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Abstract: Objective: To explore the clinical efficacies of laparoscopic ovarian cyst resection (LOCR) and its effects on
ovarian function. Methods: Ninety patients requiring ovarian cyst resection were selected for prospective study, and
were divided into control group (traditional laparotomy surgery, n=45) and observation group (laparoscopy surgery,
n=45) according to the random number table. The surgical outcomes, the number of sinusoidal follicular, hormone
levels, Doppler-examination related indexes and immune functions in the two groups were observed. Results: The
observation group had significantly lower values than the control group in terms of operation duration, intraopera-
tive blood loss, postoperative ventilation time and maximum body temperature (all P<0.05). The level of Estrogen
(E2) of the two groups was decreased significantly after operation (P<0.001), and E2 level in the observation group
was significantly higher than that in the control group (P<0.01). The levels of luteinizing hormone (LH), and follicle
stimulating hormone (FSH) showed opposite trends to E2 changes in the two groups (both P<0.001). The number
of sinusoidal follicles in the observation group was significantly larger than that in the control group (P<0.001).
Postoperative CD3+ and CD4+ cell numbers, and CD4+/CD8+ of the observation group were significantly higher
than those of the control group (all P<0.001). After treatment, peak systolic velocity (PSV) and resistance index
(RI) were significantly reduced in both groups, but the observation group had significantly higher PSV and RI (all
P<0.001) than the control group. Systolic/diastolic blood flow and pulsatility index showed opposite trends to PSV
and RI changes in the two groups (all P<0.05). The incidences of menstrual changes, postoperative adhesion and
pelvic pain in the observation group were significantly lower than those in the control group (all P<0.05), and sexual
satisfaction in the observation group was significantly higher than that in the control group (P<0.001). Conclusion:
compared with traditional laparotomy surgery, LOCR has a better efficacy with reduced surgical trauma, and de-
creased impacts on patients’ immune function and ovarian basal blood flow.
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Introduction

With the change of diet patterns, the increase
of work pressure and the continuous aggra-
vation of environmental pollution, the incidence
of ovarian cysts in China shows an increasing
trend year by year, and most of them are women
of childbearing age between 30 and 40 years
old [1-3]. Ovarian cyst is a clinically common
benign tumor [4]. Its clinical symptoms include
abdominal mass, lower abdominal pain and
menstrual disorder, which can affect the ov-
ulation and damage the quality of oocytes
[5, 6]. Continuously increased size of masses
will completely occupy the pelvic cavity, caus-
ing dyspnea, odynuria and constipation, with a
great impact on the health and quality of life
of patients [7]. However, the pathogenesis of

ovarian cysts has not been fully explained.
Researches have confirmed that such pati-
ents are often accompanied with pelvic infec-
tion, causing epithelial dysplasia, inflammato-
ry exudation, inflammatory package and other
lesions, eventually leading to the occurrence of
ovarian cysts [8].

At present, Traditional Chinese Medicine treat-
ment is mainly applicable for patients with cyst
diameter <5 cm and who can be treated with
conservative management, while for patients
with cyst diameter >5 cm, surgical treatment is
required [9]. Traditional laparotomy surgery is
simple, and it can remove the ovarian cyst
lesions to the greatest extent. But it is not very
acceptable for patients of reproductive age due
to large surgical trauma, excessive intraopera-
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tive bleeding, long postoperative recovery time
and obvious abdominal scar [10]. However, wi-
th the continuous development of minimally
invasive technology and improvement of eg-
uipment, laparoscopic ovarian cyst resection
(LOCR) has become a mainstream technology.
This operation requires high technical skills of
clinicians. And LOCR has higher acceptability
with the advantages like less damage to ov-
arian tissue and pelvic cavity, lower postope-
rative pain degree, and shorter hospital stay
[11]. Clinical data with increased clinical sam-
ple size also have pointed out that any type of
pelvic surgery has the risk of damage to ovarian
function, including insufficient ovarian stromal
blood supply, abnormal hormone levels, ab-
dominal inflammatory reaction and decreased
ovarian reserve function after surgery, and
even infertility [12-14]. At present, there is no
conclusion about the effects of laparoscopy on
immune function and ovarian stroma, and the
effects of carbon dioxide pneumoperitoneum
on hemodynamics and partial pressure of car-
bon dioxide in artery.

