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Helical CT for Lumbosacral Spinal

Satoshi Tatsuno and Kunihiko Fukuda

Purpose: The aim of this study was to investigate the ef-
ficacy of helical CT for lumbosacral pathology.

Materials and Methods: We performed helical CT with
multiplanar reconstruction, including the formation of ob-
lique transaxial and coronal images, in 62 patients with various
lumboscral disorders, including 32 non-enhanced CT and 36
CT after myelography. We correlated the appearance of the
stenotic spinal canal and neoplastic disease with the find-
ings on MRI obtained at nealy the same time.

Results: We obtained helical CT images in all cases in about
30 seconds. The diagnostic ability of helical CT was roughly
equal to that of MRI in patients with spondylosis deformans,
spondylolisthesis and herniated nucleus pulposus. There was
no significant difference in diagnostic value for degenera-
tive lumbosacral disease with canal and foramnial stenosis
between non-enhanced and post-myelography helical CT.
However, non-enhanced helical CT could not clearly dem-
onstrate neoplsatic disease because of the poor contrast reso-
lution.

Conclusion: Helical CT was useful in evaluating degen-
erative disorder and its diagnostic value was nearly equal
to that of MRI. We considered that helical CT may be suit-
able for the assessment of patients with severe lumbago owing
to the markedly shortened examination time. However, if he-
lical CT is used as a screening method for lumbosacral dis-

ease, one must be careful of its limitations, for example, poor

detectability of neoplastic disease, vascular anomalies and
o on.
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MREER IR BT B A HVCTOFFMIE T TICHIZ S h
TWARYD L, BHEREIHT 5 A IVCTDIRHIZ
DWTOFREFIIL IO, S0, F & L CEMOLMEMEE
BIIANYANCTEIETL, FOFERAM%EHE L0 THE
T 5.

HRBLVOFHE

FERTATARIZ, 19944E 1 B2 5100 £ Co104 AR IcHE 4
DREHER 8 % B IR B AR A RBE BUTHREL T~ 1) ZLCT
EHAT SNTTGIEBIS2RED 5 5, 1ZIZFEFICMRI% i
1T L7=624EB1 (53144361, ZctE1960, 19~895%, FI4EHS3
#%), 68EIDANY AIIVCTTH A (Table 1). Flidih Ehis
FEGNIREHEA N =7 9 B, EIAEEHEE 3 6, MEHEST DY
fiE 16U, FEREAAEEREAE 2 B, BAP_EKIE 1 BloEtiefT
HY, BHe~V=T D 1 HITIEIEL HHEE L~V T 2 [OF
WrAHETT S LB DSRERL S L7z, D 46fER IS E{EEEHT &
B OBE SN, 4 ERICIZEHEAIL =7 OFHEH
&HoBMRIEBREANV=T 2380 % dh o770, Thb
HETEMERHERE |2 & 72, 33ROBRAE TCTORRNHE
M TONTEY (LT, 3TocCT), 35O~ HILCTid
TERAI R Led o 72 (LT, BMCT). FHMERLTS
PEPITEREOHMNIC X o 72, HHEEHE 1 5, BT

Table 1 Diagnosis of Patients investigated with spiral CT with
multiplanar reconstructon
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Spondylosis deformans 34
Lumbar disc herniation 14
Spondylolisthesis 7
Metastatic vertebral tumor 1
Compression fracture 1
Intradural schwannoma 2
Intramedullary ependymoma 1
Narmal 2

Total 62
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Heg#ERIITER H#16ecmTH ), KERG DIEH
TL2/L3MERI L~V 5 HLS/SHERMR L <)V £ TO R
) 2 — AT &85, MBERESECLTE
HEE L, WEHEMEHRPTHY, EZOH
BOWMGE EOMRAIIN 3 5 TRT L7z, MPRE
LB LR — P OERICEI0~15 B L/, fEH
L 7oMRIZEE 13 B BIMRT- 100X (BHEHHEL.0T)
T, AT A AR SmmTT258FH&KENE & T AT
BAEE LAY HILCTEE BLT.

