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Abstract Objective: To evaluate the right ventricular function and exercise reserve in patients with hyper-

trophic cardiomyopathy (HCM) by using exercise stress echocardiography combined with two-dimensional speckle

tracking imaging (2D-STD . and to explore the effect of right ventricular hypertrophy (RVH) on the clinical mani-

festations and exercise capacity of patients. Methods: Sixty patients with HCM who were admitted to theXijing

Hypertrophic Cardiomyopathy Center from April 2020 to September 2020 were included. They were divided two
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groups depending on the thickness of the right ventricular-one with 25 HCM patients without RVH and another
with 35 that did have RVH. In addition, 29 healthy family members of HCM patients were included as the control
group. Routine and exercise stress echocardiography was performed on all selected subjects. Through exercise
stress echocardiography, the right ventricular functional parameters and strain values of the selected subjects un-
der resting and exercise conditions were measured and analyzed. Three dimensional echocardiography was used to
measure three dimensional right ventricular end diastolic volume (RV_3D_EDV), three dimensional right ventric-
ular end systolic volume (RV_3D_ESV), and right ventricular ejection fraction (RV_3D_EF) at rest. The con-
ventional cardiac parameters such as right ventricular factional area change(RVFAC) and tricuspid annular systolic
displacement (TAPSE) were measured with two-dimensional image. The longitudinal strains at the base, middle,
apex, global of the right ventricle free wall (RV_LS_BAS, RV_LS_MID, RV_LS_API , RV_GLS) and reserve
capacity were measured with two-dimensional speckle tracking imaging under resting and exercise conditions. Re-
sults: DIn the resting period. the HCM with RVHgroup had a greatest proportion of NYHA [ll /IV, chest pain,
chest tightness, and medication history among the three groups (P<C0. 05). The absolute values of right ventricu-
lar factional area change (RVFAC), three-dimensional right ventricular ejection fraction (RV_3D_EF), longitudi-
nal strains at the base, middle and apex of the right ventricle (RV_LS_BAS,RV_LS_MID,.RV_LS_APD and
global longitudinal strain of the right ventricle (RV_GLS) were the lowest(P<C0. 05). There was no difference in
right ventricular systolic function parameters and strain values between HCM group without RVH and normal
control group. @ After exercise stimulation, the strains of each segment, the global strain and the reserve capacity
of the right ventricle in the HCM group were significantly lower than those in the control group, and the exercise
duration and metabolic equivalents (METs) in the HCM group with RVH were the worst among the three groups
(P<C0. 05). Conclusion: The clinical symptoms of HCM patients with RVH were obviously more serious, the
right ventricular function was affected in the resting period, and the right ventricular systolic function, reserve ca-
pacity, exercise time, and METs were significantly reduced after exercise stimulation; The resting right ventricu-
lar function of HCM patients without RVH was not significantly different from that of the control group. After
exercise stimulation, it was found that the right ventricular contraction and exercise reserve capacity of the patients
were damaged. Exercise stress echocardiography could detect the early involvement of right ventricular function in
HCM patients.
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Table 1 Comparison of clinical data and routine ultrasound parameters of three groups (%) X +S
it H FHRAL(29 ) HCM ARfE RVH 4125 i) HCM £ RVH A G5 i FAE/y*H P H
% 19(65) 19(76) 28(80) 1.79 0. 407
WY/ % 4012 38+13 38+15 0.12 0. 820
5% /m 1.740.1 1.740.1 1.740.2 0.20 0. 300
R/ kg 73.7+9.6 70.6+13.0 83.2+14.5 0.29 0. 740
PR AL/ m? 1.840.2 1.840.2 1.8+0.1 0.14 0. 860
NYHA [II/IV% 000 1 3(9) 2.79 0.016
e Ji 0(0) 11(44) 17(48) 12.23 0.002
ey Fe] 0(0) 18(72) 25(71) 25.32  <C0.001
1 0(0) 11¢44) 12(34) 10. 89 0. 004
A 0(0) 15(60) 18(51) 17.80  <<0.001
B 000 4(16) 10(28) 7.40 0.025
ACEI/ARB 000) 2(8) 4011 3.48 0.176
B 5% fA B i 71 0(0) 7(28) 14(40) 12.05 0. 002
555 45 B ) 0(0) (D) 7(20) 8.95 0.011
MLVWT/mm 10.6+2.0 21.045.7" 29.847.4"% 41.778  <<0.001
LVMI/(g+m ?) 76.320.0 152.3443.5" 228. 0101, 4V 20.690  <C0.001
LVEDD/mm 45.641.2 40.543.9" 40.343.6" 11.105  <<0.001
LVEF/% 59.942.9 64.4+4.5" 66.14-4.5" 8.288 0.001
RVWT/mm 3.940.7 4.340.6 7.042.10» 49.960  <<0.001
RVOT/mm 24.844.0 25.343.4 23.544.7 1.560 0.216
TV_E/A 1.340.4 1.340.3 1.340.3 0.039 0.962
TV_E/e’ 5.942.7 5.341.4 6.042.2 0. 684 0.507
RV_3D_EDV/mL 62.4+15.7 61.6+19.5 72.1£2.5 1. 252 0.296
RV_3D_ESV/mL 27.649.7 29.2410.6 38.6416.5"2 3.206 0. 050
RV_3D _EF/% 56.045.8 52.0+8.0 46.0410.0"? 4.083 0.023

