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Summary

Inflow pattern at the tricuspid orifice was examined using two-dimensional Doppler echo-
cardiography. The cases examined consisted of 24 cases of hypertrophic cardiomyopathy (HCM),
10 cases of left ventricular hypertrophy (LVH) due to hypertension or aortic valvular stenosis and
23 healthy subjects.

1) The right ventricular inflow pattern in HCM was characterized by a slow deceleration of a
rapid filling wave, an increase in the duration of an inflow due to atrial contraction and an increased
ratio of the peak velocity in atrial contraction phase to that in rapid filling phase (A/R). No
definite difference was noted in the right ventricular inflow pattern between HCM with and without
left ventricular obstruction. The abnormalities in the right ventricular inflow pattern in LVH were
similar to those in HCM. The abnormal inflow patterns in HCM and LVH suggested a reduced dis-
tensibility of the right ventricle in early diastole and the compensatory augmentation of right atrial
contraction.

2) The changes in the deceleration of the rapid filling wave and A/R ratio were significantly
correlated with interventricular septal thickness (base and papillary muscle levels) in cases with LVH.
This result seemed to indicate that the changes in the right ventricular inflow are mainly resulted from
the influence of hypertrophy of the interventricular septum on right ventricular function.
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There was hypertrophy of the interventricular septum in all cases of HCM and, in addition, that
of the right ventricular anterior wall in some of them. The changes in the inflow pattern in HCM are
also considered to be resulted from hypertrophy of the right ventricular anterior wall and the influence
of hypertrophy of the interventricular septum on right ventricular function. However, in the cases
of HCM, the extent of the changes showed no significant correlation with right ventricular anterior
wall thickness and interventricular septal thickness. In HCM, hypertrophy of the interventricular
septum and right ventricular free wall may coexist, and ventricular hypertrophy is often nonuniform
and may exhibit disarrangement in myocardial architecture. Therefore, influential factors on the right
ventricular inflow are considered to be more complicated in HCM than in LVH, resulting in the

absence of significant correlation to the abnormal inflow mentioned above.
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Fig. 1. Schema of the measurements on the right ventricular inflow pattern.
AHT =acceleration half time; DHT =deceleration half time; Wa=duration of the filling due to
atrial contraction; A/R=ratio of the peak velocity in the filling wave due to atrial contraction (A)

to that in the rapid filling wave (R).

SERBELRL (Fl—E—2kEB3=ZRLHL M £
—Fbz=2—Ko D R) RE L. KRR
BILTIZ, Z OB CMIREEEIT o7, My
S k2o M £— Kbz a—K, LFH,
DEX L RIRTEL, £ OO Mk h#EE T 50
mm/# & L.

3. Etl

Bohiz=RLAOTCOEEH OMHE A —% —
ZonT, BRIFREIEOTERPOUTOL 5
RPIE 21T -7 (Fig. 1). 7%, HEOBERITH
LPUHDBEIZL Y, ZhdREEOHRITE
FORERAICBEERBLBL L LIZX 5.

1) Acceleration half time: &AL O
HEREC— I fHED 1/2 OfEISELIBEA»Db E—
7 P E T T 5 O ICE T 5 HE.

2) Deceleration half time: ZFEFEARI O
EAEE— 7 E» D20 12 OfficE THET S
D IZES 5 REf.

3) DEIEHRARE (Wa): DEIEL
WERZOEC— 7 ED 12 OfEL Y ©—7 L&
L, ZThXVEW 12 officE THET 3£ TO
AR

4) A/R: DEIMEHICEIT B E— 7 inE (A)
LEFERASIoTh (R) Lolk.

¥, DREFO IS0 HTE, LRI
RATRBRVRABIOESEILFH v VELE
nicRir 3 LEPRELZ, 20 4T3 BT 0%
% 4om L LT, LDEHLRATOEER

BEEY, zhzZhDEXR R o cRIE L
7.

P koK RIEEIC dES S LIBT3 AlEE
DX -T2,

= S

L ZLHOMHENY—VOXKE

—fkic, IWRAICB T3 ZRFOMPBESY —>
BREBAH & LEMRER L 0 22 L.
Thbb, QEBRARL L L b IRETES I
E— s MEICEL, Z0%, HBARE ICHEEE L
ERL  ICER LIckk, BULEREHoe—2
¥Rle. —RICIZOBEOE— 7 HIXEERA
Hozrhich L/NTH oz (Fig. 2 LEY).

