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ABSTRACT
Objective: To determine the efficacy of laparoscopic surgery combined with GnRH agonist (GnRH-a) in treating infertile
patients with endometriosis (EMs), and analyze its effect on the levels of serum hormones and inflammatory factors of the
patients.
Study Design: An experimental study.
Place and Duration of Study: The Department of Urology, Zhongda Hospital, Southeast University, Jiang Su, China, from
January 2015 to March 2016.
Methodology: One hundred and thirty infertile patients with EMs were randomly divided into a control group and an
observation group with 65 cases in each group. Patients in the control group were treated by laparoscopic surgery, while
patients in the observation group were added by the subcutaneous injection of GnRH-a, based on the treatment of the
control group. Therapeutic effects, recurrence rates, and pregnancy rates between two groups were compared. Moreover,
the levels of serum hormones estradiol (E2), luteinizing hormone (LH), follicle stimulating hormone (FSH), inflammatory
factors interleukin 17 (IL-17), interleukin 6 (IL-6), and tumor necrosis factor- (TNF-) between two groups after treatment
were compared.
Results: The total effective rate and pregnancy rate in the observation group were higher than those of the control group
(p=0.009 and 0.002, respectively), and the recurrence rate was lower than that of the control group (p=0.008). After
treatment, levels of serum E2, LH, FSH in the observation group were lower than those of the control group (all p<0.001).
Levels of serum IL-17, IL-6 and TNF- were lower than those of the control group (all p<0.001). There was no statistically
significant difference in adverse reactions between the two groups (p=0.730).
Conclusion: Laparoscopic surgery combined with GnRH-a is a more effective treatment modality in endometriosis. It can
reduce the serum levels of inflammatory factors in patients, improve their hormone level and pregnancy rate, and reduce
the recurrence rate.
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INTRODUCTION
Endometriosis (EMs) is a clinically common gynaecological
disorder that can grow or develop under the influence of
sex hormones and is a condition in which the glands or
interstitium of the endometrium develop outside the
endometrium.1 Most ectopic endometrium appears in
the peritoneal surface of adjacent organs, but also can
grow in areas away from the uterus, such as the groin,
diaphragm. The clinical manifestations of EMs are
dysmenorrhea, pelvic pain, sexual intercourse pain and
menstrual disorders. According to the location of the
disease, intestinal, urinary tract symptoms, and even
acute abdomen may occur.2,3 EMs is closely related to
female infertility.4 Relevant documents show that there
are many factors contributing to EMs combined with
infertility, which may be related to fallopian tubes, ovaries,
endometrium, ovulation and hormonal secretion.5
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In recent years, laparoscopic technology has been
widely used in clinical practice. In infertile patients with
endometriosis, laparoscopic surgery can completely
remove the lesion tissue. The operation time is relatively
short, which is beneficial to the recovery of patients.
However, it is difficult to completely clear the tissue of
serious infiltration or small retroperitoneal lesions by
laparoscopic surgery, so it is prone to postoperative
recurrence.6,7 Therefore, laparoscopic surgery is the
main treatment in clinic, and always combined with
adjuvant medical therapy.8 Gonadotropin-releasing
hormone agonist (GnRH-a) plays an important role in
the treatment of endometriosis by reducing estrogen
levels to promote the progressive atrophy of ectopic
endometrium.9
The purpose of this study was to investigate the effects
of laparoscopic surgery combined with GnRH-a on
serum hormones and inflammatory factors in infertile
patients with EMs.

METHODOLOGY
This study was conducted at the Department of Urology,
Zhongda Hospital, Southeast University, Jiang Su,
China, from January 2015 to March 2016, after approval
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from the Hospital Ethical and Research Committee. A
total of 130 infertile patients with EMs were selected as
the research objects. Inclusion criteria were the
diagnosis of endometriosis confirmed by laparoscopy or
B-ultrasound examination, postoperative biopsy, normal
sexual life, and without contraception; but no pregnancy
for more than one year, and having indications for
laparoscopic surgery. Exclusion criteria were other
causes of dysmenorrhea, abnormal menstruation and
other symptoms, other diseases such as pelvic floor
dysfunction, severe cardiovascular, hepatic or renal
dysfunction, recent use of hormones, allergy to the
medicines used in this study, and patient's spouse
suffering from sexual dysfunction or seminal abnormality.
The 130 patients were randomly divided into the control
group and the observation group, 65 cases in each group.
Patients in the control group were treated with laparoscopic surgery at 3-7 days after the end of menstruation
under general anesthesia with standard procedure.
Laparoscopic surgery was performed using the threehole method. Under the microscope, the cysts were
removed, and ectopic lesions were peeled off.
Debridement was performed for pelvic adhesions. Small
lesions were subjected to electrocautery destruction
measures as far as possible to avoid recurrence due to
residual conditions. For ovarian endometriosis, it was
necessary to thoroughly remove ovarian cysts; chocolate
cysts were perforated on the surface of the ovary, liquid
removed and the cyst peeled. Methylene blue test was
performed as necessary. In the observation group, the
patients were injected sub-cutaneously with 3.75 mg of
gonadotropin-releasing hormone agonist (triptorelin
acetate for injection) for six months after laparoscopic
surgery.
After the treatment had ended, treatment results of the
two groups of patients were observed. Excellent result
was when hysterosalpingography showed unilateral or
bilateral patency, ultrasound showed that all pelvic
masses disappeared, and other clinical symptoms
disappeared completely. Results were labelled valid
when hystero-salpingography showed unilateral patency,
and ultrasound showed that all pelvic masses became
smaller and the clinical symptoms were relieved. Invalid
results of hysterosalpingography showed that both tubes

