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Abstract

Borderline ovarian tumors (BOTS) are neoplasms with benign and malignant characteristics, affecting young women in
childbearing age. Finding incidental adnexal mass in pregnancy is more common with the use of ultrasound, incidence
is about 2% to 10% of pregnancies. A great majority of adnexal masses excised during pregnancy are in fact BOTS.
Treatment varies depending of gestational age: before 24 gestational week is usually conservative and surgical staging.
Radical management is reserved to patients with suspected malignancy and satisfied parity. A 38-years-old woman
presented to external consultation in a rural hospital with 36 gestational weeks of her fourth pregnancy, without antenatal
control and asymptomatic. Obstetric ultrasound reported: right ovarian tumor with cystic and solid areas. Laboratory data
were normal. She underwent elective cesarean and exploratory laparotomy, surgical findings were: a term female baby
with no obstetric complications and a right ovarian tumor with trans-operatory report of mucinous epithelial cells with
atypia, suggestive of ovarian borderline tumor. Based on this, a hysterectomy with bilateral oophorectomy was performed.
No complications were reported. Post-operatory evolution was normal. Definitive histopathological study reported a
borderline ovarian tumor.
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1 Introduction

Borderline ovarian tumors (BOTS) are defined as an entity with histopathological characteristics between benign and
malignant neoplasm ™. These tumors account for almost 10%-20% of ovarian neoplasms 2. There are often seen in young
women whom are in childbearing age. They have a good prognosis in early stages and in absence of peritoneal implants .
There are described three subtypes: serous, mucinous and clear cells, being the first the most common (65%). When an
invasive carcinoma is identified, usually is associated with poor prognostic . Finding incidental adnexal mass in
pregnhancy is more common with the use of ultrasound and incidence can vary based on study population, use of
sonography, and gestational age at presentation. It is reasonable to estimate that clinicians can expect to encounter adnexal
masses in 2% to 10% of all pregnancies . Around 2% to 3% of masses removed during pregnancy are found to be
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malignant and this is a key issue to be considered when counseling the patient. Despite this fact, the great majority of high
suspicion adnexal masses excised during pregnancy are in fact BOTs [®. We present a case of a pregnant woman with a
borderline ovarian tumor in a Rural Hospital.

2 Case presentation

A native 38 years old woman presented to external consultation in a Rural Hospital (rural hospital of PROSPERA, a social
program of Federal Government and Instituto Mexicano del Seguro Social) with 36th gestational week of her fourth
pregnancy (G4P3CO0AO0), without antenatal control and with satisfied parity. She was asymptomatic and physical
exploration was normal. Obstetric ultrasound reported: right ovarian tumor, 8 cm of diameter, heterogeneous, with cystic
and solid areas, no calcifications and diffused and non-defined borders (see Figure 1). Laboratory data and tumor markers
were normal. She could’t be referred to other hospital because of lack of economic resources. At 38th gestational week,
she underwent elective cesarean and exploratory laparotomy with trans-operatory study, surgical findings were: a term
female baby with no obstetric complications and a right ovarian tumor measuring 9 cm x 8 cm x 7 cm, heterogeneous whit
cystic and solid components, citrine liquid on peritoneal cavity (see Figure 2), trans-operatory study reported mucinous
epithelial cells with atypia, suggestive of ovarian borderline tumor. Based on this report, a hysterectomy with bilateral
oophorectomy and omental biopsy was performed. No complications were reported. Post-operatory evolution was hormal.
Patient was discharged at third post-operatory day. Following was at 3, 6 and 12 post-operative months with laboratory
and ultrasound, showing no evidence of recurrence. Definitive histopathological study reported an ovarian tumor with
capsular integrity; neoplastic cells delimited by a fibroconjuntive and vascularized wall, coated with cylindrical cells with
irregular nucleus, without evidence of stromal invasion, with papillary formations that bulge through the oviduct lumen
(see Figures 3, 4).

Figure 1. Simple pelvic ultrasound. Ovoid lesion (8 cm
x 6.5 cm) with heterogeneous quistic and solid densities
delimited by a difuse round bordered capsule.

Figure 2. Surgical specimen. Right ovarian tumor
measuring 9 cm x 8 cm x 7 cm, heterogeneous whit
cystic and solid components.
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Figure 3. Hematoxylin and eosin-stained section. Shows the cylindrical cells with irregular nucleous delimited by wall of
vascularized fibroconjuntive tissue.
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Figure 4. Hematoxylin and eosm-stalned section. Papllar formations protruding towards the lumen are observed without
evidence of stromal invasion o extraovaric implants.

