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Background

Endometriosis is the third most reported reproductive
disease after Douglas peritoneum and uterosacral ligament
endometriosis (1). It is a prevalent disease that is often
misunderstood, impacting about 5 to 15% of women during
their reproductive age and 2 to 5% of women after
menopause.  (2-4). Increasing incidence
endometriosis led to high rates of infertility cases, pelvic
pain, and reduced quality of life (5). Endometriosis is
defined as the development of a cyst with ectopic
endometriotic lining within the ovary (6). In other words,
this condition is characterized by endometrial-like tissue on
the outer side of the uterine cavity within the ovaries, pelvis,
or the Douglas pouch & uterosacral ligaments (7), leading to
ovarian dysfunction, impaired fertility, dyschezia, lower
back pain, dyspareunia, and reduced ovarian reserve that
induce long-term effects on reproductive health (8). Due to

rates of

Abstract

Background: Laparoscopic cystectomy is frequently used to treat
endometriomas but there is ongoing discussion regarding how it affects the
ovarian reserve. The purpose of this meta-analysis was to assess how
laparoscopic cystectomy affected ovarian reserve indicators in endometriosis-
affected women.

Methods: Following PRISMA guidelines, a systematic review and meta-
analysis were carried out. We looked through databases like PubMed, Google
Scholar, Cochrane Library, and MEDLINE to find pertinent research published
between 2000 and 2024. Included were randomized controlled trials and
observational studies that compared anti-Millerian hormone (AMH), follicle-
stimulating hormone (FSH), and antral follicle count (AFC) levels before and
after laparoscopic cystectomy for endometriomas. Meta-analyses with random
effects were conducted.

Results: 2,415 patients from 17 studies (12 cohorts and 5 RCTSs) were
included. AMH levels (mean difference: -1.01 ng/mL, 95 percent CI: -1.30 to
-0.73) and AFC (mean difference: -1.01, 95 percent Cl: -1.83 to -0.20) were
significantly lower following laparoscopic cystectomy when compared to
controls. After surgery, FSH levels rose (mean difference: 1.71 mlU/mL, 95
percent CI: -0.01 to 3.42). There was a high degree of heterogeneity among the
studies (12 = 88-97%).

Conclusion: According to this meta-analysis, ovarian reserve markers,
specifically AMH and AFC, significantly decline after laparoscopic
cystectomy for endometriomas. When advising patients about the surgical
treatment of endometriomas, clinicians should take these possible
consequences into account, particularly for women who hope to become
pregnant in the future. To assess the long-term effects on reproductive
outcomes, more investigation is required.

Keywords: ovarian reserve, laparoscopic cystectomy, endometriosis, infertile
women, anti-Mullerian hormone, follicle-stimulating hormone

the enormous complexities associated with endometriosis,
the treatment of this disease remained a clinical challenge.

The most common strategies for the management of ovarian
endometriosis include Gonadotropin-releasing hormone
(GnRH) analogues, ablation of the cyst wall and cystectomy
or drainage (9). Among these laparoscopic cystectomy
which involves the surgical removal of endometriomas is a
frequently successful treatment approach for women with
ovarian cysts related to endometriosis. (10, 11). This
treatment helps in fertility preservation among infertile
women. The clinical outcomes of laparoscopic cystectomy
in managing endometriosis include low recurrence rates of
endometriomas, and high clinical pregnancy rates as
compared to drainage & ablation (12). However, few studies
showed that laparoscopic cystectomy with surgical removal
of the endometrioma cyst wall can result in a significant
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decrease in the ovarian reserve due to the inevitable removal
of healthy ovarian tissue (13, 14). While other studies
suggested that laparoscopic cystectomy does not
substantially reduce ovarian reserve, according to some
research postoperative reproductive outcomes may even
increase.

