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Myocardial Sympathetic Activity and
Characteristics in Hypertrophic Cardi-
omyopathy : Comparison With Hyper-
tensive Hypertrophy
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Abstract

The characteristics of myocardial sympathetic activity were studied using myocardial imaging with
1-123-metaiodobenzylguanidine (MIBG) in 16 patients with hypertrophic cardiomyopathy (HCM), 12
patients with essential hypertension and left ventricular hypertrophy (HT) and 10 normal subjects. Myo-
cardial imaging with MIBG and thallium-201 (T1) was performed at rest on a separate day. The index of
myocardial MIBG uptake, “uptake ratio”, was calculated from the percentage uptake of MIBG and TI.
Reduction of myocardial MIBG during 3 hours (percentage washout) was also calculated. The extent of
the defect was quantitatively assessed (defect score) from the bull’s eye map.

Global “uptake ratio” of the delayed image decreased in the order of normal subjects, patients with HT
and those with HCM (p<0.01). Defects in MIBG images were observed in all patients with HCM and
92% in those with HT. The defects were located in the inferior and lateral segments in patients with HT,
but around the entire left ventricle in patients with HCM. Both groups had smaller regional “uptake ratio”
than normal subjects, but HT and HCM demonstrated different behaviors: reduced in the inferior and
lateral segments as compared with other segments in HT, but distributed equally in all segments in HCM.
In patients with HCM, percentage washout was significantly accelerated in comparison with patients with
HT and normal subjects in both global and regional analyses, but there was no difference between the
latter two groups.

Disturbance of myocardial sympathetic activity observed in patients with HCM by MIBG uptake and

washout differed from that caused by HT.
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Table1 Echocardiographic findings

Normal HT HCM

Age (yr) 50*11 53+9 52+7

(36-75) (36-67) (35-62)

Male : female 9:1 10:2 12:4
Echocardiographic finding

IVST (mm) 9+1 16E1* 20+3*t

(9-11) (15-18) (16-25)

PWT (mm) 9+1 12+1* 12+1*

9-11) (11-15) (11-13)

LVDd (mm) 49+7 49+9 44+6

(44-51) (41-55) (35-52)

% FS (%) 40+6 43+6 425

(33-50) (34-53) (32-50)

Echocardiographic examination was performed in seven normal sub-
jects. Numbers within parentheses represented minimal and maximal
values.

* p<0.01 vs normal, }p<0.01 vs HT.

HT =hypertensive hypertrophy; HCM =hypertrophic cardiomyopa-
thy; IVST=interventricular septal wall thickness; PWT =left ven-
tricular posterior wall thickness; LVDd=left ventricular dimension
at end-diastole; %FS =percentage fractional shortening.

BixVE—, AT A—% — %% L -NEEiy
¥ #H A F Starcam 3000 XC/T % FiV>, FERFUL45° »
SABISHL 45° $TD 180°, C3R2 AL DL 1
FHEOHREEEEIE 408, KBE— 2713 159KeV, 7 1
v F—iEI20% & L7z, DWTERIALVE—, BS
fEEEa ) A — & — % %7 L7 Starcam 3000 XR/T %
W, BIEL D EHBREHRBE L. 3REARICOID2
DDAA=T U TRBYE L. OTLLHA A =TV
713 ©T] 111 MBq #E209% &0, B2 %
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Fig.1 Myocardial segments for calculating defect score

Left : The bull’s eye map was divided into 17 segments to cal-
culate defect score (the extent of the defect).

Right : Four myocardial segments for regional uptake ratio
and percentage washout. The bull’s eye map was divided into
four segments (septal, anterior, lateral and inferior segments),
and regional uptake ratio and regional percentage washout
were calculated in each segment.

