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Introduction: Centralization of ovarian cancer treatment is associated with

higher rates of optimal surgery and longer survival. However, preoperative

diagnosis of ovarian cancer is challenging and some diagnoses are made

incidentally after surgery. This study investigated the surgical and oncological

outcomes of patients with incidental findings of borderline ovarian tumors or

ovarian cancer who were centralized postoperatively and treated with a two-

stage surgical procedure, and compared these with those of patients with

adnexal masses of suspected malignancy who were offered a single-stage

surgical procedure with intraoperative frozen section in a tertiary hospital.

Methods: A database of 390 patients with adnexal masses and surgical treatment

at the Bern University Hospital, Switzerland was retrospectively reviewed to

identify patients with borderline ovarian tumors or ovarian cancer between

2010 and 2020.

Results: Among 390 patients with adnexal masses, 223 were diagnosed with a

borderline ovarian tumor or ovarian cancer. Compared with patients with

suspected malignancy and a centralized single-stage surgical procedure,

patients with an incidental postoperative malignancy diagnosis and a two-

stage surgical procedure underwent more surgical interventions (1.3 vs. 2.1

p<.001) and had a longer time interval from diagnosis to initiation of

chemotherapy (33.3 vs. 45.1 p=.005) and to completion of surgical

cytoreduction (31.9 vs. 73.7 days, p<.001). However, there were no differences

in the rates of complete cytoreduction (90.0% vs. 93.2%, p=.719), intraoperative

(11.3% vs. 13.7%, p=.664) or postoperative (38.7% vs. 37.0%, p=.884) complication

rates, and number of hospitalization days (11.1 vs. 12.0 days, p=.369). An

incidental diagnosis of malignancy with postoperative referral was neither

associated with an increased risk of recurrence (hazard ratio (HR) 0.8, 95%

confidence interval (CI) 0.6-1.8, p=.839) nor death (HR 0.7, 95% CI 0.4-1.1,

p=.113), and there was no difference in mean recurrence-free survival between

the study subgroups.
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Discussion: Although patients with incidental findings of borderline ovarian

tumors or ovarian cancer treated with a two-stage surgical procedure had a

longer time to completion of surgical staging and initiation of chemotherapy, our

results showed no negative impact on oncological outcomes.
KEYWORDS

ovarian cancer, borderline ovarian tumor, centralized care, surgical cytoreduction,
surgical morbidity, oncological outcome
1 Introduction

Ovarian cancer is the most lethal gynecological malignancy in

the developed world and given its insidious growth, the delayed

onset of symptoms, and the lack of proper screening methods, it is

often diagnosed at an advanced stage (1, 2). To ensure optimal

disease management, centralization of care for high-grade ovarian

cancer has been recommended by the European Society of

Gynecological Oncology (ESGO) in 2016 (3). Centralization

improves access to hospitals with higher surgical volume and

advanced technologies and therapies, to gynecologic oncologists

with a high level of surgical expertise, and to multidisciplinary

cancer teams (4–7). Several studies have shown that these factors

contribute to improved staging, more standardized treatments,

more patient-focused care with complex surgeries, and an

increase in complete cytoreduction, ultimately leading to better

survival outcomes (3–9). However, since preoperative diagnosis of

ovarian cancer remains difficult and some diagnoses are made

unexpectedly after final pathology, it becomes challenging to

provide centralized care to all patients presenting with adnexal

masses of uncertain malignancy (10–12). Given that adnexal masses

are extremely common in women, yet only a small proportion of

them turn out to be ovarian cancer or borderline ovarian tumors, it

is questionable whether all patients with adnexal masses need to be

referred to a tertiary hospital prior to diagnostic surgery to ensure

optimal disease management. Our study examined this issue by

comparing the surgical and oncological outcomes of patients who

underwent a single-stage surgery with intraoperative frozen section

at a tertiary center with those who underwent a second surgery at a

tertiary center after incidental finding of malignancy at a non-

tertiary hospital.
2 Materials and methods

2.1 Patient population

A retrospective observational study was conducted of patients

with adnexal masses who underwent surgical treatment at the

ESGO certified cancer center of the University Hospital of Bern,
02
Switzerland, between 2010 and 2020. Eligible participants were aged

≥18 years with diagnosis of borderline ovarian tumors or ovarian

cancer who were either referred preoperatively to our tertiary

institution for suspected malignancy (group 1) or who underwent

initial surgery at a non-tertiary center and were referred

postoperatively to our institution for incidental malignancy

findings to complete surgical staging and for adjuvant treatment

(group 2). Patients with a benign histology or metastases as adnexal

mass were excluded. Clinicopathological data were retrieved from

an electronic database. The local ethics committee Bern,

Switzerland approved the study protocol and all patients signed

written informed consent (reference number 2018-00479).
2.2 Diagnostics

Diagnostic parameters collected included preoperative imaging

and mean preoperative CA 125 levels.
2.3 Treatment

Treatment parameters collected were use of chemotherapy

and surgical cytoreduction, including mean time from diagnosis to

initiation of treatment, number of surgical procedures and

hospitalization days, complications, and optimal cytoreduction.