The quantity and quality of women's oocytes that are
essential for fertility is known as ovarian reserve. Major
histological markers that can detect the ovarian reserve
include antral follicle count (AFC), serum levels of anti-
Mdillerian  hormone (AMH), and follicle-stimulating
hormone (FSH) levels that can provide insight into a
woman's reproductive potential (15). This surgical
management of endometriosis can lead to low ovarian
reserve. Given evidence of both short-term and long-term
loss in ovarian reserve, there has been growing concern
regarding the impact of laparoscopic cystectomy on ovarian
reserve (16). Despite its growing use, the impact of
laparoscopic cystectomy on ovarian reserve remains a
subject of ongoing debate.

Few cohort studies reported the impacts of laparoscopic
cystectomy on ovarian reserve, but no meta-analysis
reported the inconsistencies in the available literature
regarding to association among laparoscopic cystectomy and
ovarian reserve (17-19). It is critical for guiding clinical
practice among women with endometriosis who want to
preserve fertility after surgery. In order to assess the clinical
effects of laparoscopic cystectomy on ovarian reserve in
endometriosis patients, we used a meta-analysis approach.
Through pooled analysis, the study aimed to measure key
markers of ovarian reserve such as AFC, AMH, and FSH
levels to assess the owverall impact of cystectomy. By
balancing the need for efficient disease treatment to maintain
fertility and reduce long-term ovarian damage, this meta-
analysis aims to offer evidence-based recommendations for
doctors managing women with endometriosis and
endometriomas.

Methods

2.1 Study Protocol

A recent systematic review and meta-analysis of the
clinical results of laparoscopic cystectomy on ovarian
reserve in patients with endometriosis was conducted
in accordance with the "Reporting Items for
Systematic Review and Meta-Analysis (PRISMA)"
guidelines (20) (21). Since our study was a meta-
analysis of previously published observational and
case-control studies, no additional ethical review was
required.

2.2 Data Sources and Search Strategy

To extract and find relevant studies published between
2000 and 2024, a thorough literature search was
carried out using a variety of electronic databases,
including PubMed, Google Scholar, the Cochrane
Library, and MEDLINE. Using MeSH keywords, the
pertinent research articles were extracted such as
“ovarian reserve” OR “viable egg count” OR

“ovarian  follicle” OR  “infertility”) AND
(“laparoscopic cystectomy” OR “removal of cyst”)
AND (“antral follicle count” OR “AFC” OR
“follicular stimulating hormone” OR “FSH” OR
“AMH” OR “Anti-Mullerian Hormone”). Additional
studies were extracted and identified from reference
lists by manually searching previous meta-analyses
and reviews.

2.3 Eligibility Criteria

Research articles were chosen and screened from
electronic databases using the following eligibility
requirements. Only research that satisfied the
following requirements for inclusion was accepted:
(1). Studies that discuss the women population with
endometriosis, cysts, and endometrioma 2). Studies
analyzing the patient population that underwent
laparoscopic cystectomy 3). Studies tracking the
changes in serum AMH levels, AFC, and FSH levels
markers of ovarian reserve. 4). studies using
observational cohort studies, case-control studies, and
RCTs 5). The full text of the English-language studies
was accessible.

Those studies were excluded: 1). The study population
of women suffering from cysts or cystic mass 2).
Studies involving other treatment strategies for
endometriosis rather than laparoscopic cystectomy 3).
Research focusing on outcomes other than the
histological indicators of ovarian reserve 4).
Additionally,  studies based on editorials,
comprehensive reviews, narrative reviews, systematic
reviews, and meta-analyses were not included. 5).
Non-full text papers and studies published in
languages other than English were not included.

2.4 Study selection

All studies obtained through our online search were
imported into Endnote, and duplicates were removed.
Two authors independently screened titles and
abstracts, excluding irrelevant articles. Full-text
screening was then performed on the remaining
studies, and the studies meeting our eligibility criteria
were finalized.

