychomerry 3/4 75 1/5 200
5  Hole 212 [ (x] 2 | ()
f TMT i 1040 05 i
7 Echo 44 1063 14 25
& Head up il (HUT) 44 [0 1/5 20
% Centnfuge evaluation 172 5t 12 S
10, Nesribular evaluution 22 104 (12 0
Table 4. Specialist opinion - Epilepsy/Seizures (sub, 1-3) und
Mon Epileptic Disturbances of Consclousness (NEDC) (sub. 4-4)
Subject Caregary given by Category
Meurslogise (N) awarded by
Newropsychiatnst (NP) Mudical
Med splse (M) Cardiologist (C) Haoard
1. PA A ASGI(N), ASGI NP AdG3
X ENN b,  AMF (N A4
AJG2 N, AT (NP AlG2
3. BEK ALGI (M) AdG3
4. BMC AT (NP AGGE () AdGE
A4GE N, ATGL D A4G3
5 5 ALGT () AdG]
B 5PN ATta] (NP) ATG] fAY Med) AdG2
AlGE (M), ALGZ (M)
7. 8K AZG2(5) AXG3 (M), ATGL (AY Med) A4G3
n HS Aqtid (N} Ad
9.0 g ATGH M) ATGT (O, Fit for Nying
duties (N7} - "H4 A3GL
b ASG) (NP) ALGS (M) - "85 AAGH
. AT (N}, AZGLIM)Y-"88 A2
il Ind T Acrospace Med 41(1), 1997 I
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defimiely likely to produce confounding results.
Similarly a procedurc/investigation was consil-
cred "ot valuable” when it did not help in
resloring @ person’s  category. inspite of the
investigation heing negative.

Frun Table 3, discounting the small number
of cases (n=9), we do find that the eye wilness
account is the most outstunding  feature both
wwards  diagnusis and  disposal. The role of
wvestigntons towards disgnosis leaves no douht
abwont their necessity: but wwards disposal their
value 1 less

During evaluation, cases of END are exam-
incd by specialists  in neurology, psychiatry,
cardiology and aviation medicine, The opinions
of the different specialists arc piven based on the
current knowledge in their fiehd and therefore, the

Episvdic newrological dvsfunction: Krishnamurthy et al

category annotated wre also different. This may
lead o (a) difficulty in awarding the eventual
category by the medical board, (b) appeal by the
officer-panient and {c) subseguent delays. Table 4
lopks nto this picquant siluation,

In cases of NEDC we find that all the
specialists play an equally imponant role. To
restore & person to flying, therefore, requires a
coordinated effort,

The reasons for delay, if any, were gone into
and Table § brngs oul the findings.
Discussion

Before any conclusions are drawn from the above
‘lables, a lovk at the current IAF policy for

Table 5. Reasons for delay in disposal

Reason fior Delay Time 0ff flying {months) Toial
1-3 1-6 (] g-12 Min  Max

Admimarrative delay

in seeking appointment W ! 3

MNon avallablity of documents

Procedurul lapses ¥ ) 12

Interservice delay ¥ 3

Want of medival executive repor

Wanl of Super Splt opininn ¥y o 12

Interpretation of polivy ¥ ¥ 12 15
Total time off flving (n=8) 29 43

Table 6. Questions in relation to IAP 4303 (paras 5.10.5 - 5.10.10)

5 N [AF Fuo Chiestion
1. 5105 Do fits and convulsions cover all aspects of these disorders 7
Z 51066 Is it enough o group fitsaee 3 sub groups ?
3 5109 What are the remesdiable and relulive innocent causes
4, 510010 Should treatment be started after the first seizume ?
5 51010 Cun instructional duties in amrerall be allowed 7
fx, VWhat ix to bo dune with cases of G-10XC 7

fnd J Aerospace Med 41(11, 1997
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lramed personncl on the above two conditions,
1$ warranted. Para 5.10.5 - S.00.10 of the 1AP
4303 deals with the subject of Fis and
Convulsions and para 5.10.7 subdivides cases of
fits dmter true epilepsy, fits as a resull of remedial
causes  and  borderline  cases fepsindie  uncon
SCIOUSTICSS ),

Table & brings out the unanswered (questions
in the above form of approach

From the above Table, thérefure, it is evident
tous thut o rethinking into our palicy 1w a
requirement. Epilepsy, including solitary  sevrre,
must be dealt with separately and o alsa non
epileptic disturbances of consciousness (NEDC)

The MNational General Pructoners Study of
Epilepsy (NGPSE), a prospective COMmMmuUDITy
based wtudy. showed rocurrence rates of 46%
within two yeurs after the first scizure occurred
[8]. Tt is also becoming increasingly evidenr thar
reatient should be started us carly as possible
W avoid worsemng of prognosis, which would
octur when the seizure number noregses fa1.
Therefore every effort must be mude mwards sarly
recogniion  of the type of seizure und its
classification according to that of the ILAE-1949
[1D]. This would enable sarly treatment, elimi-
nation of secondary causes and also improve the
prognosis. A diagnosis of Idispathic/Cryptogenic
Epilepsy precludes flving duties as the 3 year
seizure free (YSF) interval iv 8% and therefure,
chances sull exisi in 32% of individuals of
developing a seizure 5 vears afier the index
seizure [11], When epilepsy is symptomatic with
spectfic etiology. once the cause is removed.
resumption of flving duties should be considered
on the basis wl & seizure free (SF) mierval, which
has 1o be specified, e, 3 YSF / 5 YSF

