Post ejection CT / MRI spine: an appraisal
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A | Bangalore lrom Jan 99 to Aug 2000, as per the policy of mandatory post ¢jection CT f MR
heame Into effect Trom Jan 1999,
il Trom detecting compression fractures of the vertebral bodies, these high resolution Imaging
allties con easily detect intervertebral dise bulge, prolapse and herniations along with associated
g ﬁun and ligamentous injuries, In 16 cases (64% ) incidenlal and oon-traumalic alyprmalitiey
i wlfma.t stenoss, facet joint arthropathles and disc degeneration have been revealed hy these
PGS,
im of this paper is three fold, one 10 highlipht the advantages of CT / MRI in evaluating post
lim spinal injuries especially immediately after the accident, to facilitale early detection and
tisent of the injuries. The second alm is to bring forth the incldental / non-traumatic abnormalities
don post CR / MRI and the dilemyma foced in the disposal of such cases. The paper also proposes
plude MRE of the spine as a sereening procedure for potential pilot candidates to deteet bony as
soft tissue abnormalities which may be incompatible with fighter flving and ejection, thereby
g post ejection injuries.
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['- e chances of ejection in fighter flying are initial medical cxamination was slared in 18977,
fuirly high due o a variety of reasons and  Lunher X-rav examination of the whole spine was
fith it-are associated injuries to the spine.  done immediately following gjection to detect any
present day modern fghter airerafls are Ged
A5 w'h,ich, impart ejection torces “le”, within Classified Specialist ( Radiodiagnasis) Com-
erance limit of the human spine. Despite this, mand Hospital, AF, Bangalore-560 007
Sanaus shidies i the TAF have shown that 27-
% of all ejections led to spinal injuries [1]. To
it the possibility of pre existing spinal
: alilics, which may contribule o Spinal
h Iy n gections, screening of potential pilot
sndidates with X-ray of the whole spine at the

(Classified Specialist { Aerospace Medicineg)
AM, TAF, Vimanapura, Rangalare-560 Q1 7.

Senior Advisor | Acraspace Medicine ) {AM,
IAF, Vimanapury, Bangalore-560 017

(23, 2000
n Ingd I Aeraspace Med J9(2), 20602




Fust gfection CTAMRE spine © Alam AL Cilosh PE

spinal fnjury, also o repeat X-ray examination was
carricd ol after 4 weeks W dete any ingury: which
could have been missed or was not apparenl
immediately after the cjection. Inspite of these X
ray exiwninulions there were many nsiances when
the pilels continued 1o be symptomanc even with
This was thought (o
be due 10 paraspingl soft tissue injurics, 1V dis
and Ligament impunes, which could nat be picked
up by conventional radiagraphs. With the advent
of newer imaging mesdalities like CT and MRET 5

# normal spine radiograph

need was fell o incorporate these in the evaluation
of pust ejection cases und hence provide more
objectivity in their asscssment. Accordinaly winend-
ment ao. 35 1o TAP 4303 was made in Jun 99 making
CT or MRI of the spine mandatory after 4 weeks
i all ejectees. lurther revision by amendment no.
40 o IAP 4303 in Oct 99 was affected which
required that all cases of ejection be reviewed and
disposed at 1AM imespective of symptoms /
injuries, following six weeks of medical category
A4G4 being awarded locally |2].

The policy of mandatory post ejection CT /
MRI has cenainly helped to bring out aven the
minule injuries of both hime and soft tissues
following ejection, but at the same time it ulso
reveals incidental and non-traumatic abnormalities
of the spinc which are also seen in the normal
asympiomatic population.

Material and methods

A total of 25 post ejection cases were
evaluated by CT / MRT ar the Dept. of Human
Lngg. IAM, IAF. Bangaiore from Jun 99 10 Aug
2000. Sume of these pilots were symptomatic with
previously detected spinal injuries on initial X-ray
examination following ¢jection,  Others  were
asymplomatic with no evidence of spinal injuries
un mitial X-ray examimation bur T/ MET done
4 weeks later revealed spinal injuries.

The nature of incidenial { nogdf
abnormalities not dircetly related 1o ul
also analyzed with respect to the nge o
and owmbker of fying hours done, 8

Kesults

Chal ol the rotal of 25 [l ".'-':
L3 (32%) were symiptomalic wilh eithe my
persistent backache, |12 (48%) were gay i
although they had spinal abnormalitis |
wilial X-ray and subsequent CT / MRE]
wise distribution of coses with normal i ‘
findings are shown i Tahle-1, '

