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ABSTRACT

Background: Minimally invasive surgery (MIS) is the standard approach for surgical staging in endometrial cancer
(EC), offering reduced blood loss, lower perioperative morbidity, and shorter hospital stay compared with laparoto-
my. Despite these advantages, intraoperative conversion to open surgery remains a clinically significant event that
may compromise the benefits of MIS and reflect underlying surgical or disease-related challenges. This study aimed
to evaluate the incidence and intraoperative factors associated with conversion in a tertiary referral center.

Methods: This retrospective cohort study included 181 patients with histologically confirmed EC who underwent
planned laparoscopic surgical staging between January 2015 and December 2024. Conversion was defined as any
unplanned transition from laparoscopy to laparotomy. Demographic, clinical, and intraoperative variables were
analyzed, and factors associated with conversion were explored.

Results: The overall conversion rate was 7.2% (n = 13), consistent with previously reported rates in the literature.
The leading cause of conversion was intraoperative hemorrhage (30.8%), followed by advanced disease or unex-
pected metastatic spread (23.1%), technical difficulties including dense adhesions (23.1%), and anesthesia-related
complications such as respiratory intolerance (23.1%). Patients requiring conversion had significantly higher body
mass index (BMI) values compared with those who completed laparoscopy (p < 0.05). Advanced FIGO stage and

increased intraoperative complexity appeared to be associated with conversion. ARTICLE HISTORY
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patient-specific factors such as obesity. Importantly, conversion should be regarded as a safety-oriented clinical
decision aimed at optimizing surgical and oncologic outcomes rather than a surgical failure.
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OZET

Amag: Minimal invaziv cerrahi (MiC), endometriyal kanserde cerrahi evreleme igin standart yaklasim olup laparoto-
miye kiyasla daha az kan kaybi, daha dusuk perioperatif morbidite ve daha kisa hastanede kalis suiresi saglamaktadir.
Bununla birlikte, intraoperatif olarak acik cerrahiye gegis, MiC’in avantajlarini azaltabilecek ve altta yatan cerrahi ya
da hastaliga bagli zorluklari yansitan klinik agidan 6nemli bir durumdur. Bu ¢alismanin amaci, tersiyer bir merkezde
konversiyon sikligini ve intraoperatif iliskili faktorleri degerlendirmektir.

Yontem: Bu retrospektif kohort ¢alismaya, Ocak 2015 — Aralik 2024 tarihleri arasinda laparoskopik cerrahi evreleme
planlanan, histolojik olarak dogrulanmis 181 endometriyal kanser hastasi dahil edildi. Konversiyon, laparoskopiden
laparotomiye plansiz gegis olarak tanimlandi. Demografik, klinik ve intraoperatif veriler analiz edildi ve konversiyon
ile iligkili faktorler aragtirildi.

Bulgular: Toplam konversiyon orani %7,2 (n = 13) olarak saptandi ve literatiirle uyumlu bulundu. En sik konversiyon
nedeni intraoperatif kanama (%30,8) olup bunu ileri evre hastalik veya beklenmeyen metastatik yayihm (%23,1),
yogun adezyonlar gibi teknik zorluklar (%23,1) ve anesteziye bagl komplikasyonlar (%23,1) izledi. Konversiyon
gelisen hastalarda viicut kitle indeksi (VKi) anlamli derecede daha yiiksek bulundu (p < 0,05). ileri FIGO evresi ve
artmis intraoperatif kompleksite de konversiyon ile iligkili goriinmektedir.

Sonug: Laparoskopik cerrahi endometriyal kanser evrelemesinde glivenli ve etkili bir yontemdir. Konversiyon gogun-
lukla kanama, hastalik yayginligi ve obezite gibi hasta faktorlerine bagli intraoperatif zorluklardan kaynaklanmaktadir.
Konversiyon, cerrahi basarisizlik olarak degil, hasta glivenligi ve optimal onkolojik sonuglar igin alinan klinik bir karar
olarak degerlendirilmelidir.
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INTRODUCTION

Endometrial cancer (EC) is the most prevalent
gynecologic malignancy in developed nations,
withitsincidence steadily rising due to the global
epidemic of obesity and metabolic syndromes
(1,2). Surgical staging is the cornerstone of EC
management, providing critical prognostic data
that guides adjuvant treatment decisions, such

as chemotherapy and radiation (3).

