Case report

Dating of spinal fractures by bone scan:
A case report
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During the failure of the aircraflt main gear box, it became necessary to foree lamd u helicopter, The
impact forces were very heavy, causing extensive damage to the helicopter. Spinal X ray of one of the
pilots revenled compression fractures of D, and D C'1' scan confirmed u wedge compression, bul the
pilot by then was totally asymptomatic, A bone scan was done which established that they were old
fractures probably during an earlier ejection. The bune scan thus helped to reflight an abrerew whe
would vtherwise have been put *‘down' for 4 eonsiderable time. The advantages of a bone scan and

speeific indications are discussed.
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Chetak helicopeer ook off on 24 Oct 97
at 1525 h from one of the Flying Training

Esiablishments for an  instructional
Triangular Pilot Navigation Dual sorie. The
capitan was Flt Cdr himsell, a 36 vear old A2
Master Green QFI and the pupil, a semester 11
rrainee officer. The Night was uneventful for the
fiest 40 minutes. Short of the second point. the
crew feard # hang from behind and above the
cockpil. This was followed by a grinding noise
and the helicopier started W vibraic. Correctly
diagnosing the emergency a1 Main Cear Box
failure, the capitan  lowered the
immediately for a descent and gave 2 May Ty
call. The helicopter crash landed in 3 reeld 51
km North of hase and toppled to its left. Both
the pilots crawled out of the helicopter safely and
were air evacuated to the basc

collechive

The pupil officer was absolutely asympto-

I8

mauc and normal on cxamination. The capilan,
wha is the subject of our interest mentioned pain
at the base of the spine on sitting in a chair
However, he had no other complaints, On
sxamination of his back, there was no swelling
ur deformity and no bony lenderness, Movements
were full and painless. There was oo muscular
spasm and noomal  posture and  gait wem
maintained. As per standard policy on the subjest,
bath the pilots were subjected o Xeray exami-
nztion of the whole spine and were also seen by
the Orthopaedic Surgeon. X-rays of the pupil
officer were normal and he was declared 6l for
Mving after a week's chservation.
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K-tays of the QFl however, ghivwed
compression {racture of e and 7 vencbrae,
There was no puraspinal mass or any reducuon
o joint  space. Onherwise. he had  begome
abwolutely  asymplomntic anid the pun in s
poceygcal region had disappearcd  within two
days. He was advised 10 aviid undue exertion znd
frward bending, while a CT scan of the sping
wie ordered, The C was carriced out in o civil
contre on 04 Nov 97 and conlirmed o wedge
compression ol D6 aned 7. There were no other
mssocinled injurics.

In view of the asymplomalic st and
clinically normal stalus, the case was teviewed
joimly by the Semor Advisor in Radiology and
e Orithopaedic SUrgeon and it wiy decided 1o
garey oul a Bone Scan 1o see i the wedge
compicssion  [rnctures Wwere al recent wasel 00
stherwise, An MDP Skeletal Scintigraphy was
carrietd ouk in @ civil centre on 7 Moy 47, which
nled cut amy fresh bony toury of the spine. A
perusal of previous micdical recards revealed that
fhe pilot had ciected from a MiG-21 airerafl in
May B4, but the X-rays of skull, spine and ull
he Tmbs showed no fracture. An altempr WS
wade o obtain x-ray films of tha pericrd, bt
these could not be raced, Tt was however recorded
i the case sheet, that officer did have some
tenderness in the 03 area of the spine. There wis
o reeord of ropeating an X-Tay cxamimAtion ot
the sping, any Hme subsequently and Ihe officer
pal remdined asympiomnatic.

Ti was thercfore deduced that the COMpros-
g fractures of D6 and 7 were old injurics which
had been missed and had healed (13 The QFL
wis cloured for (ying duties and kept under
wiekly check. Xorays of the spine Were repeaied
sficr four weeks of the accident, on 27 Muv 97
sid did mot show any new findings. The pitot
wie taken off migdical surveillance aller 1his
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Discussion

Compression  fractures of the spinc are
cominonly encountered in pilots after an gjection
ar crish landing. Some of these {ractures,
however, may not be visible in the x-rays taken
oo after the accident, Thercfore, X-ray exami-
nation is repeated after tous weeks. Coses detected
fo have o fracture, are hospitalised and later
placed i low medical category and  declared
remporarily unfit for flying fur a pertod of abuut
three months: All such cases are 1e gvatunted al
tie Lept of humad engimeeting al the Institute
of Acrospace Medicine and are g auually returned

1o Nying dulies,

It s chlficult ard somelims ymipuassible, 16
ditterentiate between an uld compression fraciure
of the spine and u recent ouc, by conventionl
radiography. This may gausc 2 dilemma 0
deewding the dispossl of some ol these vases. A
cituation o this nature was encountered in Lhe
present case. However, ab wis possible with the
help of a Bone 5¢an lo rule out fresh bony injury
and 1o aseribe the fracidres 1o an ejection
cuetained 13 vears earher. These appeared Lo huve

.oy missed in the x-rays laken &l that time.

