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Pe3zrome. Maxcao. TyxymOoon snoomempuosu OViu4a sHcappoxiuk 0asorauoan KeluuH penpoOyKmue (QVHKYUsHU
MUKIQUWOa UHOUSUOYAL EHOAULY8NapHURe camapadopaueunu oaxonauwi. Mamepuan ea ycyiniap. Taoxkuxomea 23-33
éwoacy myxymoOOH SHOOMempuo3u Mawxucu OUIAH JIanapocKonux onepayus ymkazunean 65 nagap aén xupumunou.
bapua 6emoprapoa onepayusioan ondun ea 6 ot ymeau myxymOoH pe3epsurune acocuti KypCamKudiapu, JCymiaoan aH-
mumionnep 2opmonu (AMT) éa anmpan oanuxynanap conu (AFC) baxonanou. Onepayusdan ketiuneu 0agpoa unousuody-
an peabunumayusi dacmypaapu Kyananunou. Kysamye myooamu 9 otnu mawkun smou. Hamuoicanrap. Onepayusoan Keti-
un AMT xypcamruuu 3,1 nelmn oan 2,5 nelmn 2aua, AFC sca 11,8 oan 10,1 2caua kamaiiou. Tyxymoon pesepsu Kypcam-
KUYIapUHUHe nAcauuwued Kapamacoau, penpooyKmue caioxusim cakianud xoarou. Kysamys oasomuda 5 nagap bemopoa
XOMUNAOOPAUK KAUO 3muaou, 6y ymymuil bemopnap conunune 1,7 % nu mawxun smou. Xynoca. Unousudyan éndawysea
ACOCIaH2an Onepayusioan Keuuneu peaduiumayusi penpooyKmue QYHKYUsHU Cakiaul 64 (epmui HamudiCaiapHu sSxXui-
nawea époam bepaou.

Kanum cyznap: myxymoon snoomempuo3u, 1anapockonus, penpooykmueg yukyus, pepmunumem, AMT, AFC, pe-
abunumayusi.

Abstract. Purpose of the study. To evaluate the effectiveness of individualized approaches to restoring reproductive
function after surgical treatment of ovarian endometriosis. Materials and methods. The study included 65 women aged 23
to 33 with ovarian endometriosis who underwent laparoscopic surgery. Before and 6 months after surgical intervention,
ovarian reserve parameters were assessed, including the level of anti-Millerian hormone (AMH) and the number of antral
follicles (AFC). All patients underwent individually selected postoperative rehabilitation. The observation period was 9
months. Results. 6 months after surgery, AMH levels decreased from 3.1 to 2.5 ng/ml, and the AFC indicator decreased
from 11.8 to 10.1. Despite the decrease in ovarian reserve indicators, reproductive potential was maintained. During the
observation period, pregnancy occurred in 5 patients, accounting for 7.7% of the total number of examined women. Con-
clusion. Individualized rehabilitation following surgical treatment of ovarian endometriosis contributes to the preservation
of reproductive function and the improvement of fertility.

Keywords: ovarian endometriosis, laparoscopy, reproductive function, fertility, AMH, AFC, rehabilitation.

Introduction. Endometriosis remains one of
the most significant gynecological disorders affecting
women of reproductive age and is diagnosed in ap-
proximately 10-15% of this population worldwide
[5]. Ovarian endometriosis (endometrioma) repre-
sents one of the most common manifestations of the
disease and is closely associated with chronic pelvic
pain, menstrual dysfunction, diminished ovarian re-
serve, and infertility [1,2]. According to contempo-
rary studies, infertility occurs in approximately 30—

50% of women with endometriosis, making preserva-
tion of reproductive potential one of the main goals of
treatment [3,5].

The pathophysiological relationship between
endometriosis and infertility is complex and involves
chronic inflammation, oxidative stress, impaired fol-
liculogenesis, altered ovarian microenvironment, pel-
vic adhesions, and implantation disorders [5,6]. In
addition, ovarian endometriomas may negatively af-
fect ovarian reserve even before surgical intervention
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due to progressive fibrosis and inflammatory damage
to healthy ovarian tissue [14].

