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Micropapillary Serous Borderline Ovarian Tumor in Early 
Pregnancy: Is Conservative Surgery Still a Viable Option?
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Abstract

With the advent of improved sonographic techniques, it is quite 
common to find ovarian masses during pregnancy. Most of these are 
benign and are usually managed conservatively. It is rare to find a 
malignant ovarian tumor in pregnancy with a reported incidence of 
1 in 12,000 to 1 in 47,000. Up to 8% of the adnexal masses could 
be borderline in nature. We present a case of a 29-year-old woman 
whose ultrasound in early first trimester (5 weeks) identified a solid-
cystic ovarian mass with a raised CA125, suspicious of ovarian ma-
lignancy. She did not have any symptoms arising from this mass. 
She underwent a laparotomy and unilateral salpingo-oophorectomy 
at 6 weeks gestation. Frozen section was reported as borderline pap-
illary serous ovarian tumor and hence omentectomy was done to 
complete the staging. Histology confirmed micropapillary variant of 
serous borderline tumor with a few foci of stromal micro-invasion. 
She was staged as FIGO stage IC. She was managed conservatively 
with regular follow-up at the antenatal clinic. She delivered a healthy 
baby at term by cesarean section. She is currently free of disease 
and is on regular follow-up at the gynae-oncology clinic. We wish to 
highlight that although borderline ovarian tumors (BOTs) in general 
have a very favorable prognosis, those diagnosed during pregnancy 
can be associated with aggressive features. The micropapillary vari-
ant of the serous BOT has the potential of malignant transformation 
and may represent an early stage in the continuum of development 
of low-grade serous tumors of the ovary. These patients should be 
closely followed up to detect any recurrence or progressive disease 
early.
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Introduction

It is not uncommon to find an ovarian mass in routine prenatal 
ultrasound scan but the likelihood of it being malignant is rare 
with a reported incidence of 1 in 12,000 to 1 in 47,000 [1]. 
The reported incidence of borderline ovarian tumor (BOT) in 
pregnant women is up to 8% [2-5] and 42% of these are serous 
subtype [6].

Various studies supported that serous BOT represents the 
precursor for low-grade serous carcinoma. This hypothesis 
is further substantiated by various studies demonstrating the 
presence of KRAS and BRAF gene mutation in both tumors 
[7-9]. Moreover, there is controversy about the nature of mi-
cropapillary subtype of serous BOT. The literature suggests 
that micropapillary subtype is more aggressive as compared 
to those without micropapillary pattern [6, 10, 11]. Burks et al 
reported similar clinicopathological features between micro-
papillary serous BOT and low-grade serous carcinoma [12]. 
They hypothesize that micropapillary serous BOT represents 
intermediate stage of tumor progression between serous BOT 
and low-grades serous carcinoma. Furthermore, May et al 
demonstrated that gene involved in mitogen-activated protein 
kinase (MAPK) signaling pathway showed higher expression 
in micropapillary serous BOT as compared to BOT without 
micropapillary, which further highlights the role of KRAS-
BRAF-MEK-MAPK pathway in the progression to low-grade 
serous carcinoma [13].

Serous BOT with micropapillary projections may be con-
sidered as a potential precursor of low-grade serous carcino-
ma. It is therefore, this subset of patients who would require a 
more cautious approach towards management and follow-up.

Case Report

We report a case of a 29-year-old, gravida 3, para 2 woman 
with two previous lower segment cesarean sections who pre-
sented at 5 weeks pregnancy with nausea and vomiting. Her 
general physical, abdominal and gynecological examinations 
were unremarkable. A transvaginal ultrasound revealed a vi-
able intrauterine pregnancy corresponding to 5 weeks gesta-
tion. In addition, a 9.4 cm left ovarian solid cystic mass with 
papillary projections was detected (Figs. 1, 2). In view of high 
index of suspicion of malignancy, an MRI of pelvis was done. 
It confirmed a left ovarian mass measuring 10.5 × 8.4 × 7.7 
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cm, which was predominantly cystic with papillary projections 
and highly suggestive of malignancy (Fig. 3). There was no 
evidence of abdominal or pelvic lymphadenopathy, ascites or 
peritoneal disease. CA125 was raised at 104.8 U/mL.

In view of ultrasound and MRI of pelvis findings, the 
working diagnosis was an ovarian malignancy or a BOT.

