
Multiplanar Reconstruction Computed Tomography of
Lumbar Spinal Stenosis in Correlation with Surgical

Findings: Initial Experience

ns !t!il,bl.I0r u$ in elfirnins rh
3rity lod oir.tri0h 6 'qja.enr

Fron Jlty r0 DmcDbcr 2002, MPR.
I{nown'di0logis.ss.trpdiedswcrcappr4itd$€ionymdll:lnn
subsqu.ntu rhc follonDs Yrri'bls

oire|di0n*ilhfindi4sfmnsrglo|dp|dn'jon;

7t.7%,ts% rnd s0t! ftlpr.rilclY
conp€sion. \picd daudi.dion {

Sitthipong Sristjjakul, M.D.r
O.asa Chawalparit, M.D.*

Lumh'.spin,|s&nosbirjldebj|iblj

i1q!mF:trnnrn! ijd.wolnnrinrnuldinM!i!6iv!1lo"rntnnr Mu 1 p ana, reconskrcr on

.omplied iomoqrapby (MpR cr) 'iu.;mn'! lrnsinrnu"x:;!Mlxsdiltndlvds:d!'o1 s!ii!

ilaii0 q!':d!,nio A n!1!r!nn1o! MPR cr llnrliAcdinD:i! (nLxilntild!lll-,r'dL,otl'!

MpR.cr 1!neiirdd,E6!trh!m!d!r'lid'u'dlto-!'€d'u!l]3t!rio!nu'

er6lli d3d-rc1'tn r!.' ortr rmafiqrf r.r'
'rMa.1i#itd1 htuturwhldainifltrdMt rtrt",?,i!!tnn, ^lqrfl!,1!tt

d1i'lr'q,.a6.si atsasa

,T:6rMuiriort dlun$:dr(i1 I umba, sr Mr srflG t LiMn:fitutolllirl!n!

.Dqtun'' aJ Raabbs\ rid.h\ aJ



MPR'cr lli,riioe-trti6!triuo!
iodr i'!ni's:."!,.2

inin;lfi,iNrai o:iinr.nlii

ldrimoinuolLdLdor nrMraa 6"Mrn!,5a5tiflt;b'tumrind!'T:AlM!

ion i . !d ! ,dD: ; r ,0 .  i  r . !  0 r  '  k . l i v " "  l l i  u .Ln i {n1 l  /  r  r r ld } ln t i  n '  t ! r6nJ

rrtdt!mttnMliadl kmFfrative r,*lheno minli!r11:i$611ndllu'li€tiilli cenr@ cnar

admtiilrlddr5!!6i!rlernAtmrcm MPR-cr n:uNiBhdt tuid'nml

ulldnarlillnhosl"ep,"dcrive"aus)ifirolini!t7%75%F3s%tilt!c6nL€rcanalstdnoss
dmoss o.ldrtr iliriltiintu d

icarion 1o% xii{!1uM:riloniiilurA!M!Mni.FIdNj nten

r.w;ir ooni,,-'qn ,.u,i s lu rsl
rlnni#iMruh MPR cr iin':n'!o"1umn axra corcmr M: sasiir, ilrlii'tm:

im.!nnioiolln1'nrnunn:fi !M!mldolh{u'ds:or_!'n1

INTRODUCTION
Lumbri sp,m1 lcnosn is I Prrhologi

condrioi which is definen $ $c redudiotr m dia'
mcbr of $c spind crml includins rhe ccn@r $ni

nciossis t0dnssnorcommonrbrndsvclopmcn
bl icftxk Thc luidinEnbh or fte di*$ we'g

m6r rrcqreddieseoarbcspirc d is bEomrs3
debilirdi'[ illic$ vhich.au$s chloirc pam and
dfti.!lry in imbuldior' lr is crused bv marv hdo*,
some orehich indude di$ bsni..on lismenrum
n uh r,ypenrophy, racd joii'hvpeirePhv,spo0dy'

{enosis fouid iicidcdrllyoi idsgiis ru'irs rnd

However rhc scisnjviry and sp€.iricny otrdio
sruphs ire qunc bw ard funhe sp.cial inasing r
$ill need.d for lhc rollov up ot pdi.ni vnh hmbd

