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new cases of rcc and 13,500 deaths every year are 
attributed to this type of renal cancer1. In recent 
decades, the incidence of rcc has been increasing, 
and the average tumour size at diagnosis has been 
declining2. Those trends are partially attributable 
to the widespread use of noninvasive abdominal 
imaging modalities, which have allowed for more 
incidental findings of asymptomatic tumours. Renal 
cell carcinoma is about 50% more common in men 
than in women, and it is unusual in patients under 40 
years of age1. Several distinct subtypes of rcc have 
been identified, including the clear cell, papillary, 
chromophobe, and collecting duct variants3. Clear 
cell rcc, the most common subtype, accounts for 
75% of all rcc tumours2.

Metastatic rcc (mrcc) generally presents with 
evidence of a primary renal mass, except in cases of 
metachronous mrcc after nephrectomy for rcc. Here, 
we present two unusual cases of metastatic clear cell 
rcc with no evidence of a primary renal tumour.

2.	 CASE DESCRIPTIONS

2.1	 Patient 1

A 70-year-old man was admitted for a fall-induced 
hip fracture and subsequently underwent arthro-
plasty. He was readmitted to hospital 8 months 
later for hypercalcemia and confusion. At that time, 
computerized tomography (ct) imaging showed 
bilateral native kidneys in situ; bony lesions in the 
left scapula, seventh right rib, fifth left rib, and left 
sternoclavicular joint; and two nodules in the upper 
lobe of the left lung. There was also destruction of 
the left pubo-iliac bone from a multi-lobulated lesion 
(measuring 11 cm) replacing bone, and no evidence 
of soft-tissue disease (Figure 1).

An ultrasound-guided biopsy of the left pelvic 
mass revealed clear cells with central hyperchromatic 
nuclei and morphology indicative of clear cell rcc, 
Fuhrman nuclear grade 1–2 [Figure 2(A)]. Immuno-
histochemical analysis of the tumour cells indicated 
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1.	 INTRODUCTION

Renal cell carcinomas (rccs) originate from the renal 
cortex and constitute 90% of all primary renal neo-
plasms1. The incidence of rcc varies globally, with 
the highest rates being found in the Czech Republic 
and North America1. In the United States, 65,000 
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positive staining for cam5.2, vimentin, and cd10 
[Figure 2(B–D)]. Based on those findings, a diagnosis 
of clear cell mrcc was made. Multiple scans by ct 
and confirmatory imaging by magnetic resonance 
demonstrated no signs of a primary tumour.

The patient was started on sunitinib 50 mg daily, 
4 weeks on and 2 weeks off. The patient also received 
a zoledronic acid infusion every 4 weeks. After 12 
months of therapy, minimal side effects and disease 
stabilization were observed. Follow-up ct imaging 
demonstrated a decrease in the size of multiple bone 
lesions, regression of the lung nodules, and still no 
primary renal tumour. The patient continues to make 
regular follow-up and oncologic review visits, with 
stable disease at 18 months and no evidence of a 
primary renal mass on regular surveillance.

2.2	 Patient 2

A 69-year-old woman presented with significant 
right knee pain. After a diagnosis of osteoarthritis, 
a total right knee arthroplasty was conducted, during 
which thickened synovium was found and biopsied 
[Figure 3(A)].

Initial histologic examination of the tissue sug-
gested a malignant neoplasm of epithelial origin, which 
was confirmed by consultation with an outside expert. 

Additional immunostaining demonstrated lesional cells 
positive for epithelial membrane antigen, vimentin, and 
cd10, and negative for cytokeratins 7 and 20, calretinin, 
and cd34, leading to a diagnosis of metastatic clear cell 
rcc. Negative staining for S100 and thyroid transcrip-
tion factor 1 ruled out the possibility of a melanoma or 
neoplasm arising from the lung.

Based on a physical examination and ct imaging, 
no metastatic lesions were present elsewhere. No pa-
renchymal solid renal lesions of note were identified. 
However, a large (4 cm) benign parapelvic cyst was 
found on the left kidney [Figure 3(B)]. The patient 
was diagnosed with rcc metastatic to the right knee, 
with no detectable kidney mass.

The patient was advised to consider a below-knee 
amputation to prevent further metastases, but ct imag-
ing revealed multiple new bilateral pulmonary nodules. 
Sunitinib 50 mg daily (4 weeks on, 2 weeks off) and 
radiotherapy to the knee lesion were commenced. 
However, disease progression led to clinical deteriora-
tion and the patient’s death 8 months after presentation.

