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[ Abstract ] With the improvement of clinical diagnosis and treatment, people are more aware of the importance of right ventricular
function in clinical practice ,and the evaluation of right ventricular function has gradually become a hot topic for scholars. In addition, more
and more research evidence suggests that right ventricular dysfunction is an important marker of increased morbidity and mortality in many

common clinical conditions. This article summarizes the structure of right ventricle, the methods of evaluating right ventricular function by

echocardiography and the characteristics of right ventricular echocardiography in common clinical diseases.

[ Key words ] Right ventricular structure; Echocardiography; Clinical disease

K W1 DLk B 98 3 b BACR TR 22 0 = (left
ventricle ,LV) T 8 B WF 57 , 1 14 7E Z W& 47 .0 = (right
ventricle, RV) TRETE LR H AT I K &2 Lo 5 LV A
[, RV HA MRS R AR (g7 B R PR ) , X T2
XF D REPPAS AEAE—E MR . & FH % RV DI RETTAL
J5 A RO B R AR S A R AR
AU A N B 7 A A 4, Horp 750 30 2 A
RV Tifig e w B, BB R IFAG RV (19 K/NF1 T
e, HAT (4 EMR 2T IS .

1 RV fg&I454

RV i FH& 577, 40 B B ET B 7, JULE S
R A 53R = ASASTE] B R O, RV i A
(=AM R AL L) L/ IS 32 0 S 45 ki 50 Dk g 1)
RV it s RV BEBSHE O NUREE 2 ~3 mm, FhEh

E&UH BT HEITREBORUITE I H (12541296)
BIWAESE X2, E-mail : liuhuidoc@ aliyun. com

LV 1 1/6, 5 LV .GHUARIE, RV 0L R E  4h )2
HIIE L, WERYNELC AL, LV Fl RV R JJLET 4E
FHRESE , 2 ]2 [E) B, 3R] A T4 PR A O i I, O3
TR A B 2R G A, R T RO B () AH L5 e AR
JH it ) 0 A BRI
2 BEOHEFM RV RN E
2.1 BFEOHEFEM RV EERHERTE
MTEZRORMEE YT LA RV S E 1) 1Y
O DD TET 2000 M 55K B el U0 T 2 0 55 RV
TAE G5 T UV RZEG VPN RV R/ 46 A1
EFIKRIIRELL S RV Y4
=9 M 45 1 2 (tricuspid annular plane
systolic excursion, TAPSE) J&7E RV & 3= % U Ji5.0 1) o]
AT M AL P RV EE = PR K iz s e



- 224 - OB E RS 2020 453 A58 41 55 3 Wl Adv Cardiovasc Dis ,March 2020, Vol. 41 ,No. 3

4 TAPSE <17 mm 5 4% RV CH ) R IR RV
OHUBIHE R FR RV Tei $5%5, B2 St RV 8 (KT
RERYHE b5, AT R FH 2H 21 2235 3 i bk o 22 35 Ay i) &, U
SE[Al— 0 sh JE A RV BE = I e A 1) 46 25 Wi 46 1sF 1]
SRS ET TS TRDFISRT MBS 8], N 3200 36 RV JLART 2544 A1
S S 520 (B A A O 5 T 0 T s B 0 AN
AIHE, 2 Tei 4840 > 0. 43 (kb 23 4)) K Tei 1844 >
0.54 (L) ¥R RV IIREAR 45 =23
BELH A2 W AR WA (S7) , i i 4 2L 238 )
o FHFIEE = SRR ,S” <9.5 em/s 78 RV I
ARINREA A RV () 4k A2 16 53 8 (fractional area
change ,FAC) <35% = #E7 BAZIEAT RV 31 534k
(right ventricular ejection fraction, RVEF) < 45% B} [A]
FERW] RV i DB R f o U AR R 48t i — A S HT
] B HLICAUAY RV-fiti 31 k15 45 b - TAPSE 55 Jifi 31 ik
545 JE ( pulmonary artery systolic pressures, PASP) 2 I,
I PPAE RV ThEERITERR
2.2 BEOIHEFEAERS RV I8

