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Clinical Study of p8 Biomimetic Electrical Stimulation
in Adjuvant Treatment of Intrauterine Adhesions after Hysteroscopic
Cold Knife Separation*
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ABSTRACT Objective: To investigate the effect of P8 biomimetic electrical stimulation for adjuvant treatment of intrauterine adhe-
sions after hysteroscopic cold knife separation and its influence on endometrial blood flow parameters and the levels of serum matrix
metalloproteinase-9 (MMP-9), and transforming growth factor-g1 (TGF-g1). Methods: 106 patients with intrauterine adhesions in our
hospital from March 2017 to March 2019 were selected for prospective randomized controlled study. The patients were divided into
study group (n=53) and control group (n=53) by random number table. Both groups underwent hysteroscopic cold knife separation. The
control group was implanted with a COOK balloon after operation, and was given artificial cycle treatment on the day after operation.
The study group was given P8 biomimetic electrical stimulation for adjuvant treatment on the basis of the control group, all of them were
treated for 3 months. The efficacy, menstrual improvement, pregnancy status, adhesion recurrence at 1 year after treatment, adhesion
score, endometrial volume, endometrial thickness, endometrial blood flow parameters [resistance index (RI), pulse index (PI)], serum
MMP-9, TGF-B1 levels before treatment, 1 month after treatment and 3 months after treatment were compared between the two groups.
Results: The total effective rate and menstrual improvement rate in the study group at 3 months after treatment were 92.45% and 94.34%,
respectively, which were higher than 75.47% and 79.25% in the control group (P<0.05). The adhesion score and RI, PI in the study group
were lower than those in the control group at 1 month and 3 months after treatment, and the endometrial volume, endometrial thickness
were higher than those in the control group (P<0.05). The level of serum MMP-9 in the study group was higher than that in the control
group at 1 month and 3 months after treatment, and the level of TGF-B1 was lower than that in the control group (P<<0.05). The pregnancy
rate at 1 year after treatment in the study group was 44.23% higher than 25.00% in the control group, and the adhesion recurrence rate
was 15.38% lower than 32.69% in the control group (P<0.05). Conclusion: P8 biomimetic electrical stimulation for adjuvant treatment of
intrauterine adhesions after hysteroscopic cold knife separation can reduce the degree of intrauterine adhesions, and improve the volume,
thickness and blood flow of the endometrium, regulate the expression of serum MMP-9, TGF-B1, improve menstruation status, and fur-
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ther improve the efficacy and pregnancy rate, and reduce the recurrence of adhesions.
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Table 1 Comparison of general data between the two groups

General dataes Study group(n=53) Control group(n=53) t/x? P
Age(years) 27.72% 3.58 28.39+ 3.26 1.007 0.316
BMI(kg/m?) 20.48+ 1.15 20.76x 1.34 1.154 0.251
Pregnancies( times ) 2.64+ 0.36 271+ 0.28 1.117 0.266
Change time of menstruation( months ) 12.75+ 5.40 13.62+ 5.86 0.795 0.429

Degree of intrauterine adhesions( % )
Severe 31(58.49) 29(54.72) 0.154 0.695
Moderate 22(41.51) 24(45.28)

Combined with infertility( % ) 41(77.36) 40(75.47) 0.052 0.819
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Table 2 Comparison of curative effect between the two groups [n( % )]

Groups n Invalid Effective Cure Total effective rate
Study group 53 4(7.55) 30(56.60) 19(35.85) 49(92.45)
Control group 53 13(24.53) 28(52.83) 12(22.64) 40(75.47)
X 5.675
P 0.017
x3 MARZHEFRILE [n(%)]
Table 3 Comparison of menstrual improvement between the two groups [n( % )]
Menstrual Amenorrhoea Menstrual
Groups n .
No increase Increase No increase Increase improvemen
Study group 53 3(5.66) 37(69.81) 0(0.00) 13(24.53) 50(94.34)
Control group 53 11(20.75) 30(56.60) 0(0.00) 12(22.64) 42(79.25)
x 5.267
P 0.022
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Table 4 Comparison of adhesion scores between the two groups before and after treatment(xt s, scores)

