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Background: The objective of this study is to evaluate the safety of fertility-sparing surgery (FSS) for early-stage epithelial ovarian
cancer (EOC).

Methods: A retrospective analysis was performed to identify patients treated for early-stage EOC and to compare the clinical
outcomes of patients treated with FSS and radical surgery (RS).

Results: A total of 1031 patients were treated at two Institutions, 242 with FSS (group A) and 789 with RS (group B). Median
duration of follow-up was 11.9 years. At univariate analyses, FSS was associated with decreased risk of relapse (P¼ 0.002) and of
tumour-related death (P¼ 0.001). Multivariate analysis did not confirm the independent positive role of FSS neither on relapse-free
interval (RFI) nor on cancer-specific survival (CSS). Tumour grade was associated with shorter RFI (Po0.001) and shorter CSS
(P¼ 0.001). The type of treatment did not influence CSS or RFI in any grade group. We also found a significant association
between low-grade tumours and younger age.

Conclusions: Fertility-sparing surgery is an adequate treatment for patients with stage I EOC. The clinical outcome of patients with
G3 tumours, which is confirmed to be the most important prognostic factor, is not determined by the type of treatment received.

Epithelial ovarian cancer (EOC) is a disease typical of
postmenopausal age. However, around 10% of EOCs is diagnosed
in patients younger than 40 years of age (Duska et al, 1999).
The preservation of fertility in these young women has always been
a challenging issue for physicians, and because of a constant
increase of maternal age at first birth in developed countries
during the past 20 years (Mathews and Hamilton, 2009), the

request for a conservative treatment by patients is becoming more
frequent.

There is a general consensus about the fact that fertility-sparing
surgery (FSS) might be offered to patients with borderline, germ
cell and stromal ovarian tumours. The recently published ESGO
guidelines (Morice et al, 2011) suggested that FSS could be safely
offered to patients with FIGO stage IA G1, and that such treatment
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should be avoided in patients with G3 tumour and with aggressive
histological subtypes (as clear cell, anaplastic and small cell) even if
it is acknowledged that it is unclear if the worse prognosis of these
patients might be related to the ‘natural history’ of the tumour
rather than to the conservation of the ovary itself.

The lack of randomised clinical trials has led to the
heterogeneity of recommendations of each author about the
selection criteria to consider a patient eligible for FSS (Table 1).
However, Kajiyama (Kajiyama et al, 2011) recently published the
first comparison between radical surgery (RS) and FSS in 572
patients with FIGO stage I EOC, without finding any difference in
terms of oncological outcome. He was not conclusive on patients
with G3 tumours, but suggested that FSS can be safely proposed to
all patients. The same conclusion, regardless FIGO stage and grade,
was reported by another retrospective analysis published in 2015
by Ditto (Ditto et al, 2015).

To confirm these findings we compared the relapse-free interval
(RFI) and cancer-specific survival (CSS) of patients treated with RS
and FSS in patients with stage I EOC. In particular, we investigated
whether there are some clinical or tumour-related factors that
might influence the prognosis of patients.

PATIENTS AND METHODS

Women with EOC confined to the ovaries treated at San Gerardo
Hospital (Monza) and at the European Institute of Oncology
(IEO, Milan, Italy) or referred to one of these centres after primary
surgery elsewhere were included in this retrospective analysis. All
patients in child-bearing age with a strong desire to retain fertility were
proposed a fertility-sparing treatment. Patients who refused to be
treated with this approach for any reason or who were in

postmenopausal status underwent radical treatment. The two centres
share the same approach for these patients. Patients with borderline
EOC, ovarian germ cell tumours or stromal tumours were excluded.

The protocol of this analysis has been notified to the local ethics
committee.

Patients were staged according to the International Federation
of Gynecology and Obstetrics criteria (FIGO, 2003), using
macroscopic findings and histological analysis of specimens
obtained during initial and restaging surgery. Pathology slides
were reviewed by one pathologist from each institution and
a centralised pathological review has not been performed.
Histological cell type and tumour differentiation were assessed
according to the WHO (World Health Organization) criteria.

