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Abstract

:

Simple Summary


We carried out a retrospective cohort study of 1382 women diagnosed with endometrial cancer (EC). A total of 684 (49.5%) were operated on by minimally invasive surgery (MIS), 233 (34%) by robotic-assisted laparoscopy (RAL), 451 (66%) by conventional laparoscopy (LPS), and 698 (50.5%) by open surgery (OP). Disease-free (DFS), overall (OS), and specific survival related to EC (SS) outcomes were significantly higher for MIS compared to OP. When matched by age, BMI, co-morbidities, ASA score, histological type, grade, myometrial invasion, and FIGO stage, the DFS, OS, and SS amounts were similar between the MIS and OP groups. The surgical approach for women with EC does not impact disease-free or overall survival amounts when matched by homogeneous groups, but laparoscopy seems to offer a higher specific overall survival rate compared to the open surgery approach.




Abstract


(1) Background: This study aimed to analyze the impact of surgical approach on survival rates in women diagnosed with endometrial cancer. (2) Methods: A retrospective multicenter cohort of 1382 women diagnosed with EC was performed. A total of 684 (49.5%) women underwent minimally invasive surgery, 233 (34%) underwent robotic-assisted laparoscopy (RAL), 451 (66%) underwent conventional laparoscopy (LPS), and 698 (50.5%) underwent open surgery (OP). Sociodemographic features, tumor characteristics, and survival rates were analyzed in the whole sample and in a matched-pair model. (3) Results: Women operated on by OP were significantly older, presented more comorbidities, and had more aggressive tumors. Disease-free (DFS), overall (OS), and specific survival related to EC (SS) amounts were significantly higher for MIS compared to OP (p < 0.001). When matched by age, body mass index, comorbidities, ASA score, histological type, grade, myometrial invasion, and FIGO stage, 798 patients were selected. DFS, OS, and SS amounts were similar between the MIS and OP groups. (4) Conclusions: The surgical approach for women with EC does not impact DFS or OS amounts when matched by homogeneous groups.
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1. Introduction


Endometrial cancer (EC) is the most common gynecological neoplasm in developed countries. More than 75% of patients with EC are diagnosed at an early stage, with a 5-year overall survival rate of around 80% [1]. Recent studies in early-stage cervical carcinoma, (the phase III LACC trial and a large American epidemiological study) [2,3] have demonstrated an increased risk of recurrence and death in women who underwent minimally invasive surgery (MIS) in comparison to the open surgery approach (OP). These findings changed the gold standard of the surgical treatment of cervical cancer and suggest reconsidering whether MIS (robotic or laparoscopic) is safe in the management of other gynecological tumors. For EC, the Gynecologic Oncology Group (GOG) LAP2 study, a randomized trial that compared laparoscopy with laparotomy, did not show differences in oncological results between the two approaches [4]. Based on these results, standard laparoscopy (LPS) and robotic-assisted laparoscopy (RAL) have been adopted as the gold standard in endometrial cancer surgery. A recent Scandinavian population-based prospective cohort study showed that the incorporation of MIS reduced perioperative complications and improved survival when compared to open surgery [5].



Considering the new available evidence and the uncertainty of MIS in gynecological cancers, the aim of our study was to evaluate the impact of surgical approach (MIS or OP) on disease-free survival in women diagnosed with EC as a primary objective. As a secondary objective, we analyzed the impact on overall survival stratified by the type of MIS approach (robotic or laparoscopic).




2. Materials and Methods


2.1. Study Design and Participants


We conducted a multicenter retrospective cohort study of women diagnosed with preoperative apparent early-stage EC between 2005 and 2018 at four tertiary Spanish medical centers. LPS management of EC was initiated in 2005 in the majority of centers and RAL in 2007. The STROBE guidelines were followed to conduct this study [6].



We included all cases of apparent preoperative early FIGO stage EC that were managed at least with hysterectomy and bilateral salpingo-oophorectomy as primary treatment. Pelvic or pelvic and para-aortic lymph node dissections (LNDs) were performed based on current guidelines and surgical team experience [7,8]. We excluded cases with uterine sarcoma, synchronic ovarian cancer, and patients who were treated with radio- or chemotherapy as primary treatment.



