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HIGHLIGHTS

« This study aims to assess the impact of hysterectomy on survival outcomes in postmenopausal
women with BOT.

« Hysterectomy reduces recurrence risk in postmenopausal BOT patients (HR = 0.253, p = 0.003).

« 5-year DFS higher in hysterectomy group (98.5 %) than no-hysterectomy group (92.4 %, p =
0.007).

- However, hysterectomy did not significantly affect the risk of death of any cause and the risk of
death due to the disease.

« This study enriches the literature with new data on a large cohort of postmenopausal BOT women.
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ABSTRACT

Background. The role of hysterectomy for borderline ovarian tumor (BOT) among postmenopausal
women is still unclear.

Objective(s). To assess the impact of hysterectomy on survival outcomes in postmenopausal women
with BOT.

Study design. This study was a national, multicenter, observational, retrospective, cohort study
including all consecutive eligible postmenopausal patients who underwent primary surgery for BOT
in 20 Italian centers from January 2005 to December 2017. Patients were divided into two groups:
hysterectomy group vs no- hysterectomy group. Primary outcome was disease-free survival (DFS) at
5 years of follow-up; secondary out- comes were overall survival (OS) and disease-specific survival
(DSS) at 5 years of follow-up, hazard ratio (HR) for recurrence, death of any cause and death due to
BOT, peri-operative complications rates.

Results. 483 patients were included, 144 (29.8 %) women in the no-hysterectomy group and 339
(70.2 %) in the hysterectomy group. Recurrences were significantly more common in the no-
hysterectomy group compared to hysterectomy one (8.3 % vs 2.7 %; p = 0.012). The 5-year DFS rate
was lower in the no-hysterectomy group than that in the hysterectomy one [92.4 % vs 98.5 %; p =
0.007]. At univariate analyses, women who underwent hysterectomy showed HR of 0.312 (95
%CI:0.131-0.740; p = 0.008) for recurrence. At multivariate analysis, hysterectomy was found to be
an independent protective factor for recurrence (HR: 0.253, 95 %CI:0.103-0.618, p < 0.003).
Conclusions. In postmenopausal women with BOT, hysterectomy is associated with a decreased risk
of recurrence, while it does not affect the risk of death from any cause or death due to the disease.
Based on these findings, hysterectomy should be routinely integrated into the surgical staging of

BOT in postmenopausal women.



1. INTRODUCTION

Borderline ovarian tumors (BOTS) are rare epithelial ovarian tumors, characterized by malignant
cytological features in absence of frank invasion [1]. Due to the lack of invasiveness, BOTs show an
indolent clinical course and most patients have an excellent prognosis with 10-year survival rate up
to 95 % [2]. Surgery is the primary treatment for BOT and its radicality varies according to women's
age, fertility desire, International Federation of Gynecology and Obstetrics (FIGO) stage and
histotype [1]. For postmenopausal women with BOT, although international guidelines uniformly
recommend bilateral salpingo-oophorectomy (BSO) and resection of macroscopic disease, they differ
for the indication to hysterectomy [1,3].

A recent systematic review and meta-analysis [4] reported a significantly decreased risk of
recurrence among women who underwent hysterectomy compared to those who preserved the uterus.
However, such an advantage in the risk of recurrence among women who preserved the uterus might
be overestimated because of ovarian preservation, a known risk factor for BOT recurrence. In fact,
most included studies in this systematic review and meta-analysis assessed women undergoing
fertility-sparing surgery (i.e., preservation of at least one ovary) [2]. Accordingly, in a multicenter
retrospective study assessing the impact of hysterectomy alone among postmenopausal BOT women
not preserving ovaries, hysterectomy did not appear to decrease the risk of recurrence compared to
uterine-sparing surgery [5]. Nevertheless, despite the multicenter design, this study was limited by
small sample size and numbers of events.

Therefore, the impact of hysterectomy on survival outcomes in postmenopausal BOT women should
be still clarified. In this study, we aimed to investigate the impact of hysterectomy on oncological

outcomes in a large population of postmenopausal women with BOT.

2. MATERIALS AND METHODS
2.1. Study protocol and patients selection criteria

This was a national, multicenter, observational, retrospective, cohort study following an a priori



defined study protocol. The whole study was reported according to the Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE) statement and checklist [6].

