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This experiment was carried out to analyze the placement and fixation of Mirena in the treatment of adeno-
myosis (AM) and its influence on the level of serum inflammatory factors in patients. For this purpose, the
subjects of this study were 100 AM patients hospitalized in our hospital from June 2019 to June 2021. They
were divided into two groups according to the lottery method (n=50 for each group). The control group was
treated with intramuscular triprerelin after the operation, and the observation group was treated with Mirena
during the operation. Sex hormone indexes, VAS score, uterine volume, serum inflammatory indexes, the total
incidence of adverse reactions, WHOQOL-BREF score and recurrence rate were compared between the two
groups. Results showed that in the observation group after treatment E,VAS score and uterine volume were
lower, serum IL-8 and TNF-A were lower, the whoqOL-BREf score was higher, and the recurrence rate (0)
was lower than that in the control group (12.00%). The total incidence of adr in the observation group (4.00%)
was lower than in the control group (8.00%). Then intraoperative placement of Mirena can effectively regulate
sex hormone indexes of AM patients, reduce uterine volume, relieve dysmenorrhea symptoms, reduce the

inflammatory response, improve quality of life, and reduce recurrence rate, without obvious adverse reactions.
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Introduction

AM (adenomyosis) of the uterus is a common gyneco-
logical disease, mostly in women of childbearing age, with
uterine enlargement, abnormal menstruation, and dysme-
norrhea as the main symptoms, and severe cases will ap-
pear as infertility(1). In recent years, the incidence of AM
has increased significantly in China, and the incidence of
AM tends to be younger(2). Currently, the clinical treat-
ment of AM is mainly laparoscopic lesions resection. Still,
the improvement effect of postoperative dysmenorrhea
and other symptoms in some patients is not obvious. There
are varying degrees of the inflammatory response, the di-
sease is prone to recurrence, and certain limitations exist
(3). Mirena releases levonorgestrel, which inhibits endo-
metrial cell proliferation, improves dysmenorrhea and
reduces blood loss(4). Based on this, in order to explore
the application effect of Mirena in AM treatment, 100 AM
patients hospitalized in our hospital from June 2019 to

June 2021 were studied.
Materials and Methods
General Information
The subjects of this study were 100 AM patients hos-

pitalized from June 2019 to June 2021, which the hospital
ethics committee had approved. They were divided into

two groups by lottery (n=50 for each group). The obser-
vation group was 32-60 years old, with an average of
(46.52+5.34) years old. The disease course ranged from
1 to 6 years, with an average of (3.52£1.94) years. ASA
(American Society of Anesthesiologists) grading: 29 cases
grade I, 21 cases grade II; the number of pregnancies
ranged from 1 to 6, averaging (3.52+1.64). The average
number of times was (2.06+£0.41). BMI (body mass index)
25-33kg/m?, average (29.52+1.44) kg/m?.Control group:
34-59 years old, average (46.62+5.27) years old; the di-
sease course was 2-5 years, with an average of (3.55+1.91)
years. ASA classification: 30 cases were grade I and 20
cases were grade II. The number of pregnancies ranged
from 1 to 5, averaging (3.55+1.61). The average num-
ber of times was (2.05+0.38).BMI26-33kg/m?, average
(29.59+1.38) kg/m*.P>0.05 was comparable between the
two groups.

Diagnostic criteria: all met the Consensus of Chinese
experts on the Diagnosis and treatment of adenomyosis
(5).

Inclusion criteria: (1) Age >18 years old (2)Progres-
sive dysmenorrhea, prolonged menstrual period, increased
menstrual volume and other symptoms. (3)ASA was
classified in grades I-II. (4) Answer the question and be
conscious. (5) the indications of anesthesia and operation
were satisfied. (6) The purpose of this study has been in-
formed and the informed consent has been signed.

Exclusion criteria: (1) combined with cervicitis, uterine
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fibroids and other gynecological diseases. % Patients with
depression, dementia and other diseases.(3) Patients who
had received symptomatic treatment before enrollment.(4)
Patients with previous uterine surgery. (5) Allergic consti-
tution. (6) Anemia, hematopoietic dysfunction. (7) People
with low immune function.(8) with cervical cancer and
other malignant tumors.(9) Persons with syphilis, AIDS
and other diseases.0) Patients with acute or chronic infec-
tious diseases.

