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Summary

Hypertrophic cardiomyopathy characterized by echocardiographic manifestation of asymmetric
septal hypertrophy (ASH) is a disease genetically transmitted, although some investigators suggested
that ASH was a secondery consequence of hypertension. The purpose of the present investigation
was to evaluate the differences in clinical symptomes, ECG findings, echocardiographic findings and
hemodynamics in two groups of patients with ASH classified based on the presence or absence of hy-
pertension.

Twenty eight consecutive patients with ASH unassociated with coronary artery disease or
valvular heart disease were studied. There were 12 cases with systemic hypertension. Seven of 12
cases (58%) of hypertension group had chest pain, and 6 of 16 (38%) of non-hypertension group
had exertional dyspnea and dizziness. Systolic anterior movement (SAM) of the mitral valve was
found in 4 cases (31%) of hypertension group and in 8 cases (50%) of non-hypertension group. In
echocardiographic study, no significant difference was found in 2 groups. Both thickness of the
interventricular septum (IVS) (22.0£5.9 mm) and posterior wall of the left ventricle (LVPW) (9.7
2.0 mm) of hypertensive group were not significantly different from those in non-hypertensive group
(21.7+7.2mm and 10.1+2.0 mm, respectively), and also the EF slopes and left ventricular diastolic
dimension (LVDd) were almost same for both groups (64.6+26.1 mm/sec and 40.2+7. 5Smm for hy-
pertension group 70.7-+38.6 mm/sec and 40.1+7.5mm for non-hypertension group, respectively).
Three of the 12 cases (25%) with hypertension and 7 of the 16 cases (449%) without hypertension demon-
strated significant peak systolic pressure gradient within the left ventricle. Left ventricular end-dias-
tolic pressure was elevated in non-hypertensive group (9.6+5.9 mmHg in hypertension group and
15.1+7.1 mmHg in non-hypertension group, p<0.05).
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In contrast to the echocardiographic and hemodynamic data, there were significant differences in
ECG findings. All of the 12 cases with hypertension did not have abnormal Q wave, whereas it was
observed in 7 of 16 cases (44%) in non-hypertension group. The rotation of the long axis was different:
7 of 12 (58%) with hypertension showed the clockweise rotation, while 11 of 16 (699%) without hyper-
tension counter clockweise rotation.

It was suggested that, in cases with echocardiographic SAM, the presence of electrocardiographic
counter clockweise rotation and abnormal Q wave is indicative of the combination of hypertrophic

cardiomyopathy and the hypertension.
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T\ 7= (Table 1).

BB REHET 2L, BIEERCRIEYTE
FEER L7 3 7 58% T, UNKERIHES & BEER L
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Table 1. Clinical symptomes in 28 patients with
asymmetric septal hypertrophy

Patients with Patients without

hypertension hypertension

No. of % of No. of % of

patients patients patients patients
Chest pain 7 58 6 38
Dyspnea on 2 17 5 31

exertion :

Palpitation 3 25 4 25
Dizziness 3 25 5 31
Others 1 8 3 19

Table 2. Summary of electrocardiographic find-
ings in 28 cases with asymmetric septal hyper-
trophy

Patients with  Patients without

hypertension  hypertension
No. (%) No. (%)
Mitral P 1 (8 2 (12)
Deep S in V, 4 (33) 7 44)
>20 mm
Marked left axis 1 (8) 5 (31)
deviation
Rotation
Cw 7 (58) 1 ( 6)
CCwW 2 16) 11 (65)
Abnormal Q width 0 (0) 7 (44)
0.04 sec or more
Absence of septal Q 4 (33) 7 44)
Giant negative T 5 42) 8 (50)

CW =clockweise rotation; CCW =counter clock-
wise rotaion.

mMEEL > ASH
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Fig. 1. Rotation on the long axis.

Open circles indicate transitional zone of the chest
leads. Seven of 12 cases with hypertension show the
clockweise rotation, while 11 of 16 cases without hy-

pertension show counter clockweise rotation.
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Vi g5 20mm PLEDEY S i3 T RE
BEC 44 33%, FEMMIEERT 746 41% 12880
bhic. 0 BLEDEBEETSEE Q KitE
MEER T RS bh T, FERMEERHTE7H
41 @D b, Eiz Vg » septal Q Jas
RIL T30 REMEERT 44 33%, &
MEERET 76 41% icg@o 5hiz. Vie T ST
KT &> 7mm DL EOWERL 72 T i@ ifE
RERET 54 42%, JERMIERERE T 84 50% 2R,
bhiz.

