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Summary

Clinical and morphologic features are described in a subgroup of 22 patients with hypertrophic
cardiomyopathy, who showed ventricular septal hypertrophy localized to the apical region (apical
asymmetric septal hypertrophy : apical ASH). All patients had ventricular septal thickness of 17 mm
or less with an average of 13+3 mm in the M-mode echocardiograms. In contrast, the two-dimensional
echocardiograms demonstrated septal hypertrophy localized to the apical region, with an average septal
thickness of 2043 mm at the mitral valve and papillary muscle levels. On the left ventriculogram, 82%
of patients with apical ASH showed inward concavity of the right-inferior wall of the left ventricle,
indicating hypertrophy of the ventricular septum. However, no patient showed spade-like appearance
of the left ventricle and only two showed giant T wave inversion exceeding 10 mm. Echocardiographic
examination performed in eight affected relatives revealed typical asymmetric septal hypertrophy (ASH)
in four relatives, one of them showing a resting pressure gradient of 30 mmHg in the left ventricle.
The remaining four relatives showed similar apical ASH. When compared with patients of typical ASH,
patients with apical ASH demonstrated significantly greater cardiac size, left ventricular end-diastolic
pressure, left atrial and left ventricular diameters and significantly lower percent fractional shortening.
Atrial fibrillation, B bump of the mitral echogram and heart failure were more frequent in this sub-
group of patients.

Thus, apical ASH appeared to be a part of the morphologic spectrum of hypertrophic cardio-
myopathy with ASH and to be a separate disease entity from apical hypertrophy previously described
in Japan. Severely impaired diastolic performances associated with mild to moderately depressed systolic
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function of the left ventricle were the characteristic clinical features of the subgroup of patients with

apical ASH.

Key words
Hypertrophic cardiomyopathy
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Apical asymmetric septal hypertrophy

Apical hypertrophy
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EFD YL, M - FLhxza—HE, Eigr
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Apical ASH
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Fig. 1. M-mode and two-dimensional echocardiograms from a patient with apical asym-
metric septal hypertrophy (apical ASH) and from a patient with typical asymmetric septal

hypertrophy (ASH).

In a patient with apical ASH (left), the basal portion of the ventricular septum is not thickened,

showing no ASH in the M-mode echocardiogram. On the two-dimensional echocardiogram, the

ventricular septum increases in thickness towards the apex and the septal thickness is 22 mm at the
papillary muscle level. In a patient with ASH (right), both the basal and apical portions of the ventri-
cular septum are hypertrophied, resulting in typical ASH in the M-mode echocardiogram.

6~159% #% 1, 16~25% % 2 Jif, 76% Plb%
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Apical ASH

ASH

Fig. 2. Biventricular and left ventricular angiograms.
A patient with apical ASH (left) shows ventricular septal hypertrophy localized to the apical region,

while the ventricular septum is diffusely hypertrophied in a patient with ASH (right) on the biventri-

cular cineangiograms. The left ventriculograms show an inward concavity of the right-inferior wall

in both patients, indicating hypertrophy of the ventricular septum. However, no patients with apical

ASH show a spade-like appearance of the left ventricle, implying separate disease entity from apical

hypertrophy.
Tabl 1 o= = —X, ZESEEIC X5 ESR)E

K apn+ M =— I\IL,\I:!-—I“C“ , apical
ASH #EoLEPREEE 1343 mm, ESpEE
13 1242 mm, D3 R e S R 1.120.2
Tdh Y, LEPRELS 15 mm PLE, SEpiEE/
FEEBBEE N 1.3 Lo ASH %78 Licfilix 4 4
(18%) et ERr oz WiELb=z=2—KTYH,
MEFe, MR L v o LE PEE X, apical ASH B
T 133 mm LHRWIEEIT R S - 7208,
SLEAMG v LT 2063 mm o i IR A 2R

t.it%%vdmeE@W%@%FM,b%
N 738 5 B AR AE 3 2 s 1 i, mids Pl ic
fRTE L 7275 6 1], rplga 2358 < JEJE U 7245 23 2
iz stz —J7 ASH i<z, M =— K, Wig
o= E BT, MR VL BRI
DR iz, EEEEE 1 HG E 2 IEmE G
T, DEPREO BEZ R EENTEO [#k4E
7%, apical ASH #£¢ 18 5] (82%), ASH < 19
{71 (83%) 158 @ H A, WiEEE & ifT L 72 apical
ASH #fo 6 i, OARMLCNE FE O R FEE IR
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Table 1. Left ventricular anatomy by M-mode
and two dimensional (2-D) echo-
cardiograms and left ventricular an-
giograms

