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[EE] FaRics U 2EEERE P) wowT [BR] & EE] cED {BEEMBEFHmEOREME
BERZHSENT, BERIGEAR P ER 3LOHEETHHEL, ZOKEL D BREMONTE 2z, —5
{RE % B XU McNemar BREMETE M 2EH U7, P RIABE-FEHESE 2.1 mm D EOBEEERE & E
£L, [BR] POES a, LAY b) £V mural (b=3a) & nodular (b<3a), HEE | & D HEEAIC hard
(hyperechoic), soft (hypoechoic), Z#5DIETET % mixed & L7z, FDEE,

1) [tR] & 25HEi < 45 B 37 Bz 2B —3 (z=05) L, FHEEHD » (0.687—0.982) b &
{, MTHEELZHEEIAShZD ST,

2) TEE| CX2FHETIZEE—E 46 EF 18E (#=01) EE S, » (0.191-0.496) b{E» -7z,
F7: M &V soft & mixed & DFFNIRFICHETH 5 Z LIRSz,

IEOgELD, [FAR]1c& % P ORI EE] X0 Eh, REETOLEKTRZ 5> 2FH@HELE 2

% (9

T C &I

EENOEEIRICA S D T T 0 — ABLERE
&, WTE, FRETHEIMLTW3 Z EaEfRahT
W3y, ZORERKNEBECRRE b VE2
ZEhs, TORARREIMMEEZEDFHOST
BERRICEETH S, ZOBRHIZIZEE, B2
WEBESH WS, BEEREE 2 EREN»OES
RET 2 HEE LT, 2OERABRECHEISN
Tw32, ULy LEFENEE THEE - ELHE
DEEIRIBZE X plaque EFEIEN TV 528, #DEFF
lAERREB L > TEEESHETHLEHY
I~ Tl L o ERSBEM TR L ewI b
Dz, TOEBE LT, REOKRHEMIM
%, i & iz plaque DFHE S HRE DR EIZIKTE
LTwaZenBzFfons, 22T [BRR] & A
EREEE DIERE ] &\ o 7e 2D O P T plaque &
BWERCFHEL 2 BE50OREFEEL S, FLOFF
ME0ERMEEEEAICT 2 BT, EFEBITEAT

plaque % 3 H|IEE T L, Z DEHE % MBS L
7z,

MR EFHE

R E 8 HE 98 BIOSEBIIRET B RO 5, £
fE&Z 45 B D plaque 2B UH L, ZDOEGFRR &
VERERERE N 3ZOHEE (TL, ME,
H.O.) TRIRICFHIE L7218, ZhoDRERLEL
7z, TRbLEEIUREDOKREICIZ 7.5 MHz B %
— FEBEENER BREXTA ANV RAT AU
sonic RT4600) %ZF\v>, BEEZMMEAL GELH %= HE
fi7) & UCIRER Lz, SEBIRERTE & L OBl %2,
el & U CHIES, siRMEEGs & RIS
BL—F ICBREL (B 1K) Y, £ H A THE-FE
BEBSED BL{fHHah, MERREDEOINS
BIIRILREAOBIE 2 PR & Uiz, EREIZ X plaque
DFHEN TV HEERZ 45 5, SRETHEEL, 2
DEEZ I RICHWTZ,

Plaque 12 NE-HFEEE AL 2.1 mm 2 EOER

1995 &£ 3 B 27 B3, 199544 F 10 HZE
F—7—F BEFENE, FERT -2, REMERE.
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%1 HBE BB 5 EEIRO fE SR AL
Fa—7RAFALDNV—F ICET, R
TRINEFAEEBIWE CHRE L2, RHR:
emEE D A, CC: common carotid, IC :
internal carotid, EC : external carotid, TR :
transverse view, LA :lateral view, AO :
anterior oblique view, PO : posterior oblique
view

MHRELEEL, 20 [Bik] B XU plaque WIE
EOBE] OZo0FETHELL, Tiabb [
wlE2R) FEEE2 LEAZL, ZOLUEOFS
a 2. 1mmBlEd IMCE2RTBEFOLND (KBS
b) tok»s, EE Eb=3ad b O % mural
plaque, b<3a ®% ® % nodular plaque & EZ&EL
729, —Hplaque DHERE D BE NI HEERNCTHE L,
acoustic shadow % £ 9 hyperechoic %2 ® O %
hard, K*fiZ hypoechoic 2 b D% soft &L, Zh
SOERET S LD % mixed L EHELK, ThE DN
£ plaque %% mural plaque ?» nodular plaque %>,
% 7= hard plaque 2», soft plaque & % \»{& mixed
plaque 7% 3 ¥IZEMFIZ CHE L7z, ZBE—M
[BTECHEHKD plaque 2D - HE, B aDKRE
b O EFHENER & L,

