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Objective: The objective of this study was to determine the impact of
several clinic pathologic factors on the rate of recurrence of border-
line ovarian tumors (BOT).Method: Patients, who were diagnosed in
our clinic betweenOctober 1996 andApril 2016with a final diagnosis
of BOT, were retrospectively investigated. Only patients with a pri-
mary diagnosis of BOT were included. A total of 147 patients were
diagnosed with BOT and underwent surgical treatment. The patho-
logical reports, medical records and operation notes of the included
patients were obtained from the gynecological oncology electronic
database system. Results: While 51.7% of all our patients had BOTs
of serous histology, 34.6% had mucinous BOTs and 13.6% had sero-
mucinous BOTs, and their bilaterality was 11.8%, 2% and 5%, respec-
tively. A ter treatment, the clinical conditions of 96 patients could
be followed and recurrence was observed in six (6.3%) of them. The
median follow-up time was 66months (range: 12–266months). The
median time to recurrence was 46 months (range: 14–100 months).
For non-recurrence and recurrence cases, the median age was 42.0
years (range: 17–86) years and29.0 years (range: 18–32 years), respec-
tively a statistically significant di ference (p = 0.005). Thirteen per-
cent of the patients who underwent conservative surgery had recur-
rence, whereas no recurrence was observed in patients without con-
servative surgery (p = 0.009). While no recurrence was observed in
patientswhoweresurgically stagedas stage1, recurrencesdeveloped
incaseswithstage2and3disease (p=0.040). In this cohorthistologic
type, surgical staging, presence of implants, size of the tumor, pres-
ence of micropapillary variants, and lymphadenectomy were not as-
sociatedwith recurrence. Conclusion: We found the recurrenceof BOT
is associatedwith younger age at diagnosis and conservative surgery.
Although we found no statistically significant association of BOT re-
currences with surgical staging, among those who were surgically
stage recurrences only occured in patients with stage 2 or 3 disease.
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1. Introduction
Borderline ovarian tumors (BOTs) account for 15–20% of

all ovarian tumors [1]. As a low-grade malignant biological
behavior, BOT is typically characterized by nuclear abnor-
malities, increased mitotic activity and no stromal invasion
[2].

Compared to invasive epithelial ovarian cancers, BOTs
occur more commonly at a younger age, during the time of
optimum fertility [3]. BOT patients generally have a good
prognosis. Their five- and ten- year survival rates are succes-
sively 95% and 92%, and the overall recurrence rates reported
in the literature range between 7% to 16% [4, 5]. Although it
was first described many years ago, there is no consensus on
the necessity for surgery and the stage at which it should be
used. The management of the condition can vary depending
on the particular surgeons in attendance.

The objective of this study was to determine the impact of
several clinicopathological factors on the rate of recurrence.

2. Methods
Patients, who were diagnosed in our clinic between Oc-

tober 1996 and April 2016 with a final diagnosis of BOT
were, retrospectively investigated. Ethical approval was ob-
tained from the Scientific Research Ethics Committee of
Çanakkale Onsekiz Mart University (2011-KAEK-27/2020-
E.2000035624).

Those who were histologically diagnosed with serous,
mucinous, or seromucinous type BOT at any age were in-
cluded in our study. They were all diagnosed for the first
time. Those with other mixed histology and those with con-
current invasive cancer diagnosis were excluded from the
study.
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Table 1. Clinico-pathologic features and histologic subtypes.
Pathology

Serous type n (%) Mucinous type n (%) Seromucinous type n (%)

76 (51.7%) 51 (34.6%) 20 (13.6%)

Bilateral tumors
Yes 9 (11.8) 1 (2.0) 1 (5.0)
No 67 (88.2) 50 (98.0) 19 (95.0)

Stage
1 39 (72.2) 20 (95.2) 13 (100.0)
2–3 15 (27.8) 1 (4.8) 0 (0.0)

Staging operation
Yes 54 (71.1) 21 (41.2) 13 (65.0)
No 22 (28.9) 30 (58.8) 7 (35.0)

Conservative surgery
Yes 36 (47.4) 19 (37.3) 8 (40.0)
No 40 (52.6) 32(62.7) 12(60.0)

Micropapillary variant
Yes 12 (15.8) 0 (0.0) 0 (0.0)
No 64 (84.2) 51 (100.0) 20 (100.0)

Invasive implant
Yes 2 (2.6) 0 (0.0) 0 (0.0)
No 74 (97.4) 51 (100.0) 20 (100.0)

Noninvasive implant
Yes 11 (14.5) 2 (3.9) 0 (0.0)
No 65 (85.5) 49 (96.1) 20 (100.0)

A total of 147 patients were diagnosed with BOT and un-
derwent surgical treatment. All the patients were operated
in our gynecology oncology department. The pathological
reports, medical records and operation notes of the included
patients were obtained from the gynecological oncology elec-
tronic database system.