2.5 Data Extraction

A pre-specified table was used to extract the data by
two independent reviewers. The information
pertaining to demographics, including authors, study
year, country, population, sample size, study design,
and study follow-up, and primary outcomes of
histological markers such as AMH levels, AFC count,
and FSH levels were extracted (Table 1).
Discrepancies were resolved by consulting a third
reviewer.

2.6 Quality Assessment

The included RCTs' risk bias was evaluated using the
Cochrane risk of bias tool. Six domains were used to
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assess the risk bias of the included studies: allocation
concealment, participant blinding, selection bias,
blinding of outcome assessment, selective reporting,
and other biases. Each included study's score or level
was divided into three categories: high-risk, unclear,
and low-risk (22). For non-randomized studies, the
Newcastle-Ottawa Scale (NOS) was used to assess the
quality of case-control and cohort studies (23). For
included studies low risk was defined as a score of
more than 7 moderate risk as a score of between 5-7
and high risk as a score of less than 5. Consensus was
used to settle any disputes regarding risk bias
assessment.

2.7 Statistical Analysis

Review Manager Software (Cochrane Collaboration
version 5.4.0) was used for all statistical analysis. (24).
Statistical significance was defined as a p-value of less
than 0. 05. Random-effects models were used to
analyze pooled data for studies that might have
heterogeneity. The effect sizes were shown as mean
differences for continuous outcomes such as FSH

levels, AMH levels, and AFC count. The 12 statistic
was used to assess heterogeneity; significant
heterogeneity was indicated by 12 values greater than
50 percent.

Results

3.1 Search Results

The study's objectives and title, “Clinical Outcomes of
Laparoscopic Cystectomy on Ovarian Reserve in
Patients with Endometriosis," guided the selection and
screening of research articles in accordance with
PRISMA guidelines. Using "MeSH" keywords, 3,930
research  articles were retrieved from the
aforementioned electronic databases, and 18375
duplicates were eliminated. Following the PRISMA
guidelines, only 2202 papers were screened after
excluding 977 research articles. Among these, only
1225 articles were assessed for eligibility criteria.
Only nine studies met the inclusion criteria and were
included in this study, as shown in Figure 1.

| Research articles identified from™*:
Databases (n = 3930)

Research article screened

(n=810)

E Research articles sought for
= retrieval
& (n = 509)
B
Research articles assessed for
eligibility
{n=T74)

Studies included in meta-analysis
(n=17)

Included

Records removed before
screaning:

Duplicate records removed (n =
1020)

Research articles excluded™

{n = 301)

Research articles not retrieved
(n = 435)

Reports excluded: 57

Figure 1: Screening and selection of included studies by PRISMA Guidelines
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3.2 Characteristics of Included Studies

Our study analyzed seventeen research articles (12
prospective cohort studies and 5 RCTs) and 2,415
women with endometriosis patients to use a meta-
analysis method to assess the clinical results of
laparoscopic cystectomy on ovarian reserve in
endometriosis patients. The main characteristics of
selected studies for analysis have been presented in

Table 1. All included studies were retrospective or
prospective observational studies, and randomized
clinical trials were published from 2000 to 2024. The
sample size was relatively small due to the nature of
laparoscopic cystectomy, with study populations
ranging from 37 to 409 women with endometriosis.
Mean age ranged from 18 to 40 years, and follow-up
periods lasted 3 to 12 months.

