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WEEREIC L 2 ERLDOLETRR
fE B REBNTE 1T B 9 5 ERIR AR ST
HMEMERD ZHLE LT

SIRKEEREE 2 WRERE (I5E | TTHREHSER)
g4 H H =
(HBFI584F 5 A 20 B ZAt)

BIMERIC & 55 IERFME P RIEEORE £+ 512 BT, N, WFErRIEE L R SInE
R CMFMRIUEER), N TRIEE 2R TS MEERH CGENTERMmEER) B X CIEXELLA;
FERBENRURESEE P ER L 7. DETRGEEERPCOELF R, 5 4 Bic S N, NTE
BRI, FREAIEE L TV 3 ISR I MR L 20 R WIERPRIEREL £ R U 7z, BXEOTE
B, PREZESESHCTEELL LVESATE S L BIERY (ZATER) b5 v IhEma
BRL, SNEHES L UCHFESLEEROPREER I, IcRES e, ENHRESLEERZ, ST
BEIMEEHEOTRER L L OSSN 2 EEMRIEEN 2R E Ly, BAROEERO PRI L=
FRIEA S 5\ XEHER E R TR SR S e, PREROSIERBLOEE & FIH O ZAIEE S 5 VIR
BT h 2 IENTEE TR, SHEELEERS & CERBEEENOIEFERMEERL D PR
B, fRE-BEErREE K, BREODY% systolic thickening B & UF%systolic length shortening 235 &
WAEETH o288, ERBLEER: 3£ HFBEENE» o7, PRESHFERMEER & RROES
TUREIRE R % 5= T IEN TS M ERER L, PR %systolic length shortening i 3\ CHHEEE, AR
EEfLENh o, TRE, TF BEERME LYV, BNEEERE TEORVIFRESIME
EREL D BIETH D, %systolic thickeningi M (EMETdH - 72, NHEEE, WEAERMEREROMEIZT, %
systolic thickening ¥ FEE & ORI HARE TS o, ERFEEERORRGRE T T IS IMER
BT OB Y%systolib thickeninf B2 13, FRIEEMSES L T3 Z e R nizs, EREOEHER
B L UG = AFIHE D 2 IZHHER O JEN TR I EEH TR RERTH > 7. DEOREL &
MR &5 N2 3ENHEPRREC R 2 2OREREZ 515, FREMNEREFEIEEE %R IENH
HBIEERE, SEFARKBARISETTBIEREALO 18, ZAFRENSD 2 VIO TR
e Ty IEFEEOEERE, BAREOHEOSRMESH LV LIRARERRICEAT 00 0 EAE
DEE L £ EAROIBARBELCBELEEINS.

Key words Hypertensive cardiac hypertrophy, Asymmetric septal hyper-
trophy, Hypertrophic cardiomyopathy, Simultaneous bivent-
ricular cineangiography

B FEOIERREARNICHT 5 ETRRTHD, Menges 5 DB T b, IEHHM0.95, SIEEL S
LB 2 UEHERA 2 ERLER—LLicE 2 W LB AEE 0.98 ¥ Rz 2282 <, BIFELE
BORMBIEORERREINTED, LEEI—FRIC DIEARERDSHFREIER TH S 2 L 2R L T2,
IBET 20 DRIEENRHETHL b Ty — HIEAELGAGAE L, Teare, Brock & D#EYIU
o Bl TLERRE, EEREEILERE L ¥, B OEREsEEEmEEICELELCIEEL