3 M DOLBICIZ ANOVA (—TTEES BT F 7213
Kruskal-Walis #R5€) % FiV 7z, s L 2 BEOK
BIZid Mann-Whitney ® U RE%1T>72. WFhd p
<005 e HEZDHEL L7,

f& S

3HMTHER, BLIITIIEZED LD 57 (Table
D). LERREE, £EHBEEIT HCM B, SFER
TRERLVERICKTHY, oI x—5—%4
% Table 1 IZ7RY. &I THRE T 5 MIBG, 2Tl {&7°
Boni-. BREBETIIMIBG, ®TIVFhTHKRED
HBL L 7EBNIFFTE L hr o 72,

1. DL TOE

1) MIBG - TI BUVAAFKER) A#HLE

MIBG D) ;AHFIZFHAEIC BT HCM B 4.37
+0.69%) THEIMLER (3.84+0.58%), EER (3.85+
0.39%) L W FELEME (L 2 p<0.05) 2R L7255
MEH L REFROM TIIEL AR D> 7 (Fig.2). FEIE
BTORY AARII HCM B, BMEE, BEHTE
EHBBPoTz (BOBD 3.42+048%, 3.27+0.65%,
3.441+0.37%; Fig. 3). ©'TI DR ) AARIIRER, &
MEF, HCOMBEDIETEEL % 272 (BOBD 4.66+
0.29%, 5.53+0.87%, 6.49+1.07%;Fig.3). B YAk
HISHHRICB T, HCM B (0.67+0.07) & Bl ERE
(0.71£0.07) TIIEFEE (0.83+£0.07) X W FEIZ/IT
Ho72(&HITp<0.01) %, HCM B & BMERDOR 12
BEZ AP ol fbF, BIEGETOR) Aitide
Wi, BILER, HCMEOIETRIEL 2 ) (BOBD
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0.74%0.06, 0.06+0.08, 0.531+0.06), FHHICEFEE
HEEFE L 7z (Fig. 3).

2) MIBG D%V L&

MIBG D LERITBER (12+5%) & &MERF
(14+6%) & TEE A h o 7225, HCM B (22+5%) T
IEIER, BEHLVAELIUELRLL (Fig. 2).
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Percentage uptake and washout of MIBG

Left : Changes of percentage uptake of MIBG between initial and delayed image. In initial images, percentage up-
take of MIBG was significantly higher in patients with HCM compared with those in patients with HT and normal
subjects. The delayed image showed no differences.

Right : Percentage washout of MIBG after 3 hours. Percentage washout was significantly accelerated in patients
with HCM compared with those with HT and normal subjects, but did not differ between patients with HT and
normal subjects.

%WO=percentage washout; NS =not significant. Other abbreviations as in Table 1.
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9 9 I_ p<0. 01 1 0.9 — p<0. 001 —
— N — ° :
8 8 : 0.8 °
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Sk X5 ° ! L 0.7 &S
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g 6 g s = - ]
= B o0 % 0.6 IS8
X . S ;e.s £ Y
=) L=
[ 5 a L4 0.5 ] oe
L J Y [ ]
4 o S °
o'e o =7 o %
) [ ]
s " q?l!l 4 ° 0.4 .
s ® s <0. 05 p<0. 01 0.3 p<0.01 P<0.01
2 Normal HT HM Normal HT HCM " Normal HT HCM

Comparison of percentage uptake of MIBG and 2*'Tl and uptake ratio

Percentage uptake of MIBG in delayed image was not different between the three groups. Percentage uptake of 21T
increased in the order of normal subjects, patients with HT and HCM. Uptake ratio inversely decreased in the order

of normal subjects, patients with HT and HCM.
MIBG =I-123-metaiodobenzylguanidine; Tl=thallium. Other abbreviations as in Table 1.
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BRI HCM B 3.8+1.4) TIIEMER 28+1.1) &
AEIIKTH o7 (Fig.4). RIEWMULIIEOERETIET
BE, BIBEICRRB LTz, HCM B0 5 fTld/RIg2S
TEE, MIBEICERE L7245, 11 BITIETEE, HIBELISNIC
SREMFHB L7z, HCM BEDORIBIRD 69% 13 TEE,
BEIS, 31% I UEHRME, A, LARERICTEE L7 (Fig.
4). ©'T1 DRIFIT HCM ED 2 FITHE, BOBOXK
BEIZ25 L 1T, WFhd MIBG DRERIZET
TWwiz,

