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1190 young asymiomatic males reported fo [AM
IAF for Initlal medical evaluslion over & & yesr poriod
(1986-1997). 737 (61.9%) ol these were found fo have
some radiologicsl defect In their spines. The common
malformations noted were congenital (513 candidates;
43.1%), degeneralive chenges (148; 12.4%); and
deviations of the spine from normal curvalures (78, 6.3%).
Congenital snomalies and tha deganarative changea were
soon mosl frequently fn the Jumbar spine, while tha
curvature abpnormalities were more froguent in the
thoracle region. Rediologicsl spine! defects were a8 cause
of refection for flying training in 182 (15.2%) cendidates,
Of the rejactess, 10.1% had degenarative changes, while
4.9% had congeniinl snomalies, and 0.2% showed
curvaturs abnormalities. It Is pertinent that ssymplomalic
spinal defects may In fect compromise spinal integrity In
the currant high +Grx scenarlo feced by the military avialor
#s & consequence ol infroduction of new generation
fightar reraplanas.
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An elaborate medical ewvaluation s
required prior to accepting aspiring candidates for
flying training in the services. This includes an
X-Ray surveillance of the spine lo exclude spinal
deformities and abnormalities, both congeniial
and acmired‘ The human gpine is subjecied fo
various stresses during flight, and at the fime of
ejecting from an aircraft. Mare recently il has bean
noted that the incidence of spinal injuries at the
time of ejection from fighter aircraft is on the
decline (35.2% during 1960-80 to 27.5% during
1980-87)°. However, the introduction of new
generation fighter aircraft has created a high +Gz
environment which is causing an increase in tha
incidence of cervical spine trauma in ﬂigma 1ig
problem which was  hithedo  negligible. A
pre-existing spinal defect is likely to pre dispose
fhe spine to injuries in such circumstances™.
Helicopter Hying? also  induces backache
amongst  pilols™’, It is  possible  that
micro-traumatic mechanical factors induced by
low frequency vibrations contribute to this by
lowering the pain threshold®  Therefore,

pre-existing spinal deformity which may aggravate
Incidence of pain in such circumstances, will be a
handicap.

Gupta et al® had made an garly altempl 1o
highlight the problem of spinal deformity at entry,
They reported an incidence of 5% deformity of
the spine in their grﬂug. while olhers report a
much higher incidence'”. In this sludy we report
an the specirum of radiclogically detectable spinal
anomalies in 1150 male aspiring flyers.

Material and Methods

For this study, we retreived and reviewed
the X-Ray reports on the spinal columns of 1190
male candidates who had reporied lo 1AM IAF
during the period 1986-91 for initial medical
examinalion for their flying fitness. The candidates
were from two types of cadres-those who
appeared for entry into the NDA (n=804: mean
age 17 = 0.7yr SD) and those who were direc
entrants (DE) to various flying courses (n=386;
mean age 21.5 £ 1.25 yr). All these candidates
were asympiomatic at the time of medical
assessment.

The X-rays included antero-posterior and
lateral views of the cervical, thoracic and
lumbo-sacral spines. The assessment of the
thoracic sping was therelore not dependent upon
the standard chest X-Ray (PA view) on which an
earlier sfuu:.ij,.f‘;i had drawn its conclusions,

Results

Review of tha X-ray reporis revealed 1hat
737 (61.9%) demonstrated spinal anomalies
{Table 1} . Of these 182 {15.2%) were considerad
unfit tor fiying duties. The distribution of anomalies
amongst these candidates as per the two
subgroups (NDA and Direct entry [DE]) is also
labulated,
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Table-l : Total number of anomaliss and the
ninmber dectared unfit- both absolule value and

perceniage.
Bl Mo,  Groups g::; A mm % £ %
1. NDA ACM 564 473 1z 1"g
2 Dimcl 386 1 145 40 33
Eriny .
TOTAL 1140 ray 1B 1A 152

The spinal anomalias detected were further
classified into three main groups (Table ).
Congenilal anomalies (n=510) were the mosl
frequent.Amongst these, spina bitida was mosl
commonly seen, and was [ollowed by
sacralisation/lumbarisation delects (Table 111},

Table-ll : Major groups of anomalles and the
distribution of X-ray findings with the parcanlage

unfitness .
Percenlage Porconiage
Anoemiakes Total Caeas (Total) (U]
Conganial 610 42B% 4 90
ok ihimrkod 145 12 4% 10.00%
Trauma
Pogmiral Fi B A% 025%

