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[ ZEIHMN 2> EARTFTEMBIRRTEHEZ EHRF(CDFD A4 K& E 5B RNAX L ERRERFHEZA
(IncRNA XIST) Tt RJjg A A 9 EMAL, HiE LI 2022 F 1 AE 2024 F 2 AFMTARERICE 196 6l fr £ L 1
FTEMBHNEREZEAFRRS L MRBERE 6 AANARTHLA S H LK AA R I KA, KRR G M 5 T B (PSM) & B A& 41 18] i
FA . KA Voluson E10 B H & 2 4-#)# F 5B AU 2 RaT . KRB 1 A A4 K8 i ik & (EDV) Ok % 8 £ i ik £ (PSV) LT
EMAHEM(UA-RD . T EH A (UA-PD . R R R R AL F RS8B4 XK B (GQRT-PCR M Z K. KRB 1 A A IncRNA
XIST, 5% A Logistic ® )2 5 #2 45 # CDFI A4 . IncRNA XIST 5 2 A K FTMBH B RE L AN L Z . RA S RE T4
(ROO WM E 5 BERFAMML, ER KRB 6AA AL R P A 54k i5,55 #1(28. 79%0) LA ; L AL & £ A 41 A AT IncRNA
XIST.EDV.PSV . UtA-PI1 & T A £ 428 , UtA-RIA T R LA M, 2 F A%+ FELG AT 11.733~16.918 Z 18, P<C0.05);
ROC # & % 7, K37 IncRNA XIST.EDV.PSV.UtA-PI,UtA-RI 0l % £ HF TME R bR E L L& T @aR(AUC) & 5 A
0.754.0.766.,0.792.0.776.0. 742, & Fm &5 AUC % 0. 918, RAE K 81.82% 4 F E A 92.73% ., B4 AUC & T £ 3%
MW (Z AEA-T 2.215~3. 340 Z [, P<0. 001) ; ¥ A BT 5 41 . IncRNA XIST.EDV.,PSV,UtA-RI, UtA-PI F 14 & # £ & K e 2 1%
{6 % % 85 1.647.1.875.1. 406.,0.700,1. 664 45, % IncRNA XIST.EDV.,PSV,UtA-PI,UtA-RI # % 3 & 3 4 $ £ B F &
AT RETERE , AEFAADTREAMNML, 15 56 RGE .,
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The value of color doppler flow imaging parameters and IncRNA XIST changes
before and after multiple uterine fibroids in evaluating postoperative recurrence
CHEN Guo,WANG Li,HU Kedan,ZHANG Ke
(Department of Ultrasound ,Luzhou People’s Hospital , Luzhou Sichuan 646000 ,China)

[ Abstract | Objective To analyze the evaluation value of color doppler flow imaging (CDFI) parameters and the change of long-chain
non-coding RNA X-chromosome inactivation specific transcript (IncRNA XIST) before and after the removal of multiple uterine
fibroids for postoperative recurrence. Methods A total of 196 patients who underwent the removal of multiple uterine fibroids at
Luzhou People’s Hospital from January 2022 to February 2024 were selected as the research subjects. They were divided into the
recurrence group and the non-recurrence group based on whether they had recurrence 6 months after the operation. Propensity score
matching (PSM) was used to reduce the selection bias between the groups. The end-diastolic velocity (EDV), peak systolic blood
flow velocity (PSV) ,uterine artery resistance index (UtA-RI) ,and uterine artery pulsatility index (UtA-PI) were measured before
and 1 month after the operation using the Voluson E10 color Doppler ultrasound diagnostic instrument. IncRNA XIST was
measured before and 1 month after the operation using real-time fluorescence quantitative polymerase chain reaction (qRT-PCR).
Logistic regression equation was used to analyze the relationship between CDFI parameters, IncRNA XIST, and postoperative
recurrence after the removal of multiple uterine fibroids. The receiver operating characteristic (ROC) curve was used to analyze the
predictive value of the model. Results 5 subjects were lost to follow-up 6 months after the operation, and 55 cases (28. 79%)
recurred. After matching, the IncRNA XIST, EDV, PSV, UtA-PI of the recurrence group before the operation were higher than
those of the non-recurrence group.and the UtA-RI was lower than that of the non-recurrence group. The differences were

