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Abstract

Aim: To evaluate safety and fertility outcome after assisted
conception in patients who were treated conservatively for
a borderline ovarian tumor (BOT). Methods: A systematic lit-
erature review using Medline was conducted. From all the
relevant case series the following information was obtained
for each reported patient: primary diagnosis; disease stage;
surgical treatment; duration of follow-up; incidence of recur-
rence; current disease status; the number of controlled ovar-
ian stimulation cycles and/or oocyte retrievals, and success-
ful pregnancies. Results: Overall 588 articles were screened,
of which finally 15 reports including 62 patients met the in-
clusion criteria. Within a median follow-up duration of 52
months in this small group of patients, overall 12 patients
(19.4%) had recurrences, and those recurrences were again
successfully treated by surgery in 11 patients. In terms of as-
sisted reproductive outcome, in our series overall 152 ovari-
an stimulation cycles as well as 135 oocyte retrievals were
performed with a baby-take-home rate of 28.3% per stimu-
lated cycle. Conclusion: 1t is mandatory to counsel all pa-

tients with a history of BOT who are seeking treatment for
infertility that, due to the limited data, it is unclear whether
assisted reproductive techniques are associated with an in-
creased risk of recurrence. Copyright © 2010 S. Karger AG, Basel

Introduction

Borderline ovarian tumors (BOTs), also called atypi-
cally proliferating tumors and/or low malignant poten-
tial tumors, form a separate entity within the group of
ovarian tumors. These tumors are characterized by a cer-
tain degree of cellular proliferation and nuclear atypia in
the absence of infiltrative destructive growth or obvious
stromal invasion. BOTs account for 10-20% of ovarian
epithelial tumors [1].

In comparison to invasive carcinomas, BOTs are
mostly diagnosed at an earlier stage, resulting in an excel-
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lent prognosis. In a series of 2,818 women with BOTs
from the Surveillance, Epidemiology, and End Results
(SEER) database, the National Cancer Institute reported
the following 5- and 10-year relative survival rates [2]:
stage I, 99 and 97%; stage II, 98 and 90%; stage III, 96 and
88%, and stage I'V, 77 and 69%.

The average age at diagnosis is in the mid 40s, but the
highest frequency relative to invasive ovarian cancer of
these tumors occurs in the 15- to 29-year-old age group.
Thus, the disease frequently affects women who wish to
retain their fertility.

Whereas in the past total abdominal hysterectomy,
bilateral salpingo-oophorectomy with staging, was the
standard treatment regardless of age, unilateral salpingo-
oophorectomy and staging with preservation of the uter-
us and contralateral ovary has become the recommended
management for women who desire to bear a child [3].
Published series have shown recurrence rates of approxi-
mately 10-30% among women treated with such conser-
vative surgery, with the vast majority of recurrences oc-
curring as a second borderline tumor [4, 5].

Infertility is frequently observed in patients with
BOTs, with 10-35% of patients already having a history
of infertility before treatment [5, 6]. Because surgery itself
can cause infertility as a sequel of adhesions and removal
of the ovary and fallopian tube, the question of whether
these patients can have fertility treatment, e.g. in the form
of in vitro fertilization, is frequently asked.

The management of such patients has been a contro-
versial task, particularly since the use of fertility drugs
was identified as a risk factor for the development of ovar-
ian neoplasms in some studies (7, 8]; however, other stud-
ies have not been able to confirm this association [9, 10].
A meta-analysis of all the available literature found that
infertility treatment did not independently increase the
risk of ovarian neoplasm; however, infertility itself was an
independent risk factor for this disorder [11]. Thus, the
apparent association between fertility drug use and epi-
thelial ovarian neoplasm appears to be related to the fact
that these drugs are more likely to be used in infertile
women.

In addition, it is of note that data from in vitro exper-
imental approaches regarding the effects of gonadotro-
pins on the growth of ovarian epithelial cells have been
conflicting [12, 13].