Table-lll : Various congenital anomalies en X-ray

" Tow Total

Anomalist Mn Percentage Unf Patconiage
Spina Bifida 2m 22 E% =0 16%
Rudimantary = b 4% i Mk
Levical Rio
Sacralisation’ 140 1:9% g 2%
‘Lumbarizatian
Praminent Tr ] 2.1% Mil =3
Process - C-7F
Block Mhami (] 0.5% & Do%
Verebrag
Deciptisation 4 0% £ 0Fs
OF Al
Tokad 510 428% 53 458

In the degenerative diseases/pasl lrauma
group the Schmor's nedes were the most
frequent (Table IV). A substantial number {n=54)
had evidence of previous trauma in the form of

compression fractures-either single or multiple-at
various levels. Mone ol lhe subjects remembered
a positive history of past trauma which could have
supporied these findings. Out of the &4
candidales whose X-rays indicated degeneralive
spinal disorders, 78 were considered untit. Also
42 of the 64 candidates with radiclogical evidence
of trauma were declared unfit. Eventhough the
above two groups together formed only 12.4%
(Table 1) of the total spinal anomalies, lhey
constituted the maximum percentage of rejeclees
(65.9%).

Table-1V : Distribution of Varlous Dagenerative
Anomalles / Past Trauma And Percentage of

Rojectees.

Aromabes T;: ; Porcontagn L::;: Parcantagi
Schmor's Nedis 40 3 4% M 2_51"".-'-
Spondylolysts 26 2.1% 26 2%
Schopdrmann's 11 0% 11 0%
Dsasses
Spondylolsthess 7 (B 7 0.6%
Pisl Trauma & 54% 42 35%

Towl 148 124% 120 12.4%

The postural detects (Table V) were
constituted by a loss or exaggeration of the
normal lordosis; scoliosis; and kyphosis. In his
group, there were 79 candidates, but only 3 were
made untit.

Table-V : Distribution of varlous postural
anomalies with percentage unfiiness .

" T ; Tatal

Anarmalias. Na Purcentage Unfi Percantaga
Senficaiz 76 6354 3 0 5%
Loss Of Gl 3 0 25% Ni Nil
Lendosis

Regional distribution of the 3 types of spinal
anomalies observed is given in Fig 1. The lumbar
ragion was maximally aftected by conganital and
degenerative  anomalies, whereas postlural
changes were more frequent in the thoracic zone.
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Fig t  Comparativo Flegonal Dastribubon of the
thioe magar anomalies

Discussion

This sludy has revealed that there is a fairly
high incidence (61.9%) of spinal anomalies (on
radiclogical surveillancea) in apparently
normal/healthy/asymplomatic Faun% Indian man
As against this, Gupta et al” who had
relrospeclively sludied X-rays of 240 young men
who were pilol aspiranis. noled an incidence of
anly 3.8%. This apparently low figure is atlribuled
1o the fact that the X-ray reports penained 1o he
examinalion of the spine from chest radiocgraphs
(standard chest PA). These authors have also
repored in the same paper refrospective X ray
tindings in two groups of trained pilols/servicemen
{n=318) who underwent a radiological spinal
surveillance subsequent to their entry into the
armed Forces. I it is considered that these
individuals had harboured the detects al the lime
of recruitment their dala could be pooled in order
to calculate a more realistic perceniage of spinal
anomalies. With this, an overall incidence is
50 .8%. This figure is lower than the £1.9% noted
by us, bul is ¢ertainly much higher than the 3.8%
from Gupta's dala in new enfrants.

Andersen in a recent study'” has reported
that there were 2.27 abnormalities per each X-ray
of the spine. When data from the present study i1s
converted lo no. of anomalies/X-ray, the mmdcnce
is 0.6 anomalies, while when Gupla el al 57
grouped data is similarly converied, the incidence
redds 0.51 anomalies/X-ray spine. In another
prDr‘t Delahaye and Aulfrel have found that in
their 2500 candidales, the incidence of spinal

anomalies was 1.55/X-ray. The relatively high
figure reported by Andersen could be because he
has used more X-ray views at each spinal level in
his survey of 232 pilol candidales. Perhaps we
too may find a higher/X-ray anomaly incidence il
we resort to Andersen’s method. Also, an ethnic
difference can not be ruled oul as bolh the other
sludies are on ethnically difterent population.

