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Identification of the Relation between
Uterine Manipulator and the Pathological
Factors and Oncologic Outcome in Patients
with Uterine Cancer

Akbar Ibrahimov Department of Oncology, Azerbaijan Medical University,
Baku, Azerbaijan.

Background: Endometrial cancer (EC) is the most common gynecological cancer in
developed countries, and its incidence is increasing. The uterine manipulator (UM) increases
the ergonomics of surgical movement during laparoscopic total hysterectomy.

Objectives: The aim of this study is to compare the surgical and oncological results of total
laparoscopic hysterectomy with or without UM.

Methods: One hundred seventeen EC patients who underwent total laparoscopic
hysterectomy between 2018 and 2024 were retrospectively evaluated.

Results: One hundred five (89.7%) of the patients were over 50 years of age, 102 (87.2%)
were in the postmenopausal period, and 79 (67.5%) had a BMI >30. Tumor size was larger
than 2 cm in 70 (59.8%) of the patients, and FIGO stage was I in 105 (89.7%) patients. Fifty-
eight (49.6%) patients had myometrial invasion >50%, 4 (3.4%) patients had cervical
involvement, 77 (65.8%) patients had lymphovascular space invasion (LVSI), 3 (2.6%) patients
had adnexal involvement, and 9 (7.7%) patients had lymph node metastases. Recurrence was
observed in 15 patients, and 15 patients died. Of the 95 (81.2%) patients whose procedure
utilized UM, 17 had LVSI, 12 patients experienced recurrence, and 12 patients died. No
significant relationship was observed between UM use and LVSI (p=0.100), recurrence
(p=0.838), or survival (p=0.838).

Conclusion: The use of UM in laparoscopic surgery of EC did not appear to affect LVSI,
recurrence, or survival in EC.

Introduction

Endometrial cancer (EC), one of the most common gynecological malignancies with increasing
incidence and mortality rates, is the fourth most common cancer among women worldwide [1]. In
2023, 66,200 new EC cases and 13,030 EC deaths were estimated in the United States [2].
According to European Cancer Information System (ECIS) 2020 data, EC is the fourth most
common cancer in Europe after breast, colorectal, and lung cancer and accounts for 6.8% of all
cancers [3]. The incidence of EC has been increasing in recent years due to increased obesity,
hormonal factors, and advances in cancer detection and diagnosis, but the incidence of EC varies
between countries due to differences in risk factors. Risk factors for EC have been reported as age,
family history of EC, use of exogenous estrogen, use of tamoxifen, prolonged menstruation,
diabetes, obesity, low physical activity, and poor diet [4-8]. More than 50% of women diagnosed
with EC are diagnosed at an early stage. The standard surgical protocol for early-stage EC is lymph
node dissection (LND) with total hysterectomy and bilateral salpingo-oophorectomy (TH-BSO).
Even though the five-year overall survival (OS) in EC is over 90%, recurrence or metastasis occurs
in approximately 10-15% of early-stage ECs and 40% of late-stage ECs [9, 10]. Therefore,
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identifying patients at high risk of recurrence is important for developing postoperative treatment
protocols to prevent recurrence. Numerous factors such as tumor histological grade, tumor stage,
tumor size, depth of myometrial invasion (MI), lymphovascular space invasion (LVSI), local spread,
and presence of metastasis have been identified as prognostic biomarkers for disease-free survival
(DFS), recurrence, and overall survival (OS) in patients with EC [11-13]. The use of a uterine
manipulator (UM) in minimally invasive surgery offers several intraoperative advantages, even if
oncological outcomes remain unaffected. UMs enhance surgical ergonomics by improving
visualization of anatomical structures (e.g., vaginal fornices, vesicouterine fold) and facilitating
uterine mobilization, particularly in patients with high BMI or complex anatomy. These benefits
may contribute to shorter operative duration, reduced blood loss, and lower conversion rates to
laparotomy. While the absolute reduction in surgical time may seem modest, even small decreases
in operative duration can have cumulative benefits, particularly in a high-volume surgical setting.
Shorter procedures reduce exposure to anesthesia, which is independently associated with lower
risks of postoperative complications such as pneumonia, venous thromboembolism, and ileus,
especially in older patients or those with comorbidities. Some meta-analyses demonstrated that
every additional 30 minutes of anesthesia time correlated with a 14% increase in postoperative
pulmonary complications. Short duration may contribute to reduced physiological stress and faster
mobilization, which are critical for recovery in endometrial cancer patients, who are often elderly
or obese.