In light of these conflicting reports, the question has
been raised whether assisted reproductive techniques, in-
cluding controlled ovarian stimulation and/or transvagi-
nal oocyte retrieval, can be safely offered to patients after
conservative surgery for BOTs.

Is ART Associated with an Increased
Recurrence Rate in BOT?

Material and Methods

Eligible case series and reports were identified using PubMed
software to search Medline (US National Library of Medicine,
Bethesda, Md., USA) for relevant articles from 1978 to September
2008, and by hand-searching the reference lists of the retrieved
articles. For computer searches, we used the following MeSH
terms or text words: ‘infertility’, ‘ovarian hyper-stimulation’, or
‘oocyte retrieval’, combined with ‘ovarian cancer’, ‘borderline’, or
‘low malignant potential’. The search was limited to reports pub-
lished in English.

We read the abstracts of all identified publications to exclude
those that were clearly not relevant. The full texts of the remain-
ing articles were read to determine if they met the inclusion crite-
ria. Where multiple reports from one study were found, the most
recent or most complete publication was used. Publications were
included in this summary if they report sufficiently on the out-
come of patients who underwent controlled ovarian stimulation
and/or transvaginal oocyte retrieval after conservative surgery
for BOTs. Since our focus was recurrent and not primary disease,
we only included patients who underwent assisted reproductive
techniques after conservative surgery for ovarian borderline tu-
mors, regardless of whether the patient had an in vitro fertiliza-
tion procedure prior to the primary diagnosis or not, since in our
opinion this has no impact on recurrent disease. The few patients
who already had recurrent disease prior to assisted conception
where successfully salvaged with no evidence of a second recur-
rence and were therefore also included. Publications considered
sufficient had to report at least the number of patients, incidence
of recurrences, current disease status, duration of follow-up,
number of ovarian stimulation cycles, number of oocyte retriev-
als, and number of successful pregnancies. Conservative surgery
was defined as a surgical procedure which did not result in the
complete removal of both ovaries. A complete surgical staging
procedure included exploration of the entire abdominal cavity
with peritoneal washings, infracolic omentectomy, and multiple
peritoneal biopsies. Since the time between assisted reproductive
intervention and recurrent disease was not clearly stated in the
majority of the cases, we defined the time until recurrent disease
beginning from the date of conservative surgery.

The following information was recorded for each reported pa-
tient: primary diagnosis; initial disease stage; histologic subtype;
surgical treatment; duration of follow-up; incidence of recurrence;
current disease status; number of controlled ovarian stimulation
cycles and/or oocyte retrievals, and successful pregnancies.

These data are summarized in a descriptive manner. Continu-
ous variables are reported as median * standard deviation (un-
less otherwise specified). Categorical variables are reported as ab-
solute number of patients and/or percentages of the whole group
studied.

Results

Overall 588 articles were screened, of which finally 15
reports including 62 patients met the inclusion criteria,
and therefore were considered as the study group. Those
articles are listed in table 1.
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Table 1. Reports on patients with a previous history of borderline ovarian tumor who underwent ovarian hyper-
stimulation (OS) and/or oocyte retrieval (OR) for assisted conception

Author Patients Recurrences Deaths Duration OS OR  Pregnancies
of FU
months
Nijman et al. [21], 1992 1 1 0 15 2 2 1
Mantzavinos et al. [22], 1994 2 0 0 60 3 3 1
Hershkovitz et al. [23], 1998 1 0 0 48 2 2 1
Hoffman et al. [24], 1999 1 0 0 53 3 2 1
Gallot et al. [25], 2000 1 0 0 41 1 1 1
Beiner et al. [26], 2001 7 2 0 50 18 18 6
Camatte et al. [27], 2002 2 2 0 81 2 1 2
Steinkampf et al. [28], 2003 2 0 0 108 11 4 2
Chan et al. [29], 2003 1 0 0 80 1 1 1
Fasouliotis et al. [30], 2004 5 1 0 39 17 17 6
Attar et al. [15], 2004 1 1 0 18 1 1 1
Marcickiewicz et al. [31], 2006 2 0 0 97 2 2 2
Fortin et al. [16], 2007 30 4 0 42 78 70 13
Park et al. [14], 2007 5 0 0 30 10 10 4
Porcu et al. [32], 2008 1 1 0 81 1 1 1
Total 62 12 0 52%£27* 152 135 43
FU = Follow-up.
@ Median * standard deviation.
The baseline characteristics and outcome of the iden- Comments

tified patients who underwent assisted conception after
conservative surgery for ovarian borderline tumor are
listed in table 2.