Tahle-1

Mo, of cases  No. ol
with normal

initinl X-Ray

;
Age in Yéwrs

25 4]
sl k2
31-35
5l 3
4145
45-3) i

Ehat of these 8 cases with initial nord
radiographs, CT /MR done afterd woeks
sbnormalities in 6 (75%), with only 24
remaining normal on both Xray examinatil
MRI. Also out of the toral of 25 cases, 16
revealed wdditional findings on CT / MRIN
were not picked on routine nudingraph
included compiessiom Iractures of the vet
bodies, Schmorl's nodes, fracture of §
interarticularis, soft tissue injurics like si
hasmatoma, ligamenl tear and 1V dise ol
herniations. These additional findings are deg

fn Tuhle-2.
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‘Table-2

Flying hours Additionnl findings on CT/NVIRI

200 Fructure Pars Interarticulans LV3

A0 Comgpression Fracture L2 & L3

453 Schmorls Nodesat D12, LI & 1.2

| 3000 PIVIY LS - §1 with nerve rool compression
12030 Compression Fracire |1 12 & 1.3

CHH) BIVD LS - 51 with nervie rool camprission

1600 PIVD L] - L2 with subdural hacmatoms

1200 Compression Fracture D2

| B} PV L2 — 13 with radial lear

a6l Schmorl's Nodesat T12, L] & 12

G Collapse of D6, DB & 1310

1550 Frocture L2 with pre and pars verichral swelling
2700 PIVD O35 - Cwith Cord and Nerve rodt comprussion

Jooa PIVDC3-4 C4-S5and D11 - 12 with nerve rool
comprassion at D12

260K PIVDL3-LA&LA-13
L] PIVEC3-C2

ieital | non-traumatic abnormalitics were  findings brought out on CT / MRI reveals that disc

‘Table<

Flying hours Mo, of cases with
incidental findings

wtion a Talsbe-3

| & s s
615 AL FINDINGS NO. OF CASES < 300 4

i depencralive changes 301-1000 4
et Jaint - Arihropathies
L] stenosis

dylotic changes 150]-2001)

V0] - 1500

] . . . : j - P
~ Afurther analysis of the observed incidental > 2000
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i’n:'gt‘:ll:ul'-l\'l' u]:.-m:_'-:.:. wepr  the canmmanasy |
O1%) and were alsa seen in younger age group
and those with relativels less flying hours, These

findings arc shown in Table-d und Table-5

Table-5

No. of cases with
incidental findings

Discussion

Out of the 25 ¢jection cases evalugted it is
seen that wdditional findings on CT / MRI wepe
revealed in 16 (645, thus clearly reinforcing the
Tact that €71/ MR are supenor imaging modalitjes
thun  piain radiographs especiully in detecting
subtle bony and soft tissue injuries [3, 4]

Actotal of 18 cases (72%) showed incidenpl
findings nat dircctly related to ejection and out of
these, degencrative disc disease was the most
commen (61%), It 1s wall documentad that almost
35% of the normal populution in the age group nf
20-39 years have disc hulge [5].

Facet joint degenerution begins in the first
twer decades of life and arthropathies are seen in
aimost 100%: of the population aver the age ol 60
Years snd proportionately less in (he yournger age
prowps (6],

The precise incidence of spinal stenosis in

the general population is nal o i
-28% of CT ¢ MR scans in A5y ke
show changes of hwnbar canal sleno

Spondylobe  changes are com
acvancing age and ure seen in ﬁ{]-H_
mare than S0 years of e, hose il
physical labour and aclividies -'IJHHinE'
spine gel these clanges ot an n‘.quy_'

It ix now established th Cly
superior imaging modalities reveq) 4 il
findings in both symptomatic and
pilots which could have a direet heasig
IJ:,-inng Tl date na study s hepn o ,{:

I,-"th'e 1AF to tind vut the chunges in th spi

Lasymptomatic fighter aircrew hengs:

absotawty clear whether these inciden]
can he ascribed 1o repeated high * G 13
anel related siress of Mying. Studies doy
LISAF on F-15 aml F-16 aircrew and II;'
Swedish Air Force an their nirerew hava fy
the incidence of dise depenerative andg
changes are more in pilots a3 compan
normal  population  {9.10], Whe i
abnormalities will have an adverse effi
flying career of the pilots and how theyis
to withstand the impact of subsequen
needs careful consideration in the disposilf
cases. Presently asymptomatic pilats witli g
hulze not compressing the thecal sac,
Schmerls nodes less than L3 of the
body are being awarded ejection seat
ulher parameters being normal. Those il
are Symplomatic are being obscrved in fom
categary and reviswed periodically. Hopg
clear cut policy on this exists thu making
of the pilots in such cases rather oy i

Conclusion

Introduction of post cjection CT (M B
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when of cjectees s preatly helped in
accurately the spinal ingunes and at the
e lielped in disposal of these cases with
wand precision. The problem of mcidental
ptdireetly refaend o cjection which are
o OT F MEL has to be addressed, and
clear policy needs to be formulated. I
fmaee] thal MRI be wsed as o screcming
ueniry level Tor pilots so that disc
miation of nucleus pulposus, Schmorl’s
nther subile aboormalities which are not
i conventional  cuchiographs will be
Fﬁl’[h!]’, MEI At entry wontld serve bson
for Turther prospective studies to establish
ferm effects of stress of flying on the
g6, JLcan also be used for comparative analysis
¥ it gpection evaluation
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