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Automated IMT Measurement for Atherosclerosis Screening
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Abstract
Carotid Intima-Media Thickness (IMT) measured by ultrasonography has been used as a non-invasive alternative marker of

atherosclerosis. Conventional IMT measurement methods have some problems such as (1) high time consumption due to complicated
procedure and (2) insufficient reproducibility due to operator bias. In order to overcome such problems, we have developed an
automated IMT measurement method which is composed of 4 automated functions based on ultrasound echo signal processing. We
evaluated the measurement time and reproducibility of carotid IMT measurement with our method in adult volunteers. As a result, we

found that operators could obtain highly-reproducible carotid IMT values in a short time with our method.
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Fig. 1 Relation between carotid ultrasound image and IMT
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Fig. 2 Comparison between conventional and proposed method
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FRIIRT LI, 420 HBLHEREZBEATH I &
W&, EROBIEFID S EQ@EO®DIAT v TH
HIE S 5. $EIC, AutoTriggerll & o TULILERA L o> M
B2 BT 2 (A7 v 7®) 720ICECGHM & PR 12
LETDL (AT v TQ) LEI RS BB ILE,
AWOIMTIZ & > THHIRO B R 2 FH TIHRET5 (A
TvT7®) BENPRL DI EH, FHUIEERN 2 T 5
DIZHEREEZEZOLNG.

F72, BIRNIRT L HIC, HEIMTEHAEMN IZE F
N54o0 A LA, BWEHEEERZBEST L 0ES
THHIBEWRLI—FrrHVTURLTBY), BEEE
W{ROMEFIZ BT 2 W EFEORE 2 Z T Rwv, S 512,
AutoIMT & AutoFreezell & - T, WHIEO RN E DM
HRIMTEHI OB O EDS, B9 0 X 25BN
HILHIZIEDSNTITDIG., IRLHICE W EFOHR
OWBERMT A2 ENTE, BEEIECHIEOR
WIMTEHIIASTTREE 72 5.

3.2 HEMEHEREDFH
HEBIMTRHIEANZ & 54200 HEH LR REIC D W
T, MHICHHT 5 (FHEER O BRICOWTIE, B3N
bZRoZ L), IMTEHIZ BEMET 5121%, ME %
XRKRE, HIBOHRE Lo 72WRE O N IE$
LI LN, KREpitEL% 5.

(1) AutoROI

T a—E5 %2 WAL CTHBIROE S o fE
ZHBMM L, M O%EE FIZEHISEE (ROL: Region
Of Interest) XS HIKEETH 5.

F T I —F5OWIEHERIT LT, BSHINI/S
==y F VTR CMEDEZHRIT S, 2L
T, B S N7-SHBIIR O E 2 i, RBE RIS EHIEI
ERETH. NF—rvF YOSy — VL, 1L
ENIE L A RE O Dk o BOFH R g (A I EE S
IO—BREEAVINE L, MEFREIIRKRE V) ZIIER LT

12

IEEE MmENEE
Artery wall Artery lumen -
[ mEEICHs
Corresponding to
artery wall

[ RMEBEHS
Non-used part

i 1

REAM

Depth _ - @ . 2

direction - JEREEEEESESEEEI . - W EARREICE

Corresponding to
MM AVIE BRBING— artery lumen

Thin artery Thick artery Reference pattern

FAR KRS ORZLIME LB — v OxtE
Fig. 4 Correspondence between arteries of different thickness and

reference pattern

w5,

CZTHBROKSOBMAZIIHIETESLLHIC, &
MRy — DI NI IS $ % 855 & A BE LR IS §
LG e DN, 8% — U=y F  ZIH G Wik (O
fEHERS) 2RI Twad. BARNRT & 512, MM
WODBMBEORIOEBRZWING 52 & T, Mg &
KWIMEDOTH T 2 LD TREL %2 5.

(2) AutoTrigger

THEN AL ) SHBYIR O ILTRIGH % AT L C, OEERAM
HIMM T 25 TH 5.

SHBNR O MAERE 1A T THE D 3R Liks2f5 L7k
I—EFEOMMEDS, MEQILERELXHHT 5. B
BRLI—F5IBT 2HBIROMEE, AutoROIDHKS
BEOLIET S, EERIC, MEONE HIHE) B X
OYEBR I ORFRIZE L &, DIEBRRI & o BIfR % R T
SR LZNBREETOOERMICB T2 B E0L
L72HHsHMECTH ), IREEZ ST 52 LICX DRD
b b.

WIS, MAEOPREEZBME (LEwh) WL T
RAEEDZRE WM B2RAT AR TS, 22T
B X 5 MAE OILFRIGH IS AED D 5 720, Bl
Ze B EAELC X 5 BEALEE T MO IR R & Mt T

MEDONEAE)  DHERKE DHRRAER
Diameter of artery End-diastolic timing End-diastolic timing
(relative value) ] |

0 =i B3R
e : te : Time
DR L DUNAEHEA DHLRER DI AEEA
Diastole i Systole Diastole i Systole
&R i ;
Dilation velocity of artery y™ M
B rr oy SRAVAN. .
3 : Time
Tear Taia Teaz Riz

O M ONEE CHIXHE) B & OLiREEE & ORI o B #R
Fig. 5 Relation between diameter, dilation velocity of artery and end-

diastolic timing



ANIVATTHEE BIREEX 7Y —Z > T D= DB EIMTETE

163

ERWIEPPEE LD, 22T, 1OHOLHEBO
AL % FEIC AT O ILTIR B OBl % BRI e T %
ZEILEY, BREOBAZEDOEEZIRT .

B, AT —ERHET DY 4 3 v 7 %205
K OWEGT & LTINS 5.

