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a b s t r a c t 

A 62-year-old woman presented with a tumor in the right kidney. A right partial nephrec- 

tomy was performed, and the tumor was diagnosed as clear cell renal cell carcinoma (RCC) 

on histopathological examination. A right ovarian tumor was detected on follow-up com- 

puted tomography (CT) 5 years after partial nephrectomy and pathology proved RCC metas- 

tasis. RCC rarely metastasizes to the ovaries. There is limited information on the radiological 

features of ovarian metastasis in RCC. In this case report, we presented the CT and magnetic 

resonance images of ovarian metastasis of RCC. In addition, we also presented a literature 

review with special emphasis on the imaging features of ovarian metastasis of RCC. 
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Fig. 1 – Primary clear cell renal cell carcinoma (RCC) in the right kidney. Dynamic contrast-enhanced computed tomography 

reveals a well-circumscribed mass in the right kidney. The mass demonstrates heterogeneous strong enhancement in the 
arterial phase. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Ovarian metastasis from renal cell carcinoma (RCC) is rare.
Bianchi et al. [1] reported that 0.2% of RCCs metastasized to
the ovaries. Although there are 39 cases and some literature
reviews about ovarian metastasis of RCC have been previously
reported [2–29] , to the best of our knowledge, no review has
focused on the radiological features of ovarian metastasis of
RCC. Herein, we reported a case of ovarian metastasis of RCC
and a review of the literature demonstrating the radiological
features of the tumor. 

Case report 

A 62-year-old female with poorly controlled diabetes under-
went computed tomography (CT) to screen for malignant le-
sions ( Fig. 1 ). A tumor was detected in the right kidney and was
suspected to be RCC on dynamic contrast-enhanced CT. The
tumor was treated with laparoscopic right partial nephrec-
tomy. During histopathological examination, the tumor was
diagnosed as clear cell RCC (pT1aN0M0, Union for Interna-
tional Cancer Control seventh edition) ( Fig. 4 A and C). Reg-
ular follow-up CTs were performed every year, and a well-
enhanced 16 mm mass was detected in the right ovary 5 years
after the surgery ( Fig. 2 B). The mass was retrospectively rec-
ognized as a 10 mm homogeneous enhanced nodule 1 year
earlier ( Fig. 2 A); however, the right ovarian vein thrombus and
the dilated right ovarian vein made it difficult to note the
mass at that time. Subsequent magnetic resonance imaging
(MRI) was performed ( Fig. 3 ). The mass showed heterogeneous
signal intensity, mostly low and partially high signal on T2-
weighted image (T2WI), which implied the existence of de-
generation or necrosis, and showed high signal intensity on
diffusion-weighted imaging and low apparent diffusion co-
efficient (ADC) (ADC value = 0.85 × 10 −3 mm 

2 /s). The tumor
was generally well-enhanced and small degenerative areas
were also observed. A malignant tumor, including metastasis
from RCC and primary ovarian cancer, was suspected; thus, la-
paroscopic salpingo-oophorectomy of the right ovary was per-
formed. Histology revealed the diagnosis of ovarian metasta-
sis from clear cell RCC ( Fig. 4B and D). Local recurrence was
identified in the right kidney on a 4-year follow-up CT after
salpingo-oophorectomy of the right ovary ( Fig. 5 ) and the pa-
tient is under watchful waiting. 

Discussion 

Although the ovaries are common sites for intra-abdominal
metastasis, ovarian metastasis from RCC is rare. RCCs gen-
erally metastasize to the lungs (45.2%), bones (29.5%), lymph
nodes (21.8%), liver (20.3%), and brain (8.1%) [1] . Metastatic
ovarian tumors are derived from the colon (32.2%), appendix
(20.3%), breast (8.4%), small bowel (6.8%), stomach (6.8%),
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Fig. 2 – Change over time of the ovarian metastasis: (A) 1 year earlier from detection, (B) at the time of detection, and (C) 9 
months after detection. Serial contrast-enhanced computed tomography is shown. (A) A homogeneous, well-enhanced 10 
mm mass in the right ovary can be retrospectively recognized 1 year before detection. (B) The mass has increased slightly to 

16 mm in size by the time of detection. (C) Tumor size has not changed significantly at 9 months; the necrotic part of the 
tumor has slightly enlarged. 

Fig. 3 – Magnetic resonance images of the ovarian metastasis were obtained 9 months after detection. The mass 
demonstrates heterogeneous signal intensity, mostly low and partially high signal intensity on T2-weighted image (A) 
implying the existence of degeneration or necrosis, low signal intensity on T1-weighted image (B), high signal intensity on 

diffusion-weighted image (D), and low apparent diffusion coefficient value (0.85 × 10 −3 mm 

2 /s) (E). The tumor is generally 

well-enhanced and small degenerative areas are also observed on contrast enhanced fat-suppressed T1-weigthed image (C) 

 

 

 

 

 

 

 

 

 

