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Abstract

The pathophysiologic process in patients with electrocardiographic left ventricular hypertrophy with ST,
T changes but without echocardiographic abnormalities was investigated by myocardial perfusion imaging
and fatty acid metabolic imaging.

Exercise stress *™Tc-methoxy-isobutyl isonitrile (MIBI) imaging and rest '*I-beta-methyl-p-iodophenyl
pentadecanoic acid (BMIPP) imaging were performed in 59 patients with electrocardiographic hypertrophy
including 29 without apparent cause including hypertension and echocardiographic hypertrophy, and 30
with essential hypertension. Coronary angiography was performed in 6 patients without hypertension and 4
with hypertension and biopsy specimens were obtained from the left ventricular apex from 6 patients with-
out hypertension.

Myocardial perfusion and '*I-BMIPP images were classified into 3 types: normal, increased accumula-
tion of the isotope at the left ventricular apex (high uptake) and defect.

Transient perfusion abnormality and apical defect observed by '“I-BMIPP imaging were more frequent
in patients without hypertension than in patients with hypertension (32% vs 17%, p = 0.04671 in perfusion;
62% vs 30%, p = 0.0236 in 'ZI-BMIPP) . Eighteen normotensive patients with apical defect by '“I-BMIPP
imaging included 3 of 10 patients with normal perfusion at exercise, 6 of 10 patients with high uptake and
9 of 9 patients with perfusion defect. The defect size revealed by IZ]_ BMIPP imaging was greater than that
of the perfusion abnormality. Coronary stenoses were not observed and myocardial specimens showed
myocardial disarray with hypertrophy. Moreover, 9 patients with hypertension and apical defects by 1L
BMIPP showed 3 different types of perfusion.

Many patients without hypertension show a pathologic process similar to hypertrophic cardiomyopathy.

Perfusion and '*I-BMIPP imaging are useful for the identification of these patients.
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Fig. 1 Electrocardiogram showing high voltage with ST, T changes, suggestive of left ventricular

hypertrophy

Patients with high R waves (= 2.5mV)in V; and/or V, with ST-depression and asymmetrically inverted T

waves (= 0.5mV) were included in this study.

MzHT 5205, €OREREIHECEE LTI — XK
ETIEHALPTRVER 23512, EBEMOARER
ARXA=T 2 T ELHIRIEEEA A=V I %17, F0
R R ARET L 7-.

MR EHE

L. =B

HRISEME % BV TURBOBED L , LER
EELELERMERDFELR VY, RELLTOD
B RFELENICIBYT, VsE RV, CEHEM
(25mVLELE) & STIRT, FENFREDREMETH (0.5mV
LLE) AS4eHE S N7 FEBITH 5 (Fig. 1). & DER)
DHL, BEOLII-—HBREIZBNT, HELT
I-—HETRRAWEERKROFRE %2, ME—
Pz a—FiETOERRE, LERBEOREEHD 11mm
UTTHY, »oEBMEOILK, FEERZ DML
REVFLEET, POBMERY AL \V298 255 &
L, FEMBOECTIEULEMEDEHERZZIT TV

530B B LE Lz, WENOER b ERICKRED
BEELHBAL, KELHB.

2./ &

P CEBNEF OB A A — T > 7, LR
R#A2A—Drr7, Lza—HREX2BHUANIC
1ol BMERBEOH TIITEREY, LEEE,
EZUHERY, HREO4FTITERES LAE
TER & RAT L 7.

1) EBEFUHERIX -2 T

BEEINITA—F—%2HTEHRHEZTY, £
A TF R K OCHBD85% IZFE - 7B I2%°™Tc-
methoxy-isobutyl isonitrile (MIBI) 200MBq % #E L, &
CIZITEOEBRT LR L. Z20305% LY
EERTEEOMBE L |E L /2. 20 1L5EMEIC
MIBI 600—800MBq % ¥ L, 300 #%ICBR A% B L
T, EHIZD305H% L ) REIEGEZRIEL 724,
BWBICIEZANVT—, HHI)A—5 - %85 L7
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Table 1 Comparison of clinical and echocardiographic parameters between both groups

Without HT With HT

(1=29) (n=30) p value
Age (yr) 57.6+8.9 62.2+7.5 0.0293
Male (%) 90 83 NS
Systolic blood pressure (mmHg) 121£27 143£16 0.0003

Diastolic blood pressure (mmHg) 76%9 84+38 0.0008
Echocardiographic findings

Interventricular septal thickness (mm) 10.0+:04 10.3+0.5 NS
Posterior wall thickness (mm) 9.9+0.7 9.91+0.6 NS
End-diastolic dimension (mm) 48+4 50+6 NS
Fractional shortening (%) 42+4 41%5 NS

Values are mean + SD.
HT=hypertension.