Patients in group 1 were referred preoperatively to our tertiary

hospital. They were offered a single-step surgical procedure

including intraoperative frozen section analysis. If complete

cytoreduction or staging was feasible, it was performed during

the same surgical procedure. Otherwise, they received

neoadjuvant chemotherapy and were re-evaluated after 3 cycles.

In these patients, a diagnostic laparoscopy was performed to

obtain histological confirmation and to assess the extent of the

disease. Patients in group 2 underwent diagnostic surgery at a

non-tertiary hospital and were referred postoperatively to our

tertiary hospital for surgical cytoreduction after detection of

malignancy by final pathology. Possible reasons for incidental

diagnosis of malignancy in group 2 included suspected adnexal

torsion, incidental finding of adnexal cyst in imaging, or suspected
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benign mass. Treatment decisions were based on national and

international guidelines (13, 14). Follow-up data on recurrence

and survival were available through standardized databases and

follow-up controls.
2.4 Clinical outcome

Clinical outcome parameters collected were risk of recurrence

or death, overall survival, and recurrence-free survival. Recurrence-

free survival was defined as time from primary staging surgery to

first recurrence or death of any cause. Overall survival was

calculated from date of primary staging surgery until death or

until the date of the last follow-up.
2.5 Statistical analysis

Statistical analysis was performed using the Statistical Package

for Social Sciences (IBM SPSS Statistic version 28.0.1.1). Categorical

variables were reported as frequencies and proportions, while

continuous variables were reported as means and standard

deviations. Formal comparisons were made using Chi-square

statistics (c2) or Fisher’s exact test for categorical variables and

T-test or analysis of variance (ANOVA) for continuous variables.

Survival analyses were performed using the Kaplan-Meier method

and compared using the log-rank test. Cox regression analyses were

conducted to assess the relationship between the risk of recurrence

and death with other prognostic factors. Statistical significance was

defined as a p-value below 0.05.
3 Results

3.1 Patient population

Out of 390 patients with adnexal masses, a total of 223 patients

met the inclusion criteria and were enrolled in the study. 167

patients with benign histology or adnexal metastases of other

origin were excluded from further analysis. 34 (15.2%) patients
Frontiers in Oncology 03
presented with a borderline ovarian tumor and 189 (84.8%) with

ovarian cancer. Referral to our tertiary institution was preoperative

in 150 patients due to suspected malignancy (group 1) and

postoperative in 73 patients for completion of surgical staging

and for adjuvant treatment after primary surgery at a non-tertiary

center (group 2) (Figure 1). Mean age of the patient population was

59.1 (± 15.2) years and mean BMI was 25.0 (± 5.3) kg/m2.

Clinicopathological data of the patient population are provided in

Table 1. Patients in group 1 were significantly older at diagnosis

(p=.031), exhibited more often ascites (p<.001), and presented with

more advanced tumor stages (p=.038).
3.2 Diagnostics

The diagnostic parameters compared between the two groups

are detailed in Table 1. Patients with suspected malignancy and

primary surgery at a tertiary center (group 1) underwent

significantly more preoperative imaging than patients with

incidental malignant findings and postoperative referral (group 2)

(p<.001). In addition to vaginal ultrasound, 92.1% of patients in

group 1 underwent additional CT or MRI, whereas 42.5% of

patients in group 2 underwent only vaginal ultrasound as

diagnostic imaging. Preoperative imaging was suspicious for

malignancy in 89.3% of patients who underwent centralized

primary surgery, significantly more than in 41.1% of patients who

underwent primary surgery at a non-tertiary center (p<.001). Mean

preoperative CA 125 levels tended to be higher in group 1 than in

group 2 (868 ± 2104 kU/l vs. 423 ± 810 kU/l, p=.114).
3.3 Treatment

3.3.1 Surgical cytoreduction
A detailed description of the surgical treatment characteristics

among the different study groups is provided in Table 2A. Six

patients were ineligible for primary surgical cytoreduction due to

the extent of disease or the presence of a medical condition

contraindicating general anesthesia or surgical intervention. Of

the 217 patients who underwent surgical cytoreduction, complete
FIGURE 1

Subgroups of the patient population.
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cytoreduction was achieved in 203 (93.5%) patients, with equal