Clinical Studies on Septal Configuration and Wall Dynamics in Left Ventricular Hyper-
trophy by Biventricular Cineangiography: in Specific Reference to Hypertensive Cardiac
Hypertrophy. Kuniaki Taga, Department of Internal Medicine (II), (Director: Prof. R.
Takeda), School of Medicine, Kanazawa University.
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TOLEITEENS DL Esht, 20K, Lra—K
OEFIC Y, FEEIMKICEEOBRER LT I LT
4y 7N 99, Henrey 5%, Abassi 570 2 —E%
L EgAn R R LERESEL CBEL. O
‘%EWE/?“%E BB 1.3 A EOIERMIRE 2R T
EAERELOEDOEM TH L EREL, Lxa—F
125 AR RRIEEORT R & D ABRELGBE
DBIFTARETH B E LT, L LD a—HiEDE
fo b dkiz, EEILSHEY, HEHEFY, SEOERMER
ST RMEHEBIOW, FIZ B R B0 E
[ BB 919 b B R BLOBRE & [RIBRO FE 3R
HHRIEEL RTEFOH 2 2 ENREENE LI
ol
JENFRE R RRAL R 2R T B EERE O LB
Brock & OBFIDHEY M LD H N, FOHEEICH
LTI 4%~ 5% L EFROIZ L DR TH B, &
to. FORKICEL T L Ex BRI L s R, EE
VAR AR AMHES & E 2 SIEEOIEAD 1
e A EE e TR R IR R 2 AR AR ELC A
IECRRATRTH 5 L OEROIIGEER LIERE
OHHEOBIMEAHE T2 ER® 050, HiRIzh
1B RREI I BT B2~y S H e B—FED
WEIZE->TWa EIZF A%, EFEHEREEE
RV, LEPRESOLEORERASL L UEER
HrBEBNRE & O JEntFRIE R RRARIE % Rk 3 B ILELE % Wat
L, MEMERE 2R T S MEECEARROEER B
LIGE E B L, EIMFERE I A 5 1L 3 FESTFREE IR AR
HoOgKA2 e e 20 ERCELEEL L,

NRB L UHE

.oH %
HIER (ErBlk 3 ~ 5 A, HEEIK 2 Ak

Table 1. Materials

) 1T, BEHWREOTFEREELLLE WE
B R, BARRNEEEL/ LN 1064 %
WRE LTz, EHB 2405 67K, Fi947.7+9.2
®, BUHSIA, XH2ULTHS, REHMNRI, &
LML, SRREFMEHRER 160 mmHg, E3RE 90
mmHg U E® WHO SiEEEN 2572 L, &IME
DREEEET 2 BUEER 56 L (LA T — T VIRE
B¥IMEE 164+21/95+ 11 mmHg, 4E#5 49.0+8.8 %),
b HE ORI LIERK OFE #9105 & RARLLES
LR, BB H» OMEERICCHRE 1 REEL21.3
") ;‘FN%‘TEBEE EROBEARBLHER (hyper-
trophic cardiomyopathy ; AT HCM B L B8) 254

(MFE 125+18/75+ 13 mmHg, £& 45.7+9.7 &%),
BLUMEBRBEROERERTOOBEER CHES
M7= SEEERE (control ; AT C B¥) 24 & (IFE 128+10/
767 mmHg, F#46.0£9.7 %) Th 5, WIMEER
EHEERTR &) PR/ REELL<1.3 ONFRES
fRARE %R+ BMEERE (hypertension with sym-
metric septal hypertrophy : BAF HT-SH #) 39 %

(MIFE 168+27/98+14 mmHg, 8 47.1+9.0 %) &
iR/ R E =13 0N PRIBE 2R T &M
[EfERE (hypertestion with asymmetric septal hyper-
trophy ; SAT HT-ASH #) 17 & (f/E 159+ 16/91+
10 mmHg, FE#N52.917.4%) D284, BH4R
12D T HRMRE 21T - T2,

2. A %

2 FRFER L, Redwood & DR % % LR
ERERTRI A0~60 L L, HEEWNIH 788 L¢
WHEESEERICAEL /- pigtail 784 7 —F L%,
AE\Zpigtail 8B T —T AL EFEALE. PEDE
BHIERFETEAL, SMIOMBAE 2T BB
LR, MAT -7 0% Y FETHRARISER, #

Sex BP (mmHg)
Case Age (yre)
SBP DBP
C 24 16 8 46.0+£9.7 128 £ 10 767
HT—-SH 39 30 9 47.1+9.0 168 x 27 98+ 14
HT—-ASH 17 14 3 52.9+7.4 159 £ 16 91+ 10
HCM 25 21 4 45.7£9.2 125+ 18 75+ 13

Abbreviation:

C=control, HT-SH =hypertension with symmetric septal hypertrophy, HT-

ASH =hypertension with asymmetric septal hypertrophy, HCM=hypertrophic cardiomy-
opathy, M=male, F=female, BP=blood pressure (mmHg), SBP=systolic blood pressure
(mmHg), DBP =diastolic blood pressure (mmHg).

