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(BE] BB EHFEIT =98I (tricuspid anunloplasty, TAP) i 2 4 (mitral valve replacement,
MVR) REERG 2 4E =R LA D EDRE. Tk HATEE 2012 4F 4 ~ 11 A ARHFT# 70 3 & (ultrasonic
cardiogram, UCG) ¥ A & /5 A 7E =R IAY 5K , A #2 J8 = I St (tricuspid regurgitation, TR), %17 MVR
FARIGEH 36 0], 4FH 22 ~ 64 (45.56211.36) &, Hi MBEHLECF I B 50 WML . TAP 41, 18 4], 15 MVR [H]
WirT TAP, K 5B 7 i) £ 11 ], 4F 1% (45.67+12.49) % s NTAP 41, 18 i, MVR [FJ#IAN17 TAP, H 5 6 . 4 12
B, A% (45.44+10.48) %/ o 0SB —MBIE R P08 RARSMEA BERL . TARR ASE 1 JH ARG 6 A BARJG 2 4F
Rl T UCG WM. &R AJF 2 4 TAP A H 104 U Py e KK 4l 42 (the maximal long-axis of RA, RA,,,) .
#RJE 442 (mid-RA minor distance, RA,,¢) Ze0 % K AMYI I A7 0> % 42 (right ventricle dimension, RVD,) 47,0y % TH
AR K434 (right ventricular fractional area change, RVFAC) . = #Ef7 E UK 25 (3D RV end-systolic volume,
3DRVESV) , = R TR 4T 5k 3 K N 4% (tricuspid valve annular end-diastolic dimension, TVAEDD ) A it 45 3] K
#£ (tricuspid valve annular end-systolic dimension, TVAESD) 348 &l /N NTAP 2H #83% , 1M A0 & 5 M43 %X (right
ventricular ejection fraction, RVEF) , =43RI 4 45 534X (percent shorting of tricuspid valve annulus, PSTVA) JI|Hf
BET NTAP 4 EE, BRAR)G 2 WA B E =454 0 F 5Kk IK B (3D RV end-diastolic volume, 3DRVEDV)
Z S AN, H TAP 4835 FRTERI RS AL T NTAP 483, ILAMRJE 2 4F TAP 35 1Y TR
I LT NTAP 8% . 45i =AY IKICA 22 TR A MVR B R IIAT TAP A F TRE ARG
2RI AT D EIIRERIRE. R TR S R TR A9ER B RIE AT 4519 o
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[ Abstract] Objective To evaluate the right ventricular function of the patients 2 years after surgery by ultrasonic
cardiography (UCG) who underwent mitral valve replacement (MVR) concomitant tricuspid annuloplasty (TAP).
Method We finally identified 36 patients required MVR with tricuspid valve annular dilation concomitant merely
mild tricuspid regurgitaion (TR) based on preoperative UCG in our hospital between April and November 2012 year. All
patients were randomly divided into two groups by digital table including a tricuspid annuloplasty group (a TAP group,
n=18, 7 males and 11 females at age of 45.67+12.49 years) and a no-tricuspid annuloplasty group (a NTAP group, n=18, 6

males and 12 females at age of 45.44+10.48 years). General clinical data and extracorporeal circulation data were recorded.
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UCG evaluation was practiced preoperation, alone with 1 week, 6 months, and 2 years after surgery. Results Two years

postoperative maximal long-axis of RA (RA,,,), mid-RA minor distance (RA,,,.4), right ventricle dimension-1 (RVD,),

mmd
right ventricular fractional area change (RVFAC), 3D RV end-systolic volume (3DRVESV), tricuspid valve annular end-
diastolic dimension (TVAEDD), tricuspid valve annular end-systolic dimension (TVAESD) of patients were all smaller
in the TAP group than those in the NTAP group. Yet right ventricular ejection fraction (RVEF), percent shorting of
tricuspid valve annulus (PSTVA) were greater in the TAP group than those in the NTAP group, although there was no
statistical difference between the two groups in two years postoperative 3D RV end-diastolic volume (3DRVEDV) . The
patients in the TAP group had a superior trend than that of the NTAP group. Moreover, the patients’ TR constituent ratio
in the TAP group was much better than that of the NTAP group in 2 year after operation. Conclusion Concomitant
tricuspid annuloplasty for patients with tricuspid valve annulus dilation and mild TR underwent MVR is favorable for the