In all cases, the same oncological team in each center performed all surgical interventions. The surgical approach depended on surgical team experience and the availability of robotic platforms in the centers. The LPS approach was performed in all centers, and RAL using a da Vinci Surgical System (Intuitive Surgical, Sunnyvale, CA, USA) was available only in two centers. The minimally invasive surgical approach in these two centers (robotic or laparoscopic) was selected depending on robot availability (usually once a week). The open surgery approach was indicated by surgical teams depending on vaginal size, uterus size, presence of adherences, and the patient’s tolerance to pneumoperitoneum, together with surgical team experience. Minimally invasive surgeries converted to laparotomies were included in the MIS group.



Preoperatively, mechanical bowel preparation was carried out at the surgical teams’ discretion, and prophylactic antibiotics and low molecular weight heparin were always administered. Intravenous fluids were maintained until patients tolerated oral fluids, usually within the first 24 h after the surgery. A Foley catheter was usually removed the day after the surgery. Patients were discharged if they demonstrated the ability to ambulate independently, tolerated a regular diet, had stable vital signs, and used oral analgesics for adequate pain control. The surgical pieces were analyzed by two expert pathologists in gynecological tumors from each center.



Adjuvant treatment was administered according to the European Society of Gynecologic Oncology guidelines and the Spanish Society of Gynecology and Obstetrics guidelines at moment of diagnosis [7,8]. External beam radiotherapy (EBRT), brachytherapy, and chemotherapy were indicated postoperatively after the agreement of each Institutional Tumor Board. The presence of recurrence and the patient status at last visit were recorded during the follow-up visits performed at least every 6 months.




2.2. Matched-Pair Model


To avoid the heterogenicity of a retrospective study, we performed a statistical model using matched pairs (1:1), which is the best approximation of a clinical trial in this type of study and avoids the possible bias in patient selection. The case-control match was designed to pair cases according to selected variables in order to homogenize both study groups (MIS vs. OP). In the election of the model, we selected variables that could have an impact on the choice of surgical approach, the use of adjuvant treatment, or patient survival. These variables were independent prognostic factors for disease-free survival (DFS) and overall survival (OS) in a Cox multivariate analysis (Supplemental Material Table S1), and were age at diagnosis, body mass index (BMI), pre-surgical comorbidities (including tobacco consumption, diabetes, cardiovascular diseases, thromboembolic events, chronic pneumopathies, and liver diseases), American Society of Anesthesiologists (ASA) score, histological subtype, histological grade, myometrial invasion, and FIGO stage. The flow chart indicating the selection of matched pairs and reasons for withdrawal is shown in Figure 1. A total of 798 patients (399 matched pairs) were included in the final analysis.




2.3. Statistical Analysis


A stratified analysis was performed comparing MIS vs. OP, as well as LPS vs. RAL vs. OP. Continuous variables were reported by mean and standard deviation, and comparisons between groups used Student’s t-test with normal distribution. Mann–Whitney tests were used for non-parametrical variables. Discrete variables were represented with absolute frequencies and relative percentages, and they were compared by a chi-squared test or Fisher’s exact test when appropriate.



For survival analysis, Cox’s method was used to assess the relation between the study groups and DFS, OS, or tumor-specific survival (SS). Multivariate analysis using Cox’s proportional hazards model was used to adjust the hazard ratio (HR) with a 95% confident interval (CI). Kaplan-Meier curves were used to estimate the survival distribution in the study groups. A log-rank test was used to calculate the statistical signification between the curves in relation to recurrence and death. All statistical tests were two-sided, and alpha error was set at 5%. All computations were performed using Stata v.11.2 (StataCorp LP, College Station, TX, USA) and IBM SPSS Statistics 25 (IBM Corp., Armonk, NY, USA).





3. Results


3.1. Whole Sample: MIS vs. Open Surgery


Out of 1430 women analyzed with primary early-stage EC diagnosed in the participant Spanish centers, a total of 1382 women who underwent surgical staging as primary treatment were included (Figure 1).



