Radiological Diagnosis of Spinal Injuries
and Deformities
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AI.[. verleheal  fractores can he demonstraned by
adequare examanation and rechmgue. Tnoosost cases
the radiolopical exapmbition cun Be done gt
carlies opportunmty thoogh cautoog s to be exerceeld
it Lhee hadbing of the injurved. Inpury o the imters
vertehival dliscs amd leionents cannot be jeoopnisaed
wilth complete acenracy immcdiniely e absercation
il ey mvelography can

goviele o LA Fa |
I

iznnms

Spiual camal may e allecred By anpunes such as

trammie Lo peesterior Heonents, apophyvscal joints
fracture of the pestevior arch, posterior displacemen:
of o fraciured vertehral body or a0 fvagnoent,  aod
E.lu:-.IJ._'J'jmlv comnpressed nd hermated disc material
Ad u rosull of soeh dnjuries (ie apiaa] canal ay e
narrowed or angulidded and 3y contents compressed

damaged or severed

A transverse oempaession lesion may reguire an
mmnethiate examination with a contrase wediom fo
exac! determmnation of leve]l of Bt T
rally speaking, myelographic cxumination is lo be
avoided in o Dreshly imjured patien?

thie 1y

Fachiolooienl

i SCri-

crntinntion el entails considerable sk
ously injured patients and care is necessary when
the S
table. It is better to utilize stabonary grads in the
iratial withouot

the patient

they are  Loiesferred from siretelier o

SITVEY anl carry el exmnination

trning  or  wndue manipulanon ol
Precise spot hlming mav be defored untl propa
is attained.  Radiological examina-
rinn m emergeneies has o be o limited one, however,
it sl be done at Jeast in two prohles the anrero
posterior and the Tateral

tnolalization

lontine  vaudiodogical  examination ol adrcrew

fullowing ejection trom arernfe o erash Tandings
shionled Be adone for the entive spine. Vven in the

TEaernres
Cttion s

ahacnee ol sviuploms,  Compression o

andl s anch vadiologial

In the presciee ol symproms and signg,

| st ale

e Ces=ary

ublique view rachographs shonld alse be carvied out.

Further special view I'JI:[E[!HLH[.F!'I:} sucl s open ol h

projection for cervical |oand 2 vertehe iy L

veguired an suspected injury o this region, Tomo.
praphy cxamination in the aniera-postevion or Laeeval
il ualsle S in

Al van e

ol the body with displace

prlines I mvelel

emenstezting  Diactures

IHE!

ments e Fracturees al peicles, bandnae, articalar
bargts axl 1-»I:ri[tullw P ARESSES
Radioldgically the Eracturcs

ey e prowped

A Fsllomws

Gy Campressian rctures or - hyperllexion
fraciures.

() Hypérextension Fractures

) Fracture dislocations.

oy Fracture of appendiculae sbraciares incloding
LFnSveTse PUOvesses,
SPENONS. [HOCESSES
neural  arvches.

CoMPRESSION FoacTUREs

These veewr from anv anjury which forees the
hexby info a jack knife o hypellexion positton. Falls
fromy height freguently lead 1o compression feaclnres
shearing lorces

tnvolving one of miore vortebeac,

alfferct the vertelaal bodies at the paint of m nwil

"_E:J:wsihml Speciplia an Tadiolery, Command  Hespial. Ale Foree, Bungulore - SO 40
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Aexiom. Compression of intervertehral dise produces
art addiviomal foroe which acts inan axial direciron
ot the ciod plutes

Conpression  [racumres e charvaeterised e the

ateral l-'“-‘i““i"'” bt

fay Wedping of the allected vertehrae, maximum

anteriorly,

Based indenticion ol the el

by Broad
[alatie ol the anterior and cental portions

'qu] HI M |

ey S Toviation ol 1 anterio comour of the
fractured vertehbree esulting from i distuprion
of eontinmity as o result ol displacement ol

