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/ABSTRACT

Background. Treatment of borderline ovarian tumors (BOTs)
remains contentious, and there is no consensus regarding
therapy for BOTs with invasive implants (BOTi). The benefits
of platinum-based adjuvant treatment were evaluated in
patients with BOTi at primary diagnosis.

Methods. The PubMed database was systematically searched
for articles using the following terms: ((borderline) OR (low
malignant potential) AND (ovarian)) AND ((tumor) OR (cancer))
AND (invasive implants) AND ((follow-up) OR (survival) OR
(treatment) OR (chemotherapy) OR (adjuvant treatment) OR
(surgery) OR (surgical treatment)).

Results. We identified 27 articles including 3,124 patients, 181
with invasive implants. All studies provided information
regarding mortality or recurrencerates. Central pathological
examination was performed in 19 studies. Eight studies
included more than 75% stage | patients; 7 included only

advanced-stage patients, and 14 included only serous BOT.
The pooled recurrence estimates for both treatment groups
(adjuvant treatment: 44.0%, upfront surgery: 21.3%) did
not differ significantly (p = .114). A meta-analysis of the 6
studies providing separate mortality datafor both treatment
groups favored surgical treatment only, but this difference
did not reach statistical significance (.05 < p < .1; odds
ratio: 0.33; 95% confidence interval: 0.09-1.71; p = .086).
We were unable to pool the results of the included
studies because not all studies registered events in both
treatment groups. Egger’s regression indicated low asym-
metry of the studies (p = .39), and no heterogeneity was
found (1> = 0%).

Conclusion. We did not find evidence supporting platinum-
based adjuvant therapy for BOT with invasive implants.
The Oncologist 2015;20:151-158

Implications for Practice: Borderline ovarian tumors (BOTs) have been a challenge for patients, pathologists, and oncologists. For
the group of patients with invasive implants, there is no consensus regarding standard therapy. Platinum-based regimens are
recognized as the standard chemotherapy for ovarian cancer, achieving the highest response rates and the longest survival;
however, this outcome does not seem to be the case in the setting of BOT with invasive implants. This meta-analysis examines the

benefits, or lack thereof, of platinum-based adjuvant treatment for BOTs.

INTRODUCTION

Borderline ovarian tumors (BOTs) were first described by Taylor
in 1929 [1] and have been a challenge for both pathologists
and oncologists. BOT is a disease of younger, fertile women,
generally with a benign course; however, a minority of patients
progress and eventually succumb to the disease. Although the
corrected survival for patients with disease confined to the
ovaryis 100%at 15 years [2], >30% of patients with serous BOT
with invasive implants will develop persistent or recurrent
tumor, most commonly low-grade serous carcinoma [3]. For
the group of patients with invasive implants, there is no
consensus regarding standard therapy. Some oncologists
would agree that adjuvant treatment is warranted for these
patients, based on their worse prognosis and the tendency of

these tumors to recur, not only as BOT but also as a low-grade
ovarian neoplasm; however, the response of such tumors to
systemic chemotherapy needs to be clarified. Platinum-based
regimens are recognized as the standard chemotherapy for
ovarian cancer, achieving the highest response rates and the
longest survival.

At present, chemotherapy is offered mostly to patients
with invasive implants, regardless of histological subtype.
We aimed to clarify the effect of platinum-based adjuvant
treatment on women of any age with a histological diagnosis of
BOT of any variant compared with no adjuvant treatment and
with regard to progression-free and overall survival and
response rates to adjuvant treatment.
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METHODS

Articles selected for inclusion were English-language, peer-
reviewed articles that examined the effect of platinum-based
chemotherapy on the treatment of BOT of any variant
presenting with invasive implants at primary diagnosis (BOTi).
We considered all articles, regardless of whether the studies
were retrospective or prospective.

We excluded reports that did not state outcomes from
BOTi patients separately from outcomes of BOT patients with
noninvasive implants or without implants. Also excluded
were studies that did not report the follow-up of patients
who received adjuvant treatment separately from those
receiving other treatments and those that did not use a
platinum-based regimen (at least in a group of patients); re-
ports treating patients with surgery only were considered.
Reports that stated outcomes from ovarian cancer patients
reported together with BOTi were also excluded, as were case
reports, which represent unusual occurrences and/or disease
courses.

