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= Abstract=

Clinical Features of Apical Hypertrophic Cardiomyopathy

Duk-Kyung Kim, M.D., Young Dae Kim, M.D., Dong Jin Oh, M.D.,
Chee Jeong kim, M.D., Myoung Mook Lee, M.D., Young-Bae Park, M.D.,
Yun Shik Choi, M.D., Jung Don Seo, M.D., Young Woo Lee, M.D.
Department of Internal Medicine, College of Medicine, Seoul National University

Seventeen cases of apical hypertrophic cardiomyopathy were reviewed to clarify whether
there is any racial difference in phenotypic expression of apical hypertrophic cardiomyopa-
thy and to study whether there is any clinical and morphological difference between apical
hypertrophic cardiomyopathy of Japanese type (J-APH) and apical hypertrophic cardiomyo-
pathy of non-Japanese type (NJ-APH). The diagnosis was made by cardiac catheterization,
left ventriculography and echocardiography. Seventeen patients were divided into 9 (53%)
patients with J-APH and 8 (47%) patients with NJ-APH. Mean ages of patients with J-APH
and NJ-APH were 55 years and 57 years, respectively. The most common clinical symptoms
were chest pain(100% ), dyspnea(59%) and palpitation(35% ). Mean values of S1+R5 and
T wave depth were 58+ 16mm and 16+ 6mm in J-APH and 42+ 1lmm and 7+ 3mm in NJ-
APH (p<0.05, respectively). Seven patients experienced transient or permanent atrial fibri-
llation without significant symptoms. Seven patients showed progression or regression of T
wave depth greater than 5mm during the period of follow-ups. On echocardiography IVS/
LVPW thickness(mm) at the base were 11+2/10+2 in J- APH and 17+ 7/11+2 in NJ-
APH, and IVS/LVPW thickness(mm) at the apex were 25+ 7/24+5 in ]J¥ APH ‘and 26+ 3/
26+ 2 in NJ-APH. Three patients with NJ-APH showed asymmetrical septal hypertrophy.
Cardiac catheterization disclosed elevated left ventricular end diastolic pressure in 11 out
of 19 patients. Dye entrapment at the apex during systole was noted 5 out of 18 patients.
In conclusion, our study showed high prevalence rate expression of J-APH in contrast to
the Western countries, there may be racial difference in phenotypic of apical hypertrophic
cardiomyopathy. Considering progression or regression of T-wave depth, NJ-APH may be a
forme fruste or regressed form of J-APH.

KEY WORDS : Apical hypertrophic cardiomyopathy.
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v 38 A 2% (Hypertrophic cardiomyopathy,
HCMP) & & 444, Feddd 53¢ 2
t 99E8d AIHYgE 21 o Aoy,
FEE FAAY HFE Yoy vy FHE A
9 R gty 44 4, 44 &9 £e 4
Aol g2 4% 299 HZo] HgFgFoz vy
gA 9o 197698 929 Yamaguchi$?# Saka-
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wave) St FHAA 29Ed spade L%y F44HE
Holg 49 “AHEF wF¥ HZF"(Apical hy-
pertrophic cardiomyopathy : APH)S X3¢t
O 0% AN £HY AHE vFY 42359
Euzb gdey 3 gA4AQ E4o] dEGA B
19 uige ojstd A7 EAE Ze YB¥
AHE vy AI5(APH of Japanese type, J-
APH)# A7) §4& 24 ov v9geEd 43y
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# A3F AN M-modeZ 71& F FA3YoH
AR JAFAT JAFY Y FAe AR
FA4 W7ol 2257 AA M-modeZ 715 ¥
23390, ¢ER] %7 Aol 5(Systolic an-
terior motion of anterior mitral leaflet . SAM) 9]
BEE WigleS9o EF%d g3,
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© A%2 9o JAPHe H44Ax9Y 4 ¥
F=4 10mmol 39 AdI9 To(Fig. D} FA
A4 29N G374 FA Aol spadeE F(Fig.
2)& Holv APHE 3&§l1, NJ-APHe A7 J-
APHY 54& £d 2A %t APH(Fig. 3, 4)2
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Fig. 1. Twelve-lead electrocardiogram in a patient
with apical hypertrophic cardiomyopathy of
Japanese type showed left ventricular hype-
rtrophy and giant negative T waves(15mm)
in the precordial leads.
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Fig. 2. Left ventriculography demonstrated “spade
of ace” deformity of the left ventricle of
the end-diastolic phase(lower panel) in a
patient with apical hypertrophic cardiomyo-
pathy of Japanese type.
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Fig. 3. Twelve-lead electrocardiogram in a patient
with apical hypertrophic cardiomyopathy of
non-Japanese type showed left ventricular
hypertrophy and negative: T waves less than
10mm in the precordial leads.
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Fig. 4. Left ventriculography demonstrated hypert-
rophy confined to the apical portion but not
a shape of spade during the end-diastole
(lower panel) in a patient with apical hype-
rtrophic cardiomyopathy of non—Japanese
type.

