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E@Jﬁﬁ Thalhum-ZOl /[L\.ﬁ% U F 75 4 —Iz ct 2
JER B L AREE O L ABFEE 12 RIS 2 #e st

TRRERFIAREE HE T TR
i+ & B
(RBFI614E 2 B 25 H 1))

FHRE OO —HEE O RR I EM/NEREESEE T 2 B0 2 BRNICHS M T2 2
ERBWNE L, BEREE LEEOLZ IEXRELHE 8 A2 EES L UTEEEGL 5, LEHORY—
MRSV O RECE > T 4B (FRERER, hiE— LRATEmER, [RiERER, JEEER)
RAELL, CO4BBLUERNBRECEDEN thalium-201 LBy v 5+ 275 7 4 — %L,
circumferential profile ##47 #17Vv>, washout rate & T —MIRE DR 2T L 72, SBEEILL, ¥
HARL D A A I DAFED FIE IR, HREWIEELR( 2 KT 2 LR 5EH 5 BB R RAE O EIRE 2 i,
BFECETUL, ERIENCRED B OLHESBE I HERESEOLERNT, THEIEES
AL 7%z, 4 washout rate 1, 4 BHCLTOABETERETL, BBENIEERGERKWRT 245
B TIZE L ET L. 20 washout rate DET I3, FEERD ALESEAL TOAHMTHREETH -
7z, GBI O REARLOGHE & SRR T O SEEDO N EL T, FIHAED A AL & 72 ik washout rate AUNERE
DFHE— 2 ERRELUT 2 RUIEMNZ 28Hh 17FzEBDH 50, 05 b 12 Fli3 washout rate D&
DETTHolz, £, BEEMEEFRL 2 25 48+ 21 HEIE washout rate DAETFL, 2055 164
E RENEELL RT3 ECH -7, ERBELEHECESED 21 TR BOREEAET, 7
FAEX D iASSEDIEY 7z 20 0 washout rate i, MR L LERCET L T\ iz, - €, washout rate
OEMETZEEREO LHEHKIC L 2 A#00F LOTEEVHNAALRCERT 2 400 LOBESROA
TIRHALE Lo/, LE» S, TH—MEESA % .0 & T 2 washout rate DIET 23, FEAELLEE
ORBERL TS, I DALEDOET 245 washout rate DET R EM/IMEBREIC & -73| %
B &, washout rate O RIET I3 FHMERIES £ £ OHMBEASESIC L - TERA NS s
ahd, BRLlLT, ZORBEERTH-HREORECEECE®ELTY,

Key words hypertrophic cardiomyopathy, thallium-201 myocardial scintigraphy,
washout rate, disproportional hypertrophy

MERBELLARIESDS, 2 DBRENATR L U Tt
BIEE2TT Z o3, WEESIEWHED S Teare?,
Brock? 50 k> THREB &, BEREEN s L
I —REMHIE L Henry®, Abbasi 69 & - T X%
ah, SHTREENCZHED SN TWE, IETRE
WLEREEAER, LARIIEARZEQ RIS IR
FEBEZRT O, Fllx a—[@EES »k

FEXFRME R AR E % 75 X 7 W R A B BRSO D TETES
BOONTVWE, 5T, BFCRIEAELEGEDH
BT IEFRETRIBE Tk 2 <, LERREDLEL
KRBT —HiIchstBEL N3 ICEoTY
310 g, £ OTE—MIREDREIZ DT, ik
PORBRINICHT 25 3 o OBEREIC L Y.L
BEXR, SRR, FEAELOEHE R L F miTEEA

Abbreviations: Ap. Ant., apicoanterior wall; CFP, circumferential profiles ; HCM,
hypertrophic cardiomyopathy ; IVS, interventricular septum hypertrophy ; IVS-Ap. Ant.,
interventricular septum and apicoanterior wall hypertrophy ; T1-201, thallium-201; UT,
initial uptake ; Whole-W, whole wall-nonspecific hypertrophy ; WR, washout rate.
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HEOEERTF & L TMEFBWE IS 3 @M/l
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EOHFENKECEBE2ENTWS, LiL, B ME
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BEREENFEOONBZ I LEPREL TS, Z0DX
S RHED SEE, ERELMBEORFERC OV,
BurAry—HRERE L OBMGREHES»ICT S L 2EHKE
LT, BEERE L Z IERELLSESOLESE
EmA» oA —HEERIESEL, EHAF
Thallium-201. LB ¥ > F 7 2 74— R, B
washout rate DBEIREIZ D X MRET 1T -0k,