Medical records and electronic clinical databases were searched for all consecutive postmenopausal
patients who underwent surgical treatment for BOT including removal of both adnexa or only one (if
unilateral adnexectomy was performed before for reasons other than BOT) in 20 Italian centers from
January 2005 to December 2017. Patients with previous hysterectomy, other coexistent gynecologic
cancers, BOT at FIGO stage IV, invasive BOT implants [7] and/or patients referred for recurrence of
BOT or completion surgery were excluded from the study.

For the purpose of the study, women undergoing surgery for BOT were divided into two groups
based on removal (hysterectomy group) or preservation of uterus (no-hysterectomy group).

Medical reports were searched for extraction of the following patients data: age at diagnosis, body
mass index (BMI), parity, American Society of Anesthesiologists (ASA) score [8]), previous
abdominal surgery, any preoperative increased levels of CA-125 (>35 U/ml) and CA 19-9 (> 37
U/ml), preoperative suspicion of BOT (based on the ultrasonographic and/or radiological
characteristics and/or increased CA-125/CA 19-9), surgical approach, surgical staging, laterality and
tumor size (the largest tumor diameter in case of bilateral lesions), presence and site of BOT
implants, intraoperative and postoperative complications, follow-up data.

Cases previous to the use of the 2014 FIGO staging system [9] were retrospectively restaged
according to this system based on retrieved surgical and pathologic findings. In case of incomplete
surgical staging unexplored abdominal areas were considered free from BOT implants. In detail,
incomplete surgical staging was defined as the omission of one or more of the following surgical
steps: complete exploration of the abdominal cavity (including visualization of diaphragmatic domes,
gastric serosa, liver surface, omentum, accessible ileal loops and mesentery, colon, appendix,
peritoneum), peritoneal biopsies, peritoneal washing, omental removal.

Intraoperative and postoperative complications were reported according to the Clavien-Dindo (CD)

classification [10]; in particular, we defined severe postoperative complications those with a CD



grade > II.

Pathological reports were searched for extraction of the following pathological data: tumor size,
histotype, stromal microinvasion, micropapillary pattern and intraepithelial carcinoma, peritoneal
cytology. Since World Health Organization (WHO) nomenclature for BOT histotype have changed
over the last twenty years, all included cases were reported according to the last WHO edition [7].
2.2. Study outcomes

The primary study outcome was disease-free survival (DFS) at 5 years follow-up, defined as time
from surgery until diagnosis of recurrence.

Secondary study outcomes were:

- overall survival (OS) at 5 years follow-up, defined as time from surgery until death from any cause;
- disease-specific survival (DSS) at 5 years follow-up, defined as time from surgery until death due
to BOT;

- hazard ratio (HR) for recurrence in women who underwent hysterectomy compared to women who
preserved the uterus;

- HR for death of any cause in women who underwent hysterectomy compared to women who
preserved the uterus;

- HR for death due to BOT in women who underwent hysterectomy compared to women who
preserved the uterus;

- intra- and post-operative complications rates.

2.3. Statistical analysis

Patient demographic and clinical characteristics were reported as frequencies and percentages for
categorical variables, and as mean =+ standard deviation or median and absolute range for continuous
variables. Differences in baseline characteristics between the two study groups were assessed with
the chi-squared test, Fisher's exact test, Student's t-test and Mann—Whitney test, where appropriate.
Differences in OS, DSS and DFS were analyzed and illustrated with the Kaplan—Meier method and

log-rank test, using the date of surgery as the time origin and right-censoring patients lost to follow-



up at the time of the status last known. The 5-year survival status was compared with the asymptotic
z test for proportions. The Cox proportional hazards model was used to adjust for potential
confounders, enabling an evaluation of the independent effect of hysterectomy on survival outcomes
while simultaneously accounting for all relevant variables. In particular, we performed a multivariate
analysis considering all the relevant variables using a backward stepwise approach. The prognostic
power of covariates was expressed by HR with 95 % confidence intervals (CI). The proportional-
hazards assumption was confirmed after checking for nonzero slope of scaled Schoenfeld residuals
on time. The median follow-up was calculated with the reverse Kaplan-Meier method. Significance
was set at p < 0.05. All analyses were carried out using IBM SPSS Statistics for Windows software,
Version 28.0 (Armonk, NY: IBM Corp).

