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ABSTRACT

Background

Laparoscopic ovarian cystectomy is widely used for benign cysts, but the stripping technique and
bipolar energy for hemostasis may disturb ovarian reserve. This concern becomes more pointed in
young women who have not completed childbearing.

Objectives

To quantify changes in serum anti-Millerian hormone (AMH) and antral follicle count (AFC)

after laparoscopic cystectomy, and to explore whether cyst histology and cautery exposure relate
to the magnitude of change.

Methods

A prospective observational study enrolled 50 women aged 18-35 years undergoing laparoscopic
cystectomy for benign ovarian cysts (3-8 cm). AMH and AFC (cycle day 2/3 transvaginal

ultrasound) were measured preoperatively and at 3 and 6 months postoperatively. Paired t-tests

compared follow-up values with baseline; one-way ANOVA compared cyst-type subgroups;

Pearson correlation assessed association between cautery time and AMH reduction.

Results

Mean AMH declined from 3.54+0.88 ng/mL preoperatively to 2.32+0.68 ng/mL at 3 months (p
<0.001), with partial recovery at 6 months (2.75+0.73 ng/mL; p <0.001 vs baseline). AFC changed
in the same direction (baseline 13.70+3.41, 3 months 9.70+4.32, 6 months 11.52+4.03; all
p<0.001). AMH reduction at 3 months differed by cyst type (ANOVA p=0.0049) and correlated
with cautery time (r=0.51, p<0.001).

Conclusions

Laparoscopic cystectomy was followed by a significant early decline in ovarian reserve markers,
with incomplete recovery by 6 months. Endometriotic cysts and higher cautery exposure were

linked to larger early AMH reduction, highlighting the importance of fertility-sparing surgical
technique and counselling.

Keywords: Anti-Millerian Hormone, Antral Follicle Count, Laparoscopic Cystectomy, Ovarian
Reserve, Endometrioma, Bipolar Coagulation.
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INTRODUCTION

In day-to-day gynecology practice, ovarian reserve is not a laboratory curiosity. It becomes a

counselling issue when a young woman presents with a symptomatic cyst and asks whether surgery
will shorten her reproductive timeline. AMH and AFC are used because they reflect the small
growing follicle pool and track clinically meaningful outcomes across fertility settings.™2!

Laparoscopic cystectomy is often chosen for benign ovarian cysts because it offers faster
recovery and good cyst clearance. Still, the act of stripping the capsule can disturb ovarian cortex,
and postoperative AMH decline has been repeatedly documented even in carefully performed
surgery.Fl

The risk appears more relevant in endometriotic cysts, where surgical planes are less
distinct and bleeding is more common, increasing reliance on energy for hemostasis.
Contemporary endometriosis guidance stresses that any surgical approach to endometrioma should
balance symptom control and recurrence prevention against the possibility of reduced ovarian
reserve.[*

Another nuance is timing. Several studies describe an early postoperative fall in AMH with
partial recovery later, suggesting that the early change may reflect not only follicle loss but also
transient stromal injury and inflammation.P!

Against this background, we prospectively measured AMH and AFC at baseline, 3 months,
and 6 months after laparoscopic cystectomy in women aged 18-35 years. We also explored cyst-
type patterns and the relationship between cautery exposure and early AMH reduction.

MATERIALS AND METHODS

Study design and setting

Prospective observational study conducted in the Department of Obstetrics & Gynaecology at
Basaveshwara Medical College and Hospital, Chitradurga between December 1, 2024 and
December 1, 2025.

Participants
Consecutive eligible women planned for laparoscopic ovarian cystectomy were recruited until 50
participants completed baseline and follow-up assessments.

Inclusion Criteria
Age 18-35 years; unilateral or bilateral benign ovarian cysts measuring 3-8 cm; planned
laparoscopic cystectomy.

Exclusion Criteria

Previous ovarian surgery, polycystic ovary syndrome, stage IV endometriosis, suspected
malignancy, endocrinopathies affecting ovarian reserve, and hormonal contraceptive use within
the preceding 3 months.

Surgical Technique

Standard multiport laparoscopy. Cystectomy performed using traction—countertraction stripping.
Hemostasis was achieved with selective bipolar cauterization at a standardized setting (30 W),
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applied only to clear bleeding points. Total cautery time (seconds) was recorded from operative
documentation.