Laparoscopic surgery remains the gold stand-
ard for the treatment of ovarian endometriosis, espe-
cially in women presenting with pain syndrome, in-
fertility, or large endometriotic cysts [5,8]. Surgical
excision improves pelvic anatomy and reduces dis-
ease burden; however, it may also lead to inadvert-
ent removal of healthy ovarian cortex, thereby affect-
ing future reproductive potential [12,14].

Recent systematic reviews and meta-analyses
have demonstrated a significant postoperative decline
in anti-Mullerian hormone (AMH) levels following
endometrioma cystectomy, particularly in cases of
bilateral lesions and repeated surgical interventions
[9,14]. Although the antral follicle count (AFC) ap-
pears less sensitive to postoperative changes, both
AMH and AFC are currently regarded as the most
informative markers of ovarian reserve and reproduc-
tive prognosis [4,9].

The updated ESHRE guideline highlights the
importance of individualized management, fertility
preservation strategies, and the use of ovarian tissue-
sparing surgical techniques [5]. Contemporary ap-
proaches to endometriosis treatment focus not only
on eliminating disease manifestations but also on
maximizing reproductive outcomes and maintaining
long-term ovarian function [11].

Despite considerable advances in surgical
technologies and postoperative management, the op-
timal strategy for restoration of reproductive function
after ovarian endometriosis surgery remains contro-
versial [13]. Clinical outcomes vary substantially de-
pending on patient age, ovarian reserve status, disease
severity, and postoperative rehabilitation protocols
[4,10]. Furthermore, available data regarding postop-
erative fertility outcomes remain heterogeneous due
to differences in patient age, disease severity, ovarian
reserve status, and rehabilitation approaches [15].

Therefore, further investigation of individual-
ized postoperative rehabilitation programs and their
impact on ovarian reserve and fertility outcomes re-
mains highly relevant.

Aim of the Study. To evaluate the effective-
ness of individualized approaches to reproductive
function restoration in women after laparoscopic sur-
gery for ovarian endometriosis by assessing changes
in ovarian reserve parameters and fertility outcomes
during postoperative follow-up.

Materials and methods. The present prospec-
tive study included 65 women aged 23-33 years with
ovarian endometriosis who underwent laparoscopic
surgical treatment between 2024 and 2026. The diag-
nosis was established on the basis of clinical manifes-
tations, gynecological examination, transvaginal ul-
trasonography, and intraoperative verification of en-
dometriotic lesions. All patients were of reproductive
age and were interested in preserving or restoring

their fertility. Surgical treatment was performed using
standard laparoscopic techniques with maximal
preservation of healthy ovarian tissue.

Before surgery, all participants underwent
comprehensive clinical evaluation including assess-
ment of reproductive and gynecological history, men-
strual function characteristics, infertility duration,
previous treatment methods, hormonal status, and
ultrasound examination of the pelvic organs. Particu-
lar attention was paid to ovarian reserve assessment
using serum anti-Mdllerian hormone (AMH) levels
and antral follicle count (AFC), which were deter-
mined before surgery and repeated six months after
the intervention. The observation protocol was based
on a standardized clinical assessment form that in-
cluded demographic data, reproductive history, labor-
atory and instrumental findings, surgical characteris-
tics, and postoperative outcomes.

Following surgery, patients received individu-
alized rehabilitation and follow-up according to their
reproductive plans, clinical characteristics, and ovari-
an reserve status. Reproductive outcomes were moni-
tored throughout the observation period. The primary
study endpoints included changes in AMH and AFC
values after surgery as well as the occurrence of
pregnancy during follow-up. The duration of observa-
tion was nine months. During this period, five spon-
taneous pregnancies were recorded among the study
participants.

Statistical analysis was performed using stand-
ard biomedical statistical methods. Quantitative vari-
ables were presented as mean values, whereas cate-
gorical variables were expressed as absolute numbers
and percentages. Comparative analysis of ovarian
reserve indicators before surgery and six months after
treatment was carried out to evaluate the impact of
surgical intervention and individualized postoperative
management on reproductive function restoration in
women with ovarian endometriosis.

