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Abstract

Background: Opportunistic salpingectomy is widely used in gynecological surgery as
a preventive measure against ovarian carcinoma. Questions have been raised about the
potential impact of salpingectomy on ovarian function, given the possibility of ovarian
vascularity disruption through the utero-ovarian arch located in the mesosalpinx. The
aim of this study was to evaluate the short-term effects of bilateral salpingectomy on
ovarian reserve. Methods: This prospective cohort study included forty premenopausal
women, aged 34-50 years, who underwent hysterectomy with bilateral salpingectomy and
ovarian preservation for benign uterine conditions. Ovarian reserve was evaluated before
surgery and three months postoperatively, using serum anti-Miillerian hormone (AMH),
follicle-stimulating hormone (FSH) and antral follicle count (AFC). Health-related quality
of life was assessed using the Women’s Health Questionnaire (WHQ). Results: Serum FSH
levels increased significantly after surgery, while AMH levels decreased significantly (both
p < 0.05). No significant postoperative changes were observed in AFC. The overall WHQ
score increased significantly, indicating a mild deterioration in health-related quality of
life. The greatest postoperative changes were observed in the depressive, somatic and
sexual domains, where menstrual symptoms improved following surgery. No significant
correlation was found between WHQ scores and hormonal or ultrasonographic markers of
ovarian reserve. Conclusions: Bilateral salpingectomy performed during hysterectomy
was associated with significant short-term hormonal changes, while AFC remained stable.
Although patient-reported quality of life slightly worsened after surgery, these changes
were not correlated with hormonal or ultrasonographic markers of ovarian reserve. Larger
controlled studies with longer follow-up are required to determine the long-term clinical
significance of these findings.

Keywords: bilateral salpingectomy; ovarian reserve; AMH; FSH; AFC; WHQ

1. Introduction

Due to its asymptomatic course and its late-stage diagnosis, ovarian cancer remains
a major cause of gynecological cancer-related death, underscoring the imperative need
for early detection, and most importantly, for implementing effective primary prevention
strategies [1].
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Salpingectomy is defined as the surgical excision of one or both fallopian tubes, most
commonly indicated for permanent sterilization or for tubal disorder management, such
as ectopic pregnancy or hydro/pyo-salpinx. In contrast, opportunistic salpingectomy
involves the removal of both fallopian tubes—macroscopically normal—during ovary-
sparing pelvic surgeries [2]. Opportunistic salpingectomy has become a widely adopted
procedure in gynecological surgery and is considered a preventive strategy for ovarian
carcinoma, supported by growing evidence indicating that certain ovarian cancer subtypes
originate from the tubal epithelium. This concept was promoted by a group of gynecologic
oncologists in British Columbia and Canada in 2010, with the aim of educating gynecologic
practitioners about the potential preventive role of bilateral salpingectomy in ovarian
carcinoma development [3-6]. They also advocated for replacing tubal ligation with
bilateral salpingectomy and performing opportunistic salpingectomy at the time of ovarian-
sparing hysterectomy in low-risk patients [7-9]. In contrast, for high-risk patients carrying
a germline mutation, like BRCA 1 or BRCA 2, risk-reducing salpingo-oophorectomy is
recommended [9].

Salpingectomy proved to be a safe and feasible alternative to tubal ligation when
performed for sterilization in the post-partum period, during cesarean section or as an
interval procedure. Current evidence suggests that, although it may be associated with a
prolonged operative time, it does not significantly increase intraoperative or postoperative
complications [10].

However, the widespread implementation of this procedure raises questions about
the consequences on ovarian homeostasis, as the utero-ovarian vascular arch crosses the
mesosalpinx and could be compromised during surgical dissection. Furthermore, some
studies suggest differing ovarian function impairment post-salpingectomy, depending on
the type of approach and whether electrosurgery is used. Ovarian tissue damage may arise,
whether from the disruption of the collateral vascular supply, direct parenchymal injury
or lateral thermal dispersion from energy devices. Beyond the impact on fertility, altered
ovarian function may have consequences on women’s cardiovascular health, bone density,
and cognitive function. Even subtle alterations in ovarian perfusion may theoretically affect
follicular development and ovarian reserve; however, current clinical evidence regarding
this association remains inconsistent [11,12].

