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Abstract

Secondary ovarian involvement by renal cell carcinoma rarely occurs. Here, we describe the computed tomography and
magnetic resonance imaging findings of bilateral ovarian metastases from renal cell carcinoma that demonstrated het-
erogeneous strong contrast enhancing tumors with flow voids around and within the tumors. In addition, the apparent
diffusion coefficients of the malignant tumors were high. These findings were similar to those of renal cell carcinomas at

primary and other metastatic sites.
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Introduction

The ovary is a common metastatic site, consisting of up to
15% of ovarian neoplasms. The common primary sites of
ovarian metastases are the colon, stomach, and breast.
Secondary ovarian involvement by renal cell carcinoma
(RCC) rarely occurs. Herein, we demonstrate computed
tomography (CT) and magnetic resonance (MR) imaging
findings of a bilateral ovarian metastasis from RCC.

Case report

The patient was a 58-year-old woman who complained
of abdominal distension and visited a nearby hospital.
Bilateral ovarian tumors with ascites were identified,
and she was referred to our hospital for further exam-
ination. Her past history included a postoperative right
RCC (clear cell carcinoma) eight years ago, and her CA
125 level was elevated to 1720 U/mL.

MR imaging revealed bilateral ovarian tumors that
exhibited iso to slightly low intensity on T1-weighted
images (WI), high intensity on T2WI, and mild high
intensity on diffusion-weighted images (DWI), with b
value of 1000. On T2WI, tortuous and dotted flow
voids were observed around and within the tumors

(Fig. 1). The apparent diffusion coefficient (ADC)
value was 2.33 x 10 °mm?/s in the right ovarian
tumor and 2.39 x 10> mm?/s in the left tumor, respec-
tively. On contrast-enhanced CT, the bilateral ovarian
tumors showed heterogeneous strong contrast enhance-
ment (Fig. 1). Ascites was also found. Bilateral adrenal
metastases were also observed. Preoperatively, she was
diagnosed with bilateral ovarian metastasis and adre-
nal metastasis from RCC.

A bilateral salpingo-oophorectomy was performed.
Massive ascites was observed, but there was no evidence
of peritoneal dissemination. On gross examination, the
masses were heterogeneous, yellowish, and solid with
hemorrhages, necrosis, and pushing margins.

'Division of Radiology, Department of Multidisciplinary Internal Medicine,
Faculty of Medicine, Tottori University, Yonago, Japan

2Department of Pathology, Faculty of Medicine, Tottori University,
Yonago, Japan

Corresponding author:

Shinya Fujii, Division of Radiology, Department of Multidisciplinary
Internal Medicine, Faculty of Medicine, Tottori University, 36-1,
Nishi-cho, Yonago, Tottori 683-8504, Japan.

Email: sfujii@tottori-u.ac.jp

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-
o NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and dis-
tribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.

sagepub.com/en-us/nam/open-access-at-sage).


https://orcid.org/0000-0002-0048-0396
https://orcid.org/0000-0001-8300-9542
https://orcid.org/0000-0003-0344-5470
mailto:sfujii@tottori-u.ac.jp
http://uk.sagepub.com/en-gb/journals-permissions
http://dx.doi.org/10.1177/2058460121990293
journals.sagepub.com/home/arr

Acta Radiologica Open

Fig. 1. Bilateral ovarian tumors (arrows) show iso to slightly low intensity on TIWI (a), high intensity on T2WI (b), and mild high
intensity on diffusion-weighted imaging (c). On T2WI, tortuous and dotted flow voids are observed around and within the tumors (a).
They show heterogeneous strong contrast enhancement on contrast enhanced CT (d).

Microscopically, the tumors were composed of nests of
epithelial cells with abundant clear cytoplasm, which was
interspersed with capillary growth (Fig. 2). These masses
were pathologically diagnosed as ovarian metastases
from RCC. After the operation ascites disappeared.

Discussion

Ovarian metastasis from RCC is very rare, and most of
these cases are reported in a case report. According to a
review of 41 cases,! most were composed of clear cell
type RCC. In this report, ovarian metastases were
observed on the ipsilateral side of the primary site in
13 cases, contralateral in 15, and bilateral in 11 cases.'
Although ovarian metastasis is considered to occur via
retrograde renal venous spread into the ovaries, other
routes might be possible, from the view point of the
high frequency of the contralateral and bilateral sides.'

Ovarian metastases are detected three months to 21
years after initial kidney involvement.! In the present
case, ovarian metastasis occurred eight years after
nephrectomy, which is considered late recurrence. The
rates of late RCC recurrences after five years have been
reported to range from 4.3% to 20%.** The typical
sites of late recurrence are distant, including the

(a)

Fig. 2. The masses are heterogeneous, yellowish, and solid with
hemorrhages, necrosis, and smooth margins (a). Hematoxylin
and eosin (H&E) stain (high-power field) section shows nests of
epithelial cells with abundant clear cytoplasm, interspersed cap-
illary growth (b).
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lungs, pancreas, bone, brain, and adrenal glands.>?
Thus, ovarian metastases from RCC are quite rare.