2) BFRELY) ;A& L

RET TO MIBG EIESE TORAI Y A& I E4E
BTEZ Aol (LEFME0.7510.07, #8076+
0.07, B 0.75+0.10, &£ 0.70+0.08; Fig. 5). il
FEF TIZOZ PR (0.6710.09), HiEE (0.66+0.11) (M
L BIBE (0.56+0.08), TEE(0.511£0.07) TOEL Y AHMH
PHELE» o, FLEMEROVWThOERICE
WTORDAALIREELVAEICET LTV,
HCM # TRV TFIORIRIZB W THOR D AL LIdE
FHLOEBITEL (LEHM 0542007, AIBE0.56+
0.09, fAIBE0.51+0.08, TEE046+0.11), FEHTH
B AAIETETHORIBI I LIKEL RT D00
EXBECEEEZ A LD o7, BIEREL OET
BOEPRPIECIBOLER I VAZOETE2RL
7z, LHLTEE, FIBETIZZE R A% D o 72 (Fig. 5).

3) BV LR

RErgEVH LEIZ HCM BICBVLWTERKIRTE S A
T CLEHRE 22+8%, RIBE24+7%, HIBE26+9%, T
BE26+9%), mIMERE (LEPMESE10%, BB 11+
7%, PIEE15+8%, TEE15+10%), EEE (LEPHE
3+11%, HIBE6+9%, MIBE9+7%, TEES+8%)IC
X, WFhOZTH#EZRLE:. BOMERETT
B, MIBEDRATHEVH LRIITTHEER SR L2, &
DERIIBWTOREHRLFEES AL D o7 (Fig.
6).

3. FREEDIRA2E2T3RAEUEHERSSNE
Bttt
HCM %, SIER L b.0EHEEEE S 16-18 mm T
POFEMFREFRBIEAK % B4 5 R 2 BUKEIES
L7z, HCMBEZSB 4 6, &2 BIDEr 6 B CE4E
B S117 %), BIERIZSE 461, & 1605 5 FIT,
EEBREREIZE DI 1241 mm THo 7.
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DEFECT SCORE
in MIBG IMAGING

HT P 88 et
p<0. 01 0

HCM LRI RN | o Beo
¢

1 2 3 4 5 6
Defect Score

Location of Defect in HT and HCM

Anterior or
Septal Defect

0/40 (0%) 20/65 (31%)

Fig. 4 Scores and locations of defect in patients with hypertensive
hypertrophy and hypertrophyic cardiomyopathy

Upper : Comparison of defect scores between patients with
HT and HCM. Defect score was significantly greater in pa-
tients with HCM than with HT.

Lower : Location of defect in patients with HT and HCM. HT
defects were mainly located in the inferior and lateral seg-
ments. HCM defects appeared in the apical, septal and anterior
segments in addition to the inferior and lateral segments.
Abbreviations as in Table 1, Fig. 3.

BIEE TOEZLETO MIBG BLY A& HiE HCM
# (0.51£0.06) & BIMERE (0.58+0.08) THEE A
oz, BVl LEIE HCM B 21+4%) T
FE#H (15£4%) LV EE ¢p<0.05) IZTTEL TV,
MIBG DRABEDIEAS ) iZ HCM BT 3.0+1.4(14.5), &
MAEFHT23+£1.2 (0-3.5) &£ HCM BETKTH o 7275,
EETIIhehor-.