Starcam 3000XC/T(GEH) & FHvy, 180°, 32 5M& b
Big L7z, 1 ARG I ES S I3 308, TF
Bid20f e L, RBEY— 213 140keV (7 1 ¥ F—IE
20%) & L7z. Uf51% 1% Rump-Hanning 7 4 v ¥ — & H
V7= back projection T A 7 4 A JE 6 mm O 4Bl BT #T
BigEERL, Zhzd LI LRBRRITER, L&
HKFHBE, HHMBBELERLY, 1 X -U%
RERICHE L7,

2) DEFRERAEBRKH A X -2 T

'2]-beta-methyl-p-iodophenyl pentadecanoic acid
(BMIPP) 111 MBq % ZHHHCBHE L, 15571 (MHHE)
L3RS GRIER) ISR RE L. WiEE1h
M2 e L, REBE—7 % 159keV & T 5 LIFHILHR
HHA A=YV 7ERBTH Y, WMBHROFHERLE
WAA—T 7 EABTH B, 42—V DHER
MG A WHRENICITo 7.

LDEERA AT 7, BBEAXA -V 7LD
FA2BHFNEIHELZIT, MEOHENEL -/
BECEFEmD I 2, aEERHL.

3) LTI

AT T — BB B T8 2 & SSA-260A, HG
(RZH) F R, WL a—-RE TR ZEXR
DEEYHETHELDIZ, ME— FLT I3[k
b LI LEHR, EERBORE, EZIRRE,
FEEEREMRRENE L.

4) LEER

ALEEIR7 70— FI2 L ) BEIRER, EEER
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*BIT L%, LHERBHFANMIE TR
(Mansfield ) # Fiv:, AZLRMBAFE LY EKR%E
To7-.

5) #EtIE ‘
FBOTHEIFYLEERETR L. EFLE
B L B IMEREO LB 13X Mann-Whitney D URE D L
it ¥ BT o 72, 3B O LEIZId Kruskal-
Wallis REXTo 7. WTFNOBEELp<005%d o
THEZOHEL L.
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1. BRERFRR

MR OER, MR, mE, LT3 —Hpr&% Table 1
R, R, EERE, EEIGERE, AZEE
BREIMBECTETA LD o205, FH, PEEHIME,
PRMME R SMEHCERMEHFL W FEIIKT
Hotz.

2. DI X=22T

1) EHEFUHERI X -V T
DFERIGED 4 7 LTIE, 1)EBER, Tk
EHLEERL, 2)EBER, KHEA X — T TLRE
D MIBI DH Y AR TTHE (Fig. 2—L), 3)EBEF A
A—TJIFEETHH05, KERIZLORERD MIBIDHL
) AAHTUHE (Fig. 2—7R), 4)EBEM CREIEFE
L, REHERCRIEDEETL \ LIHKT 5 (Fig. 2-TF),
DADDINY — U HhH BN, EBNAR TORIBIZIE
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Fig. 2 Combinations of exercise stress myocardial perfusion and '*I-BMIPP images
The upper row shows a case of increased apical accumulation of *™Tc-MIBI both during exercise stress
and at rest and '“I-BMIPP imaging at rest. The middle row shows a case of normal myocardial perfusion
during exercise stress but increased apical accumulation of *™Tc-MIBI at rest. The '*I-BMIPP image
shows an apical defect. The lower row shows a case of transient perfusion abnormality during exercise
stress and an '“I-BMIPP abnormality at the apex. Other combinations of myocardial perfusion and '2I-

BMIPP distribution were observed.

Ex = exercise stress; BMIPP = beta-methyl-p-iodophenyl-pentadecanoic acid; MIBI = methoxy-isobutyl

isonitrile.