Table 1: Characteristics of Included Studies
Author, Country | Study Study groups | Study design | Study | AMH  levels | AFC FSH Mean
year population follow | (ng/ml) (mIl/mL) | (£8E)
with mean age up ovarian
volume
(mL)
Tsolakidis et | Greece 37 women | T: 10 in| Prospective i T:39-29 T: 24+ |T:163+ T:115=
al., 2010 (2240 years) laparoscopic | cohort study months 08 LR 48
(25) cystectomy P:45-399
P-436= |P:-11.1+ P: 110+
P 10 1 0.8 38 29
Three-step
procedure
Goodman et | Canada 116 women [ T: 29  in | Prospective 6 T:2.76-3.93
al., 2016 (18-43 years) laparoscopic | cobort study months
(26) cystectomy P:293
P: 29 without
laparoscopic
cystectomy
Dingetal, |China 72 women | T: 72 in| Prospective 12 T:2.16 T: 633|T:620+
2015 (27) (30-40 vears) laparoscopic | cohort study months +1.51 193
cystectomy P:29 P-ind £
P- 20 in P-360 |132
control group 1.35
Zhang etal., | China 207 ovanian | T: 69  in | Prospective 12 T:20+£009 T: T:96+£40
2016 (28) endometrioma | laparoscopic | cohort study months |P:31+16 42+£15 |P:65£28
(18-45 years) cystectomy
P-
P- 69 in 6320
control
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Shaltout et al | Egypt 200 women | T: 100  1in| randomized 6 T:4.54 T:-125
2019 (29) (18-35 years) laparoscopic | controlled trial | months | P: 5.41 P:111

management

P: 100 i

control
Mehdizadeh | Iran 70 patients | 70 underwent | prospective 6 T:1.32+0.16
etal, 2016 (18-40 years) laparoscopic | observational | months
(30) cystectomy study P: 2630319
Kostrzewa et | Poland 70 women | 35 mn | prospective 12 T:345+£337
al. 2019 (1840 years) laparoscopic | randomized, months
(30 cystectomy clinical study P:489+366

to

35 in control
Sweed etal., | Egypt 122 women | 61 in | Prospective, 6 T-166+102 |T: 32 T:31=
2019 (32) with laparoscopic | randomized months | P-215+£148 |=£13 16

endometriosis cystectomy clinical trial P: 38 = P-57+
(18-35 years) ling 2.7 2.6

Sarbazi et | Iran 174 women | 67 in | cohort study 6 T-176+140
al, 2021 (18-40 years) laparoscopic months | P-2.80+ 186
(33) cystectomy

67 in control
Karadag et | Turkey 68 women (18 | 36 with | prospective 6 T- 1.47£0.55 T:
al., 2020 -40 years) endometriosis | observational | months | P: 2.17+0.56 2.16+0.94
(34) study P:

32 with 3.400.87

dermoid cyst
Candiany et | Italy 60 patients | 30 in | randomized 3 T-18+08 T 41 =
al 2018 (18-60 years) laparoscopic | clinical trial months | P-19+£09 22
(35) cystectomy P: 36 %

19
30 in laser
vaporization
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Zaitonn et [ Egypt 121 patients | 61 in | prospective 18 T:25+04 T: 66 £|T:105=
al, 2013 (18-40 years) laparoscopic | randomized months [P:45+09 23 03
(36) cystectomy study P: 64 £|P:6T7x04
25

60 in control
Salihoglu et | Turkey 121 patients 34 in | Prospective 6 T-261+23 T:3 T-67£30
al, 2016 laparoscopic | case-control months B3 P-69+£19
(37 cystectonty study P;57£37

33 in control
El-Aaletal, | Egypt 44 women | 22 in | Prospective 3 T:55 T-59%
2018 (38) (18-35 years) laparoscopic | study months P9 P-6.1%

22 m control
Chenetal, |[China 06 women 40 in | Prospective 3 T-153=x137
2014 (39) laparoscopic | study months | P: 220123