distribution among the study subgroups (93.1% in group 1 vs. 94.4% in

group 2, p=.913). Minimal residual disease (<1cm) was present in 11

(5.1%) patients and macroscopic residual disease (>1cm) in three

(1.4%) patients, with no significant difference in residual disease

between the two subgroups. Mean number of surgical interventions

until completion of staging surgery was significantly higher in patients

in group 2 compared to group 1 (2.1 vs. 1.3, p<.001). 99 (66%) patients

in group 1 and 38 (52.1%) patients in group 2 underwent at least one
Frontiers in Oncology 04
laparotomy (p=.032). Mean time from diagnosis until completion of

surgical cytoreductionwas 31.9 days in group1, and 73.7 days in group

2 (p<.001). Excluding patients treated with neoadjuvant

chemotherapy, the mean time from diagnosis to completion of

surgery was 1.9 days in group 1 and 34.7 days in group 2 (p<.001).

There was neither a difference in intraoperative (p=.664) or

postoperative (p=.884) complication rates, nor in cumulative

duration of surgery (p=.609), cumulative blood loss (p=.159), or

total hospitalization days (p=.369) between the study groups.
TABLE 1 Clinicopathological characteristics of the patient population.

Patient population
N = 223

Group 1: Primary
surgery at tertiary
gyn-onc center

N = 150

Group 2: Primary
surgery at

non-tertiary center
N = 73

P-value

Mean age at diagnosis, years ± SD 59.1 ± 15.2 60.6 ± 14.2 55.9 ± 16.9 .031

Mean BMI, kg/m2 ± SD 25.0 ± 5.3 25.0 ± 5.3 25.1 ± 5.3 .885

Menopausal status
Premenopausal
Perimenopausal
Postmenopausal
Missing

55 (24.7)
12 (5.4)
151 (67.7)
5 (2.2)

29 (19.3)
10 (6.7)
107 (71.3)
4 (2.7)

26 (35.6)
2 (2.7)
44 (60.3)
1 (1.4)

.023

Preoperative imaging, N (%)
Vaginal ultrasound only
Vaginal ultrasound + CT
Vaginal ultrasound + MRI
Vaginal ultrasound + CT + MRI

43 (19.3)
126 (56.5)
36 (16.1)
18 (8.1)

12 (8.0)
94 (62.7)
28 (18.7)
16 (10.7)

31 (42.5)
32 (43.8)
8 (11.0)
2 (2.7)

<.001

Imaging suspicious for malignancy, N (%) 164 (73.5) 134 (89.3) 30 (41.1) <.001

Mean preoperative CA 125, kU/l ± SD 738 ± 1833 868 ± 2104 423 ± 810 .114

Ascites, N (%) 104 (46.6) 90 (60.0) 14 (19.2) <.001

Localisation of adnexal mass, N (%)
Unilateral
Bilateral
Unknown

144 (64.6)
68 (30.5)
11 (4.9)

90 (60.0)
54 (36.0)
6 (4.0)

54 (74.0)
14 (19.2)
5 (6.8)

.029

Dignity, N (%)
Borderline ovarian tumor
Ovarian cancer

34 (15.2)
189 (84.8)

20 (13.3)
130 (86.7)

14 (19.2)
59 (80.8)

.173

Histological subtype, N (%)
Serous
Mucinous
Endometroid
Clear cell
Others

151 (67.7)
30 (13.5)
8 (3.6)
8 (3.6)
26 (11.7)

99 (66.0)
21 (14.0)
6 (4.0)
5 (3.3)
19 (12.7)

52 (71.2)
9 (12.3)
2 (2.7)
3 (4.1)
7 (9.6)

.634

Grading, N (%)
Borderline
Grade 1
Grade 2
Grade 3
Missing/not applicable

34 (15.2)
14 (6.3)
13 (5.8)
145 (65.0)
17 (7.6)

20 (13.3)
8 (5.3)
5 (3.3)

101 (67.3)
16 (10.7)

14 (19.2)
6 (8.2)
8 (11.0)
44 (60.3)
1 (1.4)

.056

FIGO stage, N (%)
I
II
III
IV
Missing/not applicable

83 (37.2)
17 (7.6)
103 (46.2)
19 (8.5)
1 (0.4)

