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The incidence of ovarian cancer during pregnancy is low. Most adnexal tumors

removed during pregnancy are benign, with ovarian carcinomas found in

approximately 1: 10,000–1: 50,000 pregnancies. Literature on this disease is

scarce and consists mostly of retrospective studies and case reports. We report

the case of a pregnant patient who presented with a primary intestinal-type

mucinous adenocarcinoma of the ovary and underwent unilateral salpingo-

oophorectomy, with no additional surgical or chemotherapy treatment after the

histological diagnosis, despite an infiltrative stromal invasion pattern. To the best

of our knowledge, no such case has been previously reported. Conservative

treatment in this case of early ovarian carcinoma is possible during pregnancy

and should be performed in the Department of Gynecological Oncology and

Obstetrics of a tertiary referral hospital. Given the possibility of disease recurrence,

such patients require strict clinical oncological surveillance, specialized prenatal

care, and assistance from a multidisciplinary team to improve the maternal and

perinatal outcomes.
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1. Introduction

The incidence of ovarian cancer during pregnancy is rare, with ovarian carcinomas
occurring in approximately 1: 10,000–1: 50,000 pregnancies (1, 2). Most adnexal tumors
removed during pregnancy are benign. The main reason for doing a surgical approach
for adnexal tumors during pregnancy is the risk of rupture, torsion, and malignancy.
The best treatment for ovarian carcinoma during pregnancy has not yet been established
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because this condition is rare; the literature on this subject is
scarce, consisting mostly of retrospective studies and case reports
(3). However, there is no report of a primary intestinal-type
mucinous adenocarcinoma of the ovary with a pattern of infiltrative
stromal invasion concomitant with pregnancy. The lack of specific
guidelines, notwithstanding.

Treatment should include attention to the stage of the disease,
gestational age, and the wishes of the patient (4–8). In general, this
also involves conservative surgery with unilateral adnexectomy and
fetal preservation (5, 9). After conservative surgery, some authors
have recommended the use of antineoplastic chemotherapy drugs
during pregnancy to prevent the spread of malignant cells and
to eliminate possible tumor cells. In our case, however, unilateral
salpingo-oophorectomy was performed with no additional surgical
or chemotherapy treatment after the histological diagnosis, despite
an infiltrative stromal invasion pattern related to increased disease
aggressiveness (10). The objective of this case report is to present
a case of primary intestinal-type mucinous adenocarcinoma of
the ovary and to share our experience with this rare disease
diagnosed during pregnancy, the maternal and fetal outcomes, and
the subsequent oncological follow-up.

2. Case report

2.1. Case presentation

Our patient was a 29-year-old woman, gravida 3, with a
history of cesarean deliveries. During gynecological follow-up for
contraception, a nodular image was identified in the right ovary
on pelvic ultrasonography (USG) performed in February 2019.
The cyst was solid, with regular thin walls and heterogeneous,
thick content, without vascular expression on Doppler. It measured
14.5 cm×14 cm×10.4 cm (Figure 1). Due to the size of the tumor,
surgical removal was indicated. However, in March 2019, during
the preoperative examination, the patient was found to be pregnant
and she was referred to our high-risk prenatal care. Pelvic USG
was performed at that time and showed a topical pregnancy with
a viable embryo at 7 weeks and 4 days, and solid-cystic formation
in the right adnexal region. The serum dosage of carbohydrate
antigen-125 (CA125) was 54.2 U/mL (normal, up to 35 U/mL).
Additionally, magnetic resonance imaging (MRI) of the pelvis was
performed on 22 May 2019 (Figure 2), confirming a voluminous,
complex, multiloculated, right ovarian cystic formation with some
areas of hemorrhagic content, measuring 17 cm×12 cm×18 cm
(1920 cc estimated volume), without a fat component, compatible
with a primary ovarian lesion. Due to the dimensions and
characteristics of the tumor, an exploratory laparotomy was
performed during pregnancy once the patient had consented. At
14 weeks and 5 days of pregnancy, on 5 June 2019, she underwent a
right salpingo-oophorectomy (Figure 3), with no implants during
revision of peritoneal cavity, and peritoneal fluid was collected for
cytology without clinical and surgical complications. The pathology
evaluation (AP) showed (Figure 4) an intestinal-type mucinous
adenocarcinoma with an infiltrative stromal invasion pattern,
moderately differentiated (G2) with an intact capsule, absence of
neoplastic cells on the surface, and restriction of the tumor to the
ovary. The ovary weighed 2,721 g, measured 20 cm×17 cm×12 cm.