When a comparison is mndc in the findings
of this sludy and the others® 'Y, there is a clear
difterence in the relative 1ncrdﬂnces ol the 3 major
spinal anomalies (Table V1), This ditterence may
be attributable entirely to the ethnicity of the
subjects studied- Andersen’'s angd Delahaye's
being Europeans
Table-VI Comparative incidence of various typas of

spinal disorders (radiologically) in this study and

two other .
Typees A Prirzont Andergen Chtahayo &
Anomaie Study (1581) Auleat (1902}
Ea.-gmmz 68.1% 14.4% 227%
Degenaraive 200% 153% 150%
Postural 10.7% 0 2%, i1.3%

Our overall rejeclion rate of 15.2% (Table I)
i higher !.han the 10.7% documented by
Andersen et al'® The no. of X-ray views used by
the latier could have helped in a better resolution
of the films, helping In a more realislic appraisal of
the condition. Therefore, the X-ray interpretation
which was considered gbnormal enough as a
cause of rejection by us, could actually have
proved innocuous if maore no. of films had heen
exposed for the region. Delahaye and Auffrel®
have not commented upen the rejection rale of
thair candidatas, even though they have reporied
exlensivaly on the overall incidence of radiological
spinal defects . Also, the lype of anomalies which
warranted rejection amongsi Indian subjects could
be attributed to ethnicity. .

When the various congenital delects are
considered, the commonest (spina bifida at the
level of Sacral vertebral [SV1] (Table ) is
relatively innocuous®. However, this anomaly in
the upper spinal regions is likely to assume a
senous significance because il is associaled wilth
a narrowing of the neural canal, and may also be

16

Ind J Aerospace Med 36 (2) Decamber 19532



accompanied by a herniation of the meninges'’
The latter may become exaggerated when such a
spine is exposed 1o high +Gz situations, or 1o
ejection forces, and may result in sudden inflight
incapachtation. In our sludy, we found 20 such
individuals (Table lll) . Sacralisation/lumbarisation
{unilateral) aflects the geometry ol the spine, and
increases the torque forces during accelerations
with a consequent strain on the spinal column,
and a nisk of disc herniation above the level of the
nmmalyﬂ. in the present sludy, there is noticeable
incidence of this anomaly (Table ) while 5 6% of
the rejeclees had only unilateral delects A
bilateral delect does nol expose the spine lo
dillerential torque, thus rendering such a spine
relatively sale®.

Spinal degenerative anomalies are not
compatible with flying. These disturb the normal
spinal geometry, and this is likely 1o be
exaggerated on exposure 1o the ejection joit, or
for that matter to high +Gz in llight This accounts
lor the relatively high percentage (653%;) of this
anomaly amongst the rejectecs,

Also of importance is the problem ol
backache during helicopler flying. This is thought
to be caused by postural strain induced during
flying.and micro-trauma produced by low
frequency vibrations In this type of 1I5.f|nbg}ﬁ I is
postulated that pain threshoid could be lowered
during such a stress particularly in individuals who
have pre-existing spinal trauma or degeneralive
chsorders™.

In the present series, the lumbar spine is
maximally attected (Fig 1) As against this,
Andersen et al'® have 81 subjecls with this spinal
disorder, of whom 38 are in the thoracic region,
23 in the lumbar ragion, and 20 in the cervical
region, making this distribution guite different fo
that found by us though the overall incidence of
degenerative disorders is not very ditterent (Table
V). The h{':gh incidence of cervical spine
involvement'® could be atiributed. apart from
ethnicity, to the criticality with which this region
has been evalualed.

Scoliosis is by far the commonest postural
deformity observed in the various sludies
including the present one. Deviation more than

15” Cobb's angle is generally considered a cause
for rejection for llying dutias, paricularly from the
gjection point of view'®. In the curren! high +Gz
environment, loss ol cervical lordosis  has
assumed importance. The cervical spine
undergoes considerable dynamic loading durnng
high G manouevres, and 1lhis effect s
compounded by the heavy headqicar (helmet, and
the helmet mouniad davices]a""T .

In conclusion, it is revealing that there is a
noliceable Incidence of radiological  spinal
anomalies in asymplomatic healthy young Indian

‘men. That the presenl system of whole sping

¥-ray surveillance has paid dividends is certain,
Bul keeping in view the present high Gz scenarnio,
it may be prudent 1o examine lhe
spine-particularly (he cervical spine, more crilically
by including some more views while taking the
X-ray tilm.
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