Results. A total of 65 women aged 23-33
years with laparoscopically confirmed ovarian endo-
metriosis were included in the study. The mean fol-
low-up period was 9 months. Evaluation of reproduc-
tive outcomes demonstrated that individualized post-
operative management contributed to preservation of
ovarian reserve and maintenance of reproductive po-
tential despite the expected decline in ovarian reserve
markers following surgical treatment.

Analysis of ovarian reserve indicators revealed
a decrease in both serum anti-Mdllerian hormone
(AMH) levels and antral follicle count (AFC) six
months after surgery. The mean AMH concentration
decreased from 3.1 ng/mL before surgery to 2.5
ng/mL after surgery, corresponding to a 19.4% reduc-
tion. Similarly, the mean AFC declined from 11.8 to
10.1 follicles, representing a 14.4% decrease. Despite
these changes, postoperative values remained within
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ranges compatible with preserved reproductive func-
tion in the majority of patients (Table 1).

As shown in Table 1, both ovarian reserve in-
dicators demonstrated a moderate decline after lapa-
roscopic treatment. However, the magnitude of re-
duction was not associated with complete loss of re-
productive potential, indicating successful preserva-
tion of ovarian tissue during surgery.

The dynamics of ovarian reserve markers are
illustrated in Figure 1. As demonstrated in Figure 1,
both AMH and AFC exhibited a similar downward
trend after surgical intervention. This finding is con-
sistent with current evidence suggesting partial reduc-
tion of ovarian reserve following endometrioma exci-
sion. Assessment of fertility outcomes during the 9-
month follow-up period revealed that pregnancy oc-
curred in 5 of 65 women, corresponding to an overall

pregnancy rate of 7.7%. Analysis according to age
groups demonstrated differences in pregnancy distri-
bution (Table 2).

As presented in Table 2, the majority of preg-
nancies were observed in women aged 28-33 years
(60.0%), whereas 40.0% occurred among women
aged 23-27 years. Although the absolute number of
pregnancies was limited, successful conception in
both age groups indicates preservation of reproduc-
tive function following surgery.

For a more comprehensive evaluation of treat-
ment outcomes, ovarian reserve preservation and re-
productive success were assessed together (Table 3).

As shown in Table 3, ovarian reserve markers
decreased after surgery; however, reproductive func-
tion was preserved in a substantial proportion of pa-
tients.

Table 1. Changes in ovarian reserve parameters before and after surgery

Parameter Before surgery | 6 months after surgery | Absolute change | Relative change (%)
AMH (ng/mL) 3.1 2.5 -0.6 -19.4
AFC 11.8 10.1 -1.7 -14.4
B AMH (ng/mL) W AFC
12
10
R
—— ——

Before surgery

After surgery

Fig. 1. Changes in AMH and AFC values before surgery and 6 months after surgery

Table 2. Distribution of pregnancies according to age

Age group (years) Number of patients Pregnancies, n Pregnancy rate (%)
23-27 36 1-2 40.0*
28-33 29 3 60.0*

Total 65 5 7. 7%*

*Percentage among all pregnancies.
**Percentage among all study participants.

Table 3. Integrated assessment of postoperative reproductive outcomes

Outcome indicator Value

Number of participants 65
Follow-up duration 9 months

Mean AMH before surgery (ng/mL) 3.1
Mean AMH after surgery (ng/mL) 2.5
Mean AFC before surgery 11.8
Mean AFC after surgery 10.1
Total pregnancies 5
Pregnancy rate (%) 7.7

AMH reduction (%) 194

AFC reduction (%) 144
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The occurrence of pregnancies during follow-
up supports the effectiveness of individualized post-
operative management and fertility-oriented rehabili-
tation strategies.

Overall, the obtained results indicate that lapa-
roscopic treatment of ovarian endometriosis com-
bined with individualized postoperative follow-up
allows preservation of ovarian function despite a
moderate decline in ovarian reserve parameters. The
observed reproductive outcomes confirm the clinical
value of personalized approaches aimed at optimizing
fertility after surgery.