MIS (LPS or RAL) was performed in 684 (49.5%) cases. A total of 698 (50.5%) patients were operated on with open surgery. RAL was used in 233 women (16.6%) and LPS in 451 (36.6%). The general features of both study groups are shown in Table 1. In comparison to MIS, women who underwent open surgery were older (p = 0.003), had higher BMIs (p < 0.001), more comorbidities (p = 0.028), and worse ASA scores (p < 0.001). In relation to histopathological features, the tumors operated on by laparotomy were more frequently non-endometrioid (p < 0.001) and had a higher grade (p < 0.001), a higher rate of deep myometrial invasion (p < 0.001), lymphovascular space invasion (LVSI) (p = 0.002), and advanced FIGO stage (p < 0.001). When the cases were stratified by the European risk classification system [8], the cases operated on with an open surgery approach showed higher rates of high-risk and advanced metastatic tumors (p < 0.001). Adjuvant chemo- or chemo-radiotherapy were more frequently indicated in this study group (p < 0.001).



After a mean ± SD follow-up of 60.1 ± 40.5 months, 276 patients (20%) recurred, and 249 (18.0%) women died. A total of 172 (12.4%) deaths were related to EC, 14 (1.0%) deaths were caused by other intercurrent tumors, and 63 (4.6%) were due to other causes. Four patients were lost to follow-up. The follow-up was longer in the open surgery approach group than in the MIS group (p = 0.012).



Kaplan-Meier curves showed a 5-year DFS rate of 85.9% in the MIS group, which was significantly higher than in the OP group (70.3%; HR 0.49, 95%CI 0.38–0.62; p < 0.001). The 5-year OS rate was 89.8% in the MIS group and 72.5% in the open surgery group (HR 0.34, 95%CI 0.26–0.45; p < 0.001). The 5-year specific survival percentage related to EC was 92.7% for MIS and 78.5% for the open surgery group (HR 0.28, 95%CI 0.20–0.40; p < 0.001) (Figure 2).




3.2. Whole Sample: MIS Subanalysis


When we analyzed the 684 women who underwent MIS by type of MIS (robotic vs. conventional LPS), we found that women who underwent RAL had worse ASA scores (p = 0.016), lower rates of LVSI (p = 0.039), lower para-aortic lymph node dissection (LND) rates (p < 0.001), lower rates of ESGO intermediate-risk tumors (p < 0.001), and received less adjuvant treatment (p = 0.012) (Table 2).



In the survival analysis, follow-up was longer in the LPS group than in the RAL group (p = 0.013). Kaplan-Meier curves showed a 5-year DFS rate of 83.6% in the RAL group and 87.2% in the LPS group. The 5-year OS rate was 87.2% in the RAL group and 91.1% in LPS group. The 5-year survival related to EC rate was 89.6% for RAL and 94.1% in the LPS group. Survival was longer in the RAL and LPS groups in comparison to the open surgery group (Figure 2).




3.3. Matched-Pair Analysis: MIS vs. Open Surgery


A total of 399 matched pairs (798 women) of patients with endometrial cancer were included in the study. The MIS group counted for 134 patients managed by RAL and 265 patients managed by LPS.



Patient characteristics, preoperative findings, pathologies, and therapeutic details are shown in Table 3. Both surgical groups were similar in all variables, except in follow-up, which was longer in the open surgery group (p = 0.012). When stratified by type of MIS, patients who underwent robotic surgery had higher histological grades (p = 0.028), lower rates of para-aortic LDN (p = 0.036), lower rates of ESGO intermediate-risk tumors (p = 0.001), and higher rates of chemo-radiation (p = 0.003).



After a mean ± SD follow-up of 58.7 ± 38.9 months, 55 (15.4%) women presented a relapse, and 94 (11.8%) patients died. Among the deceased patients, 62 cases (7.8%) were disease-related deaths, 28 (3.5%) were deaths because of other diseases, 4 (0.5%) were due to other intercurrent tumors, and 1 was lost to follow-up.



The 5-year DFS percentage was 85.5% in the MIS group and 79.1% in the open surgery group (HR 0.81, 95%CI 0.57–1.15; p = 0.232). The 5-year OS percentage was 88.5% in the MIS group and 85.9% in the open surgery group (HR 0.76, 95%CI 0.51–1.15; p = 0.197). The 5-year specific survival percentage related to EC was 91.4% in the MIS group and 89.9% in the open surgery group (HR 0.71, 95%CI 0.43–1.19; p = 0.194) (Figure 3). Excluding FIGO stage IV from the analysis to avoid bias in the survival outcomes, similar results were obtained regarding DFS (HR 0.78, 95%CI 0.54–1.13; p = 0.189), OS (HR 0.74, 95%CI 0.48–1.14; p = 0.168), and SS (HR 0.65, 95%CI 0.38–1.12; p = 0.121).