recovery of their 2 years postoperative function of tricuspid valve and right ventricle. It is benefit to reduce patient's long
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term postoperative TR residues and exacerbation.
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T L0 FFE AR S LA — SR % f kg i L, T —
AL L E T2 50% ~ 60% AT A [ AR Y 2
AetE =2 S i (tricuspid regurgitation, TR) U, 7E
TR E A (mitral valve replacement, MVR) J5 &
TR By H L 5k B8 s SRR L A O AR
TCREAF T3k 6 8 F AR5 1 e SO AE TG 2,

AT R —IT MVR AR5 6 4> H BIBEALXT IR
WA R BoR P =R Y 5K MVR 3%
(AL TR) [FAT =4I R (tricuspid anun-
loplasty, TAP) A FI T HBHA ARG 6 1 H =JERA
R AT O ERAIE/N . TR FREEAG B LA el A
DIREM IR B, IR Rl A J5 B (] SE K, 78 = 2 I
AL EIIREDT I TAP BF 2N TIE =M e
A (no tricuspid annuloplasty group, NTAP) f34 A~
TR IR T TR, BRS 0 T
1 #EREFE
L1 I&PRFHIFNSTH

YA 20124 4 ~ 11 HFKBEAT MVR 55 36141,
AR PO Bl G A s ] i Y = AR R 1 5K
(ZRIEMIAAR /AR R > 21 mm/m?) #5) [ 52 i
TR. A WL B TR RGO IR B
DGO NERIE T AR B ARPAAMN I, BEFER 22 ~
64(45.56+11.36) & , H:rh 55 13 4] (13/36,36.10% ) . &
23 14 (23/36,63.90% ). SEPELMAE 8 4] (8/36,22.20%),
iU 3 £ B 28 1] (28/36, 77.80% ) , > U1 RE 73 P (New
York Heart Association, NYHA): I 2% 7 5] (7/36,
19.40% ), T %% 29 191 (29/36,80.60% ) . AFEHIFH (body
surface area, BSA) 1.36 ~ 1.75 (1.55+0.11) m?, %
BEALEC T2 LR BEDLIE 1, f R 4y R (1) =

IIRIE A (tricuspid annuloplasty group, TAP 41,
18 f5]), 1 MVR [F 147 TAP;(2) JE =2 iE R 41
(no tricuspid annuloplasty group, NTAP 41, 18 f4i ), 17
MVR [FI AL B =I5 .

1.2 ik

121 FAG & RHMEIESYID, EREARSR
PG SRR I B i 2 DA A4 S A7
MVR. TAP 4185 KA Mk Sl B Kay [Gik
T =JSMIEAR ©; NTAP 4R E RN HE =23
122 RGHT5BRA B 3 BN

1221 BHERE  (DBRERET— RO 4 4
1% M B R GO GO DIRRS R (NYHA), it
BARE L (body surface area, BSA): BAS=0.006 1x
B (cm) +0.012 8x {4 5 (kg) —0.152 9;(2) A {4
AMEAFHOCTERE : ARSMIGERETR] | 3230 Ik BH WA 1] A
= 30 ok BH W7 o B Al B IR R 55 (3) - R RS
1JE ARG 6 A H ARG 2 458 O s R . AHT
R 1 TR OGP R I 7 S8 AT B 0 18] 5 B, R
Ja 6 ™A KRG 2 ARG RS O sh I AE 12k
iR

1.2.2.2  “HBEFALEIERI (1) &% T UIm: A
i 2 i %5 BE JE JE (right ventricular wall thickness,
RVWT);(2) Ze . Z K AT . 470 % 4% (right vent-
ricle dimension, RVD, ) ;(3) .0ARPUEYIE « .0 FH
KK 142 (the maximal long-axis of RA, RA,,,) K&
FR 45 B 42 (mid-RA minor distance, RA,,.4) . #7355 B
450> % 1% (right ventricle dimension, RVD,) "5 450>
FEEF IR T (RV end-diastolic area, RVEDA), #7
L F AR R T A (RV end-systolic area, RVESA),
A0 = AR5 54 (right ventricular fractional area
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change, RVFAC): RVFAC=(RVEDA-RVESA)/RVEDAX
100%U7)5(4) i B 55 FL A YD TH . — IR EF 7R IR
W42 (tricuspid valve annular end-diastolic dimension,
TVAEDD) J i 45 H K 14 4% (tricuspid valve annular
end-systolic dimension, TVAESD) ¥, = 2 JIl¢ # ¥1 45
& 41 %X (percent shorting of tricuspid valve annulus,
PSTVA): PSTVA=(TVAEDD-TVAESD)/TVAEDDx
100% 915 3 =AM 45 391037 F% (tricuspid annu-
lar plane systolic excursion, TAPSE).