Over the last two decades, the surgical
shifted

laparotomy to minimally invasive surgery (MIS).

paradigm has from traditional
High-level evidence from landmark randomized
controlled trials, notably the GOG-LAP2 and
LACE trials, has established that MIS offers
oncologic outcomes equivalent to open surgery
(4,5). Furthermore, MIS provides significant
perioperative benefits, including reduced
intraoperative blood loss, lower rates of surgical
site infections, shorter hospital stays, and faster
return to daily activities (6,7). This approach is
particularly advantageous for obese patients,
as it minimizes wound complications and
postoperative morbidity associated with large

abdominal incisions (7,8).

Despite these advantages, the inability to
complete the procedure laparoscopically—
necessitating an intraoperative conversion
to laparotomy—remains a significant clinical
challenge. Conversion rates reported in the
literature vary widely, ranging from 3.4% to as
high as 25%, depending on the study population
(4,9).

should not be viewed as a surgical failure but

and surgical complexity Conversion
as a prudent, safety-driven decision aimed at
ensuring oncologic adequacy and protecting

the patient from complications (5,10).

Previous research has identified several
preoperative risk factor for conversion, such

as morbid obesity (BMI 240 kg/m?), advanced
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patient age, and increased uterine weight
(specifically >250g) (9,11). However, the impact
of real-time intraoperative factors—such as
respiratory intolerance to the Trendelenburg
position, dense pelvic adhesions, and
unexpected metastatic spread—remains less
clearly defined in current literature (9,12,13).
Furthermore, there is a need for more data from
high-volume tertiary referral centers, where
the management of complex cases may vyield

different determinants for conversion (9,14).

Therefore, this study aimed to evaluate the
incidence of conversion from laparoscopy
to laparotomy and to systematically analyze
the intraoperative factors associated with
conversion in patients undergoing surgical
staging for EC over a 10-year period in a tertiary

care center.
MATERIALS AND METHODS
Study Design and Population

This retrospective cohort study was conducted
at a tertiary gynecologic oncology center
and included 181 consecutive patients with
histologically confirmed endometrial cancer
(EC) scheduled for laparoscopic surgical staging
between January 2015 and December 2024. The
study was approved by the institutional ethics
committee (Approval No: 29.05.2025/533) and
followed the principles of the Declaration of
Helsinki.

Inclusion and Exclusion Criteria

The study included women with biopsy-proven
EC who were initially planned for minimally
invasive surgical staging. Exclusion criteria
consisted of patients with incomplete clinical
or perioperative records, those who underwent
primary laparotomy, and patients whose
surgeries were initiated with a robotic platform

to maintain consistency in the laparoscopic
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cohort.
Data Collection

Clinical, demographic, and perioperative data
were systematically retrieved from electronic
medical records and operative reports.
Demographic variables included age and body
mass index (BMI). Clinical data encompassed
medical history, history of prior abdominal
surgery, and preoperative laboratory values.
Intraoperative findings such as estimated blood
loss (EBL), operative time, and uterine weight

(2250 g) were also recorded.
Outcome Measure

The primary outcome was intraoperative
conversion from laparoscopy to laparotomy,
defined as any unplanned transition to an
open surgical approach after the initiation
of laparoscopy. Indications for conversion—
unexpected metastatic

including spread,

extensive adhesions, or anesthesia-related

complications—were analyzed descriptively.
Statistical Analysis

Statistical analyses were performed using IBM
SPSS Statistics (Version 26, IBM Corp., Armonk,

NY, USA). Continuous variables were assessed
for normality using appropriate methods.
Parametric data were analyzed using the
Student’s t-test, while non-parametric data
were analyzed using the Mann—Whitney U test.
Categorical variables were compared using the
Pearson chi-square test or Fisher’s exact test, as
appropriate. A p-value < 0.05 was considered

statistically significant.
RESULTS

A total of 181 patients were included in the
analysis. The mean age was 62.4 = 8.2 years,
and the mean BMI was 32.1 + 4.5 kg/m?.

in 13

patients, corresponding to a rate of 7.2%.

Conversion to laparotomy occurred

Patients in the conversion group had higher BMI
values compared with those who completed
laparoscopic surgery, whereas no statistically
significant difference was observed in age

distribution between the groups.

The distribution of reasons for conversion
is summarized in Table 1 (Figure 1). The
majority of conversions were attributed to
surgery-related causes (10/13, 76.9%), while

anesthesia-related causes accounted for 23.1%

Table 1. Reasons for conversion from laparoscopy to laparotomy in patients with endometrial

cancer
Reason for Conversion n %
Intraoperative hemorrhage 4 30.8
Advanced disease / metastatic spread 3 23.1
Technical difficulties (adhesions) 3 23.1
Anesthesia-related complications 3 23.1
Total 13 100

(3/13). Intraoperative bleeding with difficulty
in achieving hemostasis was the most common
reason for conversion (4/13, 30.8%). Advanced-
stage disease or intraoperatively detected
malignant spread was observed in three
cases (23.1%). Technical difficulties, defined

as intraoperative challenges such as dense
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adhesions, limited visualization, or anatomical
variations that hindered safe laparoscopic
progression, were observed in three patients

(23.1%).