WNHRE L UHE
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B, £EEN, WERRPERETV, BRIFRERR
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BE K & .0 f5 iE (hypertrophic cardiomyopathy,
HCM) BE4ARERERBSERILOHEALEIERIIC
L2/ RMLHESTOFE EDICETEBNL, &
BIREE TER 2R oo - 1 B 24§, Lok 441,
HIFR 50L 12 T h 2. MERREE, £EETHT
Bos, 208RNEESMORECK>T, (VFE
JEE# (interventricular septum hypertrophy group,
IVSE) 761, )k — LARRTELER (interventri-
cular septum and apicoanterior wall hypertrophy
group, IVS-Ap. Ant. B%) 6%, (3 RETEEARERE

(apicoanterior wall hypertrophy group, Ap. Ant.
) 74, (4)3ERAIEERE (whole wall-nonspecific

hypertrophy group, Whole-W#¥) 8#ld 4 Bz HH

7. ES L CEARICE W CEFEE, BREZ
0)1’@0) AFEBZED LB RE 2 b 20 2ER
OEHFERAL, ELEEOAR-—VYEDD 2EF
bR LIz,

X$HEEE (control group, C#E) MM, MIBRESE
DLREFIC L D ABEL, FFEIAIEREREZ ST
RetE L RE 2, LMEEERELTREEZRD
B0z BEES B, S5 B, FHERMISEINRTD
5,
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ﬁﬁ@ﬁ&?ﬁ?flﬂh’ﬁ}—, E-AOEERHEL, A
TYH Y HT =T N EROLBEREIC L 0 LR
ERQELLE, DOEEEE YAV AHBIAINVY
Aa—7U EFWT35mm 374 Ma 60 3</H
THREL, TOBFICEIAS/ Bom vy 274 VA
FEATEEE % v e,

2. EERER

Judkins =12 & D 1T, EREEK 4 ~ 6 A, 5EE

&2~ 3 FADHEEL2T, FOMERZABLOE
FEXDEEZL LB SAL L O2EETEIRE
Fhr L.

3. MERAREHEL L UVEREFE

M= ERER %I Redwood 6D HEEHREL -
Genda 5D F IR & D iTo 7, HRE 2 EFFHL
40~60 E & L, pigtail TF 4 7—F V& HE T,
pigtail S F A 7 — T VEEZEIHAL, WAT—TF WV
%Y FETHEABICERS L%, 50~60 ml OERHF
220 ml/MTEAMABCHEBCEAL, LEFRGRE
1B7:. FEEERAAML 30 B, IR 60 B 2
TR & 1T, ARIRME 30 BIRE OILRKR MRS &
VINEE R KA % A v T Kennedy 5290 area-length
Bk h, EERHELEHL 2.

4. BEE - FREREIEE (K1)

DETREE, FEHEEEONER, ZhAZTNIERE
Kig» oM 1 ECRT AR L0 To 0, MERE
BRI DBONLERRORMO 2 EH K 0OER
PREL, OEFBEL Uz, EEHRERL: L C{EIE
R TH L EE0LEEO 1/3 SOBE2HE L.
g EERTERES L ORHEEIR, BRI 30 Eo
EREBERPRIZOWTH 1 A0 & 3 WAERASHT
e EELDRBEBIERO 2EIAB LV /L0 K
TEHELTESNE L OREDERE 2 &L EERIE
B, EELRERE LT,

5. FRY—MEEOSE (HB2)
IERELHEMZ LROAEE - HREEAEE L&
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WL R —REERA DO BIEIC & D 4 BICHMEL
7o, PREER (VS &) 3 HFE0 48R IEE
L, PR/BEELEZ1.506D L L1, i — LR
BEEER (IVS-Ap. Ant. B) 3@ RMIEE 2T
T L, LRELSHIEBEATTCOERESRT LD
THY, LR/BEEZ21.5 F 3T/ aEEN 2
1.5%#) bk L, LARBIEIEER (Ap. Ant. B)
WLRE» SHIEZ T TOAFRNEEELRT D
THO, LR/BEREN =15 73/ aREL
150Dk LT, FFREMNEEL (Whole W A) i,
hiEeE, LR, ATEOWTFNASIEEL Twah, %
DIEMFRE R BE TRAICERE/R/NEEL<L.50D
DL L7,

6 . EEIET Thallium-201 (T1-201) LEFY > F 7
74— (K3)

WEREIIAE L LT, £To85EAIZ 7 BilX
DHRE: L, REFBBFA 0HEE 25700, BR
WEE Lo, MERTHRZ TR L., EHAN
i, BEREM A EM405 B EEEI LT A — 5 —
v, MBI T25Watt » 5L, 2 3825
Watt ¥ 08N ¥ 2 FEREET 21T/, REM 10
BEARWC® &5 U D FHEER 2T, WRES, T
EHE2HEL L TREDTV I 2RARAHELRE
L, EREOTFRBRRLAEKD 75~80%ITE L 7 EH]
PR, COENMEBEXAEMKTRELLT, BE
EWERICELULEAT2~3mCi O T1-201 % #73
L, B l1AHRAROATR s ¥, ZO/M, &