The minimally invasive approach, including laparoscopic surgery, has become more attractive in
the treatment of EC due to faster recovery, less pain, and shorter hospital stay [14-16]. Although it
has been reported that the minimally invasive surgery in EC does not affect the incidence of
recurrence or OS, there are concerns that UM use causes retrograde spread of endometrial cancer
cells and iatrogenic LVSI, resulting in an increased incidence of positive peritoneal cytology
[17-19]. It has been emphasized that laparoscopy in the treatment of EC is associated with a higher
incidence of positive peritoneal cytology [20-24]. Additionally, studies have shown that LVSI
increases due to UM use [25, 26]. On the contrary, it has been documented that the use of UM does
not significantly affect LVSI and cytology and does not have a negative impact on oncological
outcomes [27, 28]. However, there is inconsistency between study results regarding the
development of LVSI, recurrence, and OS associated with the use of UM in EC. Therefore, this
study aimed to retrospectively evaluate the effect of UM used for the treatment of patients with EC
on surgical and oncological outcomes.

Materials and Methods

This retrospective study was conducted in the Oncology Department of Azerbaijan Medical
University. The files of 117 endometrial cancer cases who underwent surgical treatment between
2018 and 2024 were retrospectively evaluated (Figure 1).

Figure 1. Chart of the Study Population.

The inclusion criteria for the study were cases with endometrioid and non-endometrioid histological
type tumors, patients with histological grade I-III, and patients who underwent pelvic and para-
aortic lymph node dissection. Approval from the local ethics committee of the Oncology Department
of the Azerbaijan Medical University (Approval Ne 238/2024.06.01).

All surgical procedures were performed by one gynecologic oncologist. All patients underwent total
abdominal hysterectomy and bilateral salpingo- oophorectomy. We used uterine manipulator Figure
2.
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Figure 2. Hohl-type Uterine Manipulator.

Patients with EC were staged using the revised 2009 FIGO staging system. Clinical and
pathological characteristics of the patients, patients’ age, use of uterine manipulator, body mass
index, menopausal status, CA-125 level, surgery duration, FIGO stage, histological subtype, tumor
size, depth of MI, LVSI, cervical and adnexal involvement, and presence of LND were evaluated.

Statistical analysis

Statistical evaluation was done using SPSS 20 statistical software. The Kolmogorov-Smirnov test
was used to evaluate the suitability of the measured data to the normal distribution. Variables are
expressed as frequency and percentage. Fisher’s Exact Test was used to compare categorical data.
Logistic regression analysis was performed to determine the effect of participants’ parameters on
recurrence and survival. For statistical analysis results, a p-value of less than 0.05 was considered

significant.

Results

Demographic and clinical data of the patients included in the study are presented in Table 1.

Variables Test Statistics (%)
Age

=50 12 (10.3)
>50 105 (89.7)
Menopausal Status

Premenopause 15 (12.8)
Postmenopause 102 (87.2)
Body Mass Index

=30 38 (32.5)
>30 79 (67.5)
Preoperative Diagnostic Examination

Transvaginal Ultrasound 2(1.7)
Computed Tomography 19 (16.2)
Magnetic Resonance Imaging 96 (82.1) CA-125 (n:88)
=35 67 (76.1)
>35 21 (23.9)
Preoperative Histology Diagnosis (N:115)

Endometrial Intraepithelial Neoplasia 11 (9.6)
Endometrial Cancer 104 (90.4)
Type Of Surgery

Laparoscopy 95 (81.2)
Laparotomy 22 (18.8)
Type of Surgery

TH-BSO 2(1.7)
TH-BSO + Frozen 1 (0.9)
TH-BSO + BPLND 88 (75.2)
TH-BSO + BPLND +Frozen 8 (6.8)
TH-BSO + BPPALND + Omentectomy 4 (3.4)
TH-BSO + BPLND + Omentectomy 13 (11.1)
TH-BSO + BPLND + Right inguinofemoral LND 1(0.9)
Surgery Duration

=120 min 33 (28.2)
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>120 min 84 (71.8)
Uterine Manipulator (n:116)

