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The commanest cause of a head Injury is road traffic accident (RTA) and aircrew are no exeeption,

However for aircrew the risk of pust travmaliv

epilepsy ulways welghs heavy in the mind of the

avromedical/clinical specialist. This paper unulyses the risk of post traumatic events {including epi- 1
lepsy} vis-a-vis the severity uf head injury. A comparisun of the praclices in the LAF with practices of
ather countries reveals a need for review, A policy based on the severity of head injury is sugpested, -
Keywords: Aircrew evaluation, post traumatic amnesiy, loss of consciouness, epilepsy,
ceidents have bacome an integral purt of Tn the IAF, we have been dealing with head 5
our mechanised lives as s evident from injuries fur a long ume. Rao et al [3] had reparted {8
the screaming headlines of the mormmg 69 cases of head injury and il sequelae for the Il
newspapers.  Mearly THLEN deaths due e pericd 1970-75, while Lakshminaryan 4] pe- D
accidents are eeported in the world every year,  ported on head mjury and abnormal GTT, The M
[ many mwre go unreported 1] A majonty of thess current policy being followed as Taid down i the Pr
e, over SU% to 609 are due 10 road trafhic TAP 4303 paras 510,12 to 5.10.16 has eviolved E_':E
' accidents and abowl 10% due 10 howsehold  over the years [3]. However. this policy does not VI
accidents. (4 these, &) o 0% result in head Ha[;sl;-.c.tmll_',-' spell  out :_:ermm crierna for 0
mjury, BO% of which are secous enough 1w Svaluation and disposal as indicated in Table 1. NF
Wallanl  some jnedical attention. The  flyvine p i k y i;:
2 i Oy iares the world over keep chanein saler
accident mate n the Tndian Air Force (JAF 1% " Tl RE oy g \G o
. i 0 onew infurmation and knowledge, Upto 1985, HS
arcund L& per 10,000 hours of fying 2] Al el : ; , kS
2 ; " ; USAF disposal for cases of head njury with o
these dypes of accidents, when resulling in head b B ; RN RS
: s : 4 2 T oss of consciousness (LOC) of more than twe PK
11 ¥ CAN &3 0 loxs of raaned man U 1 -
AL By, Gl TEAET QL I N g livurs was to retumn them 1o flying in 3 womihs, K
Inury may also resull 1 Tong ’Lnﬂl_ sequelae, oy, policy has since been revised [7]. The criteria T
. L pe'¥ . 5 caredy o] oo " mrhialk ..;_'. = P o
'“’“”'h_"u'"‘” OF Relmpsychc IL?"_"‘"_"" 1ch could g disposal fullowed in UK scems to be based N
resull in permanent unfitness for flying duties on the duration of post raumatic amnesia [8], s
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Table 1. Inndequate criteria for evaluation and disposal of cases of head injury
and relevant LAFP reference

IAP Puro
How grocual should Be the returm 1o flying duties 0612
Huw 1o detormmng severily vis-aevis propgnusss 7 50002 & 13
What is the relevance of sequelae and how shionld they: be dispased aff 7 AL
Hiw often i record FEG and what are the pon-specific abooonulites 7 3.10.15
Whot ore thie risk facors for post irmumatic sekzunes (epilepsys ! AL LG (h)
Hevw: o should the ohservation pened be with special telerence o
POST TN G Selrures FULEG (b

Table 2. Details of the tvpe and time of accidents which caused head injuries

Branch of subsccts

Acvident Flving (n=16) Ground Duly (=53]
Ty e Flyuug 4 ™A

ETA 12 5
Tinm Flying 20008, 1430h, %, 7 A

RTA 1950 10 Diddh (it 1o 1243000

Tahle 3. Aircrew : Duration of LOC &fur PTA, clussification of severity of head injury (ELL}
and first flying category

