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Summary

In order to study septal configuration and wall dynamics of the interventricular septum (IVS)
and left ventricular posterior wall (PW) in patients with left ventricular hypertrophy, biventricular
cienangiography (BVG) and M-mode echocardiography (ECHO) were performed in 4 groups: con-
trol subjects (Control, 10 cases), hypertention (HT) with symmetric septal hypertrophy echocardio-
graphically (HT-SH, 7 cases), HT with asymmetric septal hypertrophy echocardiographically (HT-
ASH, 3 cases) and hypertrophic cardiomyopathy (HCM, 9 cases).

The results obtained were as follows:

1) The configuration of the IVS was divided into 4 types by BVG finding at end-diastole. In
HCM, the left ventricular endocardial surface of the IVS was convex towards the left, and the con-
figuration was of the spindle or triangle type and clearly distinguishable from those in Control and
HT-SH. However, the configuration in HT-ASH was the same as in HCM.

2) In a correlative study with BVG and ECHO, the wall thickness in ECHO had significant
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correlations with data obtained by BVG. The correlation in septal wall thickness was especially
strong in the data of the middle part of the IVS.

3) Systolic thickening and % systolic thickening of the IVS were significantly less in HCM and
HT-ASH than in HT-SH and Control. However, no significant differences could be found between
HCM and HT-ASH, and HT-SH and Control.

4) 9 systolic thickening of the PW was similar in all 4 groups.

5) In systolic shortening and % shortening of the septal length, there was a tendency to be lower
in HCM and HT-ASH than in HT-SH and Control.

From these results, it was concluded that 1) HCM can be distinguished from HT-SH and Control
by BVG. However, there are no significant differences between HCM and HT-ASH in ether septal
configuration or left ventricular wall dynamics. 2) In HCM and HT-ASH the IVS appears to be hy-

pocontractile and hypodynamic.
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DEPEOI S B % B JE asymmetric septal
hypertrophy (BAF ASH LBg) i, MEKRELLA
EoLTa—FFiRe LTI {mbhTra?.
LaL, zobhza—Fickbh s ASH oFiR
X, ERELOHECERNAR O LEBVET, &
BOLERMEL b VCBEREDRBYICLERD LR
AR, EmtEOREY, BEENRES Y IR
WTHLRIBEOFIREHEIBIDH 5 Z L@ Sh
3. BIEHCESREEO ASH L T,
“hE IEXBLED BIEAH L T3 BRY
L, BIEECEREN L S0 B LB T L0 L
By, SELBRBEOMELR T3, %
=T, BxRmEERELY Ay, LEPREE
EEESEOHE 6 BAL (BIUEE, LT
OfFIE) #RatL, ElRoRMEMEALLS LR
ATz,

MNEELUHE

HEFMETER LT 2 —HpBELH, MEE
ERRATTE 296, B 224, &7H, FHFE
37 % (16~631%) Tb 5. zopWaRiz (Table

1), IngEgE 160 mmHg, fE3E#E 95 mmHg
pUlkogiEE HL, LT —KE IVSTd/

PWTd 1.3 JUFo dfHEEE (SH) 2R3 &Ei
&% 7 ) (HT-SH), iz =—RE IVSTd/
PWTd 1.3 gl ko ASH nabh, FERoOEM
ERE R T8E 34 (HT-ASH), L==-—
®E IVSTd 14mm P k<, 2 - IVSTd/
PWTd 1.3 ko ASH #3w, KRR, O
g 7 —F VRE S b IEABLLFE LS TE
72941 (HCM), BXUXNEE L TRALEDE
K, DHEREIE T 022 A EOE B EE 10 4] (Con-
trol) THz. kiZL, DEME, BEIrv 7,
ERMLESR, ODAEB X OEBRCEEOWRE
EETaElrR R YRS L.