Anesthesia-related causes were observed in
three patients (23.1%), all associated with
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Reasons for Conversion to Laparotomy
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Figure 1. Reasons for conversion from laparoscopy to laparotomy in pa-

tients with endometrial cancer (n = 13)

pulmonary complications or ventilation
difficulties.
DISCUSSION
In this 10-year single-center cohort, the

conversion rate from laparoscopy to
laparotomy was 7.2%. This rate is consistent
with contemporary reports, including pooled
estimates of approximately 6% in recent meta-
analyses (4), and significantly lower than
the 25.8% reported in the landmark GOG-
LAP2 trial (7,16). This decline likely reflects
substantial improvements in surgical expertise,
optimized perioperative management, and
advancements in minimally invasive techniques

and instrumentation over time.

Patients requiring conversion demonstrated
BMI
completed

higher values compared with those

who laparoscopic  surgery;
however, this finding should be interpreted
with caution given the limited number of
events and the descriptive nature of the
analysis. Increased BMI may reflect a higher
likelihood of intraoperative challenges, such
as limited visualization or reduced instrument

maneuverability, rather than serving as a direct
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cause of conversion. Therefore, preoperative
factors such as obesity should be considered
indirect contributors that may predispose
patients to intraoperative difficulties, rather
than independent determinants of conversion.
Increased visceral adiposity can obscure critical
anatomical landmarks, limit visualization, and
impair instrument maneuverability, thereby
escalating surgical complexity (7). Literature
suggests that for every unit increase in BMI,
the risk of conversion to laparotomy rises by
approximately 20% (4).

Intraoperative hemorrhage emerged as the
leading indication for conversion (30.8%).
Bleeding, particularly during retroperitoneal
dissection or lymphadenectomy, can rapidly
compromise the visual field, making safe
continuation difficult and necessitating prompt
conversion to ensure adequate hemostasis
and patient safety (16). In this context, surgical
complexity, defined as intraoperative conditions
such as extensive adhesions, advanced disease
burden, and intraoperative bleeding that
increase procedural difficulty and impair safe
laparoscopic progression, plays a critical role

in conversion decisions. Therefore, conversion
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A key contribution of the present study is the
emphasis on intraoperative determinants.
While prior research has largely focused on
preoperative predictors, our findings highlight
the importance of real-time intraoperative
assessment. From a clinical perspective,
risk assessment framework
both

(e.g., BMI, disease extent, surgical history)

an integrative

incorporating preoperative  factors
and intraoperative findings (e.g., bleeding,
adhesions, ventilation challenges) may facilitate
timely and safety-oriented decisions (7,13).
Conceptualizing a dynamic scoring model—
where intraoperative findings continuously
update the risk—may help define the optimal
point at which conversion becomes the safer

surgical strategy.
Limitations

This study has several limitations. First, its ret-
rospective design introduces potential selection
bias and limits the ability to establish causal re-
lationships. Second, the relatively small number
of conversion events (n = 13) restricts statistical
power and limits the ability to perform robust
multivariable analyses. Third, as a single-center
study, the findings—particularly regarding spe-
cific intraoperative triggers—may not be fully
generalizable to other institutions with differ-
ent surgical volumes or technical settings. Nev-
ertheless, the extended 10-year study period
provides valuable real-world insights into the
intraoperative determinants of conversion in a

specialized tertiary care setting.

CONCLUSION

Laparoscopic surgery remains a safe and
effective approach for surgical staging in
endometrial cancer, characterized by a low
conversion rate that aligns with contemporary

literature. Our findings indicate that conversion
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is primarily associated with intraoperative

challenges—such as hemorrhage, disease

extent, and anesthesia-related factors—
which may not always be fully anticipated by

preoperative risk assessment alone.

These results underscore the importance of a
dynamicandintegrative intraoperative decision-
making approach. Our findings suggest that
structured, risk-based strategies—continuously
updated with real-time surgical findings—may
support timely conversion decisions. Viewing
conversion as a proactive safety measure rather
than a complication is essential to preserve
oncologic adequacy and optimize patient
outcomes in minimally invasive gynecologic

oncology.
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