Different surgical procedures used are described as fol-
lows: surgical staging was performed, including abdominal
washing, infracolic omentectomy, appendectomy and peri-
toneal biopsies in the right and left paracolic gutters, with or
without lymphadenectomy. This was carried out at the dis-
cretion of the surgeon and in accordance with the time of the
diagnosis of the tumor (intraoperative and postoperative).

While non-conservative surgery (radical surgery) means
the removal of both ovaries with or without the uterus, con-
servative surgery defines the operation in which at least one
ovary is partially protected. This definition includes unilat-
eral salpingo-oophorectomy (USO), USO with contralateral
cystectomy, unilateral cystectomy and bilateral cystectomy
with or without surgical staging.

Pathologists were experienced in gynecologic pathology
and meticulously evaluated all pathological specimens. The
definitions and details of the pathologic criteria are as follows:
micropapillary was characterized by micropapillary struc-
tures of at least 5 mm in the longest dimension [6]; micro-
invasion was defined as the presence of microscopic foci of
stromal invasion, less than 10 mm2 in the area [7]; and, ac-
cording to whether or not they were breaking through the
basal lamina, peritoneal implants were divided into invasive

and non-invasive types [8]. During the evaluation, lymph
node involvement was defined by the presence of previously
classified pathological markers, which mostly composed of
simple unbranched papillary structures, similar to the BOT
histology, as in previous studies [9].

Patientswere staged according to the 2014 FIGO (Interna-
tional Federation of Gynecology and Obstetrics) staging sys-
tem for ovarian carcinoma [10]. Follow-up with patients oc-
curred once every 3 months in the first 2 years, and every
6 months thereafter. At the time of follow-up, patients re-
ceived a routine gynecological examination, testing for can-
cer markers with ultrasound. If cancer biomarkers and/or
ultrasound tests were found to be abnormal, then patients
would be examined by computer tomography. Overall sur-
vival (OS) was defined as the time from the date of surgery
to the date of death, last follow-up, or censoring. The pe-
riod from surgery to recurrence or last visit was defined as
progression-free survival (PFS).

We classified “recurrence” as that which occurred on the
same ovary, on the contralateral ovary or both ovaries. We
also defined recurrence as “borderline” if it was purely bor-
derline and as “invasive recurrence” where evidence of histo-
logical features of adenocarcinoma was observed.

Statistical analysis

The data in this study were analyzed using the statisti-
cal software package SPSS 20.0 (IBM, Armonk, NY, USA).
Number, percentage, median, minimum and maximum val-
ues were used in the presentation of the data. The relation-
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Table 2. Relationship between age, tumor size, blood cancer
markers and histology of BOT.

Variables Pathologic types Median (Min–Max) p

Age (year)
Serous 40.0 (18–67)

0.229Mucinous 45.0 (17–83)
Seromucinous 42.0 (20–61)

Tumor size (cm)
Serous 9.0 (3–30)

0.001*Mucinous 20.0 (4–45)
Seromucinous 9.0 (4–25)

CA125
Serous 48.6 (3–983)

0.016*Mucinous 25.5 (2–375)
Seromucinous 55.3 (8–358)

CA 19–9
Serous 12.0 (2–2162)

0.003*Mucinous 19.0 (2–9865)
Seromucinous 14.0 (1–434)

Min,Minimum;Max,Maximum; p, KruskalWallis Analysis of Variance
and Dunn test.
*tumor size mucinous> serous>, mucinous> seromucinous.
CA125 level serous>mucinous, seromucinous>mucinous.
CA 19–9 level mucinous> serous.
*p results include statistical significance (*pmeaning : p < 0.05).

ship of categorical variables was tested with chi-square. In
cases where the expected frequencies fell below 5, Fisher’s
exact chi-square test was applied. Kruskal Wallis and Mann
Whitney U nonparametric tests were preferred for compari-
son tests, since there was no normal distribution in measure-
ment variables (such as age, CA125). Nonparametric Dunn
test was performed to determine between which groups sig-
nificant differences were obtained from the Kruskal Wallis
test result. The cases where p value was less than 0.05 were
considered to be statistically significant.

