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ABSTRACT

Ovarian adult granulosa cell tumors are relatively rare low-grade malignant tumor. Metastasis of granulosa
cell tumors often happens a long interval after initial surgical resections. This could lead to diagnostic
difficulties due to loss of clinical follow up and lack of detailed clinical history. We present 2 cases of
metastatic granulosa cell tumor to the lung, pleura, and mediastinum 11 and 25 years respectively after
resection of primary tumors. The first case was a 67-year-old woman presented with a large mediastinal
mass who underwent surgical resection with a clinical impression of thymoma. The tumor was largely
necrotic, and focal viable tumor was composed of epithelioid cells with pale eosinophilic cytoplasm,
irregular nuclei, and rare grooved nuclei. No typical Call-Exner body was identified. The histological
differential diagnosis was broad, and a metastatic tumor was highly suspected. Additional clinical
information was requested; it revealed a history of left ovarian mass with a diagnosis of adult granulosa
tumor 11 years ago. The mediastinal tumor was confirmed to be adult granulosa cell tumor by
immunohistochemistry. The second case involves a 74-year-old woman who presented with left pleural
effusion and a large subpleural lung mass, with biopsy demonstrating classic histological features of adult
granulosa cell tumor. She had bilateral salpingo-oophorectomy 25 years ago, so diagnostic details of the
ovarian lesion were unavailable. Adult granulosa cell tumor can present as late metastasis at unusual
locations. The possibility of metastatic granulosa tumors should always be kept in mind, and clinical history
is critical to promote an accurate diagnosis of late onset metastatic granulosa cell tumor.
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Introduction

metastasis has been reported at many extra-abdominal sites including
lung, brain, bone, and supraclavicular lymph node [3-5]. Furthermore,

Ovarian granulosa cell tumor has two subtypes, juvenile and adult, both
characterized by indolent growth. Adult granulosa cell tumors account
for more than 90% of all granulosa cell tumors. It is typically a low-grade
malignant tumor and presents as stage | disease with unilateral ovarian
involvement. Unfortunately, a small proportion of the stage | cases will
subsequently recur, typically 4-7 years from the initial diagnosis, leading
to death in 50% of these patients [1]. Most of the recurrences occur in
preserved genital tract structures. The liver is the most common extra-
pelvic metastatic site followed by the intestine [2]. Other distant

there have been relatively few case reports with very late recurrences,
occurring at least 10 years after initial surgical resections [2, 6-7]. For
example, Hasiakos et al reported a recurrence of granulosa cell tumor 20
years after initial diagnosis [6]. Due to prolonged interval between the
original diagnosis and metastasis, the patient herself may not remember
the nature of the primary disease, and the relevant past medical history
may not be readily available. It could pose a difficulty for clinicians to
make an accurate diagnosis of metastatic adult granulosa cell tumors.
We describe here 2 cases of metastatic adult granulosa cell tumors: one
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case involving the mediastinum and another case involving the pleura
and lung, 11 and 25 years after initial diagnosis.

PRt 2 s RO R A M TS FE
Figure 1: A. CT showed a round mildly enhancing m
superior middle mediastinum, measures 4.8 x 5.2 x 6.4 cm. There is a
thin fat plane separates this mass from the subjacent thoracic aorta and
this mass is seen abutting the great vessels without affecting patency; B.
Hematoxylin and eosin stain; C. Inhibin immunostain; D. WT-1
immunostain.