statistically significant (¢ ranged from 11. 733 to 16. 918, P <C0. 05). The ROC curve showed that the area under the curve (AUC)
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of IncRNA XIST, EDV, PSV, UtA-PI, and UtA-RI for predicting postoperative recurrence after the removal of multiple uterine
fibroids before the operation was 0. 754,0. 766,0. 792,0. 776 ,and 0. 742, respectively. The combined prediction AUC was 0. 918,
with a sensitivity of 81.82% and a specificity of 92. 73%. The combined prediction AUC was higher than the individual prediction
(Z ranged from 2. 215 to 3. 340, P <<0. 001). According to the cutoff value, the recurrence risk of patients with high values of
IncRNA XIST,EDV.,PSV,UtA-RI.and UtA-PI was 1. 647,1.875,1.406.,0. 700,and 1. 664 times that of patients with low values.,
respectively. Conclusion Abnormal IncRNA XIST,EDV,PSV,UtA-PI,and UtA-RI all increase the risk of postoperative recurrence
after the removal of multiple uterine fibroids. The combination of these five parameters is helpful to improve the predictive value
and guide clinical diagnosis and treatment.

[Key words | uterine fibroid; multiple; laparoscopic myomectomy; recurrence; color doppler flow imaging; long-chain non-coding

RNA X-chromosome inactivation specific transcript

WG, 30 %0~ 700 LR B T E U L 1000 1 T A6 A HE R R LR R IR A @O B IR 2, R
B VR AAAEEAE nTREME . T B WU AT LR B R 5 F1 HABAEAT IR YT 5 O o [W) — 21 15 Uil 14T A 552 it JE s 5%
2 Hoh 22 05 WUJR mT BE 23 B9 & H 281 L TENEHEREA; QR FABEZ R EH.
MR AR, M FHARREF, kT L BrAr it . O 5 JF 78 N B A0 AE | 138 % L AR R 4E
FMBRAR AT IR & WL A 2L, (R BB E AR F RE AR s O TR RO O ISR s 3
J1 AT BER L RS R B R )5 6 A~ H @GR AL s @ T ELO S IREA 2.
SR ARIR 350 LA b, TR AT AR b L0 B0 2 K 1 ARWEFE LY M N B BR B fe B B s it v ad i
FE NI AR 5 % H B | % T .
7 (color doppler flow imaging, CDFI1) E. A 1% &
M G | 45 A A7 B0 S5 R R, 0T 2 07 LR R AL T
BB AR S B WU 2 W R )T R U PEAG
AR AR R YG . SR CDFL %) %2 i il <R+
TR WA A 25 R, G A T O Ik B, K
HEAR S RNA X 3 (R &35 45 57 % 5 AR (long non-
coding RNA X-inactive specific transcript, IncRNA
XISDTEFE N, FENRER&E T ERER
IR AT RE 5 R I AR M S T K S I I R
WETESA G, FILIA N . CDFI 2405 IncRNA XIST
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PRufE™ B A 4 e AR | TR 0 A IR B A B L WM EIE, B2 A E& 10 4F L ETAELR MRS
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1. 2.4 IncRNA XIST #&n 7 &

ARET ARG 1A s E# K 5 mL, 2.0
20 min(2 500 r/min) 4 & ML . F Trizol 57 $2
B 3 & RNA, 6§ 5% 5 cDNA, Rk | Power
SYBR™ Green PCR master mix 1752 I 2¢ 6 &
4 5% 2 B (real-time fluorescence quantitative poly-
merase chain reaction, qRT-PCR) , IncRNA XIST IF [f]
18755 -AATGACTGCCACTGCTGGG-3", X
51 ¥ 9. 5'-GTGTAGGTGGTTCCCCAAGG-3';
L GAPDH J NS 3K, IE 519751 .5 -GTGGA
CCTGACCTGCCGTCT-3". ;1 5 9 ¥ %1 : 5'-GGA
GGAGTGGGTGTCGCTGT-3", K 2 " %it®&
IncRNA XIST # X} ik &, 51 ¥ 790 il b4t 5 A
YIFRHECA R A St

