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Abstract

Polycystic ovary syndrome (PCOS) is a major cause of anovulatory infertility.
Laparoscopic ovarian drilling (LOD) is a treatment for PCOS that allows the
laparoscopic identification of other intra-abdominal lesions and the provision
of diagnostic treatment. This study reports a case of PCOS with an ovarian
mass in which LOD was aggressively used and a granulosa cell tumor (GCT)
was found. A 34-year-old woman with secondary amenorrhea and irregular
menstrual cycles presented to the emergency department with abdominal
pain of unknown etiology. Imaging studies revealed a 6-cm left ovarian mass
with an internal appearance suggestive of a hemorrhage. The patient’s sec-
ondary amenorrhea was subsequently diagnosed as PCOS, and LOD was
performed to preserve her fertility. Simultaneously, a cystectomy was per-
formed to evaluate the tumor in the left ovary; the diagnosis was adult-type
GCT. Although concomitant GCT and PCOS are extremely rare, the two
conditions have similar clinical manifestations. In women of reproductive
age, the impact of surgery on future fertility should be considered, and the in-
itial surgical technique should be chosen carefully.
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1. Introduction

Polycystic ovary syndrome (PCOS), which occurs in 5% - 10% of women of re-
productive age, is associated with abnormal menstruation and infertility due to
ovulatory dysfunction [1] [2]. PCOS is characterized by high luteinizing hor-
mone (LH), androgen, and anti-Miillerian hormone (AMH) levels, which sup-
press follicle development [2]. Regarding the association between PCOS and
ovarian tumors, an increased risk of ovarian cancer and serous borderline tu-
mors of the ovary has been reported in postmenopausal women [3]; therefore,
we believe that drawing attention to the occurrence of ovarian cancer and tu-
mors in PCOS is imperative [4] [5].

Granulosa cell tumors (GCT) are rare sex cord stromal tumors that account
for approximately 2% of ovarian malignancies [6]. Most affected women are
menopausal at the time of presentation [7]. However, GCT can also occur in
younger patients, making fertility preservation important. GCT are often stage I,
meaning that they are confined to a unilateral ovary [8]; in such cases, the con-
tralateral ovary and uterus may be targeted for fertility-sparing surgery (FSS).
The prognosis is almost always good, with a 5-year survival rate of 97% - 98%
[7] [9] [10], but many cases of late recurrences occur 20 years or more after di-
agnosis [6]; therefore, long-term follow-up is necessary.

In the present study, we encountered an extremely rare case of adult-type
granulosa cell tumor (AGCT) after cystectomy performed simultaneously with
laparoscopic ovarian drilling (LOD) for PCOS. It is important to recognize that
PCOS and GCT have similar clinical findings and occur simultaneously. In addi-
tion, preoperative counseling, including fertility preservation, is extremely im-

portant.

2. Case Report

Here we report the case of a 34-year-old woman who was judged to have typical
PCOS as evidenced by high LH and AMH levels. As a result, suspected ovarian
hemorrhage with lower abdominal pain was treated as a simple complication.
Because we treated the ovarian tumor image primarily in response to PCOS, we
did not consider the possibility of ovarian tumors with similar hormonal chang-
es. As a result, we had to perform a burdensome surgery on the infertility pa-
tient.

She had been taking low-dose oral contraceptives for 3 months for secondary
amenorrhea and irregular menstrual cycles. Ten days after taking the pills, she
experienced lower abdominal pain and visited her local physician, who suspect-
ed ovarian hemorrhage. Due to persistent pain, she visited her doctor’s office
again and was referred to our hospital’s emergency department with suspected
torsion of the ovarian tumor. At our hospital, transvaginal ultrasonography re-
vealed a normal-sized uterus with a 2.1-mm endometrium and no thickening, a
normal-sized right ovary (20 x 14 mm), and an enlarged left ovary (61 mm). In-

side the ovary, a spongy mass with a rather solid appearance was observed sug-
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gestive of a hemorrhage (Figure 1). The tumor marker cancer antigen 125
(CA125) and cancer antigen 19-9 (CA19-9) levels were normal. Pelvic magnetic
resonance imaging (MRI) showed a well-defined 58-mm mass with low to equal
signaling on T1-weighted imaging (T1WI) and mixed mild high and low signals
on T2-weighted imaging (T2WI) in the left adnexal region, suggesting an in-
traovarian hematoma. No thickening of the capsule or nodules was noted, and

aggressive malignancy was not suspected (Figure 2(a), Figure 2(b)).