Fig. 1SR T & CHEBRONMEHABER L L THF
F % rp 0 8 (canalicular center area) & AHME 58 15
(foraminal +extraforaminal area) # EFe L, MPR{&&
MRIUZ BT B EHER L~V IZ BT 5 FhEFho ks

Fig.1 Schema shows central (C)and lateral (L)zones of spinal canal and

stenotic score in each zones.

DHE 16, ZRERHEE 2 61, BEHE~V=T 165t 6 fIT
(ZHHICT L I TOCTOME DT SNz, EIEHHESE 2
BITIZAT A A 5Smm, AFAAF+ v 7 3mmDBEHD
CTHMATL, Hpi~Y BACTEREL .

BEOBE L U THREIAEEL 2GR ERL
fit 2 B OEHENY) ANCTAHEETH Y, HOFEROMELIC
Lo TH &RV TIT DN A MOREITEEHI I 2 VR %
ZR LT, ~N)HIVCTOWRSESEMFIX120kV, 250mAsE L
7o, B L2 EHEDHE 1M T TEIREFEIRE T
L7212, BEHEEY Smm/sec, XY —AME% Smmlli%
L7, FHEEIIRZHRXHCT, VigorThb, AT A
B imm g% /Ny 2 757 » FTHEERL, Bohi/:
EgED»SHBOa Y v — IV TERHE, &REEE X U8
WiE 2 % & MPR (Multiplanar Reconstructon) {% % {25742
L7z, BEEAZIZAE O %2 WEF TIERIRIES» &, fEO
SRVER TSI &2 SR L, £ Wi T 1Ak AR 12

ERE 8 1025 H

DREEZ0~3H (EF~®ER%E) L a7 L 7.

A 2 TALIZHEHEBHE 1 B2 X > TiTbhichs, 1]

BEZBR Y FHIZHER T 2728, A3 7IEMPREE

MRIDO/N— F a2 ¥ —%FHE I BRIRIEHRE ML Z L2
CBELRG SNz, SMUSEROIRZE ORI TlE, MRIT
FARW{%, MPRETIIRIRWTZ, SRRETE, RHEIREE
LHWEBAEMIZAaTIE L. BN MRID S DS
MPRIED S A RET A2 L THELEIL-. $7-, B
MCTOA Y ) —= v 7L LTORRLZEET 2 B
T, MRI& DHEIZBWTHEMCT L I TOCTOMIZIRED
FHIICERITEET 2 hE0 A L. HEr¥EnFEL
L TiiMann-Whitney DUIRSE & Fv>72.

w R

WREBMAE DD TE VD, BEREFEELENTLE
SIRENET L, RBNCXAT—F 777 MIEERL 2
oz, WEOCT & B 7 VCT O E % 57BN
HERED 2 Bl % B L 7=2%, BAERICANY A IVCTIZFEGER
Wz A0 o &EZ B (Fig.2).

(A) (B)

Fig.2 Correlation be-
1 tween conventional (A)
« "™ (5mm colimation)and
=4 spiral reformatted
" transaxial CT(B) (1mm
"M colimation)through L4-
L2 5 intervertebral disk.

17



824 ) A NCT OREHEB B~ DIEH]

Table 2 Correlation between spiral CT and MRI in score of cetral

stenosis. We subtracted stenosis score of MRI from Table 3 Correlation between spiral CT and MR in score of lateral
one of spiral CT on each intervertebral level. stenosis (foraminal and extraforaminal stenosis)
>+2 1+ = -1 -2> Total >42 1+ = -1 -2 Total
L2-3 1 0 16 2 0 19 L2-3 0 12 20 6 0 38
L3-4 4 11 30 6 0 51 L3-4 0 8 72 17 5 102
L4-5 3 12 40 12 0 67 L4-5 2 19 68 38 7 134
L5-S1 1 8 37 10 0 56 L5-S1 2 7 57 34 12 112
Total 9 3 123 30 0 193 Total 4 46 217 95 24 386
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Fig.3 Images obtained in a 24-year-old male with back pain and right scitatia.Sagittal

‘ha k LL____..._"_
reformatted plain CT(A),sagittal reformatted CT-myelography (B)and transaxial refor-

matted plain CT (C)images demonsrate disk herniation with extruded fragment(arrows)
through L4-5 invertebral disk ,dislocating dural sac(C: arrowhead)as on T2-weighted
sagittal image (D).We could well see relationship between dislocated nerve root (arrow
heads)and extruded disk fragment (arrow)on oblique sagittal image (E).
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(B) ‘ (c)
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Fig.4 Images obrained in a 56-year-old female with back pain and pseudoclaudication,
associated with lumbosacral scoliosis. Through coronal reformatted image (A),we could
obtain an optimal transaxial section (B)for diagnosis of stenosis of neural foramina
at the level of L4-5, as on transaxial T1-weighted image (C).