2.3.1. Sample size analysis

We assumed an 11 % increase (from 87 % to 98 %, with an HR of 0.15) in the 5-year DFS rate of the
hysterectomy group compared to the DFS of the non-hysterectomy group [5]. Considering a two-
sided log-rank test with o = 0.05 and a power of 80 %, we planned to recruit at least 148 subjects (74

per group) in order to observe at least 11 events (relapses).

3. RESULTS

3.1. Study population

During the study period, 545 postmenopausal women underwent surgical treatment for BOT in the
20 participating centers. Sixty-two (11.4 %) patients not meeting the selection criteria were excluded.
Thus, 483 patients were included in the study: 144 (29.8 %) women in the no-hysterectomy group
and 339 (70.2 %) in the hysterectomy group.

Of the 144 women who did not undergo hysterectomy, data about the reason for choosing to preserve
the uterus were available for 103 (71.5 %) women. In particular, the reason was absence of BOT
suspicion during the preoperative assessment of the adnexal masses in 63 (61.2 %) women, women

choice in 15 (14.6 %), and decrease of surgical risk based on comorbidities in 25 (24.3 %).



Demographic and clinical characteristics of the whole study population and per study groups were
shown in Table 1. Mean age + SD of patients was 63.0 = 13.0 years in the no-hysterectomy group
and 69.3 £ 10.9 years in the hysterectomy group, with a significant difference (p < 0.001). No
statistically significant difference between the two groups was found in terms of BMI, parity, ASA
score and previous abdominal surgery. CA 125 levels were significantly increased in patients
undergoing hysterectomy (p < 0.001), while no difference between the two groups was recorded for
CA 19-9 levels. In the no-hysterectomy group, 73 patients (50.7 %) presented with a preoperative
suspicion of BOT, compared to 220 patients (64.9 %) in the hysterectomy group.

Surgical data at index surgery of the whole study population and per study groups were shown in
Table 2. Women undergoing hysterectomy had a significantly higher rate of bilateral lesion (p =
0.003), laparotomic approach (p < 0.001), peritoneal biopsies (p = 0.009), peritoneal washing (p <
0.001) and omentectomy (p < 0.001). No-hysterectomy group had a significant higher rate of
incomplete staging (p < 0.001). At index surgery, 91.9 % of the entire study population underwent
bilateral salpingo-oophorectomy, while 8.1 % had a history of previous unilateral salpingo-
oophorectomy and removed only the remaining adnexa. Hysterectomy group patients had a
significant higher rate of bilateral adnexectomy at index surgery (p = 0.002). The hysterectomy group
showed a significantly longer operative time (p < 0.001), higher intraoperative estimated blood loss
(p = 0.001) and longer hospitalization (p < 0.001) compared to the no-hysterectomy one. In all cases,
complete cytoreduction of the disease was achieved.

Pathological data of the whole population and per study group were expressed in Table 3. Most of
BOT had FIGO stage 1A (66.0 %), without difference in terms of FIGO stage between the two study
groups. Among patients who underwent hysterectomy with FIGO stage I1IB, three microscopic
lesions out of 21 cases (14.3 %) were found. Of the 23 patients with FIGO stage III, BOT implants
involved the abdominal peritoneum in 20 (87 %), the bowel in 18 (78.3 %), and the omentum in 1 (4
%) of cases, respectively. No diaphragmatic lesion was reported.

Mean tumor size was significantly higher in the hysterectomy group compared to that of the no-



hysterectomy group (p < 0.001). Stromal microinvasion (p = 0.027), positive peritoneal cytology (p =
0.038) and extrapelvic peritoneal implants (p = 0.001) were significantly more frequent among
women undergoing hysterectomy. No other significant difference in terms of pathological findings
was reported between the groups.

Oncological outcomes of the whole study population and per study groups were shown in Table 4.
Median follow-up time was 79.3 months (range, 17.8-236.0 months) in the hysterectomy group and
86.0 months (range, 60.0-209.1 months) in the no-hysterectomy group (p = 0.158).

Twenty-one recurrences (4.3 %) were observed during the follow-up period. Recurrences were
significantly more common in the no-hysterectomy group compared to hysterectomy one (12/144,
8.3 % vs. 9/339, 2.7 %; p = 0.012). No significant difference was reported regarding the site of the
recurrence between the two groups (Supplementary Table 1). Specifically, in the no-hysterectomy
group, no uterine recurrence was found during the follow-up period.

Twenty-one (4.4 %) deaths from any cause were reported: 15 (4.4 %) in the hysterectomy group and
6 (4.2 %) in the no-hysterectomy group, without significant difference (p = 1.000).