Except for 1 [14] patient who was treated with 6 cycles
of paclitaxel and carboplatin for micro-invasive disease,
none of the patients received adjuvant chemotherapy or
radiation following initial surgery.

Within a median follow-up duration of 52 months,
overall 12 patients (19.4%) in the study group had recur-
rences after assisted reproductive techniques. Of these 12
patients, 11 had a second borderline recurrence which
was successfully treated by surgery. All of these 11 pa-
tients were free of disease at the time reported. In 1 pa-
tient, who was initially diagnosed with a stage III serous
BOT showing micropapillary features, the disease reoc-
curred as a malignant tumor requiring adjuvant chemo-
therapy [15]. The initial baseline characteristics of those
patients who were diagnosed with recurrent disease are
listed separately in table 3.

In terms of assisted reproductive techniques after sur-
gery, overall 152 ovarian stimulation cycles as well as 135
oocyte retrievals were performed with a baby-take-home
rate of 28.3% per stimulated cycle.
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This summary of case series reports on the outcome
of 62 patients assembled from 15 publications on patients
with BOTs who underwent gonadotropin stimulation
with or without oocyte retrieval after fertility-sparing
cancer treatment.

Our main goal was to address the question whether
assisted reproductive techniques can be safely offered to
patients after conservative surgery for BOTs.

In the so far largest case series reported, Fortin et al.
[16] describe altogether 4 recurrences in 30 patients over-
all after a median follow-up of 93 months (13.3%), there-
fore suggesting that assisted reproductive techniques
could be used safely in patients who experience infertility
after conservative management of BOTs [16].

Together with other reports, we calculated a higher
recurrence rate of overall 19.4% which questions the safe-
ty of assisted reproductive techniques in these patients.

This recurrence rate is especially worrisome in light of
the so far largest population-based analysis of long-term
outcomes following conservative surgery for BOTs in-
cluding 193 patients [17], which reported an overall re-
currence rate of only 10.9%.
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Table 2. Baseline characteristics and outcome in patients who un-
derwent assisted conception after conservative surgery for ovar-
ian borderline tumor

Table 3. Baseline characteristics of patients who were diagnosed
with recurrent disease in the study group

Author Histology =~ Disease Surgical
Patients (n = 62) stage procedure

Histology Nijman et al. [21], 1992 Serous III USO

Serous 41 (66%) Beiner et al. [26], 2001 Mucinous  Not UsoO

Mucinous 14 (22%) staged

Other 1(2%) Serous 111 Uso

Not stated 6 (10%) Camatte et al. [27], 2002 Not stated  III Cystectomy
Disease stage Not stated ~ III USoO

I 42 (68%) Fasouliotis et al. [30], 2004 Serous I Cystectomy

1I 4 (6%) Attar et al. [15], 2004 Serous III UsO

111 14 (23%) (micro-

v 0 papillary)

Not stated 2 (3%) Fortin et al. [16], 2007 Serous I Cystectomy
Staging procedure Serous I UsoO

Complete 54 (87%) Serous I UsoO

Unstaged/incomplete 8 (13%) Serous 11 UsoO
Surgical procedure Porcu et al. [32], 2008 Serous I UsO

Cystectomy 16 (26%)

Uso 43 (69%) USO = Unilateral salpingo-oophorectomy.

Other 0

Not stated 3 (5%)
Medjian follow-up, months 52
Recurrence 12 (19.4%)

USO = Unilateral salpingo-oophorectomy.