Values are mean + SD.
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50~60 ml DERHK % 20 ml/BIC THEICEA, ¥ —
AV RSy 27 v ¥4 B Cardoskop-U & H v
35ml ¥y A7 4006027/ BITTHRELL,
TMEEEHEORNIZ(F 1), LEFROMEGLE
RNEA LAELREH2E0E BEOFRELE
#F (interventricular septum ; BT IVS), ZEE&EE

PML

Fig. 1. Represe ntation of simultaneous biventri-
cular cineangiography. Abbreviations: IVS=
interventricular septum, PW=left ventricular
posterior wall, RV=right ventricle, LV =left
ventricle, PML=posterior mirtal leaflet.

DEEABTELEELRBO /I A+ EE ke
(posterior wall of left ventricle ; EAF PW) & L,
TRERARH, R EBEERE L, £, LZh
BoOA-BE=LEFRORMATMOR S (UT
septal length) &#z, ¥R, IHERRIICSVTH

EE2ITo 7.

DB B 2 EZEORFESEREL L TeE
DUIKERAIZ 33 1) 2 38/N&E (LAT systokic thickening)
B X U (percent systolic thickening) ftriz
septal length DUUHERHIC 810 2 5GHE (LIT systolic
shortening) ¥ & U%F#EE (percent systolic shorten-
ing) ZRADOWEHL .

1) systolic thickening (mm) =systolic thickness

-diastolic thickness
2) percent systolic thickening (%) =systolic
thickening/diastolic thickness X 100

3) systolic shortening (mm)=diastolic length—

systolic length

4) percent systolic shortening (%)=systolic

shortening/diastolic length X 100
Lliih 7 — 7 VAR, WEER L L L ICAESY
(EHEIBL 30 B, ZEHIRML 60 BE) 21TV, LRIAM

Fig. 2."”Angiographlc onﬁguratlon of mtervehtriéular se;ﬁtﬁm at end-diastole. Abbreviations: N

form =normal form, NH form=normal form with septal hypertrophy, TS form=triangle or shell

form, S form=spindle form.
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&b & Kennedy 5 @ area-length #3012 f¢ W IR K
#, WERPFCTOEEFREHY, ARPETOERL
WERHAEEZEELS, £/, Fary bEIKEIZE
ZHEREEAVLARE2EIE, ZoE2ERER,
DHEBTHEL, DRERE, —EORERECERED
L.

)24 #

1. MBI L 2.0EPREORTHER

AEBERZEBLTLEFREIAOCEMICHEVEBEY
RIBr LCHH E N, RFKEAD RERRISTERER
s 4 BizoEan: (K2).

Table 2. Angiographic configuration of inter-
ventricular septum

N NH TS
C (n=24) 24 0 0
HT-SH (n=39 6 33 0
HT-ASH(n=17) 0 7 9 1
HCM (n=25) 0 0 22 3

o oW

Abbreviations: N=normal form, NH=normal
form with septal hypertrophy, TS=triangle or
shell form, S=spindle form.

1) IE¥# (normal form ; MT N &) : #3EFRHA
TOFRHEEES 0mm UT L #L, LEFRO
EEBLEEENTFATL Fasiek s L TEERNT
LEEZM%E 2L, PREEENEZECM 22 LT
W3O,

2) EXEFEIEESR (normal form with septal
hypertrophy | AT NH #) : BRI B I 2 F R
E10mm B EEBELTwALUS, BN N
EEDTWHO,

3) ZARAEL UIEFE (triangle or shell
form ; LIF TS &) | HRIBELEE CREHRM
BOFE» 5 THICH Y, SEOBS=ABZ VLA
WREERL, AI2BLR LY EETRESRTET,
flRAERSAEZBICH L FE2 W LMER T H O,

4) #5582 (spindle form ; JITF S&) : TSH &
FEPREEESEEECHNLFEZVWLNTH S
2%, EEEA S TS B E2 Y, bEFHicRELFE
DO TERASPERC L L { 2B OB ER 2R T b
D,

BEREMICE T3 HREMPEERELEE 2 ITRL
7o, CBE (244) 3£BINA, HT-SH 8 (398) it
6 N &, 33ZBNHEE, C, HT-SH 0T
ReflLLERROEEENEEECM 2 hRGHETL
7o, —FHA HCM B (254) i3, 2285 TSH, 34
SE L &plEEPRESEERINLFELL LT

