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Key content
� Borderline ovarian tumours are a heterogeneous group of tumours
often seen in younger women.

� Many are only diagnosed after primary surgery has already taken
place for a presumed benign lesion.

� The subsequent management often causes confusion.
� Complete surgical staging is the cornerstone of management, but
conservative surgery is an acceptable alternative in those keen to
retain their fertility.

� The role of long-term follow-up is controversial.

Learning objectives
� To gain an overview of the pathology and biology of borderline
ovarian tumours.

� To understand the principles of surgical management in young
women and the importance of a multidisciplinary team
approach.

� To appreciate the value of following up these women.

Ethical issues
� Can we reduce the morbidity of radical surgery in a young woman
wishing to retain her fertility?

� Is a more conservative approach a safe alternative regarding cancer
prognosis?
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Introduction

Borderline ovarian tumours are a distinct pathological group of
neoplasms that demonstrate higher proliferative activity when
compared with benign neoplasms, but which do not show
stromal invasion.1 Also known as tumours of low malignant
potential, they were first described by Taylor2 and constitute
10–15% of all epithelial ovarian neoplasms.3

They are typically seen in a younger age group than their
invasive counterparts and are often diagnosed at an earlier
stage, resulting in an excellent prognosis. Survival rates are
better than those for women with frankly malignant ovarian
tumours.4 The 5-year survival rates for stage I borderline
ovarian tumours vary from 95–97%. Even women with stage III
disease have a good prognosis, with survival rates of 50–86%.
The 10-year survival rates range from 70–80%, owing to late
recurrence.5

Conversely, these figures demonstrate that some women do
succumb to their disease and it is thus critical to ensure that
cases are managed correctly. Factors such as the heterogeneity
of tumour types, the age and fertility of the woman and the stage
at presentation can render decision making regarding further
treatment complex and confusing. In this article we present
some of the background data and a practical management
strategy.

Risk factors

Many studies of the epidemiology of ovarian cancer
have combined borderline ovarian tumours and invasive
carcinomas. Younger women are more likely to have borderline
tumours compared with older women.6 Parous women have
a reduced risk of developing borderline ovarian tumours
compared with nulliparous women. Lactation is found to be
protective. These risk factors are similar to those recognised for
invasive ovarian cancer.7

However, unlike invasive ovarian cancer, oral contraceptive
use is not protective against the development of borderline
ovarian tumours. It has been suggested that this finding
may support the concept that borderline tumours represent
a disease that is distinct from invasive ovarian cancer.7

Furthermore, there is no evidence that women with mutations
of the BRCA genes, which clearly predispose to invasive cancers,
are at increased risk for the development of borderline ovarian
tumours.8

It is now clear from molecular studies that there are
at least two distinct forms of ovarian cancer. High-grade
serous cancers, which are associated with very high rates
of p53 mutation, are the most common form of invasive
neoplasm. Low-grade tumours, which include borderline
ovarian tumours, are characterised by mutations of the
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BRAF/KRAS pathway.9 It is thus clear that there is no
progression from one type to the other and that, although
borderline ovarian tumours can progress to invasive disease,
this tends to be the low-grade invasive phenotype rather than
the high grade.

Histological features

Serous borderline ovarian tumours are the most common
histological type (50%) and are bilateral in 30% of cases
(Figure 1). They can be associated with extra-ovarian lesions
(also called implants), which can be invasive or non-invasive,
as shown by their microscopic appearance.10

Mucinous borderline ovarian tumours (46%) are further
classified into intestinal (85%) and endocervical/müllerian
types (15%), depending on the nature of the lining
(Figure 2). They are associated with peritoneal pseudomyxoma
in 10% of cases and can be indistinguishable clinically

Figure 1. Serous borderline ovarian tumour

Figure 2. Mucinous borderline ovarian tumour

Box 1. Histological classification of borderline ovarian
tumours

Serous 50%
• micropapillary
• microinvasive

Mucinous 46%
• intestinal
• endocervical/müllerian

Endometrioid, clear cell, Brenner and mixed 4%

Figure 3. Histological features of borderline ovarian tumours:
nuclear stratification and hyperchromasia, prominent nucleoli and the
presence of mitotic figures. Stromal invasion is absent

from primary appendiceal tumours, necessitating a thorough
investigation of the gastrointestinal tract with special attention
to the appendix.10, 11 These tumours are known to have a
complex architecture and the presence of cytological atypia
is enough to classify a mucinous tumour as a carcinoma even
without evidence of destructive stromal invasion. Extensive
sampling from the tumour is, therefore, recommended.

