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Summary

The mode of right ventricular hypertrophy was assessed by two-dimensional echocardiography
(2DE) for 24 patients with hypertrophic cardiomyopathy (HCM), and the results were compared with
those of 51 patients with hypertension (HT). The patients with HT were categorized in four groups
depending on the thickness of the interventricular septum (IVST) and left ventricular posterior wall
(PWT): HT-ASH with both left ventricular hypertrophy (LVH) (IVSTz=13 mm) and asymmetric
septal hypertrophy (ASH) (IVST/PWT =1.3), severe HT with LVH and without ASH, and mild HT
without LVH and ASH. Anterior wall thickness (AWT), posterior wall thickness (PWT), and
diaphragmatic wall thickness (DWT) of the right ventricle were obtained from 2DE in the parasternal
long-axis view, the short-axis view and subxiphoid view, respectively. These were recorded on video
tape, and the measurements were made on the stop frames. Right ventricular hypertrophy (RVH) was
estimated by the maximal right ventricular wall thickness (max RVWT), and the ratio of the maximal
and minimal thickness (max RVWT/min RVWT) was calculated to evaluate asymmetrical hypertrophy
(AH) of the right ventricle (RV).

1. The incidence of RVH (Max RVWT=5 mm) and asymmetrical hypertrophy (AH) (max
RVWT/min RVWT 21.3) of the RV in HCM, HT-ASH and mild HT were 67% and 41%,, 579,
and 45%, and 15%, and 119, respectively. The incidence of RVH with AH was more frequent in
patients with HCM as well as HT with ASH than in patients with HT without ASH.

2. Though there was a mild correlation between wall thickness of the right and left ventricles

(RVWT and LVWT) in the groups having HT without ASH (r=0.49, p<0.005), there was no correla-
tion in the HCM and HT-ASH groups.
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3. There was no correlation between Max RVWT and systolic pulmonary artery pressure in the

HCM and HT-ASH groups.

These results suggested that RVH in HT-ASH may be caused by the same mechanism as that of
HCM, which might be related to abnormal cardiac cells with disarray of the myocardium.
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MREHE

SRFEEERERBUHIERENEHED T2
WroF5 &, IcHECTBHI L HCM 24 fiTdh
5.

HT iz 51 ffl©, wIiuEDZEE#ET: WHO o
B IRy, A CUUENIME 160mmHg 35 X
OHERHME 95 mmHg D LRy boL L,
hozbza—RicT, LESRE (IVST) 13
mm PJ < ASH (IVST/PWT=13) #5453
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55 ASH o severe-HT (s-HT) 17 {5,
IVST 13mm PLFo mild-HT (m-HT) 19 {5
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R B 22 Wl (N) 104]TdH 5 (Table 1).
WL —MEIREMNEFEERNLOKER
SSH-40A #Hv, BETEEKRK3ISBIV 24
MHz o+ 5 v 2Fa—%—%2EHAL, KL
a—EME—-FLza—-XEEEEL-.

BEEBEE ORIE ZHRE & MEAMLE X O ZERIE
fif & L, parasternal view |2 CEREMHEROAEL
NHWE L Y AEREEY #H LT VIR (cing
L, A& 0BRO R EOHEAEITRES

L, DAEBICLIMEST a—nZzhEh L
¥ 759 F LTy —2 LT, HEEHOBIEEEE
B (AWT) 2@ L (Fig. 1). W TR
Fic X v, Sl o AEgiEEEE PWT) &
AE L (Fig. 2). U &% % subxiphoid view
i T HirERREEREE (DWT) %skw (Fig. 3), 7%
REBEROEEL LT, R—f#lo RVAWT,
PWT, DWT o> 3 #B{rBEE th o B KBER AL &
Bo/NEEE R o, Max RVWT/Min RVWT %
kK, 13L& TRHEREREERE L, E=EBE
B L HBEL .
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1. HCM s & U HT =81+ 3pma=eE (Fig.
4)

Fig. 4 C&BORERFEELRT. A=
EHATEEEEE (RVAWT) i3, HCM 3 X f HT-
ASH ok dic mild-HT g X og#Ealick L
KTCh ol AEBEEREE RVPWT) iz HCM,
HT-ASH, severe-HT, mild-HT g 41z, {8
BHICH LK TH o, HERREEREE (RV-
DWT) 1 HCM g2 mild-HT fgsptic iy
LAk<, HT 3 <ix HT-ASH, s-HT, m-
HT olEick<bh -7 (Fig. 4).

