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Summary

The present report deals with the 5 patients who were detected to have hypertrophic cardiomyo-
pathy presenting left ventricular free wall hypertrophy as a distinctive feature. These 5 cases were
selected from 75 consecutive cases with hypertrophic cardiomyopathy, in which various investigations
including echocardiography were performed in our laboratory.

All the cases had electrocardiographic left ventricular hypertrophy of obscure origin with marked
ST segment depression. Embolic or anginal episodes were highly frequent. Phonocardiograms revealed
the loud fourth heart sound and apex cardiograms showed sustained systolic outward movement with a
giant A wave. A stenotic murmur was recorded in 4 cases. Conventional echo beam direction to measure
the short axis of the left ventricle disclosed the almost normal or slightly hypertrophic interventricular
septum (IVS) in contrast to the markedly thickened left ventricular posterior wall (LVPW). The IVS/
LVPW ratio was below 0.7. This echocardiographic pattern is in contrast to the usual asymmetric septal
hypertrophy (ASH) and the terms of asymmetric posterior wall hypertrophy (APWH) was proposed.
Two-dimensional echocardiograms disclosed that left ventricular free wall hypertrophy involved not
only the posterior wall but also the anterolateral wall. Familial occurrence of hypertrophic cardio-
myopathy and sudden death was observed in the youngest one. Since the usual patient with hypertro-
phic cardiomyopathy rarely has normal thickness of the IVS, APWH seemed to be a distinctive form
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of hypertrophic cardiomyopathy. The linkage to the other forms of hypertrophic cardiomyopathy was

discussed.
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Hypertrophic cardiomyopathy Left ventricular free wall hypertrophy Asymmetric posterior wall
hypertrophy Echocardiography Two-dimensional echocardiography Electrocardiography
T L X &t

ek, FEX PR P RRARL i AR ARG IE O 5
TR L ahTelenb?, T 2 —Kikic k
DEZBEEOSMAL VBRICRESNE LS
i 030 IRAR GHE TR ST LD 2,
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1. EFAORTR

fEf: 1 483%, Wk, &R (Fig. 1)

FAF: NIRSER (ER IR

BREE : 134ENTRB O & vilE (140~150/2
mmHg) 5t S4EHL YRB O Ui
LDERRE 2B O TY 12 THEN, BERIZE
BRI O 2 WS R RHET Y i,
DMEREER & IR L, MmME 130~140/80~90
mmHg i 2 be—n dhTwie. 24EH1LY
FIERENTIGIE B (it 10~30 43f) 23HE,
BfEICwizo T 3.

5 &y 168 cm, kK 70kg, ME 130/80
mmHg, [ 88/, A L. HEMRAGHIX=
Medkicflho e, ORI ZESS 5 ISR P X
b 1R IcaiaNE, o thiticfihic. BE
2 L5 3 iRl ik i i 2 b o Levine
II B oFe BRI IS 23 b b, 308 IV
FERoH1. B L ORI Ak Lie b o 7o,

fEG 2: SO, Bk, #HA (Fig. 2)

ETF: LERRE ORE

BUREE : Akl ch oA, 1978429 A, ¥
LV R I & D IEEARE, OFHI%E L 2 s hic.
FIEE12 B, 2@EHE O WM BIEL 72, %
EIE A & ORI IR B, 1979481 B, y ~ ¥
Y F—varoly, HuRBEEE, EXL
HEEEEDbRI.