Yes 95 (81.2)
No 21 (17.9)
Regional Lymph Node Dissection

Yes 115 (98.3)
No 2 (1.7)
Grade

1 29 (24.8)
2 44 (37.6)
3 41 (35.0)
Unknown 3(2.6)
Histology Type of Tumor

Endometrioid 109 (93.2)
Clear Cell 2(1.7)
Serous 5 (4.3)
Carcinosarcoma 1(0.9)
Tumor size

=2 cm 47 (40.2)
>2 cm 70 (59.8)
FIGO

IA 50 (42.7)
IB 55 (47.0)
ITA 1(0.9)
IITIA 2(1.7)
IIIc1 7 (6.0)
I11Cc2 1(0.9)

IVB 1(0.9)
Myometrial Invasion

No 13 (11.1)
=50% 46 (39.3)
>50% 58 (49.6)
Lympho-Vascular Space Invasion

No 40 (34.2)
Yes 77 (65.8)
Adnexal Involvement

No 114 (97.4)
Yes 3(2.6)
Cervical Involvement

No 113 (96.6)
Yes 4 (3.4)
Lymph Node Metastasis

No 108 (92.3)
Yes 9 (7.7)
Hospitalization Duration

=4 days 88 (75.2)
>4 days 29 (24.8)
Perioperative Complication

No 114 (97.4)
Yes 3(2.6)
Treatment Applied

Surgery 34 (29.1)
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Surgery + Radiotherapy 60 (51.3)
Surgery + Chemotherapy 8 (6.8)
Surgery + Radiotherapy + Chemotherapy 15 (12.8) Adjuvant Therapy
No 35 (29.9)
Yes 82 (70.1)
Type of Adjuvant Therapy (n:82)

Pelvic Radiotherapy 2(2.4)
Pelvic Radiotherapy + Brachytherapy 29 (34.9)
Pelvic Radiotherapy + Brachytherapy+ Chemotherapy 11 (13.3)
Brachytherapy 32 (39.8)
Pelvic Radiotherapy + Chemotherapy 1(1.2)
Chemotherapy 7 (8.4)
Recurrence

No 102 (87.2)
Yes 15 (12.8)
Survival

Alive 102 (87.2)
Dead 15 (12.8)

Table 1. Demographic and Clinical Data of the Patients.

TH-BSO, Total Hysterectomy and Bilateral Salpingo-Oophorectomy; BPLND, Bilateral Pelvic
Lymph Node Dissection; BPPALND, Bilateral Pelvic and Para- Aortic Lymph Node Dissection; LND,
Lymph Node Dissection

One hundred five (89.7%) patients were >50 years old, 102 (87.2%) patients were postmenopausal,
and 79 (67.5%) patients had a BMI >30. CA-125 was >35 in twenty-one (23.9%) patients,
preoperative histological diagnosis was EC in 104 (90.4%) patients, and endometrioid type was the
histological diagnosis in 109 (93.2%) patients. The most frequently performed surgery was TH-
BSO+Bilateral Pelvic Lymph Node Dissection (BPLND) in eighty-eight (75.2%) patients, and a
uterine manipulator was used in 95 (81.2%) patients. The size of the tumor was larger than 2 cm in
70 (59.8%) patients, and FIGO stage was I in 105 (89.7%) patients. Fifty-eight (49.6%) patients had
MI >50%, 46 (39.3%) patients had MI <50%, and 3 (11.1%) patients had no MI. Seventy-seven
(65.8%) patients had LVSI, 3 (2.6%) patients had adnexal involvement, 4 (3.4%) patients had
cervical involvement, and 9 (7.7%) patients had lymph node metastases. No complications were
observed in the perioperative period in 114 (97.4%) patients, and 88 (75.2%) patients stayed in the
hospital for less than four days. While 34 (29.1%) patients underwent surgery alone, 60 (51.3%)
patients underwent surgery+radiotherapy. Adjuvant therapy was guided by NCCN/ESGO
guidelines for the study group and does not depend on the application of UM. Chemotherapy
regimens included carboplatin (AUC 5-6) and paclitaxel (175 mg/m?) every 3 weeks for 4-6 cycles.
Radiotherapy involved external beam radiation (EBRT: 45-50.4 Gy in 25-28 fractions) and/ or
brachytherapy (21-30 Gy in 3-5 fractions). High-risk cases received combined modalities. Adjuvant
treatment was applied to 82 (70.1%) patients, and the most common adjuvant treatment was
brachytherapy in 32 (39.8%) patients and pelvic radiotherapy + brachytherapy in 29 (34.9%)
patients. Recurrence was observed in a total of 15 (12.8%) patients, and 15 (12.8%) patients died
during the follow-up period.