56 1 control
Rasoul et al., | Irag 332 women | 122 in | Prospective 3 T-1.69 T- 1034
2021 (40) (18- 40 years) | laparoscopic | cohortstudy | months | P:3.33 P-064

cystectomy

200 1n control
Mak etal, | Taiwan 409  patients Retrospective | 6 T:07x16
2024 (41) with cohort study | months | P:15£2.1

endometriosts

AMH: anti-Millerian hormone levels, AFC: antral follicle count,_,

3.3 Quality Assessment
Among twelve prospective cohort studies, four included

shown in Table 2. The majority of comparisons revealed low
to moderate evidence quality, and the main causes of the

studies were of Iow_—risk (27, 37, 39, 41), and eight studies ?r?gclnInnseistelgciezo?mfgccties\gegﬁd itrZTcarecs:tilsJ;ido);f limitations,
were of moderate risk (25, 26, 28, 30, 33, 34, 38, 40), as ' '
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Table 2: Quality assessment of included studies by Newcastle-Ottawa Scale

Selection

Comparability

Outcome

Study

Representative

of the exposed
cohort

Selection
of external

control

Ascertainm
ent of

exposure

Outcome
of interest
not

present

Main factor

Additional

factor

Assessment

of outcome

Sufficien
t
follow-u

p time

Adequacy
of
follow-up

time

Total

Tsolakidis et
al.. 2010
(25)

0

*

¥

6/9

Goodman et

al. 2016
(26)

Ding et al.,
201527

Zhang et al |
2016 (28)

Mehdizadeh

etal. 2016
(30)

Sarbazi et
al, 2021
(33)

7/9

Karadag et

al, 2020
(G4)

Salihogly et
al, 2016
G

8/9

El-Aal et al_,
2018 (38)

6/9

Chen et al.,
2014 (39)

8/9

Rasoul et
al., 2021
(40)

Mak et al..
2024 (41)

8/9

*=vyes, (= no
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3.4 Risk Bias Assessment (32), and four studies were of moderate risk (29, 31,
The Cochrane risk of bias tool was used to assess the 35, 36). All our studies were considered to have
studies, and the findings are presented in Figures 2 and minimal risk of bias, indicating a high level of
3. Among 5 included RCTs, one study was low-risk reliability.

Adequate sequence generation?

Allocation concealment?

Blinding?

Incomplete outcome data addressed?

Free of selective reporing ¥

Free of other hias?

50% 75%  100%

=

%

)
o
=

B ves (owrisk of bias) [ |Unclear Bl 1o chigh risk of bias)

Figure 2: Risk bias graph of included RCT studies

Free of other hias?

Candiani etal 2018

. Free of selective reporting’?

@ | ® | incomplete outcome data addressed?

kostrzewea et al 20148

® | ® | ® binding?

Shaltout et al 2014

Sweed et al, 20149

. . .' . . Adeguate sequence generation?
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Figure 3: Summary of risk bias graph of included RCT studies
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3.5 Primary Outcomes
3.5.1 Anti- Millerian Hormone (AMH) Levels
Among Among 17 included studies, 16 research

articles reported change in AMH levels as an outcome
of ovarian reserve after the laparoscopic cystectomy

compared to placebo. The pooled analysis showed that
AMH levels were lower among the laparoscopic
cystectomy group as compared to control [-1.01 (95%
Cl: -1.30 to 0.73), p< 0.00001] and the reported
heterogeneity (12=88%), as mentioned in Figure 4 and

Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight I, Random, 95% Cl I, Random, 95% CI
Candianietal 2018 {35) 18 08 30 1.49 0.4 30 TE%  -010[043, 033

Chenetal, 2014 (39) 163 1.37 40 223 1.3 56 B9% -0.70[-1.24,-0.16]

Ding et al., 2015 (27) 216 1.2 T2 29 196 20 4.7%  -0.74[-1.64,0.18]

Goaodman et al 2016 (26) 276 1.38 29 293 2# 29 4.4%  -017[1.15 0.81]

Karadag et al,, 2020 (34) 1.47 0.55 3/ 217 0456 32 845% -0.70[-0.496,-0.44]

Kostrzewa et al 2019 (31} 345 337 35 489 3EB 35 22% 144308, 021] 1

Mak etal, 2024 (41} o7 16 109 1.5 21 100 FA%  -0.B0[-1.31,-0.29]