In summary, therefore. cases of Idiapathic/
Cryptogenic Epilepsy are unfit for fiving dutics
Solitary seizures, ctinliopy unknown will also fail
it the above category and preclude from flying

L 20

duties. However, symptomatic epilepsy with a
specific etiology ey, tuberculosis, cysticercosis,
can probably resume flying dulics after:

(a) the cavse s eluninated and wenlment
vompleted,

(h}in adequate SF interval (3 YSF vs 5 Y519,

(c) determining the discasc process is non-
ProEressIve.

In our scries, of the 2 pilots who developed
serzures, one had a solitary serzure, while the
uther had 2 selzures (one tollowing the other),
Hoth have been returned (o flying after 4 - 414
YSF interval It is owr opinion  that e
resumption of Hying duties should be gradual and
only in dusl seated aircrafl and instructional
duties should not be permitted,

[n a review of B8 cases of syncope in USAF
atrcezw Sundaram (5] found that 56.8% were
grodually returned o flying duties. This further
clarifies  the necessiy 1o demarcare clearly
epilepsy and NEDC,

The importance of the eve wilnéss account
(EWA) when dealing with episodic neurological
dyslunction needs to be emphasised, The lact that
the LWA Is only available from the case sheet
and not in & predesigned format leaves those
curtng for and reviewing such problems at a
disadvantage. Though the EWA was the single
most impariant factor both wwards diagnosis and
disposal, this aspect of recording of data could
be 1mproved upon.

IL wns noted thal all the mvestigzutiong
comtmbuted towards the diagnosis of episodic
newrological dysfunction, However, their role
towards the disposal was variable. It is recorded
lhat BB of epileptics with the first EEG heing
normsal, will remit [12). In the same study Shaler
et al also showed that the chance of lindingr a
waking, normul EEG 15 24.4% while 2 sleep
record would prek up S4.4% of abnormal records,

fred J Aerospace Med 41(1), 1997
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They advocated the use of rouline aotivation
procedures as well as classifying  the EEG
finclings (o climiate non-specific abnormalities.
The LISAEF also lays down criteria for EEGs
which are not disqualifying (para A 23 Chapter
16 special evaluation reguirements). some of
these non-specific abnoomaliies are piven
Table 7,

Table 7, Non-specific EEG abnormalities

1. Small sharp spikes
1. Khythmic nud wemporal discharges

1 Phantom spikes (6 He spike and wavel
4. Bemgn cpileptifon tansiens of sleep
5. Wickel spikes

G, 14 He positdve spikes

The rouling. use of other non-invasive
investiganons hke CT scan, Holer monitonng,
2.0 colour Doppler bcho, centnifuge  and
vestibular evaluation should be advocated as they
have proven (o be of value in the disgnosis of
cases of END. One other investigation which
deserves special mention i this bavtery 18 HIV
testing. As brought out by Pery [13] LOC may
be e first manifestation of an individual
suffering from ATDS,

The approach to a case of LNL} 15 malti-
disciplmary, cspecially so in cases of NEDC
Ameongst the lamer disorder. syncope fonms @
sizeable number, A review of B8 cases nf LOC
in aircrew showed (hat svocope on ground formed
a major porton. 80 cases [3]. Lamb in his review
of LOC in 1.980 AF personnel. found thar 37.5%
experienced LOC and 20% experenced more
than one episode, He felt that as lomg a5
physivlogical basis existed there should be no bar
o {lying 16, 14]. Therefors, il becomes absolutely
essentinl ko investigate each case in detail, i we
are tr comserve twped manpower, repardless of
the financial impheations

The Tuct that a pewologist,  psvehiatnst,
psychologist, cardilogist, endocrinologist, phys:

Ind J Aevospace Med 4111, 1997
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ologist and aviation medicine  specialisl  must
furm part of the team s seen from Table 7, which
also attempts at clussifying the NEDC.

From Table % 1t is evident that such a
multdisciphinary dhisorder will lead to differences
of epmion as regards functional  ability  amd
thereulter medical categonsation, as brought out
earhicr. It s aur feching, therefore that if only the
opinion was given, the Medical Board would he
shle 1o wward the categories based on current TAF
policy and the opinions ol e various concerned
specialists, Thus approach may also ohvidle any
undue loss of flying which may anse due o
differences in epinon, category and the current
policy of the LA with regards 1o “Fits and
Convulaions”

Suggested Policy

Fpilepsy {Serzures): Epilepsy should be diagnosed
on the occurrence of two or more seizures, Every
atiempt should be made to classify the seizures
according o the ILEA-89 classification. Disposal
shiould be accorded on the hasis of the ctiological
clussification, Towards this the following are o
be considered -as mandatory)

i Eve wilness accounl.