When we analyzed the 399 women who underwent MIS by type of laparoscopic approach, we found that women who underwent RAL had worse histologic grades (p = 0.028), fewer cases that underwent para-aortic LND (p = 0.036), and lower rates of ESGO intermediate-risk tumors. However, there were more cases of higher-risk (p = 0.001) and more patients who received adjuvant chemo-radiotherapy (p = 0.011) (Supplementary Material Table S1).



In the survival analysis, follow-up was longer in the LPS group than in the RAL group (p = 0.013). The results are available in Table S2. Kaplan-Meier curves show a 5-year DFS percentage of 80.9% in the RAL group and 87.7% in the LPS group. The 5-year overall survival (OS) percentage was 85.6% in the RAL group and 89.9% in the LPS group. The 5-year survival percentage related to EC was 78.3% for RAL and 93.3% in the LPS group (Supplementary Material Figure S1). Comparing RAL and LPS groups with Cox’s analysis, the survival related to EC was higher for LPS than in the RAL group (HR: 2.23 95%CI 1.03–4.82; p = 0.041).



Excluding FIGO stage IV from the analysis to avoid bias in the survival outcomes, similar results were obtained with OP as a reference group regarding DFS (RAL group: HR 0.94, 95%CI 0.59–1,64; p = 0.942 and LPS group: HR 0.70, 95%CI 0.45–1,01; p = 0.095), OS (RAL group: HR 0.94, 95%CI 0.52–1.71; p = 0.846 and LPS group: HR 0.65, 95%CI 0.39–1.01; p = 0.093), and SS (RAL group: HR 1.05, 95%CI 0.53–2.08; p = 0.883 and LPS group: HR 0.47, 95%CI 0.24–0.94; p = 0.032). In SS when comparing RAL with the LPS group using Cox’s analysis, the survival related to EC was non-significantly higher for LPS than for the RAL group (HR: 2.21, 95%CI 0.95–5.10; p = 0.063).





4. Discussion


In our study, the minimally invasive approach did not seem to have any impact on the oncological outcome in patients with apparent early-stage endometrial cancer. Although a significant difference was observed in the disease-specific survival in favour of the laparoscopy group after a matched-pair analysis, no differences were shown between disease-free and overall survival.



The issue of security for minimally invasive surgery in gynaecological cancer was again raised after a recent publication in the New England Journal of Medicine [2]. The LACC trial, a phase III study published by Ramirez et al., showed a significantly higher risk of relapse and death in patients with cervical cancer from 2 to 4 cm managed with minimal invasive surgery, with a 99% 3-year overall survival after open surgery versus 93.8% after MIS (hazard ratio for death from any cause: 6.00; 95% CI, 1.77 to 20.30).



However, in EC, two randomized prospective studies have provided evidence that a minimally invasive approach is preferable in endometrial cancer management [9,10].



The minimally invasive approach is characterized by faster recovery, shorter hospital stays, and fewer perioperative complications, such as blood loss, thrombosis, and infections, compared to the open surgery approach. A Danish nation-wide study demonstrated that a reduction in the number of severe complications was observed despite a higher proportion of women with an older age, a high ASA score, high-risk histopathologic characteristics, and intra-abdominal adhesions offered MIS and a higher proportion of women undergoing staging lymphadenectomy [11]. Moreover, the rate of early readmission within the first 30 days after patient discharge was reduced for MIS compared to open surgery [12]. Improved quality of life in the first 6 months after MIS in all subscales related to patients dealing with cancer has been shown in randomised studies [13,14].



As far as the oncological outcome is concerned, multiple retrospective data and a pooled analysis of both prospective and retrospective studies have confirmed the superiority of MIS without an impact on survival [15,16,17,18].



One of the strengths of our study is that it included matched-pair analyses comparing open surgery and MIS with a homogeneous representation of non-endometrioid endometrial cancer and high-risk features by European classification in both groups. One of the largest retrospective studies on the subject concluded that women with non-endometrioid EC who underwent MIS experienced fewer complications and similar oncological outcomes compared to those who underwent open surgery [19]. A recent multicenter study by Segarra-Vidal et al. did not find difference in oncologic outcomes comparing MIS and OP among patients with high-risk endometrial cancer [20]. Another recent review on this topic published by Sacletta et al. concluded that MIS appeared to be safe in the management of high-risk EC, showing better perioperative and postoperative outcomes and comparable oncological outcomes to open surgery [21].



