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Abstract

Objective: To compare the impact of full annuloplasty rings versus partial annuloplasty bands on
early postoperative left ventricular reverse remodeling (LVRR) in patients with degenerative mitral
regurgitation (DMR). Methods: A retrospective analysis was conducted on 198 patients who under-
went isolated mitral valve repair (98 in the full ring group and 100 in the partial band group). Vol-
umetric parameters were compared via echocardiography preoperatively and at one week postop-
eratively. Multivariable hierarchical regression models were established to evaluate the independ-
ent contributions of device type and size to the clinical outcomes. Results: Postoperative cardiac
volume indices decreased significantly across the entire cohort compared to preoperative values (P
< 0.001), indicating the successful initiation of reverse remodeling. No statistically significant dif-
ferences were observed between the two groups regarding the magnitude of volume reduction
(AEDV], AESVI) or residual regurgitation (P > 0.05). Hierarchical regression revealed that preoper-
ative volume indices were the strongest predictors of postoperative outcomes. After adjusting for
baseline factors, the type of annuloplasty device contributed minimally to the model’s explanatory
power (AR? ranging from 0.003 to 0.005). Conclusion: Full rings and partial bands are clinically
equivalent in promoting early LVRR. Postoperative recovery is primarily driven by preoperative
baseline status; therefore, clinical device selection should focus on anatomical restoration rather
than device geometry.
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1. 5|

TSI (MR) A2 5 6 55 v RO I SRS 2 — o FLRRHLHIAEAE IR ZE 57 . VG 7 Rk B 5K DLIRAT
PERIAZ(DMR) N F[1] [2], FE DMR ELHIRE N FEERAEE T, (RIS XL ) & — e A7 & [3]. /™ HE MR
SEIK I B 25 RO E B O 5K RGO URR A4k, & T E300 13 m s aE[4]. Rk
BERMVP) KR TE LR “ —RIWEEE” (0 1FE8NE[6]-[8], THAIHIRTT DMR 4 hrE[5].
H Carpentier $2 1 “VEEHF1E” B LLK[9], MVP &1 7 MWIEHTI At . HLas N4HBi(tn daVinei &
gu)EEt, WESRTE T P ARSHER PR 7R ARER[10]-[12]. £ MVP M ARHAE T, MWIABIEAR
(Annuloplasty) /& fifi R I AT SEXT A S e FRIE 2 R A B4 [13]-[15], HAZ O AE Tl AN T3
B oRHIF IEY 5K IR, U4k %4 T FE (Coaptation depth) 7 B HEGE 25K F1[13]. SR, 55T 43 H B3R (Full
Ring) 5 7> i1 (Partial Band) #4777 1. 324t 360 F”i}s;, EA AP 1B S 5K
FEAR RS R ARE[16] [17],  FF n] Re4@ Tt i fa B (i A AR A 26 (18], AH LI ] 52 v] RET-HRIER AR 11
B a) K “FAFELIN” PIBHAFFE[19]. AHELZ T, #E/W‘JEJJDI%?FS”&B‘JF#&#% TR B3 T & 50
fik - ZRMEESRH RGN, RS AW F12EHFIE[14] [20], B ATA LR I8 51K T 6 KK AR
FasE M B BE[21] [22]. VEAT MVP J7 20 BRAR AR i £ %% 1) /2 o0 % 3 52 A4 (Reverse Remodeling) 0%,
LVEDVI Hl LVESVI 2% 0 &0 F845[4] [23] [24] SR FE N LR AR T-OR4 0 DI RE[24], -0l
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CT K CMR (i ECV) S5 B H RN K IE, NfFATl R 5o F 734t 7 3 A [23] [25] [26]. BEAk, %%
B (Size) (3% 35 75 AR RS T bR S U5 9 1 9 R A P4 [27]-[29], JUHLAE e A IFRE R 2R 1)
B T2 e At e B R (3] AT AU B AR BT 198 Bl RFEAS BT 2 R R 42 [l A,
FEVE VTN 4238 5 2 RS T30 AL (O T DT RR, RIS A 2 T TR R T T TR (LR H

2. MM5EFHE
2.1. FR5ARL

2.1.1. FARFR

[P 23 BT 2021 4 1 H 22 2025 4F 12 H T2 R 528 — @ BEBe AT Bl — 2k P AR (MVP) (1)
198 #] DMR 35 IR TR . HRIFEASEE KA 5 N SRR 4L(Full Ring, n = 98)Fl1~{: plJEZ 34 2H (Partial
Band, n =100).