In the RS group, surgery was considered adequate when
hysterectomy, bilateral salpingo-oophorectomy with peritoneal sta-
ging (peritoneal washing, omentectomy and multiple peritoneal
biopsies) with retroperitoneal lymphadenectomy or sampling was
performed. In the FSS group, surgery was considered adequate if
cystectomy or unilateral adnexectomy was done, with peritoneal
washing, omentectomy, careful inspection of the abdominal cavity
with at least eight peritoneal biopsies, endometrial biopsy and
evaluation of pelvic and para-aortic lymph nodes (meant as inspection
and palpation with removal of any suspicious node, systematic
lymphadenectomy or node sampling with at least 10 nodes).

The treatment plan for each patient was based on the adequacy
of staging at first surgery.

In both groups patients with adequate staging surgery received
six cycles of single-agent cisplatin or carboplatin if they had a
grades 2 and 3 tumour or a FIGO stage IC.

Patients who underwent an inadequate initial staging surgery
and were referred to our centres within 3 months underwent a
restaging surgery (conservative in the FSS group, radical in the RS)
and received chemotherapy according to risk factors cited above.

Table 1. Published reports on conservative management of EOC and authors recommendations (updated from Fruscio et al,
2013)

Stage Grade Relapses Deaths Fertility-sparing surgery

Author Year
Number of
Patients IA IB IC 1 2 3 Recommendation

Zanetta et al, 1997 1997 56 32 2 22 35 14 7 5 8.9% 3 5.3% All stages and grades

Schilder et al, 2002 2002 52 42 0 10 38 9 5 5 9.6% 2 3.8% All stages and grades

Morice et al, 2005 2005 34 30 0 3 15 15 4 10 29.4% 4 11.7% Stage IA, G1

Borgfeldt et al, 2007 2007 11 10 0 1 9 1 1 1 9% 1 9% Stage IA, not conclusive on grade

Park et al, 2008 2008 62 36 2 21 48 5 9 11 17.7% 6 9.7% Stage IA-IB, G1-G2

Anchezar et al, 2009 2009 16 11 0 5 14 1 1 2 12.5% 1 6.2% All stages and grades

Schlaerth et al, 2009 2009 20 11 0 9 15 5 1 3 15.0% 3 15.0% All grades and stages

Kwon et al, 2009 2009 21 17 0 4 16 3 2 1 4.7% 0 0% Not conclusive on stage and grade

Wright et al, 2009 2009 432 370 0 62 157 92 37 N/A — N/A — Stage IA, not conclusive on stage IC and grade

Satoh et al, 2010 2010 211 126 0 85 160 15 36a 18 8.5% 5 2.4% All stages, G1-G2

Kajiyama et al, 2010 2010 60 30 1 29 41 7 12b 8 13.3% 7 11.7% All stages, not conclusive on grade

Hu et al, 2011c 2011 94 46 8 28 64 13 1 2 2.4% N/A - All stages, G1

Cheng et al, 2012c 2012 17 10 0 6 15 2 0 1 5.9% 0 0 All stages, G1-G2

Fruscio et al, 2013 2013 240 130 2 105 141 70 29 27 11.2% 11 4.6% All stages and grades

Kashima et al, 2013 2013 18 0 0 18 14 0 4d 5 27.7% 4 22,2% Not conclusive

Lee et al, 2015 2015 35 21 0 13 27 5 1 6 17.1% N/A — All stages mucinous

Ditto et al, 2015c 2015 70 46 2 15 36 24 9 N/A — N/A — All stages and grades

Total 1449 968 17 436 845 281 159
Abbreviation: EOC¼ epithelial ovarian cancer.
aSix G3 tumours and 30 clear cell tumours.
bTwo G3 tumours and 10 clear cell tumours.
cIncluding patients with FIGO stage4I.
dFour clear cell tumours.
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Patients who came to our attention after more than 3 months but
within 6 months received platinum-based chemotherapy and
underwent a second surgery after completion of six cycles of
therapy. Patients who were referred after more than 6 months were
closely monitored and were considered eligible for a follow-up
surgery according to clinical and histopathological risk factors.

Patients with inadequate initial staging surgery received six
cycles of mono-chemotherapy with carboplatin if considered at
high risk (FIGO stage IC-II or G2-G3) and at the end of the cycles
underwent second-look surgery or were closely monitored; they
were considered eligible for follow-up surgery only according to
clinical and histopathological risk factors if they were considered at
low risk (FIGO stage IA-B, G1). Since our centres participated in

both ICON1 (Colombo et al, 2003) and ACTION (Trimbos et al,
2003) trials some patients received chemotherapy according to
randomisation.