Che areteraonr el

The wedpe formation arsl step formatiesn e
casily yecognised. Phe trae extent of the lagture of
eod plate can T wsually assessedd o the Neruy films
ik T
formuilion occurs at the edge of e hadcture (Fig. 1}

altir months when peactive uew bone

Ti |_u]|1('|1r|:- e st examination shonld elavily
whether or nol the posterion ligaments (including joint
cipsules) ive inta, Tnjury of the lgaments determines
the immedinte wearment us well as the prognosis.
lwen more important than this s a lractove uf the
posterior arch i1 the hmnlwr region whidh worsens
the prognosis.  In the cervical Tegion a fraclure ol
the weeh an the presence of vertebral displacement
may  prevent  spinal cord  compression,

In fresh fraciures condensation of the bedy
structure slightly below  the upper end plare 15 a
convincing finding and s the result of impaction
of Ludy trabeculae. 'This disappears m healthy bones
in aboul % months Step formation anteriorly, also

ilisuppears,

In the Anlero Peostevior Projection characleristic
fnilings ol vertebral fractures are

(ay Redoction in the height of vertchral  hody
{more pronounced unilaterally in the preseme
the nouent of

of  rotational  element  af

accident) .

by Loss of detail and indentation of upper end
plate,

JENE 1438

Fig. |

Recent compression fraooee of Lumbar | vertehea wedgiug,

anterior  siep frrmation  amd  leoad Tased jrdlen ity ol
supeiior et plae.
() Step formution or angulation of the lateral

aspect of the vertehral body due to Lhe [requent
caudal displacement of the [actured segment.

Hypt - FRTFNs108 FRACTURES

Hyperexiension  [vactures arc rare arel
accur with a posterior fall, landing on the buttocks,
The posteriar sCmmcnty ot the wertcbhral lbewlies as
the discs are  subjected o corvsiderible
pressure, In the majority of this leads Lo
rupture of the disc with the well recopnised dorsal
diloration as well as posteriov herniwtion of this

dise. Fractures of posterior imlerior pole of  the

IFERY

well as
ARl

vertebral haody may ocoar,
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Inumies aF Crrvican SPINE
A typical cervieal vertehi consials of :

belind, 71 he

the

arch
bhack ol

(A body in fromt and oan
pedicles avise lrom  the Trody,
supporting the laminae which complete  the
atch and lorm the spinal conal,

(A The arch gives mise o several processes:

() The spinos process,

(1 Thi: trinsverse pocess on each siclhe

(iiy The articular processes, one above il
ot o,
ey A costal element
(¢ I e thind o sixsth cervical vertebrae  ave

l':.'pj:..]_ The hrst twod verrebrae are especedly

aclaperedd,

(ffy  The wtlas or the Ist gervical has no body

istene] there oo shor antervier avch amd o Joage

|:nkl1'1i:1| arcl which connect  two lareral

masses: The imner surface of the anterior ach

artiendates with the odomoid  process of  the
wils or the Yl cervieal vertehrn.
fey 0 The axis possesses o conical  process,  the

wloitond [arocess which arises from the hody,
e The

SPEMULS PHGcess s s1rong andd lahd.

Lransvierse KLU are small

i The head and the atlas rotale together on the
anisy the: edontosid  process acting as @ prvot

Axosarons DEVELOPMENT
develupmental  anomalies  of

vartants which may cause diagnostie prablems while

SOME GO0

examinmg neck injury cases e
{g) Spina bilda aftecting lower cervieal spine,

(4) Fusion at one or more hodics with fornation
of a block vertelwa

(b An

SEPILTHTL‘

independent  (ransverse atlanial  process

from lateral masses of the atlas,

(¢ Small round osseous nuclei prejecting several
i anterior oo the anterior taberole of CH
ntdy b anistaken for ¢hip Iractures

e} A the

process amd the body of axis sertelia,

notch dirg af Tusion of odontowl

ifi Iissures at the anfevior and posterior arches of

atlas.
(g} Incomplete closuve ot the posterior avch of il
thy  Clelts in the ‘-pitll‘.ll.l:. processes.

(f The ondontaicd may b delormed,

]”'.“.'l:"i.‘i
netched o absent,

(Y Neone-fuston of odonrogd [IEO sy with il flﬂfl‘lr'
of axts.

