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Introduction

Kidney cancer is estimated to account for approximately 
5% of new cancer diagnoses in men and 3% of new 
cancer diagnoses in women in the US in 2020 (1). 
Renal cell carcinoma (RCC) accounts for approximately 
90% of kidney cancers, while clear cell, papillary and 
chromophobe subtypes account for approximately 90% 
of renal cell cancers (2). The peak of RCC incidence is 

in the sixth decade with nearly twice incidence in men as 
compared with women. The incidental detection of RCC 
is about 50% of cases; in fact, nowadays, the classic triad 
of presenting symptoms for renal cancer (hematuria, flank 
pain, and palpable mass) is a rare finding, usually observed 
in case of advanced disease (3). At the time of diagnosis, 
about 54% of patients present organ-confined disease, 
20% locally advanced disease, and the remaining 25% have 
metastatic disease (4). The most common sites of metastases 
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are lung (45%), lymph nodes (22%), bones (30%), and 
liver (20%) (5). RCC ranks as the third neoplasm among 
the malignancies that metastasize most commonly to 
anatomic sites of head and neck, after breast and lung 
cancer (6). Orbital and intraocular metastases of RCC are 
rare, accounting together for less than 2% of all ophthalmic 
metastasis. In individual series, the eye is involved in 2% 
to 5% of cases of metastatic disease, whereas the orbit is 
involved in 1% to 5%, representing sometimes the first 
clinical manifestation of kidney cancer (7). 

This article aimed to present a patient with ptosis 
and exophthalmos, due to orbital metastasis, as the first 
manifestation of a previously undetected RCC. We present 
the following case in accordance with the CARE reporting 
checklist (available at https://acr.amegroups.com/article/
view/10.21037/acr-22-16/rc).

Case presentation

A 72-year-old man, presented to our ophthalmology 
department reporting a mass in the right eye accompanied 
by throbbing pain and vision loss. Past medical history was 
notable for type II diabetes mellitus, gouty tophus, essential 
hypertension, chronic kidney disease, a third-degree 
atrioventricular block that required a pacemaker implant. 
He had neither personal nor family history of cancer. The 
physical examination revealed third-grade exophthalmos 
on the right eye and a firm and fixed mass on the right 
superior orbit on palpation (Figure 1). Palpebral ptosis and 
conjunctival hyperemia, with vision loss and slightly limited 
right eye movements, were also present. Ultrasonography 
of the right eye showed the presence of a large mass arising 
from the lacrimal gland, extending to the temporal lobe 
and occupying I/II/III Benedikt’s space, compatible with 
lymphoma (Figure 2). Cranial computed tomography scan 
(CT scan) with contrast demonstrated the presence of an 
expansive lesion, with a maximum diameter of 50×30 mm on 

axial plane, located at the upper outer portion of the right 
orbit, right anterior clinoid process, and right lesser wing 
of the sphenoid bone. The lesion infiltrated the right lateral 
rectus muscle and part of the right superior rectus muscle 
and caused the medial displacement of the right optic 
nerve, with initial signs of pachymeningeal enhancement 
in the right front-orbital area (Figure 3). Tumor mass 
showed irregular contrast enhancement. To obtain tumor 
tissue for pathology assessment, the patient underwent an 
orbitotomy. A subsequent 18-fluorodeoxyglucose-positron 
emission tomography/computerized tomography scan 
(18F-FDG PET/CT scan) showed a lesion on the right 
orbit measuring approximately 25×38 mm, with diffuse 
tracer uptake in the right orbit (SUVmax 5.5), lateral 
and posterior wall erosion of orbit and with extra-orbital 
extension, subcentimetric multiple lung nodules, the greater 
located on inferior lobe (SUVmax 3.9), a hyperdense 
lesion enclosing hypodense necrotic areas in the lower 
third of right kidney with a maximum diameter of 50 mm 
(SUVmax 12.3), and disseminated bone involvement with 
mixed lytic and sclerotic bone metastases (Figure 4). We 
finally got the histological examination that proved the 
presence of a malignant lesion, likely epithelial, highly 
suggestive of a secondary lesion from renal cell carcinoma. 
Immunohistochemistry showed positivity for paired-
box gene 8 (PAX8), cytokeratin 19 (CK 19) and renal cell 
carcinoma marker (RCC-Ma) and negativity for S100, 
thyroid transcription factor-1 (TTF1), human melanoma 
black-45 (HMB45), p63, cytokeratin 7 (CK 7), placental 
alkaline phosphatase (PLAP) and GATA binding protein 3 
(GATA 3) (Figures 5-7). Therefore, the patient underwent 
palliative radiation therapy delivered to the orbital lesion 
with the scope to relieve pain, with a total dose of 20 Gy in 
5 fractions. He subsequently started systemic therapy with 
pazopanib, a multi-target tyrosine kinase inhibitor (TKI) 
used routinely in the treatment of advanced renal cancer, 
at the dose of 800 mg daily. Unfortunately, he did not 
achieve any benefit from systemic therapy, his conditions 
progressively worsened, and he finally passed away after 
four months of treatment due to rapid progression of 
disease. All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the 
Helsinki Declaration (as revised in 2013). Written informed 
consent for the publication of this case report, including 
radiographic images and patient picture was obtained from 
the patient’s daughter. A copy of the written consent is 
available for review by the editorial office of this journal. 