Time Groups n Adhesion range Adhesion type Menstruation status Total score

Study group 53 3.59+ 0.34 3.61+ 0.28 3.32+ 0.35 10.52+ 1.34

Control group 53 3.63+ 031 3.65+ 0.33 3.36 0.39 10.64+ 1.27

Before treatment

t 0.633 0.673 0.556 0.473
P 0.528 0.503 0.580 0.637

Study group 53 242+ 0.23° 237+ 0.24° 2.28+ 0.26° 7.08+ 1.02°

1 month after Control group 53 2.75% 0.26° 2.69+ 0.29° 2.60+ 0.31° 8.04+ 1.27¢
treatment t 6.921 6.189 5.758 4291
P <0.001 <0.001 <0.001 <0.001

Study group 53 1.94% 0.17* 2.02+ 0.15° 1.83+ 0.20° 5.79%+ 0.85¢

3 months after Control group 53 228+ 0.20° 231+ 0.18° 2.14+ 0.23* 6.73+ 0.92°
treatment t 9.430 9.011 7.404 5.464
P <<0.001 <<0.001 <<0.001 <<0.001

Note: Compared with before treatment in this group, *P<<0.05.

5 MARTHENFERNRER. FEANBEEELLRCE 5

Table 5 Comparison of endometrial volume and endometrial thickness between the two groups before and after treatment (xt s)

Endometrial volume(cm?)

Endometrial thickness( mm )

Groups n 1 month after 3 months after 1 month after 3 months after
Before treatment Before treatment
treatment treatment treatment treatment
Study group 53 1.52+ 0.71 3.79+ 0.68* 4.54+ 0.61° 4.68+ 1.09 7.08% 1.30° 8.34+ 1.38*
Control group 53 1.56% 0.75 3.15 0.77* 3.58+ 0.82* 4,74+ 1.16 5.70+ 1.24* 6.46x 1.29°
t 0.282 4.536 6.838 0.274 5.592 7.245
P 0.779 <0.001 <0.001 0.784 <0.001 <0.001

Note: Compared with before treatment in this group, *P<<0.05.
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Table 6 Comparison of endometrial blood flow parameters between the two groups before and after treatment(xt s)

RI PI
Groups n 1 month after 3 months after 1 month after 3 months after
Before treatment Before treatment
treatment treatment treatment treatment

Study group 53 0.57+ 0.08 0.46% 0.06* 0.41+ 0.05* 0.93+ 0.20 0.72+ 0.18* 0.66% 0.14*
Control group 53 0.60+ 0.11 0.53% 0.08* 0.47+ 0.06* 0.95+ 0.23 0.81%+ 0.20° 0.74% 0.17°

t 1.606 5.096 5.593 0.478 2.435 2.645

P 0.111 <0.001 <0.001 0.634 0.017 0.009

Note: Compared with before treatment in this group, *P<<0.05.

x 7 WAEETHIE S MMP-9, TGF-B1 /K ELLER (Gt 5)

Table 7 Comparison of the levels of serum MMP-9 and TGF-B1 between the two groups before and after treatment(x+

s)

MMP-9(pg/mL)

TGF-B1(pug/L)

Groups n 1 month after 3 months after 1 month after 3 months after
Before treatment Before treatment
treatment treatment treatment treatment
Study group 53 21.02+ 2.47 46.29%+ 4.36° 52.78+ 5.48° 54.72+ 6.43 37.26% 4.30° 32.59+ 3.75°
Control group 53 21.36x 2.61 38.95+ 3.87° 43.731 5.04* 55.61 6.25 4527+ 5.64* 38.03% 4.42°
t 0.689 9.166 8.849 0.723 8.222 6.832
P 0.493 <0.001 <0.001 0.472 <0.001 <0.001

Note: Compared with before treatment in this group, *P<<0.05.
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Table 8 Comparison of pregnancy status and adhesion recurrence status between the two groups [n( % )]

Pregnancy status
Groups n Adhesion recurrence
IVF-ET pregnancy Natural pregnancy Total pregnancy
Study group 52 8(15.38) 15(28.85) 23(44.23) 8(15.38)
Control group 52 5(9.62) 8(15.38) 13(25.00) 17(32.69)
X 4.248 4.265
P 0.039 0.039

Note: exfoliation cases have been excluded.

