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Introduction: We would like to present a rare case of metastatic renal tumor.

Case presentation: A 60-year-old woman presented to our department with a left

renal tumor. She underwent a total hysterectomy and right adnexal resection for a stage

IA ovarian granulosa cell tumor approximately 15 years ago, followed by left adnexal

resection and postoperative chemotherapy with gemcitabine and paclitaxel 6 years ago.

She received six courses of gemcitabine and carboplatin to treat a stage IC clear cell

adenocarcinoma of the ovary.

The patient was diagnosed with the left renal tumor and underwent a laparoscopic left

nephrectomy. Immunostaining was positive for a-inhibin and SF-1 and showed FOXL2

402C?G (C134W) mutation. Finally, the patient was diagnosed with renal metastasis of a

granulosa cell tumor.

Conclusion: To our knowledge, this is a very rare case of renal metastasis of a

granulosa cell tumor with the FOXL2 mutation in an adult.
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Keynote message

We present a rare case report of a patient with a late adult ovarian granulosa cell tumor recur-
rence in the left kidney.

Introduction

Ovarian GCTs originate from follicular granulosa cells and are reported to account for <5%
of all ovarian malignancies. When they extend outside the ovary, they remain in the pelvis;
hence, distant metastasis is rare. Herein, we describe a rare case of renal metastasis of AGCT
15 years after the primary treatment.

Case presentation

The patient was a 60-year-old woman. In 2002, she underwent surgery for a right ovarian
tumor and was diagnosed with a stage IA AGCT. In 2011, she developed clear cell ovarian
cancer in her left ovary and underwent surgery and postoperative chemotherapy with gemc-
itabine and paclitaxel. However, 2 years later, a metastatic lung tumor appeared. Recurrence
of the clear cell carcinoma was suspected. The tumor disappeared after 6 courses of gemc-
itabine and carboplatin, and radiation therapy was performed at the obstetrics and gynecology
department. In 2016, follow-up CT scans showed an increase in the cystic lesions of the left
kidney, so the patient was referred to our department.

On CT scans, Heterogeneous partition-like and solid parts were also observed, which corre-
spond to Bosniak category III (Fig. 1a). MRI T1 displayed a low signal, and T2 displayed a
high signal (Fig. 1b,c). Also, some solid components were detected inside. Ultrasound images
showed blood flow within the cyst. Based on these results, cystic renal cell carcinoma was
suspected, and partial nephrectomy was scheduled. However, while waiting for surgery for
over 3 months, the tumor’s diameter increased from 2.5 to 3.9 cm and the solid components
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became clear. When we explained tumor growth to the
patient, she strongly desired to remove her left kidney. Thus,
we scheduled a total left nephrectomy.

In 2016, the patient underwent a laparoscopic left
nephrectomy. The surgical specimen macroscopically showed
the formation of a 3.9-cm-diameter cyst with grayish-white
solid lesions (Fig. 1d). The tumor cells found in the solid
lesions had constricted nuclear margin, a coffee bean-like
nuclear groove, and mitotic figures (Fig. 1e). Furthermore,
immunostaining was positive for SF1 and a-inhibin. A
genetic test using FFPE samples was performed to evaluate
the presence of a 402C?G (C134W) mutation of FOXL2,
which is specific to AGCT, and the test confirmed the pres-
ence of the mutation. Total RNA and gDNA were extracted
from tumor tissue that was macro-dissected from the 20 lm-
thickness FFPE tissue section. We conducted mutation anal-
ysis of FOXL2 in FFPE GCT tissues by PCR and whole
genome sequence. Per analysis results, FOXL2 C134W
mutation was present in the patient’s sample (Figs 2 and
3).1–3

The final diagnosis was renal metastasis of the ovarian
GCT, and no residual tumor was detected after consultation
with a gynecologist. GCTs sometimes cause genital bleeding
and dysmenorrhea due to estrogen production. Unfortunately,
serum estrogen was not measured before and after surgery,
and there were no estrogen-related clinical symptoms in this
patient. Thus, the patient was followed up without additional
treatment. There was no recurrence for 5 years after nephrec-
tomy.

Discussion

Ovarian GCTs originate from follicular granulosa cells and
account for 2–5% of all ovarian malignancies whereas
AGCTs account for 95% of all GCTs.4 Most cases of AGCT
are diagnosed at an early stage. First-line treatment is sur-
gery, and chemotherapy and radiation therapy for recurrence,
metastasis, and residual tumors. The 5-year survival rate is
not high (59%) in the third and fourth stages. AGCT recurs
in approximately 20–30% of cases, most of which occur later
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Fig. 1 (a) CT scan image. (b) MRI T1 image.

(c) MRI T2 image. (d) Macroscopic findings of GCT.

(e) Microscopic finding of renal tumor (original

magnification 9100).
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in life.4 Recurring AGCTs mainly grow in the pelvis and
abdominal cavity, and metastasize to the lungs, liver, and
pancreas. Metastases to the kidney are extremely rare, and
we found only one case in the literature.5 To date, GCTs
remain extremely difficult to treat after surgery and during
long-term follow-up.

In 2009, Shah et al. reported that the C134W gene mutation
of FOXL2 is specific to AGCT.1 FOXL2 is a member of the
forkhead–winged-helix family of transcription factors. FOXL2,
a gene identified in patients with primary ovarian insuffi-
ciency, is predominantly expressed in granulosa cells and con-
tributes to the production of estrogen and progesterone and
follicle development.1 FOXL2 continuously suppresses SRY’s
target gene Sox9 (inducing undifferentiated cells, sperm cells,

and Sertoli cells).6 In mice with deactivated FOXL2, an
increase in Sox9 was observed with or without SRY, and it
was found that granulosa cells and follicular cells were recon-
structed into testis-like cells and the ovary.6 FOXL2 402C?G
mutation is present in approximately 95% of AGCTs,2 and this
mutation is present in the patient’s renal metastasis specimen.

Conclusion

We report a very rare case of renal metastasis of an ovarian
GCT with FOXL2 mutation 14 years after initial treatment.
There was no recurrence 5 years after the left nephrectomy,
but close monitoring during follow-up is needed for a possi-
ble late recurrence.
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Fig. 2 ddPCR results of the FOXL2 402C?G

missense mutation. (a) Validation of the FOXL2

402C?G mutation with the use of a ddPCR assay

shows a clear division between samples that were

hemizygous or homozygous for the mutation

(presumably through chromosome-based loss of

heterozygosity); both homozygous (blue dot) and

heterozygous (orange dot) mutations were found

in gDNA sample. Only hemizygous or

homozygous mutation was found in cDNA

samples. (b) Copy number of FOXL2 402C?G

mutation and FOXL2 wild type in gDNA and cDNA.

Panel 3. Mutation prevalence of FOXL2 C134W

mutation analyzed by ddPCR.
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Fig. 3 The FOXL2 402C?G missense mutation.

(a) A whole exome sequence results that the

mapped sequence reads from patients on

chromosome 3 for genomic positions 138946278

to 138946363 of Human GRch38 (NC.000003.12).

cDNA position for FOXL2 402 is outlined in red,

along with the non-reference G alleles. Reference

gDNA (human Grhg38) and protein sequences

with the mutated residues are indicated by red

boxes. (b) Sequence logos 21 represent the allele

distribution of the position of the mutation and

surrounding nucleotides. A measure of 2 bits

represents the homozygous position. The variant

402C?G is clearly visible in each logo that was

heterozygous for the FOXL2 mutation.
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