Methods

Control group: 3.75mg triprerelin was given an intra-
muscular injection after surgery, and 3.75mg triprerelin
was given an intramuscular injection at the 1st month after
surgery, once every 4 weeks on the 3rd day of menstrua-
ting.

Observation group: Postoperative 3 d first menstrua-
ting, sex, be man month coil treatment, routine preopera-
tive examination of the department of gynaecology, uterus
through colour to exceed evaluation of location, size, etc.,
will be happy man month coil open aseptic packaging,
strictly follow the principle of aseptic push the slider to the
top, prompted the intrauterine device placed in the tube,
probe the uterine cavity depth using the probe, Gently
push the applicator to the fundus until it touches the cer-
vix. After the position of the applicator is fixed, continue
to drag downward until it is the most generous and slowly
release the intrauterine birth control system. After the ap-
plicator was gently removed, cut off the tail wire to ensure
that the tail wire is visible at 2cm outside the cervix.

Observation indicators and evaluation criteria
Comparison of the two groups: (1) Sex hormone index:
E was detected by electrochemiluminescence (estradiol),
LH (luteinizing hormone), FSH (follicle stimulating hor-
mone). (2) VAS score of dysmenorrhea: 0 for painless, 1-3
for mild, 4-6 for moderate and 7-9 for severe. (3) Uterine
volume: Color ultrasound was used to measure the trans-
verse diameter, thickness and long diameter of the uterus,
and the transverse diameter X thickness x long diameter
x(0.523= uterine volume(6). (4) Serum inflammatory indi-
cators: IL-8 (interleukin-8) and TNF-A (tumor necrosis
factor-A) were detected by ELISA. (5) Total incidence
of adverse reactions: Total incidence of irregular vagi-
nal bleeding, headache, rash and fever were counted. @
WHOQOL-BREEF score: including personal belief/reli-
gious/spiritual world, environment, society, psychology,
independence and physiology, the higher the quality of
life, the higher the final score (7). (7) Recurrence rate: Fol-

Table 1. Comparison of sex hormone indexes (M+S score).

low-up for six months AM recurrence rate was calculated.

Statistical methods

SPSS26.0 software was used to test, and the normally
distributed measurement data (sex hormone index, VAS
score, uterine volume, serum inflammation index, WHO-
qOL-BRE( score) were paired with sample T to test the
data within the same group, and independent sample T to
test the data between different groups, which was repre-
sented by "M+S". Counting data (total incidence of adverse
reactions and recurrence rate) were tested by Pearson Chi-
square test, cell expected frequency <5, continuous correc-
tion test, represented by "[N/(%)]", P <0.05, indicating the
statistical difference.

Results

Comparison of sex hormone indicators

Observation group E before treatment,, LH, FSH com-
pared with the control group, P>0.05; The observation
group was lower than the control group after treatment
(P<0.05), as shown in Table 1.
Comparison of VAS score and uterine volume for dys-
menorrhea

VAS score and uterine volume of the observation group
were compared with those of the control group before
treatment (P>0.05). The observation group was lower than
the control group after treatment (P < 0.05), as shown in
Table 2.

Comparison of serum inflammatory indicators

Serum IL-8 and TNF-A in the observation group were
compared with the control group before treatment (P>0.05).
The observation group was lower than the control group
after treatment (P<0.05), as shown in Table 3.

Comparison of total incidence of adverse reactions

The total incidence of adverse reactions in the observa-
tion group (4.00%) was compared with that in the control
group (8.00%), P>0.05, as shown in Table 4.

Comparison of WHOQol-BREF score

The whoqol-bref score of the observation group was
compared with the control group before treatment (P>0.05).
The observation group was higher than the control group
after treatment, P < 0.05, as shown in Table 5.