Xt R4 A, P<<0.05; 5 HCM A fE RVH 41 ke ,» P<<0. 05,
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Table 2 Comparison of exercise stress echocardiographic parameters X+S
Xif BE 21 (29 1) HCM A RVH #4125 i) HCM f£ RVH £1 (35 fi) 3 41 b #K
25 - - - iR ig By
=8 ] iz 3y S8 ] iz 3y 3] S8 ] iz 3y
F{H P8 F {8 Pt
LVOT_Vmax/(m e« s~ 1) 1.0+0.2 1.540.40 2.3+1.22  3.4+1.3D2 2,841,520 3,7+1,8D2  21.823 <C0.001 24,933 <C0.001
LVOT_PG/mmHg 3.9+1.7 10. 445,20 26.0+32.52 52,7+39,0D2) 36,4+35,.62 60.8+51.202 11.430 <C0.001 15.446 <C0.001
RVEDA/cm? 15.8+2.3 15.84+2.4  16.842.52 16.943.0  18.243.62  17.7+3.82 3. 861 0.025  2.612 0.079
RVESA/cm? 8.4+1.5 8.0+1.2D 8.9+1.4 8.7+1.3D2 10,042,623  9.4+2, 1D 8.583 <C0.001  8.941 <C0.001
RVFAC/ % 45.8+£7.1  48.0%8.0D 46.5+6.8 47.0£6.0  44.747.623 43.0+7.02%  3.595 0.032  3.329 0. 040
TAPSE/mm 22.0+£3.0  26.4+3.3D 23.0+3.0  27.3+3.7D 21.0+£4.0 24,744,509 2,096 0.129  3.155 0.048
—27.7+ —40.9+ —22.4+ —20.7+ —17.3+ —22.2+
RV_LS BAS/% 3.479 0.036 18.100 <C0.001
5.2 8. 21 5.3 8.2b2) 4,409 2,602
ARV_LS_BAS/% 13.2£7.5 —1.64+9.12 3.543.42 8.617 0.002
; —23.9+ —34,2+ —20.8+ —18.0+ —15.3+ —17.6+
RV_LS_MID/ % 5.075 0.008 55.591 <C0.001
4.7 5,60 1.7 6. 802 3,193 1,102
ARV_LS_MID/ % 10.7£5.4 —2.7+7.22 1.743.02 18.795 <C0.001
) —22.6+ —29.74 —17.6+ —16. 9+ —12.2+ —15.1+
RV_LS_API/% 4.636 0.012  16.560 <C0.001
6.1 6.00 6.0 7.602) 5,128 5.402)
ARV_LS_API/% 7.2+4.4 —0.7+6.22 2.2+4,22 7.556 0.002
) —24.8+ —36.1+ —19.9+ —18.4+ —13.7+
RV_GLS/% —16.2+5.2D2 5,985 0.004 42.816 <20.001
4.5 6.6 4.8 6.612) 4.42)%
ARV_GLS/ % 11.245.1 —1.54+5.62 2.2+2.4 28.571  <<0.001
L#/ (K + min— 1) 7349 147+13D 70413 1394250 83+142)8 1374210 7.09 0.001  2.002 0. 141
W 4/ mmHg 119+19 165+201 119+22 160341 125+18 1574291 0.71 0.49 0.586 0.559
#F 9K K /mmHg 75+11 874121 71414 78.0+14 71413 80+16 0.89 0.49 2.829 0. 065
& A /s 604+152 5324147 497 +1432 1. 61 0.013
METs 6.5+1.4 5.2+1.3» 5.1+1.12 4. 65 0.012

AL S H I H . D P<C0. 05, 40 A

5B A .2 P<<0. 0555 HCM AfE RVH 4 H 4.3 P<<0.05. A &zhl 5 #8251,

a: X IR B B A O BEEYN A N AE ;b HCM Ak RVH H i B4 O EBEY 0 A8 ;¢ HCM £ RVH A B4 0=
BEY 18] W A 5 d . XF I8 21 328 S 147 0 28 BEYN 1] W 48 50 HCM AR RVH 438 31 ) 470 % BES 7] 0 48 s £ HCM £ RVH 41
3B B AT 0 5 RE YN 1A S AR

E1 3AHRHAREHHRALERBE_HN Tl
Figure 1 Three groups of two-dimensional strain curves of the right ventricular wall at rest and during exercise
3 it B OHCM ff RVH Ay & NYHA/IV 9 1

AW SE K 32 8l 05 A O 8l 1B g B S
2D-STT H R X HCM 3 4 .0 2 BE A7 37 Al &

RS IfG RAE IR 35 o, i RS R 3R B 8 g A
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