DT —HFRTH B L, ESEERPRIIE
MR 40.2+7.5mm, JEEMEER 40.1+
7.5mm, ERIFERPEIESMEERE 22.3+74
mm, JESMEFER 21.4+8.7mm ¢hH vy, L=E
R S R ERE 22+5.9 mm, JEEfE R
217472 mm, jEEFEER SIEER 9.7+
20mm, FEmEFEE 10.1+2.0 mm L HEER
CHBEZRIRD b b ol [EIEFRRIBHE {
MEERICEEERR <, BEERT 64.6126.1
mm/sec, JEFIMIFELET 70.7+38.6 mm/sec T
% - 7= (Table 3).
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2, EREERHER BhEERTE 9.6+5.9
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JEEMLERER 1T AEIc (p<0.05) BELXRLE
(Table 4). [MEFcH 3 LEMEERF 3.18+
0.94L/min/M?, ki EMmERE <1z 2.83+1.05L/
min/M? L & EEREE 2R, W
BEERRDR oI

fiE B
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DAL YVBRERIOBEEZ T T, H1E

Table 3. Echocardiographic data in 28 patients
with asymmetric septal hypertrophy

Case Age LVDd LVDs IVST PWT MV.EF SAM
No. (yr) (mm) (mm) (mm) (mm) slope

& (mm/sec)

sex

Patients with hypertension

6OM 36 18 15 9 60

1.
2. 58M 32 15 20 12 60
3. 42M 48 24 18 8 105 +
4. 40M 55 38 37 10 100 +
5. 49M 33 18 15 8 60 =+
6. 62M 40 34 21 10 40
7. 64M 35 15 27 11 18 +
8. 60M 32 23 18 8 52 +
9. 53M 46 23 25 6 108
10. 56M 35 14 22 10 52 +
11. 49M 50 28 20 10 70
12.  40M 40 17 26 14 50

Mean 53.5 40.2 223 22 9.7 646
SD 9.4 75 74 59 20 261

Patients without hypertension

13. 48F 32 17 18 12 150

14. 26M 40 30 25 10 130 +
15.  21F 33 20 20 12 25 +
16. 51IM 44 17 15 10 55 +
17.  67M 27 20 45 8 100 +
18.  30M 54 36 30 10 20 +
19. 47M 40 22 18 12 96

20. 36M 45 20 18 9 75

21, 42M 42 23 16 8 40 +
22. 36M 37 15 23 12 30 +

23, 42M 55 33 20 9 82
24, 55M 40 18 18 8 75
25. 50M 33 15 23 15 75
26. 70M 39 22 15 9 100
27. 41F 47 35 18 9 70
28. 21F 33 20 25 8 80 +

Mean 43.6 40.1 214 21.7 10.1 70.7
SD 14.0 75 87 72 20 386

LVDd=left ventricular diastolic dimension; LVDs=
left ventricular systolic dimension; IVST =interven-
tricular septal thickness; PWT =posterior wall thick-
ness; MV =mitral valve; SAM =systolic anterior mo-
tion; SD =standard deviation.
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Table 4. Hemodynamic data in 28 patients with
asymmetric septal hypertrophy

Case Age Aortic LVEDP Peak Cardiac
no. (yr) BP (mmHg) gradient index
& (mmHg) (L/min/M?2)
sex
Patients with hypertension
1. 69M 185/90 14 (=) 3.1
2. 58M 155/90 19 (-) 1.8
3. 42M 90/63 11 (=) 4.4
4. 40M 148/105 20 (=)
5. 49M 110/65 7 50 4.0
6. 62M 137/88 13 (-) 4.6
7. 64M 130/80 10 45 3.8
8. 60M 150/95 4 (-) 1.9
9. 53M 142/77 5 (=) 3.7
10. 56M 153/86 0 18 2.6
11. 49M 128/80 8 (=) 2.2
12. 40M 120/75 4 (-) 2.9
Mean 53.5 137/83 9.6 3.18
5.9 0.94

SD 9.2 23/12

13. 48F 160/87 18 (=) 5.4
14. 26M 108/78 18 (=) 2.0
15. 21F  95/60 15 45 1.9
16. 51M 112/76 7 (=) 3.6
17. 67M 100/58 20 16 2.0
18. 30M  95/65 12 (=) 2.5
19. 47M 125/70 10 13 1.7
20. 36M 125/80 13 (=) 28
21. 42M 125/75 35 13 1.9
22. 36M 100/65 25 60 3.1
23. 42M 108/48 18 (=) 3.4
24. 55M 135/85 15 (=) 1.8
25. 50M 105/67 9 55 2.2
26. 70M 125/65 6 (=) 3.1
27. 41F 148/98 6 (=) 48
28. 21F 110/65 12 45 3.0
Mean 43.6 117/71 15.1% 2.83
SD 140 18/12 7.1 1.05

LVEDP=left ventricular end-diastolic pressure;
SD =standard deviation; *=p<0.05.