Discussion. The present study evaluated repro-
ductive outcomes and changes in ovarian reserve fol-
lowing laparoscopic surgery for ovarian endometrio-
sis within an individualized postoperative manage-
ment program. The findings demonstrated a moderate
decline in ovarian reserve markers during the first six
months after surgery, while preservation of fertility
potential was observed throughout the follow-up pe-
riod. Pregnancy was achieved in 7.7% of patients
during the nine-month observation period, indicating
that reproductive function can be maintained despite
measurable postoperative changes in ovarian reserve.

The reduction in AMH and AFC observed in
the current study most likely reflects the inevitable
impact of surgical manipulation on ovarian tissue.
During cyst excision, preservation of healthy ovarian
cortex remains technically challenging because the
boundary between endometriotic and normal tissue is
not always clearly distinguishable. As a result, partial
loss of primordial follicles may occur even when me-
ticulous surgical techniques are applied. Neverthe-
less, the magnitude of decline recorded in our cohort
was moderate and did not appear to compromise re-
productive capacity substantially.

An important observation of the present study
is that the decrease in ovarian reserve markers was
not accompanied by complete loss of fertility poten-
tial. This finding suggests that postoperative repro-
ductive prognosis cannot be determined solely on the
basis of AMH or AFC values. Ovarian reserve mark-
ers reflect quantitative characteristics of the follicular
pool, whereas successful conception depends on a
broader range of factors including oocyte quality,
tubal function, endometrial receptivity, hormonal bal-
ance, and the absence of disease recurrence. There-
fore, interpretation of ovarian reserve indicators
should always be performed within the context of an
individualized reproductive assessment.

The achievement of pregnancy in both age
groups included in the study supports the concept that
fertility preservation remains possible after surgical
treatment of ovarian endometriosis. Although the
number of pregnancies was limited, successful con-
ception during the relatively short follow-up period
may indicate the potential benefit of structured post-
operative monitoring and fertility-oriented manage-

ment. In clinical practice, the period immediately fol-
lowing surgery is frequently considered a window of
opportunity during which restoration of normal pelvic
anatomy and reduction of inflammatory activity may
facilitate conception.

Another clinically relevant finding is the ap-
parent discrepancy between the decline in biological
markers and the preservation of reproductive out-
comes. Such observations emphasize that postopera-
tive management should focus not only on laboratory
indicators but also on individualized fertility plan-
ning. Women with preserved ovarian reserve may
benefit from expectant management, whereas patients
with reduced reserve or prolonged infertility may re-
quire earlier referral for assisted reproductive tech-
nologies. Consequently, treatment decisions should
be based on comprehensive reproductive evaluation
rather than isolated hormonal measurements.

The results of this study highlight the im-
portance of individualized postoperative rehabilita-
tion strategies. A personalized approach allows clini-
cians to consider patient age, reproductive intentions,
ovarian reserve status, and previous infertility history
when selecting follow-up tactics. Such an approach
may optimize the use of available reproductive re-
sources and improve long-term fertility outcomes.

Several limitations should be acknowledged
when interpreting the findings. First, the study in-
cluded a relatively small number of participants from
a single clinical center. Second, the duration of fol-
low-up was limited to nine months, which may un-
derestimate cumulative pregnancy rates. Third, addi-
tional factors potentially influencing fertility out-
comes, including male-factor infertility, disease
stage, and postoperative recurrence, were not ana-
lyzed separately. Future multicenter studies involving
larger cohorts and longer observation periods are
necessary to clarify predictors of successful reproduc-
tive outcomes after ovarian endometriosis surgery.

Despite these limitations, the study provides
clinically relevant evidence regarding fertility preser-
vation after laparoscopic treatment of ovarian endo-
metriosis. The findings support the concept that mod-
erate postoperative reductions in ovarian reserve
markers should not automatically be interpreted as
indicators of poor reproductive prognosis. Individual-
ized postoperative management remains a key com-
ponent of comprehensive care aimed at restoring re-
productive function and improving fertility outcomes
in women with ovarian endometriosis.