(@) (b)

Figure 1. Ultrasound imaging of the (a) right ovary and (b)
left ovary. (a) The right ovary is normal. (b) The left ovary
shows a 6-cm mass with internal hemorrhage.

Figure 2. Magnetic resonance image of the left adnexal region (>) and right ovary (3).
(a) T1-weighted images show a heterogeneous mass with low to equal signaling. (b)
T2-weighted images show a mixed mass with low and high signals suggestive of a hema-
toma.

Based on the clinical finding of lower abdominal pain, we suspected an in-
traovarian hematoma associated with torsion of the left ovarian tumor or the
enlarged ovary due to ovarian bleeding. Regarding the secondary amenorrhea,
the right ovary was mildly polycystic on transvaginal ultrasonography, and
blood tests showed the following levels: LH, 16.9 mIU/mL; FSH, 3.0 mIU/mL;
estradiol (E2), 27.7 pg/mL; progesterone (P4), 0.3 ng/mL; testosterone, 1.09
ng/mL; and AMH, 8.91 ng/mL. PCOS was diagnosed based on the high LH, tes-
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tosterone, and AMH levels (Table 1). As the patient wanted to preserve her fer-
tility, LOD was selected to treat the PCOS, and because the left ovary became
enlarged again after shrinking, surgery was planned at the same time to check its

condition.

Table 1. Tumor makers and hormonal assessment before and after surgery.

Tumor marker Pre-surgery Post-surgery
CEA (ng/ml) 1.3 1.4
CA19-9 (U/ml) 20.2 18.3
CA125 (U/ml) 8.4 13.3

Hormones
LH (mlU/mL) 16.99 2.58
FSH (mlU/mL) 3.0 8.91
PRL (ng/ml) 8.71

Estradiol (pg/mL) 27.7 97.0
Test (ng/ml) 1.09 0.17
AMH (ng/mL) 8.91 1.13
Progesterone (ng/mL) 0.30 0.16

The left ovary was 6 cm across and adherent to the mesentery, suggesting that
the PCOS was complicated by an ovarian tumor. The tumor was fragile and re-
tained its original morphological features. The tumor capsule was dissected, and
the tumor was removed. Since the right ovary was grossly PCOS-like, LOD was

performed (Figure 3(a), Figure 3(b)).

(@) (b)

Figure 3. Laparoscopic surgical findings. (a) Cystectomy re-
vealed that the left ovarian tumor was very fragile. (b) Drilling
was performed on the right ovary.

A microscopic examination of the left ovarian tumor revealed coffee bean-like
nuclei of atypical cells forming small and large island-like foci as well as prolif-
erating cells. (Figure 4) Within the foci, organized cells or acidophilic materials

are surrounded by atypical cells that form microfollicular structures called
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Call-Exner bodies. The tumor cells were positive for calretinin, estrogen recep-
tors, and progesterone receptors. Based on the histopathological examination,
the diagnosis was AGCT of the left ovary.

Figure 4. Histopathological findings of the lesion. The left ovarian
tumor featured coffee bean-like nuclei of atypical cells forming small
and large island-like foci as well as proliferating cells.