Statistical analysis. Aim of this analysis was to compare the
clinical outcome in terms of CSS and RFI of patients with stage I
EOC who received FSS with those who underwent RS. Further-
more, we investigated the prognostic role on survival outcomes of
several clinical factors, irrespective of surgery performed.

CSS was defined as the time from surgery to the date of death
from ovarian cancer. Patients known to be alive at the time of
analysis were censored at their last available contact date. Deaths
from other causes were regarded as competitive events.

Table 2. Clinical and tumour characteristics of the studied patients

FSS RS Overall

Variable
N¼242 (23.5%) N¼789 (76.5%) N¼1031 (100%)

v2

P-value
Experimental centre – N (%)
San Gerardo Hospital, Monza 196 (81.0) 634 (80.3) 830 (80.5) 0.827
IEO, Milan, Italy 46 (19.0) 155 (19.7) 201 (19.5)

Years of surgery –
N (%)
Before 1993 56 (23.1) 252 (31.9) 308 (29.9) 0.032
1993–2002 100 (41.3) 294 (37.3) 394 (38.2)
2003–2012 86 (35.5) 243 (30.8) 329 (31.9)

Mean age in years (min�max) 31.3
(14.0–43.6)

53.1
(24.4–85.8)

48.0
(14.0–85.8)

o0.001a

Grade – N (%)
1 145 (60.2) 225 (29.2) 370 (36.6) o0.001b

IA/IB/ IC1 118 (83.1) 173 (80.8) 291 (81.7)
IC2/3 24 (16.9) 41 (19.2) 65 (18.3)
Missing 3 11 14

2 69 (28.6) 225 (29.2) 294 (29.1)
IA/IB/ IC1 48 (73.9) 158 (72.8) 206 (73.1)
IC2/3 17 (26.1) 59 (27.2) 76 (26.9)
Missing 4 8 12

3 27 (11.2) 320 (41.6) 347 (34.3)
IA/IB/ IC1 21 (80.8) 194 (62.4) 215 (63.8)
IC2/3 5 (19.2) 117 (37.6) 122 (36.2)
Missing 1 9 10
Missing 1 19 20

Stage – N (%)
IA 129 (55.1) 337 (44.4) 466 (46.9) o0.001
IB 2 (0.8) 63 (8.3) 65 (6.6)
IC1 57 (24.4) 136 (17.9) 193 (19.4)
IC2/3 46 (19.7) 223 (29.4) 269 (27.1)
Missing 8 30 38

Histotype – N (%)
Serous 62 (25.6) 237 (30.3) 299 (29.2) o0.001
Endometrioid 55 (22.7) 203 (26.0) 258 (25.2)
Mucinous 101 (41.7) 152 (19.4) 253 (24.7)
Clear cell 17 (7.0) 134 (17.1) 151 (14.8)
Mixed 7 (2.9) 50 (6.4) 57 (5.6)
Indifferentiated 0 (0.0) 6 (0.8) 6 (0.6)
Missing 0 7 7

Risk – N (%)
Low 87 (36.1) 145 (18.6) 232 (22.7) o0.001
High 154 (63.9) 636 (81.4) 790 (77.3)
Missing 1 8 9

Adequacy of
surgery – N (%)

134 (55.4) 578 (73.3) 712 (69.1) o0.001

Chemotherapy – N (%) 103 (42.6) 494 (63.0) 597 (58.2) o0.001

Monotherapy 87 (84.5) 414 (84.2) 501 (84.2) 0.934
Politherapy 16 (15.5) 78 (15.9) 94 (15.8)
Missing 0 2 2

Abbreviations: FSS¼ fertility-sparing surgery; RS¼ radical surgery; min�max¼minimum�maximum values.
aWilcoxon test.
bTest performed on grade variable.
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RFI was defined as the time from surgery to the first appearance
of relapse. Patients known to be alive and free of relapse at the time
of analysis were censored at their last available follow-up. Deaths
from any causes occurred before relapse were regarded as
competitive events.

To take into account the wide period of observation, analyses
were stratified by year of surgery (before 1993, 1993–2002, after
2002). Furthermore, a propensity score analysis was performed to
avoid potential bias caused by the non-randomised allocation to
one of the two surgeries. Propensity score was estimated using a
multivariate logistic regression model having type of surgery as
dependent variable and age as independent variables and entered
into the corresponding treatment effect model as a covariate to
adjust for baseline differences in addition to clinical factors.