HETPEAL RV DIRE iy A HoR 24 : St
SRRSO B B RGE BR R, A I 28 i S
IF =4 PO B R T A 25 B R Sk, L B
TR HERE Ty, IR AL 55 13 LR, BB 2 s 4R
Hirmy2, B EE, 5 KT E AL B RS 45
B AT bR SR | KA o R B e T
ST, NTXS RV HREHEAT PPAL . BE 8 B AR il
1B B BRI AN R R 1.0 LR LU B 3h B
TR OGHER X N 45715 BooO LI AR T /2 B, RP&F 7k
AR SR A 2 8]0 WU B AR R 28 4k, FH W 46 A
WPAET SRAII (.0 UK B2 =2 22 5 &7 SRR 9.0 UK B2
MR R o F T4 2R 300 LA B2 /N T 7 5 R 4B
O BE OB AR P AR (B R 5K, 21 RV i 125 BE R KL
[N AR > ~20% (B4 XHE <20% ) ), 4278 RV 3)
REAFTES ] I T REAG 1R 2 Im R 00 T 9 RV T RE
BRI , £, 47 Jif A ZE | it 3 bk e s G ) 0 (W0 3)
a0 TG R AR, BB BB T A S
WA TRk o
3 LMERFBHIEM RV hEERIRREX
3.1 OALEES RV Ihig

TEIG R TAES, 2l RV O WURESE IS 2 0L i Bl
BE ST Beifiim BLO URESE b, ANTTBESGTE LV 4548 D)hE
9754k, RV A Iy B B £ 20 4 9 2 0, Keskin 250 %f
350 i BEAE T AR 20 KB o (1 AT RE ST B4 i 2.0 WL
FEFE 8 B FEATRTBE RO IE, R G JF RV TR FE 15
(FAC <35% ) AR BF 5AEIE RV DIReRita 85 A
I, BB TR 2T 5 (26.7% vs 1.6% ,P <0.001) .[7]

B RV D REREAT AL 2 O VAR 5 B2 & O WU BE LA
S EE ST Brdt i B0 IUVRE S8R 43 B FIPE T2 2 1 2l
7T R T o

TE LV I il 7 %5 Of BA 508 B2 32 3 () BE ST Bedhy
AL UESE B E T RV DIRESE0S 5 AR KE U5 )
TG AALEA G, MBERT RV S” 3 <13 em/s 7R
BB KPR . FRECWUESERELE RV 3
RERE AT 1Y £ 3 L B PN & 95 2 R BE T2 % 14 i, Kanar
U7 81 i R BEC UBESE B v & B RV 1
o AR 28 X HE < 14 % ] FU 2 A HE 3 LA ZE T2 3% sk
PEH 88.9% |, F Sl 62.5% , $ Hy RV B 44 i A8 1]
FHF 00 2Pk T BEC WU SE B3 i AR TR

T REZBRE T BEF RV 845545 /R 3h kit
I, PR BEC LR BE R A 9 RV O ILAESE . Gecmen
SEIRE 77 ) s T RE O JYURE BE 8 (8 BT 5 30
ARFNH B R O 3 B D7 LA RV DIRE, IR0 5E Lk
R O Bl P 2 B0 30 i A e R B ko A8 T 22 ) Y
A, BB RV G\ [ 0 AR 4 X < 14. 75% T 3/
it A7 56 R Bl ik A 2 SRR R 83% , R SR 61%
(AUC = 0.81,P <0.001) , UESE RV i 5 BE 1 AR [ AL
SRV RO WTURE A B8 3 A e AR 3l K U s i 742 1 8
eS8
3.2 OEERVIpEE