Subjeet Age Lo PTA Severipy First flying catagory

[Bervice) Mo of vears from HE

HE (M) 22 15 min 15 min Mald ASGL (9
D& (W) 29 NE [ miin Nof yet given (s Tm)t
M {CGy 28 few min il A2G2 {9
PriA} 2R - ) y AlGH {m}
Py (M) 4] ! ) ALGH i 1y9m)
AT 4 13 mmn A MG 2y
VE 1AF) A0 3.6 min 1015 m Al (T
GRS (0] 26 14 hrs wE Mund AAGI {3¥)
NES (N} a5 i0 min 6-T firs AL s 1v2my
ARIN 3l 3 min 16 by AAGH {2yedm)
AKS (N} 33 3 hrs N& AGN Lyl
H5A (AF) 43 M U hurs { AGI I {1y)n
KSE (AF) 4] NS 5.6 hrs MM ¥ Tmp
RE (M) 25 2 hrs 48 hirs Severe AJG2 (1¥3m}
FETF { AF) 28 G days NS A4G3 M iyl
KSP (Tl 24 Y NS ARG {2y

NS not specified, * gliosis, ¥ immedine scrzure, 10 Bemutomie * fragiments i brain, ¢ neary deficit, ** Tuberculoma,
Y Pai's

AT = AlPorce; W o= Navy, UG = Coast Guurd |

Ind S Aprospace Med 41(1), 1997 o7



Head mgiry and fiving Krishnamurthy et al

Thix study of all cases of head injury evaluated
Al the Institute of Acrospace Medicine (TAM) was
therefore undertaken to see if the present system
of evaluution and disposal is adeguate keeping 1n
mind the available lierature and current praclices
in other air forces,

Aralvsiss A total of 21 cases of liead injury whose
case records were avadlable from Jan 86 onwards
were ncluded in the apalvsis.

Tuble 2 shows that our of a weal of 21 cases,
16 subjects belonped to the flying branch and 12
af them were injured in road traffic accidents
Must of these accidents ook place during the
might Ui

Table 3 pives the breakdown of the |6 cases
of head injury in aircrew, The classification of
severity of head Injury is hused on what is
currently being followed 1n the USAF [9)

Table 4 compares the time taken (o return 1o
tlying stalus with that of (e USAF and UK
standards. We find that all three standards are
different and this prompted us to look further and
analyse our cases from the point of view of
investigations, basis of calegory and the reasons
i any for delay in rewrn w0 Hying.

Investigations are an integral and useful par
afany assessimenl which should cover anatomical,
pliysiological and  pathological effects  af any
In head mjury we are interested o
notng presence or absence of skull fractures and
intracranial or electrophysiolugical, neuropsycho-
logical  and  metabolic  abnormalities,  These
mvestigations, if normal aiso help in e disposal,

disorder

Tuble 5§ brings out the yield af investigations
usally done in oo vase of head injury. There is
no doubt that the T scan s of value in detecring

Table 4. Reflighting : Comparison with USAF and UK practice

Eelum to Should have returned
flying after e Hying
evenl USAF[T] LK [8]
ém Im 20wk
1%Tm 5y !
9m Lz f
4m lm b
1ytm lm :
Iy Tm PTA NS
Tm Im 2-6 whs
iy 2y PIA NS
bv2m tin-ly H owks
2ydm 2y-Sy 4m
Ly Gm FIa m&
Crovunded Gronnded PTA N§
Ly Tm ¥ o whs
1y3Im 25y m-Indef.
Ciraundec oy PTA NS
2y NA &

AT Fiving howrs Sevenly of
crew (Toral) head Injury
HS 7 Mild

D5 28

| 224

Fi s

Py 1715

B 3840 .

VK 4100

GRS 270 Muoderae
MRS 47101

AS 13K}

AKS | RO

HSA 2400

KSR A0 "

RS &80 Severe
"EP 1305

k& 300

it
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anatomical abnormalities as well as mding n the
carly management and later on, the disposal. The
skull X vy has the drawback of mabihty o detect
intracransal  abnormabities and s therefore of
value when the C1 % not available.

Table 5. Details of investigations

Investigutions Noal  No of wsis  Yield

CHRE Luken
Skull X ray 3 7 1
EEG g 2t eve in | case
=¥ i oSt
CT 5 R &
Prvchometry 10 26 &
7

Girt T 25

Head injury and fiving: Krishnapurthy et al

Rusics of Caregory: Head injury is a disability
which hrings together specialists of  different
disciphines. The medical board, therefore, has Lo
consider the facts put forward, the category
entered by the speciahist, correlate with  the
current 1AF policy and award a final disposal.