BRI R D REY B+ 5 L, HT-ASH
#cix AWT xot DWT 28 PWT iclh LA
BhREZRLER, ssHT Bxuv m-HT 3
TRBFTEEICZERED D -1

2. HCM 34U HT 2351+ 2EZIRAS L UFH
ZhREREAOLBEE (Table 2)
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Table 1. Classification of subjects

Criteria
Group Male Female Age (y)
IVST IVST/PWT

1. Hypertrophic cardiomyopathy (HCM) =13 mm >1.3 20 4 47+14

2. Hypertension with asymmetric
septal hypertrophy (HT'+ASH) =13 mm =13 11 4 61+13
3. Severe hypertension (s-HT) >13 mm <c1.3 13 4 53+13
4. Mild hypertension (m-H'T) <13 mm 11 8 58+13
5. Normal subjects 6 4 49+14

IVST =thickness of the interventricular septum; PW'T =thickness of the posterior wall of the left ventricle.

Fig. 1. Two-dimensional echocardiogram and schema illustrating the method of meas-
urement of right ventricular anterior wall thickness.

Right ventricular anterior wall thickness is measured on the end-diastolic parasternal long-axis view
as shown by arrows (patient with HCM).

Fig. 2. Two-dimensional echocardiogram and schema illustrating the method of meas-
urement of right ventricular posterior wall thickness.

Right ventricular posterior wall thickness is measured by the end-diastolic parasternal short-axis
view as shown by arrows (patient with HCM).

341 —



B, BRE, REAR, 3

1

)
F
T
T
A
S
P

Fig. 3. Two-dimensional echocardiogram and shema illustrating the method of meas-
urement of right ventricular diaphragmatic wall thickness.

Right ventricular diaphragmatic wall thickness is measured by the end-diastolic subxiphoid view as
shown by arrows (patient with HCM).
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Fig. 4. Regional right ventricular wall thickness in HCM, HT and normal cases.
Abbreviations: see Table 1.
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Table 2. Incidence of right ventricular hyper-
trophy (RVH) and asymmetrical hy-
pertrophy (AH) in five groups

RVH AH
HCM 67% 419,
HT with ASH 57% 459,
s-HT 249, 0%
m-HT 15% 119%
N 0% %

RVH: Max RVWTZ=5 mm

AH: Max RVWT [ Min RVWT=1.3 and RVH

HCM =hypertrophic cardiomyopathy; HT =hy-
pertension; ASH =asymmetrical septal hypertrophy;
N=normal; Max & Min RVWT=maximal and
minimal right ventricular wall thickness.

Fos=EERx (RVH) 3 HCM T 67% &,
s-HT g0 24%, m-HT @0 15% il LEH
EThoreh, HT-ASH #o 57% Li3HEEIIC
SENAR M o7z, FiElc HCM g3 Lot HT-ASH
BoAEARYEERR (AH) oMBEER, *
hzEh 41%, 45% <, fh#ficlkl, HL»IZHE

BEFL I 81 B BFTAEEENEK

3. HEEREXLFHEAZEX (Fig. 5)

Fig. 5 o ABEE L RS AERKROBE L ©
B%E =Y. £ HCM & X8 HT-ASH #,
ARz s-HT, m-HT, f@#siceid s/ KAE
BEE (Max RVWT) &, BKB I UR/NEEEE
E ok, (Max RVWT/Min RVWT) & 0% % 2
bDThDH. WMEEE LI HWHEBEZ F LR,
HCM 3 X8 HT-ASH g3 LS icfiBL, A
FEERAROBEICH L, REYZEROBENRKT
H otz

4. AERKxLE=RK (Fig. 6)

AEIEKR EEZEROBGRERFTT 212, &
KAEEE (Max RVWT) L LEFRE +EEHR
BEE (IVST+PWT) ofi{%% Fig. 6 IZ;RL 7z,
Ko HCM 3 xu HT-ASH g#Tik, Max
RVWT pIVST+PWT g ERMELREA
Noted, HAEo s-HT kot m-HT <
Max RVWT & IVST+PWT 72 r=049 L85
WIEAHBE %R L7z (p<0.05).