HIMERFO BN L, SFLOREATICRE L 22
—BERIBTH o7z, BIMERE TS B CHEBIE I
LY REISHEBEL, 3FTIHOREICRE L7z—#i
RIETH o725, 2B TCEITHREORBTH Y, L
RIS RIB IR 5 A5G L Tz, BB ToX
BOMBIZEFMEFHETHMEREL D Z < (32% vs
17%), LHETIED % 4 73 THE(p = 0.04671)
IZE7% > Tz (Fig. 3). ZBIEFIERETIZ, EH)
B CIEEHET & 7R L 72 76U 3 B3 20 b B %
B0 7205, 4B TIELSERC MIBI O HL Y AR TT
AR LUz, FARRICEMER T, EEIEM CIERE
Tt L7z 2060 H 5 B RIS LS E TORLY A
HICHEZ R L. EBERICL 5 0ER ST T OH

8 (> 1mm) &, E®MERT28%, SIMERT30%
EEDN o,

2) DERRERABRH A x -S>

BEWilR A A — 2 > 7 Tld, 1) %% 7% BMIPP O 454
(IEH#), 2)05RE8CoBMIPP DHLY A A TLHE, 3) 0
G & L7 BMIPP OHLY) AR T D3 D%
y— A LNTz(Fig. 2). BIEFHETIIEE/ VY —
YI6T%, LHREBTORIEAT30% 1A HN72DIZK
LT, EFMEFHTIZIEE Y — V1d31%, LREBR
HA62% &, FDHAIIHEERE (p=0.02362) 7722
57z (Fig. 3).

3) DERER ERBREEE 1 X — D DRSE

B MERECIEB & CIEF OOAERIEZ R L
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% Perfusion “1-BMIPP Fig. 3 Variations of myocardial perfusion
80 80 during exercise stress and '’I-
p=0.04671 p=0.02362 BMIPP distribution
70 66 70 67 Left: Normal perfusion was observed in
62 66% of the control group, but in only 34%
60 )
60 of the hypertensive group. Apical defects
) appeared more frequently in the normoten-
90 Il Without HT| 50 sive group than in the hypertensive group
40 COwith HT 40 (32% vs 17%). Variations of myocardial
34 32 31 30 perfusion differed significantly (p =
30 30 0.04671) between the 2 groups.
Right: An apical defect on '**I-BMIPP
20 17 17 20 imaging was observed in 62% of the nor-
10 10 7 motensive group but in only 30% of the
3 hypertensive group. '*I-BMIPP imaging
| differed significantly (p = 0.02362)
Nor- High Defect Nor-  High Defect between the 2 groups.
mal uptake mal uptake Abbreviations as in Table 1, Fig. 2.
|Perfusion imagingJ WIPP imagingJ LPerfusion imaging I (BMIPP imaging |
N 7 | 17 N |
ormal (10) Norma Normal (20) ] orma
2 W
High uptake (1>( High uptake High uptake (5) 1, High uptake
3 3
N A
Defect(+) (9) — Defect(+) Defect(+) (5) 3 Defect(+)

Fig. 4 Relationship between perfusion types during
exercise stress and '“I-BMIPP distribution in
normotensive group
Apical defect on '*I-BMIPP imaging was seen in 3 of
10 patients with normal perfusion, 6 of 10 patients with
increased apical accumulation of *™Tc-MIBI (high
uptake)and 9 of 9 patients with apical perfusion defect
[defect(+)].

Abbreviations as in Fig. 2.

721019 381 (V97 b REFIE I 13 MIBI D/ LR ERT D
WY RAAKRTTHEESL AIER), EBRAKF TLRETOD
MIBI DELY) ;AATTHEEZ R L 72 1081 6 51, LREBIC
—BEDO KRB ERLIZIBIEBIDE 186 (62%) T, L
KRERIZ BMIPP D R IBASEIEE & I 7z (Fig. 4). BMIPP D
RIBIZEBNE TH L2 KIBL ) KTH - 72 (Fig. 2).
EIMER CILEB RN CIEFEREZ R L2205%3
Bl (V3 b LR 12 13 MIBI OUARER T DOELY AR TT
% RTER), RERTMIBIDEL Y AARTLHE % A7z
SEIH3B, BLUO—BEXREERLZSBIFIFAOE
9%l (30%) T, LERERIZBMIPP D RIBHFRD Hh/z
(Fig. 5). EB/AFCTRIEERLA5HDH L, BMIPP

J Cardiol 2000; 35: 33—-40

Fig. 5 Relationship between perfusion types during
exercise stress and '?I-BMIPP distribution in
hypertensive group
Apical defect on 'ZI-BMIPP imaging was observed in 3
of 20 patients with normal perfusion, 3 of 5 patients
with increased apical accumulation of *™Tc-MIBI (high
uptake)and 3 of 5 patients with perfusion defect[defect
()]

Abbreviations as in Fig. 2.