3.	 DISCUSSION

Patients presenting clinically with symptoms highly 
suspicious for rcc typically undergo evaluation by 
ultrasonography or ct imaging for the presence of a 
renal mass. The imaging techniques can confirm the 
presence of a renal mass, distinguish suspected rcc 
from a benign cyst, and assess the extent of disease. 
Approximately 30% of patients with rcc have distant 
metastases or advanced local disease at presentation4. 
The most common sites of metastases include the 
lungs (75%), lymph nodes (36%), bones (20%), and 
liver (18%)5. Biopsy of the primary renal mass allows 
for histologic investigation and immunohistochemical 
staining to establish a diagnosis in correlation with 
clinical and radiologic findings.

figure 1	 Abdominal computed tomography imaging of patient 1 
shows unremarkable kidneys and metastases in the left pelvic 
iliac bone.

figure 2	 Immunohistochemical analysis of a biopsy specimen 
from patient 1. (A) Tumour with vessels shows clear cells with a 
central hyperchromatic nucleus, consistent with clear cell renal cell 
carcinoma, Fuhrman nuclear grade 1–2 (hematoxylin and eosin 
stain, 20× original magnification). Tumour cells are positive for 
(B) cytokeratin cam5.2, (C) vimentin, and (D) cd10.
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Tumour type-specific immunohistochemical pro-
files for primary rccs are largely conserved in their 
metastatic deposits6. Positive staining for cd10 and 
a combination of vimentin and cytokeratins is help-
ful in distinguishing renal cell tumours from non-
renal-cell tumours6. All rccs also stain negatively 
for cytokeratin 206. Distinguishing the histologic 
subtype of rcc is crucial in guiding the choice of an 
appropriate molecularly targeted therapy6. The clear 
cell rcc subtype stains negatively for cytokeratin 7 
and is positive for periodic acid–Schiff and negative 
for periodic acid–Schiff diastase6.

The cases presented here are unusual because 
the diagnosis of mrcc was reached after immuno-
histochemical and histologic analysis of nonrenal 
lesions. As previously mentioned, histologic analy-
sis of patient 1’s biopsy specimens collected from 
the left pelvic mass showed clear cells with central 
hyperchromatic nuclei and morphology indicative 
of clear cell rcc, Fuhrman nuclear grade 1–2. When 
rcc presents with typical morphology, immunohis-
tochemical staining is not necessary to establish a 
diagnosis6. Nonetheless, positive staining for cd10, 
vimentin, and cam5.2 aided in confirming a diagnosis 
highly suspicious for mrcc.

Histologic analysis of patient 2’s biopsy speci-
mens from the right knee lesion did not yield find-
ings typical of rcc, necessitating extensive staining. 
Lesional cells were positive for epithelial membrane 
antigen, vimentin, and cd10, and negative for cyto-
keratins 7 and 20, calretinin, cd34, S100, and thyroid 
transcription factor 1. Together, those findings are 
indicative of mrcc. Epithelioid sarcoma, part of the 
differential diagnosis for this patient, was deemed 
less likely because the presence of tumour emboli 
within endothelium-lined vascular spaces in the bone 
marrow were suggestive of a metastatic deposit rather 
than a primary tumour site.

Although the biopsy results of the observed 
masses in our patients were suggestive for mrcc, 
there was no detectable radiologic evidence of a 
primary renal tumour. Patients with mrcc presenting 

in this manner are extremely rare; to the best of our 
knowledge, only 5 other cases have been reported 
to date worldwide7–10. It remains unclear how mrcc 
develops in the absence of a primary renal tumour. 
One theory is that a renal mass, although present, 
might be too small for detection by current imag-
ing modalities. The small size of renal masses often 
prevents adequate radiologic evaluation because of 
volume artifacts or an inability to determine whether 
enhancement is present. In light of those limitations, 
patient 1 will be followed with regular abdominal ct 
imaging to address the possibility of a primary renal 
mass becoming radiologically apparent in the future. 
Another possibility is the spontaneous regression 
of a once-present primary renal tumour. Renal cell 
carcinoma is one of the few cancers in which cases 
of spontaneous tumour regression in the absence 
of therapy have been well documented. Lastly, it is 
possible that the patients initially developed rcc in 
ectopic renal tissue that eventually metastasized to 
other regions. Renal cell carcinoma in ectopic renal 
tissue could present as mrcc without a renal tumour.

Given the absence of established treatment guide-
lines, management of these patients has proved to be 
challenging. Our patients were both managed with 
the administration of sunitinib regimens. Sunitinib, a 
tyrosine kinase inhibitor, and other targeted systemic 
therapies have become the standard of care for mrcc10. 
These agents significantly prolong progression-free 
survival and overall survival, and improve quality 
of life for patients with mrcc11. Patient 1 responded 
well to treatment, displaying disease regression with 
minimal side effects. However, response to therapy in 
patient 2 could not be adequately assessed because she 
died shortly after initiation of the treatment regimen.

4.	 SUMMARY

We report two rare cases of mrcc without evidence of 
a primary renal tumour. Previously published cases of 
this type have shown that, in the context of single-site 
metastasis, a standard mrcc protocol of aggressive lo-
cal therapy (that is, resection or radiotherapy) should 
be followed. Our cases suggest that patients with mul-
tiple-site metastases from rcc might also benefit from 
a sunitinib regimen. This case series highlights the 
importance of distinguishing primary neoplasms from 
metastases and of considering mrcc when clear cell 
neoplasms of an unknown primary are encountered. 
Until further research is conducted, we hypothesize 
that it is reasonable to use currently established mrcc 
treatment guidelines for the management of patients 
with mrcc without evidence of a renal primary mass.
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figure 3	 Computed tomography imaging in patient  2 shows 
(A) bony metastases in the right knee and (B) a 4-cm cyst on the 
left kidney.
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