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Summary

Diastolic murmur (DM) in patients with non-obstructive hypertrophic cardiomyopathy (non-
obst HCM) was studied regarding incidence, phonocardiographic disposition, mechanism, and also
clinical characteristics of patients with DM. The results were as follows:

1) DM was recorded in 17 of 115 patients with non-obst HCM (15%), and was classified into
three types of a mid-diastolic murmur, presystolic murmur and these combination. Mid-diastolic
murmur showed low-pitched character mimicking a flow rumble around apical area in most patients.
On the other hand, a presystolic murmur was relatively medium-pitched and spindle-shaped over
the 4th left sternal border. Additionally, there were 7 patients of mitral opening sound coincided
with the “O” point of the apex cardiogram, and 3 patients of an undefined sound or vibration
during atrial contraction.

2) Impaired left ventricular (LV) compliance by pressure-volume analysis and decreased diastolic
descent rate (DDR) in the mitral echocardiogram observed in patients with DM suggested that mech-
anism of these DM is mainly attributed to the disturbance of LV filling. Furthermore, mitral regurgi-
tation was detected by LV angiography in a half of patients, indicating that DM might be partially
related to increased mitral flow.

3) Clinically, DM was more common in younger patients of familiar occurrence and death, and
with impaired physical work capacity.

Therefore, auscultatory or phonocardiographic assessment of DM was clinically useful in the
evaluation of patients with non-obst HCM.
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1974 4E 5> 5 1981 4 6 H R £ TICARRKEEE
EWNFHT TABERA L, ZWiHEE L RPN
FERZLCE 115 fl & st4 & Lic (Table 1). 0
¥ Siemens-Elema #! Mingograf 82 (z.(»
3 < 4 » Elema-Shénander #l EMT 25C % $#35f5¢
L, ME%Y#EE 100 mm/sec i THASIET TRE
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Mid-Dlastolic Murmur ( MDM )

5.K. 23ylo femnle
non-obst. HCM with ASH (type )

»
!

ECG(I1) ,

ECG(I)

Pre-Systollc Murmur ( PSM )

L MLHL 45y/o male
non-obst. e with ASH (:ype 11 )

Table 1. Subjects

DM (+) DM (—) Total
Male 12 79 91
Female 5 19 24
17 (15%)

98 (85%) 115

DM =diastolic murmur.

i3 unpaired t test % vy, p<0.05 PLEEHE
DHLoE L.

24 1#

1. JREIMEFOHEES LUK

a) B KE

BRE2 41, Atk S il oFE 17 41 (15%) i HEiR ]
M= (LT diastolic murmur: DM) 23:504% & h
7= (Table 1).

b) # Ik

DM iz i §i53E 1 4 % (BLF mid-diastolic
murmur: MDM), pilekaiigis (LT presys-
tolic murmur: PSM) i X O\l o0& 0 (LI,
MDM+PSM) o 3 i3S Y, SEH 5 724k

MDM + PSM

Ak SZy/o female .
non-obst. HCM \d.tho\lt ASR
{type m)

(o)
sy L A

Fig. 1. Phonocardiograms of diastolic murmurs (DM) in patients with non-obstructive

hypertrophic cardiomyopathy.

A mid-diastolic murmur is low-pitched around apical area. A presystolic murmur is medium-

pitched over the 4th left sternal border.

HCM = hypertrophic cardiomyopathy; ASH=asymmetric septal hypertrophy.
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Fig. 2. Findings of the cardiac catheterization

D).

LVEDP increases significantly in patients with a
diastolic murmur (p<0.01). LV-dp/dt decreases
significantly in patients with a diastolic murmur
(p<0.05).

LVEDP=left ventricular end-diastolic pressure;
LV-dp/dt=LV peak negative dp/dt.

BRRIHER X A s o Foe W P BRI S0
B x vy, MDM idb i & fuisic, 3@ 1T 3%
ORFFIIC B L, £ <G EFHETvwbY 5 flow
rumble ffT, —fBEFEkE ciggshi. —F
PSM (35 4 N Zefd & Hhlsic, DR IHE
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A wave pressure (LV)

DM(+) DM(-)
mean*SE

Fig. 3. Findings of the cardiac catheterization

(I1).