(i Sasili tvagintion leading 1o {.f.’ﬂ!i]'lTl“ﬂ'uiHil ol

medulla and pons Atlanto-nccipital Tusion may

he prosunt,

Uiy lomg Lenisserse JH L ul L,

(n)  Long tansverse processes ot GOF with oo with

ot eervieal ribis

{0y Heouverrelrae

Winrrasy INjueies oF THE MNEGK

Whiplash injuries ab the neek may o with
suelelen aecelesation or deceleration when the patienl’s
head s faveibily aml then

jerked forwarsl with equal violence, There s aente

strppecd Bickwiard
fiesion aml hyperexrension of the eervical spine Pl
prime oy 3 muscle wud ligaoent seeefehimg
Altered vertebral alignment amd Hmicidon of ability
te esx, exteril aml rotate e neck are che wsuopl
fincdings. I assessment of  whiplish injurics the
paciological examimation should include

(@) A supine AP view ab rhe rervieal sping.

ity An motsth view  of  the odoniaid

(R b I'-"}LllJ'i[ICtI .

apen

ey Following scandard K-:'ﬂ}'s
iy Lateral wview with chin relixed
(it Lateral view in mwaximim fexion,
{riry  Lateral view in PRARI T E% NS0T,
45 degrees right and lelt posterior
pbligue view to shaww interveriebiral
taramina.

{rir)

Radinlaoical amd clinical signs of signihcmer are
() Complete abliteration of normal lordosis
andl veversul ob curyarore
(b Marked Timurarion in the ability o lex
rhe cervical spine,
(e Limitation ol beth Hexten and cxlension,
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() Wedging and narrowing of intervertebral
dises  excliusivie of  degencrative  arthritic
ehanges,

{3 Fnergaelonent on intervertebral

(i) Seolinsis as deterined Irom the AT pro-
jea tiors,
.I‘_-'-I.K'i.1ri.||'|1

(o) Segmenmal  sivmghtenimg

with Timdtation ol lexion

iy Arncular Prawsses oy extend somewnl
heyomd thein normal range of motion be
coose ol mascle spasi,
siintain thein parallelsn,

DSLOCATIONS AN S0 L SA TN

Articulin processes may ship forward o Itk

warily dependimg whether  the  patient  has

stseamned o Heston o extension type of gy, lu

1paat

lexion injury croshang feaeture ol o vertebral body
helow L
though asalits] dislacations m also take plae In

dislocpted  dpper sepmenl ey o,

exdension  njueies the postevior weh may be

eactired
Wadiological esamination e neatral  lateral

[riLien lay ol demicnsyare o dishoration  where

oLeurred  bollowne

PO e peeduciion o

e ey islocation [lenwever, o lateral radios
graph in fesion sy demonstrate o didocaton, 1
dilovation s identilied, no artempr ot metion ol the

neck should e made:

Sublusutions of the cervical spine ooour with
more severy injuries, with acule trawma divecred 1o
leading  to o malalipnment  of
sepinents just short of aclwal dislocation.  In the
lateval projection alteration in the comlonr (ous
at the affected lewel.
comtinens ling connecting the anterior or posterior
aspects. The articular processes de not show over
riding: or locking,

A apecife level

There is a sharp bend inoa

I.‘l.-‘[I‘QI{T-ANT RADIOLOGICAT. SI0NG 1N DIERA0A 1100
AUBRLILINATIOIN

) Sharp level ol discontimuiiy in the -
mal contour in Lderal projection (Mg 2)

(by  lLocking af the inderior srticala process
over  the  superior provess  of
vertelrs Below,

articular

FLN T908

foramim.

Jomms=, however,

Fig, 2
Thee B oan abrope chunge o the oeemal curvieove ol e
vesval spine ot the level of €5 and 60— ‘theve Ja0 slight
LTI AR ul ¢ b sabbuxation sopresent — (CSoover G

ey The posterior segments aof the displaced

vertehon are tipped anteriorly and erani-

ally Becaose of the altered inclinaiion ol
Dislocation is complere
when the infevior seticniar procoss of the
displiuced vertelna becomes anterior 1o rhe
superior articular process of the subjacont

articular Facets,

virtehr:

tedy  When  the  inferior orticular process
TENRLNS  Posterior but 15 dhisplaced 'pnrl.]}-'
anteriarly amd upwirds partial clislocation

i p:ﬂ‘sﬁtlt_

FracTiars oF CERVICAT. HFINEK
Fractures of the cervical vertelial boaly are less
Iracture  dislacarions  or

comnmomn  than ]lT'iITmr".-'