Comparison of recurrence rates
The recurrence rate of the observation group (0) was

E,(pmol/L) LH (mIU/L) FSH (U/L)
group
BF AT BF AT BF AT
Control . .
o 356.26+/-2931 326.52+4/-18.620 7.62+/-1.52 7.06+/-132" 9.62+/-1.99 8.62+/-0.64
group (n=50)
Observation 306 04 1/ 2833 26331 +/-10.54° 7.59+/-1.66 4.92+/-046" 959+/-189 626+/-0.27
group (n=50)
Tovalue 0.656 20.890 0.094 10.825 0.077 24.024
P-values 0.514 0.000 0.925 0.000 0.939 0.000

Note: Compared with before treatment,*(P < 0.05). BF (Before the treatment). AT (After treatment).
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Table 2. Comparison of VAS score and uterine volume for dysmenorrhea (MS).

VAS score for dysmenorrhea (score)

Uterine volume (cm)?)

group
BF AT BF AT
Control group (n=50) 6.95+/-1.32 3.95+/-0.52¢ 276.16 + /- 28.62 184.26 +/-13.05°
Observation group (n=50) 6.99+/-1.29 1.05+/-0.11# 277.01 +/-27.95 131.06 +/-9.34¢
T-value 0.153 38.581 0.150 23.441
P-values 0.879 0.000 0.881 0.000

Note: Compared with before treatment,*(P < 0.05). BF (Before the treatment). AT (After treatment).

Table 3. Comparison of serum inflammatory indicators (M+S).

IL - 8 (pg/mL)

TNF - a (pg/mL)

sroup BF AT BF AT
Control group (n=50) 201.62 +/-15.33 152.62 +/-9.21° 91.62 +/-6.05 64.62 + /- 4.05*
Observation group (n=50) 202.59 +/-16.34 68.62 +/-1.34° 92.01 +/-6.11 38.62 +/-1.34*
T value 0.306 63.820 0.321 43.097
Pvalues 0.760 0.000 0.749 0.000
Note: Compared with before treatment,*(P < 0.05). BF (Before the treatment). AT (After treatment).
Table 4. Comparison of total incidence of adverse reactions [N/(%)].
group Irre%:ﬂz;l(’ii\;agginal Have a headache The rash fever ;ll“g:f;lrincidenc.e of
Control group (n=50) 3 (6.0057 1(2.00) 0 (0.00) 0(0.00) 4 (8.00)
Observation group (n=50) 0(0.00) 0(0.00) 1 (2.00) 1 (2.00) 2 (4.00)
x’value -- - -- -- 0.177
Pvalues -- -- -- -- 0.674
Table 5. Comparison of WHOQOL-BREF score (M+S score).
Pe.rsonal belief/ ] ) The
religion/spiritual The environment social psychological independent . .
group world physiological
BF AT BF AT BF AT BF AT BF AT BF AT
Comol 1252+ '0% 1026+ 2 npes D2 ser 12 npes D2 026 PP
(n=50) /-2.61 3620 /-1.11 1.84¢ /-2.32 355 /-0.34 1340 /-1.02 1848 /-0.64 1,958
Observation 1255+ 272 1033+ 0% aaso P02 gson A2 gpgye 1862 yg53,0 1682
(n=50) /-2.59 3,958 /-1.16 284 /-2.41 4,140 /-0.41 2050 /-1.06 2,95 /-0.59 257
T value 0.058 4.883 0.308 6.687 0.063 5.057 0.398 8.373 0.721 6.101 0.569 6.510
P values 0.954 0.000 0.759 0.000 0.950 0.000 0.691 0.000 0.473 0.000 0.571 0.000

Note: Compared with before treatment,*(P < 0.05). BF (Before the treatment). AT (After treatment).

Table 6. Comparison of recurrence Rates [N/(%)].

group recurrence No recurrence,
Control group (n=50) 6 (12.00) 44 (88.00)
Observation group (n=50) 0 (0.00) 50 (100.00)
x*value 4.433
P values 0.035

lower than that of the control group (12.00%) (P < 0.05),
as shown in Table 6.

