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Preoperative serum sRANKL/OPG stabilization predicts restored sinus rhythm in persis-
tent atrial fibrillation patients after valve surgery with concomitant modified maze proce-
dure
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*Department of Cardiothoracic Surgery ,the First Affiliate Hospital of NJMU ,Nanjing 210029 ,China)

[Abstract] Objective:To investigate whether preoperative serum soluble receptor activator of nuclear factor-xB ligand (sRANKL),
osteoprotegerin(OPG) ,and sRANKL/OPG ratio are associated with the stabilization of restored sinus thythm(SR) in persistent atrial fib-
rillation(AF) patients after valve surgery with concomitant modified maze procedure. Methods: We enrolled 114 patients with persis-
tent AF who restored SR after valve surgery with concomitant modified maze procedure. According to the clinical follow-up outcomes
at the third months after surgery,all the patients were divided into the AF recurrence group and the non recurrence group, respec-
tively. Preoperative radial artery blood samples were obtained for measurement of serum sRANKL and OPG by ELISA. Results: Pre-
operative serum levels of sSRANKL,OPG and sRANKI/OPG ratio were significantly higher in the AF recurrence group than those in
the group with no AF recurrence. In multivariate Logistic regression analysis, except left atrial diameter, preoperative serum sRANKL
level and sRANKI/OPG ratio independently predicted AF recurrence. According to ROC curve analysis,the best diagnostic values of
serum sRANKL level and sRANKL/OPG ratio for predicting AF recurrence were 6.75 pmol/L and 0.87 ,respectively. The sensitivity,
specificity, and accuracy of the recurrence predicted by sRANKL (>6.75 pmol/L)were 89.7% ,89.3% and 89.5% ,respectively,and
those by the sSRANKL/OPG ratio(>0.87)were 92.3%,98.7% and 92.1% ,respectively. Conclusion: These findings suggest that preoper-
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ative serum sRANKL level and sRANKL/OPG ratio independently predict the recurrence of AF after valve surgery with concomitant

modified maze procedure. Therefore,it can be used to screen patients who are suitable for the modified maze procedure or to be used

as the target of early intervention to reduce the recurrence of AF.

[Key words]

modified maze procedure
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P18 & (osteoprotegerin , OPG)/#% [F F xB 3Z /&%
{1t ¥ (receptor activator of nuclear factor-k B, RANK)/
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RANKL) 4l f5 9 % 378 A8 A B 58 b (B B 3 F
58 & B, Rl i 52 e G B 8] B 2T 4E 4L L B LA
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2 # R

P AL FR A () P A I O 5 g TR 22 S TR 4t
TFa 3 S, T ELR R MR BRI A R JE BILAR 8 <
I} 1) 22 St G it T 3 B AF AR C- S 8
F(C reactive protein,CRP) . 7 Bifi F2 | 22 Jr N 42 (left
atrial dimension,LAD) 747 57 N 4% (right atrial dimen-
sion, RAD) \7c 5 LA (A Ji 45 Be IR 18] 247 ) 2 5 7 SR
M, 25 A g L (P<0.01,3% 1),

F1 AF A SR E—BHEHILE
Table 1 Clinical characteristics of patients in the AF group

and the SR group

WL TG b AF %4 (n=39) SR #(n=75) P1{4
P 51 (1) 0.552
% 24 34
e 15 41
AEHE (%) 46.6£8.3  49.249.3  0.453
EN R IP €
CRP(mg/L) 5.63+2.42  3.56+2.13 <0.01
R NEE 5 97 Tt (4F) 9.6+4.0 8.1+3.5  0.099
s B A (#41) <0.01
<14 2 31
=14 37 44
NYHA 4344 0.433
I 4 1 4
11 391 15 25
112 14 40
4] 9 6
RO E R B A 4K
LVDd(mm) 52.9+6.5 53.9+9.0  0.737
LVDs(mm) 36.0£5.8  36.4+6.8  0.811
5 1M 53 H(EF , %) 63.1£6.7  62.3+6.3  0.290
LAD(mm) 64.949.2  49.3+49  <0.01
RAD(mm) 472469  41.8+44  <0.01
PASP(mmHg) 422478  41.5£10.0 0.331
S5 95 T4 (431 0.213
R 37 64
RATHE 2 11
FAAH B
AT = S BB A (19]) 28 38 0.045
7 By it A (i) 16 6 <0.01
MHIMIE PR (] (min) 95.0+10.0  95.0£8.0  0.999
= By ok BEL I 15 18] (min) 54.0£8.0  54.0+6.4  0.653
YNEYIPS €
ML A8 i (h) 22.3+50  20.6+6.2  0.355
ICU FE Bg i} i (h) 38.8+10.1 35.2+11.9 0.095
LNEREARTRIC) 18.6£3.4  15.4+2.7 <0.01