47 (31.3)
11 (7.3)
75 (50.0)
16 (10.7)
1 (0.7)

36 (49.3)
6 (8.2)
28 (38.4)
3 (4.1)
0 (0)

.038
A statistically significant p-value lower than 0.05 is marked bold in the table.
N, number; SD, standard deviation; BMI, body mass index; CT, computed tomography; MRI, magnetic resonance imaging; CA 125, Cancer-Antigen 125; FIGO, International Federation of
Gynecology and Obstetrics.
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3.3.2 Chemotherapy
A total of 171 patients with ovarian cancer were treated with

chemotherapy, 79.3% patients in group 1 and 71.2% patients in

group 2 (p=.182, Table 2B). Patients in group 1 received more

adjuvant (54.7% vs. 30.1%, p<.001) and patients in group 2 more

neoadjuvant (41.1% vs. 24.7%, p=.019) chemotherapy. Mean time

from diagnosis of ovarian cancer until start of chemotherapy was

longer in patients in group 2 than in group 1 (45.1 vs. 33.3 days,

p=.005). This difference was most evident in patients treated with

adjuvant chemotherapy (39.2 days in group 1 compared to 67.8

days in group 2, p<.001), but still present in patients undergoing

neoadjuvant systemic treatment (21.1 days in group 1 compared to
Frontiers in Oncology 05
29.9 days in group 2, p=.027). Mean time from completion of

surgical cytoreduction until start of adjuvant chemotherapy showed

no difference between the study subgroups (p=.455).
3.4 Clinical outcome

After a mean follow-up of 62.2 (95% CI 58.2-66.3) months, 92

(41.3%) patients experienced at least one recurrence, and 81 (36.3%)

patients died. Recurrence rates were 8.8% (3/34) in patients

diagnosed with borderline ovarian tumor, 25.4% (17/67) in

patients with early-stage ovarian cancer, and 59.5% (72/121) in
TABLE 2B Characteristics of adjuvant treatment for patients diagnosed with ovarian cancer.

Total
N = 189

Group 1: Primary
surgery at

tertiary gyn-onc
center
N = 130

Group 2: Primary
surgery at
non-tertiary

center
N = 59

P-value

Adjuvant treatment, N (%)
No chemotherapy
Adjuvant chemotherapy
Neoadjuvant chemotherapy

18 (9.5)
104 (55.0)
67 (35.4)

11 (8.5)
82 (63.1)
37 (28.5)

7 (11.9)
22 (37.3)
30 (50.8)

.004

Mean time from diagnosis until start of
chemotherapy, days ± SD

37.0 ± 24.6 33.3 ± 17.7 45.1 ± 34.3 .005

Mean time from completion of surgical cytoreduction
until start of adjuvant chemotherapy, days ± SD

37.2 ± 16.0 37.9 ± 16.6 34.9 ± 13.6 .455
A statistically significant p-value lower than 0.05 is marked bold in the table.
N, number; SD, standard deviation; ml, milliliter.
TABLE 2A Characteristics of surgical treatment of the total patient population.

Total
N = 223

Group 1: Primary
surgery at tertiary
gyn-onc center

N = 150

Group 2: Primary
surgery at non-
tertiary center

N = 73

P-value

Mean number of surgical interventions, N ± SD 1.6 ± 0.6 1.3 ± 0.5 2.1 ± 0.3 <.001

Patients with at least one laparotomy, N (%) 137 (61.4) 99 (66) 38 (52.1) .032

Mean number of hospitalization days, days ± SD 11.4 ± 6.3 11.1 ± 6.3 12.0 ± 6.2 .369

Surgical cytoreduction, N (%)
Yes
No

217 (97.3)
6 (2.7)

145 (96.7)
5 (3.3)

72 (98.6)
1 (1.4)

.666

Mean time from diagnosis until completion of
surgical cytoreduction, days ± SD

45.9 ± 60.7 31.9 ± 56.7 73.7 ± 59.3 <.001

Cumulative duration of surgery, minutes ± SD 326.8 ± 137.1 329.4 ± 141.6 315.8 ± 116.9 .609

Cumulative blood loss, ml ± SD 430.7 ± 435.0 456.6 ± 412.3 350.2 ± 495.8 .159

Intraoperative complications, N (%) 27 (12.1) 17 (11.3) 10 (13.7) .664

Postoperative complications, N (%) 85 (38.1) 58 (38.7) 27 (37.0) .884

Residual disease, N (%)
No cytoreduction performed
Complete cytoreduction
Minimal residual disease
Macroscopic residual disease