1.3 &t EHZE

N H] SPSS 28. 0 AbFREHE . A7 G IEA S A it
VORI B+ bR vfE 22 (x +5) FoR L 4L A LR A
ST FEA ¢ K3, 3 HO R DU (o) B E 43 L

(VDO FR A R X K 5. Logistic [A11HJf
2o M CDF1 280, IncRNA XIST 5 £ % 7 & il
FMEA G E R KR, Z I H TAEFFIE (receiver
operating characteristic, ROC) fit £k & fif] & T 1 1
(area under the curve, AUC) 3 #1 CDFI 2%, IncRNA
XIST Fl {8 , Logistic BIAL &35 R84 ROC il
2% ,Delong 6 56: H AUC K/, K8 /K#E «=0. 05,

2 R

2.1 BE—MARILR

AJG 6 DA WFFEXI R P AT 5 107,55 12
%,136 PIKRE R WAAREH KEEHA, 5K
R AR B R AW AR BN R H B 2
VIR e RAR A ARG 25 W67 o LU AR, 2 57 A 42
T LG/ HA T —11.733~16. 918 Z ], P <<
0.05), KA M 4543 VLB (propensity score match-
ing, PSMD LI 1+ 1 JCfiL)S . & R AT kAl
955 Bl A — BRI 2 R R gt B X
(P>>0.05), W% 1,

X1 PSMBAIERWA—RAMEER x+s.0(%)]

Table 1 Comparison of general data between the two groups before and after PSM [ x +s.,n(%) ]
PSM i} PSM J&
RgE|
HERM(n=55) KRE K4 (n=136) /X* P HRM(n=55) KEKH(n=55  (/x* P

£ IED] 41.054+4,13 39. 9845, 36 1.329 0. 186 41.05+4.13 40. 4444, 68 0.725 0. 470
VI AR (%) 12.0741. 28 14.66E1.42 —11.733  <<0.001 12.07+1. 28 12.34+£1.01  —1.228 0.222
BMI(kg/m?) 22.2140. 66 22.304+0.54  —0.976 0. 330 22.2140. 66 22.0840.79 0.937 0.351
WU ECE 3.520. 44 2.4640.57 12.374  <<0.001 3.5240. 44 3.4140.53 1.184 0. 239
WL $5e K A% Cem) 5.2840.53 4.0740. 41 16.918  <<0.001 5.2840.53 5.1040. 65 1.592 0.114
ZER (PO 1.53+0. 38 1.60+0.35  —1.221 0.224 1.53+0. 38 1.46+0. 42 0.917 0.361
=KD 1.3440.33 1.2540. 40 1.477 0. 141 1.3440.33 1.3940.31  —0.819 0.415
F AR} H] (min) 100.124+13.34  102.24+11.98 —1.071 0. 285 100.12+13.34  99.53+14.56 0.222 0. 825
A i (mL) 75.52+5.31 73.79+6. 34 1.785 0.076 75.52+5. 31 76.38+4.77  —0.894 0.374
ARG I R IE 0.012 0.915 0.135 0.713

H 5(9.10) 10(7.35) 5(9.10) 3(5.46)

¥ 50(90. 90) 126(92. 65) 50(90. 90) 52(94. 55)
RIG5WET7 12.441  <<0.001 0.154 0. 695

H 22(40. 00) 92(67. 65) 22(40. 00) 20(36. 36)

& 33(60. 00) 44(32. 35) 33(60. 00) 35(63. 64)
%4 2% 0.126 0.723 0.598 0. 440

2 25(45. 45) 58(42.65) 25(45. 45) 21(38.18)