Materials and methods
General information

This study was approved by the Ethics Com-
mittee of Affiliated Hospital of Gansu Medical
College (People’s Hospital of Pingliang City).
Ninety patients with ovarian cysts admitted to
Affiliated Hospital of Gansu Medical College
(People’s Hospital of Pingliang City) from De-
cember 2016 to December 2018 and sched-
uled for surgical treatment were selected for
prospective study. The patients were divided
into control group (traditional laparotomy sur-
gery, n=45) and observation group (LOCR, n=
45) according to the random number table. All
patients and their families were informed of the
purpose and cautions of this study before sur-
gery, and then signed the informed consent.

Inclusion criteria: Patients aged from 25 to 45
years old; patients who met the diagnostic cri-
teria of ovarian cyst according to Gynecology
and Obstetrics (2004 Edition) [15]; patients
without relevant hormone therapy within six
months before surgery; patients with negative
tumor-related markers; patients who were in
line with the surgical indicators of ovarian cyst.

Exclusion criteria: Patients with coagulation dy-
sfunction, abnormal immune system and endo-
crine disease; patients with other tumors; pa-
tients with surgical contraindications; patients
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with malignant changes in uterine fibroids or
endometrium; patients with mental disorder or
confusion.

Methods

Two groups of patients underwent elective sur-
gery after basic examination. The control group
received laparotomy surgery to remove ovarian
cysts. Details are as follows. The control group
underwent effective lumbar epidural general
anesthesia and local anesthesia with lidocaine
hydrochloride (Nanjing Jinling Pharmaceutical
Co., Ltd., China) in the surgical spot. After the
patient achieved deep anesthesia with normal
physiological indicators, the surgical incision
was determined at the site 10-15 cm from the
right midabdominal line and 5-6 cm from the
upper lumbar iliac bone and was strictly steril-
ized. The superficial skin was cut open parallel
to the midabdominal line and the fascia was
separated by blunt dissection. Away from the
blood vessels and nerves, the peritoneum was
opened to 3-5 cm to find the lesion site, and
the diseased tissues were completely excised.
Then the ovary was sutured to stop bleeding.
Normal saline containing penicillin and strepto-
mycin was used to flush the affected part. After
the blood stains were cleaned up in the surgical
part, the abdominal suture was performed rou-
tinely. Then the surgical part was disinfected,
and the drainage catheter was inserted.

In the observation group, an incision was ma-
de 3-5 cm above and below the umbilicus after
the same anesthesia in the control group.
A total of 12 mmHg CO, was injected using
pneumoperitoneum machine (0620-030-020;
STRYKER, USA) to maintain the pneumoperi-
toneum, and then the sterilized laparoscopic
lens (26003AA/26003B; Storz, Germany) was
inserted. With the help of digital video technol-
ogy, the images captured by the laparoscopic
lens were transmitted to the post-signal pro-
cessing system through optical fiber and dis-
played on the special monitor in real time. The
images of the patient’s organs from different
angles were displayed on the monitor screens.
A 1-2 cm incision was made at the intersection
point of the anterior superior iliac spine and the
umbilical cord, and a unipolar electric hook was
inserted to fix the cyst. The cyst was separated
by blunt dissection and the tumor was excised
by sharp resection. Electrocoagulation was per-
formed on the surgical site, and the surgical
part was strictly sterilized. After examination,
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Table 1. Comparison of general information (X + sd; n, %)

Control group (n=45) Observation group (n=45) X2/t P

Age (year) 32.048.3 29.6+6.8 1.448 0.151
Cyst diameter (cm) 8.26+1.25 8.52+1.28 0.947 0.347
Pathological type 1.141 0.565

Mature teratoma 12 (26.67) 15 (33.33)

Serous cystadenoma 22 (48.89) 17 (37.78)

Mucinous cystadenoma 11 (24.44) 13 (28.89)
Course of disease (year) 3.60+0.35 3.46+0.58 1.363 0.176
Menstrual cycle (day) 25.70+£3.20 26.17+4.09 0.600 0.552
Body mass index (kg/m?) 25.20+2.45 24.23+4.04 1.363 0.176
Marriage (yes/no) 38/7 42/3 1.013 0.314
Childbearing history (yes/no) 29/16 35/10 1.947 0.163

the abdominal suture was performed routinely,
and prophylactic antibiotics were injected.