6 (2.7)
203 (91.0)
11 (4.9)
3 (1.3)

5 (3.3)
135 (90.0)
8 (5.3)
2 (1.3)

1 (1.4)
68 (93.2)
3 (4.1)
1 (1.4)

.719
A statistically significant p-value lower than 0.05 is marked bold in the table.
N, number; SD, standard deviation; ml, milliliter.
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patients with advanced-stage ovarian cancer. Mean recurrence-free

survival was 75.2 (95% CI 66.6-83.9) months and mean overall

survival was 85.4 (95% CI 76.7-94.1) months for the entire patient

population. Among patients with borderline ovarian tumor, mean

recurrence-free survival was 108.4 (95% CI 91.2-125.6) months,

with no significant difference between group 1 (107.6 months, 95%

CI 84.1-131.1) and group 2 (106.6 months, 95% CI 80.4-132.9) (log-

rank, p=.472). In patients with early-stage ovarian cancer, mean

recurrence-free survival was 85.0 (95% CI 74.1-95.8) months, with

72.1 (95% CI 59.5-84.7) months in group 1 and 94.1 (95% CI 79.2-

108.9) months in group 2 (log-rank, p=.216). Patients with

advanced stage ovarian cancer showed a mean recurrence-free

survival of 50.4 (95% CI 39.9-60.9) months, with 35.4 (95% CI

30.0-40.9) months in group 1 and 56.3 (95% CI 35.7-76.9) months

in group 2 (log-rank, p=.833). Incidental diagnosis of borderline

ovarian tumor or ovarian cancer with postoperative referral to a

tertiary center for completion of surgical treatment was not

associated with increased risk of recurrence (HR 0.8, 95% CI 0.6-

1.8, p=.839) or death (HR 0.7, 95% CI 0.4-1.1, p=.113) in

univariable Cox regression analysis. Also, in multivariable Cox

regression analysis including dignity, stage and age at diagnosis,

there was no increased risk of recurrence (HR 1.02, 95% CI 0.64-

1.61, p=0.948) or death (HR 0.81, 95%-CI 0.49-1.34, p=0.41) for

patients in group 2.
4 Discussion

4.1 Summary of main results

This retrospective cohort study evaluated the surgical and

oncologic outcomes of patients who were referred to our tertiary

hospital preoperatively with suspected malignancy and patients

who underwent surgery at a non-tertiary hospital and were

referred to our tertiary hospital postoperatively for complete

surgical staging and adjuvant treatment after incidental findings

of malignancy. There were no differences between the study

subgroups in the number of complete cytoreductions,

intraoperative and postoperative complications, cumulative

duration of surgery, cumulative blood loss, or total number of

hospital days. However, patients with incidental malignancy

findings and postoperative referral underwent more surgical

procedures and experienced a delay in therapy with a longer time

interval from diagnosis to completion of surgical cytoreduction and

to initiation of chemotherapy. Nevertheless, incidental diagnosis of

borderline ovarian tumor or ovarian cancer with a two-stage

surgical procedure and postoperative referral was not associated

with an increased risk of recurrence or death.
4.2 Results in the context of
published literature

In ovarian cancer, there is strong evidence that centralization is

associated with better quality of care and prolonged survival (3–8).

Several studies have shown that complete cytoreduction is best
Frontiers in Oncology 06
performed by gynecologic oncologists (4–6, 8, 15) and that maximal

cytoreduction is one of the strongest determinants of survival in

patients with ovarian cancer (16–18). In our study, a two-step

procedure with diagnostic surgery in a non-tertiary hospital

followed by surgical cytoreduction in a tertiary hospital resulted

in the same rates of complete cytoreduction as a single-stage

centralized procedure with intraoperative diagnosis of malignancy.

A population-based cohort study has further shown that

centralization can significantly shorten the time interval between

primary surgical cytoreduction and chemotherapy (8), but it is

controversial whether this time interval affects prognosis in ovarian

cancer. Some studies have shown that delayed initiation of

chemotherapy after surgery is associated with poorer prognosis in

patients with advanced ovarian cancer (19, 20), whereas other

studies have found no such association (21, 22). In our study, the

two subgroups showed no difference in the time interval between

surgical cytoreduction and initiation of chemotherapy, indicating

that this duration is not affected by incidental malignancy

findings. However, excluding patients treated with neoadjuvant

chemotherapy, group 2 had a significantly longer time interval

between diagnosis and completion of surgical cytoreduction.