Mehdizadeh etal 2016 {30 1.32 0.16 TO 263 0318 7o 1%  -1.31[1.358,-1.23] 1

Rasoul et al., 2021 (40) 1.68 04 122 333 203 200 84%  -1.64[-1.93,-1.39] 1
Salihodlu et al 2016 (37) 261 23 34 a7 T 33 2E%  -3.09[4.457,-1.61] -

Sarbazi et al, 2021 (33) 176 14 B7 28 1886 67 B.8% -1.04[-1.60,-0.48]

Shaltoutetal 2019 {29 4454 1.67 100 541 198 100 TA%  -0.87[-1.38,-0.36]

Sweed etal, 20158 {32) 1.66 1.02 61 215 1.48 A1 TA%  -0.49[-0.94 -0.04]

Tsalakids etal 2010 {259) 39 29 10 4.5 3 10 11%  -0.60[3.15,1.99] T

Zaitoun et al., 2013 (36) 25 04 B 4.5 0.4 &l 8E% -200[-225-1.75] b

Zhang etal, 2016 (28) 2 049 5] 31 1.6 a2] TE% -1.10[1.53,-067] 1

Total (95% Cl) 945 972 100.0% -1.01[-1.30,-0.73]

Heterogeneity: Tau®= 0.23; Chi*=120.80, df= 15 (P = 0.00001); *= B8%
Test for overall effect: £=7.02 (P = 0.00001)

-100

Favours experimental

-a0

0

50 100
Favours control

Figure 4: Forest plot of changes in AMH levels among patients receiving laparoscopic cystectomy

compared to control
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Figure 5: Funnel plot of changes in AMH levels among patients receiving laparoscopic cystectomy

compared to control
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3.5.2 Antral Follicle Count (AFC)

Among 17 included studies, 10 research articles
reported a change in AFC count as an outcome of
ovarian reserve after the laparoscopic cystectomy as
compared to placebo. The pooled analysis showed that

AFC was lower among the laparoscopic cystectomy
group as compared to control [-1.01 (95% CI: -1.83 to
-0.20), p< 0.00001] and the reported heterogeneity (12
=91%), as mentioned in Figure 6 and 7.

Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Bandom, 95% Cl IV, Random, 95% Cl
Candiani etal 2018 (35) 41 22 a0 36 1.9 30 9.8% 0.50[-0.54,1.54]

Ding etal, 2015 {27) 6.35 1.51 72 a6 1.35 20 10.8% 0.75[0.06,1.44]

El-Aal etal, 2018 {38) 548 24 22 9 48 22 B.2% -3.50[F5.76,-1.24] N
Karadag et al., 2020 {34} 216 0.54 36 3.4 087 32 11.3%  -1.24 [F1.67,-0.81] 1
Salihodlu et al 2016 (37) 3 047 34 5 2.3 33 104% -2.00[2.85-1.158] b
Shaltout et al 2019 (29) 125 45 100 111 45 100 8.6% 1.40[-0.04, 2.84] r
Sweedetal., 2019 (32) 32 1.2 f1 a8 27 61 10.7% -2.60[3.34,-1.86] "
Tsolakids etal 2010 (29} 24 08 10 436 08 10 10.8%  -1.96 [2.66,-1.26] b
Zaitoun et al., 2013 (36) 66 2.3 f1 64 245 60 10.4% 0.20 [-0.66, 1.06]

Zhang etal, 2016 {28 42 1.5 69 6.3 2 63 11.0% -210[2.65 -1.51] b

Total {95% Cly 495 437 100.0% -1.01[-1.83, -0.20]