1



vorlebnal  dislocations Fractmes of  the Limina

pedicted articulin Teets, dnd irapsvetse pocess oo

withy reasennhle lreaueney. Tamdaee Dl teres invals
inge anterverlehmd  fovamne gy lead to meve ol
f'ﬂllli}u'v-'lm: and skt G II||~.'1'|H11.E vErvical i
Uhe commenes) cause ol fracture ot the dthis ol

wieks verrelrne s Dlew oome e hed e s lall oo o

Fedht sierking: Twsiel Tst. Fragture of the hody may

virush lorteemtnd Trae oy

i T BT T MUY 01 s 0

lielow  the odlogarand

s may ke frroiss,
Fig, % slws o feagrive of  de piluniloid  process
ol the axes svertehen aloeigw il an anterior disloce

Cecarr ol arthion vertela

g

Fig. &

Theve iv o fractuse ol e wdonieid  proces: of the s

verbehra  alongwith ane anterien (Hsleration of adas vere
The posterior arch  shonld  reccive  special
attention Tor detection ol a lracture. 1T he hase ol

the odonteid is carefully examined in oopen mouth
AP projection and Lateral projection

To demanstrate fractures of the atlas o basal
view of the skull o tomography may bhe nootssary.
Hyperllexion inury ol the spine may also cause
herniation  of  intervertebral the  Tower

cervicul

discs  In

region  with  compression o damages 0

5l

-\.?Ilt'.|: |'I'-]'\.| !“!Iﬂ';l.‘i".'l! l;,ll'"i'li AR S I ] R |.'rtjlll.: Loy .‘1|.|.1|[
isplicentenr Mulniple  dises may be alisplioed
ad plain Alms will  show redoction o the
copnesponiding  disc spaces Mwclopraphy gy b

mecessary  For  clemionsteation ol e Enu].||m:t| ilise,

i acTs SPiNT

Pructyres ol thw thewa verlelhiae  conmmonly

foallome Trepaeies s senclelen,  severe |I'g."|h"l'||l"-'iﬂ1l-
thie comiparissim witlh

tesinil iy ool |‘:'I}l.'

invislvenl

I ;:I. Ll S

parcowine of e anterio At ol

bowlics,  Tle posteviar aapect Gends b retidn s

nornrd height e gsests axl il I.I.IIII|J|I.";‘\i|F||
g in

'l et

.}J:'m, Teactures ol the peural avches aned al oes

et frodpoent osite s Lhe

vepwe aned spinons processes e indveguent,

Useeally thee auperion flee serrehipigg

Moultipl
Compaction ol concellons  lone  resolis

|t Iw il

we  altected Fraelnres L |:l"i'r_l,h.

| el O

Ty

i ngreased density ol ol mpoved verielae. W lien

the o ingdodes a0 Lateeal and retatory lorce 08
wel Las hvperfiesion the resulianl fracture prescilbs,
Fareral wedging weether with inpury to the pedicles,

e and acljacent il heails

Solt  tissues e allecred  with para-eeritbeal
laemorthage andd laceration of the ligaments, "Lhe

intervertehral dise may  be torn, soothae o laleral

and anterior shite ob the upper vertehei is produced

Pegether  with  this  there may  he  intrasping
lmemon hage,  displacement of  bony  angd  dise
bragments inte e spinal canal apdl  oedema, ol

contributing to spinal cond LTI eSS L,

Simple minar fraclures of 2 vertebral Body wsually
are of little When  comminulbion ol
[ractured  fragments acours, particularly with mjury
of the neural arches and pedicles. or when disloo-
lions are superimposed, serious symploms moy I
produced.  Dislocations ol rhoracic verlehrae are
rare and are usually seen wilh fractives.

COnCeri.