Blood tests performed at approximately 1 month postoperative showed the
following levels: LH, 2.58 mIU/mL; FSH, 8.91 mIU/mL; E2, 97.0 pg/mL; P4, 0.16
ng/mL; testosterone, 0.17 ng/mL; AMH, 1.13 ng/mL; CA125, 13.3 U/mL; CA19-9,
18.3 U/mL; and carcinoembryonic antigen (CEA), 1.4 ng/mL. The LH, testos-
terone, and AMH levels were normal (Table 1). After we explained the future
treatment regimen for GCT, the patient requested to receive treatment at a spe-
cialized oncology hospital. Because of her desire to preserve her fertility, she un-
derwent an additional left adnexectomy, partial oophorectomy, and intraperito-
neal exploration at another hospital. No obvious extraovarian lesions or residual
tumors were observed at the resection site. The patient was ultimately diagnosed

with stage I disease, for which no additional treatment was administered.

3. Discussion

PCOS has been the leading cause of anovulatory infertility in recent years, caus-
ing infertility in 70% - 80% of affected women [11]. High LH is among its char-
acteristics [12]; elevated AMH also appears to be correlated [2]. Our patient
presented with secondary amenorrhea and high LH, testosterone, and AMH lev-
els, which led to the diagnosis of PCOS according to Rotterdam criteria (2003).
Treatments for PCOS-related infertility include clomiphene citrate (CC), gon-
adotropin (Gn), LOD, and assisted reproductive technology. CC therapy, which
plays a major role in inducing ovulation in women who wish to conceive [13],
remains the first choice in women with PCOS [14]. Approximately 15% - 40% of

patients are CC-resistant and require secondary Gn therapy [13]. However, Gn
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therapy is associated with ovarian hyperstimulation syndrome (OHSS) and/or
multiple pregnancies [14], which raises the need for in vitro fertilization (IVF)
after CC without Gn therapy. However, not all women want to undergo IVF;
thus, clinicians generally explore and choose methods other than IVF rather
than proceeding with step-up treatment [15]. Therefore, we actively chose LOD
in this case [11] [16], which is reportedly as effective as Gn therapy for women
with anovulatory PCOS without carrying the risk of OHSS or multiple pregnan-
cies [13] and may have a sustained effect that allows multiple pregnancies [16].
Decreased androgen and AMH levels have been observed [17], and spontaneous
ovulation and CC responsiveness improve hyperandrogenemia and decrease
AMH levels [13]. For patients undergoing infertility treatment, laparoscopic
surgery enables the simultaneous diagnosis and treatment of intra-abdominal le-
sions without major invasion. Although several reports of concomitant PCOS
and AGCT have been reported [4] [5] [18]-[21], only our patient underwent ag-
gressive laparoscopic surgery. In this case, MRI showed no aggressive malignant
findings (Figure 2), tumor markers were normal (Table 1), and the aggressive
laparoscopic surgery was not problematic. Intraoperatively, an ovarian cystec-
tomy performed to evaluate the left ovary revealed a tumor; however, the patho-
logical result was AGCT.

GCT, like PCOS, can manifest as amenorrhea, and the abnormal proliferation
of granulosa cells results in the excessive secretion of estrogen, inhibin, and
AMH [4]. Its definitive diagnosis depends on pathological findings; however,
MRI is also useful as a preoperative diagnostic imaging modality. GCT are typi-
cally multifocal cystic masses composed of small and large follicles with hemor-
rhagic contents, with high vascularity [22], and varying in size and density [23].
MRI shows a hemorrhage within an ovarian cystic mass that can be differentiat-
ed from ovarian hemorrhage as well as the presence of a hemorrhagic tumor or
epithelial ovarian malignancy [24]. MRI in this case showed similar findings
with clearly visible hemorrhage (Figure 2). However, the presence of lower ab-
dominal pain strongly suggested ovarian torsion; therefore, we judged the
bleeding as being due to torsion. Since the ovary subsequently shrunk, we did
not suspect the presence of aggressive malignant changes.

