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Summary

Differences in cardiac function between the apical and the chordal parts of the left ventricle in
apical hypertrophy (APH) were investigated by M-mode echocardiography.

The subjects consisted of 10 patients with APH (APH Group) and 10 normal controls (N Group).
The M-mode echocardiograms of the interventricular septum (IVS) and left ventricular posterior wall
(LVPW), both in the apical and chordal parts were simultaneously recorded with the electrocardiogram
and phonocardiogram.

There were no significant differences in the blood pressures, heart rates, left ventricular end-dias-
tolic internal diameters, and left ventricular end-systolic internal diameters between the APH Group
and the N Group. The hypertrophy was localized to the IVS and LVPW of the apical part in the
APH Group. In the chordal part, there were no significant differences in the peak negative dD/dt
(—dD/dt) and the time to the peak filling rate (TPFR) between the APH Group and N Group. In
the apical part, —dD/dt of the APH Group tended to increase compared with that of the N Group.
The TPFR of the APH Group was significantly longer than that of the N Group (APH Group: 167
+33 msec and N Group: 126 +19 msec, respectively). In terms of the diastolic filling of the apical part,
the rapid filling fraction of the APH Group was significantly less than that of the N Group (APH
Group: 53+16%, and N Group: 674129, respectively), but the sum of the slow filling fraction and
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the atrial filling fraction of the APH Group was significantly greater than that of the N Group (APH
Group: 47+16%, and N Group: 334129, respectively). There was no significant difference in the
manner of diastolic filling of the chordal part between the two groups.

In conclusion, though left ventricular systolic function is normal in the APH Group, the left
ventricular diastolic dysfunction, which was localized to the hypertrophic apical part, might cause ab-

normal diastolic filling of that part.
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e A 10 45 % v\ 7z (Table 1).
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Table 1. Classification of subjects

No. of Sex Age
cases (male: female) (yrs)
N Group 10 9:1 41-74 (mean 52)
APH Group 10 8:2 35-73 (mean 51)

N Group=normal controls; APH Group=patients
with apical hypertrophy.

line scan recorder Model LSR 20B %#{§f L,
% Y BB 50 mm/sec TEREL 7o

LHREOELREMIE L, BELAALBIV
DREOLEPG, EEHET 2Kz LEX,
DERE &b ICRIFESE L. % EIER, K
IR 0 FIBETER b 1T - 7o, ME X Ly 7 B2
CTHRIEL, LI FRMRTE L OERE VA
HL7.

RE I TROEH IOV TITW, IS ARER:
IDHOESEE i (Fig. 1). BEFELALO
Dra—Rky, ERHERHE (D), £ZIX
fEARHE (Ds), LERRREEE (IVST), EEHhEE
E (LVPWT) ki, LREBOLTa—KE
DLE P REEEE (IVST apex) L AEZE#%EEE
(LVPWT apex) #3k®7z. Dd, IVST, LVPWT,
IVST apex, LVPWT apex 3.0:ZEK QRS ¥
DORAtER T, Ds BEEANERE LI/ME L K
BTHIEL L. BELABIVCLREOLT =
— [ X v UHERE DIEEE & L T peak negative dD/
dt (—dD/dt), EERED$51E L L T peak positive
dD/dt (+dD/dt), 2% & v +dD/dt ¥ ToE:
[ time to peak filling rate (TPFR), KBRS
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Table 2. Blood pressure, heart rate, and echocardiographic parameters

BP HR Dd
(mmHg) (beats/min) (cm)

N Group 122+12/77+9 63+11
APH Group 119+15/70+12 66+14

4.8+0.4 2.8+0.4 0.9+0.1 0.7+0.2 0.9+0.2
4.7+04 3.0+0.3 1.1+0.1 0.8+£0.2 1.9+0.5*

Ds IVST LVPWT IVSTapex LVPWTapex
(cm) (em)  (cm) (cm) (cm)

1.0+0.2
2.0+0.4*

BP=blood pressure; HR=heart rate; Dd=Ileft ventricular end-diastolic diameter; Ds=Ileft ventricular end-
systolic diameter; IVST =interventricular septal thickness at the chordal region; LVPWT =left ventricular poste-
rior wall thickness at the chordal region; IVSTapex=interventricular septal thickness at the apical region;
LVPWTapex=left ventricular posterior wall thickness at the apical region.

*p<0.01 vs Group N

DOFASHRF X Y IR oS ICHK T 3 £ TORM
ThHEFIEHN (IRT) zzxhzhskwic.
L BEIODLRETO LEH O EZEFHR
KExH B0, [EBMAYEZANEEME rapid
filling fraction (RFF), #2#iE AL = NI
£ slow filling fraction (SFF), .L,EXRMHIAE
PIRHEINEE atrial filling fraction (AFF) # &0
BoskHi-. RFF, SFF, AFF @ FEoxX XY
BEHL%.