3. Results
A total of 147 patients who had been given a final diagno-

sis of BOT in our hospital were identified. The mean age of
the patients at the time of diagnosis was 41.5 years (range 17–
83). The most common symptoms are groin pain 42.7%, ab-
dominal swelling 27.9%, menstrual irregularities 13.9% and
incidental findings 9%. Bilateralite ratios of 11.8%, 2% and
5% were found in serous, mucinous and seromucinous BOT,
respectively. The surgical staging was performed on 88 pa-
tients (88/147), of whom 81.8% were categorized as stage
1 (72/88), 2.3% were stage 2 (2/88) and% 15.9 were stage
3 (14/88). Micropapillary variants were present in 12 of
147 cases in our sample group, and all of these micropapil-
lary variants were serous, 2 of them were diagnosed micro-
invasively. The implant was seen in 15 patients, of which 13
were non-invasive and 2 invasive. In the non-invasive im-
plant group, 11 of them were serous and 2 were categorized
as mucinous histologic type. In the invasive implant group,
all of themwere serous. While age did not differ significantly
between the pathology groups, the tumor diameter was sig-
nificantly larger inmucinous type compared to the others (p=
0.001). ThemeanCA125 valuewas significantly higher in the

Table 3. Presence of implant, bilaterality according to
presence of micropapillary variants.
Micropapillary variant yes Micropapillary variant no

p
n (%) n (%)

Implant
Yes 4 (33.3) 11 (8.1) 0.022
No 8 (66.7) 124 (91.8)

Bilateral tumors
Yes 4 (33.3) 7 (5.2) 0.006
No 8 (66.7) 128 (94.8)

n, Number; %, Column percentage; p, Fisher’s exact chi-square test.

Table 4. Tumor stage status according to tumor diameter.

Tumor size (cm)
FIGO stage

p
Stage 1 n (%) Stage 2–3 n (%)

3–10 30 (71.4) 12 (28.6)
0.04110, 1–20 31 (88.6) 4 (11.4)

>20 11 (100.0) 0 (0.0)

n, Number; %, Column percentage; p, Fisher’s exact chi-square test.

other types (serous and seromucinous) thanmucinous type (p
= 0.016), while CA19-9 was statistically significantly higher
in mucinous type than serous type (p = 0.003). The clinical
features of these patients at baseline are summarized and il-
lustrated in Tables 1 and 2. The implants were mostly in the
omentum (24.2%), while the second most common location
was in the same-sided or bilateral tubes (15.1%). Implant and
bilateralite frequency was statistically significantly higher in
patients with the micropapillary variant (Table 3). Consider-
ation was also given to the correlation between the diameter
of the tumor and the stage assigned to it. While the tumor
diameter was less than 10 cm, our rate of diagnosis at stage 1
was 71.4%, while this ratewas found to be 88.6%when the tu-
mor diameter was between 10 and 20 cm. However, above 20
cm in diameter, all were categorized as stage 1 (p= 0.041) (Ta-
ble 4). 66 patients underwent conservative surgery, of whom
40had unilateral salpingo-oophorectomies and 26 had unilat-
eral or bilateral cystectomy. Themean ages of the patients for
whom conservative surgeries were performed or not were 30
and 50 years, respectively. A total of 8 patients received adju-
vant platinum-based chemotherapy. The reasons for the use
of adjuvant chemotherapy were nodal involvement in 4 pa-
tients, the presence of invasive implant in 2 patients and stage
3b in 2 patients.

Recurrence: The postoperative conditions of 96 patients
could be evaluated in terms of recurrence. The median
follow-up time was 66 months (range: 12–266 months). Six
patients had a recurrence (6.3%). The median time to re-
currence was 46 months (range: 14–100 months). All the
cases of recurrence were found in patients who had under-
gone conservative surgery. Four of them underwent uni-
lateral cystectomy and the remaining 2 underwent USO op-
erations. All the recurrences recorded in patients who had
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Table 5. Details of patients who had recurrences.
Primary pathology

(BOT)
Age Surgery Stage Implant

Recurrence time
(Month)

Recurrence location Recurrence pathology Preoperative CA125

Serous BOT 32 Bilateral Cystectomy 2a - 31 Bilateral ovary Serous BOT 18.1
Serous BOT 18 USO - - 33 Contralateral ovary Serous BOT 488.0
Serous BOT 19 USO - - 100 Contralateral ovary Serous BOT -
Serous micropapillary
BOT

29 Cystectomy - - 41 Contralateral ovary Serous BOT 40.1

Mucinous BOT 29 Cystectomy - - 58 Bilateral ovary Mucinous BOT -
Serous microinvasive
Micropapillary BOT

29 Cystectomy 3c Invasive implant 14 Same ovary Malign serous 983.0

BOT, Borderline ovarian tumor.