7w 30(54. 55) 78(57.35) 30(54. 55) 34(61. 82)
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PSM #if PSM J&
i H
HEM (=55 RELH(n=136) /X° P HEM(n=55 KEEKMA=55 /X* P

i 0.695 0. 405 0. 266 0. 606

Ee) 8(14.55) 14(10. 30) 8(14.55) 10(18.18)

i 47(85. 45) 122(89.70) 47(85. 45) 45(81. 82)
AL A 0. 340 0. 560 0.767 0. 381

H 16(29.10) 34(25.00) 16(29. 10) 12(21.82)

7 39(70.90) 102(75.00) 39(70.90) 43(78.18)
ERCYRES — 0. 082 — 0.248

A 2(3.64) 0 2(3.64) 0

b 53(96. 36) 136(100. 00) 53(96. 36) 55(100. 00)

W — 7 n R H Fisher # WK L5,

2.2 WiZH CDFI £#{.IncRNA XIST tb#&
R HAARTET IneRNA XIST.EDV.PSV . UtA-PI
MTARERA UA-RIMKTFRE k4. =27 A 5101

2B (¢ HA T 4.380~5. 673 Z A, P<<0.05); %
HARE 14 H CDFI 8. IncRNA XIST [t £ R
TGt E L (P>0.05), L3 2,

%2 W4 CDFIS#.IncRNA XIST b8 (x +5)

Table 2 Comparison of CDFI parameters and IncRNA XIST between the two groups (x £s)

21 51
e an ¢ P
&M (n=55) KE KM (n=55)
IncRNA XIST N 1.5140.43 1.1040. 32 5.673 <<0. 001
AJE 14 A 1.15+0. 38 1.0040. 46 1.864 0. 065
EDV(mm/s) A Hif 12.44+3.15 9.38+2.71 5.461 <<0. 001
A 14 A 10.25+2.78 9.08+3.45 1.958 0.053
PSV(mm/s) AT 48.55+10. 64 39.12410. 46 4. 687 <<0. 001
ARE14H 40.49+9. 63 38.99411.57 0.739 0.462
UtA-RI A HT 0. 6520. 20 0.83240. 23 4,380 <0. 001
AlE11H 0.7740.33 0.884+0. 28 1. 885 0.062
UtA-PI A i 1.41+0. 40 1.02+0. 36 5.375 <<0. 001
ARJE14H 1.10+0. 44 0.93+0.47 1. 958 0.053

2.3 CDFI & #{.IncRNA XIST B — gl
SEMEFENEIRAGELNE

MR 2R 2. 2 SEHURET IneRNA XIST.EDV,
PSV.UtA-PI, UtA-RI #1743 7. ROC 4k %7K .
AR A IncRNA XIST, EDV, PSV, UtA-PI, UtA-RI
T 22 B WL B B R 5 2 & 1 AUC 43 51 Ry
0.754.,0. 766.0. 792.0. 776.0. 742, L3¢ 3.8 1,
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2.4 CDFI B #{.IncRNA XIST & %4 F &5
MBSBMAREEXNMIIIER

AL 5 2. 3 RHFT IncRNA XIST,EDV ,PSV,
UtA-PI, UtA-RIT {1 # W7 {5 55 BIF 58 X5 42 400 43 Sy v 18
MMEME . IncRNA XIST,EDV,PSV,UtA-RI, UtA-
PT & {88 5 52 R AR SR AR 8 3 1Y 1. 647.1. 875,
1.406.,0.700,1. 664 1%, W3 4.
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%*3 CDFIS#.IncRNAXISTRE—HAMSEZEFENEINRATELNE
Table 3 CDFI parameters and IncRNA XIST single prediction value for

recurrence after multiple uterine fibroids removal surgery

T H AUC 95%CI T E REE D FRED P

IncRNA XIST 0. 754 0.663~0. 831 1.16 78.18 60. 00 <<0. 001
EDV(mm/s) 0.766 0.675~0. 841 12.10 60. 00 85. 45 <<0. 001
PSV(mm/s) 0.792 0.704~0. 863 48.02 61.82 85. 45 <<0. 001
UtA-RI 0.776 0. 687~0. 850 0.77 67.27 78.18 <<0.001
UtA-PI 0.742 0.650~0. 821 1.27 61.82 80. 00 <£0. 001