B, REEOKHB I UVERKRTER, B, 24
A PML

IVS
RV LV PW

B

Bt

%, 4 ARICIEBRMMMERNE & LER 12 FEDIG
1Tt BFHRT 10 481 early image 2B& 1L,
Fiz 3R delayed image #BIRL 72, BiRRE
SHERET ) X — ¥ 23 L7z Technicare #8¢ 54108
Hr=Ah A7 xR, EHE, EHSMI (eft anterior
oblique, LAO) 30 &, 60 &, Z{E®D 4 FrAH» 547
vy, BRI T — 5 A% B Technicare # 8 VP 450
12 128 X128 matrix CHIEE % ZC&k L 72,

7. T1201 LAY > F 7 5 7 4 —fRAfTE:

Circumferential profile # (CFP)?-3Uiz kb, #]
HAEL D 3AAZE (initial uptake, UT) (%), washout
rate (WR) (%) ZR&, INSHIZDWTEFLL,
128 X128 matrix DERT —F 2 9 HAL—Y V7L
121, Goris &30 F7{% T background subtraction %
Fv, LHEBELEEETE AR ERICKRD 310,
FEIC KD EOROFLE, CREAEREL, Btk
HEBEOHATETE 2012, WEN - A48
MHEEEL. CFPIZ.ORE% 180EE T2 L) I8
EL, LERO 0 E,SIFED W6 ET DN -« 4
PSS E2MmHL, A5H60 K1 > MRHLAE,
DAL > P DOREEE 100% & LTRERE R,
FHE&GE & OF LAO 60 EHRICB W T & Xearly curve,
delayed curve # #it &7z, B2, early curve, delayed
curve DRFET 2D AAFEDZE %, early curve D
NIAHETHL, 100 %L T washout rate 2K,
washout rate curve 2 f\>7z (K 4), IEMH+LAO60
BEHREIZ 60 E» 5 300 EETOLOFRA > M &, 60K
75 150 EETD 5 KA >, 150ELS 210 EET

LV LVant.

LVap.

Fig.1. Representation of the simultaneous biventricular and left ventricular cineangio-

grams.

Abbreviations: IVS, thickness of interventricular septum ; PW, thickness of left ventri-
cular posterior wall ; LVant., thickness of left ventricular anterior wall ; LVap., thickness
of left ventricular apical wall; A-B, septal length; LV, left ventricle; RV, right

ventricle ; PML, posterior mitral leaflet.
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y 3AEICRSL, EEETEZAZREFE - LR
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niBEEE - LARE - pIEERRSE L LT,

. ®EE

GEEHOALIE X, Student OIERHEARD t-REIC X
nifL, EREP<0.05*EEEHD L LTHEL
7z,

514 -4
1R EEEFRHEFRE 2R T. IVSHE « IVS-Ap.
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E-710

Ant. B+Ap. Ant. 5T, ZORBENIEESMIEL <
EELTHLDIZNRTH LS, JELEED CH
LU THBICIREL Twiz, 72 Whole WHTOLH
BB CTERBCIEEL, BEOENTFELE
2L, hfE- R LREBLTRY CRLVEE
L Tvadzahs, HCM 4 #hi b BE Th o /2. LHEER
EThrEFEHRIZIOVTIR4BECHIKELE
BEianl, EZEEERPEG HCM4#TCRICLH
LEBEERLZRLLS, BEZ2RO L b0 IVS #
DAHTH -l DEEEEIE HCM 4 83 CRuckbL
EECEETH- -, 4HBTIEERZIR DL

Wi

Fig. 2. Classification of the disproportional hypertrophy in end-diastolic configura-

tion.

Abbreviations: IVS Type, type of interventricular septal hypertrophy ; IVS-Ap.
Ant. Type, type of interventricular septal and apicoanterior hypertrophy ; Ap. Ant.
Type, type of apicoanterior hypertrophy; Whole-W Type, type of nonspecific
hypertrophy ; BVG, biventriculogram ; LVG, left ventriculogram.
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ot () 3 PEHRELT %2 KB T 20K 5D~ 2
52 LAO 60 Rz DT, K6 IZERBICDL HTBEPRR 8 O/ LARAAN 21 T CBED B () okt
T, IVS B« IVS-Ap. Ant. 5 * Ap. Ant. & - Whole- LIETERL, BEREIEOC LOERRTIIRALR

WE#OEFNIC, T1-201 O FELFIEIER D A & Ei iR LT, &7, IVS-Ap. Ant. B (7)) 13, LkBt
(F UT i), B & UFH washout rate #ifg (F UHRERE KT 2. 0RSETETE2RL, Ay
B WRH#R) % CEOFHMMB LWL TRLTY JUHREE BT 2HIETRSED LRBITIRCR
3, EiAR (F) L UT oK ERL T, FEAED
LAO60 EHROFH UT thig Tld, EERAD IVS B Ap. Ant. B (R) 30LRB L UPRERE KT 2.0,

T1-201 Early Delayed
2 mCi i.v. Imaging Imaging

\ v v

B.P. %k % % X k OKk ok oK
ECG % * % w0k ok ok

Fig.3. Schematic protocol of multistage exercise testing with thallium-201 myocardial
scintigraphy using bicycle ergometer.
Abbreviations: T1-201, thallium-201; i. v., intravenous injection; 1’....10°, 1
minute. .. .10 minutes; B. P. %, measurement of blood pressure ; ECG *, electrocardio-
graphic recording ; hr, hour.