BUE: ¥R 160cm, {kIK 55.5kg. ME 90/
60 mmHg, fRif 84/5, R¥EHY. LRMBH
IREEMAICREIN L CRlh7e. BE2 LS 4 R A&
#%(4L) AR 2B+ % Levine 11 BB
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1. BEERAR (Table 1)
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BRHEEERD, O a3 — X TiHiCRE 0L
FEEAEA (VST 14mm), FHICIREE O.LHR (5L
FEGEEt) EREED. L L hoER T’
FIERCORLELED LRI o0,

IEMFTR L LT, Wi X REE T
K 52~649% (ty 58.29%) & #9k L, NYHA
IIT gE o fER 4 T LOER D 1E B i B B R o
MEr@ni-. EW2 i X BBHET, £%8 3,4
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FRALEEMNE L 2HICEB» (SVi+RV; 12
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Fig. 1. Electrocardiogram, phonocardiogram, M-mode scan and two-dimensional echo-
cardiogram in Case 1 (48 year-old male).

Electrocardiogram: SV, +RV; is 7.6 mV. The negativity of T is 0.5 mV in V,. ST segment de-
pression is 1 mm in Vi, Marked high voltage of R waves in chest leads and ST segment depression
are worthy of notice,

Phonocardiogram: The fourth heart sound is clearly noticed. A rough ejection systolic murmur

— 1144 —



Zes B MR & 8 L F B AR RBLL T AE

B M A

i ! r : 1 ' T P ' . ' ' v T ' ' ‘ S
- ' X . , , . S ! L . ; . i

P e

with the intensity of Levine III/VI is recorded through mid to late systole. The apex cardiogram
shows a sustained pattern with a prominent A wave. The splitting of the second heart sound is
normal.

M-mode scan (continuous tracing): This figure demonstrates 3 main echo-beam directions of
echocardiographic measurement of ventricular wall thickness. Lines indicate the beam directions.

B: IVS-posterobasal left ventricular wall direction observing both anterior and posterior mitral
leaflets.

M: IVS-posteromedial left ventricular wall direction obtaining conventional short axis.

A: IVS-posteroapical left ventricular wall direction below the insertion of the posterior papillary
muscle.

The wall thickness is measured in these three directions. In contrast to normal thickness of the
1VS, the LVPW shows marked thickning from the posterobasal portion to the apex.

Two-dimensional echocardiogram: A: long-axis view (base). B: long-axis view (apex). C: four
chamber view. D: short-axis view.

The IVS shows normal thickness and shape from the base to the apex. The LVPW is thickened
at the base and is increased in thickness toward the apex. The short-axis view demonstrates that LV
free wall hypertrophy involves not only the posterior wall but also the anterior and lateral walls.
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Fig. 2. Electrocardiogram, phonocardiogram, M-mode echocardiogram and two-dimen-

sional echocardiogram in Case 2 (50 year-old male).

Electrocardiogram: A deep and wide Q wave is shown in V, and V.. SV,+RV;is 7.2mV. The

negativity of T is deepest in V, and 0.75 mV.

Phonocardiogram: A rough ejection systolic murmur with the intensity of Levine II/VI is re-
corded in 4L (fourth left intercostal space at the sternal margin). The second heart sound is widely
splitted and the pulmonary component is abnormally loud. The probable pericardial knock sound is
recorded following the nortic component of the second heart sound by 0.14 sccond. A short diastolic
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rub-like murmur is also recorded. The jugular pulse tracing shows a deep Y descent but a shallow
X descent with early V wave peaking. The apex-cardiogram (not shown), shows a systolic retraction
followed by a sudden expansion in early diastole.

M-mode echocardiogram: The M-mode echocardiogram shows normal thickness of the IVS and
marked thickening of the PW,

Two-dimensional echocardiogram: A: long-axis view. B: short-axis view. The IVS shows nor-
mal thickness and shape from the base to the apex. The LVPW is thickened uniformly from the
base to the apex. Short-axis view demonstrates that the LV free wall are hypertrophic generally.