In the context of the expanded indications for performing prophylactic salpingec-
tomy, it is primordial to balance the benefit of the intervention and the potential negative
impact on ovarian function with the repercussions of menopause onset on all systems:
cardiovascular, nervous, skeletal, digestive, excretory, genital, and others.

Serum follicle-stimulating hormone (FSH) levels are widely used as an indirect marker
of declining ovarian function, with elevated concentrations suggesting diminished follicular
feedback and progression toward menopause. In parallel, anti-Miillerian hormone (AMH),
secreted by granulosa cells of preantral and small antral follicles, is considered one of the
most reliable markers of ovarian reserve, due to its cycle stability and strong correlation
with the remaining follicular pool [13]. Ultrasonographic analysis of the antral follicle
count (AFC) constitutes a further complementary evaluation, providing a direct estimate of
ovarian follicular reserve. At the same time, FSH, AMH, and AFC represent key parameters
for evaluating reproductive endocrine status and the potential impact of gynecological
surgery on ovarian function [14].

The Women’s Health Questionnaire (WHQ) is a validated instrument used for as-
sessing women'’s health-related quality of life, including physical and psycho-emotional
symptoms commonly associated with menopausal manifestations. Its broad clinical appli-
cability makes it useful for evaluating outcomes following gynecologic surgery [15].
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Therefore, the present prospective study aimed to evaluate the short-term im-
pact of bilateral salpingectomy performed during hysterectomy on ovarian reserve, us-
ing hormonal (AMH and FSH), ultrasonographic (AFC), and patient-reported (WHQ)
outcome measures.

2. Materials and Methods
2.1. Study Design and Patient Selection

This study was designed as a prospective, observational pre- and post-intervention
cohort study, and was conducted between February 2020 and February 2021. Ethical
approval was obtained from the Ethics Review Board of the “George Emil Palade” Uni-
versity of Medicine, Pharmacy, Science, and Technology of Targu-Mures, Mures County,
Romania (No. 741/18.02.2020) 18 February 2020. Written informed consent was obtained
from all participants prior to enrollment. All procedures performed in this study were
conducted in accordance with the ethical principles of the Declaration of Helsinki and its
subsequent amendments.

A total of 40 premenopausal women aged 34-50 years who underwent hysterectomy
with bilateral salpingectomy between February 2020 and February 2021, during which both
ovaries were preserved for benign uterine conditions, were included in the study.

The inclusion criteria included the following: age within the specified range, both
ovaries preserved with no macroscopic ovarian pathology, a valid indication for hysterec-
tomy via abdominal or laparoscopic approach, and documented informed consent for
participation. Exclusion criteria comprised the following: underlying ovarian pathol-
ogy, menopausal status, previous adnexal surgery, suspected or confirmed malignancy
and pre-existing endocrine disorders or the use of hormonal therapy within the previous
three months. This stratification of cases contributed to sample homogeneity and reduced
the influence of confounding variables.

Menopausal symptoms and health-related quality of life were assessed using the
Women’s Health Questionnaire (WHQ), administered preoperatively and 3 months after
surgery. In parallel, ovarian function was evaluated before and 90 days following the
intervention by measuring serum FSH and AMH levels and determining the antral follicle
count (AFC).

2.2. Study Objectives

The primary objective of the study was to investigate whether bilateral salpingectomy
performed during hysterectomy for benign uterine pathologies adversely affects ovarian
function in premenopausal women with ovarian preservation.

Secondary objectives included assessing postoperative changes in ovarian reserve and
investigating their potential association with menopausal symptoms and health-related
quality of life.

The study followed three directions. Firstly, clinical outcomes were assessed using
the Women’s Health Questionnaire (WHQ), a validated instrument designed to evaluate
menopausal symptoms and health-related quality of life, allowing the identification of
potential postoperative changes in patient-reported outcomes.

Secondly, ovarian reserve was evaluated through the measurement of serum anti-
Miillerian (AMH) and follicle-stimulating hormone (FSH) levels, reflecting ovarian function
and reproductive potential following bilateral salpingectomy.

Thirdly, using three-dimensional (3D) ultrasound, ultrasonographic assessment of
the antral follicle count (AFC) was performed to further analyze ovarian reserve and
corroborate potential postoperative changes in ovarian function.
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Finally, correlations between clinical symptomatology, hormonal and ultrasonographic
parameters were explored.