3 Discussion

BOTs are an intermediate histological entity between benign and invasive ovarian tumor; representing almost 10%-20% of
all ovarian epithelial tumors ). Approximately one-third is diagnosed in young women (< 40 years); however there is lack
of knowledge about the epidemiology and management of BOTSs diagnosed during pregnancy and even less information of
treatment in rural and marginal areas. Previous studies in pregnant patients with adnexal masses have reported an
incidence of BOTs of 0.15% to 3% ®!. BOTs are frequently diagnosed during the first trimester and usually they are
detected in routine imaging studies. When symptomatic, patients may refer to unspecific abdominal
pain [,

Histologically, these tumors are defined as neoplasms with cytological atypia and proliferative patterns of growth
cribriform and glandular patterns as well as goblet cell shape can be found depending on the subtype, both in the absence
of estromal invasion. The subtypes described in literature have significant differences among them referent to histology,
molecular biology and response to treatment and should be always determined by an expert pathologist who can define the
precise diagnosis and discard the presence of extraovarian metastases . Mucinous tumors are sub-classified in two main
types: intestinal or endocervical (Mdillerian). Although the epithelial cells found in these tumors resemble those in the
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gastrointestinal tract or endocervical carcinomas, the histopathological criteria for diagnosis have generated controversy.
In addition, there had been series of cases which haven’t observed a “pure” endocervical subtype, and has also been
associated with Brenner’s tumor by the findings of transitional cells in mucinous tumor ©!. BOTs have been described as a
unilateral, solid or cystic tumors filled with mucinous material; can be multiloculated and present papillary excrescences,
which are delimited by a white smooth capsule. Its size can be very variable and common presentation ranges between
8-20 centimeters, but it has been reported much bigger. Solid areas should be studied with special attention in search of
any invasive carcinoma “%. Mucinous epithelium and glandular complex formations can be identified in the benign
presentation of ovarian mucinous tumor, but some histological features associated with the borderline presentation might
include: epithelial stratification (more 3 layers), cytological atypia, microinvasion (< 5 mm) in 10%-20%, or necrosis;
however, only the stromal invasion greater than 5 mm has been associated with a poorer prognosis and must be catalogued
as an invasive carcinoma. Peritoneal implants have not been associated to mucinous borderline neoplasms, a marked
difference with serous neoplasms ™ . The concept defined as low-grade intraepithelial neoplasm (grade 1) is applied
when there is absence of marked cytological atypia, and it is associated with tumors originated from mutation of genes like
KRAS, BRAF, PTEN and Beta Catenin. K-RAS mutation can be found in almost 50% of grade 1 tumors. On the contrary,
high-grade potential tumors (grade 2) are defined as premalignant lesions with genetical instability, usually associated to
mutation of the TP53 gene 34,

There are several theories regarding the progression from the benign mucinous adenoma to invasive carcinoma in
which the molecular biology of these tumors plays an important role depending on the site of the initial mutation and it
is similar among histological subtypes including: PTEN, CTNN-B1, PI3CA and ARID1A. The actual information on
immunohistochemical and genetic study of mucinous ovarian tumors supports that there is a progression from mucinous
cistoadenoma to mucinous borderline neoplasm to mucinous adenocarcinoma .

