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Thyroid Metastasis from Renal Cell Carcinoma

Abstract

Although secondary involvement of the thyroid gland by cell renal carcinoma (RCC) is rare, it is still one of the more common neo-
plasms to metastasize to this site. We report a case of 64 years old male with a clear RCC metastasize to the thyroid.
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The thyroid gland is a rare site of clinically detectable tumor metastasis [1-4]. Renal cell carcinoma (RCC) disseminates in an un-
predictable manner and can show late recurrences [5-8]. Although secondary involvement of the thyroid gland by RCC is rare, it is still 
one of the more common neoplasms to metastasize to this site which accounts for approximately 2% of thyroid malig-nancies [4,7,9]. 
Autopsy studies demonstrate a higher prevalence with thyroid involvement in up to 24% of cases showing widespread malignant disease 
[1,3,4,6,7,9-14]. A thyroid mass can be the first clinical manifestation of RCC, even masquerading as a primary thyroid gland neoplasm 
[5-7]. We report a case of 64 years old male with a clear RCC metastasize to the thyroid. 

A 64-year-old Saudi man was referred to the Department of surgery for thyroid nodule that had been diagnosed June 2010 by thyroid 
ultrasound which revealed a left lobe is 6.8 x 3.9 x 5 cm showing coarse heterogenous echo pattern with well-defined outline large is 
echoic nodule 5 x 4 cm with multiple hypo echoic areas (Figure 1). The patient was asymptomatic at that time, with a euthyroid status. His 
medical history included type 2 diabetes mellitus and a radical right nephrectomy with a diagnosis of RCC 18 years prior to presentation. 
Chest X-ray showed right tracheal deviation (Figure 2). October 2010, Fine needle aspiration (FNA) guided by ultrasound of the thyroid 
nodule was performed and the cytological examination was reported to be Hurthle cell neoplasm. December 2010, computed tomography 
(CT) scan of the neck with IV contrast showed the left thyroid lobe is markedly enlarged with a large nodule seen showing heterogenous 
contrast enhancement with predominantly central hypodensity. The lesion is seen extending mainly downward, however no evidence of 
retrosternal extension. The lesion displaced the major vascular structures at the ipsilateral side laterally and the trachea to the right side 
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(Figure 3). February 2011, the patient underwent total thyroidectomy. Histological examination showed Left thyroid lobe mass (4.5 x 
3 x 3 cm), consistent with metastatic clear RCC which was immunoreactive for the tumor cells are positive for EMA, vimentin, and CK7 
and negative for Thyroglobulin, Galactin 3 and thyroid transcription factor-1 (TTF-1), confirming the renal origin of the tumor (Figure 
4). The patient’s postoperative course and subsequent recovery were uneventful. During follow-up, a CT scan of the chest, abdomen 
and pelvis showed multiple lung nodules, mediastinal metastatic lymph nodes and lytic bony lesion noted in the left iliac bone. Unfor-
tunately, patient lost follow up since May 2011.

Figure 1: Ultrasonography of the left lobe.

Figure 2:  Chest X-ray showed right tracheal deviation. Of the left lobe (black arrow).

A. Coarse heterogenous echo pattern with well-defined outline large isoechoic nodule 

5 x 4 cm (black arrow) with multiple hypo echoic areas. Strong echoes with acoustic 

shadowing (calcifications) are not present. 

B. Power Doppler ultrasonography showing marked chaotic vascularity (black arrow).
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Figure 3: An intravenous contrast CT scan of the neck showed a left thyroid lobe is markedly 

enlarged with a large nodule seen (black arrow) showing heterogenous contrast enhancement 

with predominantly central hypodensity. The lesion is seen extending mainly downward, however 

no evidence of retrosternal extension. The lesion displaced the major vascular structures at the 

ipsilateral side laterally and the trachea to the right.

Figure 4:  A: Metastatic renal cell carcinoma. Upper field shows residual thyroid follicles while the lower 

field shows the malignant clear cells of RCC (Hematoxylin & eosin staining, 40X). 

B: Unremarkable thyroid follicles and clear cells of metastatic renal cell carcinoma (H&E, 200X). 

C: Epithelial membrane antigen (EMA) in the malignant cells. 

D: Malignant cells are negative for Thyroglobulin while residual thyroid follicles are staining positively.