TSR O IR & i 3] )™ i RN R B B 1) —
K IRERGAE, LA LV (O35 U, 7655 1M 73 $ifr B8 1k
Do B TAPSE/PASP HAEAE A RV -fiti sh ikl & (1)
TeBIHEAE, AT A B B MO R B R B
ST [ 7+, TAPSE/PASP H.{f < 0. 36 mm/mm Hg
(1 mm Hg =0.133 3 kPa) J& LV S 1fil 53 H B AR ml S
LA H0AR BR R 0 8 R 3 B T S S T e
TE S I o B A 0 5 R T RVEF | TAPSE \FAC Al
RV B R A% 2 S AR AL P U T 114 18 35 B A o T
PRI, H RV B A 0 A2 F50 00 S5 11053 5 B ARG 0 328 1) A
PRFLC M 4582 JET- 2 [t RVEF \ TAPSE 5% FAC T
JB& o T RV {4 7 A8 e R 50 IRURS: 4 5 1 S5 13- 25
R R,

LV 5iBhe & H TR 97 AR W0 3, IR T 45 SR
HeF RV Yige . s AHE A FAC TAPSE 1 P4 i .0 V) T
RV [ R/NL B RV/LV L3 LV Bl B 2% 8 A A J5
# LV IIRER E it s e K Bz, DR
RV DJRE A EA 2 I IR B2 A — T2 R i) 2 ) 5 25 4
b, QU BE RV Difig 281k, BeA U iTAl 8 1
RIT RS o
3.3 AR E RV Thie

e R L %) O UL =5 B 4« B TR s LG



O IMAE 2 3 2 2020 4 3 A58 41 255 3 ] Adv Cardiovasc Dis ,March 2020, Vol. 41 ,No. 3 - 225 -

O LTE R REAE PR P 5k A0 LS A B0 R R RV
LU A5 8 75 0 Bl R AR I R AL L /992 WL 43
T G A AT R % AR, Hiemstra 250
XF 267 FIAEJE AL WL 35 FH S 75 .0 3 Bl T RV 3
RER AT, & B8 o B 58 R BRI E RV 2 ) iy A%
Y XHE < 19% fg S B M & 30 RV Djfigfifs, H RV %
RN AR X E < 20% 5 R85 50 AH G, O WILTE # i
A PRIE TS AN K, RV G\ 1) B 28 78 i A7 0 JILTE K A
A R E Th A2, RV LA B LU (RV (AR B I 4
WA N A2 5 RV BB 5 v ) B e 4 A i
BN AR Z R LUAE) 3 = VR R 3R Ge v 42 e 20 ILTE ¥y
REASVE R (s S B, RV O ARBE U > 0. 8 AT RE
SEBE S R 7 O 3l A3 BT DX A3 T R A AR 1 I R Y
—ABEC L Merlo 5517 XF 512 il 5k ALC LI
FHATSY, K BIGIT I5 RV Diigfa 2l ks i s vh
AR LV ¥, ESEMH O 5K ELO JUR B & T,
RV 2 Ji) 1 A8 4 X H < 16. 5% A HL T RV 9N [i] 1 28 4
XHE >16.5% K BREBEE2E",

AR .OAETE bR TR SO0 R F R RV
OIS AT P 1 R 0 5, Pieles 26117 7 120 300
AR ALO JUR F DA B E T E ST R B, e 19 2 1Y
RV &Pk R W HARBK, LV G5 153 %% TAPSE (RV S’
ML DL SR 5K B = 2 A 21 4 23 ) AR AR S IE
BT RRALARARL, (H RV G ) [ 2% S 3 REAIG, F gt
AR I ] R T AR B AR R B RV L U R R
L3l B B2 W U
4 MR RGERBPIEMS RV EERIEREX
4.1 BHPEEMMERS RV Ik

18 P BEL ZE 14 il 22 975 ( chronic obstructive pulmonary
disease , COPD ) [ 1 2 52 AR i) <B R AE S B IE
RH 728 14 K, it 9 I 45 28 n e, H COPD (R K 1)
Sl Sl A P T A0 M A0k D 1 3 22 | R PR R R n L AT
SEUG SIS R RV ERALC LY RER#I % . COPD &
0 RV Wi Dy L IE 5 AR, T =]l 20k =
J £ 5 LA 45 2 A 0 — A DBl , Kanar 250 S4
46 f5i] COPD 3519 RV D) RERRAS A B, — 4 5F 2536 2
AR L H 28 o 7 o 3 B I s, %o A A 7 R
COPD Wy R ZH3Z i3 , RV JiF B3 BE N AL 4 XHE < 23%
T COPD H 35 i 30 Jok s 1 07 25 g BRI
4.2 EmE RV I8k

