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Adnexal masses are routinely encountered in the clinical practice. However, adnexal masses during pregnancy are incidental �ndings 
and usually resolve spontaneously or can be managed conservatively during pregnancy due to their benign nature. Ovarian malignancy 
is a rare event to occur during pregnancy. Only a few cases of ovarian clear cell carcinoma (OCCC), a subtype of epithelial ovarian 
cancers, have been reported in pregnancy and all of which have undergone cystectomy or pregnancy termination prior to the last 
trimester of pregnancy. We present a unique case of OCCC in a pregnant 38-year old female of Asian ethnicity with endometriosis 
and an in vitro fertilization  (IVF) pregnancy. �e OCCC, initially suspected to be of benign nature, was removed via emergency 
cesarean section during delivery in the late preterm period. �e Positron Emission Tomography scan performed a few weeks a�er 
delivery con�rmed metastatic lesions. Our case study not only emphasizes the need for de�nitive treatment option for endometriosis 
but also a close surveillance of all masses diagnosed during pregnancy, in particular with a background of other risk factors such as 
endometriosis and Asian ethnicity. In addition, our study advocates the need for the guidelines for management of such rare cases.

1. Introduction

Adnexal masses during pregnancy, although infrequent, are 
usually incidental �ndings. Masses presenting during early 
pregnancy o�en regress as the pregnancy progresses [1]. 
Masses persisting a�er the �rst trimester are generally excised 
to prevent torsion or rupture during the pregnancy and to 
exclude malignancy. A transvaginal ultrasound (TVUS) can 
o�en distinguish benign from malignant ovarian masses and 
thus guide in the management of pregnant patients with such 
masses [2]. �e risk of ovarian malignancy is rare in pregnancy 
with a reported incidence of approximately 1 in 50,000 [3].

Epithelial ovarian carcinoma (EOC) constitutes about 90% 
of the ovarian malignancies and is considered as the most 
lethal gynecologic malignancy [4]. It consists of various his-
tologic subtypes such as high-grade serous, clear cell, endo-
metrioid, low-grade serous, mucinous and others [5]. Ovarian 
clear cell carcinoma (OCCC) is the second most common 
subtype a�er high-grade serous carcinoma (HGSC) and 

represents 5–10% of all EOCs in North America with relatively 
higher prevalence in East Asian region [5]. OCCC occurs in 
premenopausal women with a mean age of 50–55 years 
although some cases have also been reported in younger pop-
ulations [5]. OCCC is o�en associated with endometriosis 
especially in 5–15% of the reproductive population and is 
proposed to be due to malignant transformation of endome-
trial focus [6]. �e genetic pro�le of OCCC is characterized 
by ARID1A (AT-rich interaction domain 1A) and PIK3CA 
(phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic sub-
unit alpha) mutations, MET (mesenchymal-epithelial transi-
tion) ampli�cation, and rare p53 mutation [7].

To our knowledge, the cases of ovarian malignancies so 
far reported during pregnancy have undergone cystectomy or 
termination of pregnancy prior to the last trimester of preg-
nancy [8, 9]. Our 38-year old patient possessed a triad of risk 
factors for aggressively growing mass during pregnancy, 
namely endometriosis, in vitro fertilization, and Asian 
ethnicity. �e mass, pathologically characterized as OCCC, 
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was removed at the time of cesarean section in the late-preterm 
period. �e PET scan performed a few weeks a�er delivery 
demonstrated wide spread metastasis for which the patient 
has been undergoing multiple rounds of chemotherapy and 
radiation. Our unique case of metastatic OCCC removed dur-
ing the third trimester of pregnancy highlights the importance 
of awareness regarding the signs and symptoms of adnexal 
mass and their close surveillance in female of reproductive 
age. In addition, it sheds light on the need for de�nitive treat-
ment for endometriosis in the reproductive age and early 
management of all adnexal masses identi�ed during 
pregnancy.

2. Case Report

�is case presents a 38-year-old Asian G2P1001 female who 
delivered by cesarean section (CS) at 32 weeks gestation for 
pre-eclampsia with severe features with uncontrollable blood 
pressures. Her pregnancy was further complicated by a known 
right ovarian mass, history of endometriosis which was man-
aged conservatively, as well as infertility. Both �rst and second 
pregnancies were conceived via in vitro fertilization by frozen 
embryo transfer. Her �rst pregnancy was otherwise uncom-
plicated, however resulted in primary CS for nonreassuring 
fetal heart tracing. No pelvic pathology was noted during that 
CS. �e patient was �rst diagnosed with a right ovarian mass 
during her second pregnancy while on IVF treatment. �e 
patient declined the option of removing the mass due to pos-
sibility of damaging the nearby ovarian tissue during removal 
of the mass and thus worsening her infertility. �e IVF treat-
ment was successful. �e transvaginal ultrasonography per-
formed during the early pregnancy suspected the right ovarian 
mass as endometrioma or desmoid tumor (Figure 1).