Discussion

AM is a benign lesion, mainly characterized by ecto-
pic glandular tissue and endometrium in the myometrium
of the uterus, which is manifested as increased menstrual
volume and dysmenorrhea, causing serious adverse effects
on the physical and mental health of patients(8). People
over 40 years old have a high incidence of AM, and nearly

70% of AM patients have obvious clinical symptoms. AM
is one of the important causes of female infertility(9-10).
Laparoscopic resection of lesions is the main method for
the current clinical treatment of AM. Although it can ef-
fectively relieve dysmenorrhea and other symptoms, some
patients suffer from incomplete intraoperative resection
of lesions, surgical damage to the endometrium, and the
surgical effect is affected. There are varying degrees of
inflammatory reaction after surgery, and the disease easily
relapses (11-12). Therefore, during the treatment of AM
patients with laparoscopic lesion resection, adjuvant drug
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therapy should be used to consolidate the surgical effect
further, inhibit the release of inflammatory factors, reduce
the recurrence rate and improve the prognosis of patients.

Tnf-a has a variety of biological activities, mainly pro-
duced by lymphocytes and mononuclear macrophages.
When the body is injured or infected, serum TNF-A
concentration will significantly increase.ll-8 can enhance
immune response, induce neovascularization, chemotac-
tic neutrophils, and stimulate interstitial cell prolifera-
tion(13-14). Clinical studies have shown that the serum
levels of TNF-A and IL-8 in AM patients are significantly
higher than those in healthy people. This may be related to
the stronger activity of peripheral blood monocytes in AM
patients.In AM patients, due to the activation of TNF-A,
NF-RB can be activated, local IL-8 overexpression can be
induced, neovascularization of lesions can be promoted,
and ectopic endometrial implantation and adhesion can be
accelerated(15). Therefore, in the treatment of AM, how
to inhibit the release of TNF-A and IL-8 is of great signi-
ficance in improving the prognosis of patients. This study
showed that: after treatment, the observation group E,, LH,
FSH, VAS score, uterine volume, serum IL-8 and TNF-A
were all lower than those in the control group, whoqOL-
BREEF score in the observation group was higher than that
in the control group after treatment, and recurrence rate
in the observation group (0) was lower than that in the
control group (12.00%), P < 0.05. The total incidence of
adr in the observation group (4.00%) was compared with
the control group (8.00%), P>0.05. The results showed
that intraoperative Mirena was effective in the treatment
of AM. The analysis is as follows: Mirena ring is a small,
soft T-shaped plastic frame. When placed in the uterine
cavity, it can release low-dose levonorgestrel slowly and
steadily, improve the concentration of local levonorgestrel
in the endometrium, effectively inhibit the synthesis of es-
trogen receptors in the endometrium, and enhance the an-
tagonistic effect of endometrium hyperplasia(16-18). Pro-
gesterone, estrogen receptors in the endometrium, reduce
the endometrium's response to circulating E,Can enhance
the antagonistic effect of endometrial hyperplasia, relieve
dysmenorrhea and other symptoms, reduce the amount of
bleeding, shorten the duration of bleeding symptoms(19).
The mechanism by which Mirena relieves dysmenorrhea,
reduces menstrual volume, and reduces uterine volume is
related to the following: The main component of Mirena
is levonorgestrel. When placed in the uterine cavity, it will
directly affect the lesion, promote endometrial degenera-
tion and atrophy, thicket the capillary wall, promote capil-
lary thrombosis, dilate veins, increase uterine artery resis-
tance, shorten the bleeding time and reduce the amount
of bleeding. Levonorgestrel can also reduce the activity
of estrogen and glandular receptors in the mesenchymal
cells, block the effect of estrogen, and promote the dege-
neration and atrophy of ectopic lesions. Mirena placement
can also effectively prevent intrauterine infection, control
menstrual volume, and avoid aggravated inflammatory
responses due to disease recurrence. Although Mirena can
reduce menstrual volume, the effect of Mirena placement,
after all, does not affect E,Level and ovarian function.In
addition, it is important to note that month LeHuan belongs
to the intrauterine device, for patients with bulky uterine
AM, do not apply, but due to large AM uterine volume
in patients with common, therefore, AM patients before
month LeHuan placed man, should be GnRH - a treatment

for 3 months, uterine volume as possible, help stabilize the
fixed synthetic, Reduce the emergence rate of Mirena after
implantation.In FanXiaoFan(20)The uterine volume of
group B treated with Mirena was (72.63£12.45) cm after
treatment’It was lower than that of group A treated with
triprerelin (86.28+13.67) cm?®, P <0.05, which was close to
the results of this study, confirming that Mirena can effec-
tively reduce the uterine volume in the treatment of AM,
and the effect is accurate.