; : . i
--HASH-OUT RATE 7, Ax
CURVE /7

A 1
E i e ; 5 )
A T e ELAYED ﬁUgQE

R BN HOH

Fig.4. A case representing computerprocessed early and delayed images and the circumfer-
ential profile-curves for the early and delayed uptakes and calculated washout rate.
Abbreviations: LAO60, left anterior oblique 60 degree-image analysis; ANT., anterior
image analysis.
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AEERLCET LTS, AEERRESELERA
B & OHRAEESE TR CRE (F) I LERLT
iz, B2, Whole-W B () T HTEEHIRDE TH
x, BABESETETL T,

T WR R T, EEAD VS () 280R53
i o BIEER A ENIC o T CHEIR () L T
ETF#RLTWE, %z, IVS- Ap. Ant. B (5R) 3,
LAV TEHELZETERL TV, TRED
Ap. Ant. B (FR) TRORSE 2R OCET2RLL.
Whole-W B (1) Tl C B (F) wibL 2fre
EHEHICEEQRT EZRL Tk, ~7?, EHEGRD
FHUT iR (M6) T, IVSE (R TLARSHE
@1&?%1—3‘%&&’3%%#“@&) 5 m_ %Zi"’J WR g

=iz, LAOGOEH (F5) LIZIZFRBOFR % 2 72,
HMEn &, HCM 475‘%@@%2%@%;%&%%73%
BRI HEBRERE L 0T, R HCM &80 TI-
201 ® UT + WR OFEHIEIC DWW THRE L 72,

%213 TI201 LY v #2757 4 —0 LAO 60
Bz oW, EBAFEEREO T1-201 OFHHRR D AHE
(UT) # & U washout rate (WR) 2FTHETH
%, HCM R TEFIML Lt EEEEIC BT 2 Ty
E+EERER L CSHOEL DEFICDWTDEE
ENEEETL TS, $72, MBEHECH) IOV T

OLEEE R T 2 #Et 331

310 FIOFHELEEREDOH 2 EERTEIZD L
Tmblie, £, RIFEEHRCODOTERBRICETRIL
Je B R RT.

23, LAO 60 Eff - EEGOELEESEOD T1-201
DUT BELUTWRIZDWT HCM BHOFHHE £ KR
BTL7z. UT i3hRE LRIt Se 2 AR KRB L
5% LAOG60 Ef (M7) WwBWTIVSEE-IVS-Ap.
Ant. §f - Ap. Ant. HOBENEBELE T2 3T
VTN b FRERD S LR ERD TORSET, C
BIZHLEBIETLTY, Lal, REHEED
THIBERRESET, UT R IVSETIRETL WD
WHTL, TVS-Ap. Ant. B¢« Ap. Ant. BETidz CB#
WHLERL Ttz RSRNIEER 2 Rb T %18
HET, 3EHWUT BEREETH-o. Zhcnt
LT, BRNEREDRARZ Whole-W ##Tik, UT
BERAESETCETL, LRABETEFEETHY,
BBEC B4 E T3 IVS-Ap. Ant. B« Ap. Ant. B x
FIRRICHEARZ R LT, EER (B8) TR, £%
EEGTHEULBENEERE, EERO 3 5
WCHEREIC Rt & iz e HBEEERAL & T1-200 @ UT
OBEBRIETEERTH o 7228, UT 12 IVS BETIE 3 47l
FICCHBICLL TEREICETL, IVS-Ap. Ant. ¥ T
RETRIESE - LRSECHEIET L, Ap. Ant. B

Table 1. Left ventriculographic and biventriculographic data in 4 HCM-groups and control group
No. of S Wall thickness IVS  Ap. Ant.
Group 0 of Sex  Ase P-ATLEp EDP CI
cases M/F (yrs) IVST PWT Ap. Ant.T /FPW /PW
WA 7 4/3 42 22.3%%% 10.2* 9.2% 2.3%* 0.9 73 18%  2.6%*
16 25 1.8 1.0 0.5 0.1 10 6 0.3
IVS- 6 6/0 57  20.TXX% 12.2%%* 21.0%%%  1.7%** 1.8%** 72 17 2.7*
Ap. Ant. 8 25 1.9 3.0 0.2 04 6 7 0.3
Ap. Ant. 7 7/0 56 13.5%** 11.8%** 21.8%%% 1.1 1.8%** 78 15 2.8*
9 23 1.0 3.4 0.1 0.3 4 2 0.5
Whole-W 8 /1 48 12.6%** 11.1%** 10.8*** 1.1 1.0 78 16 2.6%
12 1.3 1.0 1.2 0.1 0.1 4 7 0.7
Control 10 5/5 45 8.8 8.4 8.0 1.1 1.0 75 12 3.6
10 08 0.8 0.7 0.1 0.1 5 5 0.7

Abbreviations :

posterior wall;
posterior wall thickness ratio; Ap.
ratio; EF, left ventricular
(mmHg); CI, cardiac index (I/min/sm).

