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Summary

To investigate the pathophysiological significance of asymmetric septal hypertrophy (ASH),
echocardiograms were recorded in 25 patients with hypertension (HT) (12 with ASH, 13 with sym-
metric hypertrophy (SH), 19 patients with hypertrophic non-obstructive cardiomyopathy (HNCM)
(eight with ASH, 11 with SH), and 12 patients with hypertrophic obstructive cardiomyopathy (10
with ASH and two with SH). In eight patients with ASH, 12 patients with SH and eight normal con-
trols, echocardiograms were also recorded during intravenous infusion of 0.02 2/kg/min of isoproterenol.

There were no significant differences in end-diastolic dimension (EDD), end-systolic dimension
(ESD), percent fractional shortening (%FS), interventricular septal excursion (IVSE) and posterior
wall excursion (PWE) between patients with ASH and patients with SH. Among patients with ASH,
interventricular septal thickness (IVST) and its ratio to posterior wall thickness (IVST/PWT) were
significantly larger in HOCM than in others. Before isoproterenol infusion, there was no significant dif-
erence in the normalized peak rate of change of left ventricular dimension during systole (pVs) between
ASH and SH, and between ASH and NC. However, 5 min after isoproterenol infusion, pVs was
significantly greater in ASH (7.0 +2.4/sec) than in SH (4.9+1.3/sec) and in NC (4.5+1.1/sec) (p<0.05
and p<0.05, respectively). This study suggests that ASH is related to hyperfunction of the catechola-
mine-beta receptor system.
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FEEHREEIC 4 5 DEPFEE Ol 1.3 DL
L &R IR B PIRIEK  (asymmetric  septal
hypertrophy : ASH) 1%, JEKELLHHE (HCM)
O T3 MR RELOE (HOCM) o &
S TWen?, FWlELEKR?, JERZEMEE
KELLHHEE (HNCM)? iz i s 2 & hss
Bl olz. z0izs, = OFT RIidEmERYE
LER, HNCM, HOCM 7 & o@&njic <
BVWEIND XK -D. Lal, —HKE
WTix, 1,600 FEF o4 HFiIcis v, ASH oFTE
i3 HCM izt LT 90% o> sensitivity #4452
LOBRELDH VY, ZoOFROLOBWIHESRIC
FEEPARY OENEIhTWS.

4, HCM B TR & MATTRERICKHH 5
F/ AT ER7Y 0D KIGHK BRETHD Z L1,
ASH JEfITERF/ r=x7 ) v 1 Bk
PMEBTHBICL20b LT, DEESBRGTH
LW, FrMmFELAERSANERED ) LT
Ex 7Y rofbicky, HOCM #oMeEk
EfeT L VI FEBRER P Ene, ASH Hown
i3 HCM JEFlIcR VT, RBMIRE 0 BH A F
L, THBDBERICECEELTWS TR
WhEEZLRLTWS.

ABFgE, \HMEMECHAX, HNCM, HOCM
BT, ASH ffilx X OB K (symmetric
hypertrophy : SH) i % %tk L T L#L = 2 —
M oEfEE LRy, EMLESOEAR, HNCM
o ASH i, SH #i X O IE#E 3 BE: (NC) 1ok
W T isoproterenol (ISP) A= = —[X % &
L, Zhvoolbza—TREY, ASH o5tk
AR > W TIRE L 7.

& LBk

L. EfEMEERL (HT) #: SEigSicsnT
Iv % #8 fu £ (SBP) 160 mmHg, #; 3§ # fu &
(DBP) 95mmHg Ll to@EmELE+ 55, *
e PAnc ke mLE L IR S, BREERA

FOREHT, M =—FRibza—KE, EEgEE
B (PWT) »zrvizo=EdEeEE (IVST)
12mm plEoUERERDFZ HT gL
7=