W M g — i LA R ST S8 R AR (R 205 , 12 Pk
PRATE R 1) S i A Jo - SO 1L A5 45 48 e A8, = B B
Jik = FE A RV D REFRAT o fili 3 AR A 85 2 — > AF X7
(19 GBI 75 0 3 [ 48 B8, 7 I e 1 S <A i s v
AR5 1 28 Ak AT R ek ik 2 il L A8 45 44 1 i 9 T

SR B Sk AR B 0, Baysal 250 Xt 99 53512 W
BN Wity £8 28 0E A7 0 9 0T B, L i 2 ik AR el
(25.2 +4.5) & T fid B X HE 20 (%9 i 5 ok {0 RSB B
(22.4 +4. 1) , il S B AR T 8 {15 0 I R RV T fg R
T2 T 7 A S8 35 1 55 HH 5P . Ozde %571 XF 68 5] 1%
Wig fBLIIF 98 & IR M JB & RV &7 9K T ag e 2 IR =
ORI EE & 7 FL 051 0 B 5 — QR A ) BE 47 7K
R WA S BE Y HefE: (1.29 £0.68) vs (1.74 =
0.89),P=0.0017,RV Tei 4§ %k i 3 i T e B Xof MR 21
[ (0.28 £0.06) vs (0.24 +0.07) ,P=0.003 ],

4.3 FHt&ES RV IhfE

T VMR R ZE B3 DI IR 2 B0 3 i 0 3
I RV IR 9 Ak 7T 42 i vk ik 28 %% 30 d 3L
TRIGFM, Dahhan 2572 %3 69 f5i] 21 1 i 4 %€ %
HATIFSE , KB RV RN AR RV YA N AE A1 RV Tei
BECS AT RS A G, (HAE AR RS h RV T
REMYHABITAY , 3% TAPSE [FAC F1 RV K/N K IhRERY
EMATA SHE TR T K,

5 SZEHARRBHITEME RV heEMIERE X

gEar A 4UN EE IR A A 4 800 R & T
TIREEAIE R G B MU AE 5 . RAE A
SEMLHR T 7 235 4 25 2105 51 3k 1 i 3 ik 86 e 10y 2% 28
1 i e T R T T B 8 Bk 5 T T4 RV T g

SN, BP9 2 WA 45 4 L U6 5 1 1o I 3 ok s J R B AT
ThARERAE ) ELES 40 2 20055 R 00 300 i 3 ok 5 s
T REE—LERE R AIIA A,

FRGEPELT RO B SE T 1 LR 2 — i
ks IR Efe 2570 75 30 i R ek 20 KR 1Y
TP B B2 RV Tei $5%1(0.48 0. 07) %55,
SEY TAPSE[ (23.4 £3.7) mm | &/, Y sh ik &
JE[(23.0£3.3) mm Hg] & T Bt R4, B J2 %
FH S B0 Pl 30 ik s T 0 4% SRR AR e 22, vl fig e il TR
JI-HRBUER W7 RV XGRS M 2% . Gerede
SN 31 (5B Rz s R BF 9T 9 S BIRE B2 R Y
RV Tei 54550 234500, H A0 B s 535 I RAE IR B0
ZHf RV &P A4 DhRE O B 3
6 HftiER S RV AT B RE X

1k A AR RS %) A 3 38 38 v, X IR 1 RV T
BEDEATIEAS A T 3% X, Gegmen 257 % 90 451k 1fi
P A A4 R A F = 4E A O s R A EE RV
DiReFe bR, A BLER I YE I G A 2 hn RV g
AAR: o 7E T3 R — R R 2 T R & R
B RV RIS R E Z B0, Kim &7 48 b b g g
Y&, RV 2 R Ny AR 4 %P < 14. 85% (s 1
75.0% ;43¢ 5Pk 62. 9% ) n] 3 Bl Fu i fifi &K - & hE . H