Table 3. Angiographic measurement values in 4 groups

C HT-SH HT—ASH HCM

HT—ASH
NH TSor$S

Diastolic thickness (mm)

IS
PW

Systolic thickness (mm)
VS
PW

Diastolic thickness ratio
IvsS/PW

Systolic thickening (mm)
IVS
PW

% systolic thickening (%)
VS
PW

Systolic shortening (mm)
septal length

% systolic shortening (%)
septal length

8.1+1.1 11618 199431 20.04+29 173409 21.9+25
8.7+08 10713 123+13 10.8%15 120+06 125+16

13.1£1.8 176433 232+29 21.2+14 224422 2394+32
148+1.8 184+29 219433 185%25 224432 21.6+34

0.93+0.10 1.08+0.10 1.61:£0.20 1.87+0.33 1.43+0.07 1.72+0.16

51+1.2 6.0£20 32%£20 13x14 51414 19422
61+16 7.6+22 9.7£29 7.7+18 105+3.0 9.1+28

63+16 53+15 19+14 T+6 3110 1049
7220 72+20 T9+20  72+18 85420  74+23

168+£55 152462 12258 100+£3.3 158+£59 9.7+45
28£7 269 2018 18+6 265 16+7

Abbreviations: NH=normal form with septal hypertrophy, TS or S=triangle or shell form,

or spindle form, IVS=interventricular septum, PW =left ventricular posterior wall

Values are mean + SD.
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VS Td

kokok kK NS
—r—r—

(mm)

NH TSorS
HT-~ASH

c HT-SH HT-ASH HCM

=
PW Td
NS
| NS

(mm) kokok  kkk kKK Uma—
20 1
10 4

[ HT-SH HT-ASH HCM NH TSorS
HT-ASH

Fig. 3. Diastolic thickness of interventricular septul (IVSTd) and left ventricular posterior wall

(PWTd) in 4 groups.

The bar represents the standard deviation of the mean value. Statistical difference; * * p<0.02,

%* % % p<0.01.

Abbreviations: C=control, HT-SH=hypertension with symmetric septal hypertrophy, HT
-ASH=hypertension with asymmetric septal hypertrophy, HCM = hypertrophic cardiomyopathy,
NH =normal form with septal hypertrophy, TS or S=triangle or shell form, or spindle form.

bY, EEREMZ N B, NH #FR&G 2R TENZ
B> hot:, HT-ASH B (17 %) 13, HT-SH
BOTRGRE L TEEN L NHBHEHE2RT 74
£, HCMBCHELTRETH 2 TS BErhEgke«
T 94, SHbhRGETRT 1 RICHEE:, 22T
HT-ASH B2 T3, $REHRICHEVHT-SH # L
FEREREFEO : s PRIEE2 K2 L NH BbRE
BoOB(NHE HT-ASH #) &, HCM B x FEfkot
REHTH2 TSEYH L 1k SEIEHRDOEE (TS or S
B HT-ASH#) a8, MHOLERSLED

BiTo k.
2. LEPRRE (IVS), EXHBE PW) 0BESL L
UBEELNIZBE 7 2 IRETHE R

RIXOLEPRIR L L OESBREONE - IUHETE
R TOBRBEN IR FKE COTR/ BB EE » R
L7,

1) #RRBLEFRE (M3 E)

LEGREE (IVS) TOHEREEE (diastolic
thickness of IVS ; AT IVSTd) &, HT-SH, HT
FASHLHCM O 3B CHIVEECRTHY, £
HT-ASH, HCM W8 HT-SHE K LV FEICK
Thotz, HT-ASH# & HCM B O3 EEE
M7 <, HT-ASH #% NH Bg - TS or S iz 5
L TOLEETIZ, TSor SEESEEICRTHY,
ZOMEITHCM B Zpth o T,

2) WBRKEERER (B3H)

EERE (PW) OfRKIEEE (diastolic thikness
of PW ; LIT PWTA) i3, ®3AG0ML, BAL3IE
BCHIVEERIZKTHV,HT-ASH # 12 HT-SH

IVSTd/PW Td
L xR L P
—
2.5 .
s
.
2.0 . .:. .
4 {r 4 {
s
s r{‘ Y ey "
2o ' o2e 'I' .
of 4, B
B10
0.5
o v T T Y v T
C HT-SH HY-ASH HCM NH TSorS
HT-ASH

Fig. 4. Diastolic thickness ratio of interventricular
septum to left ventricular posterior wall (IVSTd/
PWTd) in 4 groups.