Case 1

The patient, a 67-year-old with past medical history of asthma,
hypertension, and cerebral aneurysm, presented to a primary care
physician with left-sided chest wall pain in December 2017. Her past
medical history was significant for abdominal hysterectomy and
salpingo-oophorectomy at an outside hospital 11 years ago, but detailed
pathologic diagnostic information was not available. The patient’s chest
pain was dull in characteristic without aggravating factors. She had no
cough, fever, chills or shortness of breath. Her routine laboratory
investigations were within normal limits with no evidence of
leukocytosis. The patient underwent a chest X-ray which showed opacity
in the area of the aortic arch that raised concern for a possible aortic
aneurysm. Subsequent CT angiogram was negative for aortic aneurysm.
However, an encapsulated, round 6.4 x 5.2 x 4.8 cm mildly enhancing
mass was noted in the superior portion of the middle mediastinum. There
was a thin fat plane separating this mass from the subjacent thoracic
aorta. The mass was seen abutting the great vessels without affecting
vascular patency (Figure 1A). A PET scan was also performed and
demonstrated PET-avidity of the periphery of the mediastinal mass with
left pleural effusion. Given its location and appearance on imaging, this
mass was concerning for a possible thymoma. The patient underwent a
robotic resection of the mediastinal mass. Macroscopically, the lesion
was well circumscribed and encapsulated with a gray-tan lobular cut
surface. Focal hemorrhage and necrosis were present. Histology showed
a well encapsulated tumor with areas of infarction and necrosis. Viable
tumor was present at the periphery of the lesion, which was composed
of epithelioid cells with pale eosinophilic cytoplasm, irregular nuclei and
rare nuclear inclusions. Nuclear grooves were present but rare. Tumor
cells formed small nests, trabeculae, and abortive tubular structures. No
typical Call-Exner body was identified (Figure 1B). Given broad
histological differential diagnosis, a panel of immunohistochemical
stains was performed to further characterize the tumor. Tumor cells were
strong diffusely positive for estrogen receptor (ER), progesterone
receptor (PR), CD56, inhibin, calretinin, and CD99; focally positive for
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pan-keratins (AE1/AE3 and CK8/18) and PAXS8; and completely
negative for EMA, Ber-EP4, TTF-1 and GATA3 (Figure 1C and 1D).
The tumor morphology and immunoprofile were compatible with a
metastatic adult granulosa cell tumor, Additional clinical information
was requested from the outside hospital which revealed a history of
bilateral salpingo-oophorectomy and hysterectomy that was performed
11 years ago. The outside hospital pathology report described a 19 cm
right ovarain mass. Histologic examination revealed an adult granulosa
cell tumor without involvement of the left ovary or other organs at the
time of surgery. The final diagnosis of the mediastinal mass is metastatic
adult granulosa cell tumor.

solid mass involving the left upper lobe, measuring approximately 7.9 x
3.8 cm and left pleural effusion. B. Hematoxylin and eosin stain; C.
Inhibin immunostain; D. WT-1 immunostain.

Case 2

A 74-year-old Caucasian woman with past medical history of diabetes
and hereditary angioedema presented to the oncology department due to
shortness of breath and left pleural effusion in March 2018. Her past
surgical history was significant for bilateral salpingo-oophorectomy in
1993, which was diagnosed as ovarian “benign” cysts as stated by the
patient. The patient denied chest pain, cough, fever, and chills. Chest X-
ray and Computed Tomography (CT) were performed and revealed left
pleural effusion and a large heterogeneous subpleural solid mass
involving the left upper lobe, measuring approximately 7.9 x 3.8 cm. In
addition, three separate pulmonary nodules were identified: one located
in the left upper lobe measuring 8 mm, one in the left lower lobe
measuring 7 mm, and the third one in the right upper lobe measuring 6
mm (Figure 2A). Two thoracocenteses were subsequently performed,
which were interpreted as positive for malignancy with unknown
primary. A pleural core biopsy was performed for further evaluation. The
biopsy demonstrated a tumor with diffuse, cord, trabecular, and insular
growth patterns with Call-Exner body like structures. Tumor cells were
intermediate in size with scant cytoplasm. Most tumor cell nuclei were
elongated with nuclear grooves (Figure 2B). Immunohistochemical
stains were performed to further characterize the tumor. Tumor cells
were positive for WT1, inhibin and CD99, negative for calretinin, CD10,
TTF-1, and a broad spectrum of keratins (Figure 2C and 2D). The
histological features and immunostaining profile were consistent with
metastatic adult granulosa cell tumor.
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Discussion