Apical ASH ASH
(n=22) (n=23)
Wall thickness by M-mode echocardiograms (mm)
Ventricular septum (IVST) 13+3 26 £ 5***
Posterior wall (PWT) 12+2 13+2

IVST | PWT 1.140.2 2.14£0.4***
Septal thickness by 2-D echocardiograms (mm)

Chordal level 13+3 25+ 4¥**

Papillary muscle level 20+3 28 £ 5***

Left ventriculogram

Inward concavity of the
18 (82%) 19 (83%)
Spade-like appearance 0 0

right-inferior wall

Values are means+ SD or number of cases (%).
*** p<0.001
ASH =asymmetric septal hypertrophy.

Table 2. Age, sex and family history

Apical ASH ASH
(n=22) (n=23)

Age (years), mean+SD 32413 41+15*
range 16~57 15~64
Sex, male: female 11: 11 19 : 4*
Family history
Negative 4
Probable 4 5

Definite 10 11

Values are mean+SD or number of cases.
* p<0.05
ASH =asymmetric septal hypertrophy.

EpEE Shi-. L L apical hypertrophy @
MR L ah3 2 R— FEIOEEERIZ, @
HLLEbDLhR P o7

ABsiséEf1x Tabl 2 2574 X 5ic, apical
ASH T 32+13 %<, ASH Bl LB K
<o 10 5%FA3 5 4, 20 A3 4 Bl b 7. 1R
TiX ASH ##23 B#icfR>TWa ikt LT, ap-
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Table 3. Electrocardiographic findings

Apical ASH ASH
(n=22) (n=23)

P in V|1, positive (mm) 1.2+1.1 0.7+0.4
negative (mm) 1.1+0.8 0.6+0.6*
Atrial fibrillation
Presistent 5 (23%) 0*
Transient 5 (23%) 3 (13%)
QRS axis (degree)t 58+38 10+ 50**
V,§, R (mm) 10+9 6+4
S (mm) 13+7 20+10*
R/S 1.0+0.8 0.5+0.5*
V.8, R (mm) 27+15 2715
T (mm) —3+5 —7+6
Giant T wave inversion
(£—10 mm)$ 2 (11%) 4 (17%)

Values are means+ SD or number of cases (%).

* p<0.05, ** p<0.01

§ excluding 3 patients with bundle branch block
in the apical ASH group.

1 excluding 5 patients with persistent atrial fibrilla-
tion.
ASH =asymmetric septal hypertrophy.

ical ASH otz 1:1 ©, &< M3E£R» 2
27z,

DE>E AW RKEE DB TI1X, apical ASH
BT 1045 (56%) iz definite, 4§ (22%) ic
probable % RIRNFEREL 4 o, ASH B L Rl
CEERBEEEED . DTa—RE AR
BT, 4HIOEHE CFER apical ASH %38
Wi-hs, fho 4k Fig. 3 KR+ Lo, %
WEOR, B, B, RiciBEEe ASH AR ShH
fz. Lab 14 (TK f), %) i2ix 30 mmHg o
LHRFEENEREGZD bhic.

LERPTR (Tabl 3) ©i%, apical ASH gz
M7wys, EHT vy 7, DENGEEERE
LflF-@modbhlc. 2o 3fxkR< L, QRS E
Kl apical ASH B¢ 58438 Ef L & 2SI
fHmERL, £/ Vi FHE0 R ERkE<, S
WhEL, LEkN>T RS B FEIZKTH-
7z. —10mm pLEoEXEME T ik, apical
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Fig. 3. M-mode echocardiograms showing typical ASH in 4 affected relatives (lower) of

Brother

Index cases with apical ASH demonstrate no usual ASH (upper). Brother of Case TK (lower left)
exhibits a resting pressure gradient of 30 mmHg within the left ventricle. Thus, apical ASH appears
to be a part of the morphologic spectrum of hypertrophic cardiomyopathy with asymmetric septal

hypertrophy.

ASH #tic 2 45, ASH i 4 8w btz D
wnBhi: apical ASH B 5S4 oh, = oftl,
apical ASH 20 54, ASH Bo> 3 i< ikig
i —@r OB 2358 6 vie. [EEMG T
Wz < P oMt cid, apical ASH o
V, Fioatk P i 1.1+£08 mm ¢, FEICK
Tdhoiz. 7o Fig. 4 i apical ASH oo 1 4
DOLEREERT 5.