Table 1. Materials

Case Age Sex

Control 10 16—63 7 male
3 female

HT with SH 7 35—61 5 male
2 female

HT with ASH 3 40—63 2 male
1 female

HCM 9 28—58 8 male
1 female

HT =hypertention; SH =symmetrical septal hyper-
trophy; ASH=asymmetrical septal hypertrophy;
HCM =hypertrophic cardiomyopathy.
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iR ERE 12 Redwood &1 ki #E L,
Wk B TR 2 s (LAO 60~75°) 12 L, 4
sldimic NIH 7F 55— 5 1, fEsiRiic
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Fig. 1. Representation of biventricular cineangiogram and echocardiogram.
IVS-U=upper part of the septum; IVS-M=middle part of the septum; IVS-L=lower part of
the septum; PW =posterior wall; A-B=septal length; IVSTh=septal wall thickness; PWTh=pos-

terior wall thickness.
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E6IT, LEFRBOREGHTO BEEEL LT,
systolic length shortening (mm), 9% systolic
shortening (%) #&kAD L <HH L.
systolic shotening=diastolic septal length
—systolic septal length (mm)
% systolic shortening

__systolic shortening
diastolic length

=2 —[Xix Aloka #d SSD-110 #fv:, i
W OFHEICT ifr, Honeywell #l strip chart
recorder Hti% v & 50 mm/sec z T i4E L,
Fig. 1 oz L (HlE&17- 7.

% 100 (%)

& 2

. BEEBEZFREICONT

L\%LFBHVD?P/??E FHEIER I BT 2 EE %
Itk oT, oXF0 4z s v (Fig. 2).
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Fig. 2. Angiographic configuration of interventricular septum at end-diastole.
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Fig. 3. Relationship between angiographic and echocardiographic measurements of sep-

tal wall thickness at end-diastole.

IVS-M =middle part of the septum; IVS-U=upper part of the septum.
@ control; A HT with SH; [] HT with ASH; m HCM.

BRI LF bR Ao 7.

HCM, HT-ASH off#t s, HT-SH otfE
BICIXBAS hRERN DY, Al 2 O EHFE
BIEE LichErEEBicd Livkie L, =AF
RO LEEEE RTARHBEVE B Ll
HCM ¢ HT-ASH roofficid, RO HEN
FZREIBD SN FHRHEOENIARTETH - .

2. pra-REds BTEEECKD BEATOL

& (Table 2, Fig. 3)

WEEZICI VRO PIREE, EEHREE
(Fig. 1) &, D>z a—oDzh kst Lz (Table
2). WEIEEICTRLERE 1% UTFTHED
MR E25R Lichs, MR OBFROES BEL,
OEFRROHE T OREMAIEEY r=0.88, i
W r=0383 LRELECHEBERLE. £, K
B LIS OV TFh OIS > TH
PEEHI 013 5 2 RIF2 BRI H > 7. Fig. 3
FOEFRED EEE X OHRERIC BT 2HEERIC
X B RIEME EHENC, D= a—KIC X 3 E & ftdh
iy, BEFETe Y P LERERE T (BB

Table 2. Relationship between angiographic
and echocardiographic measurements of septal
and posterior wall thickness

r-value a b P

IVS-U 0.87 0.43 1.06 <0.01

End-diastole -M 0.88 3.59 0.74 <0.01
-L 076 6.38 0.64 <0.01

PW 0.73 3.67 0.62 <0.01

End-systole IVS-U 0.73 2.70 097 <0.01
-M 0.83 3.65 0.71 <0.01

-L  0.51 6.54 0.81 <0.01

PW 0.69 5.20 0.59 <0.01

a=intersept; b=slope. (n=29)

i Y=X 2 RLTH3) BT EH r=087,
p<0.01, g r=0.88, p<0.01 L 2ERE
—ThodH, PO LTI Y=1.04X+043 &
MRIEESERIL Ty 2 0ickt L, FIEPETE
Y=0.74X+3.59 rEEEO/lx vl a—
PIBRICHE S h, BEREDOKE FHIZE/NCRIE
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3. LERREWEPRDER), EERBORELKU
thEE [ mEERICDOT (Fig. 4)
1)  $E3ER#IFEE (septal thickness) (Fig. 4)

i D BEIR i RE DA B e iR O E # 5
L7z. $fEEx Control 7.542.1 mm, HT-SH
13.0+£2.1 mm, HCM 19.3+4.0 mm & &EER

