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Introduction

Endometrial cancer (EC) is the most frequent gynecologic 
malignancy with 61,000 new cases diagnosed per year in 
the USA (1). Surgical staging procedures including total 
hysterectomy, bilateral salpingo-oophorectomy, and nodal 

assessment are the standard treatment in case of apparent 
uterine-confined disease both in young and elderly patients 
(2-7). Furthermore, recent data support the sentinel lymph 
node technique for nodal staging in both low and high-risk 
EC patients (8-10).
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After the Gynecologic Oncology Group (GOG) LAP2 
randomized study demonstrated a superimposable 5-year 
overall survival between laparotomic and laparoscopic 
approach, with fewer postoperative adverse events and 
shorter hospital stays in the latter group, minimally invasive 
surgery has been widely accepted and globally adopted 
for EC treatment (11-14). Moreover, several authors 
stressed the importance of surgical mini-invasiveness, 
the preservation of fertility, and the quality of life on the 
psychological well-being of gynecological cancer patients 
(15,16).

Minilaparocopic surgery and novel robotic surgical 
platforms also demonstrated improvements in the EC 
patient's quality of life compared to classic laparotomic 
surgery (17-25). 

In this context the Uterine manipulator (UM) represents 
a valuable tool in order to increase the ergonomics of 
surgical gesture during a laparoscopic total hysterectomy. 
UM increases both the exposure of the vaginal fornix 
during colpotomy, and, through a cranial and lateral probe 
pressure, the distance between the ureter and the uterine 
cervix avoiding ureteral iatrogenic damage (16). Despite 
the proven safety of minimally invasive approach in EC 
treatment, neither the indication whether to use or not, nor 
the recommendation concerning a specific type of UM are 
provided by international guidelines (2,26). 

Furthermore, due to studies showing a potential 
increased incidence of lymphovascular space invasion (LVSI) 
related to the use of UM, there was a progressive negative 
trend in its application in case of uterine malignancies 
(27,28).

Thus, although most recent studies demonstrated 
the safety of the UM in EC patients, there are still some 
concerns about its routinary use (29-31).

This review aims to collect all the main findings in the 

literature about UM use to investigate its safety in EC 
patients from an oncological point of view. 

The principal objectives of this article are to investigate 
the correlations between UM application and the incidence 
of both iatrogenic LVSI and retrograde Fallopian-tube 
tumor spillage with a particular focus to their impact on 
oncological outcomes.

Methods

An electronic search was performed in double-blind by 
the two authors CVA and RA of all related studies until 
March 2020. Research on Pubmed, Web of Science, and 
Scopus was carried out using the following keywords: 
‘uterine manipulator’, ‘and’, ‘endometrial cancer’. Two 
authors reviewed all extracted abstracts independently. 
The agreement about potential relevance was reached by 
consensus of the researchers; After the first selection, the 
authors evaluated the full-text copies of selected papers 
and separately extracted relevant data regarding study 
characteristics and outcomes. All bibliographies were 
analyzed to find additional eligible studies.

 Systematic reviews, meta-analyses, clinical trials, and 
original articles were included in the present review. Studies 
considered not in line with the purpose of the study, case 
reports, articles not in English language were excluded.

 The electronic database search provided a total of 93 
studies. Of whom, 12 case reports, 5 studies not in English 
language, and 65 works not fitting the review scope were 
excluded from the analysis. Eleven studies were considered 
eligible for the study. The study selection flow-chart was 
reported in Figure 1.

Discussion and evidence synthesis

Based on the analysis of the literature research, the main 
results were categorized into two manipulator-related 
problems: the iatrogenic LVSI, and the retrograde tumor 
spillage. Furthermore, the results concerning the type of 
manipulator used were analyzed. 

The studies selected with principal findings are reported 
in Table 1. 

Iatrogenic lymphovascular space involvement
LVSI is defined as the presence of tumor cells within an 
endothelium-lined space (32). LVSI has been considered 
as one of the main prognostic factors influencing the 
survival and recurrence rate of early-stage EC patients (33). 

Figure 1 Flow-chart.
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Furthermore, adjuvant radiation therapy in early-stage cases 
is established related to LVSI presence (2). 

Although previous studies showed a correlation between 
UM and increased LVSI rate; Machida et al. (34) confuted 
this finding by reporting that the application of UM during 
laparoscopic hysterectomy for EC was not associated 
with a higher LVSI frequency. Kitahara et al. (27) was the 
first to introduce the concept of a ‘pseudo-LVSI invasion’ 
reporting that the apparent greater presence of LVSI 
in patients undergoing laparoscopic surgery was due to 
artifacts during the grossing pathological process rather 
than a real invasion. Dekker et al. (35) also described how to 
distinguish pseudoinvasion from ‘true’ LVSI positivity. The 
presence of tumor cells near large venous or arterial vessels 
and perivascular lymphocytes are typical of true infiltration 
of the lymphovascular spaces. Leaving aside the differences 
between focal and diffuse LVSI presence, several features 
have been described as LVSI mimics in the pathological 

analysis (36,37). The main LVSI mimic is the presence of 
neoplastic cells within the myometrial clefts and in large 
widened vessels due to the increased manipulator-related 
intrauterine pressure (38). This phenomenon is particularly 
present in gross crumbling tumors, as well as during 
manipulation with inflated balloon UM. Finally, Frimer  
et al. (39) investigated the presence of micrometastases (MM) 
and isolated tumor cells (ITC) with the use of UM during 
EC surgical treatment. Again, uterine manipulation did not 
appear to be related to a MM and ITC increase in the 175 
patients analyzed, regardless of the type of UM used (Humi, 
Zumi, Hulka, and V-care devices).