With the inclusion in 2018 of sentinel lymph node (SLN) mapping in the staging of high-risk endometrial cancer in the NCCN guidelines, the combination of MIS and SLN mapping could be considered for high-risk endometrial cancer when extrauterine disease is ruled out [22]. The published literature is consistent with our results, as MIS showed the same oncological safety as open surgery, even in high-risk endometrial cancer.



Moreover, an important confounding factor in studies on surgical endometrial cancer approach is obesity, which is associated with higher operative morbidity and higher risk of conversion. In our whole series, the open surgery cohort had patients with higher BMIs, worse ASA scores, and more comorbidities compared to the MIS cohort, and the oncological outcomes showed higher survival rates among the MIS patients. However, when matched-pair modeling was performed, similar survival rates for RAL, conventional LPS, and open surgery were evidenced. Therefore, MIS in endometrial cancer seems to be oncologically safe, with quality of life improved during the first 6 months [12,13], perioperative complications not increased, and postoperative complications reduced.



Current European guidelines recommend the minimally invasive approach as the method of choice, highlighting the importance of protective maneuvers in order to avoid tumor spillage (including tumor rupture or morcellation) [23,24]. These issues were raised again after the publications the of LACC and SUCCOR trials. Along the same line, the use of a uterine manipulator, helpful in laparoscopic surgery, is another controversial topic [25]. However, current evidence is derived from retrospective studies with limited sample sizes. A recent multicenter study evaluating uterine manipulator use in early-stage endometrial cancer by MIS found a higher recurrence rate with a worse oncologic outcome in patients with uterus-confined endometrial cancer (International Federation of Gynecology and Obstetrics (FIGO) I-II), which questions the safety of the uterine manipulator in endometrial cancer [26].



As far as the choice of MIS technique is concerned, there has been no clear evidence for the patient benefit of robotic surgery over standard laparoscopy [27,28]. However, RAL can be a useful tool in obese patients and has shown better outcomes in this group of patients [29,30,31,32,33,34]. No studies have been published to date with adequate power to detect differences between RAL and LPS outcomes. One of the largest population-based cohort studies compared oncological outcomes according to the three surgical approaches and included 5065 patients; among them, 315 underwent RAL, 3248 underwent LPS, and 1503 underwent OP. The authors concluded that PFS was more favorable in the MIS (RAL and LPS) group than in the OP group (93.1%, 92.3%, and 87.5%, p < 0.001), and RAL did not seem to compromise survival outcomes when compared to LPS and OP in endometrial cancer. One limitation of this study was that the number of patients who underwent RAL was significantly lower when compared to LPS or OP groups [35].



One limitation of the present study was the retrospective design; however, we tried to eliminate confounding factors by the matched-pair model analyses. Another drawback was the shorter follow-up in the MIS group (especially in the RAL group) in comparison to OP, which could potentially influence the survival rates. This finding is related to the progressive incorporation of MIS in the collaborative centers and including more OP cases at the beginning. However, the median follow-up of the group had enough power to consider the results as solid.




5. Conclusions


Women who underwent open surgery presented more characteristics associated with poor prognosis, and this could explain the worse survival rates found in this group compared to MIS patients. However, when comparing homogeneous groups matched by age, comorbidities, and tumor features, the survival rates between the two groups remained similar.
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Figure 1. A flowchart indicating the selection of matched pairs. 
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Figure 2. Kaplan-Meier curves for the surgical groups. The hazard ratio, 95% confidence interval, and corresponding p-values were estimated with the use of Cox’s proportional hazards model. MIS: minimally invasive surgery, indicating a laparoscopic (LPS) or robotic-assisted approach (RAL). Open: open surgery or laparotomic approach. (A,D) Disease-free survival curves, (B,E) overall survival curves, and (C,F) specific survival curves. 
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Figure 3. Kaplan-Meier curves for the matched surgical groups. The hazard ratio, 95% confidence interval, and corresponding p-values were estimated with the use of Cox’s proportional hazards model. MIS: minimally invasive surgery, indicating a laparoscopic (LPS) or robotic-assisted approach (RAL). Open: open surgery or laparotomic approach. (A) Disease-free survival curve, (B) overall survival curve, and (C) Specific survival curve. 
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Table 1. Patient demographics and pathology results in all whole series before matching (n = 1382) with EC.