Figure 1 Patient’s clinical appearance at the first presentation, 
showing right palpebral ptosis and exophthalmos. This image is 
published with the patient’s daughter’s consent.
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Discussion

Overall, metastatic dissemination to the orbit is uncommon 
in cancer patients; indeed, only 2–5% of them will develop a 
secondary lesion in this anatomic site (8,9). Moreover, about 
only 1% to 13% of orbital mass lesions are represented by 
metastases. Secondary orbital lesions, as reported in clinical 
cases, are typically found in advanced cancer patients with 
an age between 51 and 60 years old and occur 19 months 
to 7 years after the primary tumor diagnosis (8). The most 
frequent malignancies spreading to the orbit are breast, 
lung, and prostate cancers, as well as melanoma and skin 
cancers. In more than 25% of cases, orbital metastases are 
the first manifestation of a primary tumor of unknown 
origin (10). Generally, orbital metastases can occur with 

5 different clinical patterns: mass effect, infiltrative tumor 
growth pattern, functional impact, signs of inflammation or 
no symptoms (11). Some of these clinical manifestations can 
coexist. Kidney cancer is usually a well-encapsulated tumor, 
with a clinical behavior characterized by slow growth, 
although it often presents an unpredictable evolution and 
displays metastatic potential (12). The most common sites 
of kidney cancer metastases are lung (45%), lymph nodes 
(22%), bone (30%), and liver (20%) (5). Metastases to the 
head and neck region have been found in 15% of cases, 
most frequently involving the nose, paranasal sinuses, and 
oral cavity. Ocular metastases from kidney cancer usually 
involve the iris, ciliary body, and choroids, although eyelid 
and lacrimal sac involvement have also been described (13). 
Therefore, orbital metastases from kidney cancer are very 
rare.

The clinical features of orbital metastases from kidney 
cancer are non-specific and could divert attention from 
the real problem. Indeed, ophthalmologic symptoms, like 
ptosis, diplopia, vision loss, epiphora, strabismus, and 
cataract, could rely on many factors, such as size, type, and 
location of metastasis and are not suggestive of the nature 
and origin of the primary tumor (6). Hence, in the absence 
of pathognomonic symptoms of kidney cancer, imaging 
is crucial. A total body CT scan is necessary to orient the 
diagnosis, rule out other secondary lesions and identify the 
ideal site for tissue biopsy. In this case, the orbital biopsy 
was essential to identify the malignant nature of the lesion, 
as well as its histological features. 

The mechanism by which kidney cancer metastasizes 
to the orbit is still unknown. One potential mechanism of 
tumor diffusion to the orbital area is a hematogenous spread 
of circulating tumor cells, as the eye has no lymphatic 
channels. Thereby, tumor cells reach the orbit by entering 

Figure 2 Ocular ultrasonography of the right eye. Red circles show a large mass arising from the lacrimal gland, reaching the temporal lobe. 

Figure 3 Cranio-facial computed tomography scan (CT scan) 
showing the lesion located at the upper outer portion of right 
orbit, with bone erosion, muscle and pachymeningeal infiltration.
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the circulatory system and spreading to the lung first. Tumor 
cells migration with retrograde venous flow through the  
vertebral-basilar plexus is another potential mechanism (14).

During the last decades, many advances have been 
made for the treatment of metastatic RCC. The drastic 
change happened when the new combinations of immune 
checkpoint inhibitors (ICIs) with tyrosine kinase inhibitors 
(TKIs) or the association of anti-PD-1 plus anti CTLA-4 
improved the therapeutic portfolio, especially for patients 

Figure 4 Coronal fusion images of 18F-FDG PET/CT scan showing 18 F-FDG uptake in the right orbit, multiple FDG-positive 
pulmonary nodules, bone metastasis and a lesion with a maximum diameter of 50 mm in the right kidney. 18F-FDG PET/CT, 
18-fluorodeoxyglucose-positron emission tomography/computerized tomography.

Figure 5 Hematoxylin and eosin staining. Magnification ×2.

Figure 6 Immunohistochemical staining for RCC-Ma. Magnification 
×2.8. RCC-Ma, renal cell carcinoma marker.