The relationship between UM and other parameters is given in Table 2.

Uterine Manipulator (n:116)
(%)

Variables

Yes No Test statistics

Age
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=50 9 (9.5) 3(14.3) X%:0.429
>50 86 (90.5) 18 (85.7) p: 0.512
Menopausal Status

Premenopause 11 (11.6) 4 (19.0) X?:0.852
Postmenopause 84 (88.4) 17 (81.0) p:0.356
Body Mass Index

=30 26 (27.4) 12 (57.1) X%:6.922
>30 69 (72.6) 9 (42.9) p:0.009
Preoperative Diagnostic

Examination

Computed Tomography 8 (8.6) 10 (47.6) X2 19.614
Magnetic Resonance Imaging (85 (91.4) 11 (52.4) p< 0.001
CA-125 (n:88)

=35 56 (81.2) 11 (61.1) X% 3.241
>35 13 (18.8) 7(38.9) p: 0.072
Preoperative Histology

Diagnosis (N:115)

Endometrial Intraepithelial 11 (11.7) 0 (0.0) X% 2.590
Neoplasia

Endometrial Cancer 83 (88.3) 20 (100.0) p: 0.108
Type of Surgery

TH-BSO 2 (2.1) 0 (0.0) X2: 90.261
TH-BSO + Frozen 1(1.1) 0 (0.0) P<0.001
TH-BSO + BPLND 83(87.4) 4 (19.0)

TH-BSO + BPLND +Frozen 8 (8.4) 0 (0.0)

TH-BSO + BPPALND + 0 (0.0) 4 (19.0)

Omentectomy

TH-BSO + BPLND + 0 (0.0) 13 (61.9)

Omentectomy

TH-BSO + BPLND + Right 1(1.1) 0 (0.0)

inguinofemoral LND

Surgery duration

=120 min 30 (31.6) 2 (9.5) X% 4.188
>120 min 65 (68.4) 19 (90.5) p: 0.041
Regional Lymph Node

Dissection

Yes 93 (97.9) 21 (100.0) X2 0.450
No 2 (2.1) 0 (0.0) p: 0.502
Grade

1 25 (26.3) 4 (19.0) X% 2.708
2 38 (40.0) 6 (28.6) p: 0.439
3 20 (31.6) 10 (47.6)

Unknown 2(2.1) 1 (4.8)

Histology Type of Tumor

Endometrioid 90 (94.7) 18 (85.7) X% 6.059
Clear Cell 1(1.1) 1(4.8) p: 0.109
Serous 4 (4.2) 1(4.8)

Carcinosarcoma 0 (0.0) 1(4.8)

Tumor size

=2 cm 41 (43.2) 5(23.8) X2 2.691
>2 cm 57 (56.8) 16 (76.2) p: 0.101
FIGO

IA 45 (47.4) 5(23.8) X2 15.006
IB 43 (45.3) 11 (52.4) p: 0.020
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ITA 0 (0.0) 1(4.8)

IITIA 2 (2.1) 0 (0.0)

IIIc1 4 (5.7) 3 (14.3)

FIGO

I11Cc2 0 (0.0) 1(4.8)

IVB 1(1.1) 0 (0.0)

Myometrial Invasion

No 12 (12.6) 1(4.8) X% 3.348
=50% 40 (42.1) 6 (28.6) p: 0.187
>50% 43 (45.3) 14 (66.7)

Lympho-Vascular Space

Invasion

No 36 (37.9) 4 (19.0) X2 2.704
Yes 59 (62.1) 17 (81.0) p: 0.100
Adnexal Involvement

No 92 (96.8) 21 (100.0) X2 0.681
Yes 3(3.2) 0 (0.0) p: 0.409
Cervical Involvement

No 94 (98.9) 18 (85.7) X% 9.046
Yes 1(1.1) 3 (14.3) p: 0.003
Lymph Node Metastasis

No 89 (93.7) 18 (85.7) X% 1.526
Yes 6 (6.3) 3 (14.3) p: 0.217
Hospitalization Duration