2.1.2. MANFRESHIRIRE

WNFRE: T > 18 % SHFMHIS NP &L L TR R .

HeBrr e 7™ 5 KR PRI G . 5 B IR e O B SS L T IR IA S L (MAC) . I is Bl A2 R
(Carpentier 1a %), 5645 o 7 2 AN J2 S A5 5 B = A2 52 555 B0 i LA A/ () LAt O E 2R3

22. BIRAE

2.2.1. FEPNUWESERITE

Wb B N 2R AIE B FFE BRI J5 — JE i 75 0 30 1 #8457 (LAD. LVEDD. LVEF 4§). X Du
Bois 2 30 AL HAL(BSA), M F Teichholz AR [7144 7 L% &7k K B2 BU(LVEDV) 55 i 45 K 25 5
(LVESV), JF%& BSA #rifEft1F 2155 2(LVEDVI. LVESVI).

22.2. FRA*®
FRIE A5 BRI S ARAMEIR T 5850, V)R IE A /M E . %0 B B3R
PEEA I (Sizing): K4 AT (Anterior Leaflet) s & Bl AR fff 2 B 255 B A% .
BEEN: RHARW “9B7 SR A gL, SRR B P IR IR AN
i, W T AR = A
BRI AR KRS 4 S (TEE) B\ G 2 35 T AR S I B 1 e 2

23. G ER*

AR SPSS (IBM A 22.0)F1 R FAF(RA 4.5.2) G it AT Hdl o0 . TR TORI A +
b 22 B Ar Bk R, AL BB AT ST REAS t 4556 5 Mann-Whitney U #6656 13050 R USRS K 1 20 LL %
N, HREEAT R OTR BB Fisher fiIHEZ%:. AP <0.05 ZRA R IFHE L.

KH Pearson HH9< 5 M PPl 4L AR & 2 A AR DS . R 22 IR 32 2k 14 (9] 9 B 8 (Multivariable Linear
Regression) % IEVR A K 2 (4FE 08 . PRI RSRITAREE), DARTT OB RIS 20 F AR H(LVEDVI,
LVESVI) A7 S 1k

3. &R
3.1. HE&ER
AT ILGIN 198 Bl1T —RIEE R EE, BFERIEAA( = 98)5 AT 2 (n = 100).
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3.11. BRKKANSEHE

PR B ETEAERS . M0 A BSA DLEHEIRIG . mrlfi e A I8 098 RS ThRE AN 4 254 IFhE R AE R
SHMBTREZES, BAEIME. BECHERE I, 2RIEHHE I b5 i L 51(57.14%) % & & T2
FEIR4H (34.00%), 7 7 B A giit2 = X (P = 0.001).

3.1.2. Rajl AR

RATEAE R TR, WAHEEWLOEEKMFEFR(LVED. LVEDV. EDVI) K 2RI [ it 5 2 AE 20
(1) 5341 P-4 (34 P > 0.05) o ST, 42 U MR ALAE SR 27K P 0 B B 2 R TR A8 B0 5 T e B HORTT LAD
(4.99 £ 0.75 cm) 5 ESVI (37.15 + 13.15 mL/m?) & & K T2E B4 . 1 LVEF (58.50% + 6.28%) i (KT
PG (3 P < 0.05).