L2/3~L5/S &HEM L~V 12 BT 2 A ORI & A IR AV =T, BEHET R fE % & OBITHEHER B O Bk
SEIRIZ BT AMRIE A HIVCTH S B 2 W 7-MPR{&D IZBWTAY A VCTIZIZIIMRI & RS OBMREER A L TW»
Pz OIEFED A 27 D7 % Table 2 £ Table 312783, Wil 72(Fig.3, 4). 612, 14EFN6ENM OHERAIL 2T 1250
FNEN64%(123/193), 56%(217/386) 12 B\WVT—3 L7 L 3 [OHEMCT £ 140 I =TCT, DX17[0DAT) )b
F7:, FNEN95%(184/194), 92% (358/386) TAIT D CTRAT27:%%, MPREEIZ & % R oIRE & & R R4 L,
2D 1PN TH -7z, FHEPOHIETIEIMRIAMPRE X JE58 S L7 AEAR AT Ml i S O 2 b B 3 Al
0, AMIGEIE T8 ICMPRIGAMRI & ) $zg DR EE & B EE ¢ &7 (Fig.3(E)). perineural cyst 2 {#] & synovial cyst 1
\ZEFAS A BRI & 5 72 (Table 2, 3)7F, ZEWAMEHHERE, BIHETAEFHEAE (AP L T7eds, TORKIEES TH

(A) (B)

Fig.5 Images obtained in a 28-year-old fernale with weakness of bilateral lower extremities. Enhanced T1- welghted sagittal image (A)
and sagittal reformatted CT-myelography (B)demonstrated intradural extramedullary tumor (arrowhead). Surgery revealed intradural
extramedullary schwwannoma.Sagittal reformatted plain CT(C)failed in depicting the tumor owing to short of contrast resolution.

TR 8410 H25H 19
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o7z, IXZUCT.L, WEREAMFEEEE 2 ¥ (Fig.5), R ER
JE 1 1 (Fig.6) | X BRE I Hili & 72 ASHERICT T ORBIEP AR
WIEOIAEZWT IR EETDH - 72 (Fig.5). F72, FHDBIT
WEMDEE RIS, RESOMERIE LIZ LIS EE
THo7:.

FAEE FLEIR &AM RO VW BWT D, HHECT
& ITUCTIIMRIZ OIZIZIZFE C A I 7 OEDSAHEL
HbN, 1 %DEMBTHEZEN LD -7z (Table 4, 5).

12

£z =

FHEB BT ZMRIOH R VIZHL M TH LA, H
A DEEIRHEHE WPMRI TH ST 7 4 —WEHWTH £
DFAZFFEIIR A, BROBELBEEOAHIIERTE R
VR, BUEIZER Loodh B A A NCT- R IER IS
RELR) 2—AF—F%2HOND 2 &h 5 MIEARERIC
BWIFOFAKRAD LN TWAS, LaL, EHiHs
i DFIER A & PG FUEAT LTI E ABM A2 B{E A E L &
NBFHERBAOAN) A NVCTOEAILENL TV, 4,
JLHIFR A — 2518 Lo 5 KA R (6.5MHU) & ERF 58 L
ToCTHE R LI2R, EICRTHESHERZNRE L

Table 4 Correlation between plain spiral CT and spiral CT-
myelography in score of central stenosis

N

(A) (B)

Fig.5 Images obtained in a 56-year-old-
male with low back pain and numbness of
bilateral lower extremities.Both sagittal (A)
and coronal (B) reformatted images delin-
eate well enlarged spinal cord (arrow). We
have got diagnosis of ependymoma by sur-
gical biopsy.