Included in the analysis were women of any age with
a histological diagnosis of primary BOT of any variant with the
presence of invasive implants at primary diagnosis. Women
who did not have an up-to-date histological diagnosis of BOTi
(accordingto Bell et al. [4] and women with concurrent ovarian
cancer or other malignant tumors of the ovary were excluded.
We further excluded any form of recurrent BOT.

We considered articles in which at least one group of
patients with BOTi received adjuvant chemotherapy with
platinum-based regimens and articles in which at least one
group of patients with BOTi were treated by upfront surgery
only.

The primary and secondary endpoints were overall survival
and disease-free survival, respectively.

Search Strategy and Identification and Selection

of Studies

The PubMed database was searched using the following
searchterms: ((borderline) OR (low malignant potential) AND
(ovarian)) AND ((tumor) OR (cancer)) AND (invasive implants)
AND ((follow-up) OR (survival) OR (treatment) OR (chemo-
therapy) OR (adjuvant treatment) OR (surgery) OR (surgical
treatment)). All titles and abstracts retrieved by electronic
searches were examined. The full text of potentially relevant
references was obtained.

Each potentially relevant study was tabulated for each
characteristic: author, title, year of publication; inclusion and
exclusion criteria; study design; study population (total
number of enrolled patients; total number of patients
receiving adjuvant chemotherapy, radiotherapy or combina-
tion therapy; patients’ ages; histological subtype; Interna-
tional Federation of Gynecology and Obstetrics stage;
presence and type of implants; central pathological examina-
tion); surgery details (type of initial surgery, presence of
residual disease); chemotherapy details (regimen, dose and
number of cycles; use for primary or recurrent disease;
duration of follow-up); and outcome (recurrences, progression
to carcinoma or death; patient status [dead of disease, dead of
other causes, alive with disease, or alive with no evidence of
disease]; type of response to treatment).
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Odds ratio (OR) of mortality reduction is the primary
measure of treatment effect. The OR was imputed using the
raw data provided in the studies. OR and 95% confidence
intervals (Cls) for each side effect were calculated.

Pooled recurrence and mortality estimates were com-
puted using random-effects models. Odds ratios of mortality
and recurrence reduction were computed using random-
effectsmodelsto analyze the data. Egger’s regression intercept
testacross the different interventions was calculated using the
Comprehensive Meta Analysis V2 software (Biostat, Engle-
wood, NJ, http://www.meta-analysis.com).

The risk of bias was analyzed by funnel plot of the effect by
the inverse of its standard error. The symmetry of such funnel
plots was assessed formally with Egger’s test. The heteroge-
neity was assessed formally by calculating I%.

RESULTS

Study Selection

We identified 124 studies fulfilling our electronic search
criteria regarding adjuvant treatment. After screening by title
and abstract, 88 full-text articles were assessed. Of those, 25
were excluded because the follow-up of patients with BOTi was
presented together with other BOT patients or the follow-up of
patients who underwent chemotherapy for BOTi was pre-
sented together with those who underwent chemotherapy
for BOT. Another 7 articles were excluded because they did
not include BOTi, and 12 articles were excluded because
chemotherapy was either entirely non-platin-based or entirely
nonspecified. We excluded 2 articles that included only
patients with recurrent BOT, 13 case reports, and 3 articles
that also included patients with invasive ovarian cancer (10C).
A total of 26 studies were available for final analysis (Fig. 1).

Study Characteristics

According to the inclusion criteria, all studies considered at
least one patient with histologically confirmed primary BOT
with invasive implants. The characteristics of the reviewed
studies and topics addressed by the authors are shown in
Table 1. All studies were retrospective in nature. Together
3,124 patients were pooled, including 181 patients with BOTi.
There wasamean of 120 patients with BOT per study, amean of
7 BOTi patients receiving platinum-based adjuvant treatment
per study, and a mean of 1 BOTi patient per study being treated
by surgery only. All studies reported the duration of follow-up.
The mean follow-up ranged between 16 and 122 months.

Participant Characteristics

The mean age of the patients ranged from 21 to 55 years. In 8
studies, >75% of patients were stage |, whereas 7 studies
included only advanced-stage patients.

Overall, 18 studies carried out central pathological ex-
aminations. The studies included 2,019 patients with serous
BOT, 1,014 patients with mucinous BOT, 50 patients with
endometrioid BOT, and 48 with other types of BOT (mixed and
clear cell tumors). Of these studies, 14 included only patients
with serous BOT and 1 study included only patients with
endometrioid BOT. Regarding the presence of implants, 181
patients had invasive implants, of which 132 underwent
platinum-based treatment, 30 underwent surgical treatment

O?fi?ologist”


http://www.meta-analysis.com

Vasconcelos, Olschewski, Braicu et al.