AF ZH AR I35 H sSRANKL .OPG 17K F- 35 i 3%
=T SR 4, 2R A gt s (P 1<0.01, & 1A B),
M B4t 3 OPG/RANK/sRANKL % 3% ¥ 9 sRANKL/

OPG v fE 75 W 2 18] 1 22 52 A7 e 72 3 ) AF 4l
& T SR 41(P<0.01, &1 1C),

A

*
[ 1

—_
[\S)
1

—_
(=)
T

sRANKL(pmol/L)
ST ST NUC N

AFZH SRZH

OPG(pmoll)

AFH SRZH

0 L
AFZH SRZH

W20 L%, "P<0.01
1 AF £7%1 SR A7 M F sSRANKL (A) .OPG(B) 7k F
% sRANKL/OPG (C) bt &
Figure 1 Serum levels of SRANKL(A)and OPG(B), and
SRANKI/OPG ratios(C) in the AF and SR groups

PR E T 45 R BoR, RETIILE sRANKL F
OPG 7K ¥ sRANKL/OPG LAE VI S AF 52 . RAfj
CRP /KF \LAD, Z MM 5K G AF & &A%
(P<0.01,% 2); 0K RN R B LA Z R Logistic
LB B, B LAD 4, RHETI0TE sSRANKL 7K ~F-F1
sRANKL/OPG At REAM 57 T AR J5 AF 198 & (P<
0.05,%3),

MR8 fe K 298 48 BUR B B2 W S R 0] 75
#| sRANKL 1 sSRANKI/OPG e AH 1 #5c A4 8% W 5 23
2R 6.75 pmol/L F1 0.87, 15 i £ 18 B4 B ok
0.942 F1 0.958, e fE#Br S - sSRANKL 8 I g R %
BTG AF &R M BUSPE | RS FE RS 25 5
89.7% .89.3% .89.5% , Ti sRANKL/OPG Lt {H H
92.3% .98.7% .92.1%(P<0.01),,

3 i
R L D BER GRS AT FHA JE A AF,
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xR2 FEPTUREEAREAF EXMBRZRSN
Table 2 Predictors of AF recurrence after valve surgery
with concomitant modified maze procedure in
univariate analysis

febr  AF4i(fl) SR41(#)  OR (95%CI)  P{H

B AR 0.077(0.017~0.342) <0.01
<1 4F 2 31
=14 37 44

CRP 2.839(1.264~6.375) <0.01
<387 mgL 13 55
>3.87 mg/L 26 20

LAD 9.714(3.754~25.141) <0.01
<55.0 mm 7 51
>55.0 mm 32 24

RAD 2.679(1.202~5.967) 0.015
<44.0 mm 14 45
>44.0 mm 25 30

I 95 9 K] 0.341(0.066~1.497) 0.128
WP 37 64
IBAT 2 11

Eﬁf% 2.478(1.079~5.692) 0.030
H 28 38
G 11 37

22 iR 0.196(0.076~0.504) <0.01
A 16 9
7 23 66

sRANKL 50875(11215-230783) <0.01
<566pmol/L 2 55
>5.66 pmol/. 37 20

OPG 7.303(2.936~18.164) <0.01
<738pmol/L. 8 49
>738 pmol/l. 31 26

sRANKIL/OPG 50875(11215-230783) <0.01
<0.79 2 55
>0.79 37 20

T EL R 0 B UG DR, T B0 A A 2E I I
I F AL B ORI ZJYNRIT AF &4
220 7 A HLO BEAE B G T B AR AT YR TT S
ANREFE AT, B MM G 2 S5 25 ) i %, TR LI R I
FE B O R R B R AT IR YT, AR T X
AF (9 B ARBLH DL Sl B 2K 5 TR 0936 97 R R
A AF B I I8k AF 195 82 45 R M
A, # A ARG a e WA E R HETEZM
BEARGHR BT AF & K& i [ gl