�e mass was kept under surveillance by performing peri-
odic ultrasound imaging. Due to the change in mass charac-
teristics and increase in size, the patient was referred to a 
Gynecologic Oncologist during second trimester. Considering 
the high risk pregnancy, recommendation was made to follow 
the mass with sequential ultrasound with the removal of the 
mass at the time of repeat CS as long as the mass did not 
change in size or con�guration during the pregnancy and 
patient remained asymptomatic. Unfortunately, the patient 
developed pre-eclampsia with severe features at 32 weeks of 
gestation. Upon admission, she was given magnesium sulfate 

infusion for seizure prophylaxis and corticosteroids for fetal 
lung maturity. �e Maternal-Fetal-Medicine specialists rec-
ommended delivery at thirty-four weeks of gestation unless 
there were new signs of maternal or fetal instability. However, 
three days a�er the admission, she underwent an emergency 
cesarean section due to recurrent severe blood pressure 
changes which were unresponsive to intravenous antihyper-
tensive medications.

During cesarean section, extensive adhesions were noted 
at the level of adipose tissue, rectus muscle, and anterior sur-
face of the uterus, which were densely adhered to each other 
and to the anterior abdominal wall. With limited visualization 
of the lower uterine segment, a classical vertical uterine inci-
sion was performed. �e fetus was delivered without di©culty. 
�e uterus was exteriorized and closed in layers. At this point, 
the right ovarian mass was visualized, the surface of which 
was friable and hemorrhagic. Two units of each packed red 
blood cells, fresh frozen plasma, and cryoprecipitate were 
administered. Antibiotics were re-dosed due to prolonged 
surgical time. With extensive lysis of adhesions and uterine 
packing, the surgeons successfully ligated the uterine pedicle 
and the infundibulopelvic ligament to remove the large 
ovarian mass.

�e pathological examination of the resected specimen 
revealed an ovarian mass with attached intact fallopian tube, 
weighing 63 g and measuring 14.0 × 10.5 × 3.0 cm (Figure 2).

�e external surface of ovarian mass was smooth, hem-
orrhagic but without any excrescences. �e serial sectioning 
revealed multiple cystic lesions �lled with clear to yellow «uid 
as well as necrotic material overall occupying 80% of the 
ovarian mass. Microscopically, the viable ovarian tissue 
demonstrated tubulocystic and papillary architecture along 
with focal areas of solid sheets of tumor cells displaying the 
clear cytoplasm. Multiple areas of hyperchromatic nuclei with 
conspicuous nuclei (hobnail cells) were evident (Figure 3(a)). 
�e immunohistochemistry for Wilm’s tumor-1 (WT-1) and 
wild type p53 were negative while positive for Pax-8 
(Figures 3(b)–3(d)). �e �ndings were indicative of high 
grade ovarian clear cell carcinoma without expression of wild 
type or mutant p53.

Figure 1:  Ultrasonography of pelvis: the right ovary with an 
echogenic mass (arrow) measuring 4.2 × 2.1 × 3.8 cm is identi�ed.

Figure 2: Gross photograph of the ovarian mass: the gross appearance 
of ovarian mass demonstrating the necrotic material (notched arrows) 
and hemorrhage (arrows) with smooth external surface (star).
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3. Discussion

Adnexal/ovarian masses during pregnancy are usually inci-
dental �ndings. Ultrasound and Magnetic Resonance Imaging 
(MRI) are considered as safe diagnostic tools to distinguish 
between benign and malignant masses with high predictive 
value, especially when considering the tumor size, morphology 
and color doppler «ow [9]. MRI-based assessment of ovarian 
masses is employed when ultrasound diagnosis is questionable, 
if the mass is suspiciously large, or when evaluation of possible 
extra-ovarian spread is required in light of possible malignant 
mass [10]. Only 3–5% are of ovarian masses occurring during 
pregnancy are of malignant nature [3]. All subtypes of epithe-
lial ovarian cancer have been reported during pregnancy [8]. 
Although there is no de�ned guideline for the management 
of such ovarian masses occurring during pregnancy, there are 
the options of open surgery, laparoscopy, or “wait and watch”. 
�e nature of the ovarian mass, its size, stage if malignant, 
gestational age and available surgical expertise must be con-
sidered when deciding on the route of management [11].