An “a” wave in the L'V pressure increases signifi-
cantly in patients with a diastolic murmur (p<0.01).
LV compliance by pressure-volume analysis decreases
significantly in patients with a diastolic murmur
(p<0.01).

o IV ERFRICHE L, £ < 3HhER, —HEET
B CHISEEIMES & L TRk s he (Fig. 1).

2. DEHAF—FIVERER

DM filofesNEF LE, 1T 3%, IV FHih
B & Hesehrat U 7.

a) LEEIHRRME (LVEDP)

MDM i, PSM {3 ko8 MDM+PSM i
TErhEh 23+7, 2549, 27+6 mmHg (mean
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Fig. 4. Findings of the left ventriculography.

DM(+) DM(-)

Mitral regurgitation (MR) and type III HCM without a giant negative T (GN'T) exist in most pa-

tients with diastolic murmur.

+SD) © III 3%, IV FEMElo 18+2, 16+6
mmHg 2l LEEEZ R L. £z DM ()Rt L
DM (—) & oH#kIcB N TS, BoBD 25+
7, 16+7 mmHg L FE#EEBw I (Fig. 2).

b) ZEmKEME dp/dt

PSM 2% 804+234 mmHg/sec <, IV FH
sl 12444354 mmHg/sec X VA KfEx &
D, ZofixFEEE AR, DM(+) fifL
DM (—) #Tix, Bokn 11024426, 1299+
371 mmHg/sec ©, DM %H 3 2 EGIRE CI3A
FIEETdH - 7= (Fig. 2).

c) E=EAWKE

EZEAEOSH ERYALTEAETO A JKE
D E 25 £, MDM+PSM {5, PSM 4,
MDM #folEci oo 15.5+5, 11.8+5, 8.9
+2.7mmHg :EfEZ &Y, IV FHmE 6.8+
4 mmHg & ofIcHEEE R . £z DM (+)
BEr DM (—) #TH —czb%n 12.3+5, 7.1+4
mmHg L FEEZEw I (Fig. 3).

d) EEa P54 T7 VR

EEa 7547 A% Diamond 5 05 kIC
T AV/4P ko B &, iz MDM+PSM #
4.84+1.6 m//mmHg & IV jtkiiijj!{%J 10.1+4.7
ml/mmHg 2 b LA 2 K4E &% Lic. —F

MDM, PSM fij& LK &R+ b 0 0FEER
otz £ DM (4) BTz 6.2+2.5ml/
mmHg, DM (—) # 10.2+5.0 m//mmHg <&
v, DM filcAEREE %R L (Fig. 3). %
T I B E— K AIE D ik Bt dp/dt, (—dp/dt)/
(+dp/dt) 12 DM (+) BT Fh bEfEZ L 25 1
oo, DM (=) Bl LAEZRE R ah ol 2B
BRI AE o> y/v ratio®~?, (v-y)[y ratio {% DM
(+) EEcrhzh 0694011, 0464025 TH Y,
DM (—) s oo 0.69+0.14, 0.52+0.35 L o
i ﬁ*%tt 2 hs o Tz

3. rxegme (Fig. 4)

a) %lll%rﬁﬁfﬁﬂ” 4 (MR)

DM (+) #Tix 50% ic I~III° o MR (4
II° pIk34) %Y, DM(=) #o 8% Il
FECEY A ThoT. i< PSM ficp
¥z, MDM+PSM 4] ¢z & flic # 5, MDM
Wiz MR o/ B30 - k.

b) ZEFE

EEB LOWELY, SoekiEi=a—Kic
Lo T OESFEZRIMLTH S L, FERFE
EIEE (ASH) 735 % type 1I, ASH o7pn
type III&9 = A3JHK#EZ: other type D3IxrAF
Ly DM(+) & DM(—) BEHNICHHEEZE & 472
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Fig. 5. Echocardiographic findings.