Values are mean=£SD. Statistical differences between control and other groups:

0.01; *** p< 0.001.

others: 2, p<0.05; 24, p<0.01; 2444, p<0.001.

IVS, interventricular septum hypertrophy group;
and apicoanterior wall hypertrophy group; Ap. Ant.,
whole wall-nonspecific hypertrophy group; Control, control group; M, male;
end-diastolic wall thickness (mm); IVST, thickness of interventricular septum;
Ap. Ant. T, thickness of apical and/or anterior wall

IVS-Ap. Ant., interventricular septum
apicoanterior wall hypertrophy group; Whole-W,
F, female; Wall thickness,
PWT, thickness of
; IVS/PW, interventricular septal to

Ant./PW, apical and/or anterior to posterior wall thickness
ejection fraction (%); EDP, left

ventricular end-diastolic pressure

¥ p<0.05; ** p<

Statistical difference between thickness of posterior wall and that of the
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THAMEESE TEBIET LT, 72, Whole-
WETIRLRAE  TERPRSECHERETL Ty
7.

WR i, LAOG0 BB (R7) -IEm&k (K8) D
THROEESEZBWTH, HCM 4 BEdt iz CREICEE
LEBWETUL Tz, LAO 60 B r S e+
3 &, IVS # T3 Z OIRES IO HiEE R RS E T, Ap.
Ant. T3 T OBEIRMIOLLIE T, WR IFZEL L
BTLTW, i, HFENEERESDRE S LRET
BUBLATWLS IVS-Ap. Ant. BT, WRIZ.LZER
SHE - ATEFRAEOMAE CELWET2RT L&

i, FERREOEEEL AT IGE S 2R EESE Y
ELETL T, EZERGTHEL 25 Bie
NEEARAL AR b R X 28 7 W EE &R T, BER
7 & WR OBARIZTIB T H - 7225, Ap. Ant. BTl
DRSET, WRIZBZELETFTLTW,

iz, HCM D182 ORI DT LAO 60 el i
EROSTEMBE LRI L. EHEEIZOVWTC, Ciop
T1-201 UT « WR &% OF9{E - 2 {EEREL T2
REBTHELLTRELZLO, £2 -£3 TitA
KEET 5, ORBEEERTHELBEL Hos
RATHB., ZORFTH, T1-200 ® UT * WR Dw

Table 2. Segmental values of thallium-201 initial uptake and washout rate on LAO 80 degree-image