— 1147 —



KEF, WA, 8, 3

Fig. 3. Electrocardiogram, phonocardiogram, M-mode scan and two-dimensional echo-
cardiogram in Case 3 (13 year-old female).
Electrocardiogram: SV,+RV; is 12.2 mV. The negativity of T is 0.6 mV in V,. ST segment
depression is 3.5 mm. This case also has marked high voltage and ST segment depression.
Phonocardiogram: A prominent fourth heart sound is recorded even in 4L.. A faint systolic murmur
is present. The apex cardiogram shows a sustained pattern with prominent A wave,
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M-mode scan: The IVS shows normal thickness at the base and is slightly increased in thickness
toward the apex. The LVPW is thicker than IVS from the base to the apex. Two-dimensional echo-
cardiogram: A: long-axis view. B: short-axis view. Both figures show normal thickness of the IVS
and mild to moderate thickning of the LVPW,
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Fig. 4. Electrocardiogram, phonocardiogram, M-mode scan and two-dimensional echo-
cardiogram in Case 4 (39 year-old female).

Electrocardiogram: SV,;+RV; is 5.9 mV. The negativity of T wave is 0.5mV in V; and ST
segment depression is 3.0 mm in Vj.

Phonocardiogram: A loud ejection systolic murmur with the intensity of Levine IV/VI is best rec-
orded in 4L. The second heart sound shows reversed splitting. At the apex, the fourth heart sound
is clearly noticed. The carotid pulse tracing shows a rapid upstroke followed by a second rounded
wave in late systole (spike and dome pattern).

M-mode scan: At the base, the IVS shows normal thickness and the PW shows disproportional
thickening. Toward the apex, the IVS is gradually increased the thickness and ventricular septal
posterior wall thickness ratio comes up close to 1.0. SAM is observed.

Two-dimensional echocardiogram: A: long-axis view. B: short-axis view. The IVS is increased
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in thickness toward the apex and shows almost the same thickness as the PW at the apex. But at the
base, the PW is clearly thicker than the IVS.
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Fig. 5. Electrocardiogram, phonocardiogram, M-mode scan and two-dimensional echo-
cardiogram in Case 5 (43 year-old female).

Electrocardiogram: SV,+RV; is over 11.2 mV. The negativity of T is 0.9 mV in V;. ST scg-
ment depression is 3.5 mm in V.

Phonocardiogram: The fourth heart sound is prominent. A rough ejection systolic murmur with
the itensity of Levine IV/VI is recorded. The second heart sound is not distinct.

— 1152 —



LE A MBE % =8 L 3 5 IEARLOHAE

e
BT N oy { ! : » |

. o e ) - . .
Tz eSS = e
TS 2] s - =
e T L ﬂ-."-*ﬁ_‘.‘_'}}?"_‘:,__«-——- ""_" =)

S5 =
]

M-mode scan: The IVS and the PW are both hypertrophic. But the posterior wall is thicker than
the interventricular septum from the base to apex.

Two-dimensional echocardiogram: A: long-axis view. B: short-axis view (mitral level). C: short-
axis view (papillary muscle level). Although the IVS and the PW are both thickened, the PW is
more hypertrophic than the IVS from the base to apex. Papillary muscle echo is also conspicuous.
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Table 1. Clinical data
Case Clinical findings
Age  Sex BP NYHA Dyspnea Chest pain Syncope Embolization CTR F.H.
1 48 M 130/80 II - + — — 589 -
2 50 M 90/60 1 — OMI - cerebral 56% -
3 13 F 100/60 11 - + - - 529, +
4 39 F 102/60 111 + + - cerebral 649, —
5 43 F 156/80 1 - + - cerebral 619% —
BP=blood pressure; OMI=old myocardial infarction; CTR=cardiothoracic ratio; F.H.=family
history.
Table 2. Electrocardiographic findings
Case P-Rinterval SV,+RV;,.¢ T wave ST depression I.C.D. abnormal VCG Exercise test
amplitude Q wave
1 0.18 sec 7.6 mV —0.5mV 1.0 mm - - LVH No change
2 Af 7.2mV —0.75 mV 3.0 mm - + - -
3 0.12 sec 12.2 mV —0.6 mV 3.5mm - — LVH ST depression
4 0.20 sec 5.9 mV —0.5mV 3.0 mm - - — —
5 3.5 mm - - - -