In conclusion, the simultaneous placement of Mirena
in treating AM patients with laparoscopic lesion resection
can effectively reduce inflammatory response and pain,
regulate sex hormones, improve the quality of life, and
reduce the recurrence rate. In addition, no obvious adverse
reactions occurred in the patients, and the overall safety of
the treatment plan is relatively high.

References

1. XieT, Xu X, Yang Y, Wu C, Liu X, Zhou L, Song Y. The Role of
Abnormal Uterine Junction Zone in the Occurrence and Develop-
ment of Adenomyosis. Reprod Sci. 2021 Sep 13. doi: 10.1007/
s43032-021-00684-2. Epub ahead of print. PMID: 34515984.

Harada T, Taniguchi F, Amano H, Kurozawa Y, Ideno Y, Hayashi
K, Harada T; Japan Environment and Children’s Study Group.
Adverse obstetrical outcomes for women with endometrio-
sis and adenomyosis: A large cohort of the Japan Environment
and Children's Study. PLoS One. 2019 Aug 2;14(8):0220256.
doi: 10.1371/journal.pone.0220256. PMID: 31374085; PMCID:
PMC6677302.

Chen D, Ai G, Yang W, Liu J, Luo N, Guo J, Cheng Z. Laparos-
copic Uterine Artery Occlusion Combined with Uterine-sparing
Pelvic Plexus Block and Partial Adenomyomectomy for Adeno-
myosis: A Video Case Report. J] Minim Invasive Gynecol. 2021
Oct;28(10):1681-1684. doi: 10.1016/j.jmig.2021.05.015. Epub
2021 May 26. PMID: 34051355.

Lou J, Huang X, Zhang L, Xu P, Zhang X, Chen Z. [The second
generation endometrial ablation (NovaSure) improves efficacy
of levonorgestrel-releasing intrauterine system in manage-
ment of adenomyosis. Zhejiang Da Xue Xue Bao Yi Xue Ban.
2019 Apr 25;48(2):136-141. Chinese. doi: 10.3785/j.issn.1008-
9292.2019.04.03. PMID: 31309750; PMCID: PMC8800655.

Chinese Medical Association Gynecologist Branch endometriosis
Professional Committee. Diagnosis and treatment of adenomyosis
in China. Chin J gynecol. 2020;55(6):376-383.

Yuan B, Pi YL, Zhang YN, Xing P, Chong HM, Zhang HF.
A diagnostic model of idiopathic central precocious puberty
based on transrectal pelvic ultrasound and basal gonadotro-
pin levels. J Int Med Res. 2020 Aug;48(8):300060520935278.
doi: 10.1177/0300060520935278. PMID: 32762408; PMCID:
PMC7416140.

Henning MA, Kréigeloh C, Thompson A, Sisley R, Doherty I,
Hawken SJ. Religious affiliation, quality of life and academic
performance: New Zealand medical students. J Relig Health.
2015 Feb;54(1):3-19. doi: 10.1007/s10943-013-9769-z. PMID:
24005316.

Keserci B, Duc NM. Magnetic resonance imaging features in-
fluencing high-intensity focused ultrasound ablation of ade-
nomyosis with a nonperfused volume ratio of >90% as a
measure of clinical treatment success: retrospective multiva-
riate analysis. Int J Hyperthermia. 2018;35(1):626-636. doi:
10.1080/02656736.2018.1516301. Epub 2018 Oct 11. PMID:
30307340.

Schrager S, Yogendran L, Marquez CM, Sadowski EA. Adeno-

12



Gong leileiet al. / Mirena effects on adenomyosis and inflammatory factors, 2022, 68(7): 9-13

10.

11.

12.

13.

14.

15.

myosis: Diagnosis and Management. Am Fam Physician. 2022
Jan 1;105(1):33-38. PMID: 35029928.

