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Application progress of echocardiography in evaluating abnormalities of right
heart in patients with heart failure with preserved ejection fraction
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ABSTRACT Heart failure with preserved ejection fraction (HFpEF) is an essential phenotype in heart failure, with high
morbidity and mortality. Nowadays studies on HFpEF has mainly focused on the left heart, but the abnormalities of the right heart
are common, and have significant prognostic value in patients with HFpEF.As an essential diagnostic tool, echocardiography has
unique advantages in evaluating the right heart.This article reviews the application progress of echocardiography in evaluating
abnormalities of right heart in HFpEF patients.
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RV-GLS X} HFpEF 45 J5 i 10000 68 77 B 17 4 & WL AH OC e 3E .
Bosch ZE2IWF 58 K I, —4E RV-FWLS 5 PASP i Hu A8 T 15 1 6
P4l RV-PA (B 1998 45 , H 35S (6 5 TAPSE/PASP A2l .
EAS (] 3 AT 34 3 B I A (A7 AR A8 S, FLe Z A A i 1E
FAE, I STE PEAS A7 E DI BEFE G PRIV R 2 P . 2 Je = 4
STE WAL HFpEF HE A7 0 55 A9 RS 75 LUS 2 H b R AR
WFFERIESL

IO B fi R A O B PRl HFpEF S35 470 5

s i 75 0 S A Bh T R R B HEpEF B8 0545 (1
H i WAl 5 ff T AL 5% 5T 820 o Borlaug 520 % B
HFpEF BEFHEARAE T RV-s" RV-e’ . I3RS MR 5 455 1)
AP LI B 5 (LV-s” \LV-¢’) 5 1EH A L8 S 476

Giitef S HE S RS R RV-s” \RV-e’ \LV-s’ L LV-¢’
Wz R, 5155 MO R 22 SR G 2R RS (3 P<0.05)
P78 HFpEF 8 & A7 A2 B0 S AT sk D Be it & 5 52 401 . 6 A
HFpEF % 47 = U e Bef vl i 5 20 E D RERE AR A1 & 2 L iR
MR E D REFR ARG 5 R . IZIF R R R BRET
1EH 1 RV-PA B BX 7612 2 (P IRES T & B R RIAA LS
BEXT RV-PA {51 i 55 #4716 J7 >k MUZE HFpEF # 2 . Guazzi
A2 Sy g FH 67 e O Bl B PEAS RV-PA (R, A5 B T %
O 1 IO SR 2L KRS 43 2 BB N B B RS TR
TAPSE/PASP J2 il b , 1845 B TF IR0 2 A 00 10 5 2 12 9 w80
ARG B3 o LI, B FH A P 0 3 PRGN 67 7 375 2 1 HIFpEF 3
A0 5, TS B PR K B i) s TR R B, T 0 )
TR

B R

B2 AU RN HFpEF fG AU 2 N E .08
P A A AT 0 B B 165 325, A HEFpEF B 0192 W7 T i fit
TSR o 7E R RLRE A0 30 I B LR KA 1 3DE
STE 5% 671 fay #8750 S &L, i S HsF | 4 1 b % B0 HEpEF £ 45 .0
SR, B OB EITESE S HFpEF 1697 X B0 1515 O i BoA )
IV 14 1o FH AT 55 o

S7%5 3Lk

[1]  Mecdonagh TA, Metra M, Adamo M, et al. 2021 ESC Guidelines for
the diagnosis and treatment of acute and chronic heart failure[J].
Eur Heart J,2021,42(36) :3599-3726.

[2]  Gorter TM, van Veldhuisen DJ, Bauersachs J, et al. Right heart
dysfunction and failure in heart failure with preserved ejection
fraction: mechanisms and management. Position statement on behalf
of the Heart Failure Association of the FEuropean Society of
Cardiology[ J].Eur J Heart Fail,2018,20(1) : 16-37.

[3]  Gorter TM,Hoendermis ES,van Veldhuisen DJ, et al.Right ventricular
dysfunction in heart failure with preserved ejection fraction: a
systematic review and Meta—analysis [ J |.Eur J Heart Fail , 2016,
18(12):1472-1487.

[4] Lang RM, Badano LP, Mor-Avi V, et al. Recommendations for
cardiac chamber quantification by echocardiography in adults: an
update from the American Society of Echocardiography and the
European Association of Cardiovascular Imaging [J].] Am Soc
Echocardiogr,2015,28(1) : 1-39.

[5]  Zoghbi WA, Asch FM, Bruce C, et al.Guidelines for the Evaluation of
Valvular Regurgitation after Percutaneous Valve Repair or
Replacement: a report from the American Society of
Echocardiography Developed in Collaboration with the Society for
Cardiovascular Angiography and Interventions, Japanese Society of
Echocardiography, and Society for Cardiovascular Magnetic
Resonance[ J]. J Am Soc Echocardiogr,2019,32(4) :431-475.

[6] Parrinello G, Torres D, Buscemi S, et al. Right ventricular diameter
predicts all-cause mortality in heart failure with preserved ejection

fraction| J |.Intern Emerg Med,2019,14(7):1091-1100.



- 138 -

(7]

[8]

[12]

[13]

[14]

[16]

[17]

I R A P22 2 ik 2022 4F 2 A 55 24 %255 23] J Clin Ultrasound in Med , February 2022, Vol.24,No.2

Cenkerova K, Dubrava J, Pokorna V, et al.Right ventricular systolic
dysfunction and its prognostic value in heart failure with preserved
ejection fraction[J ].Acta Cardiol ,2015,70(4) :387-393.