Table 1. Patient demographics and pathology results in all whole series before matching (n = 1382) with EC.





	
Variable

	
MIS

N = 684

	
Open

N = 698

	
p-Value






	
Age (years)

	
65.5 ± 10.5

	
67.2 ± 10.7

	
0.003




	
BMI (kg/m2)

	
29.0 ± 5.8

	
30.2 ± 5.5

	
<0.001




	
Associated diseases 1

	
427 (62.4)

	
475 (68.1)

	
0.028




	
American Society of Anesthesiologists (ASA)

	

	

	
<0.001




	

	
I–II






	
480 (74.4)

	
344 (50.5)




	

	
III–IV






	
141 (21.9)

	
211 (31.0)




	

	
Unknown






	
24 (3.7)

	
126 (18.5)




	
Family history of cancer

	

	

	
<0.001




	

	
No






	
431 (63.3)

	
520 (75.1)




	

	
Endometrial






	
48 (7.0)

	
16 (2.3)




	

	
Ovarian






	
9 (1.3)

	
19 (2.7)




	

	
Breast






	
64 (9.4)

	
46 (6.6)




	

	
Others






	
132 (19.0)

	
97 (13.3)




	
Years from menopause

	
2.9 ± 0.4

	
2.9 ± 0.5

	
0.581




	
Parity

	
1.9 ± 1.6

	
2.0 ± 1.8

	
0.081




	
Histologic subtype

	

	

	
<0.001




	

	
Endometrioid






	
605 (88.5)

	
506 (72.5)




	

	
Serous Papillary






	
44 (6.4)

	
88 (12.6)




	

	
Clear cells






	
17 (2.5)

	
38 (5.4)




	

	
Carcinosarcoma






	
12 (1.8)

	
59 (8.5)




	

	
Undifferentiated






	
6 (0.9)

	
7 (1.0)




	
Histological grade

	

	

	
<0.001




	

	
G1–G2






	
537 (78.5)

	
429 (61.7)




	

	
G3






	
147 (21.5)

	
266 (38.3)




	
Myometrial invasion

	

	

	
<0.001




	

	
<50






	
364 (53.2)

	
296 (42.4)




	

	
≥50






	
320 (46.8)

	
402 (57.6)




	
LVSI (n = 1330)

	

	

	
0.002




	

	
No






	
554 (82.1)

	
492 (75.1)




	

	
Yes






	
121 (17.9)

	
163 (24.9)




	
Postoperative stage

	

	

	
<0.001




	

	
Early (I–II)






	
621 (90.8)

	
578 (82.8)




	

	
Advanced (III–IV)






	
63 (9.2)

	
120 (17.2)




	
FIGO stage

	

	

	
<0.001




	

	
I






	
563 (82.3)

	
485 (69.5)




	

	
II






	
35 (5.1)

	
56 (8.0)




	

	
III






	
73 (10.7)

	
114 (16.3)




	

	
IV






	
13 (1.9)

	
43 (6.2)




	
Lymphadenectomy

	

	

	
0.623




	

	
No






	
236 (34.5)

	
238 (34.1)




	

	
Pelvic only






	
285 (41.7)

	
292 (41.8)




	

	
Pelvic and para-aortic






	
162 (23.7)

	
164 (23.5)




	

	
Para-aortic only






	
1 (0.1)

	
4 (0.6)




	
ESGO risk group

	

	

	
<0.001




	

	
Low






	
248 (36.3)

	
133 (19.1)




	

	
Intermediate






	
166 (24.3)

	
170 (24.4)




	

	
Intermediate-high






	
80 (11.7)

	
72 (10.3)




	

	
High






	
177 (25.9)

	
280 (40.1)




	

	
Advanced/Metastatic






	
14 (1.9)

	
43 (6.1)




	
Adjuvant therapies

	

	

	
<0.001




	

	
No






	
274 (40.1)

	
218 (31.2)




	

	
Radiotherapy






	
332 (48.5)

	
331 (47.4)




	

	
Chemotherapy






	
10 (1.5)

	
32 (4.6)




	

	
Radio-chemotherapy






	
68 (9.9)