CTHEEBEE%RLE. —F, HT-ASH ofiiER#

Septal Thickness

hfEER 25.1+22.6 mm ¢ HT-SH il ~FE

WKRKTHoln, HCM :officid overlap 33
HohTz.
2) YLEERHIAE==%EEE (posterior wall thick-

ness) (Fig. 4)
Control ¥ 9.6+1.6 mm », HT-SH (14.9+
48 mm) 3 xy HT-ASH (15.3+1.3mm) &
DilicrBEE B bh. HCM i 124+

Posterior Wall Thickness

30 30
[ ]
25 . 25
= [ ]
20 _ i_ 20 .
[ ]
- (J
15 _ ’._ s 15[ o -‘{. _‘ B
] an 8 10 —#— "’
—0—
s| % 5
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| J | __ ]
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18 Q..
- H
. — —
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[ ]
[ [ )
° H
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§ ;
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L ]l J
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P<0.001

Fig. 4. Wall thickness of middle part of the septum (IVS-M) and posterior wall (PW) at
end-diastole and the ratio of IVS-M to PW.
B Hpypertention with asymmetric septal hypertrophy echocardiographically.
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25mm &, Control ¢ HT-SH odpiE %5
L, HT-ASH officit overlap 22 b iz,
3) PEERHIRRE [ #EEE K (IVS-M/PW)(Fig. 4)
Control 0.81+0.17, HT-SH 0.87+0.17 X5
BRI ARER 2L, METRLBEPRRICES
ERRENSRVECHEMICH -, —F, HCM,
HT-ASH @tz oo 1.56+0.16, 1.60+0.06
EMEERE ELPIE [ REREK 1.3 LR
P fEEE (ASH) #5511, Control, HT-SH iz
WLEEICKTH -2, HCM, HT-ASH o
W 3FREEERO o
4)  INAEHIHEE | %EEE L (Table 3)
Control, HT-SH o Uy#Elic i 3 5kE / %
EEELiz Table 3 wz &<, BoBD 078+
020, 0.89+0.17 &, fisREHIEL LA LEEDD
BVEERLE. —J, HCM, HT-ASH g

RER L. i Rt & 2 R EBEBh R

DILKEHRIE / %EEE . 1.07+£0.13, 1.15+£0.09
L, Control, HT-SH itk REFEICKThH o1
B, JERHMIE R 13UTFTTHY, ABMHETH
> 7.
4. E=EEENREICD(T (Table 3, Figs. 5.6.7)
1) EHfEO UL HE #1 % b (systolic septal
thickening, % systolic thickening) (Fig. 5)
LEPREOE X DILERZE{L % septal thicken-
ing, % septal thickening |z TR+ 2 &, &
it HCM 1.4+1.3mm, 7+89%, HT-ASH 2.4+
1.5mm, 10+69%, HT-SH 7.24+2.0 mm, 54+
209%, Control 4.7+1.6 mm, 64+13% <& b,
HCM, HT-ASH iz, Control, HT-SH iz} L
BECKEERL~Z, HCM ¢ HT-ASH o
ffl, Control ¢ HT-SH rofficiz BEX%2E
Ol ol

Table 3. Angiographic measurement values in 4 groups

Control HT (SH) HT (ASH) HCM

Diast. thickness (mm)

IVS-U 84 +1.9 13.5 +£2.3 19.8 +1.1 16.2 +3.6

IVS-M 7.5 £1.2 13.0 +2.1 25.1 +2.6 19.3 +4.0

IVS-L 5.6 +1.8 11.2 +3.0 23.8 +6.1 15.3 £5.5

PW 9.6 +1.9 149 +1.8 15.3 +1.3 12.4 +2.5
Syst. thickness (mm)