THIEHIEAWE , 8% A Gl Dol i 245 00, (2 1k 5 0%
HAR AR I TI3AE R GETT B 1k B 7, BEAR L VIR 5
BT B I, X 1E F PR A0 005 AR X 5 /N3 B i S R 4R
L Bl R E I T B R o AR DR B E T
PRI, AR S Rl A e DRI B s, L 00 A AR 155 AP 75 2k — 2
g,

BRI AR R TR R B K R Tt A S P Bk
WA UL BFSEIESE, TEE SR TR ORI A B AR S I H
COOK ERFE45 A M2 B 3 iy 52N T RINIG Y7 s B 35 ks A
2o 0, BRAR AN KU, ARAIFSE vt B2 A5 17 COOKER
PRI IN N TRINIRYT B A &l R R 79.25%, 554 e
25 N BIFSEAE . 3BT B, COOK BRE 1 B AT A R0 b 55 ey
QT G B, SRR s T B B WL, AR T H 2 VR T A B
B, BTG R M R 2k A 2R, — 2
JEE AT IR B,

BN REAR JEARG R & IR IRTE S 1 PR A DA
5, RN e RS AR Ry sk SRt 7 R K G AT R SR ) T
BRI i — R ER T B WO PR SR
S, X EEOR 4 BB N TR 1 A AR LA E A
IT I BARCRTR 91.84%, H A R0 15 NI, il A2
KA AR, DFFRALIGTT 3 AR BASCR A Sk
ik 92.45% .94.34%, HigyT 1 M AE 3 AN JEHETESS RILPI
MR ARG 4 K AT xR, T8 AR
IR BEFNRYT G | AR ARUREe 0 B . RN e R R %
TI5r BT P8 AL 4y e R BIE T 7 e JoAl 7 mT s e T
HEFRRE , O TR IR R I S ] 0 R4
IPRUFEIRTR R IE 5 % o BRI S P8 (5 A 1y s i B mT
P 2SR 3 s AL AP T AU 3t SO , 402 0 2 s ot TR R 5
I ECL IR0 BEL Lk 1 2T 24 240 L 5 P Jir 2 4 7™ A, 41 ) 4 R A/ o
UURR, D8RG R B R, JFA] s 1 8 5 90 5L B ER , 37 =
PAURBE I EE I , Il Ty BRAE A S A K B T I RRL
PEE T RSS2 IR IG 3 R B B I OR B, 2 TH 72k
FE IR, PUoh , FERISTIO TS H , B BOA YT LR 15 1
BT, BRI L BRI,

A IORUIFCHGESS 5 NIRAZ 05 I MMP-9  TGF-B1
SHH IR T I P BEET AL, BH L TR PR iR
JERE R ILES, ARBIFSE & B, ISR AT 1 AR 3 AN HTE
ML MMP-9 7K -2 F-5% HB4H , TGF-B1 ACTAR T AL . 2
B TR T B ARG P8 A W F i B BRI R 4 Tl
JET I MMP-9 TGF-B1 ik, o M TETUE SE 1 FH % 7 23R

Sr et B NI S AR A D SR 5 )5 P8 A A 4 e )
PARTT AT HERR 2 AR, — E R EEJE 1Y MMP-9 TGF-B1
TEF 5 BRI b B 5 8] B 40 v b A7 56 (H BAABIL 4TS
AR

LR LT, EIER TR I EARR P8 4 ALY B R B

TRYT B TR T AR JER R RR L, G T AR R

LR A0 , 94719 L7 MMP-9 \TGF-B1 ik, fie it A 2k &, itk

LT P ROREIR A, I R 1 K

% # 3T Wk ( References)

[1] Cao M, Pan 'Y, Zhang Q, et al. Predictive value of live birth rate based
on different intrauterine adhesion evaluation systems following
TCRA[J]. Reprod Biol Endocrinol, 2021, 19(1): 13

[2] Abbott J, Deans R. Accelerating the Science After 125 Years of Treat-
ing Intrauterine Adhesions [J]. J Minim Invasive Gynecol, 2021, 28
(2): 151-152

[3] Cheng M, Chang WH, Yang ST, et al. Efficacy of Applying Hyaluronic
Acid Gels in the Primary Prevention of Intrauterine Adhesion after
Hysteroscopic Myomectomy: A Meta-Analysis of Randomized Con-
trolled Trials[J]. Life (Basel), 2020, 10(11): 285