The mixed, endometrioid, clear cell and Brenner varieties of
borderline ovarian tumour are relatively rare (4%) (Box 1).12

Histological features are defined by epithelial cellular
proliferation greater than that seen in benign tumours
(Figure 3). Borderline ovarian tumours have a stratified
epithelium with varying degrees of nuclear atypia and increased
mitotic activity; their lack of stromal invasion distinguishes
them from invasive carcinomas.13

Diagnosis

Determining preoperatively whether a pelvic mass represents
benign or malignant disease is difficult. Borderline ovarian
tumours are more likely to be asymptomatic and to be
diagnosed as an incidental finding or at routine examination.
Among those who report symptoms, women with borderline

116 C© 2012 Royal College of Obstetricians and Gynaecologists



Bagade et al.

Figure 4. Management of borderline ovarian tumours

ovarian tumours have a longer duration of symptoms comp-
ared with women with invasive tumours.14 As with any other
adnexal mass, there may be complaints of pelvic pain, bloating,
dyspareunia, menstrual irregularities and pressure symptoms
such as frequency of micturition and constipation.

Serum CA125 levels may be raised: one study15

demonstrated a high level of this tumour marker in 75% of
serous and 30% of mucinous borderline ovarian tumours.
Serum CA19-9 levels are frequently raised in mucinous
borderline ovarian tumours. Other tumour markers such as
CEA, CA15-3 and CA72-4 may help detection but are not
specific and may be within normal limits or only minimally
elevated in a fair proportion of cases.16 Many borderline
ovarian tumours occur in younger, premenopausal women,
therefore the risk of malignancy index, which uses menopausal
status, is often low.17

Transvaginal ultrasound, which is commonly used to
assess ovarian pathology, provides information regarding cyst
diameter, thickness and regularity of cyst wall, complexity
(solid areas, septa, intracystic papillary projections) and
presence of ascites. Colour Doppler investigation demonstrates
intracystic blood flow and is sensitive in differentiating
malignancies from benign tumours.18 A wide variety of
appearances, ranging from unilocular cysts, minimally septate
cysts with papillary projections and markedly septate
lesions with plaque-like excrescences to solid lesions with
exophytic papillary projections, can be demonstrated on
magnetic resonance imaging (MRI). Information acquired
from MRI, including presence of peritoneal and extra-
ovarian lesions, can aid management strategies and surgical

planning in those women being considered for conservative
surgery.19

Management

Management of borderline ovarian tumours is individualised
and depends on the age of the woman, the stage of the
disease, the potential desire for pregnancy and the nature of
the peritoneal implants (Figure 4). Standard management is
similar to that of invasive ovarian cancer: namely, accurate
staging and cytoreductive surgery where appropriate. Where
possible, ovarian tumours should be subjected to frozen section
analysis. The diagnosis can sometimes be difficult, however,
because of the heterogeneity of appearance, particularly in
large tumours and those of mucinous variety; this makes
the accuracy of frozen section analysis in the diagnosis of
borderline ovarian tumours relatively low.20

If the frozen section is reported as borderline, for the older
woman with no fertility concerns a complete staging should be
undertaken, which should include:

� exploration of the entire abdominal cavity with peritoneal
washings

� total abdominal hysterectomy
� bilateral salpingo-oophorectomy and infracolic omen-

tectomy
� appendicectomy in the case of mucinous tumours.

Approximately one-third of cases reported as borderline
at frozen section are later reclassified as invasive tumours.
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Although no survival benefit has been shown with
lymphadenectomy in borderline ovarian tumours, to ensure
that such cases of invasive disease are fully staged,
lymphadenectomy should be considered.20

When a borderline tumour is diagnosed on histology after
primary surgery, a referral to the regional cancer centre
followed by discussion at the local multidisciplinary team
meeting may be useful; this is our practice in the North of
England Cancer Network. Further management is planned
according to the histology, grade, stage, DNA ploidy status,
fertility preferences and completeness of primary surgery.

The role of restaging and completion surgery
There is no consensus regarding which cases need restaging or
completion surgery. Overall, survival and recurrence rates do
not appear to differ between women with borderline tumours
who have undergone restaging compared to those who have
not, but in part this may be related to the overall good
prognosis of this disease — which means that demonstrating
survival differences is difficult. A case-by-case approach, taking
into account the adequacy of the initial surgery, must be
followed.21, 22 The decision to undertake further surgery will
largely be determined by three factors: the histological subtype
of borderline ovarian tumour, the completeness of the primary
surgery and the fertility desires of the woman.

The risk of recurrence as invasive disease is significantly
higher in borderline ovarian tumours with invasive implants
compared with those with non-invasive implants (31% versus
21% over 5 years).23 The presence of DNA aneuploidy is an
independent risk factor associated with a 19-fold increase in
the subsequent risk of dying when compared with diploid
tumours.24 Restaging may be warranted for women with
micropapillary tumours, invasive implants or DNA aneuploidy
and those with no fertility concerns.

