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Abstract
Nasosinus metastases from kidney cancer are an unusual clinical presentation although some 
cases are reported in the literature. Among these cases, sphenoidal metastases are even rar-
er. Here we report a case of lone sphenoid metastasis in patients with papillary renal cell can-
cer. Eight months after radical nephrectomy, the patient presented with progressively wors-
ening diplopia. Magnetic resonance imaging showed a mass in the right sphenoid sinus. 
Histopathological examination of the biopsy sample confirmed diagnosis of sinonasal metas-
tasis from papillary renal cell carcinoma. The patient was declined for surgical management 
and received stereotactic body radiation therapy. Reassessment MRI at 4 months showed a 
complete response of the treated sphenoid lesion. © 2021 The Author(s).

Published by S. Karger AG, Basel

Introduction

Renal cell carcinoma (RCC) accounts for about 3% of all malignant tumors and 20–30% 
of all patients with RCC are diagnosed with metastatic disease. Surgery is actually the only 
known curative treatment for localized disease. Surveillance after surgery for RCC is important 
because approximately 20–50% of patients undergoing nephrectomy will have a relapse and 
develop metastatic RCC [1, 2]. Among these patients, two thirds will recur within the first 
year. The subset of these patients who develop lone metachronous metastasis has the greatest 
chance to achieve long-term survival [3]. RCC is the most frequent primary tumor to metas-
tasize to the sinonasal region. However, metastasis to the sphenoid sinus is still very rare and 
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the most common tumor sites from which sphenoid metastases arose seem more likely to be 
the prostate and the lung. Due to the hypervascularity of the primary tumor, epistaxis is the 
most common sign in such a condition. Nonspecific symptoms such as headache, facial pain, 
visual changes, and single or multiple cranial neuropathies may also occur [4, 5]. Surgery 
appears to be the best therapeutic approach in this situation. Although conventional radio-
therapy appears to have a limited impact on the local control of these sphenoidal metastases, 
it may still be offered in the case of inoperable tumors to relieve symptoms [4, 6]. As stereo-
tactic body radiotherapy (SBRT) demonstrated similar outcomes compared with surgery in 
various cancer sites, this may seem like a good alternative approach for the treatment of such 
a lesion. However, to our knowledge, no studies mentioned the use of SBRT in such a situation. 
Here is thus the first case of a sphenoid bone metastasis treated by SBRT.

Case Presentation

A 75-year-old male patient presented with a suspicious lesion invading almost all of the 
left kidney revealed during a CT scan as part of a pulmonary embolism etiological assessment. 
The medical history included cardiac arrhythmia and diabetes mellitus. He underwent total 
left nephrectomy, which showed a 8-cm long axis type 2 papillary RCC with lymphatic invasion 
and thrombosis of the renal vein. Surgical margins were not invaded. There was no adjuvant 
treatment. Nine months later, the patient progressively suffered from intermittent headache 
and progressive binocular diplopia. Cranial MRI found a 36-mm mass from the right sphenoid 
sinus, invading the cavernous sinus and parasellar regions (Fig. 1). Biopsy was performed 
showing a papillary RCC morphology and immunohistochemistry (cell expression of cyto-
keratin AE1-AE3, cytokeratin 20, and PAX-8) profile. Surgery was not retained and the patient 
received SBRT (27 Gy in 3 fractions prescribed to the 80% isodose line) (Fig. 2), resulting in 
a complete regression of symptoms within 1 month. First-line anti-angiogenic treatment by 
sunitinib was started 3 weeks after radiotherapy. At 4 months follow-up, there was no recur-
rence of symptoms and the cranial MRI showed a complete local response and no detectable 
residual tumor lesion (Fig. 3.).

Fig. 1. Axial (A), coronal (B), and sagittal (C) T1-weighted gadolinium-enhanced MRI (magnetic resonance 
imaging) showing a 36-mm heterogeneous mass from the right sphenoid sinus, invading the cavernous sinus 
and parasellar regions, encompassing the internal carotid artery and displacing the inner face of the right 
temporal lobe.
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Discussion

Natural course of RCC commonly results in bone metastases in two-thirds of patients [7]. 
Although many authors agree that nasosinus metastases most often derive from RCCs, metas-
tases in the particular region of the sphenoid sinus appear to originate from diverse primary 
neoplastic localizations [4, 8, 9]. In fact, lung and prostate cancer seem to be the two cancers 
with the highest incidence of sphenoidal metastases [4, 10]. Only a few cases have been 
reported in patients with colon cancer, melanoma, thyroid carcinoma, and RCC [4, 11–13]. 
About half of the nasosinus metastases from RCC are metachronous. Furthermore, when it is 
synchronous such metastasis is revealing of the disease in the vast majority of cases [6]. 
Regarding management, surgery seems to give the best results. Postoperative radiotherapy 
does not seem to provide any benefit in preventing the risk of recurrence. Palliative dose 
radiation therapy appears to be helpful in alleviating symptoms, which was the result in the 
current case [4, 6]. Although RCC was originally considered to be a radioresistant tumor to 
conventional radiotherapy, there is an established biological rationale for the radiosensitivity 
of RCC to SBRT [14]. An increasing number of studies indeed showed that SBRT is associated 
with excellent local control and low rates of toxicity for intracranial and extracranial metas-
tases from RCC [15]. However, to our knowledge, no study reported the use of SBRT for sino-
nasal metastases from RCC. Some cases report the effective and safe use of SBRT for malignant 
sinonasal melanoma patients [11, 16]. In our case, we performed a 3D volumetric-modulated 

Fig. 2. Stereotactic radiotherapy plan. Radiation planning CT scan of left sphenoid sinus with representative 
axial, coronal, and sagittal slices. Prescription dose was 27 Gy, three fractions, to the 80% isodose line.

Fig. 3. Axial (A), coronal (B), and sagittal (C) T1-weighted gadolinium-enhanced assessment MRI (magnetic 
resonance imaging) showing absence of visible residual tumor.
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arc therapy (VMAT) SBRT with VersaHD® Linac (Elekta, Sweden). Prescribed dose was 27 Gy 
in 3 fractions to the 80% isodose line. There were no acute adverse effects related to radio-
therapy. Reassessment MRI at 4 months showed a complete response of the treated sphenoid 
lesion.
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