 

pancreas (5.1%), gallbladder (1.7%), and urinary bladder (1.7%)
[30] . Bianchi et al. [1] reported that 0.2% of RCCs metastasized
to the ovaries. In one autopsy study, ovarian metastasis was
found in 0.5% of RCC cases [4] . This rarity is considered to
be a result of the following three factors: (1) RCC is twice as
common in men as in women, (2) the reduction of blood flow
in postmenopausal ovaries in the age group in which RCC is
common leading to fewer tumor cells being delivered to the
ovaries, and (3) the difficulty in differentiating the diagnosis
of metastatic ovarian tumors from RCC and primary ovarian
tumor [ 15 ,31 ]. 
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Fig. 4 – Pathological findings of the primary right renal lesion and the metastatic right ovarian lesion. The gross pathology 

of the renal tumor (A, arrowhead) demonstrates a well-defined, heterogeneous, yellowish, and solid appearance. The gross 
pathology of the ovarian tumor (B, arrow) is similar to that of the renal tumor. Hematoxylin and eosin staining (high-power 
field) sections of the renal tumor (C) and ovarian tumor (D) both demonstrate nests of epithelial cells with abundant clear 
cytoplasm separated by delicate vascular septa. 

Fig. 5 – Computed tomography (CT) image of local recurrence in the right kidney. The 4-year follow-up CT after right 
salpingo-oophorectomy is shown. A mass with heterogeneous strong enhancement is seen in the right kidney in the 
cortico-medullary phase. 
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Fig. 6 – Possible metastatic pathways from the kidney to the ovary. The retrograde pathway from the left kidney to the left 
ovary via venous connection (A) partially explains the higher frequency of left ovarian metastasis of renal cell carcinoma 
(RCC). The existence of the ovarian plexus (B) possibly contributes to the bilateral ovarian metastasis of RCC. 

Fig. 7 – Patterns of radiological features. Ovarian tumors are categorized into three different radiological patterns: (A) solid 

with cyst/degeneration, (B) multilocular and solid, and (C) simple cyst. 

 

 

 

 

 

 

 

 

 

 

To the best of our knowledge, there are 28 previous pub-
lications with 39 cases, and the present case was the 40th
case reported [2–29] . A summary of the cases is presented in
Table 1 . Among these, 2 cases were from Japanese literature,
and the remaining were in English. The age group of the pa-
tients ranged from 17 to 82 years (median, 50 years). The
median age was younger than the predominant age of RCCs
(sixth and seventh decades), which may be due to the ovaries
showing an increasingly fibrotic and atrophic change at the
peak age of RCC incidence. After menopause, the ovary is



R a d i o l o g y  C a s e  R e p o r t s  1 7  ( 2 0 2 2 )  2 3 2 0 – 2 3 2 7  2325 

Table 1 – The summary of the cases. 

Year Author Age RCC Ovarian 
metastasis 

First 
detected 
site 

Duration 
between 
detections 

Size (cm) Imaging 
findings 

[reference no.] 