were blocked, and there was no change in pelvic mass.
In addition, clinical symptoms did not ease or even
aggravate. After treatment, levels of serum estradiol
(E2), luteinizing hormone (LH), follicle stimulating
hormone (FSH) and other hormone indexes of patients
were detected by automatic microparticle radio-immunoassay system. Serum levels of inflammatory factor
interleukin-17 (IL-17), interleukin-6 (IL-6) and tumor
necrosis factor- (TNF-) were determined by ELISA.
Adverse reactions such as nausea, vomiting, rash and
injection pain were recorded in the two groups. All the
patients in the two groups were followed up for two
years. The recurrence rate and pregnancy rate of two
groups were compared.
Data was entered and analysed by using SPSS version
21.0. Measurement data was indicated in x+s.
Independent-sample t-test was used to compare the
outcomes between two groups. Count data was
expressed by n (%), and X2 test was used to compare
count data. P-value of less than 0.05 was considered
significant.

RESULTS
The inducted 130 patients were 24-35 years old, with an
average age of 28.73 ±1.92 years. The course of disease
ranged from 3 months to 3 years, with an average of
1.78 ±0.46 years. The diameter of the cyst ranged from
3-10 cm, with an average of 5.65 ±1.31 cm. According to
endometriosis staging, 80 (61.54%) cases had stage III
and 50 (38.46%) cases had stage IV disease.
The total effective rate of the observation group was
96.92% (63 cases), which was higher than that of the
control group (83.08%, 54 cases, p=0.009, Table I).
After treatment, the levels of E2, LH, and FSH in the
observation group were lower than those of the control
group (all p<0.001, Table II); serum levels of IL-17, IL-6
and TNF- in the observation group were lower than
those of the control group (all p<0.001, Table III).
The pregnancy rate in the observation group was 30.77%
(20 cases), significantly higher than that of the control
group (9.23%, six cases, p=0.002). The recurrence rate
was 1.54% (1 case), significantly lower than that of the
control group (13.85%, 9 cases, p=0.008).

Table I: Comparison of clinical effect between the two groups.
Groups

n

Excellent

Valid

Invalid

Total effective

[n (%)]

[n (%)]

[n (%)]

[n (%)]

Control group

65

19 (29.23)

35 (53.85)

11 (16.92)

54 (83.08)

Observation group

65

32 (49.23)

31 (47.69)

2 (3.08)

63 (96.92)

p-value
0.009

Table II: Comparison of level of serum hormones between the two groups.
Groups

n

E2 (ng/L)

FSH (U/L)

p-value

Mean ±SD

p-value

Mean ±SD

p-value

<0.001

4.77 ±0.37

<0.001

5.31 ±0.51

<0.001

Control group

65

176.45 ±3.35

Observation group

65

94.38 ±2.24
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LH (U/L)

Mean ±SD

2.05 ±0.29

2.16 ±0.43
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Table III: Comparison of level of serum inflammatory factors between the two groups.
Groups

n

IL-17 (pg/mL)

IL-6 (pg/mL)

TNF- (pg/mL)

Mean ±SD

p-value

Mean ±SD

p-value

Mean ±SD

p-value

<0.001

46.29 ±3.35

<0.001

147.31 ±15.43

<0.001

Control group

65

15.84 ±0.87

Observation group

65

13.63 ±0.55

The frequency of adverse reactions in the observation
group was 6.15% (4 cases), including three cases of
nausea and one case of pain at the injection site. The
frequency of adverse reactions in the control group was
7.69% (5 cases), including two cases of nausea and
vomiting each, and one case of vertigo. There was no
significant difference in adverse reactions between the
two groups (p=0.730).