Four (1.2 %) deaths due to BOT occurred in the hysterectomy group and only one (0.7 %) in the no-
hysterectomy group, without significant difference (p = 1.000). Only one death related to BOT
recurrence and progression was reported during the 5-year follow-up period.

3.2 Study outcomes

3.2.1. Survival analyses

The 5-year DFS rate was lower in the no-hysterectomy group than that in the hysterectomy one [92.4
% (95 %CI: 86.6 %—95.7 %) vs 98.5 % (95 %CI: 96.5 %—-99.4 %); p = 0.007]. The 5-year OS and
DSS rate did not significantly differ between the no-hysterectomy and the hysterectomy groups
[100.0 % vs 99.7 % (95 %CI: 97.9 %—-99.9 %); p = 0.315]. Kaplan-Meier curves of DFS, OS, DSS
according to the presence of hysterectomy in the surgical treatment were reported in Fig. 1,
Supplementary Fig. 1, Supplementary Fig. 2, respectively.

Results of Cox proportional hazards models used to study the association between clinic pathological



variables [hysterectomy, age, CA 125 > 35 U/ml, ASA score > 111, advanced FIGO stage (IIIA1,
IIIA2, IIIB), tumor size >100 mm, histotype, intraepithelial carcinoma, micropapillary pattern,
stromal microinvasion, surgical approach, omentectomy, incomplete staging] and DFS, OS and DSS
were reported in Tables 5, 6 and 7, respectively.

At univariate analyses, women who underwent hysterectomy showed a HR of 0.312 (95 %CI: 0.131—
0.740; p = 0.008) for recurrence (Table 5) 1.177 (95 %CI: 0.456-3.037; p = 0.736) for death of any
cause (Supplementary Table 2), 1.932 (95 %CI: 0.215-17.346; p = 0.557) for death due to BOT
(Supplementary Table 3).

At multivariate analysis, hysterectomy was found to be an independent protective factor for
recurrence (HR = 0.253, 95 %CI:0.103—-0.618, p = 0.003, Table 5).

3.2.2. Perioperative complications

Of the entire study population, 13 patients (2.7 %) experienced intraoperative complications, while
33 patients (6.8 %) experienced postoperative complications.

However, the two study groups did not significantly differ in terms of intraoperative complications
[4/144 (2.8 %) in the no-hysterectomy group vs. 9/339 (2.7 %) in the hysterectomy group; p =
1.000], and postoperative complications [7/144 (4.9 %) in the no-hysterectomy group vs. 26/339 (7.7
%); p = 0.327). Yet, regarding severe postoperative complications, 8 (1.6 %) cases were reported in
the entire population, without significant difference between the two study groups: 2 (1.4 %) in the

no -hysterectomy group vs. 6 (1.8 %) in the hysterectomy group (p = 1.000).

4. DISCUSSION

4.1. Principal findings

This study showed that postmenopausal women undergoing hysterectomy for BOT had a significant
lower risk of recurrence compared to women not undergoing hysterectomy, although no significant
difference in terms of death from any cause, death due to BOT and perioperative complications was

reported among the two groups.



4.2. Results in the context of what is known

BOTs account for 15 % of all ovarian epithelial tumors [5] and, differently from invasive ovarian
carcinomas, are characterized by a favorable prognosis [1]. In particular, death due to BOT is a rare
event with 10-year survival rate reaching 97 % for all combined stages [4], while recurrence is not
uncommon (ranging from 5 to 34 %) [2,11-15]. The recurrence rates after surgery for BOT vary
according to the presence of one or more recognized risk factors, such as FIGO stage and fertility-
sparing surgery [5]. In the present study, we found a recurrence rate of 4.3 %, occurring in 21 out of
483 patients after a median follow-up of 81.2 months (range, 17.8-236.0 months). Our findings seem
to confirm that recurrence is a rare event in postmenopausal women undergoing removal of both
adnexa, highlighting the crucial role of residual ovarian tissue as a recurrence risk factor [4,14]. On
the other hand, the prognostic role of hysterectomy appears not well defined in the literature. Indeed,
international guidelines differ for indication to hysterectomy among postmenopausal patients
[1,3,13,16]. In particular, while National Comprehensive Cancer Network (NCCN) guidelines
recommend hysterectomy [ 1], British Gynecological Cancer Society (BGCS) do not recommend it
[16], College National des Gynécologues et Obstétriciens Frangais (CNGOF) recommend it only for
endometroid histotype [13], and European Society for Medical Oncology - European Society of
Gynecological Oncology (ESMO-ESGO) consensus does not provide specific guidance on
hysterectomy among postmenopausal women [3], allowing the decision to remove or preserve the
uterus to be made on a case-by-case basis. This remarkable heterogeneity regarding indications for
hysterectomy among postmenopausal women with BOT reflects the lack of data on the impact of
hysterectomy alone on survival outcomes.