1VS-U 11.0 +1.7 16.1 +2.4 17.6 +1.2 15.2 +4.0

IVS-M 12.2 +1.7 20.2 +3.6 27.5 *1.5 20.7 +4.7

IVS-L 11.6 +2.7 19.5 +4.3 27.1 +6.2 21.2 +5.6

PW 15.7 +2.3 22.6 +2.3 23.9 +1.5 19.3 +£2.2
Syst. thickening (mm)

IVS-M 4.7 +1.6 7.2 £2.0 24 *+15 1.4 +1.3

PW 6.1 +1.1 7.7 £1.4 8.6 +0.6 6.9 +
% Thickening (%)

IVS-M 64+13 54420 10+6 7+8

PW 63+13 55+10 56+7 58+19
9% Shortening (%)

IVS length 25+7 19+8 12+12 15+10
IVS-M/PW

Diastole 0.81+0.17 0.87+0.17 1.60+0.06 1.56+0.18

Systole 0.78+0.20 0.89+0.17 1.15+0.09 1.07+0.13

Values are represented as means+SD.
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Fig. 5. Systolic thickening and % systolic thickening of middle part of the septum.

2) LEPRORET AT OIHMEHE
(length shortening, 9% shortening) (Fig. 6)
DEPREDO &0 &kx length shortening,
% shortening |z T #& 4+ 5 &, HCM, HT-
ASH iz TRREEERTHEMICH -2, FE
TiXR o
3) EEBBEOIEHIZL (% thickening)
(Fig. 7)
EERBEE IR 4 B & bRBRICHERZRL
TEY, % thickening |z TEEHEDE & DIY
HHE{r® 4Ty, Control 63+13%, HT-SH
55+109%, HT-ASH 56+79%, HCM 58+19%
& Control 230K 2HMICH - 72n, 4EEMH
KEEZIRD R h otz

% ES

JEBMAY DBEEREE L L To LT a—E,
BEROEBEEOESIHE S LL, FRELE
B2, ELEBEOIBICKVICEII->TEY,
BLEME LR B2 ERBLLHE TRES L B IEX
DO DMTEET Wiz 2w To BRE D B Th
hTwvs. Lal, Dxa—HELLEPRESE
PEETEAVEEAEZ LD, —F, BFikOEE
B LR O 2R BB B HEHIE S T H 505,

ERICLEEL IHBLECREE bo TV 5.
ZZT, SEEHELBZLERRLEOBEL L LI,
RO REE 2 b ONCBhRER O 3R b RIkIC 2 L
5 pEEEFEERAY, BEXLORE 21T -2
MEFRFERICL Y, OB I MLER I
negative shadow & L THitH&h, LEDRFOE
BB MNAIRE L 72 5. Desilets 51, Redwood
L0 FlE, KES 9, FhZHIEXRELLBEE,
miMERCERE, EFREFEZRRE L THELER
v, BERBLHE SR PREEL T Z L
R, TOMEFZHFHEE L DSEIORE L
R, LEFRHIEEL, BELPROEER
PEZRIZNLMELTRICHDLELTVS. L
L, 5 DOHEREHOH®5E-13 N o —
XK _EIEt FrtE PR IRE & R 3 & LT O R BB
(HT-ASH) o gz >\ T oE#iER v
BrxBzoBIC>CTHELERED, ERRDAR
v 3o HT-ASH e MEER e EMR L. €
DR, 1EnR=fAKFREEH (Type ©), 2#is
tigERIpfEG (Type D) &, vw¥h it HCM i
BRERMLsh T 39E&E L, HT-SH 0IE
HREEER ohEG (Type B) 22 L7l
ehoie. HT-ASH 33, jgied | HCM i
iz rLizAicovwTiz, HCM i gfiEE %4
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Fig. 6. Diastolic and systolic length, length shortening and % length shortening of inter-

ventricular septum.