0.18 sec over 11.2 mV —-0.9mV

Af=atrial fibrillation; I.C.D.=interventricular conduction disturbance; VCG =vectorcardiogram;

LVH=left ventricular hypertrophy.
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3. OLEHEERK (Table 3)
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ORHPRCRER 1, 3, 4icTERa Y, #
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FIARIATIR < iR 4 T i IR spike
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Table 3. Phonocardiographic findings

Case IV S 1118 11s SM

Others CPT PEP ACG Differ-
ET ential
methods

1  loud faint normal respi- PMI=3L

ratory split- mid to late
ting Levine 111/VI
2 — faint almost fixed PMI=4L
splitting, early to
IIA-P interval: late
50 msec Levine II/VI
3  loud loud almost fixed PMI=3L
splitting, mid
ITA-P interval Levine II/VI
40 msec
4  loud faint reversed PMI=4L
splitting early to
late
Levine 1V/VI
5 presys- faint almostsingle PMI=3L
tolic early to
click mid
Levine 1V/VI

rub-like —

murmur

- sharp upstroke 0.5 sustained AN:

with incon- giant A SM 1
spicuous tidal wave Val-
wave salva
maneu-
ver:
SM1
rub-like knock normal 0.28 systolic —
murmur sound retrac-
tion
- dicrotism 0.37 sustained AN:
giant A SM-—
wave
pseudo- spike and 0.23  sustained —
ejection dome giant A
sound wave
sharp up- 0.56 sustained AN:
stroke with SM1
inconspi-
cuous
tidal wave

1V S=fourth heart sound; III S=third heart sound; II S=second heart sound; SM=systolic mur-
mur; DM=diastolic murmur; CPT =carotid pulse tracing; ACG =apex cardiogram; PEP=preejection
period; ET =ejection time; PMI=point of maximum intensity; 3L or 4L =3rd or 4th intercostal space
along the left sternal border; AN =amy! nitrite inhalation; | =increased; —=no change.

IESPIRAEINNT G W) (SAM) &3, fiEf) 3,4,5
Tit B-B’ step 2wz, i 1,2, 4 ciz KW
R D Ui P I PAS & 2 7.

DEPRIZII R DL PR - %8 — A%
TiREY 12mm ¢H Y, fEH 1, 2, 3 TiROLE
PR OISR, ORIV 125 F TiiIFERI LI
EThole. —F, EBHIETLIERD 50K
CBIEFEHLBELXRL, OEHTOEYESR
#eEEir 20 mm, LSRR 21 mm, %R
ek 33mm Th ot LD ORI
KENRZEFEFOMER TS50 L, EBKE

PO R I N &, = LITHEH 2,5 ¢F
HHTdH - 7-.

DB & 3 By gl = = — KRk
ThHY, 2EROEME Y OREMEMICE X XE
Wl E B UER I 2 B 1=, LEPFERER 1~
3 CREMKBELRL, EH4,5 ciroEhRED
o FICIEE 2380 7. EilE ci sk
HHESLSHEICS X SF LV EERRBEOEE
»rahie.

5. BEEA

RS O B, 197943 B, fE
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Table 4. Echocardiographic
Case Base Mid Apex
IVST PWT IVS/PW IVST PWT IVS/PW 1IVST PWT IVS/PW
(mm) (mm) ratio (mm) (mm) ratio (mm) (mm) ratio
1 13 20 0.65 13 2 0.59 13 35 0.37
2 10 20 0.50 10 23 0.43 10 45 0.22
3 14 24 0.58 14 24 0.58 14 30 0.47
4 9 14 0.64 9 15 0.60 18 23 0.78
5 15 21 16 22 24 34 0.71