2.3. Assessment Protocol
2.3.1. Assessment of Menopausal Symptoms (WHQ)

The presence of menopausal symptoms and their impact on the quality of life were as-
sessed using the Women’s Health Questionnaire (WHQ), licensed for use through the Mapi
Research Trust (MRT), authorized for the Romanian-translated version (license number:
130305). This instrument helped us in evaluating domains, such as depression and anxiety,
somatic symptoms, memory, vasomotor symptoms, sexual behavior, sleep problems, men-
strual symptoms, and attractiveness. The questionnaire was administered preoperatively
and repeated 3 months postoperatively. This approach helped in evaluating the impact of
surgery on patients’ quality of life and on short-term ovarian function. Furthermore, we
aimed to investigate whether there was any correlation between hormonal levels, antral
follicle count and clinical presentation.

2.3.2. Hormonal Assessment

Serum anti-Miillerian hormone (AMH) levels were measured using an enzyme-linked
immunosorbent assay (ELISA) kit (EIA-6053;DRG Instruments GmbH, Marburg, Germany),
following the manufacturer’s instructions. Blood samples were centrifuged 30 min after
collection. The resulting serum was separated and stored at —20 °C until analysis. Before
processing the probe, the samples were brought to room temperature. Absorbance was
measured at 620 nm using a fully automated DSX ELISA analyzer (DYNEX Technologies,
Chantilly, VA, USA). Defined as two standard deviations above the mean absorbance
of 20 replicate measurements of the zero calibrator, assay sensitivity was approximately
0.02 ng/mL. The limitations of serum AMH testing include biological variability, the
influence of sample handling and storage conditions. In contrast with serum FSH, itis a
relatively stable hormone, independent of menstrual cycle phase.

Serum follicle-stimulating hormone (FSH) was assessed using a kit named DRG FSH
ELISA (EIA-1288; DRG Instruments GmbH, Marburg, Germany), based on the sandwich
principle. The same methods of blood collection, centrifugation and storage used for AMH
were applied. The absorbance was determined at 450 nm using the fully automated DSX
ELISA analyzer (DYNEX Techologies, Chantilly, VA, USA). The results have been calculated
automatically using a 4-parameter curve fit. The analytical sensitivity was calculated from
the mean plus two standard deviations of 20 replicate analyses of standard 0 and was
found to be 0.856 mIU/mL. The limitations in testing serum FSH include cycle-dependent
variability, biological and inter-individual variability and the decline in late markers of
ovarian function.

2.3.3. Ultrasonographic Assessment

Antral follicle count (AFC) was assessed using a high-frequency volumetric vaginal
probe (5-9 MHz) in accordance with current international recommendations. Both ovaries
were examined with three-dimensional (3D) volume acquisitions. Follicle identification
and automated counting were performed using the integrated SonoAVC™ (Sonography-
based Automated Volume Count), software (BT20) on a Voluson™ E10 ultrasound sys-
tem (GE Healthcare Austria GmbH & Co OG, Zipf, Austria), that provides a more accu-
rate and reproducible assessment of the antral follicles than manual counting (Figure 1).
Each follicle was assigned a different color, facilitating visualization and counting. Total
AFC was calculated as the sum of the antral follicles identified in both ovaries. All ul-
trasound examinations were performed by the same experienced operator to minimize
interobserver variability.
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Figure 1. Representative three-dimensional ovarian ultrasound image obtained using the integrated
SonoAVC™ (Sonography-based Automated Volume Count) software. (A) Plane A of the multiplanar
display showing automatically detected antral follicles. (B) Plane B of the multiplanar display.
(C) Plane C of the multiplanar display. (3D) Three-dimensional rendered reconstruction of the
segmented follicles generated by SonoAVC. Different colors identify individual follicles automatically
recognized by the software.

2.4. Surgical Technique and Intraoperative Protective Measures

The surgical procedure followed internal protocols for performing hysterectomy
with bilateral salpingectomy, with the patient consenting to the surgical intervention
and taking part in the study and being informed of the associated risks. Preoperatively
electrocardiogram and chest X-ray were performed. Prophylactic antibiotherapy was
systematically conducted, a bladder catheter was installed, routine preoperative blood tests
were conducted (hemogram, coagulogram, renal and liver function, blood type with rhesus
factor, and urine analysis) and vaginal cultures and Pap smears were carried out.

