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Table 1 Performance and pulse sequence of
imaging device

Device
Magnet
Mode of image

Siemens, Magnetom
1.5 Tesla
FISP method

Pixel sizes 192 X 256
Slice thickness 5 mm
Cardiac gating ECG
Delay time 10 msec
TR 50 msec
TE 12 msec
Average 4

Flip angle 30

TR : repetition time TE : echo time

##914-16581 L 72, IRk EARE & L T 1#HE
LRAL, EENEIENE L B DHER
HEEAR E L 72,

BIENREIR, LBOEBICH > -EREHES
ROEELIDFHEESEICL, 2T L0EBEED
TH5 5 EBRbNEFRERNPLR LS THRE
WKWE &2 #iEL (Fig. 1-0©), 2V TEEDL
RER & RBIARGRIGESE T % 8 2 RHLME % Hi%
L, ESKFRE@MECE- %2572 (Fig 1
-@). ZOEHRLET.OREBEEERREPRE
BrEZEERMEZ2E. COBEBRLETHE
DRER L R R REBELIMEBREL, =
NCEELRETESEME %72 (Fig. 1-
Q). EERIIEENELZ 4 F5TAMETEN
Fhgey, BECRRL LERAONE
BASE (Fig. 1-@®, XEI2A#), M LR
% APEX (Fig. 1-®, REN1A&#) &L T
J:: RV AR

kiz, Fig. 2ic/RL7zmm <, BASE B Ur APEX
DIRR MG R VRGN £ L F U B
T, KEZEE#% anterior septum(AS), posterior
septum (PS), posterior (P), lateral (L),
anterior (A) Ic 5 &4 L 72, &IMLicHOWTF

NENDIZITHRIBTREZREL, FAEE

BINMEBNEDIRIE & L CIRMEEAR Arie B v gk
(% wall thickening : ¥WT) % (IU#HEFLAEE
B — LR EABE ) /YRR A MABEE X 100& L T
BHLA, B, ofeiEe LT, ZEMANL
BT % Keh, RFrEEZELE (% change of

Fig. 1 Method to obtain the left ventricular
short-axis image.

segmental wall area : %AR) % (N#EkKERE
T — LR R A ) LA AT X100 L T
BHLZ &, RER 2 ADBEREEMENT
v, HENEY S5 YLURNDRE, ZHTHiEE
v, 2 ADRIEENED S YU LNEND
BEAIR, EZHCIVAEL, 3IANTHIE
FRWZ,

BB PHECERRERETRDbL, it
PR E, —TERES ST L Scheffe N
FEN SEHEE A, BRES%UTEE
Bl
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End-Diastole

End-Systole

Fig. 2 Segmental description of the left ventricle.
The short axis image was divided into five segments ;
AS=anterior septum, PS=posterior septum,
P=posterior, L=Ilateral, A=anterior

& R

1. #EEICBITs2RE

G1licBWT, %YWT i3 BASE Tix AS : 41+
28%, PS:45+25%, P:48+28%, L :57+
31%, A : 61+29% L ¥RMLIC & 2BV 2EHLH
-7 (Fig. 3). APEXicBWwTd, %WT it
FNENTI+38%, 74+30%, 102+53%, 112+
49%, 88+389% L BMLHI NER 2B L b - 12,
LA L, AT BASE & APEX & o H#g
Tix, PS, P RUL ¢l APEX %4t BASE
N LEFICKE (p<0.05), AS & AT
HEtBNC AR TR TV DR E WEMZ D
7= (Fig. 3).

%AR I2DWT L, G1lizBWwT BASE Tiz
AS: 9 +10%, PS:13+13%, P:11+11%,
L:18+11%,A : 17+14% L EBALIC & 3BV %
B -7 (Fig. 4). F72, APEX T3 %
n#N19+20%,17+10%, 30+12%, 31+16%,

28+18% L MMFINERZBD U o2, Ly
L, BEAL T BASE & APEX & DI TiE,
APEX #%%* BASE &Y § KX Wi % 2
7= (Fig. 4).
2. EEL HCM &% & 0 gt