0.71

0.73

IVST =interventricular septal thickeness; PWT =posterior wall thickness; IVS/PW ratio=interventricular
septal to left ventricular posterior wall thickness ratio; DDR=diastolic descent rate; Ampl.=amplitude;
SAM =systolic anterior motion of the anterior mitral leaflet; LVDd = left ventricular end-diastolic dimension; /*
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finding
Mitral valve

DDR Ampl. SAM B-B’ step LVDd LVDs AoD LAD Semiclo- 9 syst. thicke- 9% syst. thick-

(mm/sec) (mm) (mm) (mm) (mm) (mm) sure of ening of IVS ening of PW
AV (%) (%)

28 16 + - 32 20 31 36 + 31 67

90 28 — - 32 15 31 38 + 80 13

100 15 + + 40 24 22 33 - 46 35

53 18 + + 36 18 24 41 + 44 39

62 14 + + 36 20 25 35 - 21 10

\\LVDs=left ventricular end-systolic dimension; AoD=aortic root dimension; LAD=left atrial dimension;
AV =aortic valve; syst.=systolic; IVS=interventricular septum; PW=posterior wall of the left ventricle.

LY ARG A e 75 ) v — LD TRhEES
EfTORETH-TEEbh 3.

EF 1 CREMED EELD Y, BILELT
LIERFEFRERIHE L 9 2 L & h Tw
5070, %, EREREZRDRVER &
HHERK R & 72 LB ImEER i v, mfF
BhERY I F B EE M IRERL T a—K ko
e PR MR IR 5 G (SAM) 720 &, BAEEMEIEK
BUHECHRELFREED A LBEsATY
5. La LU ESDEGE 8175 JEFrkh ek
B, O£ LEPRE | ExEEEES 1.3
Eb i8I REE IS EFF0-BD, gRLH™
R LIRIFHFMERATH B, 84N, 4055
BUYTHERA LN AFEOERER, oxa—-K
LESAM (L, BEHEE7 I VARHCE Y JIHH
R E RTINS, FUhEEREEXE
ZrxEbE3 L, FHEMZIBREFHED 1§ &
Zxbh3b.

HEF 2 Tk X BT 0 LDBYH BRIk,
LEXIZEIT 5 knock sound, RINELCMATHE,
OEMEe XXy, IREHEOIMER o BH i S
PTHB. L LZ0EFICHBZEBHERKIR
DIMRRIC & 5 kOB LB LEL, O
BRICBITHHBMELEXADYE, RIIYVIEX
BMOGEEAETILOEELLNS.

HEF 4 B & OS5 OEPEPEB L D T

TOREREE>TH Y, & LICHEEETEED
3zLiCk Y, HEMERBOBEIRBIT 3R
PgEEELEx bRV by, L LK
FeDLEPN - % — LMV THREER
hREEREET AR LY, JEdtttERE B
RABICGECIHIEEH T 50 TRRVPEEXD
3. Maron &7 3 gEBHIEMELCMHEE @ FEF T 0
HEBHER © L DRBICHEBER R 238
e LT 52, HEN, JFEAEEEEbLIRE
W IRl o B 2 380 B JE5E B H BEAE KT 5E A%
GETHAERBECE 2y, Zh b DEHI
DRIBIB KT, ERPEMEHER A & OJEKE & &
BERUL T 2R D Y, *dbuftkdg
BAE & &, BABLOHEOMSE Lici@E v 2
R IAVDO—BELZTLONL LRV, Z0OH
THEDRCIEFI Tz B0, EEHABIEKIZE
BB LU EAIELR T 1 ooBITir
NEEZLRB.

#® [}

#ko M =— Kbz a—REiRBiT 505D
- ERBEHMCE YT, LDEREESLT
¥ 0 2 HEIEKERD 5 BRBGE S #l 28
U, ZDBEROBEBIC OV TR~

UTFTixxnBEHTH .