100

80

40

RIYE (%)

60 -

IncRNA XIST
—— EDV

—— PSV

— UtA-RI

— UtA-PI
-

40

1 J
60 80 100

100— 4% 53 (%)

E 1 CDFI&#.IncRNA XIST 82 —5iRml & & &
FEIBEIIBRARFTE LK ROC ik

Fig. 1 ROC curve for predicting postoperative recurrence

of multiple uterine fibroids using CDFI parameters and

IncRNA XIST as a single indicator

% 4 CDFI &% .IncRNA XIST X & &M FEALE

AR FEE LK ML ER

Table 4 Independent effects of CDFI parameters and

IncRNA XIST on postoperative recurrence of multiple

uterine fibroids after excision

A5 b AR ) OR 95%CI P
IncRNA XIST iR fE 1. 000

[ 1.647  1.345~2.017 <<0. 001
EDV &4 1.000

= E 1.875 1.458~2.412 <<0. 001
PSV RAA 1. 000

[RLEN 1.406  1.043~1.896 <0. 001
UtA-RI 18 1. 000

RN 0.700  0.661~0.742 <0. 001
UtA-PI &8 1. 000

F=A 1. 664 1.185~2.337 <0. 001

2.5 CDFI 2#.IncRNA XISTE &MU & X
HEFENBIBRREELZNE

K H Logistic ol 4 # & ¥ % AR #i IncRNA
XIST.EDV,PSV, UtA-PI, UtA-RI B¢ & W T £
KL B VR S B A 5 B R T, AR R A
) AUC N 0. 918(95% CI:0. 850~0. 961) , 7 F
Jy81.82% HESFEN 92.73% . WK 2, £ Delong
Ko, B A #W i AUC & T IncRNA XIST. EDV,
PSV. UtA-PI, UtA-RI 0 Fi il (Z {8 53 5] K
3.340.2.215.2.618.,2.410.3. 315, P<0.001),

100

80
£ 60
it
&
w 40

20 | ,/ll _*ﬁﬂgi%

g —— BEH
0 - I 1 L 1 )

0 20 40 60 80 100
100— 55 5 B (%)

B 2 CDFI8# .IncRNA XIST RN & & &
FENESFBRARFE RN ROC #Z
Fig. 2 ROC curve for predicting postoperative recurrence
of multiple uterine fibroids using CDFI parameters and

IncRNA XIST in combination
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Z kT EIE EEET 5. 0E 5
AN A, R R BUCE SUR T R E , T SR R R AN L
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1) REATY S VR 6 B2 55 T4 5 % B Il L, W) i 2 % A
KAYIREW SO AR FHR X 58 8B IT I & Lk
PR G B LK,
LI HEBESEYHEESHESEANXR
W R B, 5 WU AT 515 5 sh bk ok L i ik
T T S0 By A L a2 R AR Ok
W W0 5 B Bl I i I 2 ) A R e LR e R T
Ja VAL HAT B . AR ST B0 R R TR &
4 EDV.PSV UtA-PI m T AR K kK4, UtA-RI L T
KERM, /] WHE K EH TSPk AT £ 5.
SIAT R E T, F B U AR R e R s IR T 8
FE AR 51 A R SR GBI AR ISR
IHA 455 5% i A2 LIRS 1) 47 78 AT 52 i J] Bl 41
ZUMR BN 1% . B T+ EDV.PSV., UtA-PI, 3 i
RN, CDFI A6 4 45 3k 52 35 75 80, B3 )5
B RE, AT N B R B LB R 2 22 e, AR L
EDV.PSV %2 5, ki VU0 2 & M 5 WU 5 Bk
RIEERE LN AR, R
ARJG 1~3 J& N AR B i & i L F- R 4
193 T BB0URE B 5 ), A o i BOR IR 1 A4S H I
Jfidsk CDFI 24, RJ5 1 4> A W4l CDFI 24t
BOIF TG T4 S, X 0] Be 5 U g )R] | R T
PEA X AR ARADIGE ., APF5EE L. EDV,
PSV.UtA-PI. UtA-RI #i il AUC ¥t 0. 7, H
EDV.PSV,UtA-RI, UtA-PI & {5 % & & KK 2
fRAE £ Y 1. 875, 1. 406, 0. 700, 1. 664 %, # /R
CDF1 280 2 & FE NI MR ARG E LA — &
T AR L AR T E R O R R A TS .
3.2 IncRNA XISTZEU EE XWX R
IncRNA J& 3F % 5 RNA, A 3l i & 4% a2 1 45
miRNA [ #28 # Je R R 3k, 2 5 o & A & it
R IneRNA XIST J& H i A 58 8 2 19 1< 85 4%
T, AT 7E RNA JZ i [ 8 5 35 R Kk, &35 12 9 1
Fl. X5 R 22 3% K B IneRNA XIST 78 R R