Retrograde tumor spillage
Some studies have claimed that uterine manipulation can 
cause retrograde transtubal tumor cells diffusion during 
laparoscopic hysterectomy resulting in positive peritoneal 
cytology (40,41). The increase in intrauterine pressure 

Table 1 Main studies analyzed

Author, years Design Cases Stage Main results

Sanmartin, 2016 Retrospective cohort 174 I–IV Laparoscopic approach to early-stage EC using UM is as safe 
and effective as the laparotomic approach

Frimer, 2010 Retrospective cohort 164 NA Presence of MM and ITCs in EC patients is not an artifact of UM

Lee, 2010 Randomized clinical trial 110 IA UM did not increase rate of positive peritoneal cytology or  
lymphovascular space invasion

Machida, 2018 Retrospective case-control 208 I–IV UM use during laparoscopic hysterectomy for EC is not  
associated with increased frequency of LVSI

Seifi, 2018 Retrospective cohort 104 I–II The use of a UM does not appear to increase the rate of  
pseudovascular invasion

Tinelli, 2016 Retrospective cohort 110 I–II UM for laparoscopic treatment of EC does not increase positive 
peritoneal cytology

Uccella, 2017 Multi-centric retrospective cohort 951 I–III UM during laparoscopic surgery does not affect the risk of  
recurrence and has no impact on disease-specific or overall  
survival and on the site of recurrence in women affected by EC

Zhang, 2014 Retrospective case-control 458 I–IV UM for EC is not associated with LVSI or malignant cytology

Kitahara, 2009 Retrospective case-control 49 I–II Laparoscopic hysterectomy is associated with a higher rate 
of vascular pseudoinvasion. However, we cannot attribute this 
phenomenon to mechanical disruption, displacement, and 
transport of tumor tissue into vascular spaces by the use of a 
UM alone

Folkins, 2010 Retrospective case-control 97 I–II The clinical significance of apparent true vascular space  
involvement seen adjacent to artifacts is unclear

Fanfani, 2011 Retrospective case-control 314 Ia–Ib Systematic use of UM does not represent a bias for correct  
evaluation of the specimen

EC, endometrial cancer; UM, uterine manipulator; MM, micrometastasis; ITC, isolated cell tumor; LVSI, lymphovascular space invasion.
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with the UM insertion could flake the endometrium and 
subsequently push the neoplastic cells into the peritoneal 
cavity through the tubes. Following these hypotheses, over 
the years the practice of coagulating the tubes before the 
insertion of the UM has been adopted. The same dilemmas 
have been posed for the endometriosis and some authors 
also claim a possible iatrogenic retrograde spillage of cancer 
cells during hysteroscopy for suspected EC (42-44).

 Regardless of the surgical precautions, almost all studies 
have refuted this hypothesis, and the practice of coagulating 
the tubes has not proved to be necessary or sufficient to 
avoid positive peritoneal cytology (44-48). Shinohara  
et al. (45) in a prospective study evaluating the retrograde 
dissemination of neoplastic cells during laparoscopic 
hysterectomy for early-stages EC, reported a risk reduction 
through the cauterization of fallopian tubes. The Japanese 
authors assessed the presence of tumor cells in the 
peritoneal washing fluid performed before the UM insertion 
and after that the hysterectomy had been completed. 
Although 13 patients had been enrolled in the study, only 
one patient showed tumor cells in the peritoneal cavity after 
UM insertion. Conflicting results have been obtained from 
extensive research of the literature carried out by Guralp  
et al. (46). The authors found an approximately 10% 
increase in cancer cells in the peritoneal fluid after 
laparoscopic hysterectomy with UM, but these factors 
did not change the prognosis of early-stage EC patients. 
Finally, Lee et al. (47) in a randomized study did not show 
an increase in peritoneal tumor cells nor an increase in 
positive LVSI in the 55 patients randomized to the uterine 
manipulator arm compared to patients treated without UM.

Alternative techniques have also been described for 
uterine manipulation without uterine probes (49). Anyhow, 
international guidelines do not recommend coagulation of 
the tubes before the insertion of the intrauterine device, 
although peritoneal washing is instead recommended (2,26).

Manipulator type
Standardization of the exact type of UM to be used in EC 
cases is missing. The choice often depends on the cancer 
center or the surgeon’s personal experience. Due to these 
aspects, clinical trials analyzing the same types of uterine 
probes in different centers are still absent. However, 
empirically it would be thought that manipulators with an 
inflatable intrauterine probe such as the Rumi manipulator 
are less traumatic than manipulators with a metal spiral to 
be screwed into the cervix (50,51).

