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therapy
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Introduction: We report a rare case of renal cell carcinoma with vaginal metastasis

that recurred with rapid progression and was resistant to sunitinib and nivolumab.

Case presentation: A 68-year-old woman presented with renal cell carcinoma and

vaginal metastasis. Multiple lung metastasis appeared 3 months after simultaneous

radical nephrectomy and hysterectomy with vaginal resection. Despite the treatment

with sunitinib and nivolumab, the patient died 7 months after surgery.

Immunohistochemical staining of primary and metastatic tumor specimens was CD8 and

programmed death ligand-1 negative.

Conclusion: Although vaginal metastasis of renal cell carcinoma is rare, lack of CD8

and programmed death ligand-1 expression may cause nivolumab resistance and may be

useful markers in patients with metastatic renal cell carcinoma.

Key words: CD8, PD-L1, immune checkpoint inhibitor, renal cell carcinoma, vaginal

metastasis.

Keynote message

Vaginal metastasis of RCC is rare. There are no previous reports of the use of an ICI. The
lack of CD8 and PD-L1 expressions in the tumor tissue was associated with resistance to ICI
therapy.

Introduction

RCC often metastasizes to the lungs and bones but rarely to the vagina. A previous review of
85 cases of RCC with vaginal metastasis reported a median overall survival of patients with
synchronous or metachronous metastasis of 19 months.1 Previous reports describe treatment
of RCC with vaginal metastasis with surgery and radiotherapy. However, there are no previ-
ous case reports of RCC with vaginal metastasis in a patient who received MTT and/or ICIs.
In this patient, local and distant recurrence following surgery was resistant to ICIs and pro-
gressed rapidly.

Case presentation

A 68-year-old woman presented with left flank pain and genital bleeding. Contrast-enhanced
CT revealed a 70 mm long left renal tumor and a 30 mm long mass in the vagina. PET-CT
revealed accumulation by the vaginal mass (Fig. 1). A biopsy of the vaginal tumor revealed a
clear cell carcinoma. The diagnosis was left RCC with vaginal metastasis (cT3aN0M1). Prog-
nostic factors showed intermediate risk according to the International Metastatic Renal Cell
Carcinoma Database Consortium risk model. We performed simultaneous radical nephrec-
tomy, abdominal hysterectomy, and transperineal vaginectomy. The metastatic tumor was
found in the anterior wall of vagina. Pathological evaluation following radical nephrectomy
and simultaneous total vaginal hysterectomy found yellowish tumors in the kidney and vagina
(Fig. 2). Histological findings showed clear cell carcinomas of the vagina and kidney with
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necrosis, bleeding, and renal vein invasion (pathologic stage
T3aN0M1) with Fuhrman grade 2 nuclei (Fig. 3). The peri-
operative course was uneventful. At three postoperative
months, CT revealed multiple lung metastasis and vaginal
recurrence. Sunitinib (37.5 mg/day) first-line therapy was ini-
tiated, but it was discontinued 14 days after administration
because of severe fatigue, nausea, and vomiting. After
57 days of sunitinib discontinuation, CT revealed that multi-
ple lung metastases and vaginal recurrence increased in size.
Nivolumab was initiated as second-line therapy, but rapid
growth of the lung metastases continued and a new liver

metastasis appeared after two courses of treatment. The
patient died 7 months after surgery because of disseminated
disease. We performed IHC staining of the immune biomark-
ers PD-L1 (Abcam ab20592, Tokyo, Japan; 1:500) and CD8
(Dako IS623, Tokyo, Japan; prediluted) from the primary and
cervix tumor tissue before MTT and autopsy tissue from cer-
vix after ICI therapy. The percentage of positive staining was
>1%. The PD-L1 positive cells primarily comprised infiltrat-
ing immune cells. IHC results of samples before MTT
showed weak expression of PD-L1 in tumor cells, and CD8-
positive T cells were absent in both primary tumor and

(a) (b) (c)

Fig. 1 The initial diagnosis on admission included (a) a contrast-enhanced abdominal CT showing a left renal tumor, (b) a contrast-enhanced pelvic CT showing a

vaginal tumor, and (c) a PET-CT with accumulation at the vagina.

(a) (b)

Fig. 2 Surgical specimen. (a) Gross specimen of

the kidney showing a renal tumor in the middle

pole with infiltration to the renal sinus fat. (b)

Gross specimen of the vagina showing neoplastic

cells with clear cytoplasm and arranged in sheets

and nests. The arrow indicates the metastatic

tumor in the anterior wall of the vagina.