Continuous variable summaries included mean and range,
whereas for categorical variables the frequency and percentage of
subjects who were in the particular treatment arm were used; the
denominator for the percentage calculation was based on the total
number of subjects in the relevant analysis group.

w2, Wilcoxon and Kruskal–Wallis test were used to compare
categorical and continuous variable, respectively. Cumulative
incidence curves were estimated and compared with the Gray
method. The stratified Fine–Gray proportional hazard model for
the sub-distribution of a competing risk proposed by Zhou
(Zhou et al, 2011) for univariate and multivariate analyses was
used to test sparing and RS and possibly prognostic factors for their
associations with CSS and RFI.

Results are expressed as point estimates and their confidence
intervals at 95% (95% CIs).

Statistical significance was set at Po0.05 for a bilateral test.
Analysis was carried out using the SAS (Statistical Analysis System,

SAS Institute, Version 9.2, Cary, NC, USA) software and the R
(The CRAN Project, Version 3.0) software (R Core Team, 2013).

RESULTS

From 1981 to 2012 a total of 1031 patients with EOC apparently
confined to the ovaries were treated at San Gerardo Hospital,
Monza (830 patients, 80.5%) and at the European Institute of
Oncology, Milan, Italy (201 patients, 19.5%). Two hundred and
forty-two patients were treated with FSS (group A) and 789 with
RS (group B).

Clinical and tumour characteristics of patients are listed in
Table 2. Mean age was 31 and 53 years in groups A and B,
respectively. FIGO stage distribution was similar in the two groups,
even if patients in group A had a slightly yet significantly more
favourable profile (Stage IA: 53% in group A and 43% in group B;
and stage IC: 46% in group A and 49% in group B, Po0.001). The
grade of nuclear differentiation was unevenly distributed among
groups; in fact, grade 1 was predominant in group A (60% of
patients), while grades 2 and 3 were both more frequent in group B
(71%). Patients were defined as high and low risk in 64% and 36%
and in 81% and 19% in groups A and B, respectively. The most
represented histotype in group A was mucinous (42%), while in
group B serous and endometrioid tumours accounted for 56%.
Clear cell histotype was reported in 7% of patients in group A and
in 17% in group B.

Surgery was considered adequate in a significantly higher
percentage of patients in the RS group (73% vs 55%, Po0.001).
Detailed surgical procedures performed in both group are listed in

Table 3. Effect of treatment on cancer-specific survival and on relapse-free interval

Univariate analysis Multivariate analysis

SHR (95% CI) P-value SHR (95% CI) P-value

Cancer-specific survival
Arm
RS (reference) 1.00 1.00
FSS 0.36 (0.20–0.67) 0.001 0.85 (0.27–2.64) 0.770

Grade (1 grade increase) 1.88 (1.48–2.38) o0.001 1.80 (1.30–2.48) o0.001

Stage
IA/IB/IC1 (reference) 1.00 1.00
IC2/3 1.88 (1.28–2.76) 0.001 1.48 (0.98–2.23) 0.060

Histotype
Clear cells (reference) 1.00 1.00
Not clear cells 0.61 (0.38–0.99) 0.043 1.12 (0.65–1.93) 0.690

Chemotherapy 1.64 (1.12–2.41) 0.012 0.83 (0.52–1.34) 0.450

Adequacy of surgery 1.45 (0.96–2.20) 0.079 1.33 (0.84–2.11) 0.230

Relapse-free interval
Arm
RS (reference) 1.00 1.00
FSS 0.53 (0.36–0.79) 0.002 0.82 (0.41–1.65) 0.580

Grade (1 grade increase) 1.84 (1.54–2.20) o0.001 2.07 (1.60–2.69) o0.001

Stage
IA/IB/IC1 (reference) 1.00 1.00
IC2/3 1.51 (1.13–2.01) 0.005 1.52 (1.10–2.10) 0.011

Histotype
Clear cells (reference) 1.00 1.00
Not clear cells 0.85 (0.56–1.27) 0.420 1.68 (1.05–2.67) 0.030