USO were found in the contralateral ovary. Among the pa-
tients who developed recurrence after cystectomy, two were
ipsilateral, one was contralateral and one was in the bilat-
eral ovary. A total of six patients experienced recurrence:
two of them had micropapillary variant and one had an in-
vasive implant. While there was no recurrence in our pa-
tients who underwent surgical staging and followed up as
stage 1; recurrence was seen in two patients, one in stage
2 and one in stage 3. During the operation frozen section
was examined in all patients with recurrence. One of our pa-
tient’s result was reported as malignant, and complementary
surgery (bilateral salpingooophorectomy + hysterectomy and
peritoneal biopsies) was applied to this patient. Conserva-
tive surgery was also applied to our other patients. Accord-
ing to the histopathology results after the investigation of the
recurrences, five cases belonged to the same histologic type
and one was a stage 1 serous carcinoma (Table 5). In our
study, four of six patients with recurrent disease had preop-
erative CA125 levels, and this value was above 35 in three of
them. None of the patients who experienced recurrence died
of BOT and all have since been completely free of the disease.

Factors associated with recurrence in BOT : We used the uni-
variate X-square test to evaluate the recurrent risk factors of
BOT, and Tables 6 and 7 indicate that there were three main
causes: age, conservative surgery, and stage.

4. Discussion
Despite a good prognosis, even with recurrence, there has

been a little concern about the optimal management of BOT
cases and a lack of clarity on best strategies. BOT often occurs
in younger patients during childbearing years. In the litera-
ture, 54% of the BOTs are women under the age of 40 [11].
Stage 1 patients have a very good prognosis [12]. There-
fore, conservative treatment becomes important. Therefore,
conservative surgery is a feasible option for many of these
women. Many published studies explored risk factors for
recurrence in patients with BOT; however, the conclusions
are still controversial. Identification of clinicopathological
variables predicting recurrence and survival may assist in
the selection of optimum treatments for BOT. The effect of
fertility-preserving surgery on the probability of recurrence

remains inconclusive. Several studies report no impact of
fertility-preserving surgery on recurrence and no difference
in overall survival between patients who underwent fertility-
sparing surgery and those who did not [13–15]. Others stud-
ies reported an association with worse outcomes for fertil-
ity preserving surgery [16–18]. Plett et al. [19] diagnosed
80.2% of 352 patients when they were in stage 1 and reported
the recurrence risk as 5.1% in these cases. They stated that
the most important risk factor in terms of recurrence was
stage and conservative surgery. A recent meta-analysis on
this subject by Huang et al. [20] also concluded that the re-
currence rate would be increased after conservative surgery
when comparedwith radical surgery. Recurrence rates in our
study were compatible with the literature, and conservative
ovarian surgery was applied to all patients with recurrence.
Conservative surgery can be performed in different ways and
can also have an impact on the outcome. Many authors stated
that they preffered to perform adnexectomy instead of cys-
tectomy in cases of unilateral BOT because the recurrence
rate was reported to be higher after cystectomy due to the
frequent multifocal nature of the disease [21, 22]. However,
Marchette et al. [23] reported that there was no statistically
significant difference between the 10-year recurrence rates
of the groups undergoing USO or cystectomy in their study
including 535 cases where they performed fertility-sparing
surgery. In the same study, they added that stage and bilat-
erality were important risk factors for recurrence. There is
no consensus on the necessity for surgical staging. This is
because there is no difference between the survival rates of
patients having staging surgery or not. Another controversy
regarding staging surgery is whether it should include lym-
phadenectomy. Current data demonstrate that lymph node
metastasis does not worsen OS [24, 25]. Guvenal et al. [26]
reported that staging surgery and lymphadenectomy did not
affect survival in their study involving 539 patients with a
multicenter. Other studies also report that lymphadenectomy
did not improve PFS or OS for BOT [15, 27, 28]. However,
Ureyen et al. [29] found that positive lymph node metastasis
was significantly associated with worse PFS in patients with
serous BOT. It cannot be denied that there are some benefits
of lymphadenectomy, such as helping to define the precise
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Table 6. Reccurence of BOT according surgical procedure
and pathological characteristics.