Discussion
Metastatic tumors represent 2 to 3% of all thyroid malignancies [4,7,9,15]. Several autopsy series reported in the previous litera-

ture have shown that the overall incidence of thyroid metastasis ranges from 1.9% to 24% suggests that metastatic thyroid lesions are 
often occult [1,12,16]. Although RCC is the most common malignancy to metastasize to the thyroid glands, its diagnosis is clinically chal-
lenging due to its indolent clinical course. Thyroid metastases from RCC account for 48.1% of Non-thyroid Malignancies metastases to 
the thyroid gland with a propensity to extend into the jugular veins. The low frequency of metastasis to the thyroid can be explained by 
high iodine and oxygen concentrations as well as a high intrathyroidal vascular flow that the thyroid gland would be more susceptible to 
metastatic growth when affected by goiter, neoplasms, or thyroiditis due to metabolic changes that consist of decrements in the oxygen 
and iodine content [11,17]. Because of these reasons, the thyroid is not a likely site for malignant metastatic cells. By contrast, other 
authors have reported that there is no difference in frequency of metastasis in altered thyroid glands versus normal thyroid glands [11].

Metastatic nodules are found long after surgical resection of the primary mass, with the mean interval ranging from 6 to 12.5 years. 
In total, 85% of general distant organ metastases in RCC are seen within 3 years following primary resection. However, some cases with 
metastases that occurred a few decades later have also been reported [3,18]. Thyroid metastases generally occur after 10 years and 
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most patients present with no specific symptoms other than a palpable neck mass [12,13,16, 19-21]. This is consistent with the char-
acteristic behavior of RCC, in which recurrence occurs after a long latency period. Our patient had a right radical nephrectomy 18 years 
before the metastasis to the thyroid gland was seen. Patient presented with no symptoms other than a palpable neck mass. It should be 
kept in mind that an early metastatic lesion can be seen in a patient with a mass in the neck and a history of RCC diagnosis.

The commonly known US features of thyroid metastasis are nonspecific findings including nonhomogeneous hypoechogenicity, 
noncircumscribed margins, no calcifications, and increased vascularity [13,16,19,20]. Only a few reports have described findings spe-
cific to RCC, which include solitary and solid nodules without calcification. According to a recently published study, metastatic RCC in 
the thyroid gland tends to form a nodular mass that mimics a primary thyroid tumor or even benign masses with few to no suspicious 
US features [20]. Nine metastatic RCC nodules showed uniform characteristic US features, appearing as hypo echoic solid nodules 
(100%) with well-defined smooth margins (87.5%) and increased vascularity (100%). All nodules were classified as high or interme-
diate suspicion according to the ATA guidelines and intermediate suspicion on K-TIRADS, which requires FNA of nodules ≥ 1 cm [22]. 

FNA is widely accepted as a diagnostic tool for thyroid malignancies or metastases, with a reported sensitivity of 73.7% 94% and 
specificity up to 100% [23,24]. However, the diagnostic yield of FNA specific to metastatic RCC needs further investigation, as false neg-
ative outcomes in FNA cytology have been increasingly recognized as a concern for these metastases. Chung., et al. searched PubMed 
for articles published between 2000 and 2010 on metastatic thyroid tumors and reported that preoperative FNA performed for thyroid 
metastases resulted in an incorrect diagnosis in 44 of 167 cases (26.3%) [13]. Of these, RCC had the highest rate of inaccurate FNA 
results (28.6%) The cause for this clinically significant rate of inaccurate or indeterminate FNA results in metastatic RCC compared to 
other metastatic tumors is not yet known. No study has demonstrated the limitations regarding the cytologic evaluation of metastatic 
RCC, and no study has addressed the possibility of renal clear cell cytology mimicking benign cytology. However, increased vascularity 
may be the most plausible reason for the low diagnostic yield of FNA. Hyper vascular nodules are more likely to yield no diagnostic 
results due to a higher likelihood of blood contamination, which makes cytologic examinations more difficult [25]. Our patient had 
thyroid gland enlargement with a large nodule. In such patients, attempts to establish diagnosis with Fine needle aspiration may yield 
false-negative results if a large nodule is sampled. However, if the pathologist is aware of the oncologic history of the patient, the tumor 
pathology may be revealed by immunohistochemical techniques.

Up-to-now, a thyroid gland monitoring is still not included in the follow-up program of RCC patients, even if metastases to this 
site can occur several years after the primary surgical treatment. In contrast, is known that a precocious surgical intervention on the 
thyroid may prevent local recurrence and extension into other regional structures like the recurrent laryngeal nerve and trachea, im-
proving patients’ quality of life [13]. Notably, our review demonstrates that jugular vein infiltration and local widespread are found in 
15.6% of cases of thyroid metastases from RCC. Finally, surgical treatment of patients with solitary thyroid gland metastases is recom-
mended, since it demonstrated a favorable prognosis in patients treated with radical surgery (mean 5-year survival rate 30-60%) [26]. 

In conclusion, thyroid metastases should be kept in mind for patients who had a thyroid nodule and a history of RCC. The differen-
tiation of primary and secondary tumors is possible only by the pathological examination of suspected thyroid nodules. 
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