«  Meurological (if necessary paychiatric and
neuropsychological) assessmeént.

« GG along with  roubne  activation
procedures

»  Sleep deprivation EEG may be done in
cases where o doubt exists.
» T ecan be done in all cases of Tocalised
{focal) epilepsy.
Disposal,
|- ldiopathic Epilepsy
ia) Ar entry - rejected

iby Ab - mno rainme - Invaliding Medical
Buard (IMB) to be held

63
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(¢) Trained personnel. (Ground dury)

(1) Within 5 years of zervice - IMB 1o be

hreld.

{ilhAler 5 years of service - Tral wath
anti-epileptic drups (AFD)

* Cat CEFE/A4GS while on AFDS,
When serzure free for 3 years (3
YSF) drug withdrawal to be started

* If seizures continue > 1-12 per year
while on AEDs, IMB 10 be held.

* If seizures < | per year while on
AEDs, Catepory A4UG4/CEE Permm-
nent. To follow seizure precautions,
Executive report required dunng
annual medical examination (AME).
Medical specialist's opinion during
AME

* If seizure doees not oceur 2 years
after drug withdrawal individual 1o
be placed n category A4GUREL
permanent. To be followsd up by
the Medival specialist every vear for
5 years during AME,

(iit)  Trained personncl. (Aircrew)

Mo flying permitted, Disposal to be
given as for ground duty personnel

Sympromatic epilepsy

fa) Caose removed. No seizures. On AEDs
(i) Ab initio - IMB to be held,
{11} Trained personnel

*  Ground duty: 3 YSF imerval before
putting back 1o full duties ‘and
A4 I/AYLE

* Aircrew: 3 YSF interval, ni residua
on CT scan. nov EEG abnormality,
psychometric  assessment  normal,
Mo drugs for | year. Thual tlying
enly A20G2

(b} Cause not removed. No seizures, On ALLD,
¢ Flying not permilted.

* Ihsposal as per cause pertaining to
the cardivvascular system, central
fervous system, metabolic cle,

Solttary seinire-cryptegenie (Cause obscure)

Complete work-up as for diopathic epilepsy

and 1o be started on AEDYs, for | year:

{a) If further seizures appear disposal as in
ichopathic epilepsy.

b} If no scizures occur, withdraw drugs and
observe for 2 years in calegory A4GA/CEE,
When no seizures have ogeurred 3 ey
after the index seizure, upgradation o
ALGL/BEE with anoual review for the
next 5 vears by the Medical specialist al
the time of AME.

(¢} No Mying to be permitted.

Man Lpilpetic disturbances aof consciousness

(NEDC) All cases of NEDC should have 2

complele work-up which includes:

* Ewye witness avcount,

* Squadron MO/SMO's report on the prob-
lem

* Sortie profile/Flight dats print out.

+ Cardiovascular system examination - Clini-
cal, ECG (R & TMT). Lcho, 24 I
ambulatory  monitoring  (when  recom-
mended), tili-table studies, centrifuge evalu-
ation (as requireds,

+ Cenmal nervous system - clinical, BEG
with routing activation procedures, CT
Scan,

*  Metabolic-Extended GT°1, Thyroid funce
tions (if required).

* ENT - Vestibular function tests,
* Psychiatnie - Clinical and  psycholugical

Lests.

Ind J Aermspace Med 41(1), 1997
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Ihsprasal:

Lo Masoovaged  syncope: Typeal  Tealures,
Should  be  dhsposed  w the 8550 alter
ebtaining the Aviation Medicine specialist/
medical specialist’s opinion. No bar o
Mying.

b} C-LenC Should be disposed at the 550 by
ithe Aviation Medicine specialist

All vuses other then o 1 (a) & (h) above
should be referred o TAM for (unher disposal,

gud I e cause is obscure, observanon for &
months and if ne further episede oceurs,
return o full duties should be considered.

(by I the cause 15 determined the disposal
showld he according to the cause.

Conelusion

In conclusion, therefore, a fresh look at the
coment TAF policy is warranted and  when
weviewed with current hirerature and pulicies of
other air forces, it I8 necessary (o rethink and
remedel our pelicy, We would therefore like
recammend:

() A change In the exisung [AP guidelines
demarcaling cpilepsy and NEDRC (Noa-
cpileptic disturbances of conscinusness)

{b) Investigations  like: CT ScanHolter/2-D
colour  Doppler/Sleep  EEG/Psychometne
assessment/centrifuge  studies/vestibular
studivs be done in all cases of NEDC

fe] A commeon CNS proforma, which includes
END must be o part of any accompanying
documemt that comes 1o TAMIAFCME.

(d) The sugpested policy as given above b
considered for early implementation,

Ined J Aerospasce Med 4101), 1997
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