Gorter TM, Streng KW, van Melle JP, et al. Diabetes mellitus and
right ventricular dysfunction in heart failure with preserved ejection
fraction[ J].Am J Cardiol,2018,121(5) :621-627.

Baruch G, Rothschild E, Kapusta L, et al. Impact of right ventricular
dysfunction and end-diastolic pulmonary artery pressure estimated
from analysis of tricuspid regurgitant velocity spectrum in patients
with preserved ejection fraction[ ] ].Eur Heart J Cardiovasc Imaging,
2019,20(4) :446-454.

Mohammed SF, Hussain I, Abouezzeddine OF, et al.Right ventricular
function in heart failure with preserved ejection fraction: a
community—based study[ J ].Circulation, 2014, 130(25) : 2310-2320.
Ren QW, Li XL, Fang J, et al.The prevalence, predictors, and
prognosis of tricuspid regurgitation in stage B and C heart failure
with preserved ejection fraction [J]. ESC Heart Fail, 2020, 7 (6) :
4051-4060.

Harada T, Obokata M, Omote K, et al.Independent and incremental
prognostic value of semiquantitative measures of tricuspid regurgitation
severily in heart failure with preserved ejection fraction[J].Eur
Heart J Cardiovasc Imaging, 2020Nov 7; jeaa264.doi: 10.1093/ehjci/
jeaa264.

Rosenkranz S, Kramer T, Gerhardt F, et al. Pulmonary hypertension
in HFpEF and HFrEF: pathophysiology, diagnosis, treatment
approaches[ J]. Herz,2019,44(6) : 483-490.

Galie N, Humbert M, Vachiery JL, et al. 2015 ESC/ERS Guidelines
for the diagnosis and treatment of pulmonary hypertension: the joint
task force for the diagnosis and treatment of pulmonary hypertension
of the European Society of Cardiology (ESC) and the European
Respiratory Society (ERS) : Endorsed by: Association for European
Paediatric and Congenital Cardiology (AEPC) , International Society
for Heart and Lung Transplantation (ISHLT) [J]. Eur Heart J, 2016,
37(1):67-119.

Lejeune S, Roy C, Ciocea V, et al.Right ventricular global
longitudinal strain and outcomes in heart failure with preserved
ejection fraction[ J]. J Am Soc Echocardiogr,2020,33(8):973-984.
Guazzi M, Dixon D, Labate V, et al. RV contractile function and its
coupling to pulmonary circulation in heart failure with preserved
ejection fraction:stratification of clinical phenotypes and outcomes| J J.
JACC Cardiovasc Imaging,2017,10(10 Pt B) : 1211-1221.

Guazzi M, Naeije R, Arena R, et al. Echocardiography of right

ventriculoarterial coupling combined with cardiopulmonary exercise

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

testing to predict outcome in heart failure [J].Chest, 2015, 148 (1) :
226-234.
Santas E, De la Espriella R, Chorro FJ, et al. Right ventricular
dysfunction staging system for mortality risk stratification in heart
failure with preserved ejection fraction [J].J Clin Med, 2020,
9(3):831.
Palazzuoli A, Ruocco G, Evangelista I, et al. Prognostic significance
of an early echocardiographic evaluation of right ventricular
dimension and function in acute heart failure[J].J Card Fail, 2020,
26(10) :813-820.
KRB, R, 5l L, 45 . S B = 2 70 2l X Al 3 ok e s SR
A= IRERIPFN [ ], I AR R 27247, 2017,19(9) : 631-633.
Ponikowski P, Voors AA, Anker SD, et al. 2016 ESC Guidelines for
the diagnosis and treatment of acute and chronic heart failure: the
task force for the diagnosis and treatment of acute and chronic heart
failure of the European Society of Cardiology (ESC) developed with
the special contribution of the Heart Failure Association (HFA) of
the ESC[J |.Eur Heart J,2016,37(27) :2129-2200.
Meng Y, Zhu S, Xie Y, et al.Prognostic value of right ventricular 3D
speckle—tracking strain and ejection fraction in patients with HFpEF
[J]. Front Cardiovasc Med,2021,8(1):694365.
Morris DA, Krisper M, Nakatani S, et al.Normal range and usefulness
of right ventricular systolic strain to detect subtle right ventricular
systolic ~ abnormalities in  patients with heart failure : a
multicentre study[J].Eur Heart J Cardiovasc Imaging, 2017, 18(2) :
212-223.
Li Y, Wan X, Xiao Q, et al. Value of 3D versus 2D speckle-tracking
echocardiography for RV strain measurement : validation with cardiac
magnetic resonance [ J]. JACC Cardiovasc Imaging, 2020, 13 (9) :
2056-2058.
Bosch L, Lam C, Gong L, et al.Right ventricular dysfunction in left—
sided heart failure with preserved versus reduced ejection fraction
[J]. Eur ] Heart Fail ,2017,19(12) : 1664-1671.
Borlaug BA, Kane GC, Melenovsky V, et al. Abnormal right
ventricular—pulmonary artery coupling with exercise in heart failure
with preserved ejection fraction [J]. Eur Heart J, 2016, 37 (43) :
3293-3302.
Guazzi M, Villani S, Generati G, et al. Right ventricular contractile
reserve and pulmonary circulation uncoupling during exercise
challenge in  heart failure: pathophysiology and clinical
phenotypes[J]. JACC Heart Fail ,2016,4(8) : 625-635.

(ks H 191:2021-09-28)