Chemotherapy 1.62 (1.20–2.19) 0.002 0.81 (0.54–1.20) 0.300

Adequacy of surgery 1.00 (0.74–1.36) 0.980 0.90 (0.65–1.25) 0.530

Abbreviations: 95% CI¼ confidence interval at 95%; FSS¼ fertility-sparing surgery; RS¼ radical surgery; SHR¼ sub-distribution hazard ratio. Univariate and multivariate sub-distribution
proportional hazards models stratified by year of surgery.
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Supplementary Table 1. Adjuvant platinum-based chemotherapy
was administered according to clinical and pathological risk factors
to a significantly higher percentage of patients in group B (63%)
compared with group A (43%), reflecting the different distribution
of risk factors among the two groups.

After a median follow-up of 11.9 years relapse proportion was
12% and 21% in groups A and B (Supplementary Table 2),
respectively. Deaths occurred in 15 patients (6%) in group A and in
185 patients (23%) in group B. In group A, three women died from
another cause than ovarian cancer; in particular, one patient with
stage IAG1 serous tumour had an intestinal cancer more than 5 years
after ovarian cancer diagnosis and died 2 years later; one patient with
IAG1 mucinous tumour died for acute myocardial infarction at the
age of 58 years; and the last patient with stage ICG3 endometrioid
tumour died 12 years after the diagnosis for an intestinal cancer.

At univariate analyses, FSS was significantly associated with
decreased risk of disease relapse (sub-distribution hazard ratio
(SHR), 0.53; 95% CI: 0.36–0.79; P¼ 0.002) and of tumour-related
death (SHR, 0.36; 95% CI: 0.20–0.67; P¼ 0.001). Tumour grade was
significantly associated with a shorter RFI (SHR, 1.84; 95% CI:
1.54–2.20; Po0.001) and CSS (SHR, 1.88; 95% CI: 1.48–2.38;
Po0.001). Stage IC2/3 conferred shorter RFI (SHR, 1.51; 95% CI:
1.13–2.01; P¼ 0.005) and a not clear cells histotype conferred longer
CSS (SHR, 0.61; 95% CI: 0.38–0.99; P¼ 0.043). Chemotherapy
significantly shortened both RFI (SHR, 1.62; 95% CI: 1.20–2.19;
P¼ 0.002) and CSS (SHR, 1.64; 95% CI: 1.12–2.41; P¼ 0.012).

Multivariate analysis did not confirm the independent positive
role of FSS neither on RFI nor on CSS. Tumour grade was
confirmed to be associated with shorter RFI (SHR, 2.07; 95% CI:

1.60–2.69; Po0.001) and shorter CSS (SHR, 1.80; 95% CI: 1.30–
2.48; Po0.001). Risk of disease relapse increased significantly also
in women with IC2/3 stage (SHR, 1.52; 95% CI: 1.10–2.10;
P¼ 0.011) and without a clear cells histotype (SHR, 1.68; 95% CI:
1.05–2.67; P¼ 0.030) (Table 3).

Cumulative incidence curves for tumour-related mortality and
relapse are shown in Figure 1A and in Figure 2A, respectively.
Statistically significant differences were detected both on RFI and
CSS. To investigate the role of surgery type according to tumour
grade on the two endpoints, test for interaction was done and
curves by grade were also provided. The two different surgeries
showed a similar effect irrespective by tumour grade on RFI
(P-value for interaction¼ 0.570). Considering tumour-related
mortality, the interaction between surgery type and tumour grade
was statistically significant (P¼ 0.031) and statistically significant
differences between surgery type were detected in grade 1 patients
(Figure 1B, Gray-test P-value¼ 0.011). Nevertheless, multivariate
analyses by tumour grade showed no effect of FSS on mortality
(grade 1: SHR, 1.75; 95% CI: 0.11–28.40, P¼ 0.690; grade 2: SHR,
0.37; 95% CI: 0.07–1.90, P¼ 0.230; grade 3: SHR, 2.00; 95% CI:
0.49–8.10, P¼ 0.330).

DISCUSSION

The treatment of young women with ovarian cancer apparently
confined to the ovary is always a challenging issue for
physicians. The fear to worsen the prognosis with FSS leads
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Figure 1. Cumulative tumour-related mortality. (A) Overall; (B) Grade 1; (C) Grade 2; and (D) Grade 3.
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most gynaecologists to propose a radical treatment, even in
women who have not started or completed their child-bearing
desire.

