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Efficacy of laparoscopic unilateral salpingostomy combined with
mesosalpinx injection of methotrexate in the treatment of tubal
pregnancy*
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Abstract: Objective To evaluate the efficacy of laparoscopic unilateral salpingostomy combined with
mesenteric injection of methotrexate (MTX) in treating tubal pregnancy, and to investigate its impact on
postoperative recovery and long-term pregnancy outcomes. Methods Ninety-eight patients with tubal pregnancy

treated at our hospitals between March 2019 and March 2024 were enrolled. Patients were randomised in a 1:1 ratio
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to either the control group (undergoing laparoscopic unilateral salpingostomy) or the experimental group
(laparoscopic unilateral salpingostomy combined with mesenteric injection of MTX), with 49 patients in each group.
Postoperative recovery between the two groups was compared, including mass resolution time, time to normalization
of serum P -human chorionic gonadotropin (B-HCG), time to resumption of normal menstruation, and length of
hospital stay. In addition, differences in B-HCG levels, tubal patency, serum biomarkers [vascular endothelial growth
factor (VEGF), insulin-like growth factor-1 (IGF-1), and insulin-like growth factor-binding protein-3 (IGFBP-3) ],
ovarian function [luteinizing hormone (LH), anti-Miillerian hormone (AMH), follicle-stimulating hormone (FSH),
and antral follicle count (AFC) ], and pregnancy outcomes were evaluated. Results The mass resolution time, time
to normalization of B -HCG, time to menstrual recovery, and length of hospital stay were all shorter in the
experimental group than in the control group (P < 0.05). The decline rates of serum B-HCG at 3 and 7 days
postoperatively were lower in the experimental group than in the control group (P < 0.05). Tubal patency was better
in the experimental group than in the control group (P < 0.016). At 7 days postoperatively, serum levels of VEGF,
IGF-1, and IGFBP-3 were lower in the experimental group than in the control group (P < 0.05), and the pre- to
postoperative changes in these indicators were greater in the experimental group (P < 0.05). At 3 months
postoperatively, LH and FSH levels were lower, whereas AMH levels and AFC were higher in the experimental
group compared with the control group (P < 0.05). The changes in LH, AMH, FSH, and AFC from preoperative
baseline to 3 months postoperatively were greater in the experimental group (P < 0.05). The intrauterine pregnancy
rate was higher in the experimental group than in the control group (P < 0.05). Conclusion Laparoscopic unilateral
salpingostomy combined with mesosalpinx injection of MTX for tubal pregnancy can accelerate postoperative

recovery, reduce serum B-HCG levels, and improve tubal patency. It also enhances long-term ovarian function and

increases pregnancy rates, representing an effective therapeutic strategy.
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TR A I B AR L O DY 5 e K TG 4 T T B IS e
F2 323097 10 98 1 i B A 4T Uk AB 3, K R BE AL A
SREREZH (4252 1 IR B T B0 A B9 45 T o U R )
AR B0 A1 (3232 M6 B2 T 5000 4 B A5 T % BRURR
RIEEA RBEES MTX), 4549 6], X BEZLAR 4 25 ~
37 %, F1(30.87 £3.52) % ; & 5 5 #5 #X (body mass
index, BMI) (23.58 + 1.63) kg/m’; 5 42 I [H] (47.26 +
5.38)d; 221K (3.34 +0.76 ) IK LB 4L AF % 26 ~ 36 &7,
F-17(29.92 +3.48) % s BMI(23.64 + 1.69) kg/m?; K IK
H 2 it [a] (4621 £5.42) d; 22k (3.25+0.79) K .
P AR SERL IR, S, ZRWASIER
X (P>0.05), HAM M. ARUFRZERE%©
PR B d A ALE (20190211)
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Xof HR 2 2 52 1 T B0 Ay B9 4 6 U A o
ARAG R R BT A B R4S, 8N T8 TR 28 =ik, 7]
B AT RIS B 5K AR TR TP SR BUI EME
HEAT & B RO USRS, R TR R
FP A AR A ARAE P AR CTEE R 1 em B BITT, B AR
AR R, OIS Y TR L A RAE
eI U i S A E NN R e o 3 A
F R R S A DA LT L AR R R R S
T B, O R L R A A R A BRI A, TR
B4 55 B AL 1) D) IF /NGO U AR IR H 2. R
H X B O A S R AT 3 ~ 4 R AR BRER K v R, TEBR AR
I K 5% B L2, IF SEAT Rk Ak I . 350 4 A 58 AR
FLE LR IS, 7 0 O A B T R B X3 G e
(L pg S FE 2500 A R A A, [ 25 i 5 H20066518,
HAg : 50 mg) 30 mg, IFAEFARERFEEGH .
AR5 B B R G, TR SE AT R A B, AT AR
FIIKE NG . LA YIBETT 1241 .
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141 AREWERL  CRIF LA HIE R
M BN o E BEAE M BR # %E (B —human chorionic
gonadotropin, B-hCG) 7KV & IE K B[] . H 29K
S AEH B[] B A B B ]