1.2.2.3  ZEEREA OGN R 2 RS
RN TR BYARBE , DL =M S i A fe KT AR ( maximal
regurgitation jet area, mRJA) J 47 .0 Ji7 [ FH (right
atrial area, RAA) Z LUAfiaE 581, JFAR A LA K/ TR
PRI N P E R U R R TR,
SIAE N 5.4.3.2. 1.0, TRAPERE @9,

1.2.24 FAOUIReRI (1) F50 2 P10 534K (right
ventricular ejection fraction, RVEF): & B .0 42 I JIE
NI Se 23/ b0 P2 LI B G o R N | ST INES '8
IR ZFL (3D RV end-systolic volume, 3DRVESV)
FA BRI AT (3D RV end-diastolic volume,
3DRVEDV): RVEF=(3DRVEDV-3DRVESV) /3DRVEDVx
100%7;(2 )47 = L LI REFE £X (RV index of myocardi-
al performance, RIMP ) : JRE[I Tei $5%4, RIMP 7] 3d i
0 T SE R W45 I [R] (isovolumic contraction time,
IVCT), 470> % 55 25 &7 7K i} 7] (isovolumic relaxation
time, IVRT) K 450> % 5 IfiL (5} [A] (RV ejection time,
ET) %45, Bl RIMP= (IVCT+IVRT) /ET M =2/

1378 30 2 % it 2 i AR 11 S 3 gt £, 2 1 o 531
4 =JSRRT U S R A 2R T RO A E
W RS iy 22 R st 1 ) s (2 S ) it sl BREsRe 13 1L 9
& 1k A GE X b)), W] IVCT+IVRT=a-b, ET=b, &
RIMP=(a-b)/b", & 1 7, B 22 PO 4~ 0 3l i 1911
BIIE 53 RIMP,
1.3 SitEam

Gi 112743 Hr 1% I IBM SPSS Statistics 20 {4 i
7o KA @ RS mY, Fisher KB 3RE 0 P 20 15505
BRIEAT HLAS . THEVORER %L £ bR 22 (X2s) %
NSt ok s U N T NG RS A G R ==
FHEE 5200 5 5 26 43 A LU PR 2 RE 3 I PR ke 28 i) 2
S, 20T 2T TALIR] S NI L, SRR
LR R FIR 35 . Kr 7K HE a=0.05,

2 #R

2.1 MARENMHEHER

TAP 4% 18 B3 5E W T ARG 6 N H K 2 4F
FIRETT ; NTAP 418 18 Fl5E i T AR)G 6 4~ H Akt
Vi BARG 2456 1835 KU, 4% 17 B 3 3 5
YT R LA 1.
2.2 WABREREHENILE

WOZH BB AT S O B R L O D RE ST
(NYHA), & B ) BSA. LAD. LVD. RA,;,. RA, .4+
RVD,. LVEF., LVFS Z [ [ 25 5% L4t i 27 & L (P>
0.05), TAP 4 ¥ Riij RVD, B i KT NTAP 41,
HZESRAG T #75E L(P<0.05), TAP 40 i % b [a]

it & H (n=68)

HEBR (n=28)

AFFEMAFRE (n=24)

4% 5 (n=1)

BEHIL (

n=40) HEFERHE (n=3)

%
ic
A
N 3% TAP 41 (n=20)
i B3 T Wit (n=20)
FHZ AR T BHE G (n=0)
5] Peii (n=1, FiRiBIe , Jde R
il J& 6 A bt )
v
I 43T (n=18)
b KPAGZH (n=1, RJ5
1 JEI R AR R E R )

v
ATRF] NTAP 41 (n=20)
32 BL T Pt (n=20)
FHEZ AR T BUHE G (n=0)

v

Jei (n=1, MR gL, ELAR
J5 2 FFEREVT)