Statistical difference; * % =p<(.02,
p<<0.01.

* ok k=

» HCM OB L TH K TH - 72, HT-SH Bt
HCMB L OMIZZIHEEE 28 3, NHAHT
-ASH B£¥ TSor SH HT-ASH Bt - 0 Lttg ¢y TS
or S UMM A BIEA %R L 2 oI 1L
Lotz

3) HRRIOE PR/ ERBEREL (K4

HRRETOLE PRRRE/ AEBEREL (VST
PWTd) ¥, CB£0.93+0.10, HT-SH # 1.0840.10,
HT-ASH £ 1.61+0.20, HCM #£1.87+0.33 ®IET
HY, BERMCXEEESRD 5h HT-ASH, HCM
MEEE, C, HT-SH BlcH~NEEICKTH -7, HT
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-ASH, HCM WEEHO L T3, p<0.0212CT HCM
HNEEBIIKTHo7, HT-ASH B2 @&, o
NH#IBEE TSor SBBEE L2 THREF T2 &, NH
BEE1.43+£0.07, TS or SHEE1.724£0.16 & TS or
SEBENHEIKTHY, TS or SE HT-ASH #o
IVSTd/PWTd 12, HCM D IVSTAd/PWTd Lt B &
E2@H7T, NHE HT-ASH #i3 HT-SH X D
HEWZK, HCMBLDEEZNTH -7,

3. ME & HLRAHIBEE 35 X VB E O BFIc DU

T ORGSR

£ 413, WRABICBIF 28E (IVSTd, PWTd)

B UBEL (IVSTA/PWTA) & fFE & OG5 £

LI TH 5. C, HT-SH B2 513 5 IVSTd,
PWTd £ & W' IVSTA/PWTA &, IN4EHAIMIT, #3EHA
MmE, FHmEOVWIFNHEOEHEE . TL 2.
IVSTd L EHAIME (systolic blood pressure ; AT
SBP) - OBfR %4 5 & (R5 %), MW#EC, HT-SH
FIZTY=0.050X+2.6 (r=0.66, p<0.01) £EE
DIEME%ZR LUz, HT-ASH, HCM Wiic 813 2 &
EFIOEIZEMITVF b C, HT-SHBIZTRD 722
FRERE Y EHCMHBEL 248, iRy NH B ERL
7z HT-ASH BO&ESE, EREROR G hL
BL T,

PWTd & SBP L DEFRTHH 6 Bz Rw+IL, C,

Table 4. Correlation between blood pressure and wall thickness and thickness ratio in

control and HT-SH groups

X Y Regression Equation r value P
SBP IVSTd Y=0.050X+26 0.66 <0.01
PWTd Y=0029X+55 0.60 <0.01
IVSTd/ PWTd Y=0.0021 X+0.71 0.52 <0.01
DBP IVSTd Y=0090X+22 0.66 <0.01
PWTd Y=0.067 X+3.9 0.71 <0.01
IVSTd/ PWTd Y=0.0036X+0.71 0.53 <0.01
MBP IVSTd Y=0.077X+1.8 0.67 <0.01
PWTd Y=0044X+5.1 0.61 <0.01
IVSTd / PWTd Y=0.0031X-+0.68 0.53 <0.01

Abbreviations: SBP=systolic blood pressure (mmHg), DBP =diastolic blood pressure
(mmHg), IVSTd=diastolic thickness of interventricular septum (mm), PWTd=diastolic
thickness of left ventricular posterior wall (mm).

