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Clear cell ovarian carcinoma in a pregnant woman
with a history of infertility, endometriosis and unsuccessful
IVF treatment
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Summary

Ovarian cancer in pregnancy is a very rare event. We present here the case of a 37-year-old woman in whom a clear cell ovarian
carcinoma was diagnosed in the first trimester of pregnancy.

This patient had a history of infertility, endometriosis and two previous unsuccessful attempts of in vitro fertilization. Transvagi-
nal sonography at six gestational weeks revealed a 6 x 4 cm ovarian cyst with an internal papillary excrescence. The cyst persisted
throughout the first trimester, whereas the initial CA 125 value of 226 U/ml dropped to 61 U/ml at 12 gestational weeks. Exploratory
laparotomy and cystectomy was performed at 14 weeks and the disease was classified as Stage Ic, arising in endometriosis. The
couple decided to continue with pregnancy and the woman was followed by serial sonographic, MRI and CA 125 examinations.
A cesarean section, hysterectomy, bilateral salpingo-oophorectomy and omentectomy was performed at 34 weeks. Histology and
cytology were negative for recurrence. Four months later the woman and baby are doing well. We review cases of ovarian clear cell
carcinoma diagnosed during pregnancy and discuss the association of endometriosis, infertility, infertility drugs and ovarian cancer.
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Introduction

The coexistence of ovarian cancer and pregnancy is a
very rare event with an estimated incidence between 1 in
10,000 and 1 in 100,000 deliveries [1]. This happens
mainly because pregnant women are usually young,
while ovarian cancer presents later in life. However,
maternal age has been increasing in most Western coun-
tries during the last decades, and the incidence of cancer
in pregnancy is expected to be higher.

It is also possible that the true incidence of this condi-
tion is underestimated, since diagnosis of ovarian neo-
plasms may be difficult during pregnancy as a result of
their extrapelvic displacement by the growing uterus. In
general, ovarian tumors are asymptomatic or accompa-
nied with only mild, non-specific symptoms and can be
incidentally discovered at the time of cesarean section
[2]. Alternatively, acute abdominal pain in case of ovarian
torsion can lead to surgical operation and the diagnosis is
set intraoperatively. However, the increasing use of trans-
vaginal sonography early in pregnancy is now allowing
accurate diagnosis of ovarian tumors and suspicious
cases can be further investigated.

We present a case of a 37-year-old woman in whom
ovarian clear cell carcinoma was diagnosed during preg-
nancy. This patient had a history of endometriosis and
infertility, with two unsuccessful attempts of in vitro fer-
tilization (IVF), conditions that have been associated with
ovarian cancer.
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Case report

A 37-year-old, para-0 gravida-0, woman presented with
amenorrhea of six weeks’ duration and a positive pregnancy
test. The patient had a 15-year history of primary infertility,
with two unsuccessful attempts of in vitro fertilization, 18 and
12 months before. Diagnostic laparoscopy, which had been per-
formed in the context of an infertility survey, revealed Stage III
endometriosis, and an endometrioid cyst was removed from the
left ovary, followed by treatment with GnRH agonist for six
months. Her medical history was not remarkable, except for a
well-regulated hypothyroidism. Her family history was negative
for colon, ovarian and breast cancer.

Transvaginal ultrasound at admission revealed a normal
intrauterine pregnancy. In the left ovary, a cystic formation (6.1
x 3.8 cm) was found, with thick but regular walls, containing a
papillary excrescence (Figure 1). Repeat transvaginal sonogra-
phy after two weeks demonstrated persistence of the cyst.
Despite the young age of the patient and her negative family
history, the morphologic features of the cyst raised the suspi-
cion of malignancy. Initial serum CA 125 levels were 226 U/ml.
The parents were counseled about the possibility of malignancy.
Because of their desire to continue with the pregnancy, they
chose to have serial CA 125 measurements (Figure 2) and sono-
graphic examinations, and to have exploratory laparotomy per-
formed after the first trimester when the operation is considered
to be safer. Follow-up ultrasound scan at 12 weeks revealed a
live fetus with normal growth and apparently normal anatomy,
nuchal translucency thickness of 1.3 mm and presence of the
nasal bone. The latter sonographic features practically
decreased the risk of carrying a fetus with Down’s syndrome to
the levels of a 20-22 year old woman.

Laparotomy at 14+ weeks revealed a large (approximately
4 x 6 cm) cyst in the left ovary, with a smooth external surface
and features of an endometrioid cyst. On palpation a firm inter-
nal bulk was felt to be present. The cyst was removed with preser-
vation of the ovary (cystectomy). During removal of the cyst, its
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Figure 1. — Transvaginal sonographic examination during the
sixth gestational week: Left ovarian cystic mass.
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Figure 2. — Maternal serum CA125 levels during pregnancy.

wall spontaneously ruptured and thick, brownish fluid was aspi-
rated. Peritoneal and omental samples were obtained for patho-
logic examination. Peritoneal lavage was done before and after
cystectomy and the fluid was sent for cytologic examination.