Recently, a meta-analysis was carried out to clarify the impact of hysterectomy on survival outcomes
in women with BOT [4], reporting a significantly lower risk of recurrence among women who
underwent hysterectomy compared to those who had uterine-sparing surgery, while no significant
differences in the risk of death due to BOT and death of any cause were observed between the two

groups [4]. Nevertheless, patients undergoing uterine-sparing surgery without ovarian preservation



could not be excluded from the analysis. In contrast to the findings of this meta-analysis [4], a
multicenter retrospective study [5] found that uterine preservation did not increase risk of recurrence
or death of any cause compared to hysterectomy among postmenopausal women. However, the
results of this study, based on a small sample size, required validation with a larger patient cohort [5].
4.3. Clinical implications

In this study, hysterectomy was found to be a protective factor for recurrence among postmenopausal
women, reducing the risk of recurrence by 74.7 %.

An explanation for the risk of recurrence of BOT associated with uterine preservation might be the
possible cytoreductive role of hysterectomy regarding microscopic foci or cells of BOT disseminated
on the peritoneum removed during hysterectomy. Peritoneal spread of these microscopic foci or cells
of BOT might explain the higher risk of peritoneal (also extra-pelvic) BOT recurrences in the no-
hysterectomy group.

Considering the findings of this study, hysterectomy should be included in the surgical management
of BOT among postmenopausal women. However, women should be informed that recurrence rate
of BOT remains very low in menopause when both adnexa are removed. Thus, in case of women
with challenging hysterectomy (e.g. large uterus, high BMI, previous pelvic surgery, previous pelvic
inflammatory disease and/or endometriosis), high surgical risk and/or low performance status, uterine
preservation can be reasonably proposed.

4.4. Research implications

This study includes patients treated from 2005 to 2017, a relatively long period during which the
diagnostic criteria for the histologic subtypes of BOT have evolved, with the most recent updates
introduced in the 2014 WHO Classification of Tumors of the Female Genital Organs [7]. This edition
presented new terminology for non-invasive implants associated with serous BOT, while any
invasive foci (formerly defined invasive implants) were classified as peritoneal LGSC (low-grade
serous carcinoma), reflecting their biological behavior more accurately. Despite the latest

classification, the diagnosis of BOT remains challenging in certain cases, particularly those involving



microinvasion, intraepithelial carcinoma, and non-invasive peritoneal implants. The complexities in
diagnosis and the updated histopathological terminology highlight the need for further studies
including a centralized reevaluation of surgical specimens to validate our findings. Additionally,
future studies should further clarify the prognostic impact of incomplete surgical staging by assessing
the risk of BOT recurrence in women who have not undergone a complete exploration of the
abdomen.

Finally, a cost-effectiveness study comparing hysterectomy and uterine-sparing surgery would be
valuable to evaluate the efficiency and sustainability of both approaches for the surgical treatment of
BOT in postmenopausal women.

4.5. Strengths and limitations

An important strength of our study is the large size of the study population: indeed, an adequate
control of type II error, achieved through an a priori sample size calculation based on a preliminary
study [5], allows to generalize these results, clarifying the impact of hysterectomy alone on survival
outcomes among women with BOT. Another strength of our study is the follow-up length: a mean
follow-up of 79.3 months in the hysterectomy group and 86.0 months in the no-hysterectomy group.
However, our study has some limitations. As above-mentioned, most patients in the no-hysterectomy
group underwent incomplete surgical staging with the risk of being potentially understaged.
Furthermore, despite the methodology adopted per protocol to minimize confounding factors, our
results may be limited by the retrospective nature of the study and lack of centralized pathological
evaluation of the surgical specimens. Finally, we recognize that the study is not powered enough to
fully examine OS and DSS, due to the high number of patients lost at follow-up after 5 years and the

low number of deaths.