A 4

ST (n=17)
KNI (n=2, RJ5 6 4~ H ki
PRI SE R )
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1RSI E AR 8 1] 220 A A 4 19 e 0 By
MARTEERAR 2 4] ; NTAP 4 H 3% R34 7 3 ) ol &
AR 11 B e IR A AR 2 i) 220 B IR T BR AR
3, WL AT RET B ARSNGB 18] T 32 8
ik BEL VAT s} 1) % =2 2 Jok BEL T B 5 1 8 L 25 S 4t
HEFE X (P>0.05), 1L 1,

23 MARERTEELEER GEERKINEE
A Eb %%

RIJG 2 4E 2 8B 10 RA,, AR R M ARG 6
AHIR RN, 258 501253 X (P<0.05), H TAP
ZH BB F A RALL, B /N T NTAP 4 B # (P<0.05);
ARG 2 FEPH B E M RA 5 ARBTEAS 6 4 H
() 22 5 ¥ 0 50 i 24 3 X (P>0.05), {H TAP 4] i &
B RApma /N T NTAP B H, 2R A GBI ¥ E X
(P<0.05), ARJF 2 4E TAP 2H %19 RVD, 5 A [T &
ARJG 6 MHIZESAG T X (P<0.05),{H NTAP
H AR RVD, i K FHAF ARG 6 A, %
A G L (P<0.05), 1 HARJF 2 4 NTAP 41
BEAN RVD, Bl KT TAP B4, ERAGI ¥ 5=
X (P<0.05); ARJ5F 2 4E W 40 5 4 (19 RVD, 5 R i K&
KRIG 6 A H W22 5 TG 128 L (P>0.05), H41MH]
X FITG2EE L (P>0.05); RJF 2 4F TAP 418 %
) RVFAC B ARHT M AJS 6 S H BB, 2 7 A 4%
247 X (P<0.05),{H NTAP 4H 4 # 1 RVFAC 7284k,
A, 225 TG R X (P>0.05), [RIA] TAP 41
FH RVFAC B KT NTAP U, Z 5 A512¢

%1 FABRERWIGHRERILE (Xts, B)

o
R (2) 45.67+12.49 45.44+10.48 0.95
B4 7/11 6/12 0.50
SEHLOAL /0 B EIEh 3/15 5/13 0.69
LIIFE 9% (NYHA) 5/13 2/16 0.21
I sl M 4%

BSA (m?) 1.53+0.09 1.56+0.12 0.49
LAD (mm) 71.33+29.03 56.83+14.13 0.07
LVD (mm) 53.44+9.06 48.94+7.66 0.12
RA,,, (mm) 50.83+9.82 48.50+7.35 0.43
RA,,¢ (mm) 37.83+8.60 37.06+7.91 0.78
RVD, (mm) 22.89+3.12 20.94+2.53 0.04
RVD, (mm) 27.11+4.46 29.39+5.46 0.18
LVEF (%) 61.61+6.42 62.89+7.79 0.60
LVFS (%) 33.50+4.73 34.17+5.59 0.70
FARBE (min) 203.33+39.63 191.39+31.00 0.32
PRAMIEERISE] (min ) 108.56+28.10  98.33+25.70 0.26
FHINKFAWTTE (min)  71.94+26.42 65.17+21.34 0.40
BERCRE(C) 28.14+1.29 28.32+2.82 0.80

