Case Report

Lumbar Bar : A Report on two cases
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ABSTRACT

A lnrge number of conpgenital stroctnral ahonormalities of the splnal colomn are incldeneatly detected during
routine radivgraph examimtivn prioe fosclection inaviation duties, Some of te aboormalities although silent in
nafure, do nol alfect day-to-day activities in the general pepulation. However, the demanding tosk and abnormal
stresses associated with aviation may prove harmful to the integrity of the spinal column asgocinted with these
spireal shnormalities This paper discusses two cases of Lumbar Bar detected doring rontine rndisgraph examination
ol the spinal columm and thelr seromedical implication with varioos stresses wsocinied widh Oying partivabarly in

high performance airerafl.
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Sr.hﬁ'linn procedures involved in seleotion of candi-
dates and ciber service personnel Tor wrcrew dutios,
comprise of thorough physical exanmnation along with
investigubions meluding radiologieal evalustion of the
gpinal column. During this évaluation, some
asvImptomatic, congeniral conditions g detected which
are of vital Imiponasnce in aviaton @, 2)

Congental abmormalities involving the spinal
column are nol uncommen in the gencral population. In
the course of lime some do become symplomatie,
whereas e rest o unnoticed, and are asymplomatic
gven on severe exerfion. Some of the common
ahnormalities detected on radiclogical screening of the
spimal column are scoliosis, kvplosis, Block vencbrae,
lumbarisation, sacralisation, Schmorl’s nodes,
spondylolysis and spondylolisthesis, Some of these
canditions ure sceeptable for Dying duties while others
dre nr (1)

This papeer discusses two cises of Lomibse B a
rare abnormulity of the spinal column detected duning
routing radinlogical examination. The condition inwvilves
shnormal unilateral hony projection connecting the
transverse process of two adjocent lumbar vencbrae,
The wcidence of the condition in gencral population is
ol defined nor s there a laid down u.cmmnd.'ll.‘.'uldiﬁpmni
peoliey,
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It i= well known that the spinal column ol an aviator
in svilvpected 1o unusual stress during Might, varying fom
thee vsial, satting in a cramped cockpit, vibrmtion, awkward
persture and high Gz, W the exceptional stress socurring
dhuring ejection or crsh lmding. FEven aimonew with normal
spyinal colomns report a higher incidence of backache
during Nying and aboul 25 o 309 of aircrew sustan
compression fractures of the spinal column during
ejection (2, 4). Thus any condition thal conld make the
spinal column maore prone i injury during the course of
the individual®s flving career 15 a cause for rejection at
the tme of entry, The aim of presenting these two cascs
ig o discuss the aeromedical signilicance of guch
phmormalities ditected in candidates for mircrew duties.

Case 1
A 273 vears old Sub Lt of Exccutive Branch, of the
Indian Mavy reported for medical evaluation for flving

duties, He wag ssymplomutic and peneral physieal
e uminaion did not reves! any abnormaling.

Routine radiograph cxamination of spinal column
revealed the following findings:
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(2} Mild seoliosis of thoracie spinal ¢olumn with

I.IIII\'I."\.IE?' tn dhe T side, Colil's .1||1-_'|r was (17

degrees {aoceptuble tor Hlyving ),
(b Huhagraph Cervieal Spine - NAL

fe) Muhograph Lumbisacral spine, Promincnce of Bi
Trars verse prodess of lembar vertebea (LV 3 ywitha
b el P .ill.1|.'||i||:_-_ (TR THESUS TRl PLIE SRR ol 1LV3
wilh LV2 (kig- 1) OF scan was not ¢amed oul,
Fxamination of other systems revenled nothing
ibnormil. Human cngincering evaluation found
tianally 15t for all
wareraft, e was thereafter prosounmeed i frr all

him anthropometrically and func

anrerew duties

Fig 1
Case 2
Kouting X Ray of Lumbosscral spine of o candidote of
FHONTA a0 TAM mevenled the (olkwing abniemalities

{n}  SpmaBifida SV

(bl Expansion of transverse proceas of lumbar venehm
3 on pight side with bony outl growlh connecting
thie ramsverse proscess of LV A and TV on right
side, (Fig-2m1
A CT sean showed a Hocar bar of bone connceling

thet undersuriaee of the K iransverse process of LY2 o

A Keponed et twar cinves: Wy Oale VAT Veewindiin

Fig 2b

e super o sueface of the Bycasvese poeess ol TV 3
The entire lengith of right transverse of LV3 was thicker
than that on the left side. The bar of bine was mo
encroaching on the spinal canal or exiling nerve modol
{Fip-2bh.