5. CONCLUSION
In postmenopausal women, hysterectomy seems to decrease the risk of recurrence, but not the risk of

death from any cause and the risk of death due to BOT. Hysterectomy should be routinely included



in the surgical staging of BOT among postmenopausal women.
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TABLES

Table 1. Demographic and clinical characteristics of the whole study population and per study

groups.

Characteristic Study No- Hysterectomy p-value

population hysterectomy group

group

n = 483 n = 144 n = 339
Age [years], mean &= SD 674+ 119 63.0=+ 13.0 69.3 109 <0.001
BMI [kg/m?], mean &= SD 258 +49 256=+56 258446 0.711
Parity > 1, n (%) 355 (73.5) 110 (76.4) 245 (72.3) 0.348
ASA score, n (%)
I-11 402 (83.2) 121 (84) 281 (82.9) 0.792
I 81 (16.8) 23 (16) 58 (17.1)
Previous abdominal 221 (45.8) 57 (39.6) 164 (48.8) 0.090
surgery, n (%)
CA 125 > 35 U/ml, n 150 (31.1) 25 (17.4) 125 (36.9) <0.001
(o)
CA 19-9 > 37 U/ml, n (%) 62 (12.8) 18 (12.5) 44 (13.0) 1.000

SD = standard deviation; CA = cancer antigen; BMI = Body Mass Index; ASA = American Society of
Anesthesiologists; BOT = borderline ovarian tumor.



Table 2. Surgical data of the whole study population and per study groups.

Characteristics Study No- Hysterectomy p-value

population hysterectomy

n = 483 n = 144 n = 339
Laterality of BOT, n (%)
- Right 206 (42.7) 56 (38.9) 150 (44.2)
- Left 184 (38.1) 70 (48.6) 114 (33.6) 0.003
- Bilateral 93 (19.3) 18 (12.5) 75 (22.1)
Surgical approach, n (%)
- LPT 256 (53.0) 38 (26.4) 218 (64.3)
- LPS 214 (44.7) 102 (70.8) 114 (33.6)
- Robot 1(0.2) 0 1(0.3) <0.001
- Vaginal 2 (0.4) 0 2 (0.6)
- LPS-LPT 8 (1.7) 4 (2.8) 4(1.2)
Salpingo-oophorectomy, n (%)
- Unilateral 39 (8.1) 21 (14.6) 18 (5.3) 0.002
- Bilateral 444 (91.9) 123 (85.4) 321 (94.7)
Peritoneal biopsies, n (%) 318 (65.8) 82 (56.9) 236 (69.6) 0.009
Peritoneal washing, n (%) 402 (83.2) 99 (68.8) 303 (89.4) <0.001
Appendectomy, n (%) 60 (12.4) 14 (9.7) 46 (13.6) 0.292
Omentectomy, n (%) 160 (33.1) 9 (6.3) 151 (44.5) <0.001
Omental biopsies, n (%) 141 (29.2) 37 (25.7) 104 (30.7) 0.325
Peritonectomy, n (%)
- No 473 (97.9) 144 (100.0) 329 (97.1)
- Pelvic 9(1.9) 0 9 (2.7) 0.114
- Extrapelvic 1(0.2) 0 1(0.3)
Incomplete staging, n (%) 248 (51.3) 110 (76.4) 138 (40.7) <0.001
Operative time [min], mean = SD 83.0 £39.8 120.2 =547 245 +523 <0.001
Intraoperative blood loss [ml], mean = SD 94.0 &= 105.2 146.4 = 199.5 165.9 = 221.8 0.001
Hospitalization [days], mean + SD 3.6 2.0 4.6 + 2.5 5.1+26 <0.001

SD = standard deviation; BOT = borderline ovarian tumors; LPT = laparotomy; LPS = laparoscopy; LPS-
LPT = conversion from laparoscopy to laparotomy.



Table 3. Pathological data of the whole study population and per study groups.