P <0.05 N Guit2:= o

3.2. FARRABFERELE:

PRI S8 AE T AR AR P R TR EL A L& 1o

ETF ARG, WHEN TR = U0 R S 5 ) 5 S5 R (R A58 B b PR d v B — 3
(3 P>0.05). 2R, TERE VISR A RIS L, 2% FA24H(11.00%) & 3 = T 4 B 2140 (1.02%, P = 0.003)
PEBEFAR T, 4 AL 52 b B AR 1) EA51] (46.94%) BA 55 T2 i 31 41.(28.00%, P = 0.006), iX
55 FLAR T A 10 5 B H 28 A X L

EREESE E(WAE 1), WA B2 S 52 R (3 P < 0.001): 42 B0% PR A0 ) T 18 FH A%
KEKE (32134 ), T¥RIEHRANEST 28 5. Mk b, FEIEHALL Sorin f 8k 3 (89.00%),
AL NTE Sorin, &t K AEA= B8 o A e 38 1

Table 1. Comparison of intraoperative data between the full annuloplasty ring group and the partial annuloplasty band group
= 1. 2REES R IMAFARAR P ERLER

(a)
A AR (n = 98) R4 (n = 100) P
X 70 (71.43) 67 (67.00)
N LR 0.500
2] 28 (28.57) 33 (33.00)
X 97 (98.98) 89 (89.00)
IR 0.003**
H 1(1.02) 11 (11.00)
G 89 (90.82) 95 (95.00)
=AY 0.251
H 9(9.18) 5 (5.00)
¥ 92 (93.88) 98 (98.00)
) B 14 5 e - 0.141
H 6 (6.12) 2 (2.00)
¥ 13 (13.27) 7 (7.00)
FERE =R R 0.144
H 85 (86.73) 93 (93.00)
G 52 (53.06) 72 (72.00)
e B 55 B Rl 0.006**
H 46 (46.94) 28 (28.00)
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S
(b)
FE RN LR BIIR A (n = 98) 2 FFR L (n = 100) P
26 6 (6.12) 6 (6.00) 0.971
28 13 (13.27) 38 (38.00) 0.000%*
30 42 (42.86) 51 (51.00) 0.251
32 31 (31.63) 4 (4.00) 0.000%*
34 6 (6.12) 0 (0.00) 0.012*
36 0 (0.00) 1 (1.00) 0.321
e
e 10 (10.20) 11 (11.00) 0.856
Sorin 53 (54.08) 89 (89.00) 0.000**
&t 32 (32.65) 0 (0.00) 0.000**
TR 3 (3.06) 0 (0.00) 0.078

*P < 0.05, **P < 0.01.

3.3. RELIERBIGFRITEE

RE—R, WASFLER T OEBEESE, POUFE TR MRsh 715 kO BTG, 45
WA 2,

RE—HEELR, PFREHAEZNBER G DReiEbs L8RS T 204 7.0 FIW4i18 s
B BB A LVEF W35 5 T 2 OB A, [ LVESV 5 ESVI B E (KT 2 BB (3 P < 0.05).
O S0EEM B, LRIEAANARE LAD KEERIFBASHEILT EDVI TR E M0 T4 R IE 4 3
P <0.05). F#lEf LVED } LVEDV % 3N K4t Lo

Table 2. Comparison of echocardiographic parameters between the full annuloplasty ring group and the partial annuloplasty
band group one week postoperatively

2. 2RHASF AR E—EDBERBIEIRLR
WA RRIBARERM (1 = 23, 2= F3) CFE + briExE)

1.0 (n = 98) 2.0 (n = 100) i

LAD (cm) 4.38+0.62 4.17 +0.60 0.015*

LVED (cm) 5.03+0.49 4.91+0.48 0.080

LVEF (%) 57.68 +5.25 59.75 +5.38 0.007**
LVEDV (mL) 121.54 +27.13 114.91 +27.38 0.090
LVESV (mL) 52.04 + 15.60 47.01+17.78 0.036*
EDVI (mL/m?) 70.53 + 16.42 66.01 + 14.77 0.043*
ESVI (mL/m?) 30.18 +9.22 26.98 +9.89 0.020*

*P <0.05, **P < 0.01.
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3.4. FAREIE LR BIEFRXTEE

N T VAl ZAIE T Fe 0 2 0 M SRR, AR B T A R R S AR S — 1O
FBIRbR, S5 RENE 3.