RFF (%)
= {increased internal dimension during rapid
filling period/(Dd—Ds)} x 100

SFF (%)
= {increased internal dimension during slow
filling period/(Dd—Ds)} x 100

AFF (%)
= {increased internal dimension during atrial
filling period/(Dd—Ds)} x 100

Dx a—HoEdricit Kontron f2 Cardio 80
FRWZ. RETSFERIET £ 7213 2 BREIKRE
LT{To72. WEIZIZ Students’ t-test # v,
fElRE 5% KMeARE L

151 i

APH gtoifufE, L%k, Dd, Ds 3EHEA L
ENRRL, BELVOLEPRE, EEHREICE
JER A2 by o 72 h3, LRETRLOERR, £E%
BEL b ICJBAK% 5R® 7o (Table 2). pHRL -~
<ix APH EoltfEienigiE —dD/dt, JLiEEE

n#2fE 4+ dD/dt, TPFR 3 fgta A L& a3k h o 7z
(Fig. 2).

LRI T3 IRfERE D #5488 —dD/dt 3, APH
BB TEEACKL AETE 20V BED
fHEicd -7~ (APH # 5.2+1.4 cm/sec, {5 A
3.9+1.5cm/sec) (Fig. 3). DyR¥oIEIEREICE L
T3, +dD/dt xR ZE A3 e A o 7223, TPFR
2 APH cHEICKTH » 72 (APH £ 16733
msec, {4 A 126+ 19 msec) (Fig. 3). &f)ics
WT IVST e & LVPWT, .. oFniz TPFR &
r=0.54 (p<0.05) °iEEF L 7= (Fig. 4). /23 IRT
3 APH #icBWTEBEALIVERECKRTH- 12
(APH #f 97+9 msec, {3 A 63+ 12msec) (Fig.
5).

RS v~ ORI ZE E T R T
Bhhotz! —F, LEREO EHERIC 2T
X, APH # o RFF @gg® Ac LTHEEIT/N
T o7h (APH 8 53+16%, s A 67+12%),
SFF & AFF ofuiiific APH ##ckTh oz
(APH #t 47+16%, &% A 33+£12%) (Fig.5). 7
BLOEREH —dD/dt 2 +dD/dt & pffic r=
0.75 (p<0.05) TIEMRZERL 72

% #

DREERELLHE (APH) @ihpos? ois
Tk, BRBRLEREOLCRR/L, EEEE L
DEBHRAR—-FBOEZLE K, LEXE
—10mm PLEoEXEME T Eriabhszl
BEMThB L Eahiz. LALASLEKRERYE T
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—dD/dt +dD/dt TPFR
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Fig. 2. Cardiac function at the chordal level.

There are no significant differences in —dD/dt, +dD/dt and TPFR between the APH Group
and N Group.

—dD/dt=peak negative dD/dt; +dD/dt=peak positive dD/dt; TPFR=time to the peak filling
rate.

—dDydt +dD/dt TPFR
NS NS P<0.01
L]
L]
7.0F * 7.0
(cm/sec) (cm/sec) R :
Ll
6.0F H 6.0F . 2001
. . s (msec) .
5.0F sof 3 ol
o . : :
. L] .
4.0F ¢ . 4.0F . : o
: . . : :
L L ° 100 ‘{‘ H
3.0 3.0 . § .?
. R .
2.0F @ 2.0F o
L]
1.0k 1.0F
0 L 4 0 L L 0 1 1
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Fig. 3. Cardiac function at the apex.
There are no significant differences in —dD/dt and +dD/dt between the APH Group and N
Group but the TPFR of the APH Group is significantly longer than that of the N Group.
—dD/dt=peak negative dD/dt; +dD/dt=peak positive dD/dt; TPFR=time to the peak filling
rate.
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5.0
(em)
4.0
3.0F
IVSTapex
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2.0k - y=0.019X +0.14
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L]
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1 | —
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Fig. 4. Correlation of the sum of IVSTapex and LVWTapex with TPFR.

The sum of IVSTapex and LVPWTapex is related to TPFR.

IVSTapex =interventricular septal thickness at the apical region; LVPWTapex=left ventricular
posterior wall thickness at the apical region.

IRT RFF at chordal level| RFF at apex
P<0.
<€0.01 NS P<0.05
100 ooee 100 100f
(msec) oo (%) (%)

EI s
e e esceecne
e 0eed o o

0 L 1 1
N APH ° N APH

0 1 1

N APH
Fig. 5. Comparisons of isometric relaxation time (IRT) and rapid filling fraction (RFF)
between the two groups.

The IRT of the APH Group is significantly longer than that of the N Group. There is no significant
difference in RFF at the chordal level between the APH Group and N Group, but the RFF at
the apex of the APH Group is significantly smaller than that of the N Group.

IRT =isovolumic relaxation time; RFF=rapid filling fraction.