Among EOCs, OCCC is considered to be the most 
aggressive subtype and accounts for 5% of epithelial ovarian 
cancers. �eir mean diameter is ��een centimeters and can 
be solid, usually with yellow nodules and thick-walled uniloc-
ular cysts that o�en contain watery or mucinous «uid [12]. 

It is interesting to note that the incidence of OCCC in 
Caucasian women is 4.6%, however; it is more common in 
Asian and Japanese women with incidence rate as high as 11% 
and 25%, respectively; the reason for which is still unknown 
although role of a genetic factor is one possibility [12].

Furthermore, OCCC is known to be associated with endo-
metriosis and atypical adeno�broma with a relative risk of 
12.5% [13]. Endometriosis is a condition of ectopic endome-
trial tissue, o�en resulting in infertility. Although rare, 2.5% of 
ovarian endometriosis cases result in malignant transformation 
mostly due to K-ras associated mutation and o�en are diag-
nosed at a relatively early age [13, 14]. �ese patients o�en have 
a better prognosis than women with malignant ovarian cancer 
without endometriosis [15]. Interestingly, tubal ligation has 
been proven to be protective against development of clear cell 
carcinoma as the occluded tubes prevent retrograde disposition 
of endometriotic lesions [16].

Several small and large case-control studies have explored 
the relationship between fertility drug use during IVF treat-
ment and risk of ovarian cancer [17, 18]. �e IVF treatment 
involves use of fertility drugs to induce maturation of follicles 
and ovulation by elevating the gonadotropin levels [19]. 
Although the clinical data from some of the early studies 
demonstrate the increased risk for ovarian cancer, recent stud-
ies have failed to validate such association [18]. It is worth 

(a) (b)

(c) (d)

Figure 3: Ovarian mass showing features of ovarian clear cell carcinoma. (a) �e hematoxylin and eosin stain demonstrating tubulocystic 
and papillary architecture along with focal areas of solid sheets of tumor cells consists of hobnail cells (arrows). (b) �e immunohistochemical 
stains demonstrating positive reactivity (brown stain-arrow) for PAX-8. (c) and (d) �e immunohistochemical stains demonstrating negative 
reactivity (lack of brown stain-arrows) for WT-1 and p53, respectively.
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noting that few studies have suggested that the risk of ovarian 
cancer increases with the number of IVF cycles, especially 
with more than 12 cycles. �e pathophysiology behind this 
can be explained by repeated damage and stimulation of the 
ovarian epithelial surface of ovary by IVF drugs [17, 20]. 
Overall, results are controversial and large well-designed stud-
ies are needed to further confirm the relationship between IVF 
drugs and ovarian cancer.

Of the reported benign and malignant ovarian masses 
occurring during pregnancy, all have been reported to be 
removed during the first or second trimester [8]. In one pub-
lished study of a 37-year old woman with a history of infer-
tility, endometriosis and two prior unsuccessful IVF 
treatments, OCCC was diagnosed at six week of gestational 
age with the mass measuring 6.0 × 4.0 cm. �e exploratory 
laparotomy and cystectomy performed at 14 weeks confirmed 
the mass to be OCCC of stage Ic, arising in the endometriosis. 
�e pregnancy was continued with a delivery of newborn 
baby at 34 weeks by cesarean section accompanied by hys-
terectomy, bilateral salpingo-oophorectomy and omentec-
tomy without any  recurrence of the OCCC in the resected 
specimen [9].

CA 125 is usually elevated in ovarian tumors. Unfortunately, 
there is a limited reliability of CA 125 as a cancer marker in a 
pregnant patient with endometriosis since it is normally ele-
vated during pregnancy [21]. In terms of prognosis, OCCC 
when presented at the early stage (stage I and II) is treated 
with a platinum-agent and taxane [22]. However, late stage 
OCCCs are especially notorious for being chemo-resistant to 
platinum based chemotherapy mostly due to presence of 
genetic alterations in PIK3CA, ARID1A, and MET genes. �e 
most common therapeutic approach for metastatic OCCC is 
debulking, chemotherapy and radiation therapy [23]. In our 
patient, the PET scan performed few weeks a�er delivery 
revealed metastases in the long bones and vertebral column. 
She is currently undergoing multiple rounds of chemotherapy 
along with radiation at other institution, further details of 
which are not available.

4. Conclusion

Our case emphasizes the importance of close imaging surveil-
lance for all masses diagnosed during the pregnancy in par-
ticular with a background of other risk factors such as 
endometriosis, East Asian ethnicity and IVF. �e gravid 
females who undergo fertility treatment with a pre-existing 
ovarian mass and underlying endometriosis require close 
monitoring and early surgical management since they are at 
risk for rapid growth and malignant transformation.
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