DISCUSSION
Endometriosis is an estrogen-dependent disease with
an incidence of about 10% to 15%. It is most common in
women of childbearing age, and more than 40% of
patients may be complicated with infertility.10,11 In the
treatment of endometriosis combined with infertility,
laparoscopic surgery has gradually replaced the
traditional open surgery because of its advantages of
small incision, less trauma, less pain, fewer
complications, and good curative effect. At present,
laparoscopic surgery has become the first choice for
endometriosis.12,13 In laparoscopic surgery, the operation
field can be clearly distinguished by the magnifying
effect of laparoscope, which is convenient to observe the
pelvic micro-lesion. Moreover, the oviduct patency can
be directly observed by methylene blue solution during
the operation. Repeated irrigation of the abdominal
cavity after operation can also promote the improvement
of pelvic micro-environment.14,15 According to relevant
documents, laparoscopic conservative surgery can relieve
dysmenorrhea, lower abdominal pain, dyspareunia,
menstrual abnormalities, and other symptoms in patients
with endometriosis, and eliminate potential malignant
tissue.16,17 However, laparoscopic surgery alone cannot
effectively remove atypical lesions or deeper lesions, the
recurrence rate is higher. Therefore, it is suggested that
drug therapy should be combined with laparoscopic
surgery in order to promote the atrophy and necrosis of
residual lesions and reduce recurrence.18
GnRH-a has been shown to improve the efficacy of
laparoscopic surgery in infertile patients with endometriosis, but the mechanism of action is not fully
understood.19,20 The use of triptorelin acetate for
injection in this study is a novel long-acting GnRH-a,
with a long half-life and good stability, which play a longterm inhibitory effect on pituitary gonadotropin secretion,
and block the hypothalamus-pituitary-ovarian axis
(HPOA), promote ovarian hormone levels significantly
decreased, induce temporary amenorrhea. Moreover,
ectopic lesions without hormone support may atrophy
and degenerate.21,22 The data showed that the total
effective rate and pregnancy rate in the observation

42.94 ±2.67

138.46 ±7.12

group were higher than the control group, and the
recurrence rate was lower than the control group. The
E2, LH, and FSH levels in the observation group were
significantly better than the control group. It suggests
that laparoscopy combined with gonadotropin-releasing
hormone agonist is effective in the treatment of endometriosis combined with infertility. After laparoscopic
surgery, GnRH-a treatment is able to make the ectopic
endometrium without the support of estrogen and inhibit
its growth, thereby improving the pelvic environment and
reducing the recurrence rate. Moreover, withdrawal can
prompt the ovulation function to recover quickly and
improve the pregnancy rate, so the pregnancy rate of
patients after operation is obviously improved. This
study also found that there was no significant difference
in adverse reactions between the two groups,
suggesting that GnRH-a treatment would not increase
adverse reactions, and was safe and reliable.
Recent studies have shown that immune factors play an
important role in the pathogenesis of endometriosis
complicated with infertility; especially, the relationship
between cytokines and EMs infertility has become a
research hotspot.23 The level of IL-6 in peripheral blood
of EMs patients was significantly higher than normal
people, and positively correlated with the degree of
disease.24 TNF- is a kind of cytokine with a variety of
biological activities. Abnormal levels of TNF- can
directly lead to abortion, premature birth, infertility and
other diseases. In circulating blood, the ratio of helper
T cells to suppressor T cells increased; and IL-17, IL-6
and TNF-, secreted by Th1 and Th2, also increased.
Lymphocytes in peripheral blood of healthy people can
recognize endometrial cells, antigens and have reactive
hyperplasia. This reaction is reduced in patients with
EMs, which may be due to decreased ability to identify
lymphocytes. Similarly, cytotoxicity of NK-mediated
lymphocytes in peripheral blood to autologous endometrium is reduced. The number of monocytes in
peripheral blood did not change, but the activity
increased, stimulating the growth of endometrial cells.
Elevated IL-17, IL-6, TNF- and other cytokines in the
peripheral blood may promote the development of EMs.
The levels of nitric oxide synthase 2 (NOS2) and nitric
oxide (NO) in the peritoneal fluid of EMS patients were
significantly increased. High level of NOS2 could
promote the secretion of a large amount of NO. High
levels of NO can influence the function of ovarian ducts
and sperm, resulting in infertility.25 However, IL-17 can
increase the production of NOS2 and NO. Therefore,
high levels of IL-17 in the blood of EMs patients with
infertility may be involved in the infertility process of
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patients with EMs by promoting the production of NOS2
and NO. The results showed that the levels of serum
inflammatory factors IL-17, IL-6 and TNF- in the
observation group were lower than the control group
after treatment. It is suggested that GnRH-a therapy
after laparoscopic surgery can effectively reduce the
levels of serum inflammatory factors IL-17, IL-6 and
TNF-, and further improve the condition of patients.

CONCLUSION
Laparoscopic surgery combined with GnRH-a is a more
effective treatment modality in endometriosis, and it can
reduce the serum levels of inflammatory factors in
patients, improve their hormone level and pregnancy
rate, and reduce the recurrence rate.
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