Outcome measures

Main outcome measures: The operation dura-
tion, intraoperative blood loss, intestinal fu-
nction recovery time and change of postopera-
tive body temperature were recorded. Fasting
venous blood was extracted at a fixed time
point in the second or third day of the menstru-
al cycle before and two months after surgery;
the menstrual cycle was regard as 30 days for
the irregular one. With the help of a full-au-
tomatic chemiluminescence immune analyzer
(UniCel DxI 800; Beckman Coulter, Inc., China),
the antibodies of follicle-stimulating hormone
(FSH; HOR-253; Shanghai Ximei Chemical Co.,
Ltd., China), luteinizing hormone (LH; Bioscience
(Tianjin) Diagnostic Technology Co., Ltd., China),
and estrogen (E2; Sichuan Maker Biotechnology
Co., Ltd., China) were used to detect the levels
of FSH, LH and E2. The number of patients with
menstrual changes, postoperative adhesions
and pelvic pain within 3 months after surgery
was counted. According to the brief index of
sexual function for women, the sexual satisfac-
tion of patients was divided into four levels:
very satisfied, satisfied, generally satisfied and
unsatisfied. Sexual satisfaction = Number of
case (very satisfied + satisfied)/total number of
cases.

Secondary outcome measures: Blood routine
was determined by hematology analyzer (UniCel
DxH; BECKMAN COULTER, USA) and CD3+,
CD4+ and CD8+ cell numbers were detected
by flow cytometer (CytoFLEX S; BECKMAN CO-
ULTER, USA) before and 3 days after treatment.
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Doppler probe (DVM-4500, Blood Flow Detec-
tor Doppler; Hadeco Inc., Japan) was used for
blood measurement to observe the ovarian
stromal blood flow velocity. Resistant index (RI)
= (Peak systolic velocity (PSV) - end diastolic
velocity/PSV; pulsatility index (Pl) = (PSV - end
diastolic velocity)/mean velocity. The mean va-
lue of the two measurements for each patient
was taken. Flying color doppler diagnostic ul-
trasound system (Neusoft Medical Systems
Co., Ltd, China) with the frequency of 5.0-7.5
MHz vaginal probe was used to record the num-
ber of sinusoidal follicles. Adhesion was ex-
amined one week after surgery. Three months
after surgery, menstrual changes, pelvic pain
and sexual satisfaction were investigated th-
rough outpatient records and telephone foll-
ow-up.

Statistical analysis

Statistical analysis was conducted by SPSS21.0
software. Measurement data were expressed
as mean # standard deviation (X + sd) and the
data with normal distribution between two gr-
oups were compared by independent t test.
Count data were expressed as percent (%) and
were analyzed by chi-square test between two
groups. A P value of below 0.05 is considered
statistically significant.

Results
General information

No difference was seen in terms of age, course
of disease, cyst diameter, menstrual cycle, bo-
dy mass index, marriage, childbearing history
and pathological type of cyst between the two
groups (all P>0.05). See Table 1.
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Figure 1. Comparison of surgical outcomes (X * sd). A. Operation duration.
Shorter operation duration means fewer adverse reaction. B. Intraoperative
bleeding volume. More bleeding volume means worse prognosis. C. Intesti-
nal function recovery time. Shorter recovery time suggests better prognosis.

D. Body temperature. The higher temperature patients get, the higher risk
of infection they are facing. *P<0.05, #*P<0.01, ##P<0.001.

A B
— [Z8 Before treament 28+ E3 Before freatment
E=3 After treatment EZ3 After treatment
HHn

N

-

=)
I

Estrogen(ngiL)
8

-
o
i
o

1
Luteinizing hormone

e

==
Observation group

Control group

QObservation group Control group

C D
B3 Before treatment EZ Before treatment
20 2 20 —
E=3 After treatment 2 After treatment
8
P e
154 wh T 151 #ih
"E *hk
tekk S ~
28
g9 104
£3
s
-
-
o
E
=l
4

Follicle stimulating hormone
(oL
L,

Observation group COntro'I group

Control group

Observation group

Figure 2. Comparisons of hormone levels and the number of sinusoidal
follicles (X + sd). A. Estrogen level. The lower level presents more serious
damage to ovary. B. Luteinizing hormone. The higher level presents more
serious damage to ovary. C. Follicle-stimulating hormone. The higher level
presents more serious damage to ovary. D. The number of sinusoidal fol-
licles. The higher number presents less damage to ovary. **“P<0.001, com-
pared within the same group; #P<0.01, *#P<0.001, compared between
two groups.