B (P<0.05). ARJ5 2 4F TAP 41 % () RVWT B
W/NTART, 25 A5 22 8 L (P<0.05) ,H5 AR5
6 AR TG L (P>0.05), 1 NTAP 4 &
() RVWT 28 LA & (P>0.05) , L2k TAP £ (& 11
RVWT ZH 2 /NF NTAP 4, ZERA G IR
X (P<0.05), EARARJG 2 M4 H 1 3SDRVEDV
JoHH A8 4k (P>0.05) 21 [A] 22 S AN BH I (P>0.05),
(EP Y EE R N e DR Y = A T N A 1 s
REAG R34, 1 5 & B2k (P<0.05), AR5 2 4
TAP 41 . 5 () 3DRVESV W /N TR TG, 22 A 4
T X (P<0.05) , H5 ARG 6 A 1Y 2 A 2
(P>0.05), NTAP 2 i # 246 A B & (P>0.05), IL4h
AR JG 2 4F TAP 2H 5 3# 1#%) 3DRVESV B] A T NTAP
H R (P<0.05); RJF 2 4F TAP 41 % ) RVEF B
= FARTT (P<0.05) ,HE ARG 6 A~ H 2541t
2 7% Y (P>0.05), T NTAP #H £ & % RVEF H] i3I
FARHAT (P<0.05) ,H5 KRG 6 H MR LG5
S(P>0.05), BLAMAJG 2 47 TAP 4 44 1Y) RVEF B
5T NTAP 4%, 22 5 A 51t 2% 5 L (P<0.05);
ARG 2 4F W41 5 3 1) RIMP Z8 A6 A B &2, 1 40 26 ]
ZR TG E L (P>0.05), 1L 2,
24 WAHABERIE=RWINEEALLE

RJG 2 4F TAP A B TVAEDD ] /N TR
A, 22 58 4o it 78 X (P<0.05) (B4R 5 6 4~ H 1
K (P<0.05), NTAP 41 /& %5 1) TVAEDD W 2 X T
RAT, ZHA G L (P<0.05) ,H5R)5 6 ™~H
IS AL AN B I (P>0.05) , ILANAR S5 2 4F TAP 4
f) TVAEDD W i /N T NTAP 41 # %, 22 %A 43t
2278 L (P<0.05); ARJ5 2 4F TAP 41 ) TVAESD
BT TC ] AR (P>0.05), (HAS A T 6 4 H K
(P<0.05), 1fif NTAP 21 f8 3 ) TVAESD 8 A Hij W] &
ARJG 6 AR, 27 A 512 & X (P<0.05),
4k TAP 4 54 1) TVAESD /T NTAP 41 i
H L ERAGGFE X (P<0.05); KRG 2 AP
f) PSTVA 7246 A i (P>0.05),{H NTAP 2H & 1y
PSTVA B B KT TAP L&, R A ZIT¥FE X
(P<0.05); ARJ5 2 4F P4 & (1) TAPSE BAHT AR
J& 6 A B B84k (P>0.05) , 2H ] 22 St e i it
25 L (P>0.05), WL 3,
2.5 WABEFAEE TR ZEMMRLAILLE

RETPIAL R E R =AY ik 2 TR,
AR5 2 4 TAP 20 #3419 TR B2 A9 g b B WA T
NTAP 4583 (P<0.05), TAP ZH ¥ 12 il JC TR, 5 il
BRJE TR, 1 %R TR, 1 NTAP 20 5 7 il
TR, 7 B8 TR, 1 B2 TR K 2 fil B TR; R



© 662

Fp L O I A A NRHIR R 2% 35 201647 A 5523425574 Chin J Clin Thorac Cardiovasc Surg, July 2016, Vol. 23, No. 7

J& 2 4F TAP 41 B3 TR #  FE AR RiTA B S ik
(P<0.05) ,H5R)5F 6 ™~ H M AR A & (P>0.05);