In our review of surgeries for tumors in PCOS and AGCT, we identified sev-
eral reports of concomitant conditions. In one case, no obvious evidence of an
ovarian tumor was noted; however, bilateral oophorectomy was chosen to im-
prove the patient’s severe masculinizing signs [21]. Our patient’s testosterone
levels were also elevated, although not extremely (to 1.09 ng/mL), but she dis-
played no signs of masculinization. In another two cases, large tumors (>10 cm)
were detected (16 cm and 19 cm), for which unilateral adnexectomy was per-
formed [18] [20]. One relatively large tumor (8 cm) treated with unilateral ad-
nexectomy after tumor resection because of suspected GCT on rapid pathology
[19]. The other two cases were relatively small tumors (3.6 cm and 4.7 cm), for
which tumor resection was initially selected [4] [5]. However, as all patients

wished to preserve their fertility, they underwent additional staging surgery:
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unilateral adnexectomy + partial omentectomy + intraperitoneal exploration. In
this case, the tumor was not large, measuring 61.0 x 40.3 mm at the hospital vis-
it, and shrinkage was noted afterward (Figure 1). Therefore, ovarian cystectomy
was initially selected. After the pathological diagnosis was made, the patient
wished to preserve her fertility, so a staging surgery was performed, after which
no residual tumor was detected. In these five cases, the surgical technique was
generally determined by tumor size. For relatively large ovarian tumors, size
suggests malignancy [25] and an adnexectomy is performed. In cases of con-
comitant PCOS and GCT, a high LH level was found in four of five cases with
measurements, a high AMH level in all three cases with measurements, and a
high testosterone level in five of six cases. All three hormone levels were elevated
in only the current case. Tumor markers CA125 and CA19-9 were measured in
three and two patients, respectively, and all were within the normal range. The
levels of both tumor markers were within the normal range in this case as well
(Table 1).

AMH is produced by anterior and follicular follicles, while inhibin is pro-
duced by anterior follicles [4]. Women with PCOS have AMH levels that are 2 -
3 times higher than those in women without PCOS due to the increased number
of anterior and follicular follicles [11]. Since this patient also showed elevated
levels of LH, AMH, and testosterone but normal CEA, CA125, and CA19-9 lev-
els (Table 1), we did not consider any causes other than PCOS. Furthermore, we
did not consider the possibility of coexisting PCOS and GCT. However, we were
aware that AMH and inhibin f are considered reliable and useful markers for
GCT diagnosis and recurrence [6] and may present clinical findings similar to
those of PCOS. In one reported case, inhibin flevels were measured postopera-
tively [4] and the values were in the normal range. In this case, we did not
measure inhibin B due to lack of information at the time. GCT images are most
easily obtained via transvaginal ultrasonography; however, sclerotic images have
been described in several cases [4] [5] [18]. On ultrasonography, GCT may pre-
sent as a hard cystic, multifocal [18], or hard mass with variable echogenicity,
usually with a hemorrhagic component and vascular growth visible on color
Doppler [5]. The ultrasound findings in the present case were not obviously
cystic but rather a mass that was suggestive of a hematoma with a rather hard
impression (Figure 1). However, ultrasound findings of GCT are reportedly in-
distinguishable from those of other ovarian neoplasms [19].

Fortunately, GCT are often stage I and localized to a single ovary [8] and fea-
ture 5-year survival rates at clinically advanced stages I and II of 98% and 84%,
respectively [6]. The latest international guidelines state that the primary treat-
ment for GCT is standard staging surgery [26]; however, several studies have
reported that FSS (excision of the affected adnexa plus intraperitoneal explora-
tion) does not affect recurrence or survival rates [7] [9] [10]. A stage I diagnosis
allows preservation of the uterus and contralateral ovary as well as FSS for pa-
tients who wish to preserve their fertility [26]. The presence of a residual tumor

or tumor rupture at the time of initial surgery is a poor prognostic factor [27], so
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removing the tumor without incident is important. Although no residual tissue
was noted in this case after the additional staging surgery, the choice of initial

ovarian cystectomy requires careful consideration.

4. Conclusion

PCOS treated almost exclusively as a benign disease complicated by GCT is ex-
tremely rare. Counseling, including fertility preservation as a preoperative ex-
amination target, is very important [28], and a more detailed description of the

impact of surgery is needed.
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