JERBLOARAE Ti3, BEHFIKL, SEBAH
RLBIHEH ORARE OERPFED bh, 1z,
DEIEH o — 7 RENSERAS O ZhICH
LA RTs L @B bhic (Fig. 2°F
B).

2. My —rhi>OEHA

1) Acceleration half time: Acceleration half
time ZEFEE, ERBLLHE, EARFMICL 2E=
ERBIZIBNT, ThEh¥ i 88 (FEHEFE 10),
89(16), 90(15) msec THH, ZhbFhFho
BlieFEoZRRBb bhkhr -7 (Fig. 3). 7
JERBULLMHEE © H T BAZEME & FERAEM: L o i
b, FOEHERREENDEZA DN o1z,

2) Deceleration half time: Deceleration half

_ 81 —



[, KTF, =&, &»

b ﬁ‘v' - °\’»A .,— 8
DOPPLER Sialililig

Fig. 2. Right ventricular inflow pattern.

Upper panel: healthy subject. The inflow pattern consists of two waves, i.e., an early diastolic rapid
filling wave and atrial contraction wave. The arrow in the two-dimensional image indicates the site
of sampling volume in the right atrium (T.T., a 30-year-old healthy man). Lower panel: hypertrophic
cardiomyopathy. The rapid filling wave exhibits a slow deceleration and the atrial contraction wave
is exaggerated (I.K., a 67-year-old woman, hypertrophic obstructive cardiomyopathy).

RV =right ventricle; RA=right atrium; SV=sampling volume; TOWARD=flow components
toward the transducer; AWAY=flow components away from the transducer.
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Fig. 3. Acceleration half time in healthy sub-
jects, cases of hypertrophic cardiomyopathy
and those with left ventricular hypertrophy due
to pressure overload.

obst=obstructive form; non-obst=nonobstructive
form; HCM=hypertrophic cardiomyopathy; m=
average, SD =standard deviation; ns=statistically not
significant.
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Fig. 4. Deceleration half time in healthy sub-
jects, cases of hypertrophic cardiomyopathy
and those with left ventricular hypertrophy due
to pressure overload.

Abbreviations are the same as those in Fig. 3.
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Fig. 5. Duration of the inflow wave due to
atrial contraction.
Abbreviations are the same as those in Fig. 3.
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Fig. 6. Ratio of the peak velocity in the filling
wave due to atrial contraction to that in the
rapid filling wave in terms of patient’s age.

The ratio, A/R increases with age in healthy sub-
jects. The oblique line in the figure shows the linear
regression line in healthy subjects. The values of the
patients are distributed above the regression line except
for three cases. Closed circle indicates obstructive
cases of HCM, open circle nonobstructive cases of
HCM and cross cases with left ventricular hyper-
trophy due to pressure overload.
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Fig. 8. Relationships between interventricular
septal thickness and deceleration half time,
and ratio, A/R.

Upper panel: relationship between interventricular
septal thickness and deceleration half time. Lower
panel: relationship between interventricular septal
thickness and ratio, A/R.

Significant correlations are obtained for the
group of cases with left ventricular hypertrophy due
to pressure overload. The regression lines are
displayed as the oblique lines in both panels.

PM =papillary muscle.
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Fig. 9. Relationships between deceleration half times and ratios, A/R, in the left and

right ventricles in the same patients.

There is no significant correlation for deceleration half time and poor correlation (r=0.42, p<0.05)

for A/R.

BIREWLTRERDEDY 5 nEBOMELAY
SHELALEYRD 5.