BELIERI L b EZ DN B, FIEFRER DL
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B IEER Y — LA OB, EEEASAORE,
PlEEERE LORIEERH VP, FEiICL 2 EE
BEERAEOEHEENLME L 5. EEREEOH
ERELTHE, RO LESERH R Ll
T a—REok» s, WHEORIC B EE

DHBZEIREATVS. —F, LTa—XE
1k 2O0ERBEORIEICHE L Tid, Maron 520,
SR RHBRLE, M, FIEC? RHEEE
Bl LR EREL TV 2T EL V. &
@, 762, R ImRIEES BRIt
BEBAMR &R 4%, IEHIC 3B E OB ERY 2
VELT 3. FAaBER L FEREEO LR
AT, INFE, FERMH] L b LEPREER (=
0.73, r=0.87), hip (r=0.83, r=0.88) iz >\
TIEEWHRT_REHERELh, L= —FEkic
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Fig. 7. Wall thickness and % systolic thickening of posterior wall.
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IRfER] r=0.69 LE <, WRIELIC X 2 EERIE
AL OFES, MEEFETORIESLERSH
BE2EORETHHIZ VBRI I LD ERDR
5.
Troy &2 3 /EEE B H > (ejection frac-
tion) 23, Lrxa—[X TR e EEBEEOULHEH
BEEARER (% systolic wall thickening) & & b
ODTEVCEMEBEER T L2 BEL TR Y,

Quinones &% 4 FIRICLERIE, AEEBEDOBE
MEESRA, EEHEL X KBERTZ L 2HEHL
THY, LEEEOREBE, IVEHEEEZLL (sys-
tolic wall thickening, % systolic thickening) i
EEHED —BELeYo5bnL Exbh 5.
DT 3 =R & 3 IERL DI ESEEEE LB
8213, ZKOWEREFIC L > TITbh TR Y,
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xRt B REMERT 2 "R T 5 T L <, EEREE
@ 9% systolic thickening IFHEZ T3 b DHBEL
wELTv3. £, EAD®, o3P EEMm
FEHERL &L= 2 —FEMICRFEL, BRXOH
ZEMLEERE TX, FF % thickening (HET
LTRY, LEPRE EEHRECREEEL, BEL
E# (% thickening) & DIz 3HE DY
HBLLTVA.

BedMEEFEICL ) EEEERHSEICE
EZ0n7 4 3 (Control 69+8%, HT-SH 72+
9%, HT-ASH 73+8%, HCM 75+7%) ic»
WT, DEPR, AEHRE O IUEYEELL B
X CLEPEO RS AT ORI E R L
7o DEHREOIKESIBEE L L (systolic thicken-
ing, 9% thickening) 13, HCM, HT-ASH off
HTAZIETFTL Ty 22, HCM ¢ HT-ASH
o, HT-SH & Control offjicizBEEMN,
Mol —F, EEHBEOWNHHMELLE (%
thickening) (¥, 4#HMT 2K HFEEL Bk
hole. ZH Lk, LERRE EEREmECO
BEBEOMAtH 5, HCM, HT-ASH gl
JEE L 7o LE R OUIMEEASEIRAICET L TR
v, HfFix hypocontractile, hypodynamic 73k
RBlizh Y, LERFEEORG ML FRENS.
DEPRICR T 5 InkEEREEE: HCM ffFics
i B IEROH OSERFEFIPP I ER LT3 b0 L
Bbohzan, BELLERREOFMESHIEDLSED
BELEETE 2.

Septal length o IeiE#IZ{k (% length shorten-
ing) &, HCM, HT-ASH o< & TFO®E
[fiz 3 - 7223, Delins 534, HCM #En %
length shortening MIEFMBEICHELAEIC
EFLTwsz & &iEL TR Y, HCM BF0
JEE U 7o HibgiE, Rld5m T oMERE LESE S
TV SA[REMED 5 5.