Yu O, Schulze-Rath R, Grafton J, Hansen K, Scholes D, Reed SD.
Adenomyosis incidence, prevalence and treatment: United States
population-based study 2006-2015. Am J Obstet Gynecol. 2020
Jul;223(1):94.e1-94.€10. doi: 10.1016/j.aj0g.2020.01.016. Epub
2020 Jan 15. PMID: 31954156.

Tokgoz VY, Tekin AB. A rare case of the new entity of miillerian
anomalies mimicking the noncommunicating rudimentary cavity
with hemi-uterus: accessory cavitated uterine mass. Fertil Steril.
2022 Mar;117(3):646-648. doi: 10.1016/j.fertnstert.2021.11.028.
Epub 2022 Jan 17. PMID: 35058046.

LiY, Qi H,Ma W, Wu C, Li X, Zhao D, Ye W, Xiang M. Tempora-
rily Blocking the Uterine Artery to Dig Out a Diffused Adenomyo-
sis Lesion Treated Laparoscopically. J] Minim Invasive Gynecol.
2017 Mar-Apr;24(3):349-352. doi: 10.1016/j.jmig.2016.09.014.
Epub 2016 Oct 1. PMID: 27702702.

Ye MZ, Deng XL, Zhu XG, Xue M. [Clinical study of high in-
tensity focused ultrasound ablation combined with GnRH-a and
LNG-IUS for the treatment of adenomyosis. Zhonghua Fu Chan
Ke Za Zhi. 2016 Sep 25;51(9):643-649. Chinese. doi: 10.3760/
cma.j.issn.0529-567X.2016.09.002. PMID: 27671043.

Yen CF, Huang SJ, Lee CL, Wang HS, Liao SK. Molecular Charac-
teristics of the Endometrium in Uterine Adenomyosis and Its Bio-
chemical Microenvironment. Reprod Sci. 2017 Oct;24(10):1346-
1361. doi: 10.1177/1933719117691141. Epub 2017 Feb 9. PMID:
28183227.

Zhang L, Rao F, Setzen R. High intensity focused ultrasound for

16.

17.

18.

19.

20.

the treatment of adenomyosis: selection criteria, efficacy, safety
and fertility. Acta Obstet Gynecol Scand. 2017 Jun;96(6):707-
714. doi: 10.1111/a0gs.13159. PMID: 28437003.

Marques ALS, Andres MP, Kho RM, Abrao MS. Is High-intensity
Focused Ultrasound Effective for the Treatment of Adenomyosis?
A Systematic Review and Meta-analysis. ] Minim Invasive Gyne-
col. 2020 Feb;27(2):332-343. doi: 10.1016/j.jmig.2019.07.029.
Epub 2019 Aug 1. PMID: 31377454.

Weng M, Li L, Feng S, Xie M, Hong S. [Effects of levonorgestrel-
releasing intrauterine system on endometrial estrogen and pro-
gesterone receptors in patients with endometrial hyperplasia. Nan
Fang Yi Ke Da Xue Xue Bao. 2012 Sep;32(9):1350-4. Chinese.
PMID: 22985581.

Rocha TP, Andres MP, Borrelli GM, Abrao MS. Fertility-Sparing
Treatment of Adenomyosis in Patients With Infertility: A Systema-
tic Review of Current Options. Reprod Sci. 2018 Apr;25(4):480-
486. doi: 10.1177/1933719118756754. Epub 2018 Feb 5. PMID:
29402199.

Mikos T, Lioupis M, Anthoulakis C, Grimbizis GF. The Outcome
of Fertility-Sparing and Nonfertility-Sparing Surgery for the
Treatment of Adenomyosis. A Systematic Review and Meta-
analysis. J Minim Invasive Gynecol. 2020 Feb;27(2):309-331.
e3. doi: 10.1016/j.jmig.2019.08.004. Epub 2019 Aug 6. PMID:
31398415.

Cheng C, Gui T, Huang MH, Zhu L, Ma XP, Xun AH, Wan GP.
Treatment of adenomyosis patients by bushen huoxue sanyu de-
coction: a clinical study. Zhongguo Zhong Xi Yi Jie He Za Zhi.
2014 Nov;34(11):1302-5. Chinese. PMID: 25566618.

13