3 HIEE O FHEE R % EINE, HEMOHE 7,
—ER P, —EURHE » B & U McNemar HREMETE
PEH L, M AECDOWTERAERRET L
7z, BIHEK 72 13 3 AOHIEES T2 —B L 12 h
RO oM, £—HEP I 2 ADHEEMD—E
L7-RTRENT, S5 I0—BfR 8« 3—FEP &
D BESRIC—ET 2 FERTHILE (chance-corrected in-
dexes) L9~ R 5N 7c—ERE « ORBE DT
B 0.81 A ET NFix5TL), 0.61—-0.80 T [+43],
0.41—0.60 [F%&E] £ L7'", McNemar BETR

= E B X
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< ELS3EHELS

% 2 plaque D E# & FHlE
plaque 1& PJ & - [ #8 & f& (intima-media
complex : IMC) D& &% 2.1 mm DR
HRET, B a3UEOE S 2, B& bk 2.1
mm U EZRTEEFOLND 2KbF, CC:
common carotid, IC : internal carotid, EC :
external carotid

HBERES T IV Rl 2 HIEERMOMEEE R
bL, x2(0.05)=5.991 &V, ZhllEEEEZHE
EHD LR,

B i

1) mural plaque & nodular plaque D& HifE
HE (1R 3HEE£EX—HLzbDIE 46
& 37# (0.82) YV, WHFR 71X 0.5 £xoTz,
BYEEEMO—ZFEPIZ0.844 25 0.911 DI
HY, R D 0.687 25 0.982 £FL,
FEORES [+ YULETho7z. McNemar #&
EFFTETCHOERRMEERIA SR ST,

2) hard plaque, soft plaque ¥ X U mixed
plaque DEEMEEE E1R) (3HEEL£ED
—E L7z bDiF 45 EF 18 (0.40) H Y, HyHE
7130.1 ko, BHEEMO—EZP i%0.489
25 0.667 DENICH YD, —EURE « b 0.496 (H.O.
vs. T.I) 2T 0.348 (T.Ivs. ME.), 0.191 (M.
E. vs. HO.) :fE» o7z, ZHEEMD McNemar
WESETETIX, T.I vs. M.E. 12 8> T soft plaque
(x22=9.600) & mixed plaque (x,>=6.750) & DfH
TEELHELZRD T,

3) 3HEEL BN —E L 7 plaque O R EH
(33-a, b) : BE A)~D) I& mural & soft plaque,
EH E)~G) ¥ mural & hard plaque, 5E& H)
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#E1R-A, B SHEEOFHERERE & SHEEMOFEEER
A FHEEDOFHERER (Plaque =45 {#)

plaque TRz & 2548 HEEC X508
HEE mural nodular soft mixed hard
T.IL 23 & 22 & 12/ 15{/@ 181H
M.E. 25 1A 20 & 25 & 5@ 151@
H.O. 25 & 20 & 16 {& 9f@ 20
28 —BH 22 & 15 1@ 8 & 2 1@ 8 &

B. Plaque OFHllif5ik & HEHEHER

mural P.nodular P. soft P./mixed P. hard P.
T.L M.E. H.O. TIL M.E. H.O.
TIL 0.687 0.982 — |T.L 0.348 0.496 —
ME. 0.844 0.731 ?;?: M.E. 0.556 0.191 1%
H.O. 0.911 0.867 % H.O. 0.667 0.489 %
—®EP —%EP
HHEz 0.5 BHEz 0.1
McNemar BRE#METE McNemar MEH &
TI vsME. x,2=0.571 T.I vsME. x.*=9.600* 6.750% 0.308
TI vsH.O. x,2=0.250 TI vsH.O. x,2=0.900, 2.080, 0.125

M.E. vs H.O. x,2=0.111

*

M.E. vs H.O. x,*=3.370, 0.900, 0.941
1> x,%(0.05)=5.991

BOEEBREROE LR —BURE x %, ETR—HEP 2&b7T. o4&
BEIFER 7 &2, TEIZ McNemar BEHTEREDT.