NYHA #gE4 <% (Tabl 4), apical ASH
Tt I EPEOOARER Il (41%) L HHIC
EHEETH Y, ODkiE 55+17%, FEEsnaER
JEix 26+8 mmHg L HEICHEETH » 7. L=

o —[Z T, AFEfRE 438 mm LAEICKE
<, B bump (B-B’ step) Z.Lpl@hil 5 i % fi
<17 i 8 i (47%) 1CiBw 723, (TR EF
slope 1Zte LA TH -7, —F, EH:ILER
Wigk1x apical ASH T 478 mm LIk
<5 Y, % fractional shortening (% 30+10% &,
FEEIHERE DINT O & fF 32 5 7.
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OFLEE D XV R AR U SRS b,
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Fig. 4. Electrocardiogram from a patient with apical ASH.
Right and left atrial overloads, right axis deviation and a tall R wave in V, are shown. T waves are
inverted, but giant T wave inversion is not observed.

% 2

4 E|25% L 7= apical asymmetric septal hyper-
trophy (apical ASH) 22 5| <%, F& L TLRHM
DERFBICBEH L IBEXASH, M £— Kl
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%R 1.3 Lo asymmetric septal hyper-
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NIH s 'n—7o Maron 594, M E— K=z
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FlaEHREL, >b 16 FITrELERRE T H), £EE
A - BUEE (7 B1), LokERPRE CH) 2Y, ME—
Fibxa—RTRKRHE L2 RWALEIRF LB
BExBHTn5. SEIO|ETEIEL LTLRM

DE IR IR SMRTE L 7 EF] 2 BIR L 72 s, W7
Blxza—XToFE LV v o &% T,
Maron & 0#4ES L FEiREIC, #%EHE, FiEF$
fRss I IRE BMRFET B EFIN I F A S h iz,

Z DX Hic, apical ASH TiEZEREDRE
R, ME— bz a—XTik gk
ASH 2@ bhieholedd, EBEYERE 1AL
¥R EREGTE, ASH L B, LEDRE
DB X3 L Bbhd EENTRED [ 18
il (82%) BB bhic. Fi 8HITIHAEEMNH
RYWEDREELTRY, REERTRIEE 2K
ML-FTR BN, WEEREMIT L 64
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Table 4. NYHA functional class, cardiothoracic
ratio (CTR), left ventricular end-
diastolic pressure (LVEDP) and left
ventricular function by echocardio-
grams

Apical ASH ASH

(n=22) (n=23)
NYHA functional class
I—II ) 13 (59%) 20 (87%)
II1—IV 9 (41%) 3 (13%)*
CTR (%) 55+7 49+ 6%+
LVEDP (mmHg) 26+8 154 4%**
Echocardiogram
Left atrial diameter (mm) 43+8 36£7**
Mitral valve
E F slope (mm/sec) 80+30 53425%*
B bumpt 8 (47%) 1 (4%)**
Left ventricular diameter
End-diastole (mm) 47+8 404 5***
End-systole (mm) 33+10 224 4%**
% fractional
shortening (%) 30+10 44+ 6***

Values are means+SD or number of cases (%)).

* p<0.05, ** p<0.01, *** p<0.001

1 excluding 5 patients with persistent atrial fibrilla-
tion.

ASH =asymmetric septal hypertrophy.

Table 5. Endomyocardial biopsy findings

Apical ASH ASH
(n=9) (n=9)
Cell diameter (st) 18+3
Disarray 0 3
+1
+2, +3
Fibrosis 0
+1
+2, +3

N
(=]

o R e W ow T
N

WA NN

Values are means+SD or number of cases.
ASH =asymmetric septal hypertrophy.
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CEEBHHEHRORDE. —F, FREICKT S
apical ASH i3 EFEESLHEM L, RER
KIS H 6, FHAREEIEREE ICIGER S
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DAL, R, LAE, EHR EFIER
WEER & "3 #n£< hTHY, apical
ASH » RRLZERRIIBED o0 5. Lichio
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L owEleT, Wi ASH 1 & 13 R 5 BRI & R
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13, i L FlHE7e apical ASH 234 flicRbh
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myopathy DOFRENFEIEFITH, BiELT = —X
EHEAT L x 7= 8 flrp 4 filic gy 7 ASH 23388
LATWS. ZDXSICBRELLFIEORZICIT
RIERRBREXR A 5 h, R—FKRNICHE
#y7: ASH {5 & apical ASH 7 ¥ kS5 23R
ETDZ b, KD apical ASH 4, ASH
¥ET3 BREFED 1> o FEE (pheno-
type) LFERL X X9