Pathologic examination of the cystic wall demonstrated
decidual transformation of the epithelium and development of
clear cell carcinoma (Figure 3). The internal excrescence was
also composed of neoplastic tissue, with cells that formed either
compact foci divided by thin diaphragms, or papillary, tubular
or microcystic formations. The neoplastic tissue did not invade
into the cystic wall. Adjacent to the cystic wall there were mul-
tiple foci of ovarian endometriosis presenting decidual transfor-
mation. No signs of malignancy were found in the omental and
peritoneal samples and no malignant cells were identified in the
peritoneal fluid.

The parents were informed in detail about the diagnosis and
the therapeutic options. They chose to continue the pregnancy
and to postpone definitive treatment until delivery. The patient
was followed as before, with serial biochemical, sonographic
and magnetic resonance imaging (MRI) examinations. There
was a continuous significant decline in CA 125 levels, from the
initial value of 226 U/ml to 22 U/ml at the 31* gestational week.
Detailed ultrasound demonstrated normal fetal anatomy, and
ultrasound at 31 gestational weeks demonstrated normal fetal
development. MRI at 18 and 28 gestational weeks showed no
evidence of recurrence of the disease.

Figure 3. — Cystic wall with decidual transformation of the
epithelium and development of clear cell carcinoma.

At 34 weeks and three days, when prematurity-related com-
plications were practically eliminated, a scheduled cesarean
section was performed, followed by total hysterectomy and
bilateral salpingo-oophorectomy. A live female baby was born,
with normal birthweight (2800 g) and an Apgar score of 10. The
uterus and adnexae were removed uneventfully, and no macro-
scopic evidence of recurrence was found. Omentectomy was
performed and peritoneal samples were obtained for histologic
examination. Peritoneal lavage was performed before cesarean
section and at the end of the operation and the fluid was sent for
cytologic examination. No intra- or perioperative complications
were noted.

Pathological examination of the uterus, adnexae, omentum,
placenta, umbilical cord and peritoneal specimens was negative
for malignancy. No malignant cells were identified in cytologic
examination of the peritoneal fluid.

Four months postpartum, the patient is doing well, the infant
is developing normally and no further treatment has been rec-
ommended.

In order to identify other cases of clear cell carcinoma during
pregnancy, a MEDLINE and EMBASE search of the literature
was carried out. References of retrieved articles were also
scanned.

Discussion

Our case illustrates the coexistence of ovarian clear cell
carcinoma arising in endometriosis with pregnancy, in a
woman with a history of infertility and two unsuccessful
attempts of IVF.

During the last decade, both infertility and infertility
drugs have been linked with increased risk for subsequent
development of cancer, especially breast and endome-
trial; however, results regarding ovarian cancer are more
conflicting. A number of studies have shown a possible
relationship between infertility, superovulation drugs and
ovarian cancer [3-6]; however, these findings have not
been confirmed by larger, more recent studies. Indeed, the
overall risk for ovarian cancer was not found to increase in
a large series of infertile women, nor was intake, duration
and kind of IVF drugs found to increase this risk [7-10].
Most types of infertility were not associated with increased
risk; however, one study found that women with unex-
plained infertility had ovarian cancer significantly more
often than expected (OR 2.64) [7], whereas a pooled analy-
sis of case—control studies [10] found that infertile women
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with a history of endometriosis presented an increased risk
for ovarian cancer (OR 1.73).

The relationship between endometriosis and ovarian
cancer has been noted since 1925. Sampson estimated a
malignant transformation rate of about 1% [11], whereas
more recently a transformation rate of 0.7% was found
[12]. Although no firm causative link has been estab-
lished, it has been speculated that inflammation plays a
role in ovarian carcinogenesis, and endometriosis may act
via its marked local inflammation [13, 14].

According to a nested case-control study including 290
patients, endometriosis-associated ovarian cancer is char-
acterized by lower stage disease, significant over-repre-
sentation of endometrioid and clear cell carcinomas, pre-
dominantly lower grade lesions and significantly better
overall survival [15]. Clear cell and endometrioid cancer
were the most common histological types (23% each) in
a series of 115 patients who had synchronous endometrio-
sis and intraperitoneal cancer, and such women tended to
be premenopausal and to have a lower stage disease [16].
Conversely, the prevalence of endometriosis in cases of
clear cell and endometrioid ovarian carcinomas has been
estimated to be 39.2% and 21.2%, respectively, compared
to only 3% in cases of serous and mucinous tumors [17].

However, there are only two previous cases reporting
coexistence of clear cell ovarian carcinoma and pregnancy
[18, 19], and this is the third such case. Features of these
cases are summarized in Table 1. Similar to Kobayashi et
al. and Sugiyama et al., an endometriotic lesion was found
adjacent to neoplastic tissue. Two out of the three cases had
a history of infertility/infertility treatment.

Irrespectively of the histological type, ovarian cancer is
a rare event during pregnancy, although there are several
case reports and small series, including even pregnant
women as young as 15 years old [20].