2 SCHRARGE AR FT AF K LAD K AR K
KM AF S5 fa b N 2 3 RE R ok B2k B R IR T
AF P97 304 F X R T LAD B 18 5 22 1571
Melo %5745 Hy LAD 3§ R J2 ot B 2K 5 T AR 3 2 i
) — T B BT 6 bR . Nardi 25 USBEST & B0,
WA I RRER M AR RE AT O R 2R TR T O
SR BH O D A F R A SRR A O I AR
i LAD BE S W0 3 45 A8 #1417 B R 9
Dong %52 3H | LAD 3 KOk R ok 5 AR i)
SR P LAD B, I Rl 4 2 [B] 4 B25 n] g bl
RO BRASHAE 3 2638 5 AR IT 25 A — 30, A0t
FER I, LAD AF J5 2 AR TI0IN 0 3K B RS AF
(5L %, BLANE S B ZE B AR b B 0 2 2 3K Fy
Ja AF W2 % X — @R I rl LA Farman 52VRY
30 A R AT 5T R I BRI & O AR BE O
MR & 2E S LAD M R/ANEDIAH G, O AR R
K, AT &I AT, (B — D058k B, HH L
AF R FE A2 B i fs , LAD 55 GE A R fG 16 R 7 2k 37 7
Mek RREARG AF WE K, XAlgeEm TFART
AF TH @RI AR O JE 20k T AF e 42 D5 1 X)
ARJG AF & & W52 m i R 1T FAR 59 K% LAD
e B[] Ytk DL OE T RF SRR AT AR 192 K
T3 AN AR R KRS B 32 A UL R 1520 i

®3 FHTUREEARBRFEEELNS EE Logistic B 35317

Table 3 Predictors of AF recurrence after valve surgery with concomitant modified maze procedure in multivariate Logistic

regression analysis

ES B Sh Wald x* PfH OR(95%Cl)
LAD 1.661 0.622 7.134 0.008 5.265(1.556~17.811)
sRANKL 2.125 0.882 5.805 0.016 8.376(1.487~47.198)
sRANKL/OPG 2.723 0.874 9.719 0.002 15.229(2.749~84.376)

LAD K /INAE BT % 0 b 5 o i 45 ) A 1) ™ B

BE 1 H LAD 33 KA Bp i S 3 B0AE Bs A T B ) D
B AN  ABFSE 20T & B, AF 4 B9 AR HT I CRP
KB 5 F SR 41, il fE RS AF 2 & 1 T

HF  HARREI S 0 AF 5%, SAEA B O HIE
S AT DASE A 9 5 I 0 O B W A A Ay —
BN MRS S AF B LMY, R
HIT B LT PP CRP AT 0 5 45 FA) E A
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oOEMEfT M Rk R E RS E A —
J5 1T, CRP AE A BRI R b 772 4 FH A S e 98 i 7
FE a5 , USRI S e & IO REAE S AR
52 % W 37 R R F