142 @iFB-hCGAF  FTARET. RJF3F74d,
Wt B E R R S E Ik AR A, 4 A s
PESTHTAL (AL BEARARAF, 5.
BKI1100) A5 P45 20 1ML 3 B-hCG /K, I 115 i i
B-hCG TR, ML B-hCC FHER = (R Mk
B-hCG — ARHijf B-hCG) /ARHIB-hCG x 100% .
143 #dpgdmkot RF3ANH, @i
A VR 1 VA R S e DA A L A
BH O BB WK BB m i, e b e A
v 30 VA8 3 BH 7 ELAT AT AR B D VR B R [l
Uik, FE RSy 5 A I W B B RE ) O R
A BB RS A, e AN E N

144  Z¥Eair A, RAFE7d, WEEE

25w DK I 5 mLo T8 G A K AR B 5
(enzyme—linked immunosorbent assay, ELISA ) M) 5 i
WM N B AR K T (vascular endothelial growth
factor, VEGF) . JE & 2+ KW F -1 (insulin-like
growth factor-1, IGF-1) . JER R AEK KN F4GHE
FH -3 (insulin-like growth factor binding protein-3,
IGFBP-3) 7K. BrA7isdsn & i i b A=) T 7%
A PR F $ it
145 PR TARAT. RE3NAKAZNE
3R, WA WG, JE A A RO I A I
fEE A ZE  (luteinizing hormone, LH) . B ¥ 3] 151
= (follicle—stimulating hormone, FSH) K, ELISA
0 ifi v P B 845 1 E (anti-M i lerian hormone,
AMH) JKF- o R A7 22 RORIE 2 R R 12 A
(F15: ClearVue650) 474 B M A KAy, 055
IREPULIHEL (antral follicle count, AFC) .
146 dERARIL RJFEEVI 1AF, TCRE NIEIR |
FALAEYR AR AR
1.5 HitEFE

B9 43 7 R FH SPSS 27.0 G H AR o TR
DAIEL = brifi e (xxs) Rom, HEBH K% 3
BRI ECoR (%) Fom, IWRH X R
P <0.05 25 A et o

#HR

FARFRE R R L

R 2H 5 0 B2 A He T G B )L Y B-hCG
KR IR A . A 2K & E H R TR R B
BHA AR, Stk %, ZRWAGITHE L (P<
0.05) ; XK A HHE R BFE] L LT B-hCG KK
SEAE W I IE] . H 2R 52 TF i 1) AN g st i) ¥
FTXPREAH ., W1,

2.2 WAIMNER-hCG THERLLE

0 21 5 X B4 R R LT B -hCG K- H 8K,

2

2.1

F1 BHARBMERRILER (n=49,d,xxs)

WHIEL i B-hCGK  HLAE

il A

isf i) PR IET R IE R
R 3025+£5.02 1444+1.05  2826+3.10 557 +1.02
XPHEZH  3525+6.08  17.25+2.07  36.42+5.67 8.40+1.81
1 4.439 8.471 8.841 9.541
PAE 0.000 0.000 0.000 0.000
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2t KB, Z 5 LG 2A L (P >0.05) . 3 56 4 5 %t #=3 WMAMMEBHRLILLE [n=49, #(%) ]
MRELARIR 3. 7 AL B-hCCACT FEERILE. 20 g el Wl sk
Ry, 225 AR (P<0.05); HEdA gl 33(67.35) 16(32.65) 0(0.00)
J&i 3.7 d L% B-hCG T REARIGIET X ARAL W3R 2, R4 22(44.90) 24(48.98) 3(6.12)
%2 WARBIMEBR-hCGKFEF B-hCG THEZRLLE