According to current literature, a delay of staging surgery is

inevitable in case of totally unexpected malignancy findings in

final pathology (23). As a delay between laparoscopy and

laparotomy of more than 17 days could adversely affect the

distribution of disease stage it should however be kept to a

minimum (24). Therefore, timely centralization with re-

evaluation and definitive surgery should be sought in these patients.

According to our study results, patients who underwent

centralization postoperatively experienced a significantly higher

number of surgical procedures, yet this increase did not lead to

higher rates of intraoperative or postoperative complications or

longer hospital stays. The question of whether a two-stage surgical

approach negatively affects patient outcomes is controversial, and

conclusive data are lacking. Demir et al. (11) suggested that a two-

stage procedure for women with ovarian cancer does not have an

adverse effect on patients, provided appropriate steps are followed

during the initial surgery, which is consistent with our findings.

According to the current literature, centralization is

conclusively associated with a lower risk of recurrence and better

survival for patients with ovarian cancer (4–6, 8). However, our

study subgroups did not differ in the risk of recurrence or death and

showed comparable mean recurrence-free survival. Therefore,

incidental postoperative diagnosis of a borderline ovarian tumor

or ovarian cancer with subsequent centralized second surgery does

not appear to have a negative impact on patient survival.
4.3 Strengths and weaknesses

To our knowledge, this is the first study to examine the surgical

and oncological outcomes of patients with malignant adnexal

masses depending on whether they were referred to a tertiary

hospital for suspected malignancy before histological diagnosis or

after incidental findings of malignancy. A major strength of our

study is the long follow-up period and centralized pathological
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review. The main methodological limitation of our study is the risk

of bias due to its retrospective nature. As the study subgroups

differed in terms of age, dignity and stage, other unrecorded patient

and tumor characteristics may have influenced treatment and

outcome, despite statistical adjustments to account for these

systematic differences. In addition, the histological heterogeneity

of borderline and highly malignant ovarian tumors in this cohort

limits the interpretation of chemotherapy and combined treatment

approaches with interval debulking surgery. Furthermore, the

results of our study are of limited statistical power due to the

relatively small sample size, especially in patients with borderline

ovarian tumors.
4.4 Implications for practice and
future research

To ensure appropriate initial disease management for a disease

as insidious and deadly as ovarian cancer, it is recommended that all

patients with adnexal masses suspected of malignancy be referred

directly to a gynecologic oncologist (12, 25, 26). However,

centralization may not always occur in a timely manner, as the

insufficient sensitivity of preoperative diagnostics compromises the

ability to adequately triage patients with adnexal masses (10, 11).

Since ovarian cysts are very common, surgery of all patients with

adnexal masses by oncologic gynecologists would not be reasonable.

Consequently, not every woman with an adnexal mass can be

referred to a specialized hospital prior to the diagnosis of ovarian

cancer, and general gynecologists will continue to operate on

women in whom malignancy is not detected until postoperative

final pathology. In this regard, our study showed that patients with

an incidental postoperative diagnosis of borderline ovarian tumor

or ovarian cancer in a non-tertiary hospital do not have impaired

oncological outcomes if the diagnosis of malignancy is followed by

direct referral to and multidisciplinary review by a tertiary hospital.

Therefore, until highly sensitive preoperative diagnostics with

correct triaging of all patients with adnexal masses is achieved, a

two-stage surgical procedure with centralization after diagnostic

surgery could be considered a reasonable alternative for patients

with adnexal masses of uncertain malignancy. In addition, such a

two-stage surgical approach could reduce the risk of overtreatment

and anxiety in patients with adnexal masses, allow discussion of

pathology reports prior to surgical cytoreduction, and address

concerns about future fertility. Careful intraoperative and

postoperative management of all patients with adnexal masses by

general gynecologists would become more important, and

optimization strategies for guideline-based primary care should be

sought as part of future research (27).
5 Conclusion

Patients with adnexal masses and unexpected findings of

borderline ovarian tumor or ovarian cancer at a non-tertiary

hospital with postoperative referral to a tertiary hospital for
Frontiers in Oncology 07
completion of surgical staging and adjuvant treatment showed no

increased risk of recurrence or death compared with patients with

suspected malignancy and centralized single-stage surgery. There

were no differences in the rates of complete cytoreduction and

complications, but incidental findings of malignancy followed by a

second surgery resulted in a higher number of surgical procedures

and a delay in initiation of therapy after diagnosis.
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