The majority of published studies on FSS were not enough to
determine the impact of ovarian preservation on the oncological
outcome of patients because comparison of this treatment with the
standard RS was not done in these. Since patients with IC and G3
tumours have a higher risk of relapse and death, the recommenda-
tion for considering patients eligible to FSS has been, for the
majority of authors, to exclude patients with such unfavourable
characteristics. However, the recent large-scale retrospective
analysis of Wright (Wright et al, 2009) and the remarkable
retrospective analyses by Kajiyama (Kajiyama et al, 2011) and
Ditto (Ditto et al, 2015) showed that there is not a clear evidence
that removing the genital tract in patients with stage I EOC
improves their oncological outcome.

The results of our analysis confirm the findings of the authors.
However, there are some remarks that should be underlined. The
first one concerns the characteristics of the two groups of patients.
Beside age, which is obviously lower in the FSS group, the
characteristics of tumours are very different. In fact, the
predominant histological subtype in patients treated with FSS
was mucinous (42%), while in patients treated with RS there was a
significantly higher proportion of serous carcinoma (30%) and
clear cell carcinoma (17%). Moreover, grade of nuclear differentia-
tion was 1 in the majority of patients treated with FSS (60%) and 3
in patients treated with RS (42%). Finally, also FIGO stage
distribution was different among the two groups, being IA
predominant in the FSS group (53%) and IC in the RS group
(49%). Taken together these observations could lead to two
hypotheses: either women with unfavourable characteristics are
treated preferentially with RS, or younger patients tend to have less
aggressive and disseminated tumours.
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Table 4. Distribution of tumour grade, stage and histotype by
age class

Age class

Factor – N (%)

o30
Years

N¼102

30–45
Years

N¼340

445
Years

N¼589
v2 for trend –

P-value

Grade
1 67 (66.3) 154 (45.7) 149 (26.0) o0.001
2 24 (23.8) 99 (29.4) 171 (29.8)
3 10 (9.9) 84 (24.9) 253 (44.2)
Missing 1 3 16

Stage
IA 57 (55.9) 167 (49.1) 242 (41.2) 0.008
IB 2 (2.0) 15 (4.4) 47 (8.0)
IC 43 (42.2) 158 (46.5) 299 (50.8)
Missing 0 0 1

Histotype
Serous 29 (28.4) 90 (26.5) 180 (30.9) o0.001a

Endometrioid 15 (14.7) 92 (27.1) 151 (25.9)
Mucinous 52 (51.0) 90 (26.5) 111 (19.1)
Clear cell 4 (3.9) 50 (14.7) 97 (16.7)
Mixed 2 (2.0) 18 (5.3) 37 (6.4)
Indifferentiated 0 (0.0) 0 (0.0) 6 (1.0)
Missing 0 0 7
aw2-test P-value.
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Trying to find an answer to this question we observed that,
regardless the treatment received, there is a direct significant
association between age at diagnosis and grade of nuclear
differentiation (G1: 40.4 years; G2: 48.6 years; G3: 52.3 years,
Kruskal–Wallis test P-valueo0.001).

Moreover, dividing patients in three groups based on age (o30
years, 30–45 years and 445 years), regardless the surgical
treatment received, we observed a statistically significant distribu-
tion of grade of nuclear differentiation; in particular, grade 1
frequency decreases with age, grade 2 tends to remain stable and
grade 3 frequency increases with age (Table 4). A similar trend
exists also for stage and histological subtypes. These data support
the hypothesis that there is an age-related distribution of risk
factors in patients with stage I EOC. Therefore, to limit age
differences in the two treatment group, an analyses were performed
considering only patients younger than 45 years as control group
(mean age: 38.7 years). Furthermore, propensity score was not
included and age was evaluated as risk factor. Similar results have
been obtained and summarised in Supplementary Table 3.

The hypothesis that lower age could be a positive prognostic factor
for patients with EOC and the existence of biological differences in
the behaviour of EOC in women of reproductive age compared with
older women has already been reported by several authors (Lee et al,
1999; Bozas et al, 2006; Wimberger et al, 2006). However, all
published series considered patients with advanced stage EOC;
moreover, younger patients are usually treated with a more aggressive
approach, and the doubt that the improved outcome was related to
the physicians’ attitude could not be completely ruled out.