Hysterectomy with opportunistic salpingectomy was performed via laparotomy or
laparoscopy, depending on several factors, such as uterine size, underlying pathology, prior
abdominal or pelvic surgery, the presence of adhesions and surgeon expertise. The strategy
for preserving ovarian function included intraoperative assessment of ovarian tissue vi-
ability, minimizing the mechanical trauma of the ovaries; judicious use of electrosurgery
energy was applied in order to reduce collateral thermal spread and limit the distant effect
of tissue heating. Whenever technically feasible, excessive bipolar coagulation close to the
ovarian hilum was avoided in an attempt to preserve ovarian vascularization.

2.5. Statistical Analysis

Data analysis was performed in IBM SPSS Statistics version 26.0 (IBM Corp., Armonk,
NY, USA). Continuous variables were expressed as mean =+ standard deviation (SD) for
normally distributed data or as median and interquartile range (IQR) when normality
assumptions were not met. The distribution of continuous variables was assessed using
the Shapiro-Wilk test.

Pre- and postoperative measurements were compared using the paired-samples t-test
for normally distributed variables and the Wilcoxon signed-rank test for non-normally
distributed variables. Correlations between ovarian reserve markers and Women’s Health
Questionnaire (WHQ) scores were evaluated using Spearman’s rank correlation coefficient.
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To improve the interpretation of statistical significance, effect sizes and 95% confidence
intervals were reported for parametric analyses where appropriate. Statistical significance
was defined as a two-sided p value < 0.05.

3. Results
3.1. Baseline Characteristics of the Study Population

A total of 40 premenopausal women were included in the final analysis. The mean age
of the study population was 43.8 years (range, 34-50 years). All participants completed both
the preoperative and the 3-month postoperative assessment. The baseline demographic
and surgical characteristics of the study population are summarized in Table 1.

Table 1. Baseline demographic and surgical characteristics of the study population.

Characteristic Value

Number of patients 40

Age, years 43.8 (range 34-50)
Total hysterectomy 32 (80.0%)
Subtotal hysterectomy 8 (20.0%)
Laparoscopy 17 (42.5%)
Laparotomy 23 (57.5%)
Preoperative, AMH—ng/mL 9.62 & 8.02
Preoperative, FSH—mIU/mL 9.21 +7.69
Preoperative, AFC 9.83 £3.26

3.2. Changes in Serum FSH Levels

Comparative analysis using the paired-samples t-test demonstrated a statistically
significant increase in serum FSH concentrations, from 9.21 &+ 7.69 mIU/mL preoperatively
to 12.06 £ 8.95 mIU/mL postoperatively, with a mean difference of + 2.8 mIU/mL (95% CIL:
1.01-4.69). This increase was statistically significant (t(39) = 3.13, p = 0.0034) and associated
with a moderate effect size (Cohen'’s dz = 0.49).

The data represented in Figure 2 indicates FSH values for each patient, comparing
preoperative and 3 months postoperative measurements, highlighting the specific changes
for each case.
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Figure 2. Individual pre- and postoperative FSH values.
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3.3. Changes in Ovarian Reserve Parameters Following Bilateral Salpingectomy

Serum anti-Miillerian hormone levels (AMH) were collected both before hysterectomy
with bilateral salpingectomy and three months after the intervention. Given the asymmetric
distribution of AMH values, the Wilcoxon signed-rank test was chosen.

The test results revealed the following:

e  Test statistic = 118.0;
e p-value=33 x 1075,

The null hypothesis (H0)—according to which pre- and postoperative AMH levels
do not differ significantly—was rejected in favor of the alternative (H;), which assumes
a decrease in AMH after salpingectomy. The postoperative decrease in serum AMH was
statistically significant (Wilcoxon signed-rank test, p = 3.3 x 107°).

The Wilcoxon signed-rank test did not demonstrate a statistically significant postoper-
ative change in AFC (p = 0.12).

The relationships between variables were assessed using Spearman’s coefficient, which
is appropriate for non-parametric data. Significant positive correlations were identified
between the evaluated parameters, with AFC showing the highest correlation coefficient,
followed by AMH and FSH (Table 2). According to Spearman’s rank correlation analysis,
the observed correlation was highly statistically significant (p < 0.001).