2. EZBROIZHITIEERARE
JERBLLERIEC & & 5 A = O AFEFAD
deceleration half time DIER X, JEAELLMGE
RENWTIE, —RICELDROFEELRILLS, A
LERTOLRERABICBNTE — s JEHIELE
BOEZEOHMEMERTHEZ LEFRT. ZoF
FMEEBEAWLCTORETH 72, &7, Zh
LE & b ILBIRAER OMAREOER, ©—
7 Pl OFARHHA R b, zhbdoEE
X, ERERLMCBNTRALRICOIERY O
HEEETEDY, Zhe/ET3L0L LT
BEREORBMERLTHWE bnLEL RS,
T T IREMEMERBRIC oW TR AELTEA LT
REVDY, TOBRENEREE LHEET3Z L
PRESHTHWBY, SEORET, EETFEAR
KRB TIIAERAMITEE ORE ZLOEPRFE &
HEZEZRLE. Zhbnzihd, Z0snof
BRAMBREOERF L LTHRL & HLEFRF
DIERPBEE L T 3 RTEEME R & v, LEHE

ASRAREIRG 72 v UHERERYIC I3 228 B FRBE L 1780
BLbicT N, AECEET Sz LY, 2
DIEROEEN BRI REDOTHSH. Z0&
VW, bR 0EELEOERLVEB LTS LD
LTS3, BBRE TR ZzoEBLLETE
DENELEARICD T THLZIZ LI TEARNT
H59.

RIC, ERELLHE OEH T, LEHRE 2
LEZRBEDRENRA b, FROERTEAR

DOBFEPLEHL T, RV ZhdEERA
REOREOEERTLEXONS. LirL, JE
RELOHIE IR ORE &L, LEHEES
AEAEEE L ORI IZBAR 2 HAIBRIE A bh e
ole. BRBLLGEDIER DR IT—MIcES
FEAFOOERICHE_REHETSH Y, ZOSWOE
REBARBIZ S IRE—TH 5 Z L 3T, BT
RE->TERDD. & 6O OGS I
ThY, LHOESOELIPEREZOBEDOLL
XS LEEW. L7238 T, JEARBLLMEE Tl
EHREZT D b 5 A, AEREBEEZb->TLT
b, ThoDS bO—@EFRORIEMER T TIX, =

— 86 —



NoPABIEX ZHBEREHMIIRETEZ L
BTERY. ZOkd, LERRLAEMEDCE
SOBRE LAEMRARE ORE L BHFIL v o
ThHAHH.
FEARBLIMFAE 213 U EEERLICRBIT 56
HAREZ, DLk 5 RHEARM L Z—EH]
BicESHED @2 b RNTILMHTES.
Tiebb, BEREFREEELE TLAERENK
TERTEFARD o180, i, —HOLE
DFEBE_EABLEHRE LTI OLEOH
BEWHl+2Y L 2rmbhTns. #Hig,
AECBUECELRV LEARATRL S SWITEE
BECLETRL5Z L@ EShTW 3 X )
210 Ki0E, DEOHEKEESHL LT
39 ZoXylzhb, BERELGETRE
EFOMBEMETLTRY, ZhiIEEAEOMH
BAEET ICBRT 5 REER D 5. L L, F—
JEH] T deceleration half time, A/R #EAHML>
EBTHBRLEER wWTFhbERAALEOM TR
FREEAEELhErol. ZOZENDART,
SEGELNICAZERARE ZEZEOHEMHIET &
Wo T EEHEERE OEBEMRB O A TRFA L
<, FLLTARIGEVWLEFROIEK, 53
WIEREEBROREBIEERALRERLEXD
ha.

B ¥

V7N A LT — - F7T7—ERAN
THEXELLHE 24 6, ROV HBOHICE
MFE & % id KBRS IC X 5 ZEZIERL 10
Bl, EEE2LICONT EERABEELRIL
7z.

1) BERELCMFAE T 134528 A0 it AR o Fiek A3
-7 CET3RMIEEE ORI LEDS
R0 Te s, FOHRDOBEMERTHoT. Fi,
DEIEHOMARR bIER L, %0 — 7 il
BREFERAH O zhiIC LEREFRLE. R
IR ORE IESERBHAEMED b 0 LIEHAE
HobolTcREEZFAON LT, ZDX

HE KB IE D A EHEABHE

) REERARFEIEARICE 3EZRRLTH
FHEICE Y bhiz. Zh b oMmkRE AE O
REHOMBIEDET, RoiczhieRET S
BEL L OLDERFoERERT Lo LEX LN
Iz,