Outcome Measures
Serum AMH was measured using ELISA. AFC was assessed by transvaginal ultrasound on cycle
day 2 or 3, counting 2-10 mm follicles; total AFC was recorded.

Follow-up
AMH and AFC were repeated at 3 months (£2 weeks) and 6 months (2 weeks) after surgery.

Statistical Analysis

Continuous variables are presented as mean £ SD and categorical variables as frequency (%).
Paired t-tests compared postoperative AMH/AFC with baseline. One-way ANOVA compared
AMH reduction between cyst types. Pearson correlation assessed association between cautery time
and AMH reduction at 3 months. A p value <0.05 was considered statistically significant.

Ethics
Institutional ethical approval was obtained; written informed consent was taken from all
participants.

RESULTS
All 50 women completed assessments at baseline, 3 months, and 6 months. Baseline characteristics
are presented in Table 1, and cyst-type distribution is shown in Figure 1.

Characteristic Value
Age (years), mean = SD 26.76 = 4.49
BMI (kg/m2), mean + SD 23.96 +2.93
Laterality, n (%) Unilateral 38 (76.0%), Bilateral 12 (24.0%)

Endometriotic 21 (42.0%), Dermoid 12
(24.0%), Serous 17 (34.0%)
Cyst diameter (cm), mean £ SD 5.25+1.06
Cautery time (s), mean = SD 49.0+10.1
Table 1. Patient demographics and baseline clinical profile (n = 50)

Cyst type, n (%)

Table 1 shows a fairly uniform young cohort with comparable baseline clinical profiles.
The cyst histology mix is balanced enough to support subgroup interpretation later.
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mm Endometriotic (n=21)
m Dermoid (n=12)
. Serous (n=17)

Figure 1. Donut chart showing distribution of cyst histology (n = 50)

Percentages are shown on the chart; absolute counts are provided in the legend.

Figure 1 confirms endometriotic cysts form the largest share, with dermoid and serous cysts
comprising the remainder. This distribution is important because histology can influence
dissection difficulty and hemostasis needs.

A significant decline in AMH was observed at 3 months, with partial recovery at 6 months
(Table 2, Figure 2). AFC showed a similar transient decline (Table 2, Figure 3).

. . Serum AMH (ng/mL), p-value vs baseline
Time point mean + SD AFC, mean = SD (paired t-test)
Preoperative 3.54 +£0.88 13.70 £ 3.41 —

3 months post-op 2.32 £ 0.68 9.70 £ 4.32 AMH :888% AFC
6 months post-op 2.75+0.73 11.52 +£4.03 AMH :888% AFC

Table 2. Longitudinal changes in ovarian reserve markers after laparoscopic cystectomy

Table 2 demonstrates a significant decline in AMH and AFC at 3 months, followed by
partial recovery at 6 months. This pattern suggests an early postoperative impact with incomplete
but clear improvement over time.
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Serum AMH (ng/mL)

Pre-op 3 months & months

Figure 2. Bar chart of mean serum AMH at baseline, 3 months, and 6 months

Error bars represent standard deviation; bold labels above bars indicate the mean.

Figure 2 highlights the sharp AMH drop at 3 months and the upward shift by 6 months,
without full return to baseline. The labeled values make the magnitude of change clinically

tangible.
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Fioure 3. Line plot of mean antral follicle count (AFC) across follow-up

Bold labels indicate mean AFC at each time point.
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Figure 3 shows a parallel AFC trajectory: steep fall at 3 months and recovery by 6 months.
The consistent direction across time points supports a real biological change rather than random

variation.

On subgroup analysis, endometriotic cysts demonstrated higher early AMH reduction
compared with dermoid and serous cysts (Table 3). The distribution of AMH reduction bands at 3
months by cyst type is illustrated in Figure 4.