HBE ARG R S ARFAHEL, BRI 52 1% (% P <0.001). LAD. LVED. LVEDV.
LVESV K AHR I E(EDVI. ESVI)Y R E R T, UESETFARIIAZ) 1 RIS 22 LVEF %
RETHBMEBNE R RCEE TR 1.07%), 2553 254825 X (P = 0.008).

Table 3. Comparison of preoperative and postoperative echocardiographic parameters

= 3. FARIE LR BIErRXIEE

MY PRt 22 I 2 P

AHT LAD (cm) 4.86 0.73

] 0.58 0.000%*
AJ& LAD (cm) 4.27 0.61
AHT LVED (cm) 5.49 0.66

} 0.52 0.000%*
AKJ& LVED (cm) 4,97 0.48
AR LVEF (%) 59.79 6.29

] 1.07 0.008**
ARJG LVEF (%) 58.72 5.40
AH LVEDV (mL) 149.89 41.94

] 31.68 0.000%*
AJ& LVEDV (mL) 118.21 27.39
AHT LVESV (mL) 60.97 22.27

] 11.46 0.000%*
AJG LVESV (mL) 49.51 16.88
AHT EDVI (mL/m?) 86.48 24.62

) 18.22 0.000**
AR JG EDVI (mL/m?) 68.26 15.74
ARHT ESVI (mL/m?) 35.14 12.83

6.56 0.000**
AR JG ESVI (mL/m?) 28.57 9.68

*P < 0.05, **P < 0.01.
3.5. ML IERTUHERZT LRI S

Nt DR R BT E N IR BIREN, AREE S T AR TS TR AR AR A B (A ) . ST R
N 4), ERIEHRA S RIERAAE AEDVI (18.33 vs 18.12 mL/m?) Jz AESVI (6.97 vs 6.17 mL/m?) L[]
BTG R (Y P >0.05). X R EIREBOEIRHAR G LaRHERAR, 5 P Fh ke B A i3k 0 = [l 45

AIROR EIEASERL
Table 4. Comparison of changes in ventricular volume indices between the full annuloplasty ring group and the partial annu-
loplasty band group
4 ERFMMASFRTIAE OIS TRIER TR
MRS E R (L = &8, 2= F¥IF) CPFE £ rEE) AEDVI AESVI
1.0 (n=98) 18.33 £19.22 6.97 £8.98
2.0 (n = 100) 18.12 £ 17.19 6.17 £ 7.63
P 0.935 0.501

P<0.05 NBESHEE N A BaRRATER S ARG —FRBRHEHEQ = RiiE - RJEHE); EDVI: ELZEEFiKAL
HRIREG ESVI: o0 BURE R B Fa 5.
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3.6. BMERB - RMRRIEEALLE

ARG TEE P EoR, SRUEHAS PRI H K SORAE R P A 457 0.000, 411 % RISt
FR(P=0.130). FRRgi R ZHURFH ARG EIZISEIL 1 SO 58 A BR B 2 R, A5 R VE LR 5.
Table 5. Comparison of postoperative mitral regurgitation severity between the full annuloplasty ring group and the partial

annuloplasty band group
5 2REMASEREMARGE ZRERGREE

IR R E R (L = 2, 2= L3) (PR ARJG ZRIER I
1.0 (n=98) 0.000
2.0 (n = 100) 0.000
P 0.130
P <0.05 A G Lo

37. REREMBRSALERTREROBEXES T

Pearson A543 T Bor(ILFE 6), FEHNHE B A% (Size) 5 ARG — A £ O E X FIEFR(EDVIL ESVI)IZE %t
{370 35 2 1 AH OC (35 P> 0.05) o (HAE A FRGE IR |, 2% 5 R~ 5 AEDVI (r=0.150, P =0.036) /2 AESVI
(r=0.182, P = 0.010)#) 2 4 it 2= B E M 55 IEFH K

ST T 3 8)iE— DAL, TBRAEA IR & I A, X RO, 4R E
K HIA SR IR RIS BLAE S fabn BN & B2

Table 6. Correlation analysis between annuloplasty device size and left ventricular volume indices

6. M REMRS A OERTURRMEX 2

AJ& EDVI (mL/m?)  ARJ5 ESVI (mL/m?) AEDVI AESVI

R R 0.106 0.122 0.150* 0.182*

FE R P{E 0.139 0.088 0.036 0.010
FEA & 198 198 198 198

*P < 0.05, **P < 0.01.