Hizaky, BB LETRAHER LR BN
POEbTBEICHE o ZDOZAHXVREEE
Bz LpilomEEasEx sk o5tk of. 6 5 AR

EMEEZHS ASH

Fig. 2. Electrocardiogram showing left ven-
tricular hypertrophy and left axis deviation
(Case 7).

CELECKE*FLEL THREZZ L, 190/126
OBEMEEEEsh, 7045y 4mg OF
E#ZF T, 23xA025% 0 0HT LR
, BEODABE L.

FIREE : R|MLE, hiFie T & bokeL.
ABEHEUE : fE 140/80, fRiA 76/4r %, ¥
BRIt i fibdn, LRI T 3/6 BE o LUNHER
M FEER L, KBRS D T 2/6 B 0 BEHMEIR
FEdIMEE 2 PERR L /2.

—399 —



WA, B, &k, &»

DER Fig. 2) ©i, BXNE —10° &8
fEirziL, Vi, Vo v Sike Vi, Vi o
v R G238, EZEERNEHTH . Eiil
FroBiTHE Vs & Ve offjicdh - 7.

X (Fig. 3) <48 ic MRS
HEH) (SAM) #7%», DEPFEE 27 mm, £
%%Ellmna#%%ﬁ¢ﬁwﬁ%wwt

Fig. 4 gic o L F K &0k ibs»
(ACG) r##hirE; (CPT) <b 523, WHHEET
I VATBTIC TR E e ZIEME DR vtk s h Tw
. WUHEHIHEE LR L T v B,

Fig. 5 3A=ED 51 & k& i} & KPRED
FEFESRT & 50, LN LHFF 45 mmHg
DIEFEZFBD 2.

ZOREFIFY A THA R, T u v h—0fh
IC& VL LTS, * o IciESETT 5
EDHEE R L, SBIRE SR Alh,  IE
B EFAT 2 EDHEF NS e oo, FIREEIZF

LHxa—[X

OF, D OERPFH LT - T v o THIE
TEAVR, JBEMOHEIC 72 % 2 £ SILEE %
AOF L TIER &2 LTz,

fEM 12 405% 5+

X T B, 7 VERENTI R

HUREE : 27550 = A1 BUR T Wi d 22 Lk
L a, \mMEE (180/?) 41w TiRah, 3t
[ESLIRBE T ABERE A 252 0, AHEMER M & 2
Wrsh, DEREERO®RLG 25 10 Tl Lol
FHI (X702 D7 DUGEE S, & ST ER ONER A

HLREADX IR, FEOO AR LK.

BEARE : it ~_&E bk L.

FRIFEE © M, A I E ML ESE.
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Fig. 3. Echocardiogram showing asymmetric septal hypertrophy and systolic anterior

motion of the mitral valve (Case 7).

IVS=interventricular septum; LVPW=left ventricular posterior wall; ECG =electrocardiogram;

PCG =phonocardiogram.
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Fig. 4. Phonocardiogram, apexcardiogram (ACG) and carotid pulse (CPT) (Case 7).
After amyl nitrite inhalation, the murmur becomes louder and secondary wave becomes marked.
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Fig. 5. Pressure tracing from the left ventricular apex to ascending aorta after Valsalva
maneuver (Case 7).

Pressure gradient of 100 mmHg at subvalvular level is present.

LV =left ventricle.

Fig. 6. Electrocardiogram showing left ventricular hypertrophy with “strain ”, left axis
deviation and clockwise rotation (Case 12).
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Fig. 7. Echocardiogram showing asymmetric septal hypertrophy without systolic anterior

motion of the mitral valve (Case 12).

Upper: M-mode tracing, Lower: cross-sectional echocardiogram along the long axis.
IVS =interventricular septum; LVPW =left ventricular posterior wall; LA =left atrium.

b Y, ik EEE & 5w 7. F—F NTREBEDOHAKERH B o iz 45
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Fig. 8. Electrocardiogram showing a deep

counter-clockwise rotation (Case 28).