[4] x5, 8% 3¥F, 4, F. TRET TIRAEES B AB & H IR
&SI W e LI I 3 42 &, 2018, 17(2): 203-206

(5] %545-F, #AFWr, A, 4. PHENIX 8 15 A4 & #8004 7 2 F 7
PG I R R [T F B3t %) A F Aeda =4, 2019, 11(4): 78-81

T B 3% 97 BRI (1] KK FFI| (EFR),2018,39(5):
826-829

(7] #m4e4s, X2 tk, AR, F. AN B & oy B S R 208 97 ST E
#51% A8 & Auk) TGF-B1,Smad2 Fe Smad3 9% 5 #7[J]. /R EH+
X 3 23R, 2020, 45(5): 660-666

[8] Chawla L, Prateek S, Bahadur A, et al. Intrauterine adhesions with sec-
ondary amenorrhea: A notable indicator of endometrial tuberculosis
[J]. Indian J Tuberc, 2020, 67(4): 575-577

[9] Lee DY, Lee SR, Kim SK, et al. A New Thermo-Responsive
Hyaluronic Acid Sol-Gel to Prevent Intrauterine Adhesions after Hys-
teroscopic Surgery: A Randomized, Non-Inferiority Trial [J]. Yonsei
Med J, 2020, 61(10): 868-874

[10] e, #3F, b, 5. R R A B REME 867 & otk 0 16
JRACRI] AR A E 3R, 2015, 15(30): 5886-5888

[11] Li C, Cong L, Wang W. Two cases of larger cornual residual villi,
treated by the hysteroscopic cold knife [J]. J Obstet Gynaecol Res,
2020, 46(11): 2430-2434

[12] MR, LA, TRE T A7 5 B84 COOK 457 ¥ T



DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol21 NO.10 MAY.2021

- 1987 -

R 0 16 AR AR T, IR 52 A £, 2020, 32(7): 816-819

[13] Lavie M, Shamir-Kaholi N, Lavie I, et al. Outcomes of ultrasound

—

and physical-exam based cerclage: assessment of risk factors and the
role of adjunctive progesterone in preventing preterm birth-a retro-
spective cohort study[J]. Arch Gynecol Obstet, 2020, 301(4): 981-986

[14] 47, 40 I 3] AR A 3508 5 & 5 B4 i A S TG W %
R [J]. 7T b EA R 5 4R, 2020, 41(2): 158-162

[15] Kue%, M=% TEAE S B KB RR Z kb ArhEa 2R
[J]. i 7% E 24, 2018, 44(3): 348-349

[16] Frsk, &%, B4 4n, & RE 5 kT EHE S B RS 0G A
53 2 A7), + BHAE, 2018, 27(8): 58-62

[17] Wei C, Pan Y, Zhang Y, et al. Overactivated sonic hedgehog signal-
ing aggravates intrauterine adhesion via inhibiting autophagy in en-
dometrial stromal cells[J]. Cell Death Dis, 2020, 11(9): 755

[18] Ma H, Liu M, Li Y, et al. Intrauterine transplantation of autologous
menstrual blood stem cells increases endometrial thickness and preg-
nancy potential in patients with refractory intrauterine adhesion [J]. J
Obstet Gynaecol Res, 2020, 46(11): 2347-2355

[19] Xiao Y. CircPlekha7 plays an anti-fibrotic role in intrauterine adhe-
sions by modulating endometrial stromal cell proliferation and apop-
tosis[J]. J Reprod Dev, 2020, 66(6): 493-504

[20] %, ) & £, A &3k COOK sk R MEHMZ )5 R &R
T T B A& 5 B KB & Pk E 0 16 R BORIAR(T]. =
Ja =42 &, 2019, 35(8): 601-604

[21] Du H, Zhang N, Xiao CY, et al. Effectiveness of Dinoprostone and
Cook's Balloon for Labor Induction in Primipara Women at Term[J].
Curr Med Sci, 2020, 40(5): 951-959

[22] Duro-Gémez J, Garrido-Oyarzin MF, Rodriguez-Marin AB, et al. Ef-
ficacy and safety of misoprostol, dinoprostone and Cook's balloon for
labour induction in women with foetal growth restriction at term[J].