5. AERXLEEERS (Fig. 7)

Motz LhL, MEHICEZRD R, T, AEEAT & AEBEED PRt R+ 5720,
RVWT Max,f4in, RVWT Max <y
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? o HTwith ASH x mHT
° o N
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Fig. 5. Relation between Max RVWT and Max RVWT / Min RVWT in patients with HCM
and HT with ASH (left panel) and in patients with s-HT, m-HT and normal subjects (right panel).

RVWT =right ventricular wall thickness.
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Fig. 6. Relation between Max RVWT and IVST+PWT in patients with HCM and HT with
ASH (left panel) in patients with s-HT and m-HT (right panel).
A mild relation in s-HT and m-HT (r=0.49 p 0.005) is present, but not in HCM and HT with ASH.
RVWT =right ventricular wall thickness; IVST =interventricular septal thickness; PWT = posterior

wall thickness; ASH =asymmetric septal hypertrophy.
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Fig. 7. Relation between Max RVWT and
systolic pulmonary artery pressure in HCM and
HT with ASH*

No relation is observed.

s-PAP =systolic pulmonary artery pressure.

HCM X HT-ASH iz 3 3 FHBIARINGE
HIFE (s-PAP) LB K AZEEEE (Max RVWT) o

BfRE 2722, AERMEBEAR AR .

E =

HCM o R¥g%EREREKICET 2 BE3 %%
{, ZORBIIEEFEESERTREELHICHS L
ENTWBX. —35, FAEDAEEEEKICE T
ZRFHIV . BHLYE, ME— Fhza—
BEIZ X 3 RERBEEE ORI T, ERBEB IV
EMEED F=EEEE 2.5+04mm 8 kO 2.8+
04mm iz L, HCM oz hix 4.5+12mm &
FRECKTHY, AREROFEZLY, HCM
LRMLERE & DERMNTFETD 5 & L . ¥
%1943 subxiphoid approach iz, HCM <z
BILESEIC R, FEHR - THTEEZRDRL
BELTWVWS. FLEH L2, EALEERE
Y, WILELE 2B 5 AELHIEKE? HCM
CHLBETHB LR~
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T, BERBERXIZS>WT b HEL &
HCM BT 0o AEHIEE B & O HEIRIEEERER 1T
mild-HT izl LB ZEITK, severe-HT Bkt
LK% BHEAERL, ¥, RKKEE Smm Ll
ko RVH HE#EE L ASH odEv HT Eicke
LkThy, HCM iz HT Bickl, A=
JEA > HBSREE L IREN KRB Z L BHALPICE
hiz. &6ic HCM BETREENATRL, A
FiCHOAREERAN 41% CHEL, FEOAFE
EXCEELHOBES BRB E ik LrL,
ASH #5+5 HT #iziswvw<t d HCM & [E,
AEEK 8 L AEREEEKRS BHEE I HER
L, LabZhbMEEDAEREREIL L bICEERE
ELoEr ALY, AETHSEXRE T ASH
oiwv HT itk LK Th o 72

Pk, RFAZEEOKIIcLY, HCM gL
ASH ##+5 HT #icsiy 5 A=ERFERNL,
ASH nEWEMERICB T 2 6EREXLEBFE
BT sagagssmeahn, HCM oitil,
HT-ASH goAZEA#EEL LTELLATY
% EARFR neurohumoral ZRF LS 0 EH,
ThbbRELHOBEENHER S .

= £

ERELLRE (HCM) B XomfuEsE (HT)
BT B ARERKORE LAMMEIERL, £X
BEEA L oBE L BE L. gz HCM 24 47
L HT 51 4 (HT & IVST 13 mm Bl < ASH
#4+2% HT-ASH, ASH o4\ severe-HT,
IVST 13mm ko mild-HT 124¥8) <, B
Bo==a—RicT, HEAIEE, %EE, SRIRED
BE% VIR X v bL—xLTkRok.
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PEnz k<, HCM % Xt HT-ASH #ic
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EREL RAEBFEZRICT S LARESh, &E
D DB 5 S HER & 7z
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