The type of treatment did not influence CSS (Figure 1C and D)
in grades 2 and 3 patients or RFI (Figure 2B–D) in any grade
group. The protective effect of FSS in grade 1 patients (Figure 1B)
is probably because of the small number of events and to the
favourable characteristics, beside grade, of patients undergoing
FSS. Indeed in our study, multivariate analysis showed that FSS
does not affect neither RFI nor CSS of our patients. The only factor
determining a lower CSS is, as already mentioned in our previous
report, the grade of nuclear differentiation.

This observations lead to our second hypothesis that the
oncological outcome is determined by intrinsic tumour factors, which
has the grade as a histological yet not exhaustive marker. This is also
indirectly confirmed by reports indicating that, within the FIGO stage
IC, patients with capsule infiltration, which is a sign of tumour
aggressiveness, have a worse prognosis compared with patients with
intraoperative rupture of the capsule (Kajiyama et al, 2014). This is
confirmed in our population, as patients with IC2/3 stage disease have
a significantly lower RFI and a lower (although not significant) CSS.

In the series of Kajiyama, he showed that patients with FIGO
stage IC for positive cytology or preoperative rupture of the
capsule, which is usually a contraindication for FSS, had the same
relapse-free survival and overall survival in the two groups; he
hypothesised that, in this group of patients, if occult metastases are
present at the time of first surgery, they are more likely to be in the
peritoneal cavity rather than on the contralateral ovary, and
therefore standard RS would not be able to improve the survival.
This is the same conclusion of our previous report on patients
treated with FSS regarding G3 tumours. In these patients we
observed a significantly higher frequency of distant relapse, which
would probably not be cured by removing the contralateral ovary
and the uterus at the time of first surgery. The observation has
been confirmed by the recently published multi-institutional study
on recurrences after FSS (Bentivegna et al, 2015).

Our study has some limitations that should be clearly
acknowledged. First of all, the retrospective nature of the study
hampers the possibility to draw definitive conclusions on the
impact of FSS on the oncological outcome of patients with stage I
EOC. However, due to ethical and practical considerations, a
randomised clinical trial is not feasible in this setting of patients;

this is the largest series of patients published in literature, and the
results confirm the findings of the similar paper published by
Kajiyama. Moreover, we were not able to identify how many
patients gave up fertility preservation because of abdominal spread
of the disease or positive lymph nodes at first surgery.

Another point that should be underlined is that surgery was
considered adequate in a significantly lower proportion of patients
treated with FSS, and this is due to the fact that these women often
undergo surgery for a presumed benign tumour. Patients
inadequately staged at first surgery and referred to our centre
later than 3 months did not undergo a restaging surgery, and we
chose to administer adjuvant chemotherapy to these patients,
instead of a second surgery (which might potentially harm their
fertility) since the ICON1/ACTION trial showed that the poor
prognosis resulting from non-optimal staging could be corrected
by chemotherapy (Colombo et al, 2003).

Finally the group of high-risk patients (G3 and IC G2/3) treated
with FSS is relatively small. These patients have an higher risk to
have a distant relapse, which greatly worsen the oncological
outcome. Since this higher risk is maintained in patients treated
with RS, its relationship with the preservation of the genital tract is
uncertain. However, due to the small number of patients reported
in the present study and in the literature, FSS should be considered
with caution in this subgroup of women.

Therefore we can conclude that FSS is an adequate treatment for
young patients with stage I EOC. When the diagnosis is made
preoperatively, as well as in cases where tumour diagnosis is
incidental, the decision of preserving the genital tract and fertility
should be taken after a thoughtful and complete counselling. Patients
should be aware that the prognosis is mainly determined by grade of
nuclear differentiation, which cannot be preoperatively defined with
the equipment available at the moment (US, CT, MRI and PET). This
information is crucial, as we already observed that patients with a
greater risk of relapse and death try to conceive less frequently
compared with patients with low-grade tumours. This is probably due
to an inadequate preoperative counselling, which should clarify that
preservation of the genital tract will not, in any case, determine the
oncological outcome of patients. Finally, patients should also be
informed that younger age is significantly associated with more
favourable tumour features (low-grade, mucinous histotype), as this
evidence, coupled with a satisfactory pregnancy rate of 80%, might
strengthen the decision to choose a fertility-sparing treatment.
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