S in V,, tall R in V,, V,, leftward axis and

Fig. 9. Echocardiogram showing asymmetric septal hypertrophy and the prolapsed mitral

valve (Case 28).
Systolic anterior motion of the mitral valve is also observed but not shown in this figure.
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BILEEIC X 20 DIEKIZEED BHE DL
HRFELERLTL 20TH 30, FEBEDH
BEELEDLAZZ ERMOA TS, FOE
BEix47% 2 61% AT EREFCIVELE LT
»%. Marons? o<, 33 4l & ERER]
HRGIH 2 4 (6%) iz ASH 380 7223, LFHEI
B DS L IDGESIZES TR 5§, BiE
FEDOTRMIREYE LT ASH B4R EHEL
Tv5.20X) ICEMEEICX YASHE UV &8
i, BEEABOLETHZLERELTL 5.
BR o7 EMESETT 5 L OHBIERT 555,
B PRICIEESHBE LT3 LHEL TV 5.
Bx 0 1243 (Table 5), & iiESE O REE
B2 TiEE b o2, 19FIE
FLO0XETREELELTH Y, MELIUHEHIE
160~230 mmHg, #i3E#IE 90~126 mmHg &
¥FbEbTHY, FHEETIZ PSP 15 4F 42~
51.5% & ¥ b% 5T, S4FLL EEGMEEIC
ASH 2w i3Roiv. oz ki ASH %
85 BIMELEIC i3, BfEENHKREET 2 ASH
DHE BT, BEHFEREET 30HECKER
T EMEESAP L rEED b5 2 LERLT
V5.

Table 5. Clinical aspects in 12 patients of asym-
metric septal hypertrophy with hypertension

Case Blood History Anti- PSP 9%
No. pressure (yers) hypertensive (15 min)
drugs (years)
1. 220/? 19 19 4.2
2. 170/120 7 7 ?
3. 160/90 — — 13.6
4. 230/110 8 8 221
5. 160/100 15 2 46.8
6. 170/100 5 5 51.5
7. 190/126 10 10 ?
8.  220/110 2 2 375
9. 220/? 4 i4 41.4
10. 180/110 15 15 27.3
11. 190/110 13 13 ?

mMEEZ > ASH

Bx o 124 TRFEBOEMZ BT bM<
BoY, REEELEHATE Tyie v, FI/NH
FoO A »AKEELET 5 THSS oiEf
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it 151+7.1mmHg *EMEEHL VEECE
EERLTV ZOMDLHITF—F ALDFRRT
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i R 2B Fb b - 1z
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(25%), FERMLEERE T3 84 (50%) & IEm T
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VBRI D30T, RIS RBE S K BIIR
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VTR LERFTROO T 2 - R TR T & 3.
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Doz tRbiFonsd ZOFERELT, LMF
DIBE S 2 B ATH ML AERE & JEm MEER I 2
Bdb By, TihbbEMEERTRLRECE
HEEDEELRS <, JFERmMEER TILLEPRIC
BERLZCEHTEEVAEEZONRS. Chen
S5 EEMLMEECREENPEEERTA LR
5597 Vs Ve~& R ENBESTHRTRL,
Vs, Vi t—F@v R o LB RNRZ V2 L
AL TR Y, 20EBEL L TLEFRBORE
HEIREH Vs, Vi OEBHEHMILTVBLLT
W3 ZOFFREEAOFIRLE—FELTV 5. [
NIETHEEZBbE sEKRHE T K LREHE
KEBDHEDEEM L Sh T 3253, Bl EER
LIEBMEEROMBERICAEOETRD bh i
v, zoBEXERHE T EoRRKE2EESRE
HThY, BRLLLEFROTMEEREORE
BEEBELEZONTV3ZLThB.

& B

EIMERE %> ASH & BfLEfE % fE b s ASH
L. BIMEE 4> ASH vz =—
ic SAM z@w 725 2, LERTREEY QEER
®, KEEFHEIEEG & & 7o TN IEEM OB I
R MLESE A3 &0k L 7o TTREME A3k V.

B #

Dxa—FTw ) IEFHERRIEE (ASH) &
IREHOIEOFTR TH Y, EEMREKREAL
TVB3DTHBA, BMEEICE Y ZRAICAEL
ZREEL D5 Z EAEH S TV 3. SEIDOH
ZED BRI EILESE 2 f£5 ASH L m i EdE &
b ASH gk, LERTR, L= —HXBT
R, DI F—FABROBCICOERFT B2 L
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