	
117 (16.8)




	
Length of follow-up (months)

	
57.3 ± 34.5

	
63.5 ± 46.4

	
0.012








Data are given as mean ± standard deviation and frequencies (percentages). BMI: body mass index. LVSI: lymphovascular space invasion. 1 Includes tobacco smoking, diabetes, cardiovascular diseases, thromboembolic disease, chronic pneumopathies, and liver diseases.
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Table 2. Patient demographics and pathology results in MIS subanalysis (n = 684) with EC.
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Variable

	
Robotic

N = 233

	
LPS

N = 451

	
p-Value






	
Age (years)

	
65.7 ± 10.3

	
65.5 ± 10.6

	
0.800




	
BMI (kg/m2)

	
29.2 ± 5.9

	
28.9 ± 5.8

	
0.404




	
Associated diseases 1

	
145 (62.2)

	
282 (62.5)

	
0.940




	
American Society of Anesthesiologists (ASA)

	

	

	
0.016




	

	
I–II






	
165 (72.2)

	
315 (75.4)




	

	
III–IV






	
59 (26.0)

	
82 (19.6)




	

	
Unknown






	
3 (1.3)

	
21 (5.0)




	
Years from menopause

	
2.9 ± 0.3

	
2.9 ± 0.2

	
0.762




	
Parity

	
1.7 ± 0.1

	
1.5 ± 0.1

	
0.063




	
Histologic subtype

	

	

	
0.373




	

	
Endometrioid






	
204 (87.6)

	
401 (88.9)




	

	
Serous Papillary






	
16 (6.9)

	
28 (6.2)




	

	
Clear cells






	
5 (2.1)

	
12 (2.7)




	

	
Carcinosarcoma






	
7 (3.0)

	
5 (1.1)




	

	
Undifferentiated






	
1 (0.4)

	
5 (1.1)




	
Histological grade

	

	

	
0.051




	

	
G1–G2






	
173 (74.2)

	
364 (80.7)




	

	
G3






	
60 (25.8)

	
87 (19.3)




	
Myometrial invasion

	

	

	
0.052




	

	
<50






	
136 (58.4)

	
228 (50.6)




	

	
≥50






	
97 (41.6)

	
223 (49.4)




	
LVSI (n = 1330)

	

	

	
0.039




	

	
No






	
201 (86.3)

	
353 (79.9)




	

	
Yes






	
32 (13.7)

	
89 (20.1)




	
Postoperative stage

	

	

	
0.479




	

	
Early (I–II)






	
209 (89.7)

	
412 (91.4)




	

	
Advanced (III–IV)






	
24 (10.3)

	
39 (8.6)




	
FIGO stage

	

	

	
0.421




	

	
I






	
185 (79.4)

	
378 (83.8)




	

	
II






	
12 (5.2)

	
23 (5.1)




	

	
III






	
30 (12.9)

	
43 (9.5)




	

	
IV






	
6 (2.6)

	
7 (1.6)




	
Lymphadenectomy

	

	

	
<0.001




	

	
No






	
74 (31.8)

	
162 (35.9)




	

	
Pelvic only






	
120 (51.5)

	
165 (36.6)




	

	
Pelvic and para-aortic






	
38 (16.3)

	
124 (27.5)




	

	
Para-aortic only






	
1 (0.4)

	
0 (0)




	
ESGO risk group

	

	

	
<0.001




	

	
Low






	
103 (44.2)

	
145 (32.2)




	

	
Intermediate






	
41 (17.6)

	
125 (27.7)




	

	
Intermediate-high






	
15 (6.4)

	
65 (14.4)




	

	
High






	
68 (29.2)

	
109 (24.2)




	

	
Advanced/Metastatic






	
6 (2.6)

	
7 (1.6)




	
Adjuvant therapies

	

	

	
0.012




	

	
No






	
100 (42.9)

	
174 (38.6)




	

	
Radiotherapy






	
96 (41.2)

	
236 (52.3)




	

	
Chemotherapy






	
5 (2.10)

	
5 (1.1)




	

	
Radio-chemotherapy






	
32 (13.7)

	
36 (8.0)