A JG 2 4F NTAP 2H H 34 A9 TR ¥ 5¢ H BH & 24k (P<
0.05) (H5RJF 6 ™ H M LA A, ULk 4,

%2 HABREFANEALRERE AOEERRINANLE (Xts)
ity 2051 y NG} AfE 1 AJE 6 A ARG 2 4
RA,,, (mm) TAP 4 50.83+9.82 49.39+10.43 48.56+11.76 41.17+3.78°2
NTAP 41 48.50+7.35 46.72+5.94 46.28+8.11 42.71+8.68°44
RA, ¢ (mm) TAP 4 37.83+8.60 35.39+6.75 38.44+5.19 34.61+4.05
NTAP #41 37.06+7.91 35.89+7.54 39.28+5.41 36.06+7.074
RVD, (mm)* TAP 4 22.89+3.12 20.28+2.35 20.50+1.98 21.39+1.72
NTAP # 20.94+2.53 20.11+1.88 21.61+2.03 22.65+3.18744
RVD, (mm) TAP 4 27.11+4.46 25.83+4.81 27.17+4.26 28.50+4.18
NTAP 4 29.39+5.46 27.7243.75 28.39+4.91 29.95+5.36
RVFAC (%) TAP #4 35.94+7.77 39.93+9.83 45.51+10.00 47.43+5.10°2
NTAP £ 38.79+11.19 45.02+11.31 42.95+6.73 42.57+10.004
RVWT (mm) TAP 4 4.89+1.28 4.83+1.50 3.92+0.82 4.09+0.79*
NTAP 4 4.91+1.40 4.89+1.13 4.49+0.87 4,52+0.874
3DRVEDV” TAP 4 47.36+13.39 42.93+15.86 38.78+13.06 37.44+5.44
NTAP 4 43.38+18.89 43.59+15.36 46.86+14.00 46.02+4.85
3DRVESV* TAP 4 21.20+10.18 25.23+14.28 15.15+7.87 14.83+3.45"
NTAP 41 22.33+12.24 21.18+10.20 20.78+6.60 20.59+3.494
RVEF (%) TAP 4 56.03+13.28 44.41+17.45 61.47+9.98 60.46+6.50*
NTAP #1 58.39+14.36 49.9+16.85 54.58+10.8 54.62+9.83%4
RIMP TAP 4 0.460.18 0.29+0.16 0.510.28 0.49+0.11
NTAP £ 0.40+0.20 0.30+0.18 0.47+0.15 0.42+0.13

1 * FORFARFE AR AT AT ZIEAAAEL A, P<0.05; # F/n R4 AR vs. RJF 2 4F, P<0.05; AFRFEHAHNARG 6 T~H vs.
AJF 2 4, P<0.05; AF/R[Rl—FE] S TAP 41 vs. NTAP 41, P<0.05

£3 FWASEFRIESRMINEEHIELE (Xts)

sty 2051 AHif AfE 1JH ARJE 6 4~H AJg 2 4¢
TVAEDD* (mm) TAP 4 34.00+4.13 29.67+4.85 27.78+3.34 29.88+4.81"
NTAP #1 33.44+4.51 32.44+4.34 33.83+3.79 35.43+3.1174
TVAESD" (mm) TAP %4 27.00+4.52 23.50+5.38 21.50+3.11 23.75+4.81%
NTAP 4] 26.5+3.13 26.06+3.89 26.72+4.56 29.1243.74*04
PSTVA (%) TAP 4 20.89+6.14 21.3949.18 22.65+5.37 20.83+7.00
NTAP 41 20.43+5.95 19.71+4.90 21.07+9.57 17.88+6.774
TAPSE (mm) TAP 4 11.19+8.04 10.79+5.34 11.50+2.70 13.53+4.55
NTAP £ 10.73+6.43 12.45+3.56 11.14+3.68 14.09+4.54

1 * FORTFARBE AR AT R T R EAER, P<0.05; # FRFEANARRET vs. RJF 2 4F, P<0.05; AFRFEHAHNARG 6 T~H vs.
AJF 2 4, P<0.05; AF/n[Rl—E] S TAP 41 vs. NTAP 41, P<0.05

F4 WABEFAREE TR BEMBLAILLE [H18(%)]

TR TAP 41 NTAP 4
ARHi ARJE 1 Rl 64H " ENEE P NG ARJE 1" A6 4H RIF 2 4
0 0 13 (72.2) 13 (72.2) 12 (66.7) 0 7 (38.9) 6 (33.3) 7 (41.2)
1 18 (100.0) 5(27.8) 4(222) 5(27.8) 18 (100.0) 10 (55.6) 6 (333) 7 ((41.2)
2 0 0 0 1(5.6) 0 0 3 (16.7) 1(5.9)
3 0 0 1(5.6) 0 0 1(5.6) 3 (16.7) 2 (11.8)
4 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0

% Fon n=18; # TR 2 HERATTER 161, n=17
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3 e

TRIE AR BB E PERE A D RETE TR R (AR IR
BEA SR R, ThREME TR F2E i T =
PR 5K BT S0 1 5 25 0 77 A W) PR 3 Hs g R 7 g e
HrAoEY K 0, A TIEEYE TR 19 4# MVR
FARFI AT {8 I TC W AH SRR R, (H Bl A J5 B[] £
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