analysis
Post. Lat. Ap. Ant. Sept.
Group Case Age/sex mean value (%) mean value (%) mean value (%)
UT WR uT WR UT WR
Vs 855 7 50+ 7 87+ 9 4T+ 9 82+ 9 42+ g
1 DT 36 M 89+ 6 49+ 3 92+ 4 41+ 2 87+ 6 36+ 6A
2 TD 37 M 87T+ 7 56+ 2 95+ 2 52+ 2 88+ 5 45+ 3
3 0y 15 F 84+ 8 52+ 2 85+ 4 49+ 3 80+ 3 41+ 3
4 SM 63 M 84+ 4 50+ 4 86110 48+ 7 78+ 7 43+ 5
5 KK 49 F 79+ 5 48+ 5 88+ 9 45+ 3 M7 45+ 2
6 KM 54 F 86+ 4 58+ 3 81413 62+ 3 2+ 7 53+ 5
7 FK 37 M 88% 8 37+ 3A 86+ 3 344+ 44 90+ 7 30+ S5A
VS B4£ 6 3917 84+ 9 3T+ 9  Glx 4 33+ 7
Ap. Ant. 8 YK 56 M 84+ 3 40+ 4 95+ 3 38+ 1 94+ 4 31+ 3A
9 KY 59 M 84+ 8 37+ 3A 92+ 2 26+ 5A 88+ 4 27+ 3A
10 HK 60 M 89+ 6 494+ 2 88+ 4 52+ 3 89+ 3 46+ 5
11 MH 65 M 80% 2 30+ 3A 81% 4 32+ 3A 92+ 4 35+ 3A
12 YT 42 M 84+ 6 40+ 6 724+ 5A 41+ 6 92+ 4 30+ 6A
13 HM 57 M 81+ 4 35+ SA 77+ 3A 32+ 4A 92+ 5 31+ 5A
Ap. Ant. 85+10 45411 82+ 9 4011 88+ 7 43+ 9
14 SS 61 M 93+ 5 48+ 5 87+ 3 43+ 2 83+ 4 44+ 3
15 Al 60 M 82+ 9 35+13A 67+12A 26+13A 93+ 5 32+ 4A
16 TM 51 M 87+l11 49+ 5 88+ 5 44+ 2 81+ 3 45+ 5
17 TH 59 M 87+ 7 45+ 4 87+ 4 38+ 3 87+ 4 34+ 5A
18 YT 39 M 71+ 3 32+ 44 80+ 6 29+ 7TA 89% 8 41+ 3
19 AT 64 M 93+ 4 46+ 4 81+ 4 41+ 2 92+ 4 41+ 5
20 YS 60 M 179+ 5 60+ 1 83+ 5 56+ 3 90+ 7 594+ 3
Whole-W 8010 47+ 7 88+ 7 44+ 6 88+ 8 45+ 7
21 KT 55 M 179+ 5 45+ 5 82+ 3 424+ 3 87+ 9 48+ 3
22 KY 43 M 82+ 5 49+ 3 91+ 6 44+ 5 90+ 8 46+ 4
23 SH 60 M 84+ 7 50+ 3 88+ 3 51+ 2 90=% 5 50£ 2
24 TS 24 M 81+ 5 50+ 3 94+ 6 47+ 3 81+ 5 51+ 3
25 EY 54 M 94+ 6 53+ 3 914+ 3 51+ 3 92+ 5 50+ 3
26 ST 48 M 79+ 6 35+ 9A 85+ 6 37+ 5 91+ 4 39+ 5
27 IT 37 F 76+ 8 50+ 4 86+ 8 42+ 3 94+ 4 43+ 4
28 MY 59 M 66+15A 42+ 4 89+ 8 39+ 3 8011 34+ 6A
Control 84+ 9 53+ 7 90+ 6 52+ 8 84+10 51+ 7

Abbreviations: M, male; F, female; U’I:, initial uptake ; WR, washout rate; Post. Lat., posterolateral
segment ; Ap., apical segment; Ant. Sept., anteroseptal segment; A, the segmental value falling below

segmental mean value-2 SD of control group.

Values are mean=+SD.
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Pl SEEE : B=L

0 =B et eilloikiianas

Fig.5. (A) Initial circumferential profiles representing the mean curves in 4 HCM-groups and control group
from LAO 60 degree-view. (B) Washout rate profiles representing the mean curves in 4 HCM-groups and
control group from the same view. In upper panels, red curves showing IVS-Ap. Ant. group, green curves
showing IVS group and blue curves showing control group. In lower panels, red curves showing Ap. Ant.
group, green curves showing Whole-W group and blue curves showing control group.

Abbreviations: P-L, posterolateral segment ; Ap, apical segment ; A-S, anteroseptal segment ; LAO60, left
anterior oblique 60 degree-image analysis.



334 i+ B

Fig. 6. (A) Initial circumferential profiles representing the mean curves in 4 HCM-groups and control group
from anterior view. (B) Washout rate profiles representing the mean curves in 4 HCM-groups and control
group from the same view. In upper panels, red curves showing IVS-Ap. Ant. group, green curves showing
IVS group and blue curves showing control group. In lower panels, red curves showing Ap. Ant. group.
green curves showing Whole-W group and blue curves showing control group.

Abbreviations: A-L, anterolateral segment; Ap, apical segment; I-S, inferoseptal segment; ANT,
anterior image analysis.
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Table 3. Segmental values of thallium-201 initial uptake and washout rate on anterior image