HCM B&HicowTid, &PlESEi BRI
[BEii= (EF) 1261-86% (F#472%)] Th - 7=,
Gl G2 tOMTREZEZEL 2\WwT%WT
RU%AR % H#$ % &, BASE, APEX iz
AREEZAD UL -1, ZZITIOHRELNE
fLic k2B %BdLd o722 L 2 EZEL, 5
fric BIFRIC BEBAL 2 JRKRMIBEFIC L ), 12
mLZl T (G2a), 12mm# &5 15m (G 2b), 15mm%
BZ5LD (G2¢) NIBICHELE. Fokk
R%WT 12, BASE Ti3G 1 :51+29%,G2a :
83+40%, G2b: 47+38%, G2c: 32+21% &
G2a Tlifhi#EL W ARiIc K& < (p<0.01), G
2¢ T2 G1 (p<0.05), G2a (p<0.01) &
W8 L CHEEIC/EH -7 (Fig. 5). APEX i
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Fig. 3 % wall thickening (%WT) in the control subjects.
There were no significant differences among segments in each dimension.
However, % WT was significantly higher in PS, P, and L of the apex than those of corresponding

segments of the base (p<0.05).
AS=anterior septum, PS=posterior septum, P=posterior, L=1ateral, A=anterior
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Fig. 4 9% change of segmental wall area (% AR) in the control.
%AR of the apical dimension tended to be higher than the corresponding %AR of the basal
dimension. C
AS=anterior septum, PS=posterior septum, P=posterior, L=lateral, A=anterior
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Fig. 5 9% wall thickenig (% WT) in each group of wall thickness.
At the base, ¥ WT was significantly higher in G2 a and lower in G2¢ thanin G1.
At the apex, %$WT decreased in parallel with an increase in wall thickness, resulting in
significantly lower in G 2 ¢ than other groups.
Statistically significant ; *p<0.05, **p<0.01.

G1 : control subjects

G 2a : HCM with end-diastolic wall thickness £ 12mm
G2b . HCM with end-diatolic wall thickness from 12um to 15mm
G 2c | HCM with end-diastolic wall thickness > 15mm

BV THEFNFNRTE45%, 89+41%, 61+27%,
40+24% ¢ G2c TRMEL VARSI
72 (Fig. 5).

%AR l2ovTit, BASE Gi3G 1 : 19+17%,
G2a:34+18%,G2b: 16+14%,G2c: 9+
8%¢ G2a TixIBL N FRICKEL (p<
0.01), G2¢c Tix G1, G2a Lt H®ELCAHE
IZ/N&8 572 (p<0.01). APEXicBWTY,
FNFN38+31%, 39+31%, 24+15%, 14+
12% & G2c Tix G1, G2a kN HHicPHE
7 o7z (p<0.01) (Fig. 6).

G2IEBWTIRKMERE L BYWT L DIEEH
BEEMRE L7, BASE TIEWEIZ r=—
0.60 (p<0.01), APEX Tt r=—0.70 (p<
0.01) &N FNEELANIHEEBGEERED
(Fig. 7-@, ®).Eiz, %AR ic D>\ T b BASE
Tiz r=—0.67 (p<0.01), APEXTi3 r=-
0.58 (p<0.01) & ZNENFE L ANHEBBERK
B (Fig. 7-0,@).

3.

a-_-
1) mFE, Gk

EZBIUEHRICHELRIZT L EI LIS
HMOEFE2RETT 2 BT, ZBEDLHSR L
IE#% 8 L7z, BASE lcDwTlt, a8,
mEE HIc KRB THFEZL2BH%Uh 72 (Table
2). APEX [c2WnT, L8k BEL LI
REMTEREL2BH s -7 (Table 2).
2) ¥ 5 %

G2itBWT(, BEERADEEIZOVWTRETL
7.

(). 3

G2nRE%, BEMBENRER L ek 5B
ICGBLTHELL 0B, hoEioks
BEEL L7 27, YWT 2D Tid,
BASE, APEX & bicBBMENEERTIIAE
ExBDHLH 572 (Table 3). % - TBEN TEE
ERlIcRE LT, 2hFNicsWwT BASE T

SEEE I B RITTRORTF O

% p
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Fig. 6 9% change of segmental wall area (%AR) in groups of each wall thickness.
9%AR was significantly higher in G 2 a than in other groups, and was less in G2c thanin G1

and G 2 a at the base.

%AR was predominantly less in G2c than in G1 and G2a (p<0.01) at the apex.

2 G2a THIBEL NARICKE (p<0.01),
APEX T3 G2c TiEL D AREICHE < (p<
0.01) (Table 3), k% 18 & L TREL.
BALEFETH -,

%AR i2owTd, BASE R APEX & 3
RAEMENERETIIFEELZAHT (Table
4), MBNTEEIICKRITL T, g0
$WT BASE Tz G2a THIEI D AEIZK
% ¢ (p<0.01), APEX TI1 G2cTtG2a k
NEEIPE 72 (p<0.01) (Table 4).