AAE AZ(Table 2)22% AdAFo] AA
179 % 79904 AR olF J-APH7} 34, NJ-
APH7} 4dlo|itt. J-APHS 199] A notched P%
9 A7AL BQon QRSHE %2 NJ-APHY 34
oA 3029 0% Atojoler 19 d& 0=
90% Ato] oAk, S1%¢} R5%HE HE QRSHE
47)& J-APHY AddA 35mmoldolAer 1
Z 5994 60mmol oA B 58+ 16mmO]
At NJ-APHZ 249X+ 35mmol3tolAo™ 6
doXe 35mm oFoUL HT 42+ 1lmmEH
J-APHSHE EAHo2 §9% Foj7t AR (p<
0.05). A septal Q&= J-APHY 19, NJ-APH
9 3dolA BAHNLH 13914 1mmo]FY
STA a7 A HUdH Te Ivle J-
APHOlN #H# 16+ 6mm, NJ-APHAA #Hd 7+3
mmZA NJ-APHS A$ 190)Agto] 10mmo]d
o Ad 99 Toe A274& BYKFig 5). J-
APHS} NJ-APHY Zd 7129 3ug 99 T
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Table 1. Clinical characteristics

Table 2. Electrocardiographic findings

J-APH  NJ-APH Total J-APH NJ-APH  Total
Sex(M : F) 7:2 5:3 1215 Af 3 4 7
Age(Mean) 36-69(55) 39-64(57) 36-69(56) Notched P wave 1 0 1
PMH QRS complex axis
HT 2 5 7 —30°—0° 0 3 3
DM 1 0°—90° 9 5 14
MI 0 0 0 Vdtage : S1+R5(mm)
Sx <35 0 2 2
Chest pain 9 8 17 235 4 6 10
Typical 2 2 4 =60 5 0 5
Atypical 7 6 13 Septal Q wave 1 3 5
Dyspnea 7 3 10 Max ST dep(mm)
Palpitation 3 3 6 <1 1 3
Family History 1-2 3
HCM 0 0 0 3-4 5 2 7
Sudden death 0 0 0 Max T depth(mm)
J-APH : apical hypertrophic cardiomyopathy of Ja- <10 0 7 7
panese type, NJ-APH : apical hypertrophic cardio- 11-15 4 1 5
mypthy of non:Japanese type, PMH Z.past medi- >15 5 0 5
cal history, HT : hypertension, DM . diabetes me-
llitus, MI: myocardial infarction, Sx: symptom, AT depth>5mm 5 2 7
HCM : hypertrophic cardiomyopathy QTc(sec)
<042 2 2 4
o a77t #2& 717F Smmold WS Ad A¢ 0.42-0.46 2 3 5
7t AA 79 YA o] EAAAM S1+R59 A7 >047 5 3 8

o dstige 949 T 3719 W3yt @A
T(Fig. 6). NJ-APHS] 19]o]A Ad FAd& T
9 2717} TmmelR ey Jdty] 2ddde 13
mmZX At 99 T £24E& #2E + A
HFig. 7). 23 ¥ QT2 (corrected QT inter-
val s QTo) 2 59914 042% o]goz F3FHY
AN geol A 0472 o] ol3ith
AZE&TE 27 (Table 3)22€ FAAH 4
o] azle FEzte §9% Aol7t glden 7l
AR 4549 FAE J-APHY 4% Hl1+2
mm, NJ-APHY ¢ 17+ TmmEX FZTd 9
3 Aol7t Aoy A3 FAE foF &
o7b itk AARY AFF L AAFY F
Ae AA ged Aol AFd FHo| 7H53tAL
B g F94% Aole YA HAAY F
7 4] 3( Asymmetrical septal hypertrophy, ASH)+

Af ! atrial fibrillation, Max ST dep: maximal ST
segment depression, Max T depth: maximal T
wave depth, AT depth . change of T wave depth,
QTc * corrected QT interval