Conclusion. The findings of the present study
demonstrate that laparoscopic surgery for ovarian
endometriosis is associated with a moderate reduction
in ovarian reserve markers, reflected by decreases in
serum AMH levels and antral follicle count during
the postoperative period. However, these changes did
not preclude preservation of reproductive potential in
the studied population.
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The achievement of pregnancy in 7.7% of pa-
tients during the 9-month follow-up period indicates
that fertility can be maintained after surgical treat-
ment when appropriate postoperative management is
implemented. The observed reproductive outcomes
suggest that ovarian reserve markers alone are insuf-
ficient for predicting fertility prospects and should be
interpreted within a comprehensive clinical context.

An individualized approach to postoperative
rehabilitation and reproductive planning allows opti-
mization of fertility-oriented management in women
with ovarian endometriosis. Such strategies may con-
tribute to preservation of ovarian function, improve-
ment of reproductive outcomes, and enhancement of
long-term reproductive health.

Further prospective studies involving larger pa-
tient populations and extended follow-up periods are
required to identify the most effective approaches for
reproductive function restoration after ovarian endo-
metriosis surgery.
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IIEPCOHHU®UIIHPOBAHHBIE I10/1X0/1bI K
BOCCTAHOBJIEHHIO PEITPOJJYKTHBHOH
OYHKIIUU Y ’KEHIITUH ITIOCJ/IE
XHPYPIHYECKOI'O JIEYEHHA DH/IOMETPHO3A4
AUYHUKOB

Aeababan JLP., llonazaposa C.U.

Pesrome. [lenv uccreoosanusn. Oyenums 3¢gex-
MUBHOCMb UHOUBUOVATUIUPOBAHHBIX NOOX0008 K 80CCMA-
HOB/IEHUIO PEenpOOYKMUGHOU (QYHKYUU Nocie Xupypeude-
CKO20 JleueHusi IHOoMempuo3a sauynukos. Mamepuanvr u
Memoovl. B uccrnedosanue exniouenvt 65 dceniyun 6 603-
pacme om 23 0o 33 nem ¢ 3HOOMEMPUO3ZOM AUUHUKOS, KO-
MopeiM ObliA 8bINOIHEHA 1ANAPOCKONUYECKAs, Onepayus.
Jo xupypeuueckozo emewamenscmea u uepez 6 mecsiyes
nocie He2o OYeHUsanu NOKa3amenu 08APUATLHOZO pe3ep-
6a, GKIIOUAsL YPOBEHb aHMuMIoLeposa 2opmona (AMI) u
Konuuecmeo anmpanvisix gornuxyios (AFC). Bcem nayu-
EHMKAM NPOBOOUNACH UHOUBUOYATLHO HOOOOPAHHAS NO-
cneonepayuonnas peabunumayus. Ilepuood nabniooenus
cocmasun 9 mecayes. Pesynomamor. Uepes 6 mecayes no-
cne onepayuu yposerv AMI” chuzuncs ¢ 3,1 0o 2,5 ne/mn, a
noxazamenv AFC ymenvwuncs ¢ 11,8 oo 10,1. Hecmomps
Ha CHUDICEHUe NoKazamenel 08apuaibHO20 pe3epsd, pe-
NPOOYKMUBHbIN nomenyuan Ovll coxpanén. B meuenue
nepuooa Habwoenus bepemeHHOCMb HAcmynuia y 5 na-
yuenmox, umo cocmasuno 7,7 % om obweco uucna oocie-
008aHHbIX dHceHuuH. 3axaroyenue. HHOUBUOYaAnU3Uposan-
Has peaburumayus nOcie XUpypeuueckoeo leyeHus IHOO0-
Mempuo3a AUYHUKOE CNOCOOCMEYem COXPAHeHUl0 penpo-
OYKMUBHOU (PYHKYUU U YIYYUEHUIO (PepmUnIbHOCHILL.

Knrouegvile cnosa: s1oomempuos sSiudHUKo8, 1ana-
POCKONUsL, penpoOyKmueHas QyHKYus, GepmuibHOCHb,
AMT, AFC, peabunumayus.
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