2. HNCM gt e, OIPBES, EX
HLEEEHSF, M- bz a—FE, PWT
bBvid IVST 7% 12mm PL o BEEHEK % 27
OIFEFID D B, Lxa—K L, [EiEFIHEE
J1EB) (systolic anterior motion of the mitral
leaflet : SAM) KBIIRFUCHE P HAA-PAGE  (mid-
systolic semi-closure of the aortic valve, MSC)
BRWD, HEIVLLEITF—FAREIC LD
20mmHg PA Lo LENEREZ B e o 1
% HNCM gL L=

3. HOCM #f: @iufE, [ClEfplRs, £X
v EESR R, M - Fbhza—FE, PWT
HBvE IVST 7% 12mm PLEoBEERK Y
BIFEFID S B, Lrza—KE, SAM, MSC %
RBOIh, HHWELEY F—F A REICT
20mmHg P LoDENE 7S & 3B o bl &
HOCM L L=,

PEgRIcREWT, M 22— Fbhza— K |,
PWT izxt4+2 1VST ol (IVST/PWT)
1.3 EHy, IVST 0 13mm LLEOFER %
ASH, #7- IVST/PWT »n 120 F<, IVST+
PWT %% 24 mm LA EojfEHI%# SH & L7z &8
i2¥13 5 ASH, SH ofEflsk, #, 44 IVST,
PWT, IVST/PWT % Table 1 iz L 7.

HEMBTFEE LY ¥ — 2% v VELWBEE
(SSH-11A) ¢k » @E@k&hic M £— Flhx=
—K XY, EBIEKERZ (EDD), 2=k
% (ESD), EmANREMHER (%FS), LEHRIR
i (IVSE) % XU Eg#%iERIE PWE) 2k
7-. 7= ISP Afis ASH w84 (HT #:4 4,
HNCM #44), SH o124 HT BS54,
HNCM #74), IEHXIBEO 8 AICHEITL .
ISP AT o, &£, IVST,PWT,IVST/
PWT, HT o4 (HT o7 vwijizx HNCM), %)
2ukfFE 4+ Table 2 iz57+. ASH k73
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Table 1. Patients data

No o aMF)  Ge  Gme)  mmy  VSTIPWT
HT ASH 12 10/2 57+11 19+4 13+3 1.5+0.2
SH 13 9/4 57+£9 14+2 15+2 1.0+0.1
HNCM ASH 8 6/2 53+11 17+£3 1243 1.4+0.1
SH 11 8/3 49+9 15+3 14+2 1.0+0.1
HOCM ASH 10 INn 47+15 29+7 15+3 2.0+0.5
SH 2 2/0 419 25+4 26+2 0.9+0.1

Values are mean+SD.

Abbreviations: M =male; F=female; IVST =interventricular septal thickness; PWT =posterior wall thickness;
HT =hypertension; HNCM =hypertrophic non-obstructive cardiomyopathy; HOCM = hypertrophic obstructive
cardiomyopathy ; ASH =asymmetric septal hypertrophy; SH=symmetric hypertrophy.

Table 2. Patients data of isoproterenol infusion test

No Sex ( y‘:gfs) I(an"g l()r?f) IVST/PWT  HT - g%g)
ASH 1. M 45 16 11 1.5 (=) 112/74
2. M 59 18 12 1.5 (=) 108/60
3. M 53 17 13 1.3 (=) 118/74
4. M 49 17 12 1.4 (=) 148/94
5. M 69 17 12 1.4 (+) 198/120
6. M 54 19 12 1.6 (+) 228/120
7. M 55 18 14 1.3 (+) 170/110
8. M 55 19 13 1.5 (+) 168/90
mean+SD 5547 18+1 12+1 1.4+0.1
SH 1. M 55 12 12 1.0 (=) 104/64
2. M 54 15 13 1.2 (=) 132/88
3. F 64 13 13 1.0 (=) 160/88
4. M 58 20 22 0.9 (=) 132/86
5. M 42 13 14 0.9 (=) 140/80
6. F 34 22 22 1.0 (=) 154/90
7. M 39 12 13 0.9 (=) 116/88
8. M 64 12 13 0.9 (+) 190/110
9. M 48 17 18 0.9 (+) 210/120
10. M 55 15 16 0.9 (+) 178/108
1. M 52 13 15 0.9 (+) 160/100
12. M 47 16 13 1.5 (+) 168/90
mean=+SD 51+9 15+3 1543 1.0+0.1
NC 8 SM/3F 4745 10+1 1041 1.0+0.1 (mean+SD)
ASH-NC p<.05 <.001 <.005 <.001
SH-NC p NS <.001 <.001 NS
ASH-SH p NS <.025 NS <.001