Imaging findings of ovarian metastasis from RCC are
quite limited due to its rarity. Snyder et al. reported that
ovarian metastasis that showed complex solid and cystic
tumors on enhanced CT.* Similarly, the present case
showed heterogeneous strong contrast enhancement on
contrast enhanced CT. To the best of our knowledge,
MR imaging findings have not been reported. In the pre-
sent case, ovarian metastases showed high intensity with
some flow voids on T2WI. Brain and bone metastases
from RCC have shown intratumoral and marginal flow
voids, reflecting its hypervascularity.”’ Ovarian metas-
tases also demonstrated the same findings.

Regarding ADC values, the lesions showed high
values despite being malignant tumors. According to
a meta-analysis,® clear cell type RCC shows high
mean ADC values (1.86 x 10> mm?/s) compared to
other subtypes of RCCs. Although the detailed mech-
anism underlying the high ADC values has not been
clarified, the different perfusion in this RCCs subtype
could partially explain the difference in ADC values.’

Differential ~ diagnoses include hypervascular
tumors, such as sclerosing stromal tumor (SST), gran-
ulosa cell tumor, and yolk sac tumor. SST is a rare,
benign ovarian tumor that occurs in the second or third
decade of life. The tumor demonstrates marked early
enhancement in the solid components on dynamic MR
imaging. However, it is usually unilateral and consists
of cystic components with high intensity and solid com-
ponents with intermediate-high intensity on T2WI.'°
Granulosa cell tumors are divided into adult and juve-
nile types, most of which are of the adult type, which
occurs more often in middle-aged and postmenopausal
women. The tumor is usually unilateral and shows a
solid mass with various amounts of cystic components
and hemorrhages."" Yolk sac tumors are unilateral and
occur primarily in children and young women. Serum
alpha-fetoprotein is a useful diagnostic marker, and the
tumors show intratumoral flow voids, and are predom-
inantly solid with extensive areas of hemorrhages,
necrosis, and cystic degeneration.'?

In conclusion, we described a case of a bilateral
ovarian metastasis from RCC about CT and MR imag-
ing findings, which demonstrated heterogeneous strong
contrast enhancing tumors with flow voids around and
within the tumors. In addition, the ADC values of the
tumors were high, despite their malignant nature.
These findings were similar to those reported for
RCC at primary and other metastatic sites.

Acknowledgement

The authors thank Hiroaki Komatsu, Shinya Sato, Tetsuro
Oishi, for their help in the tumor board.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

The author(s) received no financial support for the research,
authorship, and/or publication of this article.

ORCID iDs

Shinya Fujii (® https://orcid.org/0000-0002-0048-0396
Hiroto Yunaga (® https://orcid.org/0000-0001-8300-9542
Kanae Nosaka (@ https://orcid.org/0000-0003-0344-5470

References

1. Koufopoulos N, Nasi D, Antoniadou F, et al. Kidney
carcinoma ovarian metastasis: review of the literature.
Cureus 2018;10:¢3620.

2. Kim SP, Weight CJ, Leibovich BC, et al. Outcomes and
clinicopathologic variables associated with late recur-
rence after nephrectomy for localized renal cell carcino-
ma. Urology 2011;78:1101-1106.

3. Park YH, Baik KD, Lee YJ, et al. Late recurrence of renal
cell carcinoma >5 years after surgery: clinicopathological
characteristics and prognosis. BJU Int 2012;110:E553-E558.

4. Snyder E, Tafti D, Zhao JM, et al. Bilateral ovarian
metastasis of clear-cell renal cell carcinoma: a case
report. Clin Imaging 2020;69:91-93.

5. Uchino A, Hasuo K, Mizushima A, et al. Intracranial
metastasis of renal cell carcinoma: MR imaging. Radiat
Med 1996;14:71-76.

6. Choi JA, Lee KH, Jun WS, et al. Osseous metastasis
from renal cell carcinoma: “flow-void™ sign at MR imag-
ing. Radiology 2003;228:629-634.

7. Murphy J, Patel A, James SL, et al. “Flow-void” sign in
osseous metastatic renal cell carcinoma. Clin Radiol
2019;74:111-115.

8. Tordjman M, Mali R, Madelin G, et al. Diagnostic test
accuracy of ADC values for identification of clear cell
renal cell carcinoma: systematic review and meta-
analysis. Eur Radiol 2020;30:4023-4038.

9. Taouli B, Thakur RK, Mannelli L, et al. Renal
lesions: characterization with diffusion-weighted imaging
versus contrast-enhanced MR imaging. Radiology
2009;251:398-407.

10. Joja I, Okuno K, Tsunoda M, et al. Sclerosing stromal
tumor of the ovary: US, MR, and ynamic MR findings.
J Comput Assist Tomogr 2001;25:201-206.

11. Elsherif S, Bourne M, Soule E, et al. Multimodality imag-
ing and genomics of granulosa cell tumors. Abdom
Radiol (NY) 2020;45:812-827.

12. Mukuda N, Ishibashi M, Murakami A, et al. Ovarian
solid tumors: MR imaging features with radiologic-path-
ologic correlation. Jpn J Radiol 2020;38:719-730.


https://orcid.org/0000-0002-0048-0396
https://orcid.org/0000-0002-0048-0396
https://orcid.org/0000-0001-8300-9542
https://orcid.org/0000-0001-8300-9542
https://orcid.org/0000-0003-0344-5470
https://orcid.org/0000-0003-0344-5470