From Table &, 1t appears that the opinion 15
what matters and not the category. Il specialists
give opintons describing the functional assess-
ment ruther thun the medical category, iU may
bring in more uniformuty and ease of medical
culegorisation

Delay in resurn ta flying: Lastly we tried to look
into whether there was any delay in returning (o

Iable 6. Final medical category : Recommendations of specialists and medical boards

Subect Cutegory awarded by Neurologst (N) Newsopsychiatriat (5F), Category awarded
Med Splt (M), Surg Splt {5). Eve Splt (E), ENT Splt (EN) by Med. Board
K&R A2G] (E) AZG2{EN), AZGZ (5), ASG3 (NP AdGS
A ATGL (51, AMG] (NP ATGTIN) AdG2
VE ALG] (NP ALGE (8), A3G2 (M) AAG2
ME 4 AdiGS (NP A4GT (N) AdGS
M ATGE (8] AMGT (NP AdG2
RS AIGY NP, ASGS) A4G2
SCT ASGL (51, ALGE (NP, A4GT M) AdG]
D5 A2GZ (5, A4G3 (M) AdG3
Table 7 Delays in return to flying
Reason for Delay 13 36 G a9-12 Tatal
Min hedax
Administrative
deluy in seeking
ANl I g
MNon pvatlability
af documenis i i o
Procedural Tapes 3 3 1 1% KR
Imterservice deluy 1 [ 3
Wl of miedical execotive repurl 1 | 3
Want of speialist opinion 1 | 3
lutespeetation of pobicy 3 2 27 41

fned J Aerospace Med $111). 1997
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Hewd inpiry wad Tveag: Keislo innrthy et o

flying. The delays could have been cither
administrative or medical. In Table 7. some of
the reasoms as evident in the case records have
been hrought out. It may be added that what is
shown s a cumulative duraton wnd not the nme
delay Tor any individual cose

Thus, inlerpretanon ol the current LAY palicy
on hewml injury, delay in sending sircrew o
AFCMEAAM  and informauon on  the Nying
requircinenis, formed the mojor reasons fog deluy
mn returming the aircrew 1o flying duores

Acreview ol the current lierure avalable on
head injury was taken up in order 10 see whether
anything could be done 10 reduce the anomalies
and amprove the system of evaluation without
Jecpandising Thght safety uy well as the safely wf
the mrcrew,

Mhiscussion

Head mjury 15 a significant conmbutor 1o death
paricularly o the Timst halt of hfe. The problem
of assessing imitial severity hus largely been
pvercome using the Glasgow Coma Scale. Bul
Asiessing eventual ouicome especially the passi-
bility of developing post traumutic ssizures has
not  heen addressed  fully. This  assessment
becomes more relevant in the flving environment,

In 1980, Annergers cf al [9] reviewsd 2,747
civilian patients in the Rochester area snd they
classificd their head injuries, They wers able 1o
show on follow up of these cases that, when all

types of head mjury were taken into considera-
non, the incidence of late scivurcs one and five
years alter the trautm (0.5-1,4%) wos not more
than the normal prevalence of seizures in gencral
However, whisn they  viewed  (he
incidence. ol Late seizure o prer their categorsi-
Hon- of head injuey, a dilterent picture arose, s
shown in Table 8.

population

It has been argued that ininal Severity 5 nis
an absolute indiweator of the subsequent reversible
delicat, The pentod of PTA should be mken injo
account and PTA of =+ 24 lus should he classified
as severe head mury, Measurement of PTA, i.c.,
the  period  between  lmpury  umnd return of
conlinuous memory has been used to classify
seventy aml predict outcome [ 10-14] Ernsting has
recommended  the  minimum  period 1o keep
arccrew off from flying dutics correlated to Ui
duranon of PTA [8]. He, however, cautioned tha
where the nsk of post tuumatic seizure was
mgher than 15% it is advisable w keep the pilot
oll flying for one to three years.

What, therefore, is the risk of post traumatic
serzure after head injury? In a study of 150 cases
ol closed head injuries cvaluated at IAM, Dham
¢t al found that 1.5% had a chaonee of going into
FTE [13]. They based their risk strategy  on
lennet’s elassilication, 1e, LOC » 2 hr and PLA
> 48 hr [16]. Mathematical formulae for assessing
the risk do exist (12, |7, 18, 191 bur cannot
replace the  physician's  judgement. The risk
factors to he taken into account were brought out
by Larth [20]