Treatment

In the preoperative period, the patient was reviewed by the 
gynae-oncology team and counseled about the advantages and 
disadvantages of proceeding with surgery in the first trimes-

ter. Due to the high risk of malignancy and the risk of disease 
progression, the patient opted for early surgical intervention. 
However, due to religious beliefs, she wished to retain her fer-
tility if the frozen section did not confirm a malignancy. She 
underwent a laparotomy at 6 weeks gestation. Intra-operative-
ly, she was noted to have a 10 cm left ovarian mass adherent to 
the posterior ovarian fossa (Fig. 4). The uterus, right fallopian 
tube and the right ovary were normal in appearance. The rest of 
the intra-abdominal organs, including appendix and omentum 
were normal. During the adhesiolysis, there was rupture of the 
ovarian cyst with minimal spillage of cyst contents. Peritoneal 
washings were obtained and a left salpingo-oopherectomy was 
carried out. The frozen section of the left tube and ovary was 
reported as serous BOT with micropapillary features; hence in 
addition, an omentectomy was performed. As per the patient’s 
wishes, the pregnancy was undisturbed and the contralateral 
tube and ovary were preserved. Subsequently, the patient re-

Figure 1. Ultrasound of pelvis showed a 9.4 × 9.2 × 7.3 cm complex 
solid cystic mass with solid component showing internal blood flow. 

Figure 2. Doppler ultrasound showing internal blood flow. 

Figure 3. MRI of pelvis showed a large predominantly cystic lesion with 
papillary projection. 

Figure 4. The 10 cm left ovarian mass. 
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covered well and was discharged home on third postoperative 
day.

Outcome and follow-up

The final histology confirmed serous BOT FIGO stage IC, mi-
cropapillary variant with a few foci of stromal micro-invasion. 
There was no involvement of ovarian serosa and omentum 
and the peritoneal fluid was negative for malignant cells. The 
case was discussed at gynae-oncology multidisciplinary team 
meeting and conservative management with oncology follow-
up was recommended. The rest of her antenatal period was 
uneventful. She underwent emergency cesarean section at 38 
weeks 4 days period of gestation for two previous cesarean 
sections in labor. During cesarean section, intraperitoneal sur-
vey revealed normal right fallopian tube, ovary and appendix.

Although our patient had completed her family, she de-
clined definitive surgery and opted for conservative manage-
ment due to personal reasons. She is currently being followed 
up by the gynae-oncology team. At 18 months after primary 
surgery, she was noted to have a raised CA125 of 60.3 IU/mL. 
She was asymptomatic with unremarkable physical examina-
tion. A CT scan of abdomen and pelvis showed no evidence of 
tumor recurrence. At her last follow-up with us at 24 months, 
her CA125 continued to be mildly elevated at 37.6 IU/mL, but 
ultrasound of pelvis revealed normal contralateral tube and 
ovary and rest of the pelvis was normal.

Discussion

The incidence of adnexal mass in pregnancy is estimated to 
be between 0.19% and 2% [14-16]. However, the likelihood 
of this adnexal mass being malignant is rare, with reported in-
cidence between 1 in 12,000 and 1 in 47,000 [14]. Epithelial 
ovarian cancer is the most common type of malignancy re-
ported in pregnant women in contrast to non-pregnant younger 
population where germ cell tumor is more common [1, 14]. Up 
to 8% of the adnexal masses could be borderline in nature [2-5] 
and 42% of these are serous in nature [6].

The majority of the patients with adnexal mass remain 
asymptomatic during pregnancy [1]. They are generally iden-
tified during first trimester routine ultrasonography [17]. Se-
rum CA125 has a limited role to help to differentiate between 
benign and malignant tumors due to high false positive rate. 
Even in non-pregnant patient, the level of CA125 is elevated 
only in 50% of patients with stage I cases as compared to 80% 
of patients with advance stage [1, 18, 19]. Moreover, serum 
CA125 level may be elevated during the first trimester of preg-
nancy and starts falling by the end of the first trimester [1, 20]. 
Transvaginal ultrasound is helpful in assessing the detailed 
characteristics of adnexal mass that may indicate the possi-
bility of mass being malignant. The complex ovarian mass, 
papillary projections, septation, and increased vascularity are 
some features associated with an increased risk of malignancy 
[1, 21]. In our patient, a suspicious complex ovarian cyst with 
papillary projections and internal vascularity was seen at a 

transvaginal scan. Due to high index of suspicion of ovarian 
malignancy, MRI of abdomen and pelvis was performed. MRI 
of pelvis is preferred in pregnant patients due to lack of radia-
tion exposure.