=<4 days 74 (77.9) 13 (61.9) X% 2.345
>4 days 21 (22.1) 8 (38.1) p: 0.126
Perioperative Complication

No 93 (97.9) 20 (95.2) X% 0.482
Yes 2 (2.1) 1(4.8) p: 0.488
Treatment Applied

Surgery 29 (30.5) 5(23.8) X% 3.191
Surgery + Radiotherapy 50 (52.6) 9 (42.9) p: 0.363
Surgery + Chemotherapy 6 (6.3) 2 (9.5)

Surgery + Radiotherapy + 10 (10.5) 5(23.8)

Chemotherapy

Adjuvant Therapy

No 29 (30.5) 6 (28.6) X% 0.031
Yes 66 (69.5) 15 (71.4) p: 0.860
Type of Adjuvant Therapy

(n:82)

Pelvic Radiotherapy 1(1.5) 1(6.2) X2:10.435
Pelvic Radiotherapy + 21 (31.8) 7 (43.8) p: 0.064
Brachytherapy

Pelvic Radiotherapy + 8 (12.1) 3(18.8)

Brachytherapy+

Chemotherapy

Brachytherapy 31 (47.0) 2 (12.5)

Pelvic Radiotherapy + 0 (0.0) 1(6.2)

Chemotherapy

Chemotherapy 5 (7.6) 2 (12.5)

Recurrence

No 83 (87.4) 18 (85.7) X2 0.042
Yes 12 (12.6) 3 (14.3) p: 0.838
Survival
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Alive 83 (87.4) 18 (85.7) X2 0.042
Dead 12 (12.6) 3(14.3) p: 0.838
Table 2. Relationship between Uterine Manipulator Use and Surgical and Oncological Outcomes.

X?, Fisher's Exact Test; TH-BSO, Total Hysterectomy and Bilateral Salpingo-Oophorectomy; BPLND,
Bilateral Pelvic Lymph Node Dissection; BPPALND, Bilateral Pelvic and Para-Aortic Lymph Node
Dissection; LND, Lymph Node Dissection

The use of UM was significantly higher in patients with BMI>30 (p=0.009), in patients using MRI
for preoperative diagnosis (p<0.001), in patients who underwent surgical TH-BSO+BPLND
(p<0.001), in patients with surgery time <120 minutes (p=0.041), and in patients without cervical
involvement (p=0.003). While LVSI was observed in 17 (81.0%) patients whose procedure did not
use UM, 59 (62.1%) patients whose procedure utilized UM had LVSI (p = 0.100). There was
recurrence in 12 (12.6%) patients whose procedure used UM, while there was recurrence in 3
(14.3%) patients who did not undergo UM (p=0.838). Similarly, the mortality rate was 12.6%
(n=12) in patients with UM and 14.3% (n=3) in patients without UM.

Factors associated with recurrence are given in Table 3, and factors associated with survival are
given in Table 4.

B SE Wald df P OR 95% CI
Uterine -0.142 0.696 0.042 1 0.838 0.867 0.222 3.393
Manipulator
CA-125 0.482 0.77 0.391 1 0.532 1.619 0.358 7.331
Regional 18.034 25861.919 |0 1 0.999 67929325.66(0
Lymph Node
Dissection
Tumor Size [-0.459 0.76 0.364 1 0.546 0.632 0.142 2.804
Myometrial |18.678 13140.106 |0 1 0.999 129364546.7|0
Invasion
Lympho- -1.565 1.103 2.015 1 0.156 0.209 0.024 1.815
Vascular
Space
Invasion
Adnexal 2.041 1.632 1.563 1 0.211 7.7 0.314 188.808
Involvement
Cervical -18.924 25088.991 |0 1 0.999 0 0
Involvement
Lymph Node |20.71 15836.07 0 1 0.999 986786540.7(0
Metastasis

Table 3. Factors Associated with Recurrence.