Uccella et al. (30) compared the oncological outcomes of 

Rumi-Kho (CooperSurgical, Inc., Trumbull, CT), Minelli, 
Clermont-Ferrand (Karl Storz GmbH & Co., Tuttlingen, 
Germany), and Cohen (Sklar Surgical Instruments, West 
Chester, PA) manipulator without finding differences in the 
risk of recurrence, specific disease survival, overall survival 
and site of recurrence between the different UM type. For 
each patient, evaluation of peritoneal washing before and 
after UM insertion was performed to identify the cases in 
which the UM lead to a retrograde spillage of tumor cells.

Finally, the same authors divided the manipulators 
into two groups concerning the presence or absence of an 
inflated balloon, but also in this case, no difference was 
found in the two groups.

Despite these encouraging results, the UM use could 
increase the technical difficulties of the surgical procedure 
or lead to non-cancer-related operative complications (52). 
Uterine mobilization in the presence of android anatomical 
conformation of the pelvis of some women, or the case 
of very large uteri, could decrease with the positioning of 
the UM (53). Furthermore, the cranial push of the uterus 
after positioning the manipulator would bring the uterine 
fundus close to the trans-umbilical optics, limiting the 
vision of the operating field. Although rarely, several related 
UM positioning complications have been described in the 
literature. Uterine perforations, device ruptures inside the 
patient, and vaginal wall lacerations with hemorrhage have 
been described with the positioning of the RUMI type 
manipulator (54). While, intestinal perforation, uterine 
perforation, and pelvic pseudoaneurysm rupture have been 
described with the Hohl manipulator (55,56).

Undoubtedly, UM use has advantages, but as reported 
by van den Haak et al. in an extensive review analyzing 
PubMed, Embase, Web of Science, COCHRANE, 
CINAHL, Academic Search Premier, Science Direct, 
and the MAUDE database, the scientific evidence 
demonstrating the effectiveness and advantages of UM 
is scarce (57). The same authors, despite the absence of 
randomized clinical trials, have reported that the Clermont 
Ferrand type is the manipulator associated with the least 
complications, easy to use, and that allows good exposure of 
the operating field. Furthermore as reported, the UM could 
be useful in iatrogenic or congenital vaginal stenoses (58).

No clinical trial compared the time of a hysterectomy 
with or without the use of the UM. The mean operating 
times of a total hysterectomy with UM ranged from 83 to 
141 minutes (57). However, Ng et al., analysis 435 women, 
emphasized that the operating times and estimated blood 
losses (EBL) did not depend on the UM use but rather 
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on the size of the uterus (59). This study showed that 
uteri smaller than 5 cm had a median operating time of 
43 minutes with 50 mL EBL, compared to 136 minutes 
and 313 mL EBL for larger uteri. Finally, Macciò et al., 
in cases of uteri even heavier than 800 g, showed how the 
manipulator can increase uterine lateralization, allowing 
better ureteral identification and greater safety during 
colpotomy time, due to the presence of the manipulator's 
vaginal cup (60).

To date, the Role of Uterine Manipulator in Hysterectomy 
- Ro.Man.HY (RoManHy) multicentric prospective 
randomized Phase III trial (identification N. NCT02762214) 
is ongoing and could elucidate the role of the Clermont-
Ferrand Uterine Manipulator in the early-stage EC. 

Conclusions 

The most recent studies have highlighted the safety of the 
uterine manipulator in the early-stage EC laparoscopic 
treatment. The LVSI positivity should be pathologically 
standardized and the ‘pseudo-LVSI invasion’ must be 
considered in all cases where the uterine manipulator is 
placed. 

It is crucial in this perspective to provide accurate clinical 
information to the pathologist, such as the positioning of 
the UM, to correctly interpret the LVSI status on definitive 
histological examination.

Otherwise, Fanfani et al. (29) demonstrate that the 
application of UM does not represent a bias for the correct 
evaluation of myometrial infiltration, histotype, and grade 
of differentiation in the setting of the frozen section 
analysis.

Tubal coagulation does not seem to decrease the 
presence of peritoneal neoplastic cells, however, it is a very 
simple and quick procedure and generally not related to any 
intraoperative complications.

It has also to be considered that the vast majority of 
EC patients underwent a hysteroscopic assessment as a 
milestone of their preoperative work-up. It is now widely 
accepted that this procedure is not burdened by an increased 
risk of positive peritoneal cytology thus not requiring any 
specific countermeasures to avoid retrograde tubal flow.

To date, all types of manipulators are considered to be 
fairly safe but its application should be tailored according to 
tumor dimension and grade of myometrial infiltration. We 
assume that for large lesions with suspected infiltration up 
to the serosal layer the positioning of UM could be avoided 
because of the higher risk of uterine perforation.

Additional randomized clinical trials are needed to 
evaluate the safety of various types of uterine manipulator.
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