Table 2. Synthesis of central values and dispersion of the investigated parameters and longitudinal
correlations. FSH = follicle-stimulating hormone; AMH = anti-Miillerian hormone; AFC = antral
follicle count.

Parameter Preoperative Mean Value Postoperative Mean Value Spearman
and Standard Deviation and Standard Deviation Coefficient
FSH (mIU/mL) 921 £7.69 12.06 + 8.95 0.76
AMH (ng/mL) 9.62 £ 8.02 7.32 £ 6.87 0.82
AFC 9.83 £3.26 9.23 £3.52 0.85

As shown in Table 3, the correlation pattern among ovarian reserve parameters re-
mained largely unchanged following surgery. Moderate negative correlations were ob-
served between FSH and AMH, as well as between FSH and AFC, both pre- and postopera-
tively. In contrast, a strong positive correlation between AMH and AFC was maintained at
both assessment time points.

Table 3. Pre- and postoperative correlations between ovarian reserve parameters. FSH = follicle-
stimulating hormone; AMH = anti-Miillerian hormone; AFC = antral follicle count.

Variables Preoperative (1) Postoperative (r)
FSH-AMH —0.45 —0.42
AMH-AFC 0.76 0.74

FSH-AFC —0.40 —0.38

3.4. Changes in Women's Health Questionnaire (WHQ) Scores

As shown in Figure 3, a statistically significant increase in the total WHQ was observed
following surgery, from 11.48 at baseline (T1) to 13.42 at postoperative assessment (T2),
with p < 0.001, reflecting a higher burden of reported symptoms after hysterectomy with
bilateral salpingectomy.
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Figure 3. The impact of the surgical intervention. T1—preoperative; T2—postoperative.

Figure 4 presents the mean postoperative changes across the individual WHQ domains.
The largest mean changes were observed in DEP, SEX and SOM domains, whereas the
MEM, VAS and SLE domains showed only minor changes. In contrast, the MEN (menstrual
symptoms) domain demonstrated the greatest improvement following surgery, with a
mean score reduction of 1.51 points. The individual domain changes shown in Figure 4 are
presented descriptively.
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032 579 029

03
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Figure 4. Mean difference (T2-T1) across domains (DEP—depressive symptoms, SOM—somatic
symptoms, MEM—memory, VAS—vasomotor symptoms, ANX—anxiety, SEX—sexual symptoms,
SLE—sleep disturbances, MEN—menstrual symptoms, ATT—attractiveness).

3.5. Correlation Between Total WHQ Scores and Hormonal Parameters

As illustrated in Table 4, Correlation analysis between total WHQ and the evaluated
variables revealed no statistically significant associations at either T1 or T2, with all variables
demonstrating weak correlation coefficients and non-significant p-values (p > 0.05).
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Table 4. Correlation between total WHQ scores (pre- and postoperatively) and hormonal param-
eters FSH, AMH and AFC. FSH—follicle stimulating hormone; AMH—anti-Miillerian hormone;
AFC—antral follicle count; T1—preoperatively; T2—postoperatively.

Variables Correlation T1 p-Value T1 Correlation T2 p-Value T2

FSH ~0.15 0.22 (ns) —0.18 0.15 (ns)
AMH +0.10 0.35 (ns) +0.12 0.29 (ns)
AFC +0.08 0.48 (ns) +0.11 0.37 (ns)

4. Discussion
4.1. Interpretation of the Findings

Using a comprehensive assessment that included hormonal, ultrasonographic and
patient-reported outcome measures, this prospective study evaluated the short-term impact
of bilateral salpingectomy performed during hysterectomy with ovarian preservation on
ovarian reserve. The main findings indicated significant short-term hormonal changes
characterized by a postoperative increase in FSH and a decrease in AMH, whereas AFC
remained stable throughout the follow-up period. A significant increase in overall WHQ
scores was observed, indicating a higher postoperative symptom burden. Although signifi-
cant postoperative hormonal changes were observed, these changes were not accompanied
by significant alterations in AFC or by evidence of clinically meaningful short-term ovarian
dysfunction. Therefore, the statistical significance of these endocrine changes should not be
interpreted as equivalent to immediate clinical significance.