B SE Wald df P OR 95% CI
Uterine -0.142 0.696 0.042 1 0.838 0.867 0.222 3.393
Manipulator
CA-125 0.466 0.702 0.441 1 0.507 1.594 0.402 6.313
Regional 17.561 25651.084 |0 1 0.999 42330157.18]0
Lymph Node
Dissection
Tumor Size |0.443 0.762 0.338 1 0.561 1.558 0.35 6.94
Myometrial |18.816 13123.811 |0 1 0.999 148478077.1]0
Invasion
Lympho- -0.964 0.847 1.295 1 0.255 0.381 0.072 2.007
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Vascular
Space
Invasion

Adnexal -19.261 21313.016 |0 1 0.999 0 0
Involvement

Cervical -19.426 25824.727 |0 1 0.999 0 0
Involvement

Lymph Node |19.241 16556.06 0 1 0.999 227214190.8(0
Metastasis

Table 4. Factors Associated with Survival.

UM, CA-125 level, LND, tumor size, MI, LVSI, adnexal involvement, cervical involvement, and LNM
were not associated with recurrence and survival.

Discussion

In this study, we examined the effects of UM on surgical and oncological outcomes in patients with
EC. UM was used more frequently in patients with BMI>30, patients with FIGO stage I, and
patients who underwent TH-BSO+BPLND, and the duration of surgery was less in patients using
UM. However, no association of UM use with LVSI, recurrence, and survival was observed.

UMs used during laparoscopic and robotic hysterectomies can reveal the superficial and
retroperitoneal anatomy more clearly [29]. UMs facilitate the work of surgeons by providing easier
identification of the fornices, better development of the vesicouterine fold, greater exposure of the
cul-de-sac in cases of endometriosis or adhesion, and easier mobilization of the uterus [30].
However, there are concerns that this device placed in the endometrial space may disrupt EC cells
and thus affect patient outcomes. In particular, there is insufficient evidence regarding the effect of
UM use on long-term outcomes in EC patients. As a result, debate regarding the use of UM
continues in the gynecologic oncology community. Hypotheses for local recurrence risk and the
potential ways of intraoperative tumor spillage during minimally invasive surgery were illustrated
in Figure 3.

Figure 3. Potential Theoretical Side Effects of the Uterine Manipulator: The potential ways of intraoperative
tumor spillage during minimally invasive surgery. To begin with, direct manipulation of the uterus during
surgery may cause the fragmentation of the tumor. Then, fragmented tumor cells in the vaginal fornices may
backflow into the pelvic peritoneal surfaces at the time of intra-corporeal colpotomy (A). Furthermore, during a
laparoscopic procedure, the use of an intrauterine manipulator may lead to iatrogenic uterine perforation, which
causes the direct spread of the tumor (B). Moreover, tumor cells may be spread into the peritoneal cavity via
trans-tubal retrograde flow (C).

To begin with, direct manipulation of the uterus during surgery may cause the fragmentation of the
tumor. Then fragmented tumor cells in the vaginal fornices may back-flow into the pelvic peritoneal
surfaces at the time of intra-corporeal colpotomy. Furthermore, during laparoscopic procedure, the
use of an intrauterine manipulator may lead to uterine perforation, which causes the direct spread
of tumor. Moreover, tumor cells may be spread into the peritoneal cavity via transtubal retrograde
flow. However, distant metastases are more likely driven by tumor biology (e.g., molecular subtype,
LVSI) rather than UM use.