The cytology of the abdominal cavity was negative for neoplastic
cells. Immunohistochemistry of the surgical specimen (06/05/2019)
showed cytokeratin 7 (CK7)-, CK20-, and caudal type homeobox 2
(CDX2)–positive phenotypes. Based on these findings, considering
stage IA (FIGO) of the disease and the pregnancy, after a joint
evaluation with the oncology team of the Institute of Cancer of São
Paulo (ICESP), an expectant approach was chosen, and the patient
did not receive chemotherapy nor taken up for surgery during
the pregnancy. In addition, to investigate the gastric or intestinal
origin of the tumor, endoscopy and colonoscopy were performed
at 18 weeks, both of which were normal. At 28 weeks of gestation,
she developed a mild, pregnancy-specific, hypertensive disease
that was initially controlled with diet, followed by 750 mg/day of
methyldopa. The patient developed no other complications during
prenatal care. At 40 weeks, elective cesarean section was performed
(28 November 2019). The live newborn (NB) was a male with scores
on the appearance, pulse, grimace, activity, and respiration (Apgar)
scale of 8–9–10, and weighing 3,460 g. Intercurrent intraoperative
uterine hypotonia was reversed with oxytocin, uterine massage, and
800 µg of misoprostol. Intraoperative evaluation of the abdominal
cavity was performed during delivery with no evidence of tumor
recurrence. The patient did well in the postoperative period
and was discharged after 3 days. After delivery, the patient was
followed up in the oncology department at ICESP with careful
outpatient clinical examination and imaging tests (CT scans of the
chest, abdomen, and pelvis). No evidence of disease recurrence
was found.

Due to failure of the contraceptive method during outpatient
follow-up, she ultimately became pregnant again 7 months after
delivery. During the prenatal follow-up of this new pregnancy at
our hospital, she presented with mild coronavirus disease 2019
(COVID-19) at the beginning of her pregnancy without clinical
complications. On 17 March 2021, at 38 weeks and 5 days, she
developed premature rupture of the membranes (PRMO), and a
cesarean section with a left salpingectomy was performed. There
were no implants during revision of peritoneal cavity. The newborn
weighed 3,710 g, with Apgar scores of 9–10–10. She was discharged
3 days after delivery (19 March 2021) without clinical or obstetric
complications during childbirth and puerperium. The patient is
doing her follow up unit today, in the oncology department at
ICESP with outpatient clinical examination (last on 29 August
2022), imaging test (last ultrasound at 19 August 2022) and tumor
markers (CA125, CA 19.9, and CEA at 21 March 2022), and from
the postoperative period of the tumor (June 2019) to the present
day there was no evidence of disease recurrence.

2.2. Discussion

Ovarian tumors are found in approximately 1: 10,000
pregnancies, of which 3–6% are malignant (1). The incidence of
ovarian epithelial carcinoma is 1: 12,000–1: 50,000 pregnancies
(2). Intestinal mucinous adenocarcinoma is an uncommon type
of primary ovarian tumor that accounts for approximately 2.4%
of ovarian carcinomas (11). The pattern of invasion of the
ovarian stroma can be classified into two groups: expansive and
infiltrative invasion; however, a mixture of the two patterns is
commonly found. Studies show that the infiltrative pattern occurs
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FIGURE 1

Ultrasonography (USG) image showing a cist with regular thin walls and heterogeneous, thick content, without vascular expression on Doppler.

FIGURE 2

Magnetic resonance (MR) image showing a large ovarian cystic formation on the right in axial view.

in approximately 44–63% of cases and is related to increased
disease aggressiveness and mortality (10, 12). A key aspect of
this case is that we did not find any description in the literature
of a similar clinical case of primary intestinal-type mucinous
adenocarcinoma of the ovary, with a pattern of infiltrative stromal
invasion, concomitant with pregnancy, managed with conservative
surgery. In the present report, primary intestinal-type mucinous

adenocarcinoma of the ovary was diagnosed on the basis of
its characteristics as a large, multilocular, and unilateral tumor
(10, 13, 14), and on the histological and immunohistochemical
study of the surgical specimen, positive for CK7, CK20, and
CDX2 markers, which indicated the primary location of the
tumor (10, 13, 15, 16). CA125 levels are used as a marker
for the diagnosis and immunohistochemical control of primary
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FIGURE 3