AMH reduction |[AMH change at 6 Mean cautery
Cyst type n at 3 months (%), | months (ng/mL), time (s)
mean + SD mean + SD
Endometriotic 21 39.8 £10.9 -0.93 £ 0.45 52.7
Dermoid 12 35.3+13.6 -0.82 £ 0.51 45.2
Serous 17 26.3+ 124 -0.58 £ 0.43 47.2
Table 3. Subgroup patterns by cyst histology (ANOVA for AMH reduction at 3 months: p =
0.0049)

Table 3 shows larger reserve reduction in endometriotic cysts compared with
dermoid/serous cysts, along with longer cautery exposure. This supports a link between operative
burden and postoperative reserve loss.
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Figure 4. Stacked bar chart of AMH reduction categories at 3 months, stratified by cyst type

Segment labels indicate number of women within each reduction band (<10%, 10-30%, >30%).

Figure 4 demonstrates that moderate-to-severe AMH reductions cluster more in
endometriotic cysts, while dermoid/serous cases more often remain in mild ranges. It
communicates variability clearly for counselling.
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DISCUSSION

The main signal from this cohort is straightforward: ovarian reserve markers dipped early after
cystectomy and improved later, yet did not fully return to baseline by 6 months. That matters
because many women attempt conception during this same window.

An early fall in AMH after cystectomy, followed by partial recovery, has been described
in prospective follow-up studies, suggesting that the initial change may reflect both cortical loss
and transient stromal injury.®!

Endometriotic cysts stood out in our subgroup analysis. This aligns with the wider
endometrioma literature, where postoperative AMH decline is often more pronounced and
recovery may be slower, especially when disease is bilateral or dissection is difficult.[":®]

Hemostasis choice remains a modifiable surgical lever. In comparative laparoscopic series,
greater AMH decline has been linked with longer or more extensive bipolar application than with
suture-based or other low-thermal strategies.’! This signal is strengthened when data are pooled:
systematic review and meta-analysis consistently show a larger postoperative reduction in ovarian
reserve markers with bipolar electrocoagulation during cystectomy.[t% Mechanistically, these
clinical patterns fit with broader concepts of follicular vulnerability to thermal spread, stromal
devascularization, and postoperative inflammatory remodeling.[*2%]

Our observed correlation between cautery time and AMH reduction fits this logic. It does

not prove causality, but it supports the practical principle of selective, point-wise energy use rather

than diffuse coagulation.

AFC tracked AMH through follow-up in this cohort. Although AFC has operator
variability, the parallel movement across timepoints suggests a real biological effect rather than
assay fluctuation alone.

In practical terms, the timing of postoperative fertility planning becomes important. Many
patients in Indian clinics present late, often after years of symptoms, and then want a rapid pathway
to conception once the cyst is removed. Here, a 3-month AMH report can look alarming if
interpreted in isolation. A more balanced approach is to frame AMH and AFC as time-sensitive
markers after surgery, where a repeat assessment closer to 6 months may better reflect the
stabilized reserve trajectory, particularly in women without additional risk factors.

The results also highlight technique-sensitive counselling rather than a blanket warning
against cystectomy. When the surgical plane is clean and hemostasis is achieved with minimal,
targeted energy, reserve loss may be smaller. Conversely, in endometriomas with fibrotic
adherence or diffuse oozing, the surgeon is often forced into longer energy use, and the patient
should be told upfront that reserve decline may be more marked. This preoperative transparency
helps align expectations and supports earlier fertility referral when desired.

Limitations should be stated plainly. The cohort was single-center with a modest sample

size, so subgroup estimates have uncertainty. Cautery time was a proxy for thermal exposure and
cannot capture thermal spread or subtle technique variation. Finally, follow-up ended at 6 months;
longer follow-up would help differentiate transient suppression from sustained reserve reduction.

Even with these constraints, the findings provide a practical counselling frame in Indian
clinical settings: expect an early dip in AMH and AFC after surgery, anticipate partial
improvement by 6 months, and recognize that endometriotic cysts and higher cautery exposure are
scenarios where the decline may be sharper.
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CONCLUSION

Laparoscopic ovarian cystectomy in reproductive-age women was followed by a significant
reduction in AMH and AFC at 3 months with partial recovery by 6 months. Endometriotic cysts

and greater cautery exposure were associated with larger early AMH decline. Fertility-focused
surgery should prioritize careful dissection and restrained bipolar energy, alongside transparent

preoperative counselling about time-linked changes in ovarian reserve markers.
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