Che candidate was ssympromic. Sysiemic
examination revealed no abnormalitues
Frgrincering evaluation, sponild evaluatim was mogmnl

Anthropometncally he wiss Gt for all arerafl except Lkom

Un Human

ot ol ol siiting height = 90 con aod wofii on Mig
21 Type - 77 with pun sight on account of sining height
>Wem.

Radiologicnl evidence of Spana Bifuda was o
vonsidered 1o be ol any agromedical sagmificance and
herce was i 1'1.‘.1}!.'IE'||1" fow atrorew didices, He wis dec|laed
unli for NDA {AF) on aceouni ol congenital bar o bone
canneeting the B ransverse process of LV2 and LY
assuscinted with other spinul anevmalies {( Spina Bifida und
expanded KE transverse proceas LY 3, His Timal disposal
was [Infin NIWA CAF), Fil NDYA CArmyd ™y ) on aceoom
of Lumbr Har,

Discussion

e miain Bismechamceal Tunction oF spinal column
is 10 transmit the load placed on the body to the
supporiing siructure of the pelvis. The mobilicy berween
odjncent vertebrae provides o ronge of movement nlong
e eyt o thae spimal codumn, Thene ane tweo primary
vurvitures in the thoracic and sacral region, which are
present since birth, and two secondary curvatures in
cervical and lumbar region due o weight bearing. The
[l bearing by the spinal column i not uni form because
of these curvatures along the spinal axis,

The maxvmum load 15 borne by the lower thorcie
and upper lumbar vertebra. The functional spinal unit
(FSLY) defines the funetional characteristic of the spinal

colomn. I is a praditiomal oot of siody in spinal
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kinematics and is constituted by two adjacent veriebrae
and their intervening soft tissue (5).

There are primarily three movements of the lumbar spinal
eolumn:

{a) Flexwon and extension
(b) Lateral bending
(€) Axial rotation

Abrormal kinematics of the spinal column has
generally been discussed in response to excessive
motion. Subsequently, abnormal kinematics has included
restricted motion, abnormal pattern of motion (including
abnormal coupling), abnormal distribution of
Instantaneous Axes of Rotation (IAR) and paradoxical
mistion (5).

Amongst the number of relatively commuon
anatomical deformities of the spinal column, one unusual
and elinically unimportant is the congenital lumbar rib.
This condition occurs more often in females as an
asymmetrical structure, which varies in length from few
mm 1o 5-6 cm. Instances in which these anomalous ribs
are asymmetrical have been described. They usually
present well-formed articulations with iransverse process
of the first lumbar vertebra. The osseous structure of the
rib is normal bone (6).

In the cases described above, there is a similarity
with the above condition except for the fact that it arose
from LV3 vertebra and was attached 1o the transverse
provess of LV2. The presence of this bony structure in
continuity with the transverse process of LV2 and LV3
can lead to significant impairment of mobility in that
segment of the spine as well as load bearing capacity.

The lumbar bar vertebra functionally, makes that
segment of the spine behave like a partial-block verebra,
It can alseo be considered akin to unilateral sacralisation,
acondition disqualifying a candidate for flying (3). The
rationale is that the normal FSU transmits loads
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uniformly through the inter vertebral disc, and it is this
transmission of force that would be altered in these cases,
leading to increased incidence of spinal compression
fracture when exposed to high Gz stress duning ejection,
crash landing and landing on ground after ejection. The
chances of spinal injury. especially lateral compression,
will be correspondingly much higher. Similarly during
high G maneuvers, the differemtial lateral stresses could
lead to an increased incidence of back pain.

Theoretically the partially fused vertebrae could
also lead 1o reduced mobility of the spinal column,
particularly the lateral flexion. But this is of linle
significance and was not detected on clinical examination
of the above two subjects found with this abnormality.

The above response is when the lumbar bar rigidly
fuses the FSU. However, if the two vertebrae are
connected through a pseude-arthrosis. the aviation
related stresses could make the aviator prone to chronic
back pain and abnormal movements across this FSU
would also make this region prone to early spondylotic
changes.

Conclusion

Lumbar Bar alihough not common needs 1o be
considered as a specific entity by itself. There are no
previous studies to indicate the response of this
abnormality to the stresses of aviation nor there are any
guidelines as to their Aeromedical disposal. This entity
is of acromedical significance in that aviation stresses
like vibration would make the spine prone to chronic
back pain as well as early spondylotic changes and the
high Gz forces encountered in aviation could make the
spinal column more prone (o injury.

It is therefore recommended that all cases having
radiological evidence of Lumbar bar should undergo CT
scan to confirm the extent of the fusion. When so
confirmed, such candidates should be considered unfit
for flying duties on all types of aircrafl.
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