(a) (b)

Fig. 3 Histopathological examination with

hematoxylin and eosin staining. (a) Fuhrman

grade 2 components in clear cell carcinoma of

the kidney. Tumor thrombus develops in the renal

vein. (b) Fuhrman grade 2 components in clear

cell carcinoma of the vagina similar to the kidney.
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metastatic tissue. These findings of IHC were also observed
in the tissue with vaginal recurrence after ICI therapy
(Fig. 4).

Discussion

Vaginal metastasis from RCC is rare. A review of 85 cases
reported a median age at diagnosis of 57 (range 14–88) years,
with vaginal leaking, hemorrhage, or mass effect seen on pre-
sentation in 65% of the patients. The vaginal lesions ranged
from 0.5 to 8 cm and vaginal metastasis usually preceded
and rarely appeared after the diagnosis of RCC. In 63% of
the cases, the primary tumor was in the left kidney, usually
with a solitary vaginal metastasis on the same side as primary
tumor and usually located in the lower third of the anterior
wall.1,2 The most important prognostic factor in patients with
vaginal metastasis is the presence or absence of other sec-
ondary tumors. Metachronous metastasis is associated with
longer survival than synchronous metastasis, but overall med-
ian survival of all types combined is reported as 19 (range 1–
96) months.2–4 Vaginal metastasis of RCC could occur by
urinary, lymphatic, or systemic dissemination, but the only
route that has been demonstrated is retrograde venous spread.
This case showed renal vein thrombosis and enlarged gonadal
vein. Mulcahy and Furlow demonstrated retrograde flow of
contrast medium from the renal vein to the genital vein at
several patients with RCC and vaginal metastasis.5 Because
of this, we assumed that disseminated tumor cells might
spread from the kidney to vagina through the gonadal vein.

Te expression in histiocytes related to tumor immunity was
very weak. Abundant CD8-positive T cells in tumor tissue
has been associated with decreased survival of RCC
patients.6,7 However, George et al. reported that increased
abundance of CD8-positive T cells in tumor tissue was asso-
ciated with increased disease-free survival of patients with
sunitinib adjuvant therapy.8 MTT increased the infiltration of
CD4-positive and CD8-positive T lymphocytes. However,
immune cell reactions were evident as tumor grade/biological

malignancy progressed, possibly because of the increased
antigenicity of the tumor cells. Therefore, MTT may both
positively and negatively regulate the tumor immune
microenvironment. Thus, the discrepancy between the short
and long survival time among patients with abundant CD8-
positive cells in the tumor may have been previously
reported. The exposure of neoantigens in tumor tissue follow-
ing vascular endothelial growth factor and vascular endothe-
lial growth factor receptor inhibition and tumor hypoxia
might promote recognition by CD8-positive T cells. The
number of CD8-positive T cells in biopsy specimens may
predict nivolumab treatment response in metastatic RCC.9,10

Choueiri et al. reported that increased PD-L1 expression in
tumor cells and increased number of CD8-positive T cells in
the tumor were associated with decreased survival in patients
receiving first-line endothelial growth factor receptor-targeting
agents (i.e. pazopanib or sunitinib).11 The degree of PD-L1
expression has not been shown to be useful as a biomarker
of nivolumab response in RCC.12 However, there were two
reasons for the rapid progression of recurrent disease in this
patient. First, effects of vascular endothelial growth factor
receptor tyrosine kinase inhibitor might be attributed to the
insufficient dose and duration of sunitinib because the patient
had poor intolerance to sunitinib. Second, our findings of no
CD8-positive T cells before and after systemic therapy sug-
gested that the tumor immune microenvironment in this case
is “immune desert.”13 Low PD-L1 expression in tumor cells
and the absence of CD8-positive T cells infiltration in the
tumor may prove useful as pretreatment indicators of the
response to ICI treatment of metastatic RCC. A limitation of
this case report is that statistical validation was not per-
formed. Therefore, the association between CD8/PD-L1 stain-
ing and treatment resistance was speculation alone.

Conclusion

This is a rare case of vaginal metastasis with RCC. Immuno-
histochemistry using CD8 and PD-L1 in primary and

Pre MMT

Cervix

Post ICI

CervixPrimary

PD–L1

CD8
Fig. 4 IHC staining of primary and metastatic

lesions shows weak expression of PD-L1 and

absence of CD8 expression in the tumor

specimen before the treatment with sunitinib and

nivolumab.
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metastatic site might predict responsiveness to ICI treatment
of metastatic RCC.
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