1) #eivii, BROFUENE L, ZhEPIRE

— 1157 —



KEF, WA, 85, 1@h

REFTBLDARL .

2) LEBRFEL2EEME, ST BTF&RT
B, B QEk, EXEET EeR<.

I M e—prp=a—FE OEHBIZIER
RVLIZRED [BRKE R ELEH0HL,
DEEE D ORBIRb y FRLEZREEXS
B 5.

4 KR a—RE, EREHEORIILY
¥ 57, (U piEECbB X FXERBEORARR
3.

5) SHth 4 plicFERB L LT a—RiZT
BEERT R (PR HE, 0 S NIV iT o5 R,
KOIRFUEIINEAS) 2R, ZhbOFR
ERSEEFICBCTRRELER L, */2F4E
PcBVT, FKENOHEOFEELZE D .

X @&

1) Abbasi AS, MacAlpin RN, Eber LM, Pearce ML:
Echocardiographic diagnosis of idiopathic' hyper-
trophic cardiomyopathy without outflow obstruc-
tion. Circulation 46: 897-904, 1972

2) Henry WL, Clark CF, Epstein SE: Asymmetric
septal hypertrophy: Echocardiographic identifica-
tion of the pathognomonic anatomic abnormality
of IHSS. Circulation 47: 225-233, 1973

3) Martin RP, Rakowski H, French J, Popp RL:
Idiopathic hypertrophic subaortic stenosis viewed
by wide-angle phased-array echocardiography.
Circulation 59: 1206-1217, 1979

4) HIFHERE, BHNES, FRAR, RER, s
i Ox o —EEFEE R RRIEX (ASH) 2346
N WIERIZEMERE R BLLHHE O, ] Cardiogra-
phy 9: 355-362, 1979

5) Rakowski H, Gilbert BW, Drobac M, Vaughan-
Neil T, Pollick C, Wigle ED: Anatomic variations
in subgroups of hypertrophic cardiomyopathy as
assessed by wide angle two dimensional echocar-
diography (abstr). Amer J Cardiol 43: 348, 1979

6) {=ft#th, KHIES, BUFFHUREE, EHIEZE, KK
i3z, RAIESE, THE—, RIBHE, B B
B 9 SR OHEOLT 2 — /. BERAR
6: 225-237, 1976

7) Sakamoto T, Tei C, Murayama M, Ichiyasu H,
Hada Y, Hayashi T, Amano K: Giant T wave in-
version as a manifestation of asymmetrical apical
hypertrophy (AAH) of the left ventricle. Echo-

cardiographic and ultrasonocardiotomographic
study. Jpn Heart J 17: 611-629, 1976

8) Sakamoto T, Tei C, Hada Y, Amano K, Hayashi
T, Yamaguchi T: Asymmetrical hypertrophy of
the left ventricle: Description of apical and free
wall hypertrophy. Presented at the VIII World
Congress of Cardiology, Tokyo, Sept. 9, 1978

8A) #5 BFN, KA FUSSES, FhUIEM, bk
¥, KEFEF, —RULX, PHBHE nE—8E &
B i ERHEoIRKE E#E T 5% ERE
DD 2 4. 45 82 [B] B EBYR I &, Dec. 11,
1976

9) Yamaguchi H, Ishimura T, Nishiyama S, Naga-
saki F, Nakanishi S, Takatsu F, Nishijo T, Ume-
da T, Machii K: Hypertrophic nonobstructive
cardiomyopathy with giant negative T waves
(apical hypertrophy): Ventriculographic and echo-
cardiographic features in 30 patients. Amer J
Cardiol 44: 401-412, 1979

10) Teare RD: Asymmetrical hypertrophy of the
heart in young adults. Brit Heart J 20: 1-8, 1958

11) Shah PM, Gramiak R, Kramer DH: Ultrasound
localization of left ventricular outflow obstruction
in hypertrophic obstructive cardiomyopathy.
Circulation 40: 3-11, 1969