(2) Ca #Hi3

G2 DEBNEHNZG 2 EE LT, Ca
RIENRGE L IR EE D 2 Bz ol T HosE
L72. %YWT i3, BASE, APEX : iz CafE
MBENEBRTCIIEEZL2RH % » -7 (Table
5). $-MBNTEENICRILTL, 2%
NizBWT BASE Tk G2a THIELINAER
A& < (p<0.01), APEX Ti3G2cTG2a
I NHFFIZ/IE L (p<0.01) (Table 5), &k
PIBLLTRELBELRARTH - 72,

%AR i22Ww T4 BASE, APEX & iz Ca

MENFETIIHEREZEL2AHT (Table 6),
MEN TEREEICKRE L Th, TnZhicsy
T BASE Tit G2a THiBEL D ARICKEL
(p<0.01), APEX Tix G2c TG2a &N%&
Fio/hEH o7 (p<0.01) (Table 6).

3) subtype

kiz HCM o subtype Blic % WT R UF%AR
lCoWw T HERET L2, £, BASEKBITS
%WT |2, HOCM :54+41%, HNCM : 57+
43%, APH : 54+45% & 3 B CHABELEVE
% h -7z (Fig. 8-0). APEX it 8T,
HOCM : 65+39%, HNCM : 66+41%,
APH : 60£30% & 3 EMIcAEEZ DLy
7= (Fig. 8-®@). KRIZ%AR Iz DWTHKEIL ™
#%, BASE i3 HOCM : 20+23%, HNCM :
20+23%, APH :18+t17% s FEE*ZHT
(Fig. 8-®), APEXicBWwWT Y, #FNFN30+
20%, 22+23%, 23+17% & IEMIcEEE?
BdLuh -7 (Fig. 8-@).
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Fig. 7 Correlation between diastolic wall thickness and % wall thickening (%WT) or % change of

segmental wall area (%AR).

Wall thickness showed a significant relationship with %WT and %AR both at the base and the

apex.
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Table 2 Heart rate and blood pressure in each group
BASE APEX
Gl G2a G2b G2c Gl G2a G2b G2c
H(‘j‘;’ﬁtnl)‘a‘e 665  69+8  68+9  67+8  66+5 698  69+9  67+8
BPs 12716 13118 12911 131+7 127+6 131+8 128+9 129+7
BPd 745 78%9 76+8 767 74+5 77+8 7619 7£7
(nmHg)

G1 : control group
G 2 a . end-diastolic wall thickness is less than 12mm in HCM.

G 2b : end-diastolic wall thickness is from 12mm to 15mm in HCM.
G 2 ¢ : end-diastolic wall thickness is more than 15mm in HCM.
BPs : systolic blood pressure

BPAd : diastolic blood pressure

Table 3 Influence of 8-blocker on % wall thickening (%WT)

BASE APEX
G2a G2b G2c G2a G2b G2c
Abloce ) 1060273 a9xa 3627 87+38 6319 35* %20
(]
Ablocke (5} g0 g2za; 26+19 9335 59+23  42%*£26
(]

* p<0.01 is by comparison with G2b and G 2 c at the base.

* % p<0.01 is by comparison with G2 a and G 2b at the apex.

G 2 a . end-diastolic wall thickness is less than 12mm in HCM.

G 2b : end-diastolic wall thickness is from 12mm to 15mm in HCM.

G 2 ¢ : end-diastolic wall thickness is more than 15mm in HCM.

No significant differences were observed between with and without 8-blocker in the corresponding

wall thickness groups.

Table 4 Influence of 8-blocker on % change of segmental wall area (%AR)

BASE APEX
G2a G2b G2c G2a G2b G2c
fblocker (+) ggexss 18316 5413 35%20  25+16  10**10
ﬂ’b1°°(‘f,2r) (=) gpeiay 14+11 10+11 42+34 23+16  15%*+13

* p<0.01 is by comparison with G2b and G 2 ¢ at the base.

* % p<0.01 is by comparison with G 2 a at the apex.

G 2 a : end-diastolic wall thickness is less than 12mm in HCM.

G 2b ! end-diastolic wall thickness is from 12mm to 15mm in HCM.