Diastolic descent rate (DDR) of the anterior mitral valve (E-F slope) decreases significantly in
patients with DM and without MR. LVDd increases significantly in patients with DM and MR.
Fractional shortening (FS) decreases in most patients with DM and MR.

LVDd=left ventricular diastolic dimension.

Mo7zh’, type III % giant negative T (GNT)
DEEETES ORI T 5 &, DM(+)H Tz
GNT % f£b 7 type IT1(29%), F7- DM(—)
BT GNT 25 type III (37%) 3% < #F
EL.

4. [Lxa—F (UCG) mE (Fig. 5)

DM(+) #% MR &6t 0o H & <43, DM
(—) BLofitczon UCG R L.

a) DDR

MR(+) » DM(+) #, MR(—) o DM(+)
B, XU DM(-)BTczh®h 6519, 33+
15, 52+22 mm/sec T& Y, MR(—) DM (+)#
Tix DM(—) itk LEZEIEETH D, MR
(+) DM (+) B#CiIEHETH - 1.

b) ZEEfEREHZ (LVD)

3SEoEEB OB D 53+18, 39+6, 43+6 mm
T MR(+) DM(+) #<#k, MR(-) DM
(+) BCEETh 7. iz MR(+) DM(+)
BHroRick LERICEAL TV

¢ EEAREMRER (FS)

BOB D 0.32+0.08, 0.37+0.06, 0.39+0.09

MR(+) DM(+) #CEEETLr HEER
ol

5. Egmkeyss® (Fig. 6)

a) FHE

DM (+) & 37+15%, DM(—) B 47+12 &
T, DM(+) #THRIE P oI

b) FRARIE

DM(+) # (47%) &, DM(-) & (7%) i<k
L, RENBEVBERTH o7z

c) EHEE

SRS BERE ergometer (T X 3B ABR
fEHE (VOg), functional aerobic impairment
(FAL) x5 » DM(+) #TzhZh 18.7+4.2
ml//mm?/min, 0.534-0.17 <, DM (—) #» 26.4
+7.2 ml/mm?/min, 0.27+0.16 I LEERRE
W, WRERLE. &HEZBHNTHL DM(+) #
VO, 15.4+3.7 m//mm?/min, FAI 0.46+0.7, DM
(=) # 23.7+2.8 ml/[mm?2/min, 0.08+0.18 T,
FtE LRk, DM(+) HTHELEHESET
EIRL T

d) ZELR
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Fig. 6. Clinical characteristics.

Patients with DM are younger, and have a higher incidence of familiar occurrence and mortality

when compared with those of patients without DM. Furthermore, their physical work capacity is

more depressed.

VO,=maximal oxygen uptake; FAI=functional aerobic impairment.

DM (+) #Tix 441 (24%) »3 %L, DM(-)
FED 2% 1T LR TH - 7. JEENTZEIRE 2 4,
R, DAZBORO1HITH 7.

6. IIREIRELE

BE g2 IEAELOMAE 12 35 1 B 8 08 A B b
(mitral opening sound: OS) D BRIV TR
A0 O3B B A%, FEPHZEMENERBLLMFAE 12
BNTH, LERAEHK (ACG) O [z —&T 5
OS 237 1(6%) (Z» 5% DM (+) &5 i) Ic 7
bt (Fig. 7). = h b o I1a-OS interval % 135
msec 725 165 msec (FE#g 146+13 msec) TH
ot EULER P %, ACG o A iR,
T b bLEIAEIC 2oLE (RV LLHEL

DHEFOAD) EBXBNSFTRE 3] (2.6%) I
Ztc (Fig. 7). ZhBEBEMBRRELEGIE, 48
o DM(+) B &Rtk LVEDP 3 <,
FTAT VRRETFL T

7. BRLOERRR

DM it 16 flic &EibEF R E T L, 70 2
W% 2w+ 5. Fig. 8 13 15 1 o fE il o MisEE 7
INARLERTH S, LREEE 7 I VWA, 1T,
IVEZpsZ T DM @dabhisn g, BAEZ LY
IF M o L & iz, PSM X8 MDM
MHB L. Fig. 9 (3 fibiEf <o isoproterenol
HEAROER T, Fktk, BRHRIREIHEES o
#ih L 2 i MDM 4 bFAICHRL TV 5.
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Fig. 7. Phonocardiograms of patients with a mitral opening sound or undefined sound.
OS=opening sound; ACG =apexcardiogram; O=0 point; RF=rapid filling.
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Fig. 8. Changes of phonocardiograms after amyl nitrite inhalation (15 y-o male, non-obst

HCM without ASH, type III).