~]J) 1% nodular & hard plaque, EEK), L) &
mural & mixed plaque & FHi & 417z,

4) 3HIEEN LA —E7E oz plaque & (58 3
M-c) : EE M) i plaque DEZ»E > & D ¥ 7,
RESHLHEELHETE 2 plaque Lt E Z 51
72. BEE N) & plaque O 4, £ HBE B TELEE T,
BESOID FIZ & > T, K& SPEEDOFEL—E
LizhrolzbDEeEZ 65Nz,

% =

EHENMCE - HHIRER L, BEEEHEREIC
kO EF e, NEHEERORESR, Mal
DOMEREFTR & OXftE» 5, EBEHEHORER
B, BEIOERE L VEN, &§288%, 9% TH
oS, ZOBWMERRICINZ, FAEEIZREFE
M, RIEMELTRETHLE»S D, BERIICHE
O TERAZHRELREEZOND,

L L% DOFHHE A & L Tid plaque O MR I
DL FEY O, i S h e NE-FEESEDOE
HOFHME, FWEOFEDY, MENEEDFRAE 12

(3)

% % 1% scoring system (plaque D E & DFI) 1314
ZEOFHEAENE LS, —ELThiRWn, &5
iZ plaque DR S, FFFTHV 2 Z & < mural
% nodular®, hard®, soft~® iz il Z, dense®?,
echogenic”, echolucent?, calcified®®, heterogene-
ous®~®1V, homogeneous®'? 7z ¥ DERBWHMEDL N,
ZTOERDMEFCIVER >TSS, 2FEE
plaque D% BWHEEDHEEL LTIEZ 5N, ThZ
NORBELERNERORL S ZLdVRENATH
%, T ZTHWwI hard 13 dense, calcified &, %7z
soft I echolucent & [FZREBHZERE VRS, &
512 mixed 1% heterogeneous IZFH4 352 L # 2 5
iz,

Plaque 2EH S W 3 EE O O & DI, IXIMEEE
DERELTE»D T, NE-FEESGEDOE
A9, scoring system™® OEHEIOFEHE X 1T L T,
plaque BEREERKEL L T—RLTHEBIN S Z
Lick 3,

22 THT, AE-HEESESIER & L b ICES
LThH, BF2.0mmZ2EZ 2 Li@3PRn eh
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#3X-a, b, ¢ REFIDER (P id plaque)

a, b. SHIEESEN—HLIZEEA)~L) ©>% A)
~C) @ P i3 echolucent ZNEHE&E%R~L, D) D P
(B> P) 1% acoustic shadow % ¥ 72 \» echodense
PR LUET, A)~D) i3 soft P (mural), E)~G) 1
acoustic shadow % f£ % echodense # 2 L 7z 5 T
hard P (mural) £# 2z 5z, £72 H)~]) $ acous-
tic shadow %% 5 echodense 7~ L 72243, b<3a7z
® nodular & hard P & &7z, K)~L) & P AERC
$IBTET % echogenicity 278, iz L) X2AHBE
{EOFTEENME S % % »3 mural & mixed P £ & h
7z, c. —H3HIEENHIZAR—EZ oM ZPoD
HESizo 20T, RERO I { 2AERE K &
o TIEAEHSEBEDREE 1T O T A AJREE D
D, REXDEEDHIETERL>T2,N) b PO
DT, KEIPEEOFMEB—EL 207z d
DEeEzZoNT, EHFNZ P OERK, A7
HORERZ2EDOLTWS,
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519, KIFFE Tl plaque 2 [ NE-FEEESE 2.1
mm M EDBEREERE | L EZE LIz, R T plaque
20 (R & [WEBEOEE] OBE»5 2
By, ThbbitHElsnEE LEEIOEELS
mural & nodular (JBR) &, Z7FWEMZ hard,
soft, mixed (WESHEEDHEE) 2 ZNFHEL 72,
45 (B D plaque I2 oW T 3HEE TEBRMT L L 72
£ 2%, [Tk )5 & &7z mural & nodular DRYFER
7, —HREPBIUVU—HFEExZWThbE»-
7z, %72 2 ¥EER D McNemar MEFETETHE
EBEENaonT, IS DEEIX mural & nodular
OFANT LT L, HEEMTREND BV L2
RALTWw3, ZOHERBZplaque DEE LR EVE
Zicstlah, zolyroffifficHiEsN S0k
Ezohlz, LELT—EOb bDIHY, ZOEH
DV EDE LT plaque DER B TEBH TH o 72
T ENET 5B, T &b b plaque »F hypoe-
chogenic 2iF &, MEREE DXANILIZL <R3,
% 7- plaque %% hyperechogenic T - T b BE
DIEEEEL S X Th TERES LSS, E3--—c
DT ELBEIITEHE RS, Z0BE, &S, T
BhBEEFOLEDD OFEIDIZ> BEEOFHEL D
ReEL Z LB nE>THD, EETHLA%
IR - IREDSEE, HEBOEENINbo7:D,
RESHIDITINT, EDBS L VELFHHIEAT
LESZLdHVI3, ZOMERRRT LTI,
B3 L EENZFHORESHLE IS 3RS
7 (ERICMERETE 2 180 BFRE T 5 Z Lidh
ATRE) PSEUIREEL S DBEVLETH S, BT
NEBIREES2HEE T 228EE E1, 2K)
TIHBEREOASBC»2 D OFIRSHD, Z0K
T, BEERCEMLOERIC X 2 &EY, BCERYL
fRHREIC R B L& Z bRz,
—HINEEE DB |2 & A7z hard, soft, mixed
DHIFR 7, —E P, —BURE » I E» o7z,
12 McNemar BREHETE L D TI vs. ME. IZ8
2T soft plaque & mixed plaque & KEEZ %2R
SR, IoDFBBIVEL W E2RLTY
3, ZOEZREHIZ, EEJOHEIERRHEET
HY, HEEOHEIEKEL TS I LNET SN
%, L0biF [HEE] »EET % mixed plaque 13,
hyperechoic #8453 D 437412 & - T soft plaque &
721, %72 acoustic shadow DHAWC &> Tk
hard plaque &£ 7% %, E5KF-cHDIT &L, EA