Abbreviations: IVST =interventricular septal thickness; PWT =posterior wall thickness; HT =hypertension;
M =male; F=female; ASH=asymmetric septal hypertrophy; SH=symmetric hypertrophy; NC =normal control.
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Fig. 1. Representative left ventricular echocardiograms of symmetric hypertrophy (Case
4) at rest (left) and after 5 min infusion of isoproterenol (right).
IVS =interventricular septum; PW =posterior wall of the left ventricle.

IVST/PWT & 1.4+0.1, SH ozhix 1.0+0.1
Thy, BEELRDTVS.

ISP &ficiz4A#] 0.02 pg/kg/min % 5 43fEic
bleVBEL, TOn% CLE, LER, M €—
Fibhxza—R#&igg L7z (Fig.1). M £—F.x
a—[iZ, EZEORUMEEN LB #HEL A
Ne, EZEOBREFEL~IZT, Honeywell 1219
strip chart recorder iz & ¥, #% Y #E 50 mm/
sec [ZTEHE L. Bohle M £—Fbh=za—
XX v, EDD, ESD, %FS, IVSE, PWE #:k
Wwic. i1 X-Y digitizer 5 L OB TR 2 1E
AL TERBIMERAEE (pVs) &k, o
HHEEERYOZ L L, H—Y VERAWTLESR
fRAEE.ONIER & ABHBECAER Y, FRTH
LoDEBRB L CLERE & bic X-Y digitizer
(Tektronix 4953) kv, E FiE#HK (YHP
21 MX) izgik otz 7Y R LOE

iz 150 Kby, zhz—kERERVTH
500 e Lie. FiBboleF—ahb, BFHE
#wEHvT, AR (D), AEROZE(LEE (dD/Dt),
BIXUNRELEEL® AETHIELL dD/dt-
1/D % fxpiyicske 7o (Fig. 2). IUE#Iic BT 3
dD/dt - 1/D ol % ERIFERAEE (pVs) &
L.

ISP A& MfT L IOERNT, B BT, vy
v AREFEERALTWADP o . REHELT =
—orEEGFELIEFD > B, HT FETHIR
I, BENTIER, vy LERE AF—LF—
NEHv, 7= HNCM g, HOCM T B &
Widk, HA vy AEREERAL TSRS -
7.

HEHLEE t REIC X o7z, 7 p<0.05 24
HERICAEE L L.
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Fig. 2. Computer output of left ventricular
dimension and its rate of change throughout
a single cardiac cyle.

D=left ventricular dimension; dD/dt=rate of
change of dimension; dD/dt/D=normalized rate of
change of dimension.

Table 3. Echocardiographic findings

.o
HT ASH 12 46+5
SH 13 48+7

P NS
HNCM ASH 8 49+8
SH 11 45+6

p NS
HOCM ASH 10 43+6
SH 2 40+1

Values are mean=+SD.

ISR R A 6t 5 isoproterenol (iR

ESD, %FS, 1VSE, PWE [ f&3% % b &
- 7= (Tabl 3).

2. HNCM g: ASH, SH of#ERE<co
EDD, ESD, %FS, IVSE, PWE | f&3% % 5%
» 7 -1- Table 3).

3. HOCM #t: B SH 224 0% T
HBHId, HIHMT ZERE LB bh 3,
EDD, ESD, %FS, 1VSE, PWE 3 [F#k 7 1)
25 L Ebhi: (Table 3).

2. FBHNICHITS ASH flOxtt

1. EDD, ESD, %FS, IVSE, PWE iz 5%
ERBDRH - Iz

2. HOCM #to» IVST i3fthor 2 Bz Heli L
THE (p<0.0l) (c@EfETH-7=. IVST/PWT
b HOCM BcHBICHEMETH o 7. PWT iz
EHETHELE RO -7 (Fig. 3).