IVSTd

PWTd

{mm) oa (mm)
251 154 .
* ®e o . * . A
° ES
A
204 o °
o o ° . ..' . A% A
. ¢ e L% A A
LI IN A

154

10

Y=0.050 X+2.6

r=0.66
p<0.01

104

¥=0.029X+5.5
r=0.60
p<0.01

100 150 200

SBP 40
(mmHg) 100

200

SBP

(mmHg)

Fig.5. Correlation between systolic blood pressure (SBP) and diastolic thickness of interventricular
septum (IVSTd) and posterior wall (PWTd). Solid line represents the liner regression analysis
between them in control and HT-SH groups. O, control; &, HT-SH; A, HT-ASH (NH form) ;
A, HT-ASH (TS or S form); @, HCM.
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HT-SHEKBLIHEREEOEMREER L.
HT-ASH, HCM BEO&HEMR, ZOERLIZE
B—ErwlLee LA MABEL, IVSTd TRoH
70 EREG, 6K E RALT B ERRD B
7z.

C, HT-SH# iz Tk - SBP £ IVTSd 8 & U
PWTd - 0BERFE—7 2 7 bizgb T (H6E) &,
SBP k IVSTd t OfR%ERTEROLERE PWTd
ORAEE Y KRTHY, SBP 140 mmHg B ko M EEK
<ix IVSTd DE#» PWTd DEH LD EAME
LCwiz,

ERFIR B8 3 PR /BB EL (IVSTA/PWTd)
L SBP : OBMEER 6 AR T, C, HT-SH#
BT Y=0.0021X+0.21 (r=0.52, p<0.01) @
B S D, SBP ®_EH iz o IVSTd/PWTd 28
Kz 2 ERH o7z, HT-ASH, HCM MR BT %
LEFIOEEMIZ, TEM» NH B %257 HT-ASH
BOMESEROPP LA CMBET 2UAKRE LT
WIRGIT 2 b OBRFTH o7z,

4. RFTBEENEEI D\ T OIRET

3 CAEERIC & » TEHIL R B0 [HERE
BEERL.

1) LERRBOIGEREE (K17 L)

e (IVS) O systolic thickening i, B
7£E0i<{ HT-ASH, HCM W##25 C, HT-SH W
BIDEECE@ETHY, FHHCMEH: HT-ASH
BLD p<0.05 RTEMBTHo7. FREHMNTSorS

Diast. wall thickness
Kmm)

154 AIVSTd

10

A Y=0.050X+2.6
B: ¥=0.020X+5.5

B’

%577 HT-ASH #® systolic thickening %, NH
BEh@E&o HT-ASHE#E LV ERCEETH Y,
HCM Bt & Z=» 72 {, NHE HT-ASH 5 systolic
thickening kX, HT-SH Bt & 2825 5 72, %systolic
thickening (B 7 %5 k) 1%, C # 62.5+15.2%, HT-SH
#4£53.9+16.5%, HT-ASH £ 18.2+12.5%, HCM
F7.2+5.6%Th D REMCIERESTED S Ik,
HT-ASH 8% NH Bh@&Hos e TS or SHHR
BOBELICHT B E, TS or SEFE (10.2+4.3%) 1
NHZIg (29.5% £ 7.0%) LD ERCEMETHY
HCM BD{E L 2537 {, NH A HT-ASH F#id HT
-SH # & HCM # 0z H - 7.

2) EEBEOIMELRESE (M7T)

EE%E (PW) O systolic thickening (B 7 ETF)
i, BEQOEVEALIFESACHLIVERIKTS
n, BB 3O E Tk HT-ASH 828 HT
-SH, HCM i & D KT#H - 7. systolic thickening
FIEEREABEECHIIE L 7. % systolic thickening
BRE7EFRTML ABMTEBREEN 2L
Tz,

3) septal length DUEEHAZ (L (BD 8)

septal length @ systolic shortening, % systolic
shortening 1384, C B£16.8+5.5 mm, 28+7%, HT
-SH # 15.2+6.2 mm, 26+9%, HT-ASH# 12.2+
5.8 mm, 20+8%, HCM #f 10.0=+3.3 mm, 18.6:+6%
&b, CEEELHT-SHE O/, HT-ASH# L
HCMBEE OBz EBEZ+R O o7, HT

IVSTd/pWTd

25

2.0

1.0

Y=0.0021X+0.71
r=0.52
0.5 p<0.01

100 150 200 SBP
(mmHg)

' : ; SBP
100 150 200 P

Fig. 6. Correlation between systolic blood pressure (SBP) and diastolic thickness and thickness

ratio.