Surgical outcomes

duration and postoperative
ventilation time, less intraop-
erative blood loss, and lower
maximum body temperature
(all P<0.05). See Figure 1.

Hormone levels and the num-
ber of sinusoidal follicular

Before treatment, there was no
difference in the levels of E2,
LH, and FSH, and the number
of sinusoidal follicular between
the two groups (all P>0.05).
After treatment, the level of E2
in the two groups were de-
creased significantly (both P<
0.01) and the level of E2 in
the observation group was hi-
gher than that in the control
group (P<0.001). The levels of
LH, and FSH showed opposite
trends to E2 changes in the
two groups (both P<0.001).
The number of sinusoidal fol-
licular in the observation group
was larger than that in the
control group (P<0.001). See
Figure 2.

Immune functions

Before treatment, there was no
difference in CD3+, CD4+ and
CD8+ cell numbers and CD4+/
CD8+ between the two groups
(all P>0.05). After treatment,
CD3+ and CD4+ cell numbers
and CD4+/CD8+ in the two
groups were decreased signifi-
cantly and those in the obser-
vation group were higher than
those in the control group (all
P<0.001). See Figure 3.

Doppler-examination related
indexes

Before treatment, no differen-
ce was seen in PSV, systolic/
diastolic blood flow (S/D), RI
and Pl between the two groups
(all P>0.05). After treatment,

PSV and Rl in the two groups were decreased

significantly and those in the observation group

Compared with the control group, the observa-
tion group had significantly shorter operation
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were significantly higher than those in the con-
trol group (all P<0.001). S/D and Pl showed
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Figure 3. Comparison of immune functions (x + sd). A. CD3+ (%). Higher
percentage represents stronger immunity. B. CD4+ (%). Higher percentage
represents stronger immunity. C. CD8+ (%). Lower percentage represents
stronger immunity. D. CD4+/CD8+. Higher percentage represents stronger
immunity. *“P<0.001, compared within the same group; ##P<0.001, com-
pared between two groups. CD, cluster designation.
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Figure 4. Comparison of Doppler-examination related index (x * sd). A. Peak
systolic velocity. The higher value presents faster blood speed. B. The ratio
of systolic to end-diastolic blood flow velocity. The higher value presents
better blood supply. C. Resistance index. The lower value presents weaker
blood resistance. D. Pulsatility index. The higher value presents less blood
supply. “P<0.01, *"P<0.001, compared within the same group; *P<0.05,

##P<0.001, compared between two groups.

opposite trends to PSV and Rl changes in the
two groups (all P<0.05). See Figure 4.
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Short-term efficacy

After treatment, the incidenc-
es of menstrual changes, po-
stoperative adhesion and pel-
vic pain in the observation
group were significantly lower
than those in the control group
respectively (all P<0.05), and
sexual satisfaction in the ob-
servation group was signifi-
cantly higher than that in the
control group (P<0.001). See
Table 2.

Discussion

Traditionally, ovary is thought
to be only associated with fol-
licular formation, but it also
plays an irreplaceable role in
the metabolism of steroids and
other hormones in the body
[416]. Ovarian cyst is a common
ovary disease, and its symp-
toms are not significant in the
early stage so that it is not
easy to attract attention [17,
18]. Several studies have re-
ported that compared with
traditional laparotomy surgery,
LOCR can significantly reduce
intraoperative blood loss, sh-
orten postoperative recovery
time and reduce postoperative
complications, but it is not ap-
plicable for patients with pos-
sible ovarian malignancy [19-
22]. Therefore, how to choose
appropriate surgical treatment
for patients is critical.