3. ISP &7

ISP Afio#ks 4 Tables 4, 5 ic/r4. FEfH)
$¥optrc HT, HNCM R ok ata9 047 13 Rk
LBbhsnT, 4E: ASH, SH fo#se
SroH e L. &z NC ok~ ASH iz
WTHEBICE»M 7. ISP Affaiic v, O
# (HR), SBP, IVSE it F&EEZ+ B R b -1z
DFEEE Kb+ %FS, pVs KL HEZEER

ESD %FS PWE

IVSE
(mm) (%) (mm) (mm)
29+5 38+7 4+3 134
29+7 37+9 6+2 14+2
NS NS NS NS
32+10 36+11 4+4 13+3
27+4 42+8 6+3 13+3
NS NS NS NS
25+4 41+£5 3+3 15+4
24+1 41x1 3x1 141

Abbreviations: EDD =end-diastolic dimension; ESD =end-systolic dimension; %FS = percent fractional shorten-
ing; IVSE=interventricular septal excursion; PWE=posterior wall excursion; HT=hypertension; HNCM =
hypertrophic non-obstructive cardiomyopathy; HOCM =hypertrophic obstructive cardiomyopathy; ASH=asym-

metric septal hypertrophy; SH=symmetric hypertrophy.
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p<0.01
P<0.001
Ratio T — P<0.005
(mm) p<0.001 IHT ~ n=12 —

L I HNCM n-8

I IIHOCM n=10
20 1 30 4

IVST PWT IVST/PWT

Fig. 3. Echocardiographic findings among patients with ASH.

HT =hypertension; HNCM =hypertrophic non-obstructive cardiomyopathy; HOCM =hyper-
trophic obstructive cardiomyopathy; IVST =interventricular septal thickness; PWT =posterior wall
thickness; T =thickness.

Table 4. Hemodynamic and echocardiographic findings before isoproterenol infusion

Age HR SBP DBP EDD ESD %FS IVSE PWE pVs

" (years) (bpm) (mmHg) (mmHg) (mm) (mm) (%) (mm) (mm) (/sec)
ASH 8 55+7 59+5 138+20 86+15 43+4 24+2 41+8 5+2 14+2 2.9+0.7
HNCM 4 5245 58%+4 124+15 75+13 45+5 25+2 45+4 6x2 15£2 2.9+0.3
HT 4 58+6 616 153+12 96+9 41+2 24+3 43+7 4+1 14+2 2.9+0.9
SH 12 51+9 69x8 149+26 94+12 45+4 28+3 38+7 5+2 13+3 2.7+0.6
HNCM 7 49+10 69+5 136+18 87+9 47+3 30+2 37+6 5+2 13+3 2.8+0.6
HT 5 53+6 60+12 167+24 103+11 43+4 26+3 40+8 5+2 12+1 2.7+0.5
NC 8 47+5 72+8 128+14 81+13 49+2 31+4 38+6 7+2 12x1 2.4+0.6
ASH-NC p <.05 NS NS NS <.005 <.001 NS NS <.05 NS
SH-NC p NS NS NS <.05 <.025 NS NS NS NS NS
ASH-SH p NS NS NS NS NS <.01 NS NS NS NS

Values are mean=+SD.

Abbreviations: HR=heart rate; SBP=systolic blood pressure; DBP=diastolic blood pressure; EDD=end-
diastolic dimension; ESD =end-systolic dimension; %FS=9%fractional shortening; IVSE =interventricular septal
excursion; PWE =posterior wall excursion; pVs=normalized peak rate of change of left ventricular dimension

during systole.
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Hemodynamic and echocardiographic findings after isoproterenol infusion

Table 5.
HR SBP DBP
(bpm) (mmHg) (mmHg)
ASH 91+18 153+21 76+14
HNCM 95+16 148428 66+9
HT 87+18 158+5 86+12
SH 98+16 155428 81+15
HNCM 106+13 141+21 71+12
HT 87+13 175+26 94+8
NC 101411 139422 72+11
ASH-NC p NS NS NS
SH-NC p NS NS NS

ASH-SH p NS NS NS

Values are mean+ SD.
Abbreviations: see Table 4.