(n=49, x+s) 2.4 WHF A/ MFE VEGF.IGF-1.IGFBP-3

_ ‘ _ KEMT
4151 *F’(”Ii/_ff o 713;’53 i“hcwfjﬁ/fd B8 45 0 8 2 R BT VS VEGE . 1GF-1,
i) 1869.27+20829  82.38+9.82  90.23+11.76 ICFBP-3 /K ILAL, 2o hide, ZE5 b iseitef
X HRZH 1873.32+21044  89.25+1048  97.51 +12.10 X(P>0.05) o X B H B AT 7 d IfL 7 VEGF
i N 3348 3020 IGF-1., IGFBP-3/K-FILEL, Zifalhy, ZRHALR
PlE 0.924 0.001 0.003 NES-SE0 <0.05) ; WA ARG 7 dJ]fIlfl%!3 VEGF
IGF-1. IGFBP-3 /K V- Y {Ik T X B 20 . X iR 21 '3&(

2.3 FHAHINEEWHIRRILE B AL 7&}:7 d 1.7 VEGF . IGF-1. IGFBP-3

PR 2 X I R e, e WO, ol g, 2RI S
FIKG I, 9% B A G251 3L (Z 22400, P=0.016) ;i (P <0.05) ; ﬁﬂﬁéﬂ* 0T AR 7 d T VEGE
W L 0 AT R A T IR 3, IGF-1. IGFBP-3 yZE{H R T X R4, W34,

A=

x4 FHHAFABIEVEGF.IGF-1.IGFBP-3KELkE (n=49, x+s)

VEGF/(pg/mL) IGF-1/(pg/L) IGFBP-3/(pg/L)
ARHT ARJF7d EAH ARHT RIE7d ZH ARHT RJE7d ZMH
RIGAH 311.25£57.52 185.61 £20.14 125.64 +37.95 27570 +18.72 20423 + 14.44 7147 +4.64 725+143 427+1.18 298025

Eivill

XTHRZH  312.0£57.41 25854 +35.46 53.46+2248 275.52+18.65 244.14+16.67 31.38+2.01 742149 539+131 2.03+0.18

i 0.067 12.345 11455 0.049 12.445 55.497 0.585 4615 21587
Pl 0.947 0.000 0.000 0.961 0.000 0.000 0.559 0.000 0.000
25 WHFABGEINENBENTL FSH. AFCHZE{H LA, & kal, ZRWAGIT

YR SR A ARFT LH, AMH, FSH/AKE K #EX (P<0.05); RXWAART . K534 HLH,
AFC L #, 2k, ZRM LS %E X (P>  AMH., FSH., AFCHZ(E R TX A, WkS.
005) ., WHHASKBHANRE3MHLH, AMH, 2.6 WHERKILLEE
FSHIKF K AFC LA, 2ok, ZRWA SR I 5 RS N AR R R AL, xR,
B (P<0.05); MBAARGE3IMNHLH, FSHAKY  ZRAGHFEE L (P<0.05), B4 E NERE
PIE T B4, AMH KSF . AFC 355 F X B4l . iﬁam PR S5 67 A O 6 R i A AR U 7 R L A
XPHRAH 5l WAl ARAT . KR53 H LH, AMH, XKL, ZE R TG E L (P>0.05) . LK 6,

*®5 FWAFARAIEIPHEINEIERLER (1=49,xx5)

- LH/(IU/L) AMH/(ng/mL)

AT ARJE341H ZMH Nl RG34 H 2l
g4 939+ 1.76 5.67 £0.99 3.72£0.77 2.28 +0.62 5.33+0.97 3.05 +0.35
X HE 2 9.50 +1.85 7.40 £ 1.49 2.10 £0.36 2.18 £0.59 3.42+0.68 1.24 +0.09
t{H 0.296 6.773 13.341 0.837 11.332 35.059
PAi 0.768 0.000 0.000 0.405 0.000 0.000
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#R5
— FSH/(IU/T) AFC/A>
. AHI RIG34-H EH ARHi RIE314H ()
IR 8.83 +1.79 5.13+0.89 3.70 £ 0.90 4.29 +1.01 7.65+1.86 3.36 £ 0.85
X HAZH 8.99 +1.75 6.74 = 1.40 2.25+0.35 4.14+0.94 5.38+1.43 1.24 +0.49
i 0.454 6.647 10.511 0.767 6.632 15.126
Py 0.651 0.000 0.000 0.444 0.000 0.000
*6 FAIERKRLLE [n=49, (%) ] 55 F ARG A R . MTX G 1 30 i) A6 21
A WD B = A1 25 A g
ﬁt%&\gﬂ 40(81.63) 4(8.16) 3(6.12) ‘Fﬁ%ﬁﬁﬁllﬁo *H ttﬂ:'fx@ﬁ%;‘*‘{%il}/%ﬁfﬁﬁéﬂgq
X B 2p] 31(63.27) 2(4.08) 1(2.04) X R AL, RIS 41 S 45 A MTXRYTY, AU BR
1B 4.141 0.710 1.043 TURURA S, 38 o 25 T B Y R A E I
Pl 0.042 0399 0307 FEZE T B-hCG /KRR T M. X FPAIS 1) T B
i FE BRI D TR S AN IE AN I AORE B9 A AR AU
) \A Y
3 itig 1T B TR . B BohCC T HER