It is unclear if this lower recurrence rate is related to a
lower rate of advanced disease (stage IT and III) in the se-
ries of Suh-Burgmann [17] in comparison to ours (3 vs.
29%). However, the stage distribution in her series is lim-
ited by the fact that only 8% of the patients had been com-
pletely staged in contrast to 87% of the patients included
in our series.

According to the stage distribution in the general pop-
ulation, advanced disease (stage II, III, and IV) occurs in
up to 20% of the patients [18]. Therefore, one might spec-
ulate that the high rate of stage I disease in the series pub-
lished by Suh-Burgmann [17] (97%) is most likely caused
by the fact that the vast majority of patients did not un-
dergo a complete surgical staging procedure, which might
have revealed more advanced disease.

According to a French multicenter study, 15% of the
patients with initially incomplete staging who underwent
a second surgical procedure were upstaged according to
final pathology [19]. However, in comparison to a non-
staged control group the rate of recurrence did not differ.
Therefore, we can only speculate about the natural be-
havior of these ‘silent’ borderline tumor cells which are

Is ART Associated with an Increased
Recurrence Rate in BOT?

left in situ in not-staged patients and do not lead to a high-
er rate of recurrence. Moreover, even in the case these
cells would continue to grow, the fact that in our series
the rate of recurrence is higher compared to the series re-
ported by Suh-Burgmann [17] makes assisted conception
even more worrisome.

On the contrary, if including only patients with stage
I disease as proposed by several experts [3], one might
argue that according to our data assisted reproductive
techniques could be performed safely since the rate of re-
currence in this subgroup (11.9%; n = 5 out of 42 patients
with stage I disease) does not significantly differ from the
recurrence rate reported by Suh-Burgmann [17] in her
analysis.

According to our analysis, the higher rate of recur-
rence for all patients in our series does not seem to be re-
lated to the type of initial surgery since the incidence of
cystectomy versus total oophorectomy is comparable to
the series published by Suh-Burgmann [17] (26 vs. 24%).
Based on the available literature, the rate of recurrence is
increased after cystectomy (between 12 and 58%) com-
pared to conventional oophorectomy [3, 4]. This higher
rate of relapse implies that the optimal treatment of BOT
is to perform a unilateral oophorectomy. A cystectomy
should only be performed in cases with bilateral tumor
and/or in patients with only one ovary remaining (previ-
ous history of an oophorectomy).
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Nevertheless, a direct statistical comparison of our
data to a historic control is inappropriate since the major-
ity of the data is based on cumulative case series in which
the individual data of the patients were not provided.
Thus, a multivariate analysis controlling for possible con-
founders such as patient age is not feasible. Moreover, un-
fortunately in the series published by Suh-Burgmann [17]
no comment was made on whether any of the patients
included had also received infertility treatment.

It is of note that despite the relatively high recurrence
rate in patients who underwent controlled ovarian stimu-
lation and/or oocyte retrieval, the overall outcome in
terms of survival is still excellent (100% after a median
follow-up of 52 months), with 98.4% of the patients being
free of disease at the time reported. These data further
support the already existing evidence about the fairly
good prognosis of ovarian borderline tumors even in case

With respect to the time to recurrence, about two
thirds of the patients who did recur were diagnosed with-
in 5 years after the initial surgery. For example, according
to Suh-Burgmann [17], the median time to recurrence
was 4.7 years, with 5 (23%) recurrences between 0 and 2
years following surgery, 8 (38%) recurrences between 2
and 5 years, 6 (28%) between 5 and 10 years, and 2 (10%)
more than 10 years after initial surgery.

In conclusion, according to the limited data, it is man-
datory to counsel all patients with a history of BOT, who
are seeking treatment for infertility, that it is unclear
whether assisted reproductive techniques are associated
with an increased risk of recurrence.

Moreover, since patients with this diagnosis are rare
and/or probably underreported, we propose a centralized
web-based reporting system in order to collect more data
regarding the outcome after assisted reproductive tech-

of recurrent disease [20].
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