Table 7. Correlation analysis between annuloplasty device size and left ventricular volume indices in the full ring group

=7 ERAMERTRERRS D OERRIERHEX TS

EDVI (mL/m?) ESVI (mL/m?) AEDVI AESVI

IR REL 0.026 0.045 0.165 0.198

2 R P{H 0.802 0.660 0.104 0.051
ey 98 98 98 98

P <0.05 NGt #E Lo

Table 8. Correlation analysis between annuloplasty device size and left ventricular volume indices in the partial band group

8. FRAMERTRENERS L OERRIERHEX LS

EDVI (mL/m?) ESVI (mL/m?) AEDVI AESVI

AR R 0.111 0.103 0.146 0.145

B R P1A 0.273 0.312 0.150 0.152
A= 99 99 99 99

P <0.05 NGt #E Lo
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38 MEEERA, ARS5ELCEFTIERHEIE S

381 MBVERERTSALERFERNAERET

AL VT AL BT 2% B AU (Size) WA S5 — i 72 0 Z P IR R AR EW(ED VI o O S IR R I /TR
H(ESVI) A JG 7e O & 5 5 ISR FE (R ARG & A ) TN A, ASHIF AL T fA] B Mk (el A A Y, 25 5
W7 9,

[ AR 34T 2o, XF T EDVI R ) 2 230 R? 4 0.011, %5 R24UH 0.006, $E7~E N %5 E
TS KM BEMAREA G — il EDVI 45 L1% A 7 8. BRI R TR, F=2212, P=0.139, it
B EASRE G E 2 FIFARE, RE RS S5ARE EDVI Z A RZE M LR IECR. BIHR
s RiEon, BRI 230 B 4 0.912 (hrifEiR = 0.613), Atk &%k Beta 4 0.106. 3
WEMRI LSRN t=1.487, P=0.139 (P>0.05). L4k, FALH D-W {8 1.969, #21 2.0, KK ELZ
[ ANELE E A e, LIRS SR VIF B9 1.000, ANFEAEZ L2 ) .

ESVI [FIHRE R () 2 7%k R? 4 0.015, 1A% )5 R? 4 0.010. XKL B R~ R RE R J5 —
Ji ESVI 21 1.5%H)48 S 5. B AR 06 45 S /s F = 2.936, P =0.088 (P >0.05), $&/~iZ[mAMEAI7E
GuitH EARIRBIRE K, BIESHATREA T, 3B R 5 ARG ESVI Z A AR Sk i 3 A P T OC &

FEEA R BT, 28R AEbrE L 250 B v 0.645 (brifEi =0.376), btk %k Beta 4y 0.122.
CEMI AR RN t = 1.714, P =0.088. /R P {EHEEE 0.05 KIS R I H — & I 1E w2 ma e, (3
TEG R L BRI E R S 3R G ESVI EMAS RS ER « thah, BRE) D-W B8 1.998, JEH #L
2.0, RUIFEATRZMALNE R IF; FELME2ET VIF E5 1.000, R EILLEMETI.

AEDVI R i1 BoR, 2B RS AEDVI M2k [RIABE R B A Fiit-2% 5 U(F = 4.461, P = 0.036).
B IRSHEE R % B v 1.487 (b = 0.704), #rifEfk 5%k Beta 4 0.150 (t = 2.112, P = 0.036). 157
R2°4 0.022, $&/~3%E RS AR AEDVI £ 2.2%10748 S5 S5 R, 2% B AU I3 n &5 72 0 = 87 5k oR
A ARSI B A 3G R S IEARDC, BRSO A% 258 B 1 B8 8 S IO L B v 4 0 B R A AR [ 4