After amyl nitrite inhalation, a systolic murmur is intensified, and a presystolic murmur PSM)

and mid-diastolic murmur (MDM) appear.
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Fig. 9. Changes of phonocardiograms after isoproterenol infusion (23 y-o female, non-obst

HCM with ASH, type II).

After isoproterenol, a systolic murmur and MDM are intensified.
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bz DORERB X CERGERF L.

1. REAERESWT

RIS P T O WBIIC L LEEREE
FLERMIE D L/, FKEtE dp/dt 0B, OF
IWEEDHEAR, A% compliance DIETHAAL b hH,
relaxation & filling ITF 3 —HEDOEEIRRE
Ehie. Eebza - R CEBIEFRAHIEZE
BB L 2 WIEMEE I BV T, IR H%IBE
B¢ (DDR) 3EHIC/ETL, IEEETIRL3E
= filling OEENHLNATHo9. PlEX
D IEREHIMEE o & L TRAVIERICRE 5 ZEEHE
BHRET B HABRBEARE—CEXLL
518, —ENs s TREIEFRARHT 20 &0
BHoh, ToRER I EUERIFTH Y,
RIS EMAIC IR bR R P oT2b O O,
BUAESIIRILE PSS cr2plicabhic
L, —HoAL L THERE X 3 EENR
AR 0K X ORIEF D FREEHEE o 5
LT3 boLiEEEN3Y. RBHAEHREOMK
HE L TRESHEORYE 2 LEEIRICH

IFRILR 2 O ORBEETEVEZL ORI, %

- — B DEERSER 7 I VA, isoproterenol #
FEAFOE T, HERIHET OB XUHEHEE 2
ez kid, WMEET I AVTREBAFRY, KitHE
R, BREMAN, isoproterenol Tk
Hahn & AREE S BB e A EBRH R EE N &
kL, zofER, EZHAREMIC X 5HAE
oMM AER LD EL. DERE
KRIBAZEME CMFAE 1 3 1) 3 R HIHER oA & 1
BR—LEZBNBH, LTFLLALHEEDOTRE
HEFET S bDOTEARN.

%7z, U EEIRAEESRICOVWT TH Y,
SE0 3BROMEET ¥ RIKTTHRL 3 ICIEZ
B Bl RIS, RREIAE S B
ZoNnTHB L, BOBOOLEIRE A ) E,
EREAPEIRERMEL VB, —FHEE
compliance 3HThH5. ZhboRMicid WwTh
LEEZR AW, IEEPHo LRSS,
DERFEOXAD, BIUOLENECHT 3ERL
B oRSEORER E b, EREFHAELE O—K
K L#E Sh B EENBHEEOEMO L L LTS
BEEShS LEXDS5. FhiT £k [
III 3, IV EHmE| L o xttko EicsnThidb
EHrEXbh3.
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2. ESFREVSE
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B #
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X U2 OEEFRRIFRIC SV TR L 72

1) $EaRgiMEE i 115 4 17 41 (15%) 2754
L, RIS, AENET RS XOAEOA
Bro IS . B EIERBERE S 7
B, DEIERRARILE R 3Bl R b

2) EEHIMTE oA L LTk, A% compli-
ance {ETRML, FBIERKEBEE KT,
b, EERABEERERLEZ OIS, SHIH
BRI L ZHAROM L —WEE LT3
Lo LRSI B.

FEPAZEMEIE AR ORI I 31 B TSRS

3) EEEREURE Y LT, BERE, RENF
ENRETHY, EFENMETL, FEARABTH
> 7.

Pk X 9 JERASEMERB RRLOMFE IZ 38V T b FLIR
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