NJ-APHY 3dojA #&=Hglon $EH AFe
4Z%7] Aol (Systolic anterior motion 5 SAM)
2 J-APHY] 2494 %< SAM, NJ-APHY 14
dAx AEe SAM, 9 1444 4F AEx9
SAMe] #&= At

Acate 2 429 427(Table )22 A
A 109004 FHLE3712¢0l 12mmHgol 3 A
50 Aen 4xLxd A SAMe| AN
@ NJ-APH 14 9]A A7) A4 §229 4
2 SRS HYRA 424 QY AL 7
&2 J-APHOIA Hi 82%, NJ-APHOIA B
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T wave inversion and S1+R5
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Fig. 5. Comparison of T wave inversion and S1+R
5 in patients with apical hypertrophic car-
diomyopathy of Japanese type(J-APH) and
non-Japanese type(NJ-APH)
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10, 23y Yamaguchi¥?e EiolHE 10mmo]
A Ad A4 T} A 71E 02 AHEHAY]
o 19 EueA T#e Z7]7} 10mmeo]dHl
APHY ¥EE ¢ F glon U9 Kogal’ 59
By o3td AA 1369 HCMP % APH= 41
d(30%)01%0eH, ol F 294(60%)%o] Ya-
maguchi $40] B1§ APHS #& Fgolgit)
getA J-APHOlZtE o 3o Eeo] oy Y
'—MW‘“ dEA e BRud A¥FHY APH

T 9uA J-APHEle $o1& IdE ALY
E} Louie 509 Hie] o3td HA 9659
HCMPS] $z 5 APH/} 23922 2%0]oH
Wigle5212 3%2 Hustga oA R %aﬂ
BIE 554 FZoao|gthd), Fuyce
82d A%590] 399 F3 HuE sPn 2 Y
dME AA HCMP BA4F 33%7} APHO}‘XI‘Z}“”
Keren§¥0] H31§ 2399 APH#A 3 54 (22
%)M Ad 99 T, 191(4%)NA spadeE %
¢ H90Y, Louie"9 BT ooqE 2399
APHS| ## & AW 99 TH9 spadeZ ¥ &
AL 7k 49 (17%), 391 (13%) A #ZH At
£ dFd e J-APH7E 9924 HA APH¥A
F 53%0198H ol Yol H1ud 73
% 49 JAPHOIY Koga§We Q727 )
K8 27olg A,

J-APHE NJ-APHYl H8ld F2 yo] B ¢
Ao A zway, 1¥¢H F FHEHY, HEH o
g, Hzy oFst d3¢ Ao dHA 3
THO A2 9] Yamaguchi 53 Sakamoto5¥9 R
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Fig. 6. Serial electrocardiograms in the follow-up study of a 40-year old male patient with apical hype-
rtrophic cardiomyopathy of non-Japanese type. The negativity of T wave progressively increased
and then decreased. Progressive change in the T wave was much more marked than that of S1
+R5.



M/42 NJ-APH
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Fig. 7. Serial electrocardiograms in the follow-up study of a 42-year old male patient with apical hype-

rtrophic cardiomygpathy of non-Japanese type. The negativity of T wave was more than 10mm

initially and then progressively decreased down to 4mm. There was an episode of transient at-
rial fibrillation.
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Table 3. Echocardiographic findings

Table 4. Catheterization and Angiographic Fin-

J-APH  NJ-APH Total dings
(n=8) (n=7) (n=15) J-APH  NJ-APH Total
LVID(mm) LVEDP(mmHg)
ED 49+5 48+7 49+ 6 <12 5 2 7
ES 31+8 30+8 31+8 >12 4 6 10
LA dimension 417 43+7 42+ 7 LV outflow tract 0 1 1
(mm) obstruction
IVS(mm) EF(%) 82+4  86+2* 8246
(base) 11+2 17+7* 14+6 MR grade 0 1 1
(apex) * 2B+7  26+3 264 CAG
LVPW(mm) Normal 8 6 14
(base) 10+1 11+2 11+ 2 Abnormal 1# oH# 3
(apex) * 245  26%2 26+ 4 Dye entrapment
ASH 0 3 3 at apex during 4 1 5
SAM systole
Mild 2 1 3 tp<0_05
Moderate 0 0 0 #myocardial bridge, #¥ stenosis of minor branch
Severe LVEDP : left ventricular end diastolic pressure.
*0<0.05 EF ! ejection fraction, MR : mitral regurgitation