153

—

£ Records identified through database searching: PubMed
-] ((Borderline) OR (low malignant potential) AND (ovarian)) AND ((tumor) OR (cancer)) AND
_g (invasive implants) AND ((follow-up) OR (survival) OR (treatment) OR (chemotherapy) OR
5 (adjuvant treatment) OR (surgery) OR (surgical treatment)).
s (n=124)
=
o
]
-E Records screened Records excluded
o (n=124) (n=136)
&
e
Full-text articles assessed i .
for eligibility Full-text article excluded, with
g (n = 88) reasons
a (n=62)
=
= 24 excluded because of
type of intervention
S Studies included in or participants
qualitative synthesis 25 excluded because of
{n=26) failure to accurately
report outcomes
- l 13 case reports
E
= Studies included in
= quantitative synthesis
(meta-analysis)
(n =6)

Figure 1. PRISMA flow diagram.

only, and the remaining patients underwent other forms of
adjuvant treatment (Table 1).

Interventions: Upfront Surgical Treatment,
Adjuvant Treatment

Upfront Surgical Treatment

In some of the studies, it was not possible to ascertain the
completeness of staging because it was not mentioned.
Whenever the authors did not mention how many patients
were staged but rather stated how many patients underwent
total abdominal hysterectomy, bilateral salpingo-oophorectomy,
unilateral salpingo-oophorectomy, or omentectomy separately,
the staging rate was calculated based on the number of patients
treated with at least O, which denotes intent to stage. According
to thismethod, the following rates were achieved: Camatte et al.,
100% [15]; Morice et al., 88% [16]; Seidman and Kurman, 78%
[18]; Laurent et al., 53% [14]; Gershenson and Silva, 49% [19];
Park et al., 41% [13]; de Nictolis et al., 30% [20]. The following
studies specifically mentioned the rate of comprehensive or
complete staging (inspection of all peritoneal surfaces, perito-
neal washings, omentectomy, and multiple biopsies): 100% by
Akeson et al. [22], Leary et al. [5], and Anfinan [7]; Snider et al.,
85% [24]; Lenhard et al., 76% [9]; Wong et al., 66% [12]; De laco
et al., 53% [30]; Zanetta et al., 44% [17]; Fauvet et al. [28] and
Longacre et al. [26], both 29%. The study by Kane et al. did not
specify the comprehensiveness of staging but included only
advanced stage, denoting some degree of staging [29]. Eichhorn
et al. [27], Goldstein and Ceniza [8], Kennedy and Hart [23], Bell
etal. [21, 31], and Deffieux et al. [10] mentioned the number of
staged patients but provided no definition of staging, with 100%,
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100%, 98%, 48%, and 23%, respectively. Sneige reported 100%
staging through peritoneal biopsies and washings and at least
omentectomy [6]. Prat and De Nictolis [25] did not mention the
extent of surgical staging; however, 37.7% of patients in the study
had advanced stage disease.

Eight studies reported the definition and/or number of
patients undergoing complete cytoreduction. The following
studies classified optimal cytoreduction as no visible evidence
of disease, and it was achieved in the following proportions of
cases: Akeson etal., 99% [22]; Kokawa et al., 98% [11]; Kennedy
and Hart, 98% [23]; Zanettaetal., 91%[17]; Learyetal., 86% [5];
Kane et al., 83% [29]; Gershenson and Silva, 48% [19]; Morice
etal., 28% [16].

Of the studies that reported the rates of optimal
cytoreduction, one emphasized the relationship between
complete cytoreduction and improved outcomes. Kokawa
et al. reported that the absence of residual tumors was
significantly associated with improved survival rates, although
the p value was not given [11]. Two studies did not find a
significant relationship between residual tumor characteristics
and outcomes during the follow-up period [16, 19].