Table 8. Incidence of late seiznres

Category of Children

huead (rauma

<1y FNTH
Severe 5.b T4
Moderuge 05 1.6
Mld (11 N:d

Aduldts Tutul
Y 5 vrs < |y Soyrs
17 B3.3 71 1.6
.0 1.6 07 |6
01 0.8 1.l 00

Pk ! Aerospace Med 411 1), 1997
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11 is also known that if post treumalic seizures
were o ocour. 5% ocoar in the lst week, 75%
decnr o 1 15t year and B89 i 2 years [Z1]
We can conclude terefore that af the rish factors
fir  post traumatic  seizuies are  present, thw
munimum period off fying showld be 2 yvears.
However, based on e classification of head
mjuties by Annepers et oal [9], those willy e
severe fooms of head Injury reguite 1o be ol Nyimg
for a longer duratioo.

Tn the present series, period of LOC or PTA
was not availuble on recard for cight wecrew. In
lwo cases Uis was more than 24 hrs: one of them
bas heen retwmed o flying with no seirure
recurrence, while the other wus  permanently
prounded. The number is too small to draw any
eonelusions,

The rale of invesugauons in a cuse of head
wijury is of paramount inportance ot anly in the
manapement but also in the rehabilitanon. Ren
to flying tequires that the arerew should have
uo anatornical nor functional deficit and should
therelore be assessed on the actual problem s
well as the potential problem

The CT scan is the most readily availuble
invesfigation for the head injury and, if done
within 48 hrs of the injury, 18 of value in imual
management and laer disposal [27] This wias
true in our series as well. By providing
information aboul the intracranial siruclufes, 1
s more ueeful than the skull X ray [23]
Anstomical  clearing up  of the intracranial
ghnormality helped restore: early flving calegory
in [ive cases.

The value of EBG in head injury s ot o
be scormed but ils yield even in an epilephic
populution is at bese $0%. 1ts value i head injury
iheretore is circumspect as 1 s nol @ reliable
pricictor of post ranmatic seizures [23] 1t shiould
\ be laken afler the acute phase m the course of
the disability and when the airerow is being
wmsidered for return o Mying duties The EEG

Ind } Aerospace Med 4101), 1997
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recond should included rouwline activation proce-
dures like slecp, hyperventilation and  photic
stimulation. Currently more  sophisticaled  Lests
such as wobulatory BEG, video-recorded  BEG
and computcrmest EEG |24] are avinlable,

Psyehological testing 1x of great interest oy ux
i aviation #s ene uses all the arcas of the brain
w fly, The areas more suscepuble to damage in
head injurics are the frontal and temporal lobes,
the corpus callisum and the brain stem. These
are difficult 1o be assessed clincally, Psychomer
ric analysis are more valuable in Hus context.
Serial psychologival lesting has revealed  that
Mt recovery occurs within six months [25], The
psvcholopical tests being done ul IAM are pam
of the WAIS Cumrently more spevific and
jocalising tests for lobar functions are aviulable,
Uur series shows that arerew with severe head
injury showed no correlation with the psychulog-
cul tests while cases of mild or moderate injury
were kept off flying as the tests were abnormal,
A confounder in all these cases was the [uct that
they were invarisly scen 3-6 months after the
Bithin )

Siudies dons at NIMHANS  using  the
psychometric test designed by them huvie proven
1w be of benetit The same may be obtained and
used in a prospecuve mnial,

Thie head injury arena  CORCSIME  TLiuly
specialists whose opinion and category is based
an current knowledge in that speciality, It 1s our
feeling that if only detailed opinion on functional
siatus is given by the specialist, the medical board
would be abic w0 calezorise the airerew based on
the current LA policy und the above opinions.

Conclusions
After going through our documents, the current

literature and world pracuces, we would like Lo
recommended the following:

T
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(4} Change n the existing TAP puidelines/
policy. This policy should take into
account, the gradation of severity of head
injury vis-a-vis the disposal as already
discussed.

ik} CT scan should become a muandatory
reguurement 1n all cases of mexlerate and
severe head injury

(e} Proforma for ONS cases in which head
mjury will form a purt wherein LU or
PTA must be recorded

(d) Rewiew the neuropsvchologicn] assess-
ment both at [AM und AFCME

(e} All head mjury cuses should be asked 1o
reporl W TAM after hosputalisation/sick
leave for the purpose of prospective
studies and formunon of a daia base,

(I The policy suggested by the authors, as
given below needs o be considered for
early mnplementation

Suggested policy

Head mjury: All cases of head injury are 0 be
evaluated before they are pormined to resume
Mying duties, Evalvatien procedurss are o Fe
hased on the severity of head injury. Tn all casss
meticulous recording of LOC and PTA will be
dome and the severity of head injury will he hased
on the same as given helow.