Fixks & UTIE M PRRAER (ASH) 2R3 /E 2 5 100 3 K ELOMBRE D —EFiC, PREIEKR 25D
RELFEIC b A b B, APH oBUrE#E HI TR DRI RFT ZER O FEL BE
ICIBRELAEL TV B, 4z Maron 590 L, Zh# apical hypertrophic cardiomyopathy
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ZwL apical ASH FRLTW3 2, Zhbdbo
5 & apical hypertrophy ¢ DERILAE LTV 3.
Bx OEFIZ 10 FH 8 f1I 2% Bk T, FEHEMHD
SIgcdy, FEBOBHICERE T L)
APH oiRREMIC—FKLTW3. 2x[E2E
apical ASH iz 65h 3 X 9 & FHERAER <,
4 ot & Uk IEFIT siBEy e APH r2
Iz.

APH oI >WTo#ERL<, GME
SRR RORE L OBFEPREICEh TS
R0 2 D EREIZ DWT O TR WD
v, BIGOBEEODRENEYE 0 8 &1 & v,
Panidis 5193 3> APH iz oW TSR X
CEBP O ORER, O RI 7o o4 r574
= 77— RMRREEHAOTEELTNS. X
MR RTBHBILRHIFEE Th 22, AT
IETLTW. HEREDIEETH B time to
the peak filling rate (TPFR) % peak filling rate
LEHRFEE Th3PAMRREERLE. Z0
T LXviEsiE, APH CRARMBIOBENR
EREEL TS ELTWS. Karen 193 23 45
DERHIT T OLBERER FHE L TV 3 23, INfERE
BRIVEETH .

AW Tid, APH BEoIfEiEs, BRL L
Tix peak negative dD/dt (—dD/dt) 2w A
LEBRRL, E¥Thote. —F, BREEDHS
DRETIX —dD/dt BKAeBEAEZRTC & X
Y, ILHERETLUE O FIREMEARIR S Wz,

APH B o fiRREIX BEFR v~ Tk, TPFR,
peak positive dD/dt (+dD/dt) »MgE#E A L% b
V<K, E¥Tholz. LRETIE +dD/dt
BEALH_TER Ao, TPFR 2FE
KIEELTWEZ LY, IEXEZEDZLREO
JRREREEShTWA LEL b, EhlR
EHoOLEPIREER L EE%EE of» TPFR L
EMET 5 Z &, LREOIBKZEHRHIE L
ZOWIRMEEDL BEETHHZLEZTRBL TV .
APH iz wWTLREo +dD/dt BNE#ETH
ol kX, BMEEhic NER K3 HA

LRI R B CMFE DILRREE (I DWW T

»% —dD/dt BEELT WBEO,YL Lk,
TPFR H»ELZE B o #kEfELZ, IRT »&EL
ELEDIEEERT LExS L, APH #To
IRT DERFLRE D ILREED Kk Bbh
Iz.
APH BEoRF L~ TOEBFEER T EE
ATV ehotz. LRI Tix RFF oL,
SFF & AFF oK R+ X 5, HEREIC
XV BERANEESh, BREA L OETRH
ZOBEEFRELTVWE LEDbhi. Z OHLRERE
EDOFRICOWTRAHARENRE W, FELY
¥ APH oE=LMFERICBWT, BXELOHE
ZA BB & D RUMHRRHEOER L IEK L ghiRED
5|, RELSEOHBEEBELTVWSE. Z0kHAR
DO RE BHGREE IR LTV 00 b
LhZgv.

b B
DREABERBLOHE CRILEEENIERDO H %
DREIZRBFLTE Y, Z0IEREDKD, L
KRB TOEZRHHERCRE R A LRI

L2 #

DREERELLHEE (APH) ickwT, EX%
B BRI EER DI VR VA DUERED
Z&, Lza-—HEAVWTRILZ %I
APH 210 7] (S35 51 5%), f@& A 10 45 (F35 52
%) Ths. BRLIALBIVLREOLEFE,
EEHET 2 - LOFR, LERXE RIRFTES L
7z.

APH BofifE, LHE, ESLERRE, £
FIEARR BN LER R 2T, LEPF
BE[E, FEEEBBEEIIIER L~ TIRIBRRR D -
Tedd, DREBTIX BEKRE Bz, BELALT
X, APH B oIfERE D$54E peak negative dD/
dt (—dD/dt) &, PAREEOIEETHZE2FEX
Y peak positive dD/dt (+dD/dt) F CcoRE;E
(time to peak filling rate: TPFR) ¥, & $ic
AN LERR D ol DRI T, —dD/dt ix
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APH iz nwTREAICKL, BETIRAWS,
BIEE R ERICH 7. TPFR @E#Aick
L APH B THEICAKTH o 7= (APH £ 167+33
msec, f@E A 12619 msec). LRI D FLER]
FeEiconwTiz, APH BoZdEfAlLEs
NERBEMEZBEEAICHL HBEINT o
(APH gt 53+16%, @ A 67+12%), {21485 A
HiZE EPNRIEINEE & OB Fe i 22 22 ARSI BE o
Fux, ¥ic APH BcHFEICKTH >z (APH
B 47+16%, {@E A 33+12%). ERL A DFE
BRI IR TEN R

PEXY, DREEXELLMGEE T OUUHERE i+ 48
BALERRVDE, TEREEBERO D 3.0KE
KRBLTRY, ZoHEREED D, LARET
DERRMHERICERENVEL B LEX LN
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