W7 o7z (Table 4). ISP A2\ ¢, HR,
SBP, DBP, IVSE, PWE (cHEER @D AR
-7, %FS 13 ASH (56+10%) izxw<T SH
47+9%) X v EEIC (p<005) HETH 7.
pVs 1, ASH (7.0+2.4/sec) iz 3 v T IEH %t FRH
(4.5+1.1/sec) 3 L1t SH (4.9+1.3/sec) L v HE
iz (p<0.05) EETH »72. pVs iz HNCM ©on
ASH iz, HT » ASH X Y 4L &ETH -
7= (Table 5).

z =3

1. &M Es—Fhza—K

HT g, HNCM g, HOCM #» ASH ol
BT, %FS XY aloUiE, SEMIC
BEEZRRDT, TRTRHFTH-k. IVST,
IVST/PWT # HOCM izl 28X D
FECEHETHZ Z L1z, Doi b7 04 Clzifés
LTy, HOCM gz 3 ASH i1, ot
DENERRRSTEREAT S EBbh3. L
L HOCM izt ASH #3580 72 WEEHIA
by, —JF, HT g HNCM BEiciswTd
ASH #ZBH3EFBHS Z & L v, EROH
#2~D L kg, ASH 3 HOCM (24 Rih% & o
LixBbhihoic.

EDD ESD %FS IVSE PWE pVs
(mm) (mm) (%) (mm) (mm) (/sec)
4243 18+4 56+10 6+2 19+4 7.0+2.4
43+4 17+2 61+3 6+3 21+2 7.9+1.7
40+1 1945 52+12 5+2 1743 6.0+2.7
45+5 24+4 47+9 5+2 17+5 4.9+1.3
47+4 26+3 45+8 5+1 18+5 5.2+1.1
4344 21+3 50+9 642 16+4 4.6+1.6
48+3 24+4 50+6 7+4 172 4.5+1.1
<.005 <.025 NS NS NS <.05
NS NS NS NS NS NS
NS <.01 <.05 NS NS <.05
2. ISP &#f

ISP iz v ASH #F+ 360 %FS i1
SH iztkL, pVs i, SH, EXWRBRHliCHLE
BERBETHD Z LAVREhT. EFENBHROE
#ix ASH filicth LEEICED o 7288, Do s
737 I VT ARMEEEREICBVWTET
LTHHY, Liat-T ASH filic i) 5 Kt
DERKEEROEIIRD B Z LR L B b h
%. ASH T3k L EDD 3igfE<H v,
ESD axtfEfie SH izl L RET & - 728,
pVs 3NE (D) THIELEETHZDT, O
HOMKEEE + i LA S L B X 5.

Inotropic agent Td 5 ISP i, 5o B R
F LS L, c-AMP, protein kinase DK%
LIV T DAL A ORIBNTAZ(RIET S Z
LIZE-T, DHONENEED B LD L ENT
W51, ISP AR TG DIUEH DIFETH %
%FS, pVs 28 ASH flicks W THEICEMEZR
L, 5, MERLHBECEEEZZRBDR1r -7
DT, ZNZ Lix ASH FlicBiF .00 07 =
7 Iv—P ZRBROBREZENFET S LR
SFET 300 LBbhs. HCM &k nwT,
Dargie 523981 & 5 WI AR ERICKT 5 ML
I NTERTY CORIMET, BT 510 3KES
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ARlcB AP, v X7 Y L ORIERERNE
wELTBY, Z0X) LEEERZ, /vl
F7 Y VICHT BRI HORER, RALPOHR
I IC X ) SRR AR S R L Bb
n5. ERALWIRAEMEEMLEECKT 5 ASH
iz T, BRHRIEFFB L SH i<kl
HEIZKRTHhH o2 rhbbd, R/ vt
+ 79 v 1 Bt REfChH » 72 = & & Wik
L, ASH filicisi 2 @IuiEtkix, SRR il
LT @B Thr itk s L HER/LTWD.
FREJICIE, t FOFECEBIH T T L TH B
Syrian ~NAZZ—ZBWT, ISP #EIZX 5.0
BoANT YT LBER XU H LY T LREREIE
BEDS, EH A ALRAZ—IZHL, KThotez &N
RERTWS.