12) Popp RL, Harrison DC: Ultrasound in the diag-

nosis and evaluation of therapy of idiopathic hy-

pertrophic subaortic stenosis. Circulation 40:

905-914, 1969

Falicov RE, Resnekov L, Bharati S, Lev M:

Mid-ventricular obstruction: a variant of obstruc-

tive cardiomyopathy. Amer J Cardiol 37: 432-

437, 1976

Maron BJ, Gottdiener JS, Roberts WC, Henry

WL, Savage DD, Epstein SE: Left ventricular

outflow tract obstruction due to systolic anterior

motion of the anterior mitral leaflet in patients

with concentric left ventricular hypertrophy.

Circulation 57: 527-533, 1978

Rossen RM, Goodman DJ, Ingham RE, Popp

RL: Echocardiographic criteria in the diagnosis

of idiopathic hypertrophic subaortic stenosis.

Circulation 50: 897-900, 1974

16) Henry WL, Clark CE, Roberts WC, Morrow AG,
Epstein SE: Differences in distribution of myo-
cardial abnormalities in patients with obstructive
and non-obstructive asymmetric septal hyper-
trophy (ASH): echocardiographic and gross ana-
tomic findings. Circulation 50: 447-455, 1974

17) Maron BJ, Ferrans V], Henry WL, Clark CE,
Redwood DR, Roberts WC, Morrow AG, Ep-
stein SE: Differences in distribution of myocardial

13

~

14

~

15

~

— 1158 —



~

abnormalities in patients with obstructive and non-
obstructive asymmetric septal hypertrophy (ASH).
Light and electron microscopic findings. Circula-
tion 50: 436-446, 1974

Frank S, Braunwald E: Idiopathic hypertrophic
subaortic stenosis. Clinical analysis of 126 patients
with emphasis on the natural history. Circulation
37: 759-788, 1968

Maron BJ, Lipson LC, Roberts WC, Savage
DD, Epstein SE: ‘‘ Malignant” hypertrophic
cardiomyopathy. Identification of a subgroup of
families with unusually frequent premature death.
Amer J Cardiol 41: 1133-1140, 1978

20) A=k, FUAMTE, BkOEIEE —4eBASe, KRN

¥, DRIEHETY, AfRM—, R 5 OalibdAesoe
KoL 2 —[Mic X 2. Cardiovase Sound
Bull §: 739-749, 1975

20A) @A 5, MEHC OIE: OMER X UWRIUESZ Y

+ 5.0 x a3, J Cardiography 9: 31-43,
1979

21) Toshima H, Koga Y, Yoshioka H, Akiyoshi T,

Kimura N: Echocardiographic classification of

— 1159 —

~

~

TE4E B BN & 3: 1 &+ B ERBLOIRE

hypertensive heart disease — A correlative study
with clinical features. Jpn Heart J 16: 377-393,
1974

Maron BJ, Edwards JE, Epstein SE: Dispropor-
tionate ventricular septal thickening in patients
with systemic hypertension. Chest 73: 466-470,
1978

Mintz GS, Kotler MN, Segal BL, Parry WR:
Systolic anterior motion of the mitral valve in the
absence of asymmetric septal hypertrophy.
Circulation 57: 256-262, 1978

Come PC, Bulkley BH, Goodman ZD, Hutcheins
GM, Pitt B, Fortuin NJ: Hypercontractile cardiac
states simulating hypertrophic cardiomyopathy.
Circulation 55: 901-908, 1977

Criley JM, Blaufuss AH, Abbasi AS: Nonobstruc-
tive IHSS. Circulation 52: 963, 1975 (letters to
the editor)

Abbasi AS, Slaughter JC, Allen MW: Asym-
metric septal hypertrophy in chronic hemodialysis
patients. Circulation 54 (Suppl 1I): 11-190, 1976
(abstr)