Although a statistically significant increase in FSH levels was observed, postoperative
values remained within the physiological range and were therefore unlikely to indicate
clinically relevant short-term ovarian function impairment. The substantial interindividual
variability in FSH levels—with some patients presenting marked postoperative increases
and others showing minimal or no change—highlights the importance of a personalized
approach in postoperative monitoring. This finding is consistent with previous reports
suggesting that, although bilateral salpingectomy may induce subtle changes in ovarian
reserve markers, these variations generally remain within the physiological range and are
not associated with clinical ovarian insufficiency [12].

Furthermore, the absence of a statistically significant postoperative change in AFC,
despite significant hormonal alterations, suggests that hormonal and ultrasonographic
markers may reflect different aspects of ovarian reserve during the early postoperative
period. These findings support a complementary interpretation of AMH and AFC when as-
sessing ovarian reserve, as each marker provides different but complementary information
regarding ovarian reserve. This complementary approach is consistent with current evi-
dence indicating that AMH and AFC reflect different biological aspects of ovarian reserve
and should therefore be interpreted together, rather than as interchangeable markers of
ovarian function [16]. AMH is considered one of the most sensitive biomarkers of ovarian
reserve because it reflects the pool of small growing follicles, whereas AFC provides a direct
ultrasonographic estimate of the antral follicle population. Although these markers are
strongly correlated, they may respond differently following surgical intervention, reflecting
distinct biological aspects of ovarian function rather than identical physiological processes.
Isolated short-term hormonal changes should therefore be interpreted cautiously and in
conjunction with ultrasonographic findings and the clinical context [16,17]. The substantial
interindividual variability observed in both hormonal and ultrasonographic parameters,
reflected by the large standard deviations, further supports heterogeneous ovarian response
following surgery. A substantial decline in AMH levels was also observed by Tavana et al.
six months after bilateral salpingectomy, with a more pronounced reduction in patients
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undergoing abdominal surgery compared to those treated laparoscopically [18]. Likewise,
in a randomized controlled trial, Vignarajan et al. demonstrated a significant decrease
in both AMH and AFC levels (p < 0.001) after bilateral salpingectomy [19], findings that
were further supported by additional studies evaluating the effects of salpingectomy on
ovarian reserve [20,21]. Although AMH is regarded as one of the most sensitive biomarkers
of ovarian reserve, it primarily reflects the activity of small growing follicles rather than
the entire primordial follicle pool. Consequently, isolated short-term hormonal changes
should not be automatically interpreted as evidence of clinically significant ovarian dys-
function, particularly in the absence of concordant ultrasonographic findings or clinical
manifestations [18].

Our results did not demonstrate a statistically significant change in AFC (p = 0.12).
Similar ultrasonographic stability has also been reported by Venturella et al. (2017), Rus-
tamov et al. (2016), Lashin et al. (2021) and Wang et al. (2021), all of whom described
minimal or no postoperative variation in AFC [22-25]. Taken together, these findings
suggest that hormonal and ultrasonographic markers should be interpreted together rather
than individually when assessing the short-term effects of opportunistic salpingectomy on
ovarian reserve.

Correlation analysis indicated a stable relationship between ovarian reserve parame-
ters before and after intervention. The expected inverse correlations between FSH and both
AMH and AFC, together with the positive correlation between AMH and AFC, are consis-
tent with reproductive physiology and support the complementary role of these markers
in assessing ovarian reserve. In contrast to these relatively stable relationships among
ovarian reserve markers, the increase in WHQ scores indicates worsening symptomatology
following surgery. It is worth emphasizing that hormonal parameters did not correlate
with symptom severity, suggesting that postoperative physical and emotional changes are
not directly related to altered ovarian function. This finding is consistent with previous
reports indicating that menopausal symptoms may evolve independently of endocrine
changes, and that postoperative recovery represents a complex process that significantly
influences psychosomatic balance [26-30].

From a clinical perspective, these results emphasize the importance of preoperative
counseling and individualized postoperative follow-up. While ovarian reserve appears to
be preserved, the increase in symptom burden highlights the need to assess patient-reported
outcomes and quality of life, especially in premenopausal women.