- 226 -

OB E RS 2020 453 A58 41 55 3 Wl Adv Cardiovasc Dis ,March 2020, Vol. 41 ,No. 3

IRAR DI RETCHE R T, 35% ~ 65% #8743 %A= i s Tk w5
JE, it ik Fe i RV US4 Dhie sz 8, 1697 I Mt 0 ik =
JE[(34.0+8.6) ~(21.7 £4.5) mm Hg | &A%, 55
FURIRZER (T4) IE# L5 RV Tei 35 %05 AT R AL, FAC
B E e,
7 INEFIRE

7 U Bl T AR B A FIVBCHE Ak B A AN W 0E 2 A
FEMEFE B T VA RV DIEE A2 WK R Wit s,
FUETEA AWK K, RV T BE 1 AF 58 8 & BUE 3 R &
J& FEIG IR WL rh 32 B A IE I S5 6 r

& ¥ x @ik

[1] Sanz J,Sanchez-Quintana D,Bossone E, et al. Anatomy,function,and dysfunc-
tion of the right ventricle:JACC state-of-the-art review[ J]. J Am Coll Cardiol,
2019,73(12) :1463-1482.

(2] iRAgRE, 28, ERE. A0 00 A AL O IREITAR DI R IR [T ], e
AR LR 24,2018 ,20(3) :317-319.

[3] Gorter TM,van Veldhuisen DJ, Voors AA et al. Right ventricular-vascular cou-
pling in heart failure with preserved ejection fraction and pre- vs. post-capillary
pulmonary hypertension[ J]. Eur Heart J Cardiovasc Imaging,2018,19 (4) .
425-432.

[4] TLongobardo L,Suma V,Jain R, et al. Role of two-dimensional speckle-tracking
echocardiography strain in the assessment of right ventricular systolic function
and comparison with conventional parameters [ J]. J Am Soc Echocardiogr,
2017,30(10) :937-946. €6.

[5] Keskin M,Uzun AO, Hayro glu MI, et al. The association of right ventricular
dysfunction with in-hospital and 1-year outcomes in anterior myocardial infarc-
tion[ J]. Int J Cardiovasc Imaging,2019,35(1) :77-85.

[6] Smarz K,Zaborska B, Jaxa-Chamiec T, et al. Right ventricular systolic function
as a marker of prognosis after ST-elevation inferior myocardial infarction 5-year
follow-up[ J]. Int J Cardiol ,2016,221:549-553.

[7] Kanar BG,Tigen MK,Sunbul M, et al. The impact of right ventricular function
assessed by 2-dimensional speckle tracking echocardiography on early mortality
in patients with inferior myocardial infarction[ J]. Clin Cardiol,2018,41(3):
413-418.

[8] Gecmen C, Candan O, Kahyaoglu M, et al. Echocardiographic assessment of
right ventricle free wall strain for prediction of right coronary artery proximal le-
sion in patients with inferior myocardial infarction[J]. Int J Cardiovasc Ima-
ging,2018,34(7) :1109-1116.

[9] Ghio S,Guazzi M,Scardovi AB,et al. Different correlates but similar prognostic
implications for right ventricular dysfunction in heart failure patients with re-
duced or preserved ejection fraction [ J]. Eur J Heart Fail, 2017,19 (7).
873-879.

[10] Houard L,Benaets MB,de Meester de Ravenstein C, et al. Additional prognostic
value of 2D right ventricular speckle-tracking strain for prediction of survival in
heart failure and reduced ejection fraction: a comparative study with cardiac
magnetic resonance[ J]. JACC Cardiovasc Imaging,2019 Feb. pii: S1936-878X
(19)30052-X.

[11

Nadziakiewicz P, Niklewski T, Szyguta-Jurkiewicz B et al. Left ventricular assist
device implantation in patients with optimal and borderline echocardiographic as-

Transplant Proc, 2018, 50 (7):

sessment of right ventricle function [ J].

[12]

[13

[14]

[15]

[16]

[17

(18]

[19]

(20]

(21]

[22

[24]

[25]

[26]

[27]

(28]

2080-2084.