Adjuvant Treatment

None of the studies provided information about the dosage
and schedules of treatment, providing only the information
“platin-based” treatment. Weincluded any study with patients
with BOTi in which at least a group underwent platin-based
treatment as long as the follow-up of these patients was
independently discernable in the article. Because of the low
number of patients, we did not set a minimum number of
patients per study.
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Table 1. Characteristics of the pooled studies

Chemotherapy in BOT With Invasive Implants

BOTi, n

- Total Residual Only serous Only
Study STx PTx N BOTi, n disease BOT late-stage BOT Survival®
Leary et al. (2014) [5] 0 36 36 36 X X X
Sneige et al. (2012) [6] 0 103 X
Anfinan et al. (2011) [7] 0 108
Goldstein and Ceniza (2000) [8] 0 1 7 2 X
Lenhard et al. (2009) [9] 1 10 113 11
Deffieux et al. (2005) [10] 0 1 9 1 X
Kokawa et al. (2009) [11] 0 2 225 2 X
Wong et al. (2007) [12] 0 3 247 3
Park et al. (2009) [13] 0 2 360 2 X
Laurent et al. (2008) [14] 0 1 15 1
Camatte et al. (2002) [15] 1 2 17 3 X X
Morice et al. (2003) [16] 3 12 80 15 X X X X
Zanetta et al. (2001) [17] 4 12 329 16 X
Seidman and Kurman (1996) [18] 4 3 65 13 X X
Gershenson and Silva (1990) [19] 1 3 82 13 X X X
de Nictolis et al. (1992) [20] 0 9 44 9 X
Bell et al. (2000) [21] 1 0 33 1
Akeson et al. (2008) [22] 1 6 399 7 X
Kennedy and Hart (1996) [23] 0 1 76 1 X X
Snider et al. (1991) [24] 0 1 27 1
Prat and De Nictolis (2002) [25] 0 5 137 6 X
Longacre et al. (2005) [26] 3 9 276 14 X
Eichhorn et al. (1999) [27] 1 2 84 3 X
Fauvet et al. (2012) [28] 5 0 97 5 X
Kane et al. (2010) [29] 1 0 18 1 X X X
de laco et al. (2009) [30] 4 4 168 4

#By treatment group.
bOnly endometrioid BOT.

Abbreviations: BOT, borderline ovarian tumor; BOTi, borderline ovarian tumor with invasive implant; PTx, platinum-based treatment; Stx, surgical

treatment; X, included in study.

Outcomes

Survival Analysis

Only one of the studies specifically analyzed the impact of
chemotherapy on patients with invasive implants. The only
study analyzing this specific issue had no control group. It
included 36 patients with serous BOTitreated with surgeryand
platinum-based adjuvant treatment, 13 of which relapsed at
a median of 27.3 months, 8 (22%) with invasive disease.
Despite the absence of a control group treated only with
upfront surgery, the authors suggested a possible role for
adjuvant chemotherapy in BOTs with invasive implants.

Recurrences and Mortality

The studies reported recurrence and mortality rates according
to different categories of study (e.g., staging, surgery, or
individual description of the patients who suffered a re-
currence). These numbers were used to calculate the number
of events in the adjuvant treatment group and in the surgery
group. For studies that provided the details of patients who
recurred and died in the text, these details were taken into
account in the calculations, considering only patients treated
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with platinum-based regimens (Tables 2, 3). The pooled
recurrence estimate was 44.0% (95% Cl: 0.354-0.529) for
patients with BOTi (n = 162) undergoing adjuvant treatment
and 21.3% (95% Cl: 0.087-0.435) for patients undergoing
upfront surgical treatment. The recurrence reduction was not
statistically significant (p = .114). Considering only the studies
including serous BOTi (n = 102), the recurrence reduction
remains not significant (p = .181); the pooled recurrence
estimate was 44.3% (95% Cl: 0.349-0.551) for patients
undergoing adjuvant treatment and 23.1% (95% Cl: 0.077—
0.521) for those undergoing surgical treatment.

The OR of mortality reduction with 95% confidence
intervals was the primary measure of treatment effect and
was calculated for each side effect. The meta-analysis of the
studies providing the numbers of events separately for the
adjuvant treatment group and the surgery-only group was
performed. Separate mortality data for both treatment groups
was available for 8 studies, 2 of which were excluded because
no deaths were reported (Table 3). Consequently, our estimate
is based on six studies. In the pooled analysis, upfront surgical
treatment showed only a trend toward lower mortality, but
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Table 2. Recurrence and mortality data from the pooled studies
Recurrence rate, % (n/n) Number of deaths