Intraoperative: macroscopic aspect of the right ovarian cystic tumor, with intact capsule, appearing through the surgical incision.

ovarian carcinoma and have a higher positivity rate in serous
carcinomas and a lower frequency in mucinous carcinomas. In
our case, the CA125 levels were raised; however, blood markers
could be physiologically elevated during pregnancy (3, 10, 14).
The objective of this case report was to share our experience
with a rare disease diagnosed during pregnancy, the maternal
and fetal outcomes in this case, and the subsequent oncological
follow-up. This was concomitant with a new pregnancy, with a
short postpartum interval, and patient survival. Ovarian epithelial
cancer occurs in approximately 7% of women under 40 years old

FIGURE 4

Histological patterns showing a proliferation of atypical
intestinal-type glands with glandular complexes displaying an
infiltrative stromal pattern.

and is more frequent in postmenopausal women. In this case,
the pregnant woman was 30 years old when she was diagnosed
with a tumor. Although approximately 75% of women with this
type of cancer are diagnosed at more advanced stages of the
disease, younger patients are usually diagnosed at earlier stages
and have better prognosis than older patients. Examination of
the surgical specimen showed that despite its large size (20 cm)
and infiltrative growth pattern, the tumor was restricted to the
ovary, with an intact and moderately differentiated capsule, in line
with findings in the literature. According to these reports, unlike
serous carcinomas, mucinous ovarian carcinomas present mostly
as early-stage tumors and tend to have a good prognosis. One
explanation for indolent behavior is that most well-differentiated
mucinous ovarian carcinomas have a borderline tumor component
with an exclusively expansive pattern of invasion, without stromal
destruction by invasion (11, 13). However, in cases with an
infiltrative stromal invasion pattern, stromal destruction occurs,
and the tumor is considered more aggressive and is related to more
advanced stages of the disease and higher mortality. Patients with
primary ovarian mucinous adenocarcinoma have a 90% five-year
survival rate (14). The specific rate of intestinal-type mucinous
adenocarcinomas has not been described in the literature. The main
reason for deciding on a surgical approach in pregnant women with
an adnexal mass is the risk of rupture, torsion, and malignancy (1).
In our case, a surgical approach was chosen because of the tumor
size and aforementioned indications. We performed laparotomy
over laparoscopy due to the tumor size and to prioritize the removal
of the mass without rupture of the cist, as it may worsen the staging
and prognosis of the disease (17, 18). As our initial suspicion
was not ovarian carcinoma, a unilateral salpingo-oophorectomy
was performed in view of the giant adnexal tumor (>10 cm),
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difficulty in preserving the ovary and adnexa, and the need to
maintain pregnancy. After conservative surgery for the diagnosis of
carcinoma, some authors have recommended using antineoplastic
chemotherapy drugs during pregnancy to prevent the spread of
malignant cells and eliminate possible tumor cells (9). After the
result of the pathology examination, and due to the patient’s desire
to maintain pregnancy, a conservative approach was adopted,
without preponing the delivery and preservation of the uterus.
No additional surgical and chemotherapy after the histological
diagnosis, despite an infiltrative stromal invasion pattern related to
increased disease aggressiveness, was performed during pregnancy
or after delivery. Due to failure of the contraceptive method
during outpatient follow-up, she ultimately became pregnant again
7 months after delivery. Prenatal follow-up of this new pregnancy
and cesarean delivery with left salpingectomy performed in our
department showed no signs of disease recurrence or clinical
or obstetric complications during delivery or puerperium. From
diagnosis (June 2019) to the present day, no evidence of disease
recurrence has emerged. This case illustrates the importance of
adequate treatment even during pregnancy. Primary intestinal-type
mucinous adenocarcinoma of the ovary is a rare disease diagnosed
during pregnancy and this is a strength and a limitation of our case
report as there are no certain guidelines for the type of intervention,
and there is no case report similar to ours to compare the results.

When a large abdominal tumor is identified, it should be
managed adequately even during pregnancy. Treatment should
not be deferred until after delivery because the tumor may be
malignant, and a delay may result in disease progression and
consequent worsened maternal prognosis. Conservative treatment
in cases of early ovarian carcinoma is possible during pregnancy,
but should be performed in the Department of Gynecological
Oncology and Obstetrics of a tertiary referral hospital because such
a carcinoma requires rigorous clinical oncological surveillance,
focused on identifying disease recurrence, and utilizing specialized
prenatal care with a multidisciplinary team to improve maternal
and perinatal outcomes.
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