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Abstract. A 76-year-old female in whom a renal cell carci-
noma (RCC) lesion was resected 19 years previously presented 
to our hospital with cognitive dysfunction. Magnetic reso-
nance imaging and computed tomography revealed nodules 
in the brain, lung, adrenal gland and a pelvic osteolytic 
lesion. To identify the primary cancer site, the present study 
performed endoscopic ultrasound‑guided fine‑needle aspira-
tion (EUS-FNA) of the left adrenal lesion. Consequently, the 
pathological findings of the tissue obtained by EUS-FNA 
were similar to those of the previous nephrectomy specimen, 
revealing that the adrenal lesion was the recurrence of RCC. 
The majority of the metastatic lesions in the patient were 
reduced in size by the multiple kinase inhibitor, pazopanib. 
Contralateral adrenal metastasis of RCC is rare and the use 
of EUS-FNA in the diagnosis of adrenal lesions remains to be 
elucidated. This is a rare case of adrenal lesion, diagnosed by 
EUS-FNA. Therefore, EUS-FNA is considered to be a useful 
diagnostic modality of adrenal metastases from unidentified 
primary tumor types.

Introduction

Renal cell carcinoma (RCC), which accounts for ~5% of all 
epithelial cancer types, is the ninth most common cancer 
worldwide. Around 20% of patients experience recurrence or 

develop metastatic RCC following nephrectomy (1). Although 
late recurrence of RCC following curative initial surgery is 
not a rare event, a previous study demonstrated that contra-
lateral adrenal metastasis of RCC is rare (2). Endoscopic 
ultrasound‑guided fine‑needle aspiration (EUS‑FNA) is a rela-
tively novel modality for obtaining samples from deep-seated 
lesions. In a previous study, adrenal gland samples obtained 
by EUS-FNA biopsy were adequate for determining a patho-
logical diagnosis (3). The present study reported a rare case of 
contralateral adrenal metastasis of RCC, which was diagnosed 
by EUS-FNA.

Case report

A 76-year-old female with a complaint of cognitive dysfunction 
visited the Department of Neurosurgery, Kanazawa University 
Hospital (Ishikawa, Japan). The patient was previously diag-
nosed with RCC of the right kidney in the Department of 
Urology, Public Central Hospital of Matto (Ishikawa, Japan) 
19 years previously. The right kidney was removed and the 
patient received no adjuvant therapy at that time. A physical 
examination revealed no findings other than disorientation, and 
laboratory data, including tumor markers, revealed no notable 
findings. Brain gadolinium contrast‑enhanced magnetic reso-
nance imaging uncovered several nodules (Fig. 1), whereas 
chest and abdominal computed tomography (CT) identified a 
single nodule in the right lower lobe of the lungs, a mass in 
the left adrenal gland and an osteolytic lesion in the left pelvis 
(Data not shown). On the basis of these findings, the patient was 
diagnosed with a metastatic brain tumor. Following diagnosis, 
the patient received stereotactic radiosurgery with gamma 
knife therapy for the brain lesions. To identify the primary 
lesion, the present case study attempted to obtain histological 
confirmation of the adrenal lesion using EUS‑FNA, available 
in the department. FNA was performed via the transgastric 
approach with linear EUS (GF-UCT260; Olympus, Tokyo, 
Japan), and two passes were made with a 19-gauge needle 
(Sono Tip Pro Control; Medi-Globe, Rosenheim, Germany). 
EUS revealed a homogeneous hypoechoic mass with a 
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maximum diameter of 26 mm within the left adrenal gland 
(Fig. 2). Tissue obtained from the aspirated material revealed 
clear cytoplasmic and vascular stroma (Fig. 3A), and these 
findings were similar to those of the nephrectomy specimen 
obtained 19 years previously (Fig. 3B). Histologically, a 
definitive diagnosis of metastatic RCC was made. Based on 
the diagnosis, the patient received targeted therapy with pazo-
panib (Votrient®; GlaxoSmithKline, Middlesex, UK; 800 mg 
orally, once/day). The majority of the metastatic lesions of 
RCC regressed following 1 month of treatment (Fig. 4A-C).

Discussion

RCC, accounting for 2-3% of all cancer types, is the most 
common cause of mortality concerning urologic malignan-
cies (4), and it is more common in males compared with 
females. RCC generally occurs between 50 and 70 years of 
age, however, it can occur at any age. Risk factors for RCC are 
family history, including von Hippel-Lindau (VHL) disease 
and Birt‑Hogg‑Dubé syndrome, cigarette smoking, obesity, 

and hypertension. Concerning family history, an inherited 
predisposition to RCC accounts for only 3-4% of all cases. 
By contrast, the majority of RCCs occur sporadically (5). 
Histologically, RCC is classified on the basis of the tissue type. 
In particular, clear cell RCC accounts for ~80% of all RCCs, 
whereas papillary (<15%), chromophobe (<5%) and collecting 
duct carcinomas (<1%) comprise the remaining cases. Several 
previous studies confirmed that 30‑60% of sporadic clear cell 

Figure 1. Magnetic resonance imaging of the brain revealed a well-enhanced 
nodule (arrow), accompanied by brain swelling.