Mean -
Study follow-up (mo) ST AT ST AT
Leary et al. (2014) [5] 65 — 36.1(13/36) — 1
Fauvet et al. (2012) [28] 16 0(0/5) — -
Sneige et al. (2012) [6] 59 — 33.3 (3/9) — 0
Anfinan et al. (2011) [7] 37 — NA — 0
Kane et al. (2010) [29] 38 100 (1/1) — 1 —
Lenhard et al. (2009) [9] 115 0(0/1) 50 (5/10) 0 0
Kokawa et al. (2009) [11] 39 — 100 (2/2) — 3
Park et al. (2009) [13] 63 — 100 (2/2) - 1
Akeson et al. (2008) [22] 92 0(0/1) 0(0/6) 0 0
de laco et al. (2009) [30] 60 0(0/4) — —
Laurent et al. (2008) [14] 63 — 100 (1/1) — 1
Wong et al. (2007) [12] 21 — 66.7 (2/3) — 1
Deffieux et al. (2005) [10] 35 — 0(0/1) — 0
Longacre et al. (2005) [26] 141 0(0/3) 66.7 (6/9) 0 5
Morice et al. (2003) [16] 94 0(0/3) 41.7 (5/12) 0 3
Camatte et al. (2002) [15] 60 100 (1/1) 100 (2/2) 0 0
Prat and De Nictolis (2002) [25] 137 — 100 (5/5) — 3
Zanetta et al. (2001) [17] 70 25 (1/4) 41.7(5/12) 1 0
Bell et al. (2000) [21] 47 0(0/1) = 0 0
Goldstein and Ceniza (2000) [8] 102 — 100 (1/1) — 2
Eichhorn et al. (1999) [27] 90 100 (1/1) 50 (1/2) 1 1
Kennedy and Hart (1996) [23] 94 — 0(0/1) — 1
Seidman and Kurman (1996) [18] 100 50 (2/4) 66.7 (2/3) 1 1
de Nictolis et al. (1992) [20] 64 — 44.4 (4/9) — 4
Gershenson and Silva (1990) [19] 122 0(0/1) 33.3(1/3) 0 1
Snider et al. (1991) [24] 47 — 0(0/1) — 0

Abbreviations: AT, adjuvant treatment group; mo, months; NA, not available; ST, surgical treatment group.

Table 3. Mortality summary data for each intervention group
in the pooled studies

Duration of
AT ST follow-up,
Study (events/n)  (events/n)  mean (mo)
Lenhard et al. 5/10 0/1 115
(2009) [9]
Akeson et al. 0/6 0/1 92
(2008) [22]
Longacre et al. 5/9 0/3 141
(2005) [26]
Morice et al. 5/13 0/3 94
(2003) [16]
Camatte et al. 2/2 1/1 60
(2002) [15]
Zanetta et al. 5/12 1/4 70
(2001) [17]
Seidmann and 2/3 2/4 100
Kurman (1996) [18]
Gesherson and 1/3 0/1 122

Silva (1990) [19]

Abbreviations: AT, adjuvant treatment group; mo, months; ST, surgical
treatment group.
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this difference did not reach statistical significance (.05 <
p <.1;0R:0.33;95% Cl: 0.091-1.171; p = .086) (Fig. 2). There
was low evidence of asymmetry, indicating low risk of bias, as
shown by Egger’s test (p = .39). No evidence of heterogeneity
was shown (I* = 0%).

DIScUSSION

This paper is the first review of exclusively platinum-based
regimens in the treatment of primary BOT presenting with
invasive implants at primary diagnosis. Peritoneal implants are
found at initial diagnosis in 20%—46% of patients with serous
BOT [23], of which 83%—96% are noninvasive [32]. Given the
low prevalence of invasive implants in a disease that is
uncommon, this study benefits from the inclusion of 3,124
patients, 181 with invasive implants, representing every age
group, with amedian age range from 21 to 55 years.The review
further benefits from the inclusion of 18 studies that
performed a central pathological evaluation and from even
distribution regarding disease stage; 7 studies included only
the more unusual advanced-stage patients, and 8 studies
included >75% stage | patients. We opted to include
only platinum-based regimens because current consensus
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0Odds ratio and 95% CI

limit Z Value p Value

156
Study name Statistics for each study
Odds Lower Upper
ratio limit
Lenhard et al. 2009 [9] 0.333 0.011 10.107
Longacre et al. 2005 [26] 0.117  0.005 2909
Morice et al. 2003 [16] 0.221 0.009 5.159
Zanetta et al. 2001 [17] 0.467  0.037 5.903
Seidman and Kurman 1996 [18] 0.500  0.023 11.088
Gershenson and Silva 1990 [19] 0.556  0.013 24.513
0.326 0.091 1.171