HA M55 BEENEERC L 2EEIRT T — 7 ORI L REREHEE
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HERD F i & plaque NOMTEIVNZ2ZE SN T
Wi iug, EIEFEED SO artifact 2SAD, ZD
FFRCEELMSE LB Z itk 3,

PIE? 5 plaque 2FFHMi s 288, [HR] 1< & 55
MHDIE > BS—BURE » H3F <, EENC X 2 77 &
DRELEEEEIEN TV, Lien->THRREZH®
9 2341213, mural & nodular O FHH R
TOFEICNZ > 2 FELLTE®D SIS, Lol
[NESEEDERE | 3iEMER T R L, AKX, ##iE
{t1% hyperechogenicity %, plaque WHIM, FEE
%, [M#FAELIZ hypoechogenicity ZRd & !9,
F O IZEERANC D TEETH %, FIC plaque
P M2 R0 MARTERLD2Y XA E B E D FE IS
TEHI s, [HEENCX 25 E2 DEFDZ
B, BEEECERITREEDNS, ZORMNEE]
D ZFEBIFHEE & L T radiofrequency & H & D
RBEEESERINY, ThIBREDOFE» OB
N T plaque DEERFMTE 2 Ak LT, &
FERADICAMEFFE NS,
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Interrater Reliability for Clinical Diagnoses of Extracranial

Carotid Plaques using B-mode Ultrasonography

Toshihiko IWAMOTO, Mutsuo ENOMOTO, Toyohiro OKADA
Akihiro KIUCHI, Takahiko UMAHARA and Masaru TAKASAKI

Department of Geriatric Medicine, Tokyo Medical College

We evaluated the interrater reliability of clinical diagnoses of extracranial carotid plaque using B-mode
ultrasonography. Plaque was defined as a thickened intima-media complex 2.1 mm or more in height and
two modes of plaque classification were prepared in this study. The first classification was based on
plaque configuration (the ratio of length to height of the plaque) ; mural plaque (23) and nodular
plaque (<3). Secondly, plaques were divided into three types according to echogenicity ; soft plaque
(hypoechoic), hard plaque with acoustic shadow (hyperechoic), and mixed plaque with hyper-and
hypo-echogenicity. Selected randomly from patients with cerebral thrombosis, 45 plaques were assessed
independently in blind fashion by 3 physicians. From these data, we calculated the interrater agreement
for all two-way combinations of physicians with kappa statistics. According to the configuration and
echogenicity, kappa statistics revealed a range from 0.687 (substantial agreement) to 0.982 (almost
perfect) and a range from 0.191 (slight agreement) to 0.496 (moderate agreement), respectively. These
findings suggested that assessment of plaque configuration had a good interrater reliability of clinical
diagnoses of extracranial carotid plaque, although the echogenicity is considered to vary reflecting
pathological changes of plaques.

(Key words)> Ultrasonography, Carotid plaque, Interrater reliability.