analysis
Ant. Lat. Ap. Inf. Sept.
Group Case Age/sex mean value (%) mean value (%) mean value (%)
uT WR uT WR UuT WR
IVS 88+ 7 46 7 81110 48+ 9 84+ 8 46411
1 DT 36 M 93x 4 40+ 4 85+ T 47+ 3 88+ 4 41 2
2 TD 31 M 87T+ 6 AT+ 7 T4+ 6A 51+ 4 76+ 3A 47% 3
3 0Y 15 F 80t 4A 44+ 3 66+ S5A 43+ 5 86+ 8 48+ 5
4 SM 83 M 90+ 7 49+ 3 89+ 2 54+ 3 87+ 4 59+ 3
5 KK 49 F 87+ 4 4T+ 4 88+ 4 4T+ 2 85+ 6 41+ 4
6 KM 54 F 93+ 3 57+ 3 2+ 4 61+ 1 92+ 5 60+ 1
7 TFK 37 M 8T+ 7 38+ 6 T4+ TA 34+ 6A 71+ 24 27T+ 5A
IVS- 89+ 7 32+10 86+ 9 35+ 9 87+ 8 36% 9
Ap. Ant. 8 YK 58 M 88+ 3 31+ 4A 96+ 5 41+ 34 87+ 5 24+ 6A
9 KY 59 M 88&%10 33+ 3A 89 3 34+ 3A 93x 5 43+ 4
10 HK 60 M 837 49+ 2 70+ 54 48+% 3 76+ 4A 47T+ 6
11 MH 65 M 937 34+ SA 82% 4 30+ 4A 87+ 3 36+ 3A
12 YT 42 M 83+ 84 25+ 6A 86t 3 30+ 6A 87+ 6 31+ 9A
13 HM 57 M 92+ 3 22+ 3A 92+ 3 26+ 3A 93+ 4 35+ 44
Ap. Ant. 90+ 6 46+ 9 88+ 6 42+11 87+ 8 46+ 9
14 SS 61 M 90+ 6 46+ 5 96+ 2 43+ 3 88+ 6 6% 2
15 Al 60 M 88% 6 36+ 8A 83% 4 29+ 6A 89t 5 41+ 3
16 ™ 51 M 85+ 4 47+ 3 80+ 4 43+ 7 93+ 5 54+ 2
17 TH 59 M 96+ 3 39+ 5 87+ 3 35+ 2A 89+ 4 36+ 3A
18 YT 39 M 87+ 3 40+ 5 93+ 2 34+ 4A 96x% 2 35+ 5A
19 AT 64 M 92+ 4 49+ 2 88+ 6 504 3 77+ 54 47 3
20 YS 60 M 91+ 6 62+ 2 89+ 3 59+ 2 80+ 4 61+ 2
Whole-W 91+ 5 48+ 8 86+ 6 49+ 7 84+ 7 48+ 7
21 KT 55 M 91+ 3 41+ 3 93+ 3 44+ 3 86+ 5 47+ 3
22 KY 43 M 8=%7T 54+ 3 78+ 3 49+ 3 71+ 8A 50% 3
23 SH 60 M 89% 6 52+ 4 89+ 5 53+ 2 80+ 4 53+ 5
24 TS 24 M 92+ 3 57+ 3 92+ 6 54+ 4 85+ 6 52+ 3
25 EY 54 M 94+ 3 55+ 4 87+ 2 54+ 2 85+ 4 52+ 3
26 ST 48 M 907 39+ 3 82+ 4 40+ 3A 82+ 3 46+ 6
27 IT 37 F 89+ 3 44+ 3 81+ 3 54+ 4 914 2 46+ 4
28 MY 59 M 91%£5 45+ 4 84+ 4 4+ 7 87T+ 5 38+ 4A
Control 91+ 4 53+ 8 89+ 6 564 7 88+ § 544+ 7

Abbreviations : M, male; F, female; UT, initial uptake ; WR, washout rate;Ant. Lat., anterolateral
segment ; Ap., apical segment; Inf. Sept., inferoseptal segment; A, the segmental value falling below

segmental mean value-2 SD of control group.

Values are mean=£SD.
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Fig. 7. The segmental values of initial uptake and washout rate in 4 HCM-groups compared
with those in control group on LAO 60 degree-image analysis. The vertical bars showing
mean value®SD of each HCM-segment and the ¥r3¢ regions showing mean value+SD of

each control segment.
Abbreviations: PL, posterolateral segment

; Ap, apical segment; AS, anteroseptal

segment ; *, p<0.05 compared between HCM-segment and control segment ; ***, p<0.001
compared between HCM-segment and control segment ; AAA, p<0.001 compared within

the same group.
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Fig.8. The segmental values of initial uptake and washout rate in 4 HCM-groups compared

with those in control group on anterior image analysis. The vertical bars showing mean
value+SD of each HCM-segment and the v ¥ regions showing mean value+SD of each
control segment.
Abbreviations: AL, anterolateral segment; Ap, apical segment; IS, inferoseptal
segment ; *, p<0.05 compared between HCM-segment and control segment ; **, p<0.01
compared between HCM-segment and control segment ; ***, p<0.001 compared between
HCM-segment and control segment ; A, p<0.05 compared within the same group.

Table 4. Scintigraphic pattern of patients with decreased initial uptake and/or
washout rate in 4 HCM-groups

. Group Total
Scintigraphic Vs ota
Vv . Ant. Whole-W
pattern Vs Ap. Ant. Ap. An ole
D/T (%) D/T (%) D/T (%) D/T (% D/T (%)
UT , WR 40/7  (57) 69/6 (100) 49/7 (57) 39/8 (38) 179/28 (61)

-, 2/T (29 5/6 (83) 3/T (43) 2/8 (25) 12/28 (43)
L 2/7T (29 2/6 (33) 1/7 (14) 2/8 (25) 7/28 (25)
ol /7 (4 2/6 (33 /7 (14 0/8 (0) 4/28 (14)