Recurrance Recurrance
p Odds ratio

No n (%) Yes n (%)

Pathology diagnosis
Serous 50 (90.9) 5 (9.1) 0.468
Mucinous 29 (96.7) 1 (3.3)
Seromucinous 11 (100.0) 0 (0.0)

Staging operation
Yes 61 (96.8) 2 (3.2) 0.177
No 29 (87.9) 4 (12.1)

Conservative surgery
Yes 39 (86.7) 6 (13.3) 0.009 1.154
No 51 (100.0) 0 (0.0)

Implant (non inv + inv)
Yes 11 (91.7) 1 (8.3) 0.562
No 79 (94.0) 5 (6.0)

Tumor size (cm)
3–10 44 (91.7) 4 (8.3) 0.843
10, 1–20 36 (94.7) 2 (5.3)
>20 10 (100.0) 0 (0.0)

Bilateral tumors
Yes 8 (88.9) 1 (11.1) 0.455
No 82 (94.3) 5 (5.7)

Stage
1 50(100.0) 0(0.0) 0.040 1.182
2–3 11 (84.6) 2 (15.4)

Micropapillaryvariant
Yes 7 (77.8) 2 (22.2) 0.097
No 83 (95.4) 4 (4.6)

Lymphadenectomy
Yes 58 (96.7) 2 (3.3) 0.193
No 32 (88.9) 4 (11.1)

n, Number; non inv, non invaziv; inv, invaziv; %, Line percentage; p,
Fisher’s exact chi-square test.

clinical-pathological stage. In this study, lymphadenectomy
was found to have no impact on recurrence. Kristensen et
al. [30], concluded that the presence of omental involvement
was detected in 12% of the patients with serous BOTs and
that a normal looking omentum did not exclude the presence
of microscopic implants. According to our series, 8 omen-
tal metastases were detected and omentum was the most fre-
quent site of the implants. Previous studies have suggested
that preoperative blood CA125 levels may serve as a prog-
nostic marker for BOT patients [15, 31]. In our study CA125
level was known in the cases of 4 recurrence patients, and it
was above 35 in for 3 patients. Similarly, Tang et al. [32]
showed in their study using a multivariable model that ele-
vated preoperative serum CA125 level was an independent
prognostic factor for PFS. Evidence from the largest cohort
with a long time follow-up, in Germany found that advanced
FIGO stage, incomplete staging, tumor residuals, and organ
preservation might be independent risk factors for recur-
rence [33]. Although a micropapillary growth pattern was

Table 7. Comparison of age, pre-procedure CA125 values
according to relapse.

Variable Recurrence Median (Min–Max) p

Age
No 42.0 (17–86)

0.005
Yes 29.0 (18–32)

CA125
No 29.2 (2–1733)

0.155
Yes 264.1 (18–983)

Min, Minimum; Max, Maximum; p, MannWhitney U Test.

reported to be an independent prognostic factor by some au-
thors [15], a micropapillary pattern itself is not usually ac-
cepted to be significantly associatedwithworse PFS than oth-
ers [33, 34]. Neither micropapillary variant nor presence of
implant had any impact on recurrence, according to our find-
ings. Several reports indicate that invasive implants are asso-
ciated with poor prognosis [18, 27, 34, 35]. Serous BOTwith
an invasive implant is considered to be low-grade serous ade-
nocarcinoma and associated with a significantly worse prog-
nosis [36, 37]. However, this study included only two BOT
patients who had invasive implants, and one of them experi-
enced recurrence at the fourteenth month, which developed
into Grade 1 serous carcinoma. Limitations of our research
were firstly related to the fact that the study was retrospec-
tive and that the follow-up period was 66 months because
we know that the recurrence risk of BOTs continues even
in 10 years of follow-up [23]. In addition, another factor
that may affect the results of our study is the surgical tech-
nique used. We did not include the surgical technique (la-
parotomy or laparoscopy) data in the evaluation criteria. In
conclusion, histologic type, staging during operation, pres-
ence of implants, size of the tumor, presence of micropapil-
lary variants, and lymphadenectomy are not correlated with
recurrence. There are three main causes of recurrence: Age,
conservative surgery and stage.
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