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Clinical Usefulness of Helical-scanning CT for
the Evaluation of Arteriosclerotic Carotid Lesions

Masayo Nomura", Kazuhiro Katada?, Hirofumi Anno?,
Yuko Ogura", Gen Takeshita", Ryoichi Kato",
Hiroyuki Osawa”, Hiroko Yamamoto”,

Tetsuo Kanno” and Sukehiko Koga"

We examined arteriosclerotic carotid lesions in 76 patients
using helical scanning CT (HES-CT), and evaluated the
clinical usefulness of this method.

A high speed slip-ring X-ray CT system was used.
Scanning of the neck was performed for a 30 second period
following intravenous bolus injection of non-ionic contrast
medium, while couch top movement was 2.0 mm/sec.
Multiplannar reconstruction images (MPR-image) and 3-
dimensional surface images (3D-image) were reconstructed
from the continuous raw data. MPR-images offered axial,
coronal and sagittal images in which the lesion could be seen
from any direction, and 3D-images that could be freely
rotated were obtained by using a track ball and monitor.
Eighteen cases were also evaluated by conventional
angiography.

Excellent HES-CT images were obtained in 73 cases,
showing occlusion in 13, stenosis in 34, plaques without
calcification in 15 and plaques with calcification in 74
vessels. A good correlation was obtained between HES-CT
and angiogram in most cases, and in 6 cases, HES-CT was
superior in the detection of stenosis, because it enabled us to
observe the lesion from various directions.

These results suggested that HES-CT was a minimally
invasive, useful diagnostic method for the evaluation of
arteriosclerotic carotid disease.
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PEsk, FEHIMERDBRAEICITLIL Y U H—HEIC X M5
R (VP& %), #iEHEIC X % Digital subtraction
angiography (LU FIVDSA), Magnetic resonance angiography
(LUFMRA), #BEFEWBELZ EPHVONRTE. Zhb
DFFEFEFNFROF S E &b ITREE, FRMER S,
FREEEROMESEH 2 ZLFMENTVS, CTOH
LWAF ¥ YR THHLANY HNVAF v »CT(LLFHES-
CT)iX, EIRDEROE & BEEEOEEBEIZL ) £4E %
BBEIRKICRA R ¥ YT HFET, B0 =KTTHEHN 7 — %
RIS 5 2 LASfEE e o 720, 4], D
HES-CTOF 5% 474> L TCTIZ X 2 B EHhR o (K280 =
RICHIIMAEREAFE (CT angiography) # % L7-. ¥, CT
angiography & MEEL L LB L, FOFRAEIZ>WTHE
L, WTERICHZERDOT, Z0OFREEHRETS.

] %

T L7-CT3®@IZ R ) v 7)) » 7% %4 L 7-Nutate-Ro-
tate type D& 4 WACEBRCTZEETCT-900S (HZH) TH 5.
WAL, EEEI120~140kV, EEHI100~200mA, T
=7 VEEEELS ~2.0mm/F, X E— AfE1L0~2.0mm,

| BI#EA ¥ v HEH 1 #5C, mEMOFEA LR L TE3Y
AGHE A HLMT30 38D DR A F v v RATV, BRFER O
HFER) 2 - A 7= 2 EL. EEHEARILUTOFE
EICEDITo 72, AREIRD L & TR#ARIZ205— LU
FoORESERIAL, BREE300mgl/mIDOIEA 4 M T — Fik
155 ~95ml1%E A V2 ¥ =2 X D 1.5~5ml/HOHET
EHEA Lz, 2B30~40ml% 4 ~Sml/Fb O HEEE TiEA
&, 65ml%&1.5~-2ml/fPTHEAT A 2 ML A7z (1 4

S2ER, 2 AHEE | 245EP) . EEANEAED S A X v L EG
I CTOBIERRIL, 10~45F0I238%E L7z (Fig.1). %8B, &
ZoF M IR & L TR IR S,

FREHEIZL DB Niraw datar &, FIEHE T LT
1) X 2 % FAV> T 1mm [ 8 THRI60AL 0 T4 BC AL BT (2 % VERL
L7:9- 10, RERIFRHERL 7 L 3) 2 A3 E8L213360° Rk
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volume of contrast media

1.7~3.0ml/sec. ‘

AL B 12 A & % M T A R 0
(Multiplannar reconstruction, LA
FMPRIR) 707 L, @ o

B AR 53+ ic 358 D P BGHE BT 1% % 5K

B, PFvrR=-NEHnT two stage 4.0~5.0ml/sec. :

CRTEDY 7V & A4 AFRIZE method 15~2.0ml/sec. |

WL I, A—7—% : » time
5, TCT-900S D =K ICFE <t———- 10~45sec. —— > | <«=—— 30 sec. ——> |

HEpk 7°11 77 4 (modified back- injection start scan start scan end

to-front{#) 12 & B = R ICIMNE

(LUF3D1g) 21572, —EBRESIIC
B TlE, SUN SPARC2 work-
station E\Z CEMET % = RGFHER 710 77 4 (X-tension)
% vy, volume renderingi®iZ & A EfEI3DE %15, CTIHE
Z L2801 % 4 Hmultiple segmentation b V> TIRET L
7. 2B, 3DBOBENIZY-- T, ERN X - TIEENR &
BholF - H#RicH L Sy 77 s s A, by T
427 7ar7 s X BY00% i LBigE L.