The majority of patients with stage | adult granulosa cell tumors have a
good prognosis. Only a small percentage of such tumors metastasize,
which might pose diagnostic problem because of long interval between
initial surgery and metastasis. Most recurrences in patients with adult
granulosa cell tumors are intra-abdominal, whereas lung, pleura and
mediastinal metastases are extremely rare [8]. Bryk et al followed 164
cases of molecularly defined adult granulosa cell tumors with a median
follow-up time of 155 years. It showed 32% patients
developed tumor recurrence with only 2 cases of lung metastasis (1.2%).
While the intervals between initial diagnosis and lung metastasis for
these two patients were not mentioned in the report [9]. The longest
reported interval of lung metastasis from initial diagnosis of ovarian
granulosa cell tumor was 36 years [10]. Pleural metastasis and
exfoliation of tumor cells in pleural fluid is even rare and has only been
described in 2 case reports to the best of our knowledge [10-11]. The
case reported by Gupta et al presented as a stage 1V granulosa cell tumor
with exfoliation of tumor cells in both pleural and ascetic fluid with
exudative effusions [11]. It has been speculated that pleural effusion
occurs as a result of the passage of ascitic fluid through the
diaphragmatic lymphatics, or through congenital defects. In one of our
patients, the pleural effusion was associated lung metastasis extending
to visceral pleura, which is similar to the one described by Kimura and
colleagues [11]. Mediastinal metastasis of granulosa cell tumors is also
extremely rare. Only three prior cases have been reported in the literature
so far with one case having metastasis in the mediastinum 40 years after
treatment of initial ovarian neoplasm [12-14]. Given the rarity of the
tumor, late metastasis following initial diagnosis, and diverse
histological features, diagnosis of metastatic adult granulosa cell tumor
can be challenging, particularly if with a small core biopsy and unusual
location. In the lung and pleura, the leading differential diagnosis
includes reactive epithelial cells, neuroendocrine tumor, lymphoma,
melanoma, primary adenocarcinoma, mesothelioma, and metastatic
carcinoma such as thyroid carcinoma; whereas differential diagnosis for
amediastinal mass is broad and includes thymoma, lymphoma, germ cell
tumor, intrathoracic thyroid, parathyroid lesion, and metastatic tumors
including melanoma [12, 15].

Adult granulosa cell tumors can grow in a wide variety of patterns
including sheet, cord, trabeculae, undulating ribbons, and nests. Call-
Exner bodies are pathognomic, featuring microfollicles composed of
granulosa cells surrounding a small space containing eosinophilic
secretion. The tumor cells usually have scanty cytoplasm and angular to
oval, often grooved nuclei. These histological features are diagnostically
helpful if present. But exceptions to the classic patterns described above
are not uncommon which might pose diagnostic difficulty not only for
metastasis but primary tumors as well. Granulosa cells might contain
bizarre enlarged hyperchromatic nuclei, multinucleated giant cells,
and/or abundant eosinophilic or vacuolated cytoplasm. Rarely, the
neoplastic granulosa cells display signet ring cell or spindle cell
morphologies, even sarcomatous transformation with less conspicuous
nuclear grooves [16]. It is extremely important to have proper clinical
history when unusual histology causes troubles in distinction from other
primary or metastatic tumors. Immunohistochemical stains are helpful
in problematic tumors. Granulosa cell tumors are usually positive for
inhibin, calretinin, WT1, steroidogenic factor-1, CD99, and CD56. The
tumors could be positive for broad spectrum of keratin particularly low
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molecular weight keratins (CK8 and CK18) but typically negative for
CK7 and EMA. Recent studies have shown that immunohistochemistry
of transcription factor FOXL2 is a sensitive and specific marker for sex
cord-stromal tumors of the ovary. It has higher sensitivity for the
diagnosis of sex cord stromal tumors than o-inhibin and calretinin.
FOXL2 staining was typically more intense in positive cases compared
with either a-inhibin or calretinin [17]. Furthermore, greater than 90%
adult granulosa cell tumors bear FOXL2 gene mutations, therefore,
molecular studies could be used as an ancillary study in diagnostically
challenging cases [18].

In conclusion, adult granulosa cell tumors can present as a late
recurrence/metastasis long after initial surgical resection of the primary
tumors. The patient may not remember the nature of the primary ovarian
tumor because of remote history and being lost to follow up after the
surgery. The diagnosis of tumor metastasis could be challenging.
Histological findings and immunohistochemistry are essential for
accurate pathology interpretation. However, clinical history and the
possibility of very late recurrence and metastasis after initial surgical
resection must be kept in mind to avoid delayed diagnosis.
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