Heterogeneity: Tau®= 1.43; Chi"= 98.48, df= 9 (F = 0.00001); F=91%

Testfor overall effect Z=2.43 (P =003

-100  -A0 0 50 100
Favaurs experimental  Favours contral

Figure 6: Forest plot of changes in AFC count among patients receiving laparoscopic cystectomy

compared to control

o SE(MD) |
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o
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1
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Figure 7: Funnel plot of changes in AFC count among patients receiving laparoscopic cystectomy

compared to control
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3.5.3 Follicle
(mIU/mL)

Among 17 included studies, 7 research articles
reported change in FSH levels as an outcome of
ovarian reserve after the laparoscopic cystectomy as
compared to placebo. According to the pooled

Stimulating Hormone (FSH)

analysis, the laparoscopic cystectomy group had
higher FSH levels than the control group [1.71 (95%
Cl: -0.01 to 3.42), p< 0.00001] and heterogeneity
reported (1> =97%), as mentioned in Figure 8 and 9.
The results showed that higher levels of FSH were
associated with reduced ovarian reserve.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI I, Random, 95% (I
Ding etal, 2015 (27) G629 1493 72 564 132 20 153% 0.65[-0.08, 1.38]
El-Aal etal, 2018 (38) A.98 1.67 22 B9 2.09 22 147%  -0.21[-1.33,0.91]
Rasoul et al, 2021 {40} 10034 387 122 864 29 200 152% 0.70[-0.10,1.50]
Salihodlu etal 2016 (37) 6.7 3 34 B9 119 33 148%  -020[-1.28,0.88]
Tsolakids etal 2010 {25) 163 38 10 111 38 10 9.8% A.20[1.87,8.53] -
Zaitoun etal,, 2013 (36) 1008 0.3 f1 67 0.4 60 15.7% 3.80 [3.67, 3.93] =
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Figure 8: Forest plot of changes in FSH levels among patients receiving laparoscopic cystectomy compared
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to control
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Discussion

This meta-analysis examines the effects of
laparoscopic cystectomy on endometriosis patients'
ovarian reserve. The primary outcomes of this study
were AFC, AMH, and FSH levels after laparoscopic
cystectomy among women with endometriosis
compared to control. The included studies had follow-
up periods ranging from 3 months to 12 months. The
findings of this study reported that AMH levels and
AFC count were lower among patients in the group
receiving laparoscopic cystectomy. It showed that
ovarian reserve was reduced after laparoscopic
cystectomy among women with endometriosis
patients. The pooled analysis showed that AMH levels
[-1.01 (95% CI: -1.30 to 0.73), p< 0.00001] and AFC
[-1.01 (95% CI: -1.83 to -0.20), p< 0.00001] were
lower among laparoscopic cystectomy group as
compared to control. Additionally, the pooled analysis
showed that FSH levels were improved [1.71 (95% CI:
-0.01 to 3.42), p< 0.00001] among the laparoscopic
cystectomy group as compared to the control. The
results showed that higher levels of FSH were
associated with reduced ovarian reserve. Among
twelve prospective cohort studies, four included
studies were of low-risk (27, 37, 39, 41), and eight
studies were of moderate risk (25, 26, 28, 30, 33, 34,
38, 40), as assessed by NOS. Among 5 included RCTs,
one study was low-risk (32), and four studies were of
moderate risk, according to the Cochranerisk bias tool
(29, 31, 35, 36).

It has been demonstrated that laparoscopic
cystectomy, a widely used treatment for ovarian cysts,
including endometriomas, has a detrimental effect on
ovarian reserve (42). Antral follicle count (AFC) and
anti-Mullerian hormone (AMH) levels have been
shown in numerous studies to decrease after surgery
significantly (43). Both ablation and cystectomy
reduce AMH levels, but cystectomy appears to have a
greater detrimental effect on ovarian reserve,
evidenced by AFC measurements. Both endometrioma
and non-endometrioma cases influence ovarian
reserve, although the effects of bilateral cystectomy
are more noticeable (44). Numerous prospective
studies and comprehensive reviews confirm these
conclusions. Affected women have lower live birth
rates, fewer mature oocytes, and a decreased ovarian
response to activation when their ovarian reserve is
diminished after endometrioma surgery (45).