PR RERE. HS TNM 00 e fo R itk B &5
Bk SIE A OC, R ERME SR L E B0 B H

IncRNA XIST /& T F 5 R MR B H fERE. b
g K % IncRNA XIST #F 58 A Wi 3% A, 25 £ 3%
AL B SY AR 3E  IneRNA XIST 76 75 WU H 2% 10 375
hHHEB T E.TES S T FEIE RN, L5
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AEUHE I LT IneRNA XIST M X 26 3k iR 15
- VIR R A R R . A ST B R L R AT A
KA M IncRNA XIST £k TARE &4, Hl b
BN 75 IneRNA XIST 38 i 22 Fh L il 42 #k A
245 W W 12 (mediator complex subunit 12,
MED12) .= i % 2 % 8 1 AT 4 2 Chigh-mobility
group AT-hook 2, HMGAZ2) FI X & 40 ffl &b 3 i
(extracellular matrix, ECM) 5 % 3 [H 3% ik , {2 #F T
Y JIUIRE 40 it 4 4, 1B A R AU . LneRNA
XIST ] 0 M4 N Bz 2B K P F (vascular endothelial
growth factor, VEGE) {5 5 1 %, 4+ W i & VEGF,
] 24 A B 4 5 % 1o Chypoxia-inducible
factor-la, HIF-1a) . 90 i FL R fiff o 2E 4 o 52 3
HE LA AR 8L A 15 TR 3R] 1Y) 22 ol 240 it A% 4 1t
ML Mtk E U A K RASBRERE L.
ARBFFTIE &I IneRNA XIST i £ % 125 WL S
ARG E KB AUC 9 0. 754, K3 48 FE AR W7 (8 40 41
J5 s IncRNA XIST & {8 &8 & & & KK 2 R 1Y

1. 647 f% G RS2 R F W 45 4 IncRNA XIST 3k K
A SR B BT 36 16 i o 31X 60 R 5 B kG s B
BSME.

.3BRAWMMESS T
it 2 BT ENUE AR ARG E R
AN AE , A B 55 Q1B MBS & CDFI 2405 IncRNA
XIST, 45 5 & BB A AUC 2y 0. 918, Fi i 52 % K&
R 5 BE R T 80 %6, W] W & T A — T AUC, iX 5
BI W 35 22 18] ] RE A7 76 HE Fh St 5@ BL L B IR 02 3F 2 %
M LR R AR R A U 2 R M e L 4
B A IS R 20 A U 48 A o 4 Bl I R 25 2 R v XL
Bor A 5 S X Pk B R R . AR BF 50 461 34 U T
] — ZBE B , WF 98 45 10 A 32 B TR i 2R 4 IncRNA
XIST By EARAE R B S HEAT 3R, JF 82 2 bl £
B IREA, 254 SRR ST, 2E 4T BE M VR A 5T
2% I, IncRNA XIST .EDV.PSV,UtA-PI, UtA-
RI 5% ¥4 B 2 & M 5 WU 5Bk AR J5 2 & K
0 o B0 TR A4 B v o T A I R A S A AL A AR AL
WIT R RS %,

(&% 30k ]
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