PlED X 5z, apical ASH iz, Kkx<iz
ASH %4 5EKELLGEE D disease spectrum
CEEhBLOLEX LN, BRI, i
BKy7 ASH 2+ 2R L 327 0 B - 720K
BERLTWS. F ¥ apical ASH BT3B A
EEIREENFHEN T, ESTHERYE, Vi o
B P BoFEAHEK D & 5, OEMEH
45%, f&igF o B bump (B-B’ step) AEEMEL
sl Z < 17 6l 47% ic@Bo s hiz. b
BAIhbOFRIE, EZNERAEO S WL
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JEK, % fractional shortening & TFERI A A &
n, BERV URSEOELERENET & 46t
LIcBIBENZ ERE2 DM TH o720% EE
WERSE 60mm PLE (24)), % fractional
shortening 25% LAF (S#i) &5 & 5 @R
ELNMEREE Rl B Hchb 7. Lk
73> T apical ASH BoRARER, ) wE
REZRIREETH Y, ZHICIREE AR WL hasfs
DEDFEEAMETEAHFL TS Lo LIRS
Nrz. —HEIRy % ASH B o £ RREE 3%
BEie W UHEEEICE Y, IRREEDIETRA 6 h
Modo. Lizds > TET oA b apical ASH
MOHEICKE L, 7~ NYHA e 11~
IV oA 4l 4, apical ASH Bhic HIcis®
Thole. LRBELHAERIC X 5 OFEEGT
b, apical ASH £ Tid O BRHEL A X b Bl 7e
HEA A LR, X YVRMNDFREEET5Z LA
RgEh. UEo XSz, HEMIZTLAIE

DRE R RRIEKRBLL AR

YR 7 apical ASH B2k YV BEE A2 DARE,
DHREREZ AL TRY, BREERTREFHR
LEZLRT.

Apical ASH i3z D X 5 RBRWOHREEY
LTWa7ewiz, —EoMER TiREICIZER R
EEIHEALICKE Y, TRRBLOE & R 72k ik
*E2ET300LHRAEAS. bhbi b EREL
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HIE & IR IREE 2R L7 BBl 2 BBRL T W 5.
e & Y BRBLUE O 5% P HERELD A RE SR
UDIREE RTHINFEET B Z L BEShTY
223710, Zhh apical ASH o sk#if & ARIR &
nto.

%1z apical ASH »3% ASH » bR L=
ABRELCMBIED terminal stage M ZEAs2SfERE &
£%. SEIOKFTE LOTa—RERLICLY,
EZEWEL +HEBICOI > TBELI R 1 -1
B, bhbhORRAFIORE T, $iE ASH 5
& apical ASH iR LR LD - 1.
Ld b4 [E o apical ASH gz 10~20 Zfto
RN FIE Eh, 4% ASH Flom (16 &)
iz apical ASH 23B®» H5hiz. b AA Beder
SRR LM, Thb b 10 e i BR
EMEERBLOE DFRIED &, 17 BRI 3 ILER
ODFERM ORREICBAT LISEFIO X 5 iz, /IR
o Z RO AR 7 ASH #8 L -7 e
HRBEEL 2BV, Dl &Y apical ASH
JRBIE A7 Y BHNCSERR L, Z0#%kx ICHLER
DRERZFGHRIGERLTW b E 2 b h
5. —J, 15 BURRIC A 5 5 IR 7 ASH
5 apical ASHIC R+ % AlgEtE X, BHTEh
LEZXOLNB.

# B
M & — F .= a—RTo LERLERRFE
17mm PUIFT, DRAFRICEES % 5 h
apical ASH 22 D gpE & BET L 72
1. Apical ASH B .02E fEEIL OISR ik
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13+3mm TH o3, HRATIE 2023 mm o
PIBIRE H3 38 b T

2. EERERELIHM, FRIEERTE,
82% I LEPRIEE 2R+ EENTEO @S
Bohieh, 2AR—FEROEZRERE 1 HILRD
bhied ol Liza-T apical ASH 3 apical
hypertrophy & i3#£74 % entity &Ex bhlc.

3. KRR 8% icabh, 5 5AHITER
—%FAic ASH %3w7. Lkd->T apical
ASH 3 ASH # £k 9 JERBELLHEE & RI—REBIC
BrabolBxbhi.

4. EBREICIIERA R EEIERE ICERE
¥ D BEEMIHSE <, MM bOTRE LS
Y EERERASA LRI

ATIFE D — i JEL A A M 7 R BB T A O B IR P
PEWFsCREBh & DIRBhIC X Y fTebhic.
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