In our case, the suspicion of malignancy was set at six
gestational weeks, as a non-homogeneous, large cystic
ovarian formation was identified during the first sono-
graphic assessment of pregnancy. Recent advances in
transvaginal ultrasonography, in combination with the
policy of early ultrasound examination of pregnancy,
allow identification of most pelvic masses. Sonographic
features that raise a suspicion of malignancy include a
complex or solid appearance, size greater than 5 cm and
persistence of the mass over time [21].

In such cases, the timing of surgical intervention has to
be scheduled. While early ovarian surgery may result in
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abortion, surgical treatment at around 14 weeks of gesta-
tion allows sufficient time for resolution of functional
cysts and is safer for the pregnancy [2].

Staging and treatment are both performed during
laparotomy; management of each case is individualized
depending on maternal and gestational age, desire for
childbearing, macroscopic appearance of the tumor and
histological findings. Conservative surgery comprising
unilateral oophorectomy and allowing the pregnancy to
continue is acceptable in low grade tumors, restricted
growth and certain histological types, provided that the
contralateral ovary is normal [22]. Indeed, for Stage I
patients (including Ic), the risk of bilateral tumor appears
to be as low as 3.6% when the contralateral ovary is
normal macroscopically, and survival does not differ
between patients who undergo fertility-sparing surgery
and those who undergo more radical surgery [23].

In our case, the patient and her husband decided ini-
tially that they wanted the most conservative treatment.
After counseling, they opted not to take frozen sections,
as they had decided to continue with the pregnancy
regardless of tumor histology, provided that macroscopic
findings would not be prohibitive.

Although not adequately sensitive nor specific, CA 125
is considered the best marker available for follow-up of
ovarian cancer. Unfortunately, its specificity further
decreases during pregnancy, as CA 125 values appear
normally elevated (> 65 U/ml) in many pregnant women
during the first trimester [24, 25]. Moreover, the levels of
CA 125 can be significantly increased in women with
endometriosis, depending on the extent of the disease
[26, 27]. In the case of our patient, the suspicion of
malignancy was already set by the morphologic appear-
ance of the cyst (size, solid component), and serial mea-
surements of CA 125 were used as an adjunct to follow-
up. The initially high values of CA 125 were most likely
due to endometriosis and the subsequently observed drop
may be attributed to improvement of this condition with
advancing gestation. Check and Hornstein [28] reported
the case of a patient with an endometriotic cyst in which
CA 125 increased rapidly early in the first trimester,
reaching levels as high as 1000 U/ml and then sponta-
neously dropped to substantially lower levels during the
second trimester. Given the drawbacks of CA 125 evalu-
ation in pregnancy, we chose to use imaging methods
(ultrasound and MRI) to check for recurrence of the
disease. The experience on MRI use during pregnancy is

Table 1. — Cases of clear cell ovarian carcinoma during pregnancy.

Author Maternal age  Endometriosis Infertility Hx/Drugs

Gestational age

Management Outcome

Kobayashi 1996 31 Yes Yes/yes 5 wks Right salpingo-oophorectomy Delivery of a 3010 g
at 10 wks male baby at 39 wks.
Healthy 2 yrs after
operation.
Sugiyama 1997 33 Yes Not mentioned 8 wks Surgery at 12 wks. Termination
of pregnancy. Simple hysterectomy,
oophorectomy, omentectomy,
chemotherapy.
Makrydimas 2003 37 Yes Yes/yes 6 wks Left oophorectomy at 14 wks CS, female baby 2800 g.

(present case)

Hysterectomy, ophorectomy,
omentectomy. Healthy 4 mos
after operation.
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limited; however, it appears safe so far, has quite high
sensitivity and may help in the differential diagnosis in
cases of inconclusive sonographic findings [29, 30]; thus
we utilized the two methods in a complementary way.

Concerning the safety of chemotherapy during preg-
nancy, vinca alkaloids and antibiotics seem to have no
effect on the fetus; however cisplatin is implicated in
growth restriction and hearing loss, while etoposide is
implicated in pancytopenia [31]. There are several cases
reporting administration of chemotherapy, including
paclitaxel [32], for ovarian neoplasms during pregnancy,
and in one case development of fetal ventriculomegaly
was reported after administration of a bleomycin/cis-
platin/etoposide regimen [33].

Coexistence of pregnancy, ovarian cancer, endometrio-
sis and infertility is extremely rare. However, in all three
cases of clear cell ovarian carcinoma during pregnancy
reported so far, endometriosis was present. The number
of cases is too small to clarify whether endometriosis per
se, endometriosis-related infertility, IVF drugs or the
combination of these factors could trigger carcinogene-
sis. However, it seems that there may be a potential of
malignancy where cystic ovarian lesions are identified in
these women, especially when they are large (> 4-5 cm)
or rapidly growing. Early identification may improve
treatment options, thus first trimester ultrasound assess-
ment should not be confined to the gravid uterus but
include the small pelvis as well.
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