Diagnostic workup of BOT’s include transcutaneous and transvaginal pelvic ultrasound, an essential and reliable
technique that could determine the origin of the mass, as well as its location, size and internal structure (existing vegetation
or septa) and classify it into one of the following five categories: unilocular, unilocular-solid, multilocular, multilocular-
solid, or solid ™. In our case just was permorfed trans-abdominal ultrasound. Color Doppler imaging should also be
performed to obtain a vascular road map of the ovarian mass "1, Pelvic MRI with gadolinium injection can be performed
after the first trimester. This drug is classified as a category C drug by FDA. Borderline tumors show a greater degree of
complexity, with thickened walls or septae and internal solid components 8. MRI has advantages of depicting more
distant findings, such as widespread ascites, peritoneal implants, and pelvic or retroperitoneal adenopathy, and of being
more accurate overall than sonography in the distinction of benign from malignant ovarian masses ™!, Pelvic CT scanning
is not indicated during pregnancy. These studies could not be obtained because of economical limitation of the unit and the
patient. As CA 125 is found at high levels during the first trimester and then returns to normal, it is not really useful, but
remains interesting for follow-up ?%. The “ADNEX” index is a model with three clinical predictors (age, serum CA-125
level, type of centre) and six ultrasound predictors (maximal diameter of lesion, proportion of solid tissue, more than 10
cyst locules, number of papillary projections, acoustic shadows, and ascites). Serum CA-125 level and proportion of solid
tissue were the strongest predictors. This prediction model is able to discriminate between five types of adnexal tumor
(benign, borderline, stage | cancer, stage II-1V cancer, and secondary metastatic cancer), while still showing excellent
overall discriminative capacity between benign and all malignant tumors, resulted in sensitivity of 96.5% and specificity
of 71.3%. Unfortunately this index is not still validated for pregnant women 2. In patients with suspicious ultrasound of
malignant ovarian tumor, the surgical staging procedure is threefold. Diagnosis and histopathological grade of the tumor
provide useful information to be discussed depending on the age of pregnancy and to perform initial treatment (surgery or
chemotherapy) ¢,

These tumors can be treated conservatively by adnexectomy and peritoneal cytology and exploration with biopsies, never
lead to the end of the pregnancy and should be performed without rupture 2. It is mostly done by laparotomy, but
laparoscopic surgery may be an option before 24 weeks. Tumor rupture is significantly more frequent during laparoscopy
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compared to laparotomy (29.5% vs. 13.1%) (2. Cystectomy is associated with a higher recurrence rate (up to 31%) 1. 1t
should be performed only for patients with bilateral tumors and/or only one ovary; it was associated with a higher rate of
intraoperative cyst rupture ¥ and with the knowledge that is not safe in patients with mucinous borderline tumors
because is associated with an increased risk of recurrence in the form of invasive carcinoma !, but is an acceptable option
for women who plan further pregnancies .. If borderline tumor is revealed by the histology of a surgical specimen, it
seems reasonable to defer surgical treatment until after delivery and the surgical staging should be completed 3-6 weeks
after delivery ™. Spontaneous conception is reported after conservative surgery in 50% of patients without any
deterioration in the survival rate ", The available data suggest that the rate of recurrence is higher after conservative
surgery (10% to 20% vs. approximately 5% for radical surgery) ?2. Nevertheless, the psychological impact of waiting for
relapse is considerable and there is still a risk for development of invasive ovarian tumors, for this reason its recommend
definitive surgery after family planning is completed 4. There is no clear evidence that chemotherapy can decrease
relapse rates or improve survival in any subset of patients with this diagnostic 2.

These tumors when treated with adjuvant chemotherapy or radiotherapy showed high persistent or recurrent disease (up
to 40%) %1, In the case of relapse on the remaining ovary after conservative surgery, cystectomy may be proposed to
preserve fertility, or salpingoophorectomy with or without hysterectomy is performed. When extraovarian recurrence or
invasive disease occurs, extensive cytoreductive surgery, in line with the surgical management of primary ovarian cancer,
is the treatment option of choice *!. The overall recurrence rate for patients previously treated is estimated to be up to
11%. The absolute rate for malignant transformation is about 2%-4% !,

Follow-up is usually a combination of clinical examination, ultrasound, and CA125 levels. During the initial two years,
follow-up evaluation is performed every three months. Patients are then evaluated biannually for 3-5 years after surgery,
and then annually thereafter ?® %!, Transvaginal and transabdominal ultrasound are the optimal techniques for the
surveillance because of their high ability to detect discrete intraovarian abnormalities as well as extraovarian implants %,

4 Conclusions

Current guidelines for diagnosis and treatment of BOTs is mainly focused to urban centers and despite the evidence
supporting those, characteristics between urban populations, rural and extremly poor areas, make not feasible the
appliance of these guides in marginal zones. We consider the importance of this case is to reaffirm the diagnostic criteria
and therapeutic to be taken account in a pregnant woman in extremly poverty conditios with suspicious findings
in ultrasound and intraoperative report borderline ovarian tumor. Although current publications refer to a conservative
surgery in women who want to conserve fertility, there is clear evidence that radical surgery offers the lowest rates of
recurrence, therefore we consider that treatment in a patient with satisfied parity, poor prenatal care and without adequate
diagnostic tools and in the third trimester of pregnancy, should be candidate to perform caesarean section with a radical
surgery.
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