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Fig.1 Distribution of circumferential strain at the end
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Fig.2 Strain components at the end systole in subjects
A and B, and healthy humans.
(a) Septal wall, (b) Lateral wall.

septal lateral
c O o
g .
7]
8-01
(&
=
-
a
g 0.2
E O subject A (woman, 58 yrs)
E B subject B (man, 78 yrs)
03 + ® normal (mean+SD, n=10)

%3 WERE A, BBLUEBEEOINGAB BT 28
MECT A

Fig.3 Minimum principal strains at the end systole in
subjects A and B, and healthy humans.

ZOVTFAMBELTHE2HAEZRT, BARICTF 1
S, BRANEVTAOAEE, FEEMETRAR AR
ThoOHL, FRMETRERESATH ),

5 % =

AR CTRLE S, E¥XUBOBE, |
1575 13 AT E Y 3B V> T A AT SEEREY 1 Y
3. ZhiCHL, SENRELLEMT Oy 7 %45
TR OIEDRBL T, FRICBWT, LN
BAARCHRT 5 2 eBmaEniz, —ific, H2iem
ZROHS 3 wizHFOYEICNELSIIL 3 £, ik
DENZ F5EROABAMAIGHBIER T 5. Bk,
LIEAIC BT, DEFEEPIC I 0PN E ORI G 1
REROMEARARNSREET s EELONG, LT
BT, FEFOPBRTE, L, Z03EON
AAmEA L TREET 2720 OEBEE D 24
TBSY, BELLFERIGHC L VB ani- L%z
SNs. REFIHEM T Oy 7 2045 LR OBEFE T
HBEEFETLHE, BEMENOELC TR LE
HE LT, LBOHEEFENE L 2HEEET, #lm
CHRMEC L S NEREOTHh, 2 VREEOMH
BERZENFEZ ONDH, FBFOBRD A H S HiH
BADPERETLILERTERYL, UASD O#E
TR, #X¥r7EEROTHERNOVBECE T 2.0%
R L EEEE 2RO ER, ZOEFTIIE
DEEEHVBHONILELTWS, LT, 20T
X& & S NIEGIDIRBLOERE D & 28 3 2 &R T
H2%5E, LHEC L5 VEEEETHSREEET O
FRERTHL LB L, %, HRANLGE S
LVREMT 0y 7 R BMTHET 2 ER%E RS E
iz, EEEESHOERIZOWTI S CRILTYL
EFRH

BIRCTRLI LI, BIFEVTHERWITHb
T, KEFOPRRIc BT 2R LEREG2FRT
ENRTEabod, F2H(2) dobh s ki,
AIEFIOPETCIRFAR A RADORF DEERIZHE S 5
HADMEH, ThbbEEDFEIBELTWS, Fih
W2, LEMRZOL D REREESERTEE, B
BADOBAEA 2R TRIEV T 2, FEHEOH
HERBT I LW d, BRI, F4E»5, hp
HETRBENEVT O FABEEAAERT I LY
WEaEhs, LEOZtds, BAFUFaEHENLT
DI R TR T 2081, FORE a2 TRL, U
THMBELCTWEHRE (VFAOFHA) & B
TERTHILDBTARTHLEEZOND,

= 5% =,



MREERED

6. % & ®»

AR T, OHHEES R HENBSN L D FET 2
CLOEERY - HREERN T 210D, MRIDS ¥
vI7EERVT, EMT 0y 27 %4 HRROHEEC
B AELERIGEES ORI 2 AA 1. TORER,
AEFITIE, BIECBWTRIERDE AROERET
pRTOML, PRICBWTRIERDE A
HENZHY, FEAMCELESERT I LHES L
riofe, LEORIRE D, HEFO XS 228 %R
TRBOUIEE R - RFTECFHES 5 LT
b, FFEIVEHININEEBNEATHL LEX
shiz.

EFECEBLERE THHE VR u iR TRambED
tHEERE, ERFHERRS LUV GEEAAT 1+ 4
Wy AT LOFFGERICEST 5.

X ik

1) E.A. Zerhouni, D. M. Parish, W.]. Rogers, A. Yang &
E. P. Shapiro: Human heart: tagging with MR imag-
ing—a method for noninvasive assessment of myocar-
dial motion, Radiology, 169, 59/63 (1988)

2} L. Axel & L. Dougherty : MR imaging of motion with
spatial modulation of magnetization, Radiology, 171,
841/845 (1989)

3) L. Axel & L. Dougherty : Heart wall motion : improved
method of spatial modulation of magnetization for MR
imaging, Radiology, 172, 349/350 (1989)

F ¥ IR & BOEESEE O BT

4)

5)

6)

9)

10)

11)

12)

(139)

M. B. Buchalter, J. L. Weiss, W.]. Rogers, E. A. Zer-
houni, M.L. Weisfeldt, R. Beyar & E.P. Shapiro:
Noninvasive quantification of left ventricular rotational
deformation in normal humans using magnetic reso-
nance imaging myocardial tagging, Circulation, 81,
1236/1244 (1990)

R/ ERE, )l 8 ESEREEAVLFLVEAD
ERMFHEIFEOMRE ERET L EETF, 29-2, 123/129
(1991)

L. Axel, R. C. Goncalves & D. Bloomgraden : Regional
heart wall motion : two-dimensional analysis and func-
tional imaging with MR imaging, Radiology, 183, 745/
750 (1992)

A.A. Young, H. Imai, C.-N. Chang & L. Axel: Two-
dimensional left ventricular deformation during systole
using magnetic resonance imaging with spatial modula-
tion of magnetization, Circulation, 89, 740/752 (1994)
M. A. Fogel, K. B. Gupta, P.M. Weinberg & E.A.
Hoffman : Regional wall motion and strain analysis
across stages of Fontan reconstruction by magnetic
resonance tagging, Am. J. Physiol, 269 (Heart Circ.
Phisiol., 38), H 1132/H 1152 (1995)

M. A. Fogel, P. M. Weinberg, A. Hubbard & J. Hasel-
grove : Diastolic biomechanics in normal infants utiliz-
ing MRI tissue tagging, Circulation, 102, 218/224 (2000)
TRHERER, &£/ ERE, BHEE: ¥ SHBCL2ELE
DEEQIEEFE EAET L EEIF 36-1, 7/14
(1998)

TRIEER), AL/ ERE, )IEEE, MAFH, EHEFE: 5 ¥
¥ 7 & BBROONHENEE, £HETLS, 40-1, 20/27
(2002)

\UEE, AHEE #BLUH— *FHES BE B BTR
F 7 & 0 HEER . CEFRGEE - BREEDER
FHIE: & EfffL, ARERIEBEESHSE, 18-Suppl., 238
(1998)

Analysis of Left Ventricular Wall Motion Using a Magnetic Resonance Tagging Technique :
Measurement of Circumferential Elongation of Ventricular Wall in Patients with DCM*

Tadashi INABA,** Yasutomi KINOSADA,*** Shingo Kawasaki,t
Hideaki OBATA,** Masataka TOKUDA™*

Deformation of the left ventricular wall during systole was analyzed using a magnetic resonance tagging technique.
The subjects were two patients with dilated cardiomyopathy accompanied by a left bundle branch block. The
circumferential strain at the short-axis section was employed as an index for evaluating cardiac contractility. The
results showed that the circumferential strains in the septal walls of the patients were different from those of healthy
humans, having positive values. This study proposes that circumferential strain could be an effective index for the

quantitative evaluation of cardiac contractility.
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