ASH o>\ TV £ RN %
BEERTWS. LIHBRORAEIEAR LSO
RFBEELTWEZ LRI TR, H
Bz, mEZ2 EFRVWEBER v2EXTY
VRIS 5 L, HOCM o gEk s &
Lk OERDH 512, Safar 50 (355 R M
EENBEIC ASH »nEiAbhb L, ASH
&LFE &3 EEEA A Bk e ocz &, ASH
TIRBTBRHRERREAMERE L TR D, DIEHE LM
LTWaZ & #8&L, ASH & iR RisiE
DITHEL FEESIFTWS. L2 LEOHERS
WT, fifFo/ vz x 7Y VBEIRIESAT
BHY, REMERBECTLEDHEICEL Tk
AHTH Y, RIEEHEREOERECORHEOREM
13, ASH .UM 0 SRR EAIEI 6k % i@k
LLTHLEBATES. bhbhix, B rEX
7Y B X B OMERFAERF &SRR
BT, /AT ERT7 Y T 5 @R AVME
K& blebT ApERH 2 L EXTWws. ASH
PNEEHEREZBCALTVWS® L2 E x5
L, T AT ERTY ST BN’
ERICHEBEESN TV S AEELBELOND. /v
TR 7Y KT B @RS AT S O T
DIEk%E &~z LTh, ASH &2 vk

JEABLOAREE COIRKO B E D X 5 IS
LTWB0Dh, ZOEMICELTRSEORE
5.

ASH » SH ojRHA, R 2 2RI
H3E+ 2 2 L THRW?. Maron 5i%, 4
B ODIIC BT 2 ER S e <, EBREE &L
HCM #ijiz+~T ASH ThottBELTW
2%, %7 ASH i3, BRICEEBEOEANICH
5z &M Clark HizkoTHRLATWS®, Z
hoo WELbhbho PeRkRicky, ASH
1x HOCM i RiyciziavwicL 5, SH L 38
RoTHETHLAREMENSEX LI B M, ZDMR
KL TS bIcRiFEET L Bbhs.

B ¥

EMLEMERERC (HT) 25 4, JEPAZEMAEREY
OiE (HNCM) 19 4], BAZEMEABR B .0 7 fE
(HOCM) 12 filic>\WT, ZhZhOEEICB T
%5 ASH ¢ SH oz a—HifRx %k, ASH
DEEBIz >V THRET L. %7 ASH 8 4, SH12
#l, NC84pilic, ISP Afil = = —[REEEHEATL,
Bohkbza—Kky, #EELMTILL
LICEFEEKE AW TESIRERKEE (pVs)
%sk®, ASH, SH o ISP icxt4 3 K5tnEs
ki

1. HT, HNCM, HOCM oW FhicBWWT
{,,EDD, ESD, %FS, IVSE, PWE iz ASH,
SH BITEEZ2R b1 ol

2. HOCM o ASH i3, fho#to» ASH 2kt
L, IVST, IVST/PWT REEIEHETH - 7=

3. %FS, pVs %, ISP &%#aio ASH, SH
RlCHEELDO R 2 - o2, ISP AR,
%FS (ASH ; 56+109%, SH; 47+9%, p<0.05)
L pVs (ASH; 7.0+2.4/sec, SH; 4.9+1.3/
sec, p<0.05) onFhn b BNEEIC ASH icswWT
HfEThy, ASH Lh57a53I0—8 ZEED
WHETTHE D BRE A RIE S vl

PlEX v ASH 3 HOCM 28R TR WIC
LTh, SH L3R4 sKEEEL TS LED
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