ThercroE ihe iragins modditid itr mutne
use lor cvalmrns lhes condihoi, m conpurcd
ronognphy (cT), .omputed tonosnphic nyelo'

sraphy (cr mycloenphy) ad nlgn.dc rcsoi,i.e
ituaing (MRI) cT and MRI ii pdicular hivc had
dnmaric rahnolosical impovemenb ii lparial ad
.oi6t Esoltrrion. They Mv. fien oq rdwnt€es
md disadylncges alrholgh both nodalni4 can
ldcqudely dircnose lorbar spinll *eiors.
Ir@*i'Ely, ii ncr conditions $e osall lc.uncv
dc or crch nodalhy ha bEci rcpon.d b be imid
and cven compl.ncnbry.'r h moe litsrloe MRI

Ako rhe crhicd nsue rid patienb dshtmkedodor
rvoid 10 bc su.d and do nor *ad ro miss lhe dise.
How.vnMRl n dc.xpensive imrsiu modaliiv itr
Thaihnd espaially ror the 6ov.6m.nfs thidv b€ns

'rhortrbrrc d al rePoned in hi5 nudy or
1uflbar spinal i.nosn diasiosed bY MRI, sr-
nyelogmphy 3nd plail C1] He tound D sbtisticallv
sjgnificrit differcncc ii di8gtrodic rc.urey rmois
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si riFrssr !!tjrr! o'ech{dpanl

ndiariondos dinvdiveno*$ouldbco idFi
ro choo$ rhc inrsing mod.liry. Bcca!6c of $h,
'lain cI is rhe mod co* etfEdiveie$. Sin.s
duhiplansr aconsNdlon (MPR).€r has been
devclop.d hd ir is les expensive ihan MRI and

ot CT or MPR cT should be rcevaluacd,ruriog

The purpose or this prcsent Polk n (o

mllripl,ie rccoistudion compured tonosraphy
(M PR'CT) ii rhe d tusiosis or lumbar spind s@rcsis
lid rh.n ro cotrehre our diagnosn wrh opodtrd

MATERIAI,S AND METHODS

Patied. ei$ .liii.rl diasnosis or lumbar
spinar s@iosis who cme ro the Depdmenr of
Radioldsy, stinj Hospnal ror myerosraphy rtrd o

Cunc ly we hava ro rccepr rhd MRI N
routincly ordered by clinjcirm il luiblr spinll

blmkprcvidesl l. or m ilrbmlrioi or FrholosJ
bdow or above the leycl .t blockage, .id ii rhe
$emrio or urd4nrbh $bduar inFdioi the

hjK'ioo w.€ chsn b ndsp MPR.o.

we idcndn.d r0 parieds virh crinica y
dirgioscd lunbar spinal ienosn who md our
$loctioi .riuj. bdr@i July 2002 and D4ember
2C{2.i rhe Dcpdsenr ofRadioros}, SiriFj Hospr.r.
nr*s patieih iicluden 7 f.mal* and 3 mals, ner
asc 50.6 ycars old and a8e mnsin! ftom 24 69 yers

suh$qucnr MPR.CT of rbolo pdienb wd camed

fiidiiss$d *h!r wa {or[y $ctr trpoi suigical

!prhco4ici$clini€lly fora rindbyevic*jig$c

Rouriic cufinarioi iicrrdcd 5 nm

rhis rew spml cf rechnorosy (rHrLrPs)
provided more npd imasins capabihries of thc
Iumbar spiis. !iiri nay bc hulpi!l ror in,Biog

lioi ihlga (Fisur r) prcvidc cvalmrion or rhc

aid sonwlE prqcnmins (EASYvIsIoN) pndues
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B'D m rhe retondre! coion'i ond $Cnrd vjews

A burd cdiried ddiolosisr rcYic*.d bolh
lunbtr myelognphy snd MPR-CI oboiEd from
th.s l0 patien6. Thc cliiicrl m ifdorions rd
MPR'CT includii* 8rirl, sgitbl and .@i8r v'cw

'It. following vdilbld *cE aidYd:
Gntrl c al $.nosis : $. AP dnn.br

6i,1 with lo$ or rarty lnsue d rny pd sumund's

Fe4 ioin, hyp'roPhy : |l€'jor.
shows onhritic ch,igc, jo'nr 3pm. ndo*ms,l01nr
hy pemphy ard subchordral bone $1.s36.