*J-APH (n=3), NJ-APH(n=5)

LVID ! left ventricular internal dimension, ED:
end—diastole, ES: end-systole, LA :left atrium,
IVS | interventricular septum, LVPW: left vetri-
cular posterior wall, ASH @ asymmetrical septal
hypertrophy, SAM : systolic anterior motion of
anterior mitral leaflet

2N BHF dFL 47 494, 43A0eH
Louie5109] BiolXe 374, Keren599 B
dME 6240t ¥ dATFdAE J-APHS NJ-
APHZYY 9njsle @8 Foje filth dE4A
23¥ JAPH #29 Z$ dA9 ¥z7t 90% |
Aolglom2it) 2 Ao ME J-APHAA Pzt
Hezh o oy SAFCE £93 Aol §
Atk FAHA J-APHOA 28] ¥lert o ¥
L A4S BYoy 439 Aoje . F
RAoze AddA F5& 3439 F59 A
Agd] s ofol v A B¢ 49 T
F522 Q3d H¥Y AIAFoz AZ4H
A984h Kogas®ololstd APHEAIY HAF
13%7 HCMPol o] #5%&& EA3% 2L Louie
51009 oA HCMPY 7HEEE 39% 0| 3th

CAG ! coronary angiography
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ZA4L AsA g o]z Qo] AFHo] U
399 de A "ekM APHY A4S FAA
229 H47 & HCMPSE 9g 33 3o
2 AMAES 58508 A¥AZ JoE QS
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AZg & Qo oy Toe A7)dste S1+
R59] A7] wWsrog @AGHT 18y Fugiis
me STAY &7 2 THY A7} & o)A
T Az g qe HstEs dEsger B
° o 377 A3 Wae 42 8 AE W
3 gEY Aoz Busy.

AZEaAA vid 43 $44 57 NJ-APHY
394 #F=HAoH o213t NJ-APHS] 47|
AR AdFZHo] JAPHEY FAYH dd&
T2 Aole gt NJ-APHAIAM T vt A 3
FA4 37} B3E 2 NJ-APHZL vt E F34 )
33 4259 g¥eoAY Zo] HEE F s
S Yeh gk B APHO ojd 447k 4%
3 Ao g AHFY udE UG
2 AFgN BRo] JARY 429 FAE Y
A EA37) e A4S Bgdony dxgd HA
2v H44Y spadeEF 575 U F AN
o meEld FEe AZ vFe BXE 998
Jaxe AAA 29¢, £ I3 HEEY
Aol aET

Axze 2 A8R 2Ye 2734 529 &
oj% ol gen FFAA o HAAN FHE
of F7tso] #5489 A FAHE BEF F U
on #EY 249¢ 2722 myocardial bridge
7} J-APHY & oA ¥ BRHALY ¥
W3 FHH XY AIFAA BEHe #5714
9 8 £%02 J# saw-tooth ZFE #ZE
F %tk NJ-APHS 2dl9lM 7t EA9 3
Jole A4 BEM A7& B9 APHA $59
B 7IHoE2E AA o eF FHE A A
23tE #FUY oy, v F R AT UE
a5 ¢ w4 AsdY ¥ B HFE A2
o A H AL AW o8 HZEGS, ££7]4)
AR 29A7 MAYEA] R dopgle
dye entrapment@4-& F o & Bid 7|¢d
v e AR o JHFY uFH HZoR
A3t FaHog FEAZ oz & 9
¢ AZE 27 A HAAY dyssynergydl o#
Aoz Azt

g =

FA4 z9ed JAF HFE Jd2F502 7
ad 1798 B4 g9 2L UG B
fo Mol APHY 2dFbe MFde g g8
A R Eu¥E Ad 99 TH} spadeZ %9 F
A4 WZeE Ze &9 J-APHY HEst Fo}
HCMPS Feigt#ql @@ AFHQ zHol7t 3
& o2 AEHH, NJAPHAAMT HdAF 4
AFAu 37t Futslo] NJ-APHe Hd33 44
4 H3Y A2FY # FHY £ ALY -
APHS} NJ-APHE ure Ad 71E9 THY 2
717F A Tko] Aol whet Watn T A4
o] &3, T A7t HAF 429 FAE
g AAFY v Fxo w2 FAA U
79 9% W¥ & 9oz J-APHE NJ-APH
9 A% e, 244 Fe(abortive form), £
5 e Fe(regressed form) ¥ £ Y& Aoz
Azt dd,
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