Study No- Hysterectomy p-value
population hysterectomy group
group
n = 483 n = 144 n = 339
FIGO stage, n (%)
- 1A 319 (66.0) 109 (75.7) 210 (61.9)
-1B 33 (6.8) 12 (8.3) 21 (6.2)
-IC1 51 (10.6) 10 (6.9) 41 (12.1)
-1C2 11 (2.3) 2(1.4) 9(2.7)
- 1C3 15 (3.1) 4 (2.8) 11 (3.2) 0.059
- A 7 (1.4) 0 7(2.1)
- 1IB 24 (5.0) 3(2.1) 21 (6.2)
- IIIA1 4 (0.8) 1 (0.7) 3(09)
- [ITA2 2(0.4) 1 (0.7) 1(0.3)
- 1B 17(3.5) 2(1.4) 15 4.4)
Tumor size [mm], mean = SD 117.5+ 85.5 88.0 =65.5 130.8 = 90.1 <0.001
Histotype, n (%)
- Mucinous 183 (37.9) 50 (34.7) 133 (39.2)
- Endometrioid 12 (2.5) 1(0.7) 11 (3.2)
- Serous 257 (53.2) 84 (58.3) 173 (51.0) 0.229
- Brenner 8 (1.7) 1 (0.7) 7(2.1)
- Sero-mucinous 23 (4.8) 8 (5.6) 15 (4.4)
Stromal microinvasion, n (%) 32 (6.6) 4 (2.8) 28 (8.3) 0.027
Micropapillary pattern, n (%) 28 (5.8) 8 (5.6) 20 (5.9) 0.370
Intraepithelial carcinoma, n (%) 55 (11.4) 16 (11.1) 39 (11.5) 1.000
Positive peritoneal cytology, n (%) 44 (9.1) 7 (4.9) 37 (10.9) 0.038

SD = standard deviation; FIGO = International Federation of Gynecology and Obstetrics; BOT = borderline ovarian tumors.



Table 4. Oncological outcomes and peri-operative complications of the whole study population

and per study groups.

Characteristic Study No- Hysterecto  p-value

population  hysterectomy my group

group

n = 483 n = 144 n = 339
Intraoperative complications, n (%) 13 (2.7) 4 (2.8) 9(2.7) 1.000
-No complications 470 (97.3) 140 (97.2) 330 (97.3) 0.889
-Bowel injury 5(1.0) 2(1.4) 3(0.9)
- Ureteral injury 1(0.2) 0 1(0.3)
- Hemorrhage 6(1.2) 2(1.4) 4(1.2)
- Major vascular injury 1(0.2) 0 1(0.3)
Clavien-Dindo post-operarative 33 (6.8) 7 (4.9) 26 (7.7) 0.327
complicationa, n (%)
-1 10 (2.1) 2(1.4) 8(2.4) 0.723
-1I 15(3.1) 3(2.1) 12 (3.5)
- 1A 2 (0.4) 2(1.4) 0
- 11IB 6(1.2) 0 6 (1.8)
Recurrence, n (%) 21 (4.3) 12 (8.3) 9.7 0.012
Death from any cause, n (%) 21 (4.3) 6(4.2) 1544 1.000
Death due to BOT, n (%) 5(1) 1 (0.7) 4 (1.2) 1.000

SD = standard deviation; FIGO = International Federation of Gynecology and Obstetrics; LPT = laparotomy. BOT =
borderline ovarian tumors.



Table 5. Results of a Cox proportional hazards models used to study the association between clinical variables and DFS.

Disease-free survival Univariate models Multivariate model
(backward stepwise approach)

Disease-free survival HR 95 %CI p-value HR 95 %CI p-value
Hysterectomy 0.312 0.131-0.740 0.008 0.253 0.103-0.618  0.003
Age (years) 0.969 0.931-1.008 0.113
Increased CA 125 1.171 0.439-3.120 0.752
ASA score 111 0.838 0.247-2.847 0.778
Advanced FIGO stage (IITIA1, IIIA2, IIIB) ~ 5.135 1.727-15.268 0.003 7.419 2.402-22915 <0.001
Tumor size >100 mm 1.313 0.533-3.232 0.554
Histotype / /=1 0.972
Intraepithelial carcinoma 0.382 0.051-2.844 0.347
Micropapillary pattern 0.801 0.108-5.969 0.829
Stromal microinvasion 0.701 0.094-5.222 0.729
Surgical Approach (LPS vs. LPT) 0.623 0.248-1.562 0.313
Omentectomy 0.824 0.319-2.123 0.688
Incomplete staging 0.822 0.349-1.938 0.655

HR = hazard ratio; CA = cancer antigen; FIGO = International Federation of Gynecology and Obstetrics; CI = confidence interval; LPS = laparoscopy; LPT = laparotomy.



FIGURES

Figure 1. Kaplan—Meier estimates of DFS according to the presence of hysterectomy in the surgical

treatment.
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