Lxa—Xikic & 2 HT-ASH oBEBHEIC D\
< ®ﬁ$ ‘i’ %%*&%11,12,25,27-31) ;: 4);_'3&7\&) 6 nt{:
Vs, Thax OMEELIC X 2RAETE, % septal
thickening, 9% posterior wall thickening, %

RER O DLERRRG & EEREBTE

septal length shortening o3 33, HCM
LEROEER L. Zo%EE i HT-ASH op,
¥EZ 3 ETHERRECS, WEEFK LD
$ SBREREROEHPLELEDbIh S

MEERETRD A ROPRE, EEREER
&i, 'E‘\I: _@%,@2,6,14,25)’ %IJ&,I:“ZO)-G;R&) f:%
ROWELFELL T3, FfF [ BEEEIBELT
¥, $L3EH HCM 1.56+0.18, HT-ASH 1.60+
006 &.pvx=a—Mic & 3 JIEEREE L bic FExt
FEPRRIEEORIEIC 528, IUHEHI 1z HCM
1.07+0.13, HT-ASH 1.15+0.09 & mgt &3
L3 UTFORFERERR L2 o7z, Zhidmt
DLEHEEEERE AR (% septal thickening) 23,
EEREOZHICHELTARE LItk 3
LBbh 5.

¥ & 8

mEEREERAY, BROOHREHRIE, A£=BE
BifElc oV THREtEMA B L L b, EHFHBHRD
%\ HCM, HT-ASH o#hllic>\vTHRE L.
HCM 34 Rit7z IR b I EREEBIRE %
srLs, HT-ASH jzovT4, HCM & B
LlcHhlRislE, AEEBEBESED oh, WmEHOE
BAERVHER o7, T EFARIDZ
SBEFEERRITEMA 2LEND 5.

= #

IEXBLOAGE, miEEEBTREELZE
K> (ZEIEK) &, HiEG, A=EBEBHEO MR
LREIY B72®, Oz —K EFERE RS
EMEE 751 (HT-SH), .= = — & EJE Bt
FRRIEE (IVSTd/PWTA>1.3) »x@wbh 58
MESE 3 4 (HT-ASH), EERRFTR & ==
— @@ R (IVSTd>14mm, IVSTd/PWTd>
13) X vERB L HIE L2 T & 94
HCM) m=RIEEEEmRL, ERERB X
UL T 2 R K FRELEBHEE 10 4] (Con-
trol) L%fL 7z,

RREBLUTFOZ L Th otz
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1) DEPRGEIEEETLESSRc LY 4
HicnaEsh, HCM pER P RERE N EE
REiciZie TR ER L, BEFHICEAFLV
L#$EN 2,7 L, Control % HT-SH o wfg# &
LM BR>Twk. L, HT-ASH o
iR ERN I HCM LRIEETH Y, ERIRE
ThHoi-.

2) DTa—[EEkEWMEEFEC L 2EERE
EERCHEL, &CHBEOFHRICI T
PlEOBE & b BRI B o h .

3) RO KERIEEEZ L (systolic thickening,
% systolic thickening) & HCM, HT-ASH [
#25, HT-SH, Control izl LEZICIERE* R
L7z», HCM & HT-ASH, Control & HT-
SH o fjic i IUEHIELIc N 22 b o 1.

4) ERBEDIEHIZIL (% systolic thick-
ening) (Cix, 4 HEITLLER R 1o

5) HREOREFT O UL HE # % b (length
shortening, % shortening) {3z HCM, HT-ASH
DI TIREDERIC H - 1.

PlED X 5 fERPL, UTOZEfFRTE
Iz.

1) WMERERHEICX 29EEG, E=ESERRT
DO#EtH» 5, HCM 3 Control, HT-SH LB 5
MEHEhi. .

2) L»L, SEotkstcE HCM & HT-
ASH @R—ohiEE, EZEHECHY, WE
DEHIAATRET & - 7.

3) AE=EEBHREDOREI A5, HCM, HT-ASH
WEEDHFE X hypocontractile, hypodynamic 7#
REBiZH Y, LEOWEREICARG—ERDH 2 6D
tEZLRI.
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