i B A5 AT W0 R A iR LI R L 0 O R 2 —
FEIN K 32K O AE i B0 A 9 A RT, ZE B RT RE
AP E MR, TITEAFAR, WETEEE
Reszm H A FRE 1, BHIA YT ik R o o
B HRT, SN E IR IR TR AR
PGy MR TR o MITX 3 e 490 7 448
WagE, Al RHAEMRAG HE— 2 AR KU, (HR, HUl MTX
WITIFAEBRE LY, W AT REH B A FAR
TET, FEFRIGYT 5, R B R PR
B PR R, TR IR L)z N A T R
AR, 1 B T AR R AT LIRS B0 B8 B 57 4
WRA1ZL, T H AR KRR AP A TE AR T, R
HAFRRS,

FER VAT AT B2 228 7 RO BT, T IR 97 vk
PORZ L /S =RIDEENEN A I PSP S 1 P N 1 e
REn, WA REE . B-hCC KPPk L
IEH I E] . H Gk A I s ] K A B I 1) 2 0 T
XFREAL, R BB IR T A OLRE % B 4T Uk 41 LY
WHER, dRRE I B ARG eIk E A AR S
VoS ) S 25 46, U B IBE A YR T T S B AR PR
PRS2 0 B AR DR 25 L B-hCG KPR W o R e 1
BT R RS A A B-hCG BB R B 2 EH
K, #E— 2B E BT MTX R 3 1 5 70 DRl 3 12 5
VU iR 20 20 R VR A PN 43 W Ty i T AT — e VE A
R ART 3. 7 d UL B-hCG KT BRI K T
X HRZE, SR MTX B A 7697 % B-hCG 7K - 1Y 5% 1)

1, HIX— VAT R W AE 4R = R S A M RN 2% i
WRorm AR ARG 34 H i op 4 iy
R T IRAL, B g R B BA R YT X B A T
B 52 LA RN R I i D A 3 e O S ) L
AFRE O, R 5 AL o i R BT R
A M0 5 MTX IR 7 Sl 25 4 5 1 f B 4 1) 3 1
PR 8B F AR T X O A 45, I MTX
3 o 0 1) 4 O A 4 A R A A AR, B O A
PRE W . X 2 WK I 2 VA 7 AN I RE W8 A 3500 Bk
SO URA L, ARE ORI IR DR, (R R E
WEHERR . KBAARE 7 dIMLE VEGF,
IGF-1. IGFBP-3 /K F-# g FH AL T X4, $#ER 8k
BIRIT RENS A S0 AT R A S A A . IR A=
KBS . VEGE & I8 A i) d 22 K, IGF-1 5
JVR G 2 K B 1A 56, IGFBP-3 W) 2t 5 98 5 1GF-1 1)
Y. EAREYRREDERBA P BET
R, S W3 4o )= 3 1 B MITX A] A5 R4 i) 4 B 4 418
AR ME ARG RE, NI T 546 4E
URAIEBR R, Mg R — R, EEEFAR
I A MTX AE 5100 b 05 B AR iR 4 2 . sl i 45/
R AU 8 B R, R B AR AR S RO O, I
PEEARFE . BRI, REHARE3H
LH. FSH /K @ E (8 T X4, AMH K. AFC
3 TR AL, RIS IR YT AR G AR 4 o
HIIfE . LH A1 FSH 2 2 Bt B 55 T fE i) ¢ i %
50 4 LH F1 FSH 7KK 3R WA T e 16 /0 B 5L
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