The standard treatment for BOT is hysterectomy with bi-
lateral salphingoophorectomy, peritoneal washing ± appendi-
cectomy/omentectomy. However, median age of diagnosis of 
BOT is about 40 years with more than one-third being in the 
reproductive age group [17, 22]. Hence, the role of conserva-
tive surgery preserving childbearing potential is an important 
issue. The tumors have an indolent natural history and show 
excellent survival rate. Survival for women with early stage 
(FIGO I-II) disease is virtually 100% and between 86% and 
92% in more advanced stage (FIGO III-IV) [23].

Kashima et al have shown promising outcomes for the 
fertility sparing conservative surgery if patients wish to re-
tain their fertility [24]. Similarly, Battaglia et al presented a 
rare case of a 30-year-old patient with stage IC ovarian cancer 
with borderline tumor on contralateral ovary, who underwent 
conservative debulking surgery followed by adjuvant chemo-
therapy. The patient conceived successfully 5 years after sur-
gery and had no evidence of disease recurrence after 5 years 
of follow-up [22].

Available literature is divided on laparotomy or laparos-
copy as the modality of surgical intervention. Some suggest 
that laparoscopy stands out on account of less blood loss, less 
postoperative pain and less postoperative hospital stay, a faster 
recovery and less pelvic adhesion [25]. On the contrary, Il-
ancheran et al believed that midline laparotomy is more appro-
priate even in pregnant women as it gives better visualization 
of the peritoneal cavity for cancer implants with less manipu-
lation of the gravid uterus [26]. In this patient, we proceeded 
with midline laparotomy as radiological findings suggested 
high possibility of malignancy.

Similarly, the actual timing of surgery has also been a 
matter of debate. Some researchers believe that a strong sus-
picion of malignancy on imaging and abnormal tumor mark-
ers should merit early surgical intervention [27, 28]. How-
ever, Marret et al suggested that the surgical intervention, 
which might include conservative surgery or debulking sur-
gery along with chemotherapy, could be deferred until after 
15 weeks of gestation [29]. By second trimester, pregnancy 
reaches a stable state and surgery can be carried out without 
affecting disease progression [29, 30]. Given a strong suspi-
cion of an ovarian cancer, following discussion with patient, 
we proceeded with surgery in the first trimester with luteal 
phase support.

The intra-operative frozen section in the present case was 
reported as borderline serous tumor with papillary projections. 
The final histopathology was serous borderline tumor and mi-
cropapillary variant with few foci of stromal micro-invasion. 
Even though the right ovary appeared grossly normal in the 
present case, the serous BOTs are bilateral in about one-third 
of cases and one-third of cases are associated with peritoneal 
implants [23, 27, 31, 32]. According to Fauvet et al, BOTs 
diagnosed during pregnancy exhibit a high incidence of ag-
gressive features and are rarely completely staged initially [6]. 
Women with serous BOT without invasive implants have 10-
year survival of 95% compared with 60-70% for women with 
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invasive implants [32]. In our case, having BOT confined to 
one ovary with no invasive implants and thus we anticipate an 
excellent survival.

Various studies supported that serous BOT represents the 
precursor of low-grade serous carcinoma. This hypothesis is 
further substantiated by various literatures demonstrating the 
presence of KRAS and BRAF gene mutation in both tumors 
[7-9]. Moreover, the micropapillary pattern, which was de-
tected in this patient on final histopathological report, has been 
matter of concern as it could indicate poorer prognosis for re-
currence. The literature suggests that micropapillary subtype is 
more aggressive as compared to those without micropapillary 
pattern [6, 10, 11]. Longacre et al have also reported that in ad-
dition to high-risk FIGO stage (III, IV) and invasive implants, 
micropapillary architecture is associated with high recurrence 
risk and/or progressive nature of serous BOTs [33].

Kurman et al reported similar clinicopathological features 
between micropapillary serous BOT and low-grade serous 
carcinoma [12]. They hypothesize that micropapillary serous 
BOT may represent intermediate stage of tumor progres-
sion between serous BOT and low-grade serous carcinoma. 
Furthermore, May et al demonstrated that gene involved in 
MAPK signaling pathway showed higher expression in mi-
cropapillary serous BOT as compared to BOT without micro-
papillarity, which further highlights the role of KRAS-BRAF-
MEK-MAPK pathway in the progression to low-grade serous 
carcinoma [13].

Conclusions

Due to aggressive course of micropapillary serous BOT and 
increased incidence of malignant transformation to low-grade 
serous tumor as compared to other borderline tumors, it is 
therefore important to have long-term follow-up at gynae-on-
cology center for early diagnosis of recurrence. Considering 
radical surgery once the family is completed is worth a consid-
eration in all patients with micropapillary serous BOT.
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