0631 0528 - m
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Figure2. Forestplotshowingthe oddsratio, confidenceinterval,Zvalue, and p value for each side effect (surgery and adjuvant treatment)

and pooled odds ratio of mortality reduction with 95% Cls.
Abbreviation: Cl, confidence interval.

statements indicate that standard chemotherapy for ovarian
cancer should include a platinum-based compound [33-35].
Currently, all histological subtypes of epithelial ovarian tumors
are treated with the same first-line adjuvant treatment,
although serous, mucinous, and endometrioid tumors are
thought to have different ethiopathogeneses. Consequently,
we opted not to select one histological subtype, although 14
studies consider only serous BOT, including 1,089 patients (102
BOTi). We encountered several difficulties related to hetero-
geneous patient groups, incomplete descriptions of interven-
tions, and a general lack of information about dosage and
number of treatment cycles.

Surgeryformsthe basis of BOT treatment; however, only 30
patients with BOTi were treated exclusively by surgery, and
only 3 studies treated BOTi solely with surgery [28-30].
Evidence suggests that aggressive initial surgical debulking is
critical to outcome in ovarian cancer [36, 37]. The accuracy of
staging is generally reported incompletely. The calculated
figures range between 29% and 100% for complete or
comprehensive staging based on the surgical data provided
in the different studies. Although accurate staging is crucial for
the analysis of patient cohorts, not only in terms of effects of
treatment but also in terms of prognostic factors, it seems that
the recurrence and mortality rates do not differ substantially
between these works. This question was investigated by
Fauvet et al. [38], Snider et al. [24] and du Bois et al. [39]
analyzingtherole of restaging surgery in BOT. An upstaging rate
of 14.8% was reported, but there was no difference in
recurrence rates [38]. In contrast, the study by du Bois et al.
reported staging quality as a prognostic factor [39]. Incomplete
staging showed an elevated risk for recurrence compared with
comprehensive staging (hazard ratio [HR]: 1.77; 95% ClI:
1.15-2.71; p = .0091) and restaging after initial surgery had
a beneficial impact with respect to progress-free survival (HR:
0.577; 95% Cl: 0.36 —0.92; p = .0214) [39]. Snider et al. [24]
conclude that the low vyield of staging in patients with
mucinous tumors (0%) does not warrant a second operation.
The higher yield of staging in patients with serous tumors
(30.8%) suggests that the likelihood of upstaging the disease
exceeds the potential morbidity, and the procedure may be
warranted [24].
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The pooled recurrence estimate was 44.0% for patients
with BOTi undergoing adjuvant treatment and 21.3% for
patients undergoing upfront surgical treatment. Considering
only the studies including serous BOTi, the pooled recurrence
estimate was 44.3% for patients undergoing adjuvant
treatmentand 23.1% for those undergoing surgical treatment.
In both cases, the recurrence reduction was not statistically
significant (p = .114 and p = .181). Adjuvant chemotherapy is
often reserved for patients with invasive implants or bulky
unresectable residual tumors; therefore, a bias in the selection
of patients with higher risk of relapse could explain the worse
outcome observed in these studies for those patients receiving
chemotherapy. Nonetheless, according to these data, there is
no benefit in adding adjuvant treatment to upfront surgery in
patients with BOTi presenting with primary disease.

Of the studies analyzing the effect of adjuvant treatment
on a large cohort of patients with invasive implants, Bell et al.
[31], Gershenson et al. [3], and Leary et al. [5] provide the
largest published cohorts. Bell et al. included a large cohort of
patients with invasive implants, followed for a median of 53
months [31]. The study included 31 patients with invasive
implants, 48.4% of whom received platinum-based treatment;
of those, 26.7% died, whereas none of the patients who did
not receive chemotherapy died [31]. In a seminal work by
Gershenson et al. including 39 patients with BOTi followed
for 111 months (making it the largest published series
including solely BOTi patients), 79.4% were treated with
platinum-based chemotherapy [3]. The results indicated no
difference between those who received platinum-based
chemotherapy and those who did not. In fact, patients who
received postoperative platinum-based chemotherapy had
significantly worse progression-free survival than all other
patients. Moreover, >30% of the patients developed persis-
tent or recurrent tumor, most commonly serous carcinoma [3].
We were not able to include this study in our review because
the raw data (i.e., separate outcome for patients who un-
derwent chemotherapy and surgery) were not provided.