THRBEEL 2360, WTFRHLEBIC—BMEXR
HEELLERMTH Y, BMIPP THLRIICKIBL
ALz, BE)EMN CTHRBEICREBLEL/26TI,
BMIPP DEZE TORAIZEE THo 7.

3. BEIOES, EEEY, DHER

EEMEZED ) b, EHEM C—BUREBLZELL
6PITEBRER, £EEEE, HEREZITo L. &
BITEBRIIIER TH o7z, EEER (GRIHHL) T
2BICHEREKIIC BV TEEN AR - FROFEL R
L, LREBLEEEOHMKE/RL. R 4BITIE
PHERIIC BV TLREHFEL, FEOEKERE
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Fig. 6 Photomicrograph of the biopsy specimen of the
left ventricular apex
The muscle cells are irregularly arranged and so-called
disarray is observed (hematoxylin-eosin stain, X 33).

TAHA RO SNz, IR TIEA~R—- k%
RSB o Tz, DFAERTIEEFTL DK & i
Big 25388 & 17z (Fig. 6) .

B MU B CILEB R C T HREEICKRIEE A7z 2061 L
DSRERICRIE % A 72 2 B CRBINRE & EZ & % i
fTL7. WEFNOESTHEBIIRICRE 24T, £=
TER CREER) S M % {, (LREBRIED 2 6T
KENDRERDOBAZE & A 7248, IEEREKMIC A ~— NIk
DEZE R RIIEGUIFEL Rh o7z,

£ ES

W ETHRICST, TELEME ) EZERKLE
H&iER s, #@E 0L — KA TZOREH
DM ThR2 o 7 REB & X 5, B E O T A
A=T U7, IRIEBRREA A=Y v 7 i b LITHEMR
AR DRI RV EV ) Db T —[XHiE
BCRITNZBAFROSNT, FALME—- FLT
I-RETLERRE, EZEBREDOE LD 11 mm P>
THbI L EEHL.

IEFMERTIE, EEIEM CORIC—EED KIE
B LHEBI O A% 63, EBEM CILIEFER
LGSR TOMIBIDOHL Y AAARTCHE % 7R L 72 EFI 2SS 1,
62% DIEF] T2 LFRFH I BMIPP D KIEATFERD 517z,
DL BFTR» S, WRGEREDEEIIREEDF
AEDVE SN SY . LA LIEF MERE T3 m O
FELZ B bEHERIIZ L, BEIIREL 2 1T L7726
TEFICTIZREDI R, BEIREEIFELRVEE R

L7z, FOSE L D GO AER & 1T L 72 RERI T
EBLUROIRK % 5 $EiFECy % R, ERKELLTE
L FRRDIRREDLRIBICHEIET 70 E Bbh .
FABIIRAGZS, (OIERITHE D A Y 22 MFEAS R R 2 DAt
DIEKELLFHIE TIRBENTWS A H = X LB,
LFREETRA X —Y v 7, RIFERA X — T ¥ 7 DRFER
RoOBERTIEZWrEEZ LN,

VRERIZ BMIPP O RIE% AT FEBI O ICIE, ZFF
RE I RER T MIBIOHLY AR DS 2 o 72 3 6 & & B
BT MIBIOH ) AR TLHE Z & 72 10 B 6 BIATE
FNTHY, LRI KIFEES 5 WHEMEE R L
7o, LI I—FETIEEREZEALA 2D o7z, &
D EIE, EEOWELL T — FET I R X
NEVIILDORKTH 2 WREMEIS BV, BICEERE
5 CIRGREI S ORI DAZEII A2 S DD, LHERE
KELOHHE ICIFE &L SNAILREH TOAR= FHID
FEEME, LRENICBMIPP D RIBDSHAE L2720k
EEXET o760 L2BICREDLNICTE
T, 2O L L LRBOBEKSHBIEETHL L
FRTHTREEZ Shr.