1957 Vorder [2] 64 R B Kidney 11 y R: 11 ∗ 8 ∗ 6 NA 

L: 17 ∗ 10 ∗ 8 
1981 Stefani [3] 68 R L Kidney 3 mo NA NA 

1992 Young [4] 48 R L Ovary 8 y 18 NA 

62 L R Kidney 1 y 8 ∗ 6 ∗ 5.5 NA 

48 L L Sync 12 NA 

1992 Liu [5] 28 R L Kidney 7 mo 12 ∗ 10 ∗ 8 NA 

1993 Spencer [6] 40 L B Ovary 7 mo NA NA 

1994 Adachi [7] 46 L B Kidney 3 y NA NA 

1996 Fields [8] 54 R L Kidney 3 y 10 NA 

1998 Vara [9] 66 R B Kidney 14 y NA Solid with 
degeneration 

2001 Shinojima ∗ [10] 47 L L Kidney 4 y 11 ∗ 9 ∗ 7 Multilocular 
2003 Hammock [11] 48 L R Sync NA NA 

2003 Insabato [12] 50 R R Kidney 1 y NA NA 

49 R NA Kidney 14 mo NA NA 

17 L L Kidney 2 y NA NA 

2004 Valappil [13] 61 L B Kidney 7 y R: 
11.8 ∗ 11.6 ∗ 9.7 

NA 

L: 7.4 ∗ 7.3 ∗ 6.7 
2006 Kato S ∗ [14] 45 L L Kidney 11 mo 4 Solid with 

cyst 
2006 Kato Y [15] 52 L R Sync 12 ∗10 Solid with 

cyst 
2007 Stolnicu [16] 73 NA L Kidney NA NA NA 

2009 Toquero [17] 54 L L Sync 4 Solid with 
degeneration 

2009 Albrizio [18] 56 R B Kidney 10 y NA Solid with 
cyst 

2011 Decoene [19] 47 R L Kidney 5 y NA Monolocular 
2014 Bauerova [20] 61 R B Kidney 21 y R: 12 ∗ 10 ∗ 8 NA 

L: 8 ∗ 8 ∗ 6 
2015 Bohara [21] 48 R R Kidney 3 y 5 ∗ 4 ∗ 3 NA 

2015 Kostrzewa [22] 51 L R Kidney 4 y 1.5 NA 

2016 Liang [23] 60 R R Sync 8 NA 

NA NA B Sync R: 15 NA 

L: 5.5 
48 L R Kidney 14 mo 8 NA 

37 L B Kidney 8 mo NA NA 

45 R L Kidney 30 mo 7 NA 

43 R R Kidney 20 mo 7 NA 

52 L R Kidney 10 mo 9 NA 

52 R L Ovary NA NA NA 

2017 Uruc [24] 48 R L Kidney 22 mo 5.8 ∗ 6.8 Multilocular 
with solid 

2017 Bhaskar [25] 45 L L Sync 11.7 ∗ 8.7 ∗ 12.2 Solid with 
cyst 

2018 Porfyris [26] 82 R L Sync 16 Multilocular 
with solid 

2019 Karaosmanoglu 
[27] 

52 L L Kidney 4 y NA Multilocular 
with solid 

2021 Fujii [28] 58 R B Kidney 8 y NA Solid with 
degeneration 

2021 Snyder [29] 48 L B Sync R: 8.7 Solid with 
cyst L: 12.7 

2019 Present case 66 R R Kidney 4 y 1.6 Solid with 
degeneration 

Abbreviation: NA, not available; RCC, renal cell carcinoma; R, right; L, left; B, bilateral; sync, detected at the same time; y, year; mo, month 
∗ Literature in Japanese. 
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Table 2 – Patterns of radiological features and the number of the cases. 

Solid with cyst/degeneration Multilocular and solid Simple cyst 

The number of cases 8 5 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

reduced in weight, and its blood flow is decreased. There-
fore, after menopause, fewer emboli are carried to the ovary
than to the larger and more vascular organs. Furthermore,
vascular sclerosis of the ovary reduces clumps of tumor cells
passing through the arterioles into a more suitable environ-
ment of capillary beds or into thin-walled veins [15] . 

The size of the tumors ranged from 1.6 to 18 cm (median, 10
cm; the minimum was the present case). Ovarian tumor was
first detected in 3 cases, RCC was first detected in 28 cases, and
both ovarian tumor and RCC were simultaneously detected in
9 cases. The time interval between the appearance of ovarian
metastasis varied from 3 months to 21 years. In 1 case reported
by Bauerova et al. [20] , ovarian tumor was detected 21 years af-
ter the treatment for renal primary. This long interval suggests
the necessity of long-term follow-up after nephrectomy. 

Among the 40 cases in which the laterality of the renal
primaries and ovarian lesions was described, the laterality
of ovarian metastasis was available in 37 cases: unilaterally
in 27 cases (73%), ipsilateral in 12 cases (32%), contralateral
in 15 cases (41%), and bilaterally in 10 cases (27%). This re-
sult showed that RCCs are likely to metastasize to unilateral
ovaries, whereas approximately 66.1% of all secondary ovarian
tumors occur bilaterally [30] . The high incidence of metastasis
to the left ovary (45%) can possibly be explained by the retro-
grade pathway via a direct connection between the left ovar-
ian vein and left renal vein, which does not seem sufficient
considering the nearly equal occurrence in the left (49%) vs
right (51%) renal origins of ovarian metastasis. Bilateral ovar-
ian metastasis of RCCs occurred in 26% of the cases, which
may suggest the contribution of the ovarian plexus ( Fig. 6 ). 

Although several cases of ovarian metastasis of RCCs have
been reported with CT and/or MRI, to the best of our knowl-
edge, no review has focused on the radiographic features.
Among the 40 cases, 15 cases had CT or MR images but only
14 studies had contrast-enhanced CT or MR images; there-
fore, one case with (18)F-fluorodeoxyglucose-positron emis-
sion tomography/CT was excluded. The radiographic features
were reviewed and categorized by 2 radiologists: one was a
board-certified radiologist specializing in gynecological imag-
ing and the other was a senior resident. Categorization was
performed by consensus of the 2 radiologists and there was
no discrepancy. The diagrams of the radiographic patterns and
the number of cases of each pattern are shown in Figure 7 and
Table 2 , respectively. Seven of the cases represented heteroge-
neous tumors mixed with solid and cystic/degenerative com-
ponents, 3 multilocular cystic tumors with solid components,
and 1 unilocular cyst without intraluminal nodules. The solid
components of the tumors were well-enhanced. Since these
findings are not specific to ovarian metastasis of RCC, differ-
ential diagnosis from primary ovarian tumors remains diffi-
cult. It is important to consider the possibility of metastasis of
RCC, even if the ovarian lesion is unilateral or if a long time has
passed since the preceding nephrectomy. In addition, it may
be difficult to locate small lesions in the ovary when ovarian
vein thrombosis is present as in this case, which may be a pit-
fall when interpreting the follow-up CT after RCC treatment. 

Conclusion 

We reported a case of unilateral ovarian metastasis of RCC and
presented a review of the literature, including imaging fea-
tures. Although differentiating from primary ovarian tumors
remains a radiological challenge, it is important to consider
the possibility of metastasis of RCC, even if the ovarian le-
sion is unilateral or a long time has passed since the preceding
nephrectomy. 

Patient consent 

Informed consent was obtained from the patient. 
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