The ovarian tissue is brittle
and vulnerable to unnecessary
damage during surgery. There-
fore, researchers are looking
for appropriate surgical meth-
ods that can not only remove
the cyst but also protect the
normal ovarian tissue and av-
oid too much damage, so as to
reduce the risk factors aff-

ecting ovarian stromal blood supply after sur-
gery [23-25]. Laparoscopic electrocoagulation

Int J Clin Exp Med 2020;13(4):2331-2338
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Table 2. Comparison of short-term efficacy (n, %)

Control group (n=45) Observation group (n=45) X2 P
Menstrual change 11 (24.44) 2 (4.44) 7.283 0.007
Postoperative adhesion 13 (28.89) 3(6.67) 7.601 0.006
Satisfaction for sex life 18 (40.00) 35 (77.78) 13.260 0.000
Pelvic pain
Before treatment 39 (86.67) 42 (93.33) 1.111 0.292
After treatment 15 (33.33) 6 (13.33) 5.031 0.025

is the most commonly used method, but it has
too much damage to ovarian function. Thus,
suture was performed to achieve hemostasis in
this study. By this way, laparoscopic surgery
has little impact on ovarian function in the
removal of ovarian cysts and postoperative
suture, thereby minimizing the impact on the
number and quality of follicles [26]. Previous
work has shown that laparoscopic surgery can
also remove suspected small residual lesions
during the surgery, effectively reducing the risk
of postoperative recurrence and increasing the
probability of pregnancy in similar patients [27].
Although laparoscopy is effective in the treat-
ment of ovarian cysts, more clinical studies are
needed.

The whole surgical process of laparoscopic
surgery is conducted in a completely closed
abdominal cavity. This surgical method can
prevent the exposure of viscera to the external
environment, reduce the damage of surgical
instruments to organs and tissues and the
adverse psychological effects caused by the
damage. In addition, the internal situation of
the pelvic cavity can be directly observed dur-
ing the surgery, and small lesions can be more
clearly found. These findings are consistent
with the results of this study that compared
with the control group, the observation group
had significantly shorter operation duration
and postoperative ventilation time, less intra-
operative blood loss, and lower maximum body
temperature [28]. Zaitoun et al. have confirmed
that during treatment, LOCR still causes some
substantial damage to the ovary, mainly due to
the local inflammatory reaction caused by the
surgery affecting the ovarian blood supply.
Generally, reduced E2 and increased FSH are
the most important manifestations of impaired
ovarian function [29]. In this study, there were
decreased E2 and increased FSH in the two
groups after surgery, but the degree of change
in the observation group was significantly lower
than that in the control group. And the number
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of sinusoidal follicular in the observation group
was larger than that in the control group. The
studies of Gomatos. have confirmed that the
stress response of the body caused by surgery
can interfere with the stable state of the auto-
immune system and increase the incidence of
postoperative recurrence and infection [30]. It
was found that the observation group were sig-
nificantly higher than those in the control group
in terms of CD3+ and CD4+ cell numbers and
CD4+/CD8+. The above data have verified that
LOCR can effectively reduce the damage of the
cellular immune function of human body, so itis
moreconducivetopreventtheoccurrence of pos-
toperative infection and maintain the steady
state of the immune system to promote the
recovery.

Studies have shown that the changes in ovari-
an stromal blood flow can reflect the therapeu-
tic effect, and greater blood flow resistance in
the ovarian stromal blood vessels will cause
less ovarian blood supply [31]. It was found that
after treatment, PSV and RI in the two groups
were decreased significantly and those in the
observation group were significantly higher th-
an those in the control group, while S/D and PI
showed opposite trends in the two group. The
above results have proved that compared with
laparotomy surgery, LOCR has significantly lo-
wer damage degree to ovarian function.

There are deficiencies in this study, such as
small sample size, short statistical duration of
various indicators, and none-evaluation of the
effect of surgical methods on long-term clinical
outcomes. In addition, a consensus on the way
to carry out LOCR was not reached. The main
contradiction is that LOCR can’t provide eff-
ective evidence for cytological diagnosis, and
there is a possibility of delayed diagnosis and
spread of ovarian cancer.

In summary, compared with traditional lapa-
roscopic surgery, LOCR has a better efficacy
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with reduced surgical trauma, and decreased
impacts on patients’ immune function and ov-
arian basal blood flow.

Disclosure of conflict of interest

None.

Address correspondence to: Haitao Li, Depart-
ment of Gynaecology and Obstetrics, Affiliated
Hospital of Gansu Medical College (People’s Hos-
pital of Pingliang City), No. 296 Kongtong East
Road, Kongtong District, Pingliang 744000, Gansu
Province, China. Tel: +86-18093332366; E-mail:
lihaitaobuyt24@163.com

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

2337

Volk KM, Pogrebna VV, Roberts JA, Zachry JE,
Blythe SN and Toporikova N. High-fat, high-
sugar diet disrupts the preovulatory hormone
surge and induces cystic ovaries in cycling fe-
male rats. Front Cell Neurosci 2017; 1: 1488-
1505.