Figure 7 Immunohistochemical staining for PAX8. Magnification 
×2. PAX8, paired-box gene 8.
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with intermediate and poor risk class.
Indeed, as emerged from the Keynote 426 study, the 

combination of Pembrolizumab plus Axitinib, or from 
the CLEAR and Checkmate ER trials, the combination 
of Pembrolizumab plus Lenvatinib and Nivolumab plus 
Cabozantinib, respectively, demonstrated to be more 
effective as compared to sunitinib monotherapy. At the 
same time, the combination of Nivolumab and Ipilimumab 
showed significantly superior overall survival (OS) and 
overall response rate (ORR) compared to sunitinib for 
intermediate and poor risk patients (Table 1).

Despite all the recent progress in anticancer therapy, 
patient prognosis is still poor in the presence of orbital 
metastases, maybe due to the high systemic cancer burden 
and/or to a particularly aggressive disease. Indeed, there 
are currently no available data demonstrating a clear 
clinical benefit achieved by combination therapies in the 
management of patients with orbital metastases from kidney 
cancer. However, the combination of TKI plus anti PD-1 
might be the preferred option when a rapid tumor response 
is needed due to disease burden and related symptoms, 
given considering the reported response rates, which 
were greater than those obtained with ipilimumab plus  
nivolumab (15,16).

A recent review showed a median OS of 6 months 

(range, 0.2–144 months), and a 2-year survival rate of 29% 
for all cases of cancer patients with orbital metastases (17). 
Long-term outcome has not significantly improved over 
time and systemic and locoregional treatments are mostly  
palliative (8).

Despite the diagnostic delay, due to the unusual clinical 
presentation, this case suggests a poor efficacy of TKI 
monotherapy, as patient survival was only 4 months from 
treatment start.

The radiotherapy treatment resulted in the greatest 
clinical benefit achieving a pain reduction.

In summary, we described here a rare case of orbital 
metastasis, as the first and unique sign of a previously 
undetected RCC. Since ophthalmic signs and symptoms are 
not pathognomonic of any cancer type, their occurrence 
can suggest different clinical conditions resulting in delayed 
diagnosis and treatment. Therefore, despite its rarity, 
differential diagnosis of an orbital lesion should always 
consider the possibility of metastasis from kidney cancer. 
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Table 1 Summary of phase III trials of immune checkpoint inhibitors combinations in first-line treatment of advanced renal cancer (15,16)

Study Primary endpoint Experimental arm OS (mo) HR PFS (mo) HR

KEYNOTE 426 PFS and OS in the ITT Pembrolizumab plus axitinib 
vs. sunitinib 

45.7 vs. 40.1; HR: 0.73 
(0.60–0.88)

15.7 vs. 11.1, HR: 0.68 
(0.58–0.80) 

Checkmate 214 PFS and OS in the IMDC 
intermediate and poor 
population 

Nivolumab plus ipilimumab 
for 4 doses then nivolumab 
vs. sunitinib

ITT: 55.7 vs. 38.4; HR: 
0.72 (0.62–0.85)

ITT: 12.3 vs. 12.3; HR: 
0.86 (0.73–1.01)

I/P: 47 vs. 26.6; HR: 0.68 
(0.58–0.81) 

I/P: 11.6 vs. 8.3; HR: 
0.73 (0.61–0.87)

CheckMate 9ER PFS in the ITT Nivolumab plus cabozantinib 
vs. sunitinib 

NR vs. NR; HR: 0.60 
(0.40–0.89)

16.6 vs. 8.3; HR: 0.51 
(0.41–0.64)

CLEAR PFS in the ITT Pembrolizumab plus 
lenvatinib vs. sunitinib 

NR vs. NR; HR: 0.66 
(0.49–0.88)

23.9 vs. 9.2 HR: 0.39 
(0.32–0.49)

Everolimus plus lenvatinib vs. 
sunitinib 

NR vs. NR; HR: 1.15 
(0.88–1.50)

14.7 vs. 9.2; HR: 0.65 
(0.53–0.80)

Javelin Renal 101 OS in the ITT and PFS in the 
PD-L1+ population

Avelumab plus axitinib, vs. 
sunitinib 

ITT: NE vs. 37.8; HR: 0.67 
(0.57–0.79)

ITT: 13.9 vs. 8.5; HR: 
0.69 (0.56–0.84)

PD-L1: NE vs. 29.6; HR: 
0.83 (0.50–1.15)

PD-L1: 13.8 vs. 7; HR: 
0.62 (0.49–0.77)

PFS, progression-free survival; OS, overall survival; ITT, intention-to-treat; IMDC, International mRCC Database Consortium; HR, hazard 
ratio; mo, months; NR, not reached; I/P, intermediate/poor risk; NE, could not be estimated. 
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