The use of UM in EC patients is thought to be associated with transtubal tumor spread and an
increased rate of LVSI. Studies have documented that UM causes retrograde seeding of tumor cells
into the peritoneal cavity due to the pressure effect and a higher positive peritoneal cytology [31,
32]. Krizova et al. [26] reported that in the histopathological examination of hysterectomy
specimens of 160 oncological patients, the use of UM showed a higher rate of lymph vascular
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pseudo-invasion and positive peritoneal cytology. However, Kitahara et al. [25] suggested that
pseudo-invasion results from artifacts in the gross pathological process rather than a true invasion.
Therefore, there are studies showing that the use of UM increases the rate of LVSI and positive
peritoneal cytology [31, 33, 34]. However, unlike these studies, Machida et al. [35] noted that the
application of UM during laparoscopic hysterectomy in patients with EC was not associated with a
higher frequency of LVSI. Frimer et al. [36] did not observe a relationship between the use of UM
and an increase in micrometastasis and isolated tumor cells during surgical treatment in 175 EC
patients. Similarly, Lee et al. [18] determined in a randomized study that the use of UM did not
show an increase in peritoneal tumor cells or an increase in positive LVSI. Tinelli et al. [27] found
that the use of UM did not affect peritoneal cytology and LVSI in 110 patients with stage I EC.
Another recent study found that the use of UM in minimally invasive surgery for EC was not
associated with LVSI [37]. In our study, LVSI was determined in 77 (65.8%) of 117 EC patients who
underwent laparoscopic surgery. LVSI was observed in 81.0% of patients without UM and in 62.1%
of patients with UM, but there was no significant difference between the groups. The LVSI results
in this current study are consistent with previous study results showing that the use of UM in
laparoscopic surgery in EC patients is not associated with LVSI, although overall observed LVSI
rates in this current study were higher than in previous studies. The elevated LVSI rate (65.8%)
contrasts with SEER data (LVSI ~20%-40 %) and may reflect differences in histopathological
criteria, centralized pathology review, population heterogeneity, or a high-risk cohort (49.6% with
deep myometrial invasion). This study also evaluated the impact of UM on survival and likelihood of
recurrence. In our study, recurrence was observed in 15 (12.8%) patients and 15 (12.8%) patients
died. Ten of the 15 patients with recurrence died. The recurrence rate and mortality rate in
patients with UM was 12.6% and was not significantly different from the recurrence rate and
mortality rate of 14.3% in patients without UM. Padilla-Iserte et al.’s [38] multicenter cohort study
determined that in patients undergoing minimally invasive surgery for early-stage EC, UM
exhibited a higher recurrence rate, lower recurrence-free survival, and lower overall survival rate.
In a recent study, it was determined that the general recurrence rate was similar in patients with
and without UM, but local vaginal recurrence rates were higher in patients using UM [37]. When
researchers excluded patients who received adjuvant therapy, they observed that patients with UM
showed a higher rate of vaginal vault recurrence and overall recurrence and worse disease-free
survival. Researchers reported that UM demonstrated worse outcomes for the subgroup of low-risk
patients who did not receive adjuvant therapy [37]. A subgroup analysis of patients who did not
receive adjuvant therapy (n=35) revealed no significant difference in recurrence (14.3% vs. 15.4%,
p=0.912) or survival (14.3% vs. 15.4%, p=0.912) between UM and non-UM groups. However, the
small sample size limits definitive conclusions. While prior studies suggest UM may worsen
outcomes in untreated subgroups, our analysis found no significant association. This discrepancy
may reflect differences in risk stratification or adjuvant therapy eligibility criteria. However,
contrary to these data, in a multicenter study conducted by the Italian Gynecological Endoscopy
Society in which 951 EC patients were retrospectively evaluated, it was determined that there was
no relationship between the use of UM in EC treatment and disease-free, disease-specific, and
overall survival. [28] Gueli Alletti et al. [39], in their multicenter prospective randomized clinical
study evaluating 154 patients with G1-G2 early-stage EC, noted that UM did not affect the relapse
pattern or DFS. According to the results of a large meta-analysis evaluating 18 studies, the use of
UM during laparoscopic surgery for EC does not increase the recurrence rate [40]. Similarly, in a
recent meta-analysis evaluating 14 studies including 5019 patients, no statistically significant
relationship was determined between the use of UM during hysterectomy for EC and recurrence-
free and overall survival [41]. The results of our study that UM does not affect recurrence and
survival are consistent with previous results. Moreover, in our study, the hospitalization period and
perioperative complication rate of patients with UM were similar to patients without UM.
Additionally, in patients with UM, the rate of patients with surgery time >120 minutes was less
than in patients without UM.

There are possible explanations for the different results. 1. Heterogeneity in patient populations.
Studies vary in baseline risk factors (e.g., grade, tumor stage, histologic subtype). For instance,
populations with higher rates of advanced-stage disease or aggressive histologies (e.g., grade 3)
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may show a high prevalence of tumor seeding with UM use. Conversely, studies focusing on early-
stage, low-grade tumors may report no significant association with recurrence or survival.

2. Differences in UM design and technique. UM devices vary in rigidity, cervical occlusion
mechanisms, and intrauterine pressure creation. For example, balloon-tipped UMs (e.g., Cohen
manipulator) may exert lower pressure compared to fixed-volume systems (e.g., RUMI), potentially
influencing the risk of retrograde tumor spillage. Procedural differences, such as cervical sealing or
minimal colpotomy, could further confound outcomes.