Abbreviations : D, number of patients with decreased initial uptake and/or washout
rate; T, total number of patients of each group; UT, initial uptake; WR, washout
rate; —, within normal limits; |, below segmental mean value-2 SD of control
group ; 5, total number of patients with decreased initial uptake and/or washout rate of

each group.
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B 2T A(FRIEER, (2) Yamaguchi 597
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TN TET B LS TV B2,
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ERET 23D, 20 1R IBEHME X U Z ik

LB TH -7, Pitcher 5294 R RALLEE T
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Table 5. Scintigraphic pattern of segments with decreased initial uptake and/or washout
rate in 4 HCM-groups on LAO 60 degree-image analysis

Scintigraphic Group
pattern VS VS Ap Ant.  WhaleW Totel
Ap. Ant. p. Ant. ole-

UT , WR Ds/Ts Ds/Ts Ds/Ts Ds/Ts Ds/Ts
-, 3/4 7/10 3/5 0/2 13/21
L, - 0/0 1/ 1 0/0 0/1 1/ 2
el 0/0 /1 11 0/0 2/ 2
Total 3/4 9/12 4/6 0/3 16/25

(%) 75 75 67 0 64

Abbreviations : Ds, number of disproportionally hypertrophic segments with decreased
initial uptake and/or washout rate; Ts, total number of segments with decreased initial
uptake and/or washout rate. Others refer to Table 4.

Table 6. Scintigraphic pattern of the posterolateral segment in HCM-group on LAO 60
degree-image analysis

UT/WR -/ ~/1 L/ o~
No. of % . 1 .
segments
mean
value£SD 85:+8/50+6 81£8/34+7

Abbreviations : Refer to Table 4.
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Fig.9. Diagrammatic representation of the relationship between initial circumferential and
washout rate profiles. (A) Initial circumferential profiles decreasing, but washout rate
profiles within normal limits. (B) Initial circumferential and washout rate profiles
decreasing. (C) Initial circumferential profiles within normal limits, but washout rate

profiles decreasing,.

Abbreviations: E, initial circumferential profiles (early curve); D, delayed circumferen-
tial profiles (delayed curve); W, washout rate profiles (washout rate curve).
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Abstract

The present study was attempted clinically to clarify the pathogenesis of disproportional
hypertrophy in terms of the disturbance of coronary microcirculation. Twenty-eight patients
with hypertrophic cardiomyopathy (HCM) associated with normal coronary angiogram were
categorized into four groups according to the distribution of disproportional hypertrophy in the
left ventriculography and biventriculography: Interventricular septum hypertrophy (IVS) group,
IVS and apico-anterior wall hypertrophy (IVS-Ap. Ant.) group, Ap.-Ant. group, and whole wall-
nonspecific hypertrophy (Whole-W) group. The HCM-patients and 10 control patients participat-
ed in exercise testing with myocardial scintigraphy. The circumferential profiles based on the
scintigram were analyzed with reference to the relationship between washout rate and dispropor-
tional hypertrophy. As compared with the control group, the mean values of initial uptake in
the four HCM-groups decreased in the apical segments and the lower part of anteroseptal seg-
ments which were reflected disproportional hypertrophy. The mean values increased signifi-
cantly in the upper part of anteroseptal segments which projected the largest amount of myo-
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cardium three-dimensionally. The mean values of washout rate in the four HCM-groups de-
creased significantly in all segments, especially in the segments which were reflected in dis-
proportional hypertrophy, and also decreased equally in the segments with the increased initial
uptake. In comparison between the segmental values in each HCM-patient and those in the
control group, the initial uptake and/or washout rate decreased below the mean value-2SD of the
control group in the profiles of 17 out of 28 HCM-patients. The segments with decreased wash-
out rate and normal limit of initial uptake were observed in 12 out of 17 patients. In 25 seg-
ments out of the total segments in HCM-patients, an initial uptake and/or washout rate fell down
below the normal limit. The washout rate decreased, the initial uptake remained normal in 21
out of 25 segments, and 16 out of 21 segments were reflected in disproportionally hypertrophic
wall. In the posterolateral segment which is the thinnest wall in the left ventricular wall of HCM,
the mean value of washout rate significantly decreased in 20 patients with normal limit of initial
uptake, as compared with the control group. Therefore, the decreased washout rate without the
decreased initial uptake could not be explained only as a pseudophenomenon which is due to
the pseudo-normal initial uptake caused by the increased amount of myocardium in the hyper-
trophic region. These results indicate that the decrease in washout rate around the dispropor-
tionally hypertrophic wall is characteristic of HCM. It is suggested that the decreased washout
rate with the decreased initial uptake is caused by the disturbance of coronary microcirculation,
and the decreased washout rate without the decreased initial uptake is caused by not only the
disturbance of coronary microcirculation, but also by the metabolic disturbance of myocardial
cells, In conclusion, both disturbances are closely related to the pathogenesis of disproportional
hypertrophy.