Left figure : A represents the linear regression analysis between SBP and diastolic thickness of the
septum (IVSTd) in control and HT-SH groups. B represents the linear regression analysis between
SBP and diastolic thickness of posterior wall (PWTd).

Right figure : solid line represents the linear regression analysis between SBP and ratio of IVSTd
to PWTd in control and HT-SH groups. O, control; A, HT-SH ; A, HT-ASH (NH form); A,

HT-ASH (TS or S form); @, HCM.
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SRR & B EAL ORR RV

systolic thickening (IVS)

NS * %k * ok
e | m | a—

(mm)

c HT-SH HT-ASH HCM NH TSorS
HT-ASH
systolic thickening (PW)
dack  pkoE ke H NS

NH TSorS
HT-ASH

Cc HT—SH HT-ASH HCM

(
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254

(
100

504

%)

507

% systolic thickening (IVS)

%) —EE

NH TSorS
HT-ASH

C  HT-SH HT-ASH HCM

% systolic thickening (PW)

NS NS NS
| N ——

TSor S
HT-ASH

c HTSH HT-ASH HCM

Fig. 7. Systolic thickening and percent (%) systolic thickening of interventricular septum (IVS) and

(mm)

18

posterior wall (PW).

The bar represents the standard deviation of the mean value. Statistical difference ;

* % =p<0,02, * % %k =p<0.01.

systolic shortening
KoK

NS NS NS *
[ | | R

TS orS
HT-ASH

C  HT-SH HT-ASH HCM

(%)
40~

* =p<0,05,
% systolic shortening
NS kK NS sk ok
r I ¥ 1 —

NH

TSorS
HT-ASH

C HT-SH HT-ASH HCM

Fig.8. Systolic shortening and percent (%) systolic shortening of septal length in 4 groups.
The bar represents the standard deviation of the mean value. Statistical difference; * =p<0.05,

% % % =p<0.01.
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-ASH, HCM O gtid, C, HT-SH OM#ctE LA
FWEETH -7, HT-ASH #% NH BchiG{5HEE
TS or S H@EHICHT S &, NH BB (15.8+5.9
mm, 26+5%)i%, TS orS BUEE(9.7+4.5mm, 16+
%) L VEBCHETHY HT-SHELEMN 2L,

¥==22X+79
ra037

pe0.01
(CEHT-SH)

0 W v v
5 0 5 20 25 Ivsw

Fig.9. Correlation between diastolic thickness

and percent (%) systolic thickening of intervent-
ricular septum.
Solid line represents the liner regression analysis
between them in control and HT-SH groups. O,
cotrol; A, HT-SH; A, HT-ASH (NH-form);
A, HT-ASH (TS or S-form); @, HCM.
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C, HT-SH B TROLER» 5K E S TFHZREL
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Bl EMR LD 2 EPLPTHCMBEL A TS or S

Birhig& e R TEGNZ HCM #f & BRER» 5 K 5

S THRCRALL Tz,
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-ASH EEpifih 3 BRIZLERNBERTH » 7243, C, HT-SH,

HCM 3Btz Z»i 4 <, HT-ASH ¥ NH Bt

Table 5. Correlation between diastolic wall thickness and percent systolic thickening in

control and HT-SH groups

X Y Regression equation r value P
IvsTd % thickening =—2.2X+179 0.37 <0.01
PWTd % thickening —1.2X+82 0.08 NS

Abbreviations: 9% thickening=percent systolic wall thickening,
Table 6. Clinical findings in HT-SH and HT-ASH groups
HT—ASH
HT—SH
total NH TS or S
number 39 17 7 10
age (yrs) 47.1£9.0 52.9+74 52.4£6.0 53.3:£8.5
blood pressure (mmHg)
SBP 16827 159+£16 162+15 15616
DBP 98+14 91+10 91x11 91+9
duration of HT (yrs)
0.2 ~>40 0.6~35 1~10 0.6~35
>b5yrs 24 (62%) 11 (65%) 6 (86%) 5 (50%)
severity of HT
score 1~14 3~14 4~ 14 3~10
mean = SD 5.8+3.1 5.8+2.7 5.9+3.7 58+1.9
mild (~6) 25 (64%) 12 (711 % 5 (71%) 7 (70%)
moderate (7~ 10) 10 (26%) 4 (23%) 1 (14%) 3 (30%)
severe (11~) 4 (10%) 1(6%) 1 (14%) 0 0%