Zhang CW and Deng SL. Clinical effect of lapa-
roscopic ovarian endometriosis cyst resection
and the influence of different operative meth-
ods on follicle loss. Journal of Regional Anato-
my & Operative Surgery 2017; 21: 2017-2023.
Yao YQ, Gong YB, Lu Y and Xu L. Pathophysio-
logical changes and treatment progress of
ovarian cysts. Medical Recapitulate 2018; 24:
2053-2056, 2063.

van Hellemond IEG, Vriens IJH, Peer PGM,
Swinkels ACP, Smorenburg CH, Seynaeve CM,
van der Sangen MJC, Kroep JR, de Graaf H,
Honkoop AH, Erdkamp FLG, van den Berkmor-
tel FWPJ, Kitzen JJEM, de Boer M, de Roos WK,
Linn SC, Imholz ALT and Tjan-Heijnen VCG;
Dutch Breast Cancer Research Group (BOOG).
Ovarian function recovery during anastrozole
in breast cancer patients with chemotherapy-
induced ovarian function failure. J Natl Cancer
Inst 2017; 109.

Anggraeni TD, Al Fattah AN and Surya R. Pro-
phylactic salpingectomy and ovarian cancer:
an evidence-based analysis. South Asian J
Cancer 2018; 7: 42-45.

Peters A, Rindos NB and Lee T. Hemostasis
during ovarian cystectomy: systematic review
of the impact of suturing versus surgical ener-
gy on ovarian function. J Minim Invasive Gyne-
col 2017; 24: 235-246.

Marginean CO, Marginean C, Melit LE, Sasaran
V§, Porutiu M and Marginean CD. An incidental
diagnosis of a giant paraovarian cyst in a fe-
male teenager: a case report. Medicine 2018;
97: e13406.

(8]

)

(10]

(11]

[12]

(14]

(15]

(16]

(17]

(19]

Qin W and Zhang DW. Effect of bipolar coagu-
lation and traditional suture hemostasis on
ovarian reserve function after ovarian cyst re-
section. Chinese Journal of Family Planning
2017; 9: 47-50.

Wu D. Clinical application of laparoscopic and
open ovarian cyst dissection. Shandong Medi-
cal Journal 2012; 52: 82-83.

Somigliana E, Ragni G, Benedetti F, Borroni R,
Vegetti W and Crosignani PG. Does laparoscop-
ic excision of endometriotic ovarian cysts sig-
nificantly affect ovarian reserve? Insights from
IVF cycles. Hum Reprod 2003; 18: 2450-3.
Dmowski WP, Rana N and Ding J. 11 Effect of
laparoscopic surgery on ovarian function in
women with endometriosis. Reproductive Bio-
medicine Online 2010; 20: S5.

Owczarek D, Malinowski A and Wilczynski M.
Ovarian reserve evaluation after laparoscopic
cyst enucleation, depending on applied hae-
mostasis technique and with particular consid-
eration of endometrial cysts. Prz Menopauzal-
ny 2018; 17: 22-27.

Cai ZH, Wang WM, Shi JR, Liang YJ, Ma YJ and
Zhang JZ. Comparison of ultrasound interven-
tional and laparoscopic surgeries for ovarian
cyst pediculotorsion. Journal of Acute Disease
2016; 5: 458-461.

Ragni G, Somigliana E, Benedetti F, Paffoni A,
Vegetti W, Restelli L and Crosignani PG. Dam-
age to ovarian reserve associated with laparo-
scopic excision of endometriomas: a quantita-
tive rather than a qualitative injury. Am J Obstet
Gynecol 2005; 193: 1908-14.

Zhai JJ and Zhang YJ. Obstetrics and Gynecol-
ogy (5th Edition). In: Wang ZH editor. Beijing:
People’s Medical Publishing House; 2004.
Lambertini M, Viglietti G and de Azambuja E.
Impact of ovarian function suppression in pre-
menopausal women with estrogen receptor-
positive early breast cancer. Curr Opin Oncol
2019; 31: 43-51.

Durairaj A and Gandhiraman K. Complications
and management of paraovarian cyst: a retro-
spective analysis. J Obstet Gynaecol India
2019; 69: 180-184.