Arch Gynecol Obstet, 2017, 296(4): 777-781

(23] & B4k, 7 2%, W12, F. COOK s f sk B o K2 & 2 T Ab ik
72 Hoa[J]. AT & IR, 2020, 33(6): 618-622

[24] Zhou Q, Shi X, Saravelos S, et al. Auto-Cross-Linked Hyaluronic
Acid Gel for Prevention of Intrauterine Adhesions after Hysteroscopic
Adhesiolysis: A Randomized Controlled Trial [J]. J Minim Invasive
Gynecol, 2021, 28(2): 307-313

[25] Wang YQ, Song XH, Wu SL, et al. Comparison of Autocross-Linked
Hyaluronic Acid Gel and Intrauterine Device for Preventing Intrauter-
ine Adhesions in Infertile Patients: A Randomized Clinical Trial [J].
Gynecol Minim Invasive Ther, 2020, 9(2): 74-80

[26] Zhang LP, Wang M, Shang X, et al. The incidence of placenta related
disease after the hysteroscopic adhesiolysis in patients with intrauter-
ine adhesions[J]. Taiwan J Obstet Gynecol, 2020, 59(4): 575-579

[27] & HE. AT R HBEA RIRNUP &R 80E 57 4% P BT B R E 416
SRR F B 4 5 R, 2020, 14(12): 63-65

[28] Fir 2, thil, 2 A, . P8 45 A4 b RIS AR E T & LR
T ERTREAEEEERGGTAAE ] ;B EARFFR,
2020, 37(1): 72-77

[29] LT, o A, F A, F. BARAE R A S LI 57 AE
KSR S8 AR AR A K 0 v [J]. 4HAIBTAE, 2016,
41(01): 11-17

[30] Chen JX, Yi XJ, Gu PL, et al. The role of KDR in intrauterine adhe-
sions may involve the TGF-B1/Smads signaling pathway [J]. Braz J
Med Biol Res, 2019, 52(10): e8324

[31] Liu L, Yang H, Guo Y, et al. The impact of chronic endometritis on
endometrial fibrosis and reproductive prognosis in patients with mod-
erate and severe intrauterine adhesions: a prospective cohort study[J].
Fertil Steril, 2019, 111(5): 1002-1010.e2

[32] ##r I, RABE. AN BRI 2 E AL 0 B A G BR R HE B
& W4 55 7% Bt TGF-B1.PAI-1 MMP-9 K 4 % vk [J]. & 254,
2019, 42(1): 222-225

(E#EFE 1945 )

[25] Schaefer B, Behrends S. Translocation of heme oxygenase-1 con-
tributes to imatinib resistance in chronic myelogenous leukemia[J].
Oncotarget, 2017, 8(40): 67406-67421

[26] Schillingmann DA, Riese SB, Vijayan V, et al. Inhibition of Heme
Oxygenase-1 Activity Enhances Wilms Tumor-1-Specific T-Cell Re-
sponses in Cancer Immunotherapy [J]. Int J Mol Sci, 2019, 20(3):
113-119

[27] Varol F, Uzunoglu R, Erbag H, et al. VEGFR-1, Bcl-2, and HO-1 Ra-
tios in Pregnant Women With Hypertension [J]. Clin Appl Thromb
Hemost, 2015, 21(3): 285-288

[28] Zhe N, Chen S, Zhou Z, et al. HIF-1« inhibition by 2-methoxyestradi-
ol induces cell death via activation of the mitochondrial apoptotic
pathway in acute myeloid leukemia[J]. Cancer Biol Ther, 2016, 17(6):
625-634

[29] Herl S, Banki Z, Huber G, et al. Complement factor H-derived short
consensus repeat 18-20 enhanced complement-dependent cytotoxicity
of ofatumumab on chronic lymphocytic leukemia cells [J]. Haemato-
logica, 2013, 98(12): 1939-1947

[30] Oostindie SC, Van Der Horst HJ, Lindorfer MA, et al. CD20 and
CD37 antibodies synergize to activate complement by Fc-mediated

clustering[J]. Haematologica, 2019, 104(9): 1841-1852