3. Surgical expertise and learning curves. A surgeon’s experience with UM-assisted minimally
invasive surgery (MIS) may impact outcomes. Inexperienced operators may inadvertently increase
intrauterine pressure or cause uterine perforation. This variability is rarely accounted for in
retrospective studies.

4. Adjuvant therapy protocols. Discrepancies in adjuvant treatment (e.g., chemotherapy,
brachytherapy) across institutions could mask or modify the true oncologic impact of UM use.
Studies failing to control for adjuvant therapy may report conflicting survival outcomes despite
similar surgical practices.

2. Methodologic limitations. Retrospective studies dominate this field, introducing selection bias
and confounding. For example, studies comparing UM users to non-users may overlook inherent
differences in tumor biology or surgical complexity. Additionally, short follow- up durations in some
series may underestimate recurrence rates.

One limitation of our study is that it is a retrospective, single-center study with a small number of
patients. The grade, stage, and histological subtype heterogeneity of EC is another limitation. This
heterogeneity regarding EC may have affected the study results. According to the study, after
controlling for confounders, the application of a uterine manipulator did not independently predict
survival or recurrence. Deficiencies such as the type of UM used, indications for use, duration of
UM placement, and the application of different treatment methods are also limitations.

In conclusions, in this retrospective study, the surgical and oncological outcomes of the use of
uterine manipulators during endometrial cancer surgery were evaluated. Firstly, the HOHL type
uterine manipulator with an atraumatic tip was used in all cases included in this study. This
selection was based on its ergonomic design, which facilitates optimal uterine maneuver and
colpotomy under direct visualization while minimizing tumor fragmentation. While other UM types
(eg, Clermont- Ferrand) are available in our institution, they were not used in this cohort to
maintain procedural standardization. Secondly, mitigating the risk of intraoperative tumor spillage
was a critical focus of our surgical procedure. At the initiation of operation, bilateral fallopian tubes
were coagulated and sealed to prevent retrograde transtubal tumor seeding. Under direct
laparoscopic visualization, with careful avoidance of tumor fragmentation, the HOHL type
manipulator’s colpotomy cup was employed to stabilize the cervix and ensure a circumferential, en-
bloc resection. No instances of gross tumor fragmentation were documented intraoperatively.
Thirdly, UM fixation is realized by experienced doctors. The HOHL manipulator was inserted
transvaginally after catching the cervix with a tenaculum. Fixation was achieved using the
manipulator’s adjustable cervical cup, which was tightened to occlude the cervical os and minimize
retrograde tumor spillage. No additional sutures were required for stabilization. To sum up, we can
give information on our routine key steps to prevent dissemination, which include:

Preoperative vaginal disinfection with povidone-iodine.

Circumferential colpotomy was performed laparoscopically using monopolar electrocautery,
maintaining a 1-2 cm margin from the cervical cup.

Immediate closure of the vaginal vault following uterine extraction to isolate the surgical field.
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Minimal uterine manipulation in cases with suspected fundal or adnexal tumor involvement.
For avoidance of morcellation, all specimens were extracted intact via the vagina.

Lavage of the peritoneal cavity after surgical material removal in cases with suspected microscopic
spillage was carried out.

The concern that unmeasured criteria (e.g., BMI, tumor size, stage) may have influenced both the
use of a uterine manipulator and oncological outcomes may occur. In the original analysis, baseline
demographic and clinical characteristics of the UM and non-UM groups are presented in the table.
While key variables, such as tumor stage, histology, and surgical approach, were balanced between
groups, other factors, including BMI, tumor size, and surgeon preference, were not formally
compared. Baseline characteristics differed between UM and non-UM groups: UM patients had
higher BMI and shorter surgery duration. Our findings suggest that, within the limitations of a
retrospective analysis, the use of uterine manipulators in minimally invasive endometrial cancer
surgery does not appear to significantly impact lymphovascular space invasion, recurrence, or
survival outcomes. While our study found no association between UM use and survival, its role in
optimizing surgical precision and efficiency underscores its utility in select cases. However, due to
potential confounding factors, selection bias, and variability in surgical techniques inherent to
retrospective studies, these results should be interpreted with caution. Moreover, debates
regarding the use of uterine manipulators seem to continue. Therefore, multicenter, randomized,
prospective studies on the use of uterine manipulators during endometrial cancer surgery are
needed.
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