Mald - LOE andior PIA < 1 hr
Muoderate- LOC andfor PTA > 1 hr < 24 hr
severe - LOC andfor PTA = 74 hrs

All cases of head injury should have a CT
Scan dene within the first 48 hr and in-patient
menitefing [or @ minimuom peniod of 48 hr, EEG,
newropsychiamrie evaluation and neurophysician's
evaluation are to e dene n all cases duningfatter
huspitalisation. All head injury cases regardless
of their branch will be referred 1w JAM/AFCME

-4
s

for evaluation immediately after hospitalisation/
sick leave when recovery (ram other disabilities
15 considered nocessary.

All cases of head mjury will be graded nto
mild, moderate or severe cases according to the
tollowing criteria

LOC and or PTA < | hr
CT nonnal BBEG normal,
Psychometry  oormad, BSL-F
and PP alter 75 gpm o plucose
norml

Meurological and neuropsychiu-
tric evaluation normal,

) Mald

LOC Sbfur PTA = hr <24 hrs,
CT shows linear {Tacture skull-

{h) Maderate |

outer table only. No intra-
cranizl lesion

BEC normal,  psychomety
normial / abaormal,
Neurolopical and
Meuropsychiatric  evaluation
normal.

LOC andfor PTA=>24 hr andfor
CT - depressed skull fractore,
Conmsion  brain,

Intracranial hacmaloma f hasm-
arrhuge,

Penetrating wound,

C5F rhinoerhea / otohea,
MNeurological deficit,

EEG abnormal.

Psychomelry abnormal,
Meuropsychiatric  evaluation
abnormal,

ich Severe

Bewrn to flying will b based on the following:
seventy of head injury
MNormality of investigation
Risk of post traumanc seizures
H/O ol [ehrile seizures
Famuily H/Q epilepsy

Ined F Aerospace Med 1), 1967
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Larly epilepsy (lst-Tth day)
Depressed fracture skull vault

Penctrating  head  aojury with retmned
fragmenis

Intracianial  hemaoma/hacmorriige

Persistent vewrological deficn

Mild head mjuey

Retern o Tvinw

Minimum & whks maximam Lol Mewl'o
logical and newrapsychin- o examination
ol

1 osean, EREG, Psydhometry noomal
Cutcpory A3G4  durmg  the penod  of
imvest pation,

Categoey ALGL when eveluation normal

Muoderate fecd ey

Remen o flyveng:
fny  MNewrological and neurapsyehisiric
eviluation nocmal

CT oonnugl, EEG normal,  psychometry
normal, No risk factars for posl bawmatic
SEIZUTES,

Minimum period of observation & miths
during which category o be upgraded from
Ad(Gd 10 ATG

{h}  Meurclpgical and neuwropsychiame
evaluation normal

CT scan shows linear fracture outer Lable
only EEG nomal. Psychometry normal
Mo risk factors [or pest raematic seizures
Minimum peried of obscrvation | oyew
AdGd o AZG] 6 mths; AZGL o ATGH
& mthe or AdGE o AIGT | i,

Severe head injury
Reern re flving:

ind MNewrglogical and neuropsyehiatrie
cvialuatim  noemal

Ind S Aerospace Med 41015 1957
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CT normal, EEG normal,  paychomely
normal. No risk factors for post traomalic
RE1ALT

Rewrn 1o flying after 2 yrs = dual 0 mihs
sole O ths

Total duration afler event 3 vrs

(b Ul shows Depressed skull Truciure
andfor intraceanial hematomathacmorrhinge
mitially amd clearing up within 3-6 months
without resydual delicidgliosis

Mevrologweal and peuropsyehilie cvalui-
ton pormal, EEG nomal, Psychometry
narmal. Mo risk factors for post fraumatic
selzures, Retwrn o fying after 3 yrs - dual
& miths - salo & mihs, tolal durmtion wlier
ewvent 4 yrs,

) T mnally dboormal, nodnal after
3-0 mths.