Figure 2. Endoscopic ultrasonography revealed a homogeneous hypoechoic 
mass (26x20 mm2) in the left adrenal gland. Numbers refer to biopsy sample.

Figure 3. Histological staining of specimens from the left adrenal gland. 
(A) A photomicrograph of hematoxylin and eosin staining of endoscopic 
ultrasound‑guided fine‑needle aspiration specimen from the left adrenal 
gland revealed clear cells with an abundant cytoplasm and rich vascular 
stroma metastatic renal cell carcinoma (magnification, x100). (B) A photo-
micrograph of the hematoxylin and eosin stained resected specimen revealed 
the identical findings as in the previous specimen (magnification, x200).
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RCCs express mutations in VHL, which consequently leads to 
high expression of vascular endothelial growth factor (VEGF), 
transforming growth factor α, glucose transporter-1 and 
carbonic anhydrase 9, associated with arborizing vasculature 
and abundant cytoplasm (6,7). It was determined that ~75% 
of patients with RCC are diagnosed with localized disease, 
and surgical resection has been the gold standard for treating 
localized RCC. In addition, it is evident from two previous 
randomized phase III studies that cytoreductive nephrectomy 
prior to systemic treatment improves the survival rate for 
patients with metastatic RCC (8,9). By contrast, systemic treat-
ment of metastatic RCC has markedly changed over the last 
decade as a result of the development of targeted therapies and 
immunotherapies (1).

Although ~60% of cases of recurrent RCC following 
nephrectomy for localized disease occur within 12 months, 
late recurrence of RCC beyond 10 years, as noted in the present 
study, is unusual. According to a previous study performed by 
Nakano et al (10) and Miyao et al (11), ~5% of patients who 
were disease-free for 10 years following nephrectomy devel-

oped late recurrence of RCC. Furthermore, Miyao et al (11) 
noted that lymph node metastasis was predictive of late recur-
rence. Conversely, lymph node metastasis was not observed in 
the present patient at the initial surgery.

Metastasis of RCC can occur at any organ, including 
the lungs, kidneys, bone, brain, liver and adrenal gland. The 
contralateral adrenal grand, which was biopsied in the patient, 
was a rare site of metastasis of RCC, being detected in 2.5% 
of patients with metastatic RCC at autopsy (2). The spread 
of RCC to the contralateral adrenal gland in the present case 
may not have been a recent event since a previous study by 
Lau et al (12) reported that the mean interval to developing 
contralateral adrenal metastasis following radical nephrec-
tomy is 5.2 years (12).

EUS-FNA was developed in 1992 and has been widely 
used for diagnosing perigastrointestinal lesions. The diag-
nostic capacity of EUS-FNA for adrenal lesions has been 
less investigated in comparison with that of pancreatic 
lesions, for which the sensitivity and specificity were reported 
as 78-95 and 75-100%, respectively (13). A transgastric 
approach of EUS-FNA can provide proximity to the left adrenal 
gland compared with traditional percutaneous techniques, 
including CT‑guided FNA, significantly reducing the risk of 
complications (14). Additionally, real-time ultrasound-guided 
needling with color Doppler guidance enables the avoidance 
of vascular structures, and therefore, EUS-FNA decreases the 
risk of bleeding. Considering the advantages of EUS-FNA, 
the modality is applicable for diagnosing adrenal metastases 
of unknown primary tumors, as observed in the present case. 
However, FNA biopsy of adrenal pheochromocytoma can 
induce fatal hypertensive crisis. Therefore, EUS-FNA of 
adrenal lesions is best performed if the possibility of pheo-
chromocytoma has been eliminated. Regarding the patient, 
the success in obtaining adrenal gland tissue using EUS-FNA 
prevented unnecessary diagnostic surgeries.

Targeted therapies, including targeting the VEGF receptor 
and the mechanistic targeting of rapamycin inhibitors, for 
metastatic RCC have been previously developed (1). With this 
development, progression-free survival (PFS) for patients with 
metastatic RCC has been markedly prolonged. The first‑line 
treatment for the present patient was pazopanib, which proved 
to be non-inferior to sunitinib with respect to PFS. Pazopanib 
was selected as the treatment modality, as a result of its 
superior safety and quality‑of‑life profiles compared with suni-
tinib (15). It was determined that pazopanib is an appropriate 
treatment modality for patients with metastatic RCC who have 
mild cognitive impairment, including the present patient, as 
these patients may have difficulty informing caregivers about 
adverse events.

Progress in the diagnosis of rare cases of contralateral 
adrenal metastasis from RCC indicates that EUS-FNA of 
adrenal metastases of unknown primary origin is available 
and beneficial from the perspective of invasiveness.
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