Siemtrreayt HADIOLOGICAL SICNS

(i1 In lareval projection, the vertical heighi
of the mvolved  seoment as compared  witl  the
adjacent vertebriae 13 important oand siges ol come

pression of superior suilace are [rwcakezed  Fosr,

LTEFA TGN MELNCGING




Fig, 1

Phere e multiple compreson Tactnres

(i) Some IV ospace and
inerease in width ol the attected body may he seen
in AP projecrions.  Alteration in height g Le

detected if the compression s greal

(iff) A paravertebral  huematoma displacing
maodinstinal pleura may b noted (AP view) .

{12

{1 Posterior  displacement of the posterior
portion of the invelved wertebra should be noted
since cord diomage may be present.

iy Scoliosis and Talcral displacement miay e
seen (AP view).

(eiy  With a comminuted fracture, alignment
of the posterior aspect of the involved hedy tequires
to be checked lo detect posterior displacement

nErowi g ol an

Kyphosis may occur al the level of injury.

{(witfy  Evidence of [racture of the weural arch

is soughr in latcral projection.

JIINE 78

Fig. »

imvolving the lowee thuracic spine (D7),

(ix)  Maost dislocalions are anterior, so that i
is the lower segment which protrudes inte the

nenral canal.

Ixjumins 70 Lustkag SPINE

Injuties 1o the lubar spme are similar o the
thoraeic amd  result similar mechanisms.
Practures ol the upper lumbar spine are trequently
associated with fractures of 11th and 12Lh thoracic
vertebrac. Theough single vertebra may Le irvvilvid,

frosm

il is mmore common to ohserve compressions of two
or three segments. Councomifrant injurigs te the
Hguents,  capsular  structores, solt  fssues  and

sterverichral  discs are  [requent (Fig. 6). Symp-
toms depend on  effects of logal  haemorehage,
Lacerations, muda cguina and nerve rool distortions,
‘There is higher incidence of paruplegia associaled
with injuries to the thoracolumbay region  than in
the lower lumbar regions.

33



Neural arches are involved with pmnm||1re~r1
rotational injurics, Frachures of tmnsverse processes
ate commoner and oceasionally Iractures of spinous
[rECEssCE may ocen .

Suldusation of the apoplivseal joints may also
aecil ainl are aochuse ol persstent pain irom tension
on lipamtents, encroachment  on inlervericlal
larmming and erosion ol opposing  joint surfaces
Oldiggue view radiographs or lamogiaphy is cscential
lor demonstration ol such anjories

INTrRVERTEme AL Thise Ta puey

Rpesbed ravma o o single vigorous traamatic
merdent may lead to herpiition ol the interverteheal
dise: fiam dmape o the annlios hbrosus, Sudden
‘-E'Iill-'l| cord or oo tulltp:rniurn ey oeur 3k o
Featl b ol the Bermiation ol parvt of mtervertebral dise
In the cervicnl region it s ofwen from sever
llexion fnjury. In the dovsal region the condition is
e In the Tumba segion dise  proteuasion s
comuion gl Fir more flu-::lm-m i the last three
spaces than elewhere (Fig, G},

Cuervical dise protrnsion moy lead 1o severe cond
mjury and o single parrow dise space may  be
suflicient evithenes 1o eomnfirm the diagnosis. However
the alsence ol mtrowing of dise space docs nol
exddude dise herniation in the Jumbar spine  nor
mresence of narrowing itsell a@oconcusive proof of
the smne. With elevacteriste chmical and neuralo
pical picture, the disgnosis can be olfcrcd  with
veasonalde ceriinty and conbyrmed by nivelographic
exininanon which will demonstirate 10s exact estont
and nmalure. Degenerate] dises are more prone to
herniation,

When 4 dise 5 wuly herniated there may be o
Iateral defert 0 the enlumn of contrast medium, .
complete block o even u root defect,

Fifr. &
Myvelogram showing intervertebeal dise prowdion o e lovel

uf lumbar 4 aml 5 overtelvae,

Coxcrusion

Radiological  techmigques  of  diagnosing  aned
ARSI apind iT1j|Jr|'t:~; have heen discussetd. X-r:]}fs
of rthe spine at the time ol entry inte IAF are
considered essential o eliminate persons with spinal
abmormalities  who are  more  prone W injurics
during hizh G conditions associated with ejoetion
et
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