. Lisdmetrrum nlvum hypenrophy :
lis0metrur fldvm is fibro.lstic $ructlr. rhar
.otrtrEb ldiia md lodt postrid *il of sn,i,
hyp€tuphy whcn buls4 iNtrds noE rhd 2 mm
dpcially ir o(us bihcrcnYs

- Dkc heriiarionrzr! : focal or dirruse
prorusion ol ihc di$ ompdi.nr our oI vcnebnl

dhph@d rion fisn dsusl posnion with no rdrv
ris.u. $@rarinc bdwEtr ths Ded* 8rd suftuidrg
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Mtrrdpr,n,rReroErrudionconlukdTonocruphy
s rhF4sd$nrd .oa rchs ldPu '

dhpl@mcit ot v*bml body rcbtiv. ro vdtbral
body below, lerd! ro ndow.d $nal.

All lcv.ls orrbnomaliria otr MPR cI em
mse$ed and properly .oiielsred wirh snrcicd

RESULTS
In our lO cae!. rhe no* @nnon cli.ical

m iledadon oflumbar rpinalsEnoris w* btrk pain
rollo*ed by moror or rcnsory dofi.ib. conbinen
symptoms. 1cs pain. ard daudicdion rerpedively

The iltec@d level w6 no!.omnoily ii
L4 L5, folloved by L5.Sl, L3.L4, and L2'L3
EsprcriYEl, cpedivcly (Tablc 2).

Complde. ncdly onplclc nyclosnphi.
block and suHudl injation *erc disolend li 4, 3

Hou.Yer th*e ryec difforcilcs io rhe
udiosrryhic findils! bc(w.di nyciography snd
MPR.CT. Lmbr ryeloerrphy dowed coDplet

Oily 7 parienr had surgerv and rhc orhe 3
pdicis @sived medical reahenr. untorumtrry
1 or rh.e 3 pdnnb denied surserr.

Ccit lcdalnenosis latenlcaisl*ciosk
$d fonniial s@iosis *eE sursiQny toutrd ji 7 or
s lcvcls, in 3 of4levels and ir I or 2l.vck eidl
posilive imasitrs diastrosis iespecriv.ly which

75% hd 50'q Fspstively Crabb I aid 4). Tbe
dilg..ri3 of facdjoirr hypetuphy and spoidyiolh-
rh*b hid 100% accuncy ionly 50% acun.y in

improvemenr in 5 or 7 pdionG Tvo plrienh *erc
yd cxpdencins Loig !.idins brck pain which
wmd.sdb.ds. hiled b&k sursery syndrone.L{r5

DISCUSSION
'rne concepr of spinar sbnosis h bas.! on

icc$ry ror rhe tundion ol rhe neunl conr 

 

or
rhc spiial .,nal, ,id rhd !pace. utrdar c*hii
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Mur.iprsnrr Retucdor conpnrd Tom*nphy
srdhodssisljd!,tuactudFir

ftbl. ,L Ih. aere, or sch d.fin

Anumcy or pdddv. FdkdE vrtu. (6)

LicmmMrlavunhypfuphy

our $udy 5ho*d rhat ir ,trecd middL'
ased or .lde / p.@lc,id ws moE sommon in

pPvious sudt of Bo Johnson et d ii

Back pain ws thc mon trcqucnt synpbmi
whms de typi4l chudicatio4 *hich is detiftd 6

sansorimotor de6cn d'd @cDr when the pdie
Mnds or walks aid shi.h Esolvc 'hen rhe pltient
Iies do*tr, w6 lcn itr one parient in our du'ly. Tf ir
pari.d hrd spin,l coal semsn d 6e l.tl dr k'
rJ ad ll s I (Fisurc 3). tucisrtrdi.r h,v.poinEd

our rh8r crrudisdiotr in senotic Friedts n9ui6 al

mm qu@ ot tu scrional area.rr 'ItercroE, itr
ces of chldicdidn rhcrc is noE thd ona lcv.l ol
diFsd spiie imlvld rnd sp€hl ate iotr should

norc rhan Lt-sl, *hich councd tor 42% ot rhe
ca8$. B4ruse L3.L4 ald L4-L5 arc usurlly 6e
segnoik of tanririoi rron (hc n obilc tmb6 spiic

FkaE J. a a7 yrr'old mi dd.lop€d typicd craudicnido. A ad B 3hN .ci
:ndL5-sr (rowt. surg.q confim.d rhe dirsnosis.