EEG normalised, psychometry normalised
Risk factor (x) for post traumatic seizures
present Hetwrn o Oying alter 5 yrs

Mo sole flying
Mo instructional dutles with ab-initio pelat

Change 10 TpUHplr suream

4. Flving not permitted
Farly or late selzure ocours, Persisient
newrological deficit, penctrating head in-
jury with retomed iragmens,
Reference

| Purk K. Textbook of Prevendve and Nocial
Medictng  14th Ed. M/ Banarsidas  Bhanot.
|94, 278

2 TAT accident review  [994-1993, lonstilute of
Fhght safety, Yaye Bhavan, New Delhi-1993,

3 Rao KS, Bancrec AR and Dhan 5K, Heod
iy - A follow up of EEG™. 1 of Aving Med.
1975, (k12

L




Head injury and fiving: Kershaamir:

]

0L

.‘l_n ef il

Lakshmangrayan M Phae o Toletunce tests 1n

ASESEmEM  for fitess  afer Cramio-ronshral
muTies 1 Avig, Med 19 {1 3]
AP 437 Manua) r Medieal  bowrds and
metical cxsminations  190%7 Ind Ed

Lyvous 1) amd Katchen My Restdenis Cusg # 173
Avial Space Frvion Med. |89 60 10is

Frmslimp Aviation  Medicine 2

«md  Fd
Butterworth, 1089, nay
HISAF: Speciul evaluation requuscinents Cly, 14
pary 163 wngd A 31y

Annegers IF, Grahow 1D

ALaroas Ty Jf.‘ﬁ-, | aws fiR
Elveback 1.k

Kurland LT, Seispes At

Freed
frauma 4 populabion  siudy Neurology
PR30 684
Deymwer Foand Loeviton A Post-lnrmatic
SEANME. R assexsmen eprdemiaogieal
letulure  Cent. Megy, Syst Trawma, |9%5:1%

1A-1.4
Saladus AM and Jahbui B Vietnam ||
sudy. Newrolopy 198535 140814

Weiss GM Feeny DM, Cuvened W, Dillon 1D
Prognosric faciars fug the Gccurrence of Pt
Irmidle epilepsy. - Asch Neura 198340, 711
Artila 1. Fortuny L, Hriggs M. Newcomhe F
Bawlill O and  Thomge ¢ Measuring  the
duration of POST-lraumatic. ymnesia [ ML),
Meurosurg. Psveh Fo80:43:377. 79,

Jenmer B, Teasdale G, Braakinwn B, My
L Knill-Jones R
patients. afler
1976 1021-13
Dham SK. Kan K&

exd anpury

wlerhouy
redicting dlrcome i Indvedual

severe | hisd

njory.  Lapce]

Haneger KR Clinical

16

Avioion Medivine, Puost-rriminatic apilepsy in g
lranspodt prlnr A ise

Preporl J Avial Med, | 975
{1135

dennet WH, Prediconp epilepsy after Blonr hew
Mjury. BMI 1965 i dzrs.
Feany DM and Walker FA

Prediction of Pyl
fraunmatre epilepsy

A mathemateeal approach
Arch Neurol (979,380 12

lemiel WI Epmlepsy  ufrer
ey Mod Bl Hememan, London, Ju7s

satsh 1 Post-deaumulie epilepsy,  mechanisms
wid prevention, Newrology Incia (8) 1995.43
Frth 4. Retumn o Hyving uller head LT s,

doreview, Aviat Space Envieon My 198354
Hild.5

i Allesundro R, Fenara R, Corell; . Finupey 1t
Pazzuglian P Lugaresi
cpelepsy  precicon i by o s e
Problems. Arch Neurol [983.40.83|
Musters 15, MeClean PM, Arparese 1S, Brow
RE, Cumphell 1A, Freey HA el al. Skull x-
iy clamuwbens  aflor Begd framm,  New
Enpland 1 of Mo 1987 314 Hd 0]
leumer B wid Sande van de. BEG predietion

®F past-lraumatiy epiiepsy Epilpesin 1975; Lo:251-
f

fne-mssile hed

ctoale Postowemanic

Nuwer RM The developmant of EEG brain
mupmng 1 ool i Mewruphysiology 1900
Ti4):450.7)
Biond A

Assessiient of  he psvihological
e of severe head mjury. Jth Furopean

Congress, of Mevrosurgery. Aty Meurochimgicy
{ Q76

Indd I Aerospace Med 4I(1), ey