There is less justification for further surgery for a woman
who has undergone full laparotomy with inspection of all
surfaces at primary surgery compared with a woman who
has undergone only limited assessment. Hence, assessment of
the contralateral ovary, omentum and peritoneal surfaces at
primary surgery is helpful.

Restaging surgery should include peritoneal washings,
omentectomy and complete examination of the peritoneum
with/without hysterectomy and removal of the contralateral
ovary (depending upon fertility desires). There appears to be
no benefit to lymphadenectomy in this setting.25

The role of conservative surgery and subsequent
fertility
Because borderline ovarian tumours are more likely to develop
in younger women, fertility is frequently an issue when
discussing treatment options. Conservative surgery is an
acceptable alternative for those women with early-stage disease

who are keen to retain their fertility. Careful counselling
regarding the risk of recurrence and subsequent fertility is
essential.

Conservative surgery is defined as surgery with complete
staging but with preservation of the uterus and at least a
part of one ovary to preserve fertility. The two common
options are cystectomy and unilateral salpingo-oophorectomy,
with/without infracolic omentectomy and peritoneal washings.
Systematic biopsies of a macroscopically normal contralateral
ovary are not recommended because they do not exclude
recurrent disease, they yield no abnormal histological findings
and they interfere with fertility further as a result of
adhesions.25, 26 Morbidity may also be reduced by less radical
surgery, but clearly this must not be at the expense of safety
with regard to cancer prognosis.

Relapse rates are higher after cystectomy (12–58%) and
salpingo-oophorectomy (0–20%) compared with radical
surgery (2.5–5.7%); there may be late recurrences, and the
importance of careful, long-term follow-up needs to be
stressed.11 However, most recurrent disease is of the borderline
type, which is easily resectable and associated with an excellent
prognosis.27

Several reports26, 28, 29 have been published regarding fertility
outcomes after treatment of borderline ovarian tumours. They
suggest no adverse effect of pregnancy on the disease or
vice versa. Spontaneous fertility rates reported in literature
vary between 32–65%, with nearly half of the women treated
conservatively conceiving spontaneously.24

Some small studies have demonstrated that the recurrence
rate of borderline ovarian tumours following fertility treatment
(ovulation stimulation with clomiphene citrate, in vitro
fertilisation) varies from 13–29%. However, the recurrences
were probably more a result of the conservative nature of
surgery than of the fertility drugs. Most authors advise
limitation of the number of stimulation cycles and treatment
only of women with stage I disease.6, 30, 31

The need for removal of the remaining ovary and uterus
once the family is complete is debatable. Because recurrence is
usually easily resectable, with borderline histology, one could
recommend waiting until recurrence develops to perform
any radical surgery. However, because of psychological stress,
some women will choose to have definitive treatment upon
completion of their family.11, 12

The role of laparoscopy
Increasing use of laparoscopy in oncology has led to a
change in the surgical approach for borderline tumours, but
there are concerns regarding the possibilities of cyst rupture,
development of port-site metastases and understaging of
disease; higher risk of recurrence and worsened survival have
been documented.11, 32, 33 In the absence of clear evidence to the
contrary, staging and treatment of borderline ovarian tumours
should ideally be performed by midline laparotomy.
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The role of chemotherapy
No role for adjuvant chemotherapy has been demonstrated for
borderline ovarian tumours and there are no relevant clinical
trials. Consideration may be given to chemotherapy in the
setting of recurrent borderline ovarian tumour that is not
amenable to surgical resection, particularly as undiagnosed
invasive disease cannot be excluded in this situation.

Suggested follow-up
The risk of recurrence varies between 0–58%, depending
upon the histological type of borderline ovarian tumour and
extent of primary surgery. Published evidence11, 12 suggests
that the incidence of invasive disease at recurrence varies
from 8–73%. For women treated with conservative surgery,
clinical examination and vaginal ultrasound have been shown
to benefit the detection of recurrent disease.34 Currently, we
follow up every 3 months for the first 2 years, every 6 months
for the next 2 years and annually thereafter.

Conclusion

Borderline ovarian tumours are a separate entity among
ovarian tumours, characterised by a degree of cellular
proliferation and nuclear atypia in the absence of stromal
invasion. They are commonly seen in younger women and
have an excellent prognosis. The cornerstone of management
is complete staging. In early-stage disease, fertility-sparing
surgery can be performed without affecting overall survival.
When a borderline ovarian tumour is diagnosed after primary
surgery for presumed benign disease, histological review and
discussion in a multidisciplinary team meeting with specialist
input from a gynaecological oncologist are recommended to
ensure best management.
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