MPR-cr lamtlnon'lrEd!trhuiN
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.pidurul tal A$c iucleus pulP6u

wnib $cll sl sesmsit h rclstively plo€cr.ri Lo'n
dl. injury baruc it lGs bdow rhc inrmaor rhe
and b*a$. ol dre relrlvsry rdg. raNv.ffi pr@ss

B{suse mod di{ heniation omu^ d rhe
lo*d IhFe lev?k, *c $eretorc san L2 $mush s I

di*, bod. witrdovs @ slso munnely providcd ro
cv,loaG $enosis, t@t erlrcpdhy aid spoidyro

MPR.CT *hich h.omp6.d orE omdred
di,l, comnal and llgirdl vie*s hd roE dvadass
ovn rhe conve ioMl dial viw. The coiremioml
uial vie* h rcuriiely don. r , 5.r0 nn slice
$kktres ir odi instirurion lhich is not appmpndc
for rh. cvdu,riotr of lumbr spiial scnosis. t.

ovedooked'Furlhmorclh.$anpbnecannole
prcperly adj$td in conEnriod,l cr' {:!

fte pturi,l volume aversirs effer is rs$
in MPR.CT becau$ iml8c tr.otrshcrion orhv
angte can bc doie on thc
lumbfl Aiio Moreover th in sli.. ss rion can be doiD
which is helPtul ii lne eYalurion or imwed spii3l

Althoush l]le lon Gs.evaludiotr capcny is nor
scxellcnr!sd$rorMRl,$kinre o y{aotr$r

bid ro difi@di5t sft hsus.oilsr bsed on r!

Houselield units Cl.u.) such sin disheniarion.
c.ncrally, dtu. ndcn,l shows honogeneity wid ai
drnudron of 30rco fi u., which is grcabr $ai
adFctr( duftl .ac or apidud ret. rhe miurtrs
ribmsus is dishrly rorc d.trs b€caus or h,shci

comprcsion by usiis rhis m4N (Fi8ure 4),Ir 1!

$!idinc ii rerms olprcvidiig nore intomdion 'n
orhcr plnes.'fteediEcoue ord. nnE rcor could
6c *c. in a periculdcoronal yioe or $sirsl oblique
view (Fism s). lr *s sn ro diagnos foraminal
sono.k in rh. $eirhl view (Figun 6): $e views ot

rhc csel' rhe sFldylolisrh.sk would nor b.

by tufomrtred ssirbl vL.*.ri1l
In our nudy, ihc cT could tricdy depicod

joinl hypenrophy md spondylolis'hsis beadk or
dn(r imascs ofspinal.rirl or oseous debir
Howevei rhe posirivc predicrive valucs ot disc

uscd sofr rksuc graded shade cy,ltrdior ro
disr iigu kh bdven lismcnt, n.ne rook, ircc Gr

MRI snd cI of pdiEds wirh disc hemidjoi in
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M'nndaMr R..oBhcdon cmDu..i Tddosnphy

sidiPry silrjjlkul, o'*r tuMpd'

tig@ t A 6n yer.old wodd had l@ hrck pain. A ad ! rhs dic tcnidion bd lnis @debt hrd io ,we
moromprcsioi cj $. srsi@l obliq
ornft sot (qen mow).

compehon aid conehtion wirh surstul tidings.

morc $atr cT wnn dcumcy or c0.3* .nd 77.4*
E.pc'v.ly.Tles$ilivilyddsp€ificnyo'MRI
fte9r.7* 8trd 100% md afcT{n 33.3% and

esrudion wa somewhr' lubjcdive fiicda. we

*peded thd rhe positiv. pr.di4ive v.luc lor
IoBmiml 3@rcsis shourd bc hish bkaD& rhe bony
or os.o$ el.fed *$ heins cvalurt d. Th.

havc sonc nisuk* 6 comp'Gd ro shl caml and
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Fislz 6 Tne clddly matr {irh Inbe spin.l sbnosh A Sasi@l Honstuction lhows lert L4 lomminrl
shdn ('mv) conpded ro lcn I-3 tcre mor (opci dow) which lies n@rv iisid' rhc loraminr
md ir swmd.d by flt sd 4 hypod.Nirv B is th. coron'i Monstuctioi '. rh' sm' level. lelt
L 4 (mw). Ite surgpry ws otrsisb wnh inaging nddinss

Bedu.c we thouchr tha! thc qDalnv ol thD
Monshct d im.gpr *ould not bc bdrcr than rh.
qurlity or initial aii'l cI imlgc dld so ihe spdbr

nerded borh iiu,vdously and iitarh€tlrv baau$
n did ior aff4L rh. imagng imeQrchhon

