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Ocular metastatic clear-cell renal cell carcinoma: a
clinicopathologic analysis
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Abstract Objective: To evaluate the clinicopathological features of ocular metastatic clear-cell renal cell carcinoma.

Methods: Data of S patients (S eyes) with ocular metastatic clear-cell renal cell carcinoma treated and diagnosed
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at Eye & ENT Hospital of Fudan University from January 2010 to December 2020 were retrospectively analyzed
for medical history, clinical features, imaging examinations, pathomorphological features, immunophenotypes
and survival outcomes. Results: There were 3 males of choroidal metastatic clear-cell renal cell carcinoma with
age from 51 to 62 years old. They all presented with shadow before the eye and reduced visual acuity of the right
eye for 1 to 6 months. On examination the visual acuity was hand movement in front of the affected eye. Fundus
examination showed a subretinal elevated mass with retinal detachment. B-scan ultrasound demonstrated an
intraocular mass with medium internal reflectivity suspected of choroidal melanoma. Case 2 reported a history
of clear-cell renal cell carcinoma treated with a left nephrectomy 2 years ago and developed lung metastasis
1 year ago. Three patients all underwent enucleation and prosthesis implantation. Histopathological and
immunohistochemical examinations showed intraocular malignant tumor suggestive of clear-cell renal cell
carcinoma which needed further examinations to confirm the primary tumor. Postoperative computed tomography
scan of the abdomen for case 1 revealed a mass of the left kidney highly suggestive of a renal cell carcinoma. The
computed tomography scan of the chest revealed multiple lesions suggestive of lung metastasis. Postoperative
PET-CT scan of case 3 revealed a mass of the left kidney which was confirmed to be clear-cell renal cell carcinoma
histopathologically. There were 2 patients of orbital metastatic clear-cell renal cell carcinoma. One 56-year-old
female patient (Case 4) presented with swelling, redness and proptosis of the right eye for 2 months. Two months
ago, her right kidney was resected for the diagnosis of clear-cell renal cell carcinoma. PEC-CT revealed metastasis
to the right orbit with bone destruction. Another 65-year-old male patient (Case S) presented with palpable mass
of the left eyebrow for 3 years. He had left nephrectomy for renal cell carcinoma 7 years earlier and metastasis to
the lung later. Histopathology of all 5 cases demonstrated uniform cells with clear or granular cytoplasm in solid
and glandular arrangement surrounded by a rich vascular network. Immunohistochemical positivity for the
biomarkers CK, Vimentin, CD10 and PAX-8 confirmed the diagnosis of metastatic clear-cell renal cell carcinoma.
Conclusion: Clear-cell renal cell carcinoma can metastasize to the choroid or orbit. It should be differentiated
from the other ocular primary and metastatic tumors with clear-cell appearance histopathologically.

choroid; metastasis; clear-cell renal cell carcinoma; orbital tumor
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Figure 1 Choroidal metastatic CC-RCC (case 3): B-scan
ultrasound demonstrated an intraocular mass with medium to

high internal reflectivity suspected of choroidal melanoma
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Table 1 Clinicopathologic data of 3 patients of choroidal metastatic clear-cell renal cell carcinoma

ZH Sl g fhil2 I i3
53] L % 5
Ay ) % 62 51 62
AR5 AR FiR FrHR
BEAG 5 UERTA TR TAR, 14ERTA
it 4%
SR/ H 6 1 4
BitH R S5 R S TR 22 7.2 mm x FHHRJEH T 5 #EM7.1 mm x £ HR S BREEFT 4 12 8.4 mm x
15.8 mm M4 [B] 18.2 mm 145 B 5 15.5 mmPEERIE s ] s
R CT Wil N 24/ NEETT 52, FFait U2 L4577, Ak
IR
GIEH LU AZE R CK(+), CK8(+), VIM(+), CK(+), VIM(+), CK(+), VIM(+), CD10(+),
CD10(i#B+), Ki-67 (5%~10%+) CD10(i#B+), CK8(“b+), PAX-8(+), CK8(+), Ki-
Ki-67(30%~40%+) 67(5%~15%+)
ARG kA CT/RAE B P e B i s i PET-CT R I/ B i A7 2: B il
TR FRAR, JRHELAACC-RCC
b5 e BB S 2 AE L A A T JoiRIT, B3 H JEE LA

ORI ERIRTY, 200 AR
JeT

ez

Srfik, HHIETEE, SMUEE SIRE XEBRBT

o

B2 AERAEFE B ECC-RCCEE (B14): BRMAFKEMCTRTRAIEI 3 cm x 4 cmBRALPIIR, i K HETTUR SMUALEESD

Figure 2 Orbital metastatic clear-cell renal cell carcinoma (case 4): coronal and axial CT scan showed superotemporal 3 cm X 4 cm

mass of the right orbit with bone destruction
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Table 2 Clinicopathologic data of 2 patients of orbital metastatic clear-cell renal cell carcinoma
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Figure 3 Choroidal metastatic CC-RCC of Case 3

(A) GI3M R IR T BRI, PRI Y, T2 H (HE,  x 40); (B)BI3 K/ bl 20 4 i B W1, 370
A S e AUORCAR SR S BUIR MARECIRHES I (HE, % 200) 5 (C)BI3EH KR IR AN N, AW, &)
Bz tk, ATWAZ R (Fisk ;s HE, x400); (D)3 5835 MR L4 23 DX T DL MR8 4R IR T, A 0 D SR AL s 4 i
(ks HE, x400); (E)B385 om0 o an i BiPAS YL (i (+), ANTHVERI B L (PAS, x 400); (F) {384 i 40l ik
VIM(REHLULY:, x400); (G)PI3EE MRAIERIECDI0(FAEHZUL 7, x400); (H)BI3HEE IR AR IAPAXS, £
KT b (RBE L UL, % 200),

(A) Tumor derived from the choroid with retinal detachment and subretinal exudation (HE, x 40); (B) Tumor cells contained clear or
granular cytoplasm arranged in solid and glandular patterns (HE, x 200); (C) Most tumor cells showed small nuclei with inconspicuous
nucleoli, some tumor cells showed vesicular nuclei and mitotic figure (arrow; HE, x 400); (D) Viable tumor was juxtaposed to necrotic
tumor (arrow; HE, x 400); (E) Tumor cells contained PAS-positive granules which could be abolished by diastase pretreatment (PAS,
% 400); (F) Tumor cells showed VIM positive (IHC, X 400); (G) Tumor cells showed CD10 positive (IHC, x 400); (H) Tumor cells
showed PAXS positive with nuclear expression (IHC, x 200).
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Figure 4 Orbital metastatic CC-RCC (case 5) showed some
tumor cells with alveolar architecture and mitotic figure

(arrow; IHC, X 400)
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Figure § Orbital metastatic CC-RCC (case 4) showed bone
destruction (HE, X 100)
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