Alborzi S, Keramati P, Younesi M, Samsami A
and Dadras N. The impact of laparoscopic cys-
tectomy on ovarian reserve in patients with
unilateral and bilateral endometriomas. Fertil
Steril 2014; 101: 427-34.

Bascietto F, Liberati M, Marrone L, Khalil A, Pa-
gani G, Gustapane S, Leombroni M, Buca D,
Flacco ME, Rizzo G, Acharya G, Manzoli L and
D’Antonio F. Outcome of fetal ovarian cysts di-
agnosed on prenatal ultrasound examination:
systematic review and meta-analysis. Ultra-
sound Obstet Gynecol 2017; 50: 20-31.

Int J Clin Exp Med 2020;13(4):2331-2338


mailto:lihaitaobuyt24@163.com


[20]

[21]

[22]

[23]

[24]

[25]

Efficacy of laparoscopic ovarian cyst resection

Lee CL, Kusunoki S, Huang CY, Wu KY, Lee PS
and Huang KG. Surgical and survival outcomes
of laparoscopic staging surgery for patients
with stage | ovarian cancer. Taiwan J Obstet Gy-
necol 2018; 57: 7-12.

Jung HJ, Park JY, Kim DY, Suh DS, Kim JH, Kim
YM, Kim YT and Nam JH. Comparison of lapa-
roscopic and open surgery for patients with
borderline ovarian tumors. Int J Gynecol Can-
cer 2018; 28: 1657-1663.

Zhao Z, Zhou T, Zhao S, Zhang W and Rong F.
Case report of a paraovarian cyst in a 15-year-
old adolescent girl with premature ovarian fail-
ure. Int J Gynaecol Obstet 2017; 139: 245-
246.

Henes M, Engler T, Taran FA, Brucker S, Rall K,
Janz B and Lawrenz B. Ovarian cyst removal
influences ovarian reserve dependent on his-
tology, size and type of operation. Womens
Health (Lond) 2018; 14: 1745506518778992.
Lind T, Hammarstrom M, Lampic C and Rodri-
guez-Wallberg K. Anti-Mlllerian hormone re-
duction after ovarian cyst surgery is de-
pendent on the histological cyst type and pre-
operative anti-Mdullerian hormone levels. Acta
Obstet Gynecol Scand 2015; 94: 183-90.

Hu MY, Wang SB, Ju X, Hu SH, Xu SQ and Li YH.
Effect of different pressure CO2 pneumoperi-
toneum on early postoperative cognitive func-
tion in female patients undergoing gynecologi-
cal laparoscopic surgery. Journal of Clinical
Anesthesiology 2017; 33: 144-147.

2338

[26]

(27]

(28]

[29]

[30]

(31]

Deckers P, Ribeiro SC, Simdes RDS, Miyahara
CBDF and Baracat EC. Systematic review and
meta-analysis of the effect of bipolar electro-
coagulation during laparoscopic ovarian endo-
metrioma stripping on ovarian reserve. Int J
Gynaecol Obstet 2018; 140: 11-17.

Zhao J, Liu C, Liu J and Qu P. Short-term out-
comes and pregnancy rate after laparoscopic
fertility-sparing surgery for borderline ovarian
tumors: a single-institute experience. Int J Gy-
necol Cancer 2018; 28: 274-278.

Wang FX, Ding XM, Dong CH, Wang Q and Liu
HY. Clinical study of the long-term effect of
laparoscopic ovarian cyst resection on ovarian
function. The Practical Journal of Cancer 2017;
32: 1367-1369.

Zaitoun MM, Zaitoun M and El Behery MM.
Comparing long term impact on ovarian re-
serve between laparoscopic ovarian cystecto-
my and open laprotomy for ovarian endometri-
oma. J Ovarian Res 2013; 6: 76.

Gomatos IP, Alevizos L, Kalathaki O, Kantsos
H, Kataki A, Leandros E, Zografos G and Kon-
stantoulakis M. Changes in T-lymphocytes’ vi-
ability after laparoscopic versus open chole-
cystectomy. Int Surg 2015; 100: 696-701.
Gong H and Ni YX. Effect of bipolar coagulation
on hemostasis after laparoscopic ovarian cyst
exclusion and its effect on ovarian function.
Chinese Journal of Family Planning & Gyne-
cotokology 2018; 10: 35-39.

Int J Clin Exp Med 2020;13(4):2331-2338