Abbreviations: SBP=systolic blood pressure (mmHg), DBP=diastolic blood pressure

(mmHg), HT =hypertension .
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Table 7. Hemodynamic variables in 4 groups
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EF CI SI SWI EDVI  LVEDP

C 70+ 6 3.3+06 48+10 61+16  86+18 10.8+38

HT-SH (total) 71+8 3.1£07 45+ 9 T4£17 91420 148+46

HT-ASH 71+8 3109 4715  756+29  87+16 164%55

NH form 71+9 3.2+09 52+19  85+36 938 154%56

TS or S form 72+ 8 3.1+09 44+13  69£24  84%19 17056

HCM 70+ 9 29+05 49+ 9 61+13  82+20 19657
Abbreviations: EF=ejection fraction (94), Cl=cardiac index (L/min/M2), SI=stroke index

(ml/beat/Mz ), SWI=stroke work index (g-m/beat/M?), EDVI=end-diastolic volume index
(ml/Mz ), LVEDP =left ventricular end-distolic pressure (mmHg)..

Values are are mean + SD.

Ejection Fraction

o, NS NS NS
(%) ——r———
80+

40

[

C  HT-SH HT-ASH HCM NH TSorS

HT-ASH

Fig.10. Ejection fraction in 4 groups.
The bar represents the standard deviation of the
maen value.
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Fig.11. Electrocardiograms taken on September 22, 1967 (A) and February 21, 1977 (B) from a
patient in HT-ASH showing S-form (case Y. Y., 40 years, female). High valtage and prominent ST

-T changes apper during 10 years.
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Abstract

In order to elucidate the pathogenesis of asymmetric septal hypertrophy in hypertensive
patients, simultaneous biventricular cineangiography was performed in four groups: control,
hypertension with symmetric septal hypertrophy (HT-SH), hypertension with asymmetric septal
hypertrophy (HT-ASH) (ASH; the diastolic thickness ratio of interventricular septum (IVSTd) to
posterior wall (PWTd)=1.3) and hypertrophic cardiomyopathy (HCM) diagnosed by clinical and
angiographic findings. The configuration of the interventricular septum was divided into four
types according to the biventriculographic findings at end-diastole. The septal configuration in
HT-SH was a normal form with septal hypertrophy (NH-form) that was essentially similar to the
form in the control (normal form), except that the septum was increased in thickness. In HCM,
the left ventricular surface of the septum was straight or convex towards the left ventricle, and
the configuration was like that of a triangle or shell (TS-form) or spindle (S-form), and clearly
distinguishable from that in the control and HT-SH. On the other hand, the configuration in
HT-ASH was divided into NH and TS or S-forms. The former was characteristic of HT-SH,
whereas the latter was characteristic of HCM. In HT-ASH showing TS or S-form which showed 2
configuration similar to that seen in HCM, the IVSTd and IVSTd/PWTd ratio were greater, and
the percent (%) systolic thickening and % systolic length shortening of the septum were signifi-
cantly less than those in the control, HT-SH and HT-ASH showing NH-form, but not different
those in HCM. In HT-ASH showing NH-form which was similar in the configuration to that in
HT-SH, the % systolic length shortening of the septum was not different from that in the control
and HT-SH, but the IVSTd and IVSTd/PWTd ratio were greater than those in HT-SH in which
the blood pressure and the severity of hypertension were similar. The % systolic thickening of
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the septum in HT-ASH showing NH-form was less compared with that in HT-SH. In the control
and HT-SH, there was a negative correlation between % systolic thickening and diastolic thickness
of the septum. Decreased % systolic thickening in HT-ASH showing NH-form was affected by
septal hypertrophy, but not in HCM and HT-ASH showing TS or S-form. These results suggest
that asymmetric septal hypertrophy in hypertensives has two pathogenesis. HT-ASH showing
NH-form seems to be a type of hypertensive cardiac hypertrophy induced by excessive response
to pressure overload. HT-ASH showing TS or S-form, however, seems to result from coexistence
of hypertrophic cardiomyopathy and hypertension, or cardiac hypertrophy similar to that in
hypertrophic cardiomyopathy caused by pressure overload coupled with predisposition.