Conventional radiography and CT remain
the primary HRaging msdalities for frectures.
However, the bone confent musl change by
mimimarm 30 to 50 percent for 2 changs 1o b
peregived In the x-rays. Bone 15 a highly vascular
and complex organ. [t has inorganic mineral
matrix housing Osteoblasis which produce new
cells and Osteoclasts which reshape the. biong.

The strength of radionucleide bong scan
lies in its ability 0 demonstrale physivlogical
changes early. It has the ability to pickup
metabolic alterations, as low as hve o len prreent
(27, The iracer is camed by the patient's artertal
supply 10 the capillanes. where il exits from the
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vascular  compartment  through  the  interstitial
space and interacts with one of the constriuents
of the bone. The following compounds have been

usel -

a) Strontiven BS - has high radiation dose and
M imaging characteristics,

bl Fluorine 18 - las shon hall Life

¢) Technetium 99 - emits good qualily rays, has
hall fife of six hours, Radintion dose {max)
in 900 m rads equivalent o an exposure for
one X-ray of the spinc.

Protocol

Methyl-di-phosphonaie (MDP)  Techne-
tHum 99 (Te 999 is injected 1YV a1 the elbow, after
the paticnt has been positioned below the gamma
camerd, The dose is 15-20 m Curie; as per bady
weight. Three phase imaging (3) is carmied ol
I ger signmificant infenmation, as given below -

a) Flow Phase: Within three 1o five seconds of
injeclion of the bolus, pathways are seen on
the compuierised TV svreen. demonsirating
areas of increased or decreased blood flow,

bl Blood Pool Phase: 11 is seen betwetn [ive io
ten minutes after injection and shows the
extent of sofl Liskue and bone hyperaemia.

¢} Delaved Scun: s camied out after two hoars
and pives impontant information. Muost of the
Te is cleared oul in the urinary ract by this
time and only the lesions are visualised
Anterior and posterior scans are taken 1o see
the muliplicity of the lesions,

it}

SPECT

Gamma camera rotates 360 degrees in
which 128 images are tuken, just ax in O o
MR imaging,

Bone Scan in Trauma Coses

Hone scan does nol  pive the bes
anatomical piotures, us compared (0 an x-ay o
O Hypergenun scty in within a tew hours acoungd
the site of trauma and osteoblostic selivity stars
within. 24 hours. Radionucleide Bone  Scan
becames positive in the delayed scan phose afler
2445 hours. All the three phases vemain hot
(pusitive) lor the next several wecks and remaln
50, a5 long as callus s being formed and there
15 mereased hlood flow. From secomd month
onwards, only the delayed scan phases are
positive, Therefore, Radionucleide Bone Scan is
pot recommendad  as A primary  investgation,
rowever il is very useful when the patient i
symplumatic, but the x-rays are negative, for an
2arly diagnosis and restment of fractures, It s
also of special use, as in our case, L rule out
bomy injury for the purpose of reflighting a pilot
2l the earliest, after an cjection or a crash landing.

In case of polytrauma, 4 bone scan may
be carried out o exclude multiplicity, Tnstead of
carrying out x-rays of the whole body, x-rays of
only the hol arcas xecn on Bone Scan, need be
tuken, Fraciures of sites which are nol seen well
bn %-ravs such as ala of sacrum, anterior ends
of tibs, sternum and base of skull can be detected
easily by a hone scan,

Recommendations

It is recommended that the present policy
vt desposal of cases alter ejection or crush hmd'rng

fred f Aeraspace Med 4312}, 100

frred 7 Ag,

» -



deprees in

i ©T o

. the  Daest
an K=TAY 4
yours around
clivity slurs
Bone  Scan
i phase altcr
remain hol
g and remain
ed and there
ceond  month
 phases  Are
Bone Scan is
investigation,
{he palient 18
ralives (or an
fractures. It is
¢, 1o rule oul
lighting a pilot
 crash landing.

e scan may
city. Instead of
body, x-rays of
, §can, need be
e muot seen well
q, anterior ends
| can be detecied

he present policy
n or crash landing

v Med 43(2), 1999

may be modified smtably o include o radionucleide
hlmu scan after 24 hours of the accident. This
will obviate the requirement of repeating x-ray
cxamination  of the  spine  after  foar weeks,
presently in vopue. AL present o bone scan costs
Rs. LAOWY, but may turm out be ceommmical in
e long run, T would help in o institution of
defimilive treatmenl o reflighting of the aircrew,
at the earliest atter an ejection or crash lunding.
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