T R RRIG, AF. RSO B IR L R AL U 236 T i BT
[J]. O FIERE ,2016,37(4) 1409412,

Hiemstra YL, Debonnaire P, Bootsma M, et al. Prevalence and prognostic impli-
cations of right ventricular dysfunction in patients with hypertrophic cardiomyop-
athy[J]. Am J Cardiol ,2019,124(4) :604-612.

Moiiivas PV, Durante-Lopez A, Sanabria MT, et al. Role of right ventricular
strain measured by two-dimensional echocardiography in the diagnosis of cardiac
amyloidosis[ J]. J Am Soc Echocardiogr,2019,32(7) :845-853. el.

Merlo M, Gobbo M, Stolfo D, et al. The prognostic impact of the evolution of RV
function in idiopathic DCM [ J ]. JACC Cardiovasc Imaging, 2016,9 (9):
1034-1042.

Seo J,Jung TH,Park JH, et al. The prognostic value of 2D strain in assessment
of the right ventricle in patients with dilated cardiomyopathy[J]. Eur Heart J
Cardiovasc Imaging,2019,20(9) :1043-1050.

Pieles GE, Grosse-Wortmann L,Hader M, et al. Association of echocardiograph-
ic parameters of right ventricular remodeling and myocardial performance with
modified task force criteria in adolescents with arrhythmogenic right ventricular
cardiomyopathy[ J]. Circ Cardiovasc Imaging,2019,12(4) :e007693.

Kanar BG, Ozmen I, Yildirim EO, et al. Right ventricular functional improve-
ment after pulmonary rehabilitation program in patients with COPD determined
by speckle tracking echocardiography [ J]. Arq Bras Cardiol,2018,111(3):
375-381.

Rice JL,Stream AR, Fox DL, et al. Speckle tracking echocardiography to evalu-
ate for pulmonary hypertension in chronic obstructive pulmonary disease [ J].
COPD,2016,13(5) :595-600.

Baysal SS,Has M. Evaluation of pulmonary artery stiffness in newly diagnosed
adult patients with asthmal[ J . Echocardiogrphy,2019,36(5) :870-876.

Ozde C,Dogru M, Ozde $,et al. Subclinical right ventricular dysfunction in in-
termittent and persistent mildly asthmatic children on tissue Doppler echocardio-
graphy and serum NT-proBNP: observational study[J]. Pediatr Int,2018,60
(11) :1024-1032.

Dahhan T, Siddiqui I, Tapson VF, et al. Clinical and echocardiographic predic-
tors of mortality in acute pulmonary embolism [ J]. Cardiovasc Ultrasound,
2016,14(1) :44.

Kato M, Atsumi T. Pulmonary arterial hypertension associated with connective
tissue diseases:a review focusing on distinctive clinical aspects[ J]. Eur J Clin
Invest,2018,48(2). DOI; 10. 1111/eci. 12876.

Efe TH,Dogan M, Oziser C,et al. Pulmonary arterial hemodynamic assessment
by a novel index in systemic lupus erythematosus patients ; pulmonary pulse tran-
sit time[ J]. Anatol J Cardiol ,2017,18(3) :223-228.

Gerede DM, Turhan S,Hural R, et al. Evaluation of global function of the heart
in scleroderma patients[ J]. Echocardiography,2015,32(6) :912-919.

Gegmen (., Babiir GG, Hatipoglu S, et al. Pulmonary artery and right ventricle
function in patients with bicuspid aortic valve[ J]. Turk Kardiyol Dern Ars,
2017,45(3) :244-253.

Kim HJ,Park HB,Suh Y, et al. Right ventricular strain as predictor of pulmona-
ry complications in patients with femur fracture[ J]. Cardiovase J Afr,2017 28
(5):309-314.

Gazzana ML, Souza JJ,Okoshi MP et al. Prospective echocardiographic evalua-
tion of the right ventricle and pulmonary arterial pressure in hyperthyroid pa-

tients[ J]. Heart Lung Circ,2019,28(8) :1190-1196.
WA B #7.2019-09-09