— R IERELUAGE T, OAFRER I PR R
HBEEAILHPA IS A S N2 EHHREOFEIRENT
WBeISI0s  EEMEREICBWTLREICBIT S
BMIPP D HL ) A AAK T ASIEB) & 77 T D — @ kK IE B
DHT2% L, LDREBICBIT A MIBIOT Y A& DS, JT
HEBIRHERA A —T Y ZIEEF T ANz L, &
BAEMICE 2 —BEXEA T, LREOXREIL
BMIPP DI ) SR EM o722 LiE, TD X iRkE
JEIBICBMIPP A A — 2 V75 & V) 8l T dH 2 W HEME:
IR L 7.

ZDEHIT, ST, TEbE o EZRRLERE
BT L0, HEREED.LL I — XA CHES &%
WEEFINIZ BV TIE, HEFBIREESZ O R K FEH O —
iz a2 oM. SEIERIMEREOREE
LT, OBEKIGEE O LT T — Xk (WEE, ME—
F) CROZWDS, EAMICE ) .CEREST, T
) AEBRKERL ) b EIMEES % EA. h
5 OEFNIBEIER OEF % 1FELD L2 TB Y, IE
DAY kO — )V HHER BT % EGI T B A5, YLD
M, PEERMIME & b IEWIERE L D ITERICE o
72 (Table 1). SIMEMHTHIEFIMMERE S D IZHED
Kb oo, 961(30%) TLRE%E H.0 & L 72 BMIPP
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HEEE DA T L 0EPIESEOKRE TIZHL»T
B, BEREZEDELIRFEILELEZ LN

& B

ST, TE{L2 Mo EZRRDOLEREET 575,

EERXCER L OHEDR - FEBRRAHEA 2 -V 7 39

LII-HEEUCREORETEDOREIFHL TR
VIEBI T, ORI E LIS OE DOSEREECE 2 EAER
BLOHHE & FROREEZ RTEFSEHEEICALNR
7z. 9 LIGEFIORBICITES AR OHERA £ —
Ty T ERBREA A -V VAP ERTH -
7-.

B #

ST, TZEALR I EERALERNZEL, EFEORECLERNENZAELL2HL22EREZ Rl
L X VWEFIOREERBE D=0, OFERS L OCOHRIBAH A 2 - v 72T L 7.

ST, TZAL2 M) EZRALERZET 5D, BEOLII—RETOLERE EHL 2 RERE
RO VIES 2 BIED %\ 296 &L REEEMEDH 5 30B 0 2B ICHT TRE L7z, £FIT
9o MIBLEBI B L AFHER A X — ¥~ 7 & PLBMIPP L HFEIRIFERAH A 2 — P v V2 AT L
7-. EHEMERO6H, HIERED 4G TEBRER % 1T, EFMERHO6F TEELRIBOL
BHEREITo 7.

SEBEMOGERB L UPLBMIPP A A — Y v 7T, E%, LREOEY AATLHE, KIED3
DD Y A THEE LT, EFMERTII—BMER/KIER PLBMIPP O.LRE TO KRB S MERF
I BRI L 7 (B RIE32% vs 17%, p =0.04671; '*I-BMIPP K1862% vs 30%, p=
0.02362). IE¥IMERETLRERIZ PI-BMIPP D RIBAFRD b /=0id, EBREM CHEFRAIEE O
1065 360, LREMIBIOE ) AATLED 10FF 661, LR —BEREBOIFILZBADET18FIT
&Ho7:. BMIPPORIBIIEFRKRIBL Y KTH o7z, BEIIREZHITH CIIEBIIRICHRZE T2 <,
D ER TR & 2 o 72 O D SEGERS % A 72, B IEE Tl 'PLBMIPP T/-LAEBIC/RIE A
DN 9BITH3DONDY [ TOERINY — A bNIT:.

EEMEENS  DFEFTILORMIBERAEAT.LCHE & ABORENFET L EEILN, Z
3 LER ORI OAFERS L OUHIEEBRRHA A -V VY IR ERTH 5.
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