Aiorhd point b bc st*sd is rlar a $rctc
app.mEc cai be se.i ii tromal 0opula.ionlt
(Figurc 7),T neEfoE *D nus eqluab cr, mvelo'
gmphy aid MRI iD corcktior virh rhe dinical
madsfe$!.ion ro .void overdirsnosis However'
physiciais 6ly heavily oi ndiosraphic resb itr cases
wherc thc.xoct lev.l can nor bc d.cmiftn bv
cli cal nisbry or pnysic'l examituriotr or if rhc
pali.it .ompliins ody ar bek paii. Goodman RE
er,l collded dah tiom 339 pdi.is efdd rbr
cv,luariotr of s$pected lunbs disre 3nd sudied
rthspelivcly ro corcl,t fidings n rhe nunne
clidcal .vrlurtion eith resuls or conpuied
hmognphymdnydognphy'Nfcteeoac
clinicd tuturet rhcy sussesred rhd 0 sood cliikal

iofomarioi trshtsy to profro@ 6m.mcienr aDd
sl.divc u6c orcT $r' rnd nyclogrm mdd EduE
the Nmbq ot myelogm order by morc L\an 50*

Myelogmphy giva s *ellmt Nqview
of rhc cmiE spinrl crnal, cvrluarcs ror mulrilcvd
dns,sc and has i $rois focus otr cental c,id

combiid wift i Ct srn adding the posdbililty or
dcrrilcd amlyris ot iitrening l.vck, Bow.vei
my.losrsphy rcdu.es the potential.oncdiis rhe
larml caml and .auss some p6blcm. like in our
ntrdy, our of 4 p&i.nb rh* shoe.d conprere
ryelognphic blo.k wa round $at ody oie or them
hadiruebl@bs.oiMPRCI(Fig@3) ]ntheorlr4
3 parienb. the intdh4ll coit6t ashr courd p63
beyond rhe lcvel ol blockage, Th. .rplm&tior ror
thn pheiomcnon w* bdi.v.d b nfl ftod rh.
pdicnb pcition. herus dunns doiig nyerogn
phy itr our in*nu.ioi lne pdicd d.lusivaly li.d jn

r prcne p6irioi. It. fluotospic ubl. % adjur.d
b r*drain rhd rhe pdGd Md Ed blockagg ,nd
rhc pnie 

 

iever noved ro rnorhtr posirioi But to
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riqm z a p8rimr mmprained ofoDry
hyptuphy (aror) causins oabiomalitydlnhkvcl.

A s6 year,ord wonan pr.$ .d eirh

relormi(ed axial vicr shows disc
hcniarion 3r r,4-L5. B 3id c, $. vcry
bnghldeNilyofconrNsgcilisiotj..d
ar lJ-La .nd lumbd mydosnphy (tror
showi) hs conl)lcre block .r L3-L4
(mow). rLc aoft rbse dg$irr i. !@i.r
bo$ L3-L,1nd L,!rJ ( opci mw), 6c
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pdfom cT.1hc p eirs *e€ lyi0gdown on 6cn

A0orhq posiblc cpl'idnn {s rlMr the cT sl'owed

nunb*orprLeds ci'olled in rhis sudv v$ smdr

$rcrcal!y cxplored, hctrcertu sc nivirv rrccificirv

3Am$}NA'ftdqqvE6p'ygidsvPobdidfts

trhDits|yPrcsrcavN$rchgiD$sMoel,95:

CONCLUSION
Exlniidion of pdlcib wjdr spinl CT is

onc ofthe mai, lid mo$ avaihblc msN ro diasrosD
dcscierarvc lumb$ spinal $eDosis spinl CT
poiscses hish sped orsclniins. posibihy.o
.rmin. ths sriic ar . .oBidodbl. l.trgth and ro

Elormarjoi Thus i allovs vhualiarion ior onlv
bone lirrtrc bur ilso sofr rissne abnornrLrv
cvedhough n n lss accuulc o,i MRI

MIR-CT is swenor in dcliiearins oseous
drudum rchlively .os efrecuvc s compred !o

by bd$ inrNenos lid intarhecd rotrrcs

kjmkc.hoYMML'|'ip|uUdsPlsy.onNbdd
bodybnogphy4lliddinebmbIsh.spift
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