BRTEL Y A A A EHE (5 ILEEE 0.621+0.09,
HCM % 0.5110.06; p<0.01), BB (BILEEE 0.64+
0.13, HCM # 0.5110.06; p<0.05) {25\ Tlii HCM &
TROEHL VEEOERT 2R, M (ELE
#0.55+0.07, HCM B 048+0.05; 5 &% % L), TEE
(BIMER 0.51+£0.04, HCM B 045+0.11; &=L
L) TRRMETEL ARD o7 (Fig.7-L). BRFEVE
LEIGLEPE (BILES 9+7%, HCM B 22+7%:
p<0.05), HIEE (RMLEH 12+5%, HCM & 25+8%;
p<0.05), B (BMER 14+4%, HCM B 25+6%:;
p<0.05) DVFTRIIBWTH HCM B CEIMEREL Y
FEOTLELRL. TEICBWVTH HCM Bz
H LR (23+8%) XEIMER (15+5%) L ) LEE R
L7z2%, HETIE %27 (Fig. 7-T).
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Fig.5 Regional uptake ratio

Upper : In normal subjects, the regional uptake ratio did not

differ between the four segments.

Middle : In patients with HT, the uptake ratio was lower than

that in normal subjects in every segment. The uptake ratio in

the lateral and inferior segments were significantly lower than

those in the septal and anterior segments.

Lower : In patients with HCM, the uptake ratio was lower than

that in normal subjects in every segment. The uptake ratio

showed a uniform distribution in all segments.

*p<0.05 vs normal, **p<0.01 vs normal, *p<<0.05 vs HT,

**p<0.01 vs HT.

Abbreviations as in Table 1, Fig. 3.

% ES

AEAHELUMGE (HCM) T OB E M IC R E A
HAET A T & %% *H-1-norepinephrine % i\ 7:Hf%> %
MIBG % Fi\ 72Bf%Es? TRENTE . LA LOEKR
kS BIMES R KBRS % 4 5 LIEREI 128
Wb RIS OB BAREEOREFRE ST
3. 22T4AHEbhbii, MIBGLHA A=V Y7
T HCM (2 BT 5 LB REEEE O REE IR
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L 7= fEB & 3 beakEt L7z,

bhbhid, LEF D norepinephrine DY :AH %
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EFIC Lo T, SHEEBBICI>TRROBEDINSZE
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BRI NEI% TO MIBG DHL) ;AAZFIT HCM B IZB W
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F—nN—=F v 7HEL, BEE MIBG NDEEL
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TN ELIZBATMIBGE Y AAKICBNTHRIN
7o, $hbb HCM BETId, TEE, HIEEDRY) AAL
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ASTRE, [IBEICEBHTH 545, HCM B TRIREME
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TEE, HIBETORBOHEIE L, RO IIERD
8T 5 TEERHIEE T MIBG DHUY) AA AT 5
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29 LABSIIIRELLFER X Lo & T 5 MOK
BIBWTHBEINTVEMY, ZOXH =X LI
B 5 AT\, AZRTEETIRRARO R E
BTH LS, WIZTETIBREMEDOXIEIES T
HDHEHMEINTBY®, TEEIREMEOEE IS
LTEWBETHY, RBEELRPTVEDZEZLN
-, 4[], RIBOIEH Y R BFTELY AHRDOBTICIL
MIBG EIEE A EH L7, SHIZEZEEORY Ak
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Fig. 6 Regional percentage washout
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Regional % WO was accelerated in patients
with HCM in comparison with those with HT
and normal subjects. Percentage washout in
patients with HT did not differ from normal

subjects.

Abbreviations as in Table 1, Fig. 2.
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Fig.7 Regional uptake ratio and percentage washout in patients with

hypertrophic cardiomyopathy and hypertensive hypertrophy
with similar degrees of left ventricular hypertrophy

In patients with HCM, the uptake ratio showed a similar distri-
bution in every segment. In patients with HT, the uptake ratio
in the lateral and inferior segments was lower than that in the
septal and anterior segments. Percentage washout was more
accelerated than in patients with HT in every segment.

Abbreviations as in Table 1, Fig. 2.
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