(3) AutoIMT

AutoTriggerlZ & - THPIE S N7z OILIR A O B il =
I—-EEEgis, NHEOSR (LI, MABR) % H
BRI L CIMT2 B IR 258 TH 5.

LI, MABiR oM, &k o —{EF50kREEH
TRy =y F U T ER=AETH. BN
F—F, LIEREMABERZLZho, BEkoa—
B OIRIBEALDOBFHMEZ IR L TVE, Ky —
<y F UL, 1emlEOFHIEBICE TN L BE KT
IA—FE5OWSHENIH LTI, v F ¥ 7RI
Lo THRS LS Z5HIT 5.

L2 LA, A (MEOHRIZE) OAZEE VS
ZEMIZEY, LI, MARROWIRGBE R I—(E5
HIIFONDL EWFRS v, FOdNy—r= v F
YIRGERGSE, BRSAHRRETTIE, IEL
VR E LR E N E (EE) ZRILTL
FHIZEDDH 5.

COBRERBIT B0, < v F U IRBIINZ T,
5 S ORI itk B AT 5 S &2k D,
Wr T —135 DOLI, MABEFLASHARE 72 (87T O M A7 8 &
HWHET 5 LI, APHELEFTORR2MILT 5. Bk
MIZiE, Ny ==y FrrilioTlHbNIeyF
TREE, BEHTANCEED &9 BERT a—E M oRR
friEOZLE 25, T X MR EFRL, BIVETHEE4]
EHOWTI A MR E % 58 ELIBLAR B X OMASE
ReLTHIET 5.

LIBER EMABIR OB SIMT2 HE BT 5. 22T
1 e O FHAEI P OIMTOE X L, &% KfH A max-
IMT, “E3¥MlA mean-IMT & 72 5.

(4) AutoFreeze

IMTEHIlO B ZHE L, ELWREREIELE
B L7z 5 HEgIc 7 ) — X P REEBICER LT, IMT
FHIE % ffEE T A HERETH 5.

IMT % IEREIZETIIS 5121, 1% o Hul %l A R fil b
MzAxy L, DIERMOS A 327 TEHIT 24
EhHbH., FITUTICBRDIEKEEZHAGHLET, §f

(F2) BERBEIEAF Y h, VTV F A DITHEHF ST
FRENG. ZOBEFRMBEOFIRZHILIELI L
7N —REw). Gl BIEEVPBEREOZ X v v
BT L720E X7 ) — %217

HOBFEEZHET 5.

BIORMEL LT, MEPTLOAF Y v OWE L HE
T 5. BEEIZARHBROBIF NI EE 247512 L5
AT 5. MEOWIEIZIZIZIETHSH 5, BEH
A O % 8 2 & A REIC RIS Y725 2 &1
%Y, LI, MASRR OB ZBER LI —Foh3Hoh
b, =0, BEESMEOHLA ST 5 & MBI R
WIZHE5Z 812D, LI, MABFRIIARHEEICR .

WERERIMTEHINCIE, LI, MABE RSB 2 W 5 ik =
I—EEPLETHL. FIT, BEEII—ES0,
AutoIMTIZ X o THH Sz E 2B AL MABER
OWBEZFHMEL, MEOHLEBAF Y Yy SNTWDH R
EYEHET S, LI, MABER OB O G121,
AutoIMTIC BT B8 — < v F UV 7R EZFA L,
YTV ITRESECIEIEERL LEIVEY, Thbb
B SHBECH B LERHIT 4. £ LT, LI, MABIRZ
N2 N OB B o FFfi i 2 R & L CRUBHIBIS &
ITWHIER R E 155,

WA, HF2odMEr LT, mEOHEBEEZHET 5.
BB PMAEZEL TWD L &R EBER 7T — 7058
b, BELTMEOMBZ L HZX5IEHNTET, &I
WY R4 IV 7 ROIRRNE LTRIBLTLEY &
WO MY LH. oF ), DIEERERZ SRS 2
121k, MEFOHEZIELLELZTWA I EDULETH
4. Z 2T, AutoTrigger® JH Tk X7z MAF AR (FHFRHH)
DOEALWE I DOIIRAS, IEL MRIEIRIC TR > TW B h %
fliTaZ &k, MEFOHBEZIELL LLZOENATW
LENE)DEHET S,

EHIZ, HEIOFKAEL LT, 1 cmlEDFHIHEIC BT
BHE W T I — 5 OIRIEHERDO A2 5, ME DK
Wiz 25 x Y TETCVERE)PEHETSH. F72,
FanILHe L LT, —ZEO0MHBOM, AutolIMTTH H
ENFZIMTREHAME (meanIMT) DB+ 45012/h & <
RELTHITETW A2 E) a2 HET S, Lib4o
OIS N5, 7)) = NREISERB L, IMTRE
W 2 e LRl 252 T3 5.

3.3 FREA R

B L 72 HENIMTEHNEAN O FFli 0 720, Lk o4o
D E B LR RE & ML A A 7S IR % B 5 L 72,

BORE, AIEREIC X B SHBIIR OIMTREFI 0 1 1 2271
BICH . W EHICA S v > LTS R B
HFREND. AutoRONI & » THHNFAM (ROD) 298
FRODOFZEE L IZEEE E N5 &, AutoTriggerll & o TOk
BERWIASRIN S D T k02, FHINFEIR O W %A T
CHRFOR ST A, CHRAMORAIE, MENEOL

13



164

Panasonic Technical Journal Vol. 57 No. 3 Oct. 2011

ROI
I (sct depth-directional
& position by AutoROI)

Zoomed image
of ROI )

O FAERIC X 2 HEIROIMTHERHI O —
Fig. 6 Typical example of carotid IMT measurement with prototype system
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Fig. 7 Appearance of diagnostic ultrasound system for atherosclerosis screening
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