7E AESVI FI5r R, (Bl [ R R 00 5 35 14 (F = 6.695, P = 0.010). 2% & R ~FRdRbriElL 2% B
v 0.829 (brifEi% = 0.320), Fpifitk 2% Beta iy 0.182 (t = 2.587, P = 0.010). 74 R2Jy 0.033. 45 HiEsk,
$eE RGP0 AESVI B W2 IR f2m, REBORMAS S B A, o0 25 W AR 2 AR [ i 152 58
VAR
Table 9. Univariable regression analysis of device size on left ventricular remodeling indices
9. RERTHALEEMEIRMNERRETN

41+ (Statistics) KJG EDVI AR J5 ESVI AEDVI AESVI
eprifitb 7% B 0.912 0.645 1.487 0.829
FrifEiR(SE) 0.613 0.376 0.704 0.320
FrifEfk 24 Beta 0.106 0.122 0.150 0.182
t1H 1.487 1.714 2.112 2.587

P 0.139 0.088 0.036* 0.010**
R2 0.011 0.015 0.022 0.033
W5 R? 0.006 0.010 0.017 0.028
Fii 2.212 2.936 4.461 6.695
D-W & 1.969 1.998 1.930 2.011

*P <0.05, **P<0.01; ARSARHEGRE BN E.
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38.2. MBMNKESALERRIBRNSERYASH

N T HRBRAR T HE 2 22 53t R AR 2 ARG RO T, AW 1S TR AR K
FRIRE 73 2 BN R 5 )2 3 )= L AN AT R R SR rh S 4R (5 B il N R
ZRIMERE . WHUIBREE); 422 2 5l AE BRI CREL S ) .

10 WS R, R B RS TR U 2 2 VBRLHAT A5 (1 i@ /1 (EDVI 28 R? = 0.507,
ESVI f% R2=0.603, #J P <0.001).

Table 10. Hierarchical regression analysis of baseline pathophysiology and surgical techniques on left ventricular remodeling
indices (layer 1)
= 10. BEHERTSESFARARNZLEEMRRNSBEIADH(SE 1)

HA®E()E 1) ARJ5 EDVI ARG ESVI AEDVI AESVI
WA 18.051** (0.002) 4.198 (0.170) —18.051** (0.002) —4.198 (0.170)
ESEES 3.709 (0.222) 2.298 (0.171) —3.709 (0.222) —2.298 (0.171)
GH 0.230** (0.003) 0.089* (0.040) —0.230** (0.003) —0.089* (0.040)
RATEEL B4 0.439** (0.000) 0.577** (0.000) 0.561** (0.000) 0.423** (0.000)
B8 5 B Rk —2.143 (0.475) —2.296 (0.167) 2.143 (0.475) 2.296 (0.167)
ANTLHEREN -1.768 (0.353) —0.964 (0.356) 1.768 (0.353) 0.964 (0.356)
R =RIFE R -1.078 (0.701) —1.035 (0.504) 1.078 (0.701) 1.035 (0.504)
H R 184 5 e - —0.931 (0.828) 0.130 (0.956) 0.931 (0.828) —0.130 (0.956)
=AYk —2.097 (0.515) 0.120 (0.946) 2.097 (0.515) —0.120 (0.946)
IR -5.007 (0.157) -0.574 (0.769) 5.007 (0.157) 0.574 (0.769)
R2 0.507 0.603 0.631 0.462
WG R? 0.484 0.583 0.613 0.437
F {5 (P) 21.407 (0.000) 31.506 (0.000) 35.515 (0.000) 17.873 (0.000)

*P <0.05, **P<0.01; ARRAMERGF—HAMTIE.

ARAT7 =R %(Beta 2124 0.68~0.76, P < 0.001)F1 = %3 (P < 0.05)/& A J& 7 FE IR A Bt 12 35 1 Tl (81 3%
TERGIEAR AL, S IR MRS B BAR (WA UIBR . = A D152 K [RIIA A B T R B 25 R R 46 AN [
REFZS R R 80BN, 3-on A B T AN, (BAEAR G — RIS b R IE B e it 2 25 22
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Table 11. Hierarchical regression analysis of annuloplasty device type and size on left ventricular remodeling indices (layer 2)
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