72E, N AIVCTIZMRI & ZIZEIS OB ET 5 =
EhmRanz, £, BLbiRemE Lz TS S
A5, HHICT & 3 2 uCTORI AR K & 2 HE AR
DHohhholZ &b, MRIPRITTEX 2ZVEFIIZBW
THMCTE R ) —= 7R e LTHERA L X 5T REMEDS
REE 7z, Goldberg 52142 L UE I = 0CTiE, #1/305E
BITMRIZTEREMFITMZ A EHFTEDEEN TS
B, BFREEREOCTHRIZIZA AN ANCTER VA Z LT
MRIE DM ALV ERIC A EHFTFHEEINE, /272
L, MEPFESTRVEE, BEOCTEDORBIZBWVT,
180FEHEM % 72~ TVCTIR R ) A XHinL, B4
DEEE S IIBWTHL I EFRESN TV AR 40
DRE T 2 fl & DEWTEEDCT ENY A NCTO B %
Thhhoiniz, ~)WNCTIZBIT B E{ECH{LEZIT

EICEDREFELPIEHAS P TIERY, ZoHicon
TIHEF 2 B TR L 72w,

FHEERIETT 5 HIVCTOF S L LT, G
T BBEORIENI DLW &, MAERTH T FHHREHE %
EUEEOWBHE 2 ERTE 57 08MOBELZE L2V
2 &, BOELOBEICENS Z L, (EROMPR-CTES &
HBLTYyF—D i WHHLZERESGONEZ L E

Table 5 Correlation between plain spiral CT and spiral CT-
myelography in score of lateral stenosis

>+ 2 1+ = -1 —-2> Total >+ 2 1+ = -1 -2> Total
Myelo-CT Myelo-CT ; ‘
(N = 33) 4 17 63 16 0 100 (N =33) 2 23 115 48 12 200
Plain CT Flain CT :
g
(N = 35) 5 14 60 14 0 a3 (N = 35) 2 23 102 47 12 186
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PWETONA, Fi, EROCTTIEN v F ) —HEEDH|R
D OEAADNKEEFIRLHFREOB M A CHEIIE,
izt U CIEMR T 2155 2 L Wi T, M T
e EFRAONTELIY, ZhEDBHETHA~) A
CTTIXED ICHEBT R ER T2 LT 5 (Figd).
7z, BHIHIRR R EERTE 5720, BRI & iR
EOBRLBEEICRT I LATRETH A Z L BFIBDOVL
OTH 5 (Fig.3(E)). 4HEAV/XBE—AIEE F—-TIVE
BEFEABDERIERZ L@ Y Tl b o 7272 03DEIfEIC D
WTOBEHITE Lo 7228, BULRESGEILELR
TeN) A NCTD T4 HOAER S NIZ3DERI, FiiEd
AR, FHEGE, FREGFELAOBITICER LEES L
53),4}_

AN ANVCTOREIE, BEHERSRERND L LD
D, RESBREOA D O FHRMEZ & L v & ER MR
BREHIRFTE 2 EOMBEMERE, FHENEESEEDCE
EZHPRETHL 2L, FROBEBIIELEAE L2V
PREDZRIIRTEETHH Z LR EXBIT o2, M
NYANCTRAZ ) —= v 7EL LCTHER LA, B
ITHERELDN O E D I ATER & MR R & 3
At EAT) L HEEL BN L, F/-, HiH LT

fir 1 & 827

FEEMRICRED 5N D Z &A% 2 HERI O ZE MR EL D19 %
FEAB S MUEK U 7o iR O3 20 e 2 BT LI~ )
HNCTTIHHHTERWI L ARELEbIS, bhubh
DOIFED HMPRIZFHRICE LT, FHEER LI TIEMRIC
af LARAE OFERE % aB/NaTAill, AMEIFEIS ClLE KRS 2
EHAAH5HZ EICHEEEFET L L BN, 72, MPR
BIERICBIT A BBEOBHEZERTELVWELERB L,
iz s,

Ml LT, NDLCTREMEEDBIICB W,
MRILBEELBAEY ) 71— EZ O HIERD
RE D 5V THDSHEELR BEHCMRIVES & S L5 HE
Bl, FHED IR EICFERE R EBbh 3,

FER L OE T LEE540] B REFEMGHFE SN RSB VT
BERLL.

e

WMERZ BBy, TR, THMZEDY LR
SEHAFHIHRBELHE SHIETHIR LS A WEERL
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