Laparoscopic  cystectomy among endometriosis
women is associated with a series of changes in ovaries
including ovarian reserves. Due to the invasive
removal of endometriomas, that can impact both the
tissue of the ovary and its follicular levels, our results

imply that laparoscopic cystectomy is linked to a
reduction in ovarian reserve. The idea that ovarian
function may be impeded after cystectomy,
particularly in cases where the cysts are large or
comprise a significant amount of ovarian tissue, is
confirmed by the decrease in AFC, which is directly
connected with ovarian reserve (14, 46). Arise in FSH
levels may result from compensatory pituitary
response to reduced ovarian function after surgery.
The rise in FSH levels seen in this analysis could be
the result of a secondary rise in ovarian stimulation
after surgery, or it could be an indicator of a hormonal
adjustment following surgery, perhaps brought on by
a rise of ovarian dysfunction linked to endometriosis
(47).  Although FSH increased significantly
statistically, the clinical relevance remains uncertain
and may not fully offset declines in AMH and AFC
(48).

Inside selected studies, quality evaluation was an
essential element. Among twelve prospective cohort
studies, four were classified as low risk and eight as
moderate risk, according to the Newcastle-Ottawa
Scale. Five RCTs contain one low-risk, and four
moderate-risk studies analyzed using Cochrane's risk-
of-bias tool. In some of the studies included here, there
was a moderate risk of bias. However, the overall
consistency of findings increases the reliability of our
conclusions. Yet, heterogeneity across studies,
heterogeneity across studies, patient characteristics,
and surgical techniques contributed to variability in
outcomes.

Given these results, physicians must consider the
possible effects of laparoscopic cystectomy on ovarian
reserve when advising endometrioma patients,
particularly those who wish to maintain their fertility
(17, 36). A cystectomy can lower ovarian reserve even
though it can temporarily alleviate symptoms and
enhance fertility results. Future studies should
concentrate on developing methods to reduce ovarian
damage during surgery, such as employing more
conservative methods for removing endometriomas,
smaller incisions, or sophisticated surgical techniques
(49). Long-term research assessing ovarian reserve
and fertility outcomes following laparoscopic
cystectomy is also required to fully comprehend the
extent of the procedure's impact on reproductive
health.

This meta-analysis has several limitations that should
be taken into account. First, the included studies'
follow-up periods ranged widely from three to twelve
months, which may impact the long-term evaluation of
ovarian reserve. Short-term alterations in ovarian
reserve markers may not accurately reflect the long-

JIRAP Vol 3| Issue 1 (Jan — June) 2026

66


http://www.tandfonline.com/

JOURNAL OF INTERDICIPLINARY RESEARCH
IN ALLIED HEALTH AND PHARMACY
2026, VOL. 03 Issue. 1

term reproductive capacity of these patients.
Additionally, some of the studies were rated as having
a moderate risk of bias, indicating that not all of them
were of a high caliber. This may have had an impact
on the results, particularly the accuracy and relevance
of the conclusions. Furthermore, variations in surgical
techniques and patient characteristics, such as the
location and size of endometriomas, may have
contributed to the heterogeneity between studies.
CONCLUSION

Overall, this meta-analysis's results demonstrated that
endometrioma laparoscopic cystectomy is linked to a
decrease in ovarian reserve, as evidenced by low AMH
levels and low AFC, which are post-surgery outcomes.
While FSH levels did increase noticeably, the overall
impact of laparoscopic surgery on ovarian activity
would suggest that the surgeons would have to
consider any implication of laparoscopic cystectomy
and balance the choice not to imply such intervention,
especially in a woman who wishes to preserve or
enhance fertility. Further long-term studies are
required to elucidate effects on fertility outcomes and
develop surgical approaches that minimize ovarian
damage.
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