G 2c ' end-diastolic wall thickness is more than 15mm in HCM. )

No significant differences were observed between with and without 8-blocker in the corresponding

wall thickness groups.
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Table 5 Influence of Ca channel blocker on % wall thickening (%WT)

BASE APEX
G2a G2b G2c G2a G2b G2c
Ca Cha“"el(f,}t‘)":ke' () ggeq1 49+27 27416 84437 62427  39**+19
Ca °ha““el(2/i‘)’°ker (=) gge+5) 38427 34+24 93435 60+20  42**=2l

* p<0.01 is by comparison with G2b and G 2 ¢ at the base.

* %p<0.01 is by comparison with G 2 a at the apex.

G 2 a : end-diastolic wall thickness is less than 12mm in HCM.

G 2b : end-diastolic wall thickness is from 12mm to 15mm in HCM.

G 2 ¢ . end-diastolic wall thickness is more than 15mm in HCM.

No significant differences were observed between with and without Ca channel blocker in the

corresponding wall thickness groups.

Table 6 Influence of Ca channel blocker on % change of segmental wall area (%AR)

BASE APEX
G2a G2b G2c G2a G2b G2c
Cachamelblocker () gpe117 18217 6x9 a3 26x18 18R
(]
Ca channel Socker (7 geer19 15213 1Rl 429 21215 1612
(o

* p<0.01 is by comparison with G2b and G 2 ¢ at the base.

* *p<0.01 is by comparison with G 2 a at the apex.

G 2a : end-diastolic wall thickness is less than 12mm in HCM.

G 2D : end-diastolic wall thickness is from 12mm to 15mm in HCM.

G 2c¢ : end-diastolic wall thickness is more than 15mm in HCM.

No significant differences were observed between with and without Ca channel blocker in the

corresponding wall thickness groups.
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HRRAEEE -7, #-C, HCM & 5%
AN BEMDRIE L % 3 HENIBESCHEED
BATIZIE MRI BEBHSTHEHLEEZ bia s,
FEFBEZEINTEHIERNZEL AN, LKEE
BEOBrEEER % 2 MRI # B TRETL
T®ERDL N, £ TERIR, FLVWEER
Wik TH 5% MRI #HWwT HCM ic BT %
BT EZ BN FEEBIC DV TRET L 72,
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thickness R N H H % Efl2 DR FICKEFL

Twa, #- T, EFIC X - THEi%ED LB
BB e 35412, pulse sequence # control 3
IV HRLERERLI LS TES, K
2, FETIIEME % 2 MERRICIHREL 272
SHEEAS0msec B LB LNk - /o
T, HREKIEILLERO R BOEAD» 510
msec # &L, EDEFIC BT LIERETH
5 EEZLNBH, WHERBBIC DWW TR RE
DIEAD 51313360msec & Lz L o, £EH
ICE>TRENBERYP L 1L ELNEBREND S
LBbhs, LL, 2HEEIFASmsec T
HN, YWT R%YAR ORIEICIZIFEE LRI
|ALEZILND,

HIfid 5 23 £FE inotropic agent % AML
72HA DR GEHIEBIRE # AT L 72 Langer
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Fig. 8 9% wall thickening (%WT) and 9% change of segmental wall area (%AR) in the subtypes of HCM.
There were no significant differences in 3WT and %AR among three subtypes of HCM.
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WML/ S N Z &0 5, LIS OMIEIZ 2
NEBERDOLTWEIHCEELT, EEREZ
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HBLTCELNLBARLTNOPHL2 TR -
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Regional left ventricular contractile dynamics in hypertrophic
cardiomyopathy estimated by magnetic resonance imaging
Tetsuya SATO
Department of Cardiovascular Medicine,

Okayama University Medical School,

Okayama 700, Japan
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To assess the regional myocardial function in hypertrophic cardiomyopathy (HCM), I
examined the systolic wall thickening (% WT) and percent change of segmental wall area
(%AR) using cine magnetic resonance imaging in 23 normal volunteers (G1) and 40 patients
(G2) with HCM. Short axis images of the left ventricle were recorded at the base and the apex,
and were divided into 5 segments, and % WT and %AR were measured for each segment.
There were no significant differences in % WT and % AR among the segments in G1, while %
WT of the posterior septum, posterior and lateral segments in the apex were higher than the
corresponding segments of the base. Wall segments of G2 were classified into 3 groups
according to end-diastolic wall thickness : G2a, <12mm ; G2b, 12< <15 ; G2¢, >15. At each
slice level, %WT and % AR were highest in G2a and lowest in G2c.

These findings suggest that myocardial shortening in normal subjects is higher in the apex
than in the base, and, in HCM, regional myocardial function decreases in association with an
advance of hypertrophy, with a possible compensatory increased wall function of normal

segments.