The recent work by Leary et al. included 36 patients with
serous BOTitreated with surgery and platinum-based adjuvant
treatment, 13 (36.1%) of which relapsed at a median of
27.3 months, 8 (22%) with invasive disease [5]. Their cohort
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compares favorably with the rate of relapse in the form of
carcinoma (20%—30%) described in the literature for BOTs with
invasive implants, and the authors concluded that chemo-
therapy plays a favorable role in BOTi [5]. Because the findings
ofthisstudy areinferential as aresult of the methodology used,
the robustness of the conclusions maybe overstated, requiring
caution in interpretation. As shown by the present review,
most BOTi patients (72.9%) reported in the literature are
treated with chemotherapy, with a pooled recurrence rate of
44.3%. The recurrence estimate for invasive disease was
impossible to pool because although the number of patients
that recurred as invasive ovarian cancer is usually provided, it
is not always linked to BOTi cases. Although the pooled
recurrence estimate for adjuvant treatment was higher than
that reported by Leary et al. [5], the pooled recurrence
estimate for patients undergoing surgical treatment only was
lower than that reported by Leary et al., at 23.1%. The
retrospective study by Leary et al. permits only comparative
analysis between published treatments, reflecting a common
limitation throughout the literature.

The meta-analysis resulting from pooling the results from 6
studies providing mortality data on both treatment groups
showed a trend favoring surgical treatment only but did not
reach statistical significance (OR: 0.33; 95% Cl: 0.091-1.171;
p = .086), showing low asymmetry of the studies (Egger’s test,
p = .39). At present, no evidence supports the use of adjuvant
treatment in patients with BOTi in the primary treatment
setting, although the majority of BOTi patients are offered
this treatment. Nonetheless, ~2.3% of patients with BOT
will develop invasive relapses, mostly as low-grade
carcinoma (50%—75%) [3, 39]. These are known to have low
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responsiveness to adjuvant treatment. Of the total patients
diagnosed with BOT, only ~0.8% will suffer a high-grade invasive
relapse [39]; therefore, it is unlikely that it will be possible to
demonstrate the global efficacy of adjuvant treatment in these
patients. In the recurrent setting, it is possible that patients
recurring as high-grade ovarian carcinoma will profit from
adjuvant treatment.

The most common problem encountered in studies is the
broad inclusion criteria, usually including women with serous
and mucinous BOT and women with implants or other high-risk
features. These contribute to making study interpretation
changeling. It is important that future BOT studies are
prospective, are well designed, and include a large cohort
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of international multicenter cohorts necessary. Retrospective
cohorts with broad inclusion criteria (e.g., “patients with BOT”)
are unlike to yield new knowledge of this disease. In the
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presenting with primary BOTi should be discussed individually
with the patient, and the patient should be informed about the
lack of evidence supporting this form of treatment.
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Abstract:

Borderline ovarian tumors represent a heterogeneous group of noninvasive tumors of uncertain malignant potential with
characteristic histology. They occur in younger women, are present at an early stage, and have a favorable prognosis, but
symptomatic recurrence and death may be found as long as 20 years after therapy in some patients. The molecular changes
in borderline ovarian tumors indicate linkage of this disease to type | ovarian tumors (low-grade ovarian carcinomas). The
pathological stage of disease and subclassification of extraovarian disease into invasive and noninvasive implants, together
with the presence of postoperative macroscopic residual disease, appear to be the major predictor of recurrence and
survival. However, it should be emphasized that the most important negative prognostic factor for recurrence is just the use
of conservative surgery, but without any impact on patient survival because most recurrent diseases are of the borderline
type—easily curable and with an excellent prognosis. Borderline tumors are difficult masses to correctly preoperatively
diagnose using imaging methods because their macroscopic features may overlap with invasive and benign ovarian tumors.
Over the past several decades, surgical therapy has shifted from a radical approach to more conservative treatment;
however, oncologic safety must always be balanced. Follow-up is essential using routine ultrasound imaging, with special
attention paid to the remaining ovary in conservatively treated patients. Current literature on this topic leads to a number of
controversies that will be discussed thoroughly in this article, with the aim to provide recommendations for the clinical
management of these patients.
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