	
Lenth of follow up

	
50.8 ± 30.2

	
60.6 ± 36.0

	
0.013








Data are given as mean ± standard deviation and frequencies (percentages). BMI: body mass index. LVSI: lymphovascular space invasion. LPS: laparoscopic approach. 1 Includes: tobacco smoking, diabetes, cardiovascular diseases, thromboembolic disease, chronic pneumopathies, and liver diseases.
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Table 3. Patient demographics and pathology results in matched-pair analysis (n = 798).
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Variable

	
MIS

N = 399

	
Open

N = 399

	
p-Value






	
Age (years)

	
66.4 ± 10.4

	
66.0 ±10.8

	
0.861




	
BMI (kg/m2)

	
30.0 ± 5.8

	
30.4 ± 5.5

	
0.318




	
Associated diseases 1

	
270 (67.7)

	
270 (67.7)

	
>0.999




	
American Society of Anesthesiologists (ASA)

	

	

	
>0.999




	

	
I–II






	
268 (67.2)

	
268 (67.2)




	

	
III–IV






	
102 (25.6)

	
102 (25.6)




	

	
Unknown






	
29 (7.2)

	
29 (7.2)




	
Years from menopause

	
2.9 ± 0.4

	
2.8 ± 0.5

	
0.063




	
Parity

	
2.1 ± 1.9

	
2.1 ± 1.9

	
0.996




	
Histologic subtype

	

	

	
>0.999




	

	
Endometrioid






	
345 (86.5)

	
345 (86.5)




	

	
Serous Papillary






	
31 (7.8)

	
31 (7.8)




	

	
Clear cells






	
12 (3.0)

	
12 (3.0)




	

	
Carcinosarcoma






	
9 (2.3)

	
9 (2.3)




	

	
Undifferentiated






	
2 (0.5)

	
2 (0.5)




	
Histological grade

	

	

	
>0.999




	

	
G1–G2






	
295 (73.9)

	
295 (73.9)




	

	
G3






	
104 (26.1)

	
104 (26.1)




	
Myometrial invasion

	

	

	
>0.999




	

	
<50






	
189 (47.4)

	
189 (47.4)




	

	
≥50






	
210 (52.6)

	
210 (52.6)




	
LVSI (n = 765)

	

	

	
0.349




	

	
No






	
320 (81.6)

	
314 (83.7)




	

	
Yes






	
72 (18.4)

	
59 (15.7)




	
Postoperative Stage

	

	

	
>0.999




	

	
Early (I–II)






	
346 (86.7)

	
346 (86.7)




	

	
Advanced (III–IV)






	
53 (13.3)

	
53 (13.3)




	
FIGO stage

	

	

	
0.623




	

	
I






	
324 (81.2)

	
318 (79.7)




	

	
II






	
22 (5.5)

	
29 (7.3)




	

	
III






	
45 (11.3)

	
41 (10.0)




	

	
IV






	
8 (2.0)

	
12 (3.0)




	
Lymphadenectomy

	

	

	
0.175




	

	
No






	
118 (29.6)

	
130 (32.6)




	

	
Pelvic only






	
169 (42.4)

	
184 (46.1)




	

	
Pelvic and para-aortic






	
111 (27.8)

	
84 (21.1)




	

	
Para-aortic only






	
1 (0.3)

	
1 (0.3)




	
ESGO risk group

	

	

	
0.837




	

	
Low






	
112 (28.1)

	
112 (28.1)




	

	
Intermediate






	
115 (28.8)

	
121 (30.3)




	

	
Intermediate-high






	
46 (11.5)

	
40 (10.0)




	

	
High






	
118 (29.6)

	
114 (28.6)




	

	
Advanced/Metastatic






	
8 (2.0)

	
12 (3.0)




	
Adjuvant therapies

	

	

	
0.423




	

	
No






	
142 (35.6)

	
144 (36.1)




	

	
Radiotherapy






	
204 (51.1)

	
192 (48.1)




	

	
Chemotherapy






	
7 (1.8)

	
14 (3.5)




	

	
Radio-chemotherapy






	
46 (11.5)

	
49 (12.3)




	
Length of follow-up

	
57.7 ± 34.5

	
63.5 ± 46.4

	
0.012








Data are given as mean ± standard deviation and frequencies (percentages). BMI: body mass index. LVSI: lymphovascular space invasion. LPS: laparoscopic approach. 1 Includes: tobacco smoking, diabetes, cardiovascular diseases, thromboembolic disease, chronic pneumopathies, and liver diseases.
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