MEELZENT A -k, REBHIK CRE
300mgl/mlDIEA 4 T — FisESAIEZ 12mIfER L, FHRIE
L CIEfl 2 AR Oz 4T - 72,

X5 - BREHE

HES-CT & I 155 % | 2T RIRE 2 18 AEH] (FA SEAEBI 10
B, —EtER I FEE (LUFTIA) SER] 4 6, # At 4 FEBY)
1Z3xf LT L7z, HES-CT & M & 5212 B8 v CAISEERBA
ZE, 80% LI L (& ORI Zar LB 2 IHE, B X Uz
Lo BT oMEFHEIC &)%) o mERE, MERERE
(MPR1& TOREFERE{LEL), AIKIL % K - #RET L7z,

FREIBAE % & T SHE MR ZE S BE D L7276 ER (152
%) \ZHES-CT & AT L7z, PaRIL, BMEZEIERI345], TIA
FEBI2661, £ DA 6AER] (SBIIRKESED 4 B, SRR
JRZERER] 2 B, BNPIHIEER] 5 B, Ty g v —dEk L
560)THh s, HEEHBIZ, MPRIZICBI A1) NEBIIREA

Table 1 A comparison between HES-CT and conventional angiogram (vessels)

Fig.1 The method of injecting contrast media

£, 2)80%L E(MEDEIZ L EE 2 W, B X 05
AL LT ot & D HE) omERE, 3)AKIbEE
bR WEEERLEE, 4)ARIb% 4D BELERE(LEL, S) JEIPHAL
ek I & OBRBROEZFTR, 3DETIZ) NEBIIREZE, 2)
80% LL E oM EkAe, 3)BERTER, 4)BEWEEE L7z,

f& 3

. HES-CT & MEEF DLL®: - 425
HES-CTIZ & Y £184EH] (36114 T BifF & M B E A5
7. HES-CT & IME SO R % Il L 7-#5381, Table 10
k< ‘f“zb o7z, 23MECTHEDOFTRI—B L T,
(Fig.2(A), (B), (C)). 6 MEIZBVTIIHES-CT TH¥AE)
R t SUF S Tzs, MR TR Oz BA5%
oz, 2 & TIZHES-CT T80 %K Lo MBIk
FETHo -, ML TIIBERER LMW S h7:. HES-
CTCREAETELEATED b N2 131D ) b, MEEETD
BEAREG IS SN MEL 7 METH o7 MEEFE
THNERIREAZEDSE 5 /275, HES-CT TlIPISHENR B zemT
BAEsNL oz 1 M, AT AHES-CT ORI
B4 T & B P SHBH AR AR BRI R IS AFAE L2 EBI T H o
7z. HES-CTOMPREIZ B\ TEIZE & /- BhiREE HIRALEE
&, MEFERETIEIRHE Sz,
2. 76EFIOBRFICHIC & 1T B &5t
TOIEBIHTEF I B W TR R A EEIF T LN

2. 2HEBNCBWTIL, BRI A 2 7OAETND
D, 35 1 ERTIEIDE - MPRIE L b ICZHTICHT 215

5 IMEGAHE S NE Do 2 (1 FEFITIE3DETOZMTIE

HifE T - 72 MPRIZIZ L A ZHTIETEETH o 72). 1
BICIEEOERRENEC, I 2FHLT —

F 772 NEELTE, MPRIZ - 3DfEE b IC2HHS
AR TH oz, W RE R EEH5E 5 273 ER P

105ERTIE, BEREPICHBMBEEDT —-F 77 7 b

BEmans, Zo106ldh, AFx v o ROFRE AR
TaThHor 6 PliB\ T, BFHIRIZHEIPED OEAR

conventional angiogram
100% 80% irregularity S
stenosis stenosis of the wall
100%
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80%
5 stenosis o 9 2
I ———
irregularity
* of the wall U 0 7
normal 0 qi 0
n: 18 cases
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Fig.2 3D image(A)and MPR image{B)reveal apparent discontinuity in the proximal left internal carotid artery
{arrows), and severe slenosis in the external carotid artery (arrowheads). (C)Lateral view of the selective ca-
rotid artery conventional angiogram. HES-CT shows excellent correlation with conventional angiogram, and de-
tail of small arteries can be sean on both CT angiogram and conventional angiogram.
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Fig.3 Occlusion of the left carotid artery and contrasted ves-
sel wall in the distal portion of the occlusion can be seen.

VRIS a8 =/ N GV A A= A PN N QU R |
s BV ERH 705, ERICL o TIFINOEIARICEL
oA OB EDHEELR P A Lz, £/, ardlidmul-
tiple segmentation (= & O MDA & MEREFEAIR{ED
FIBIA T e T - 72 (Fig.7, 8).
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Fig.4 Plaque without calcification (white arrow)of the right
common carotid artery.
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Fig.5 Right internal and external carotid arteries are
stenoted. There are some plagues with calcification.
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Fig.6 81-yeard-old female. She had a pulsating mass above the clavicle on both sides. On 3D images, elongation of
the carotid arteries are easily detected three-dimensionally.
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Fig.7 Right internal carotid artery is occluted with calcification (black arrow).

Fig.8 Left internal carotid artery is stenoted with some calgi-
fications.
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