2) EEEAMLTRLEEOMBRE ORE X
DEPRE(CER+EEALTHG LVV) LFEED
MEBEEZRLE. 202 Enbid, DERRERZNL
EZLROERVEELAZRECKETREICX
STEREMFENRE LD LEEZ bR S. BRE
DFFIE T 2pl TLEFROEARR O, i
T—HOPI THAEMBEE LERKERL T, %
e x, EARL»S OFHICE Y, BRELLE
EOREMAEL E7z, 20X 5 RLEBFBRUAE
DIERICEL LE2 OB, L L, EBRELLG
iE TRMBRE ORE LLEFRE, AEREE
LREERUHIERIIRE R o7, IBRELLG
ETR —RIIEROBMEHETHETHY, »,
FERCOLERRHEZ LMY, &biT, HHE
KLRHETHS. hex, LEFESLASR
BEDl SoEFROE»OREHEEZ L-T, Th
LDERFERE LICABRA~DEELRETS
ZLETEY, Lo TEEMFEORE L il
BRIIRERVNDTHSB .

X #

1) Gaash WH, Battle WE, Oboler AA, Banas JS Jr,
Levine HJ: Left ventricular stress and compliance
in man: With special reference to normalized
ventricular function curves. Circulation 45: 746—
762, 1972

2) TH¥—: EEWRPEBONFEMNRIECE T 5 B
7. BARNRFEESHEEE 67: 591-600, 1978

3) Gotsman MS, Lewis MB: Left ventricular volume
and compliance in hypertrophic cardiomyopathy.
Chest 66: 498-505, 1974

4) Mirsky I, Cohn PF, Levine JA, Gorlin R, Herman
MYV, Kreulen TH, Sonnenblick EH: Assessment
of left ventricular stiffness in primary myocardial
disease and coronary artery disease. Circulation
50: 128-136, 1974

5) Hirota Y: A clinical study of left ventricular
relaxation. Circulation 62: 756-763, 1980

— 87 —



M#&, AT, &, &>

6) ME#MKE, tE B BAEHA, FEHE, =RE
%, THE— BE % HAN # N #: X
HRAMTE R Z — 22> b BIEILERE, BB
i, UMFEEITRIT 5 EEIEREEEICE T 5%,
J Cardiography 10: 697-708, 1980

7) EEDE KR & HEHZ, BHEER, B
x, KETHTF, RER=S, {OAKEWE & #S:
BEFEAVR « P77 I X 5 BRELHIEDE
EIAK 3 X U RHE SR KRS, J Cardio-
graphy 11: 125-134, 1981

8) Taylor RR, Covell JW, Sonnenblick EH, Ross
J Jr: Dependence of ventricular distensibility on
filling of the opposite ventricle. Am J Physiology
213: 711-718, 1967

9) Maruyama Y, Ashikawa K, Isoyama S, Kanatsuka
H, Inooka E, Takishima T': Mechanical interac-
tions between four heart chambers with and with-
out the pericardium in canine heart. Circulat Res
50: 86-100, 1982

10) Henry WL, Clark CE, Epstein SE: Asymmetric
septal hypertrophy; Echocardiographic identifica-
tion of pathognomonic anatomic abnormality of
IHSS. Circulation 47: 225-233, 1973

11) BAHEA : BIEFIAEEICI T 3 EEEEE 0
BREHECET 2E. BERAVAERAL 7S
HBEHWT. BARRRISELHEE 69: 330-340, 1980

12) feiE 8, HE=: 8FRLEMT - 7k B
FES 11: 190-193, 1976

13) &g 18 BFE V2 - P0G BETES
11: 225-231, 1976

14) Tanouchi J, Inoue M, Kitabatake A, Hori M,
Asao M, Mishima M, Shimazu T, Morita H,
Masuyama T, Abe H, Matsuo H: Impaired early
diastolic filling of left ventricle in hypertensive
patients assessed by intracardiac pulsed Doppler
flowmetry. Circulation 64 (Suppl 4): 255, 1981

15) Olivari MT, Fiorentini C, Polese A, Guazzi MD:
Pulmonary hemodynamics and right ventricular
function in hypertension. Circulation 57: 1185-
1190, 1978

16) Ferlinz J: Right ventricular performance in es-
sential hypertension. Circulation 61: 156-162, 1980

17) Kelly DT, Spotnitz HM, Beiser GD, Pierce JE,
Epstein SE: Effect of chronic right ventricular
volume and pressure loading on left ventricular
performance. Circulation 44: 403412, 1971

— 88 —