Several studies and meta-analyses have concluded that opportunistic salpingectomy
does not impair ovarian reserve or ovarian vascularization, encouraging its use as a means
to prevent ovarian cancer [31-37]. In this context, our study is consistent with the ex-
isting literature, suggesting that even if subtle changes in ovarian reserve markers may
appear, they generally remain within physiological limits and are not associated with
ovarian failure.

The biological mechanisms underlying the observed endocrine changes remain
incompletely understood. Recent experimental evidence suggests that ovarian re-
serve is regulated not only by vascular integrity, but also by complex molecular path-
ways involved in follicular survival, oxidative stress, inflammation, and granulosa cell
function [38,39]. These mechanistic findings provide a plausible biological framework
for the subtle endocrine alterations observed in the present study, although direct clinical
evidence remains limited.

4.2. Study Strengths and Limitations

Despite the relatively modest sample size, the present study has several important
strengths. Its prospective design, standardized surgical technique, and complete follow-up
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of all participants strengthen the internal validity of the findings. Furthermore, ovarian
function was investigated using a multidimensional approach that included hormonal
measurements (AMH, FSH), ultrasonographic assessment (AFC) and patient-reported
outcomes through the Women’s Health Questionnaire (WHQ). According to the available
literature, few studies have simultaneously evaluated these complementary parameters in
women undergoing bilateral salpingectomy, and the inclusion of WHQ provides additional
insight into the subjective impact of surgery, which remains insufficiently explored in the
current literature.

Nevertheless, several limitations should be acknowledged when interpreting the
current findings. Firstly, the relatively small sample size (1 = 40) may have limited the
statistical power to detect subtle differences, particularly in subgroup analyses, and may
reduce the generalizability of the results. Secondly, the follow-up period was limited to
three months and therefore reflects only the early postoperative effects of bilateral salp-
ingectomy. Longer follow-up is required to determine whether the observed hormonal
changes persist, resolve, or progress over time. Thirdly, the absence of a control group
undergoing hysterectomy alone limits the interpretation of the findings, as the observed
endocrine changes may reflect the combined effects of hysterectomy and bilateral salpingec-
tomy rather than salpingectomy alone. Moreover, the physiological stress associated with
major surgery may transiently influence the hypothalamic—pituitary-ovarian axis through
postoperative changes in stress-related hormones, such as cortisol and prolactin, potentially
contributing to the observed postoperative increase in FSH. In addition, postoperative
pain, reduced mobility, and the recovery process, particularly following laparotomy, may
have temporarily influenced patient-reported outcomes and should therefore be considered
when interpreting the WHQ results. Finally, the inclusion of women up to 50 years of
age may represent an additional source of biological variability, as some participants were
approaching the menopausal transition, during which physiological changes in ovarian
reserve markers may occur independently of surgery.

Despite these limitations, the prospective design, complete follow-up, and compre-
hensive assessment of ovarian reserve provide valuable prospective clinical data regarding
the early effects of opportunistic bilateral salpingectomy. Future multicenter prospective
studies including larger cohorts, appropriate control groups, longer follow-up periods, and
additional markers of ovarian perfusion and ovarian function are warranted to further
clarify the long-term impact of this procedure on ovarian reserve and patient well-being.

5. Conclusions

In conclusion, bilateral salpingectomy performed during hysterectomy for benign
uterine disease was associated with significant short-term hormonal changes, including
a postoperative increase in FSH and a decrease in AMH, whereas AFC remained stable.
Importantly, although FSH increased significantly, postoperative values remained within
the physiological range, and no evidence of clinically meaningful short-term ovarian
function impairment was identified.

Following hysterectomy, a significant postoperative increase in symptom burden was
observed, particularly in the psycho-emotional, somatic, and sexual domains, whereas
menstrual symptoms improved. No significant correlations were identified between WHQ
scores and ovarian reserve markers, suggesting that patient-reported postoperative symp-
toms may not directly reflect endocrine or ultrasonographic changes in ovarian reserve.

Overall, these findings suggest that bilateral salpingectomy with ovarian preserva-
tion appears to be safe in the short term, while emphasizing the importance of a com-
prehensive postoperative assessment integrating both biological markers and patient-
reported outcomes.
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Further multicenter prospective studies including larger cohorts, appropriate control
groups, and longer follow-up are needed to clarify the long-term impact of opportunistic
salpingectomy on ovarian reserve, endocrine function, and patient well-being.
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