G C AR ZHRIE 5B T 8RB R S 50
AF R fER E E AR 2 8 F B st
XS R 2] LR R B TP AF (942 %, 18 Sk
WP L R0 3 TS A AT R R B R AN RBE 4 e
AR ARV E A, i RET LAD J& B 15 fx
Z IR R E TR fE R R % . LAD &
KO WLET S J K | o0 G 5 4 TR 7™ o, R/
(AR AR [, AN 25 55 T B a3 B ol A6 4 ) 2 GF s
WA T 5 % 511 H LAD 38 R AR B 2K 30 I 557 ok
AF S5 PR 25 L | JC 1 A8 o il 8] P9 38 23 46 /) LAD
DI R R B RS AF W& % . OPG . RANK
RANKL #fJ& T s YR IR 7 1 K%, OPG A R 15
Az AR 5 RANKL 2545 AT L BH BT RANKL-RANK
ZARGE G BN GER N, Ir L RANKL/OPG LU AE
—ERRE LA R A T . Z BT R
OPG/ RANK/ RANKL %1 P 3 5 7T 38 2ok 52 .0 7
] J5R £ A, 75 0 5 LA 008 T R i 2 o 25 3
RARIE L P 5 A, T3 AF RAEFERE, Cao %
TS T AT T ARIET R HAR S A s s
AR AF BB R IS % OPG il sSRANKL
KRB, AF 5 R 2 I3 7 K7 i 2 T8Ot
Mo AT AT T MR & IR 2t AF A1 4T
MR R E AR A B R R AF B K 4R I i
# sSRANKL OPG /KF- & sRANKL/OPG H.{H ¥ 2 %
T SEROHEA, ZR AR, — i, AR
B IS H sSRANKL 7KSF- Fil sSRANKL/OPG L {E #k
15, AR ORI L B G5 ) R e ™ T 2 R A A
AR 10 D 200 B JE 1 300 B | R i B B 1) S kO A B
Sy 8K 5 05— J7 L, AR AT 1) sSRANKL/OPG A
R T 1 M T B R BRSSO g [R] BT AF
Al 4704 B B AR i BT I A3 10 0 B 45 A T A 7
JE B Py 23 m R s PR A R HE AR B & I,
I3 sRANKL OPG AT DL FIFEARTT s A J5 1 T 4
SR R E ARG AF E K

Ak, Cao S5 T SE K B, TEFRAIAT TR
HARJG Ash#EE sk o/ e AF 835 P, RHT
sRANKL 7K 3FFil sSRANKL/OPG {8 34 7T 44 > Fiil
AF B R a2 B e 1 i AT A
fATIA N, R AT I sSRANKL=3.44 pmol/L 5§
sRANKL/OPG=0.53 W% RJ5 H h 56 2 17 AF 5

B o Rk U B AR R AT R
PRE R AR JEIZ IS 5 I 95 191 2 R R -
AF F7 0 HETF AR B 835 AR — D 0k A7 ok R ik
BARM B E NS 4SS SR BTRE Y A
I8 FLAE S MR IEER & IR RRE2 Mk AF R TR0 ok s
R B KB, RAT I sSRANKL 7K Fi1 sSRANKL/
OPG A REAE M fER: Al S U AR 5 AF 18 K
iz Fl ROC Bh £ P 1 7 sRANKL 1 sSRANKL/OPG
FEfE T ok Bk B AR S AF & & F 0N M (8, 5 5 1.
5 sRANKL Fl sSRANKL/OPG H AR (1) fe FE R B 54351
9 6.75 pmol/L. #1 0.87, HMIGAWFTELE R A H 1ML 7
sRANKL=6.75 pmol/L 5% sRANKL/OPG =0.87 & #
) AF A fE LB R I A7 80 R R B TR ANEE 5 I R
o AT B 2 F 5 A5 5 B &, 2R R E v B AN IS
B EA BEITR R R E TR, TR R AL T
T vk LABRE v T AR5 52 Al ik HIH A T BORJT AF;
T L T PN A 28 8 T e L B & I I A ok R ok Y
FARHBCRELF, I, RAT LT sRANKL 7Kl
sRANKL/OPG U AE RIAE S #HLIG PR A8 A FH R i 18 i
BATHR S FARM R ; 7 X TR LEAR S5 25 5
HR ABEAATH R AT T AR w] 6l e KA A
PRAC IR T SR | a0 2R 4 31 I a2 38 o 44 i ekt
O RO R G = 2R AR I R AT,
TR AR 2 M ] AF AH A5 538 1 DL AT 22 7
WS N B SRR AR R AR MITRIT RO, e R
BTGB, LR R ORI sSRANKL 7K
1 sRANKL/OPG LB e 2 37 T500 3 B0 45 0 AF A
HATM R E ARG AF & %, Bk LAD b, R i
% sRANKL 7K Fl sSRANKL/OPG F{f tht Al f g —
T Il PR F8 b FH R i 3 0 15 38 A 47 ok R ok B TR i &
AR TR B R T A A
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