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Papillary thyroid carcinoma with clear cell renal cell
carcinoma metastasized to the thyroid gland: A case report
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Abstract. Metastasis of clear cell renal cell carcinoma (ccRCC)
to the thyroid gland is rare, and simultaneous occurrence of
ccRCC and papillary thyroid carcinoma (PTC) is even rarer.
Due to the occult nature of the disease, the clinical diagnosis
is difficult. In the case of multiple tumors, the possibility of
thyroid metastasis should not be ignored during the clinical
diagnosis and treatment of PTC. The present study reported a
case with initial diagnosis of PTC and accidental discovery of
thyroid metastasis of ccRCC. This case study aims to improve
the understanding of occult thyroid metastasis, providing a
reference for its clinical diagnosis and treatment. Accordingly,
misdiagnosis and missed diagnosis of this disease may be
reduced and the survival rate and the life quality of patients
can be improved.

Introduction

Renal cell carcinoma (RCC) is the most common solid lesion
within the kidney and accounts for ~90% of all kidney malig-
nancies. There is a 1.5:1 predominance for men over women
and the peak incidence of RCC is at 60-70 years of age (1).
RCC comprises different subtypes with specific histopatho-
logical and genetic characteristics, of which clear cell RCC
(ccRCCQ) is the predominant pathological type, accounting
for nearly 80% of all RCC cases (2). ccRCC is the most
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aggressive RCC subtype with high metastasis, chemotherapy
and radiotherapy resistance, and poor prognosis (3,4). The
most common metastasis site of ccRCC is the lung, followed
by regional lymph nodes, bone, liver and brain (5). Metastasis
to the head and neck is less frequent; furthermore, thyroid
metastasis is rare (6). ccRCC has previously been reported
to metastasize to normal thyroid tissue (7) or benign thyroid
tumors (8). However, thyroid metastasis of ccRCC combined
with papillary thyroid carcinoma (PTC) is rarely reported.
Because of the occult nature of thyroid metastasis in ccRCC, it
is easy to be misdiagnosed or missed. Therefore, preoperative
examination is important, and its exact diagnosis depends on
the intraoperative frozen section and pathological examina-
tion. The present study, reported a case of PTC with ccRCC
metastasized to the thyroid gland.

Case report

The patient was a 55-year-old male who was admitted to the
Thyroid Surgery Department of The Affiliated Hospital of
Southwest Medical University (Luzhou, China) in February
2022 due to the presence of thyroid nodules. In April 2018,
the patient underwent radical resection of the left kidney for
ccRCC at Xinqiao Hospital, Third Military Medical
University (Chongqing, China). After the operation, the patho-
logical examination results suggested the following: Renal
clear cell carcinoma, pT1aNOMO, the tumor sized
~4.0x4x3.5 cm?, with no lymph node cancer metastases or
distant metastasis. Therefore, the patient refused conventional
adjuvant therapy after the surgery and underwent regular
physical examination follow-up. In November 2021, abdom-
inal computed tomography (CT) revealed para-aortic lymph
node carcinoma metastasis (Fig. 1A), positron emission
tomography (PET)-CT showed that the patient had a left
para-aortic nodule after left nephrectomy and furthermore,
glucose metabolism was slightly increased, and the nodule
was suspected to be lymph node metastasis (Fig. 2A and B).
Bilateral thyroid nodules and increased glucose metabolism
were considered to indicate thyroid cancer (Fig. 2C and D),
and the patient underwent laparoscopic retroperitoneal mass
resection. Postoperative pathological examination suggested
lymph node metastasis of ccRCC. Postoperative review via
enhanced abdominal CT indicated complete resection of the
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retroperitoneal metastases (Fig. 1B). In November 2021,
thyroid ultrasound Doppler revealed hypoechoic nodules in
the left thyroid gland, resembling Chinese-Thyroid Imaging
Reporting and Data System (C-TIRADS) 4C (nodule 1: Red
arrow) and C-TIRADS 4B (nodule 2: Green arrow) (Fig. 3A).
Of note, C-TIRADS is Chinese version of TIRADS suitable
for Chinese clinical practice modified based on thyroid ultra-
sound data in China. The Chinese Medical Association
Ultrasound Medical Expert Committee modified the data
system by current TIRADS and non-TIRADS risk stratifica-
tion, combined with the latest literature reported in China and
worldwide, keeping in mind the national conditions (9). The
cervical lymph node at level VI was enlarged with an abnormal
structure, with a maximum size of 0.5x0.3 cm?.
Histocytological examination performed according to stan-
dard procedures (10) by fine-needle aspiration (FNA)
suggested PTC (nodule 1) (Fig. 3B). As the time interval
between thyroid surgery and the previous retroperitoneal
mass resection was relatively short, contrast-enhanced CT of
the head, neck, chest and abdomen was performed prior to
thyroid surgery and no obvious evidence of metastasis was
found. Therefore, PET-CT was not performed again. However,
it was recommended to the patient to repeat the PET-CT for
the systemic assessment at a later follow-up visit. Based on
the abovementioned examination results, papillary carcinoma
of the left thyroid gland was suspected before surgery and
surgical resection was performed in February 2022. During
surgery, two gray hard masses sized ~0.4x0.3x0.3 cm® (nodule
1: red arrow) and 1.3x1.3x1.2 cm?® (nodule 2: Green arrow)
were found in the left thyroid gland close to the capsule, with
an unclear boundary (Fig. 4), and the distance between the
two tumors was ~1 cm. Intraoperative frozen section analysis
showed that the nodules were neoplastic, with capsule inva-
sion and suspected vascular invasion, and were suggestive of
follicular or medullary carcinoma. Accordingly, the nature of
the tumor could not be determined as PTC, follicular carci-
noma or medullary carcinoma based on FNA and
intraoperative frozen section analysis results of the thyroid
nodule alone. According to the 2021 Chinese Society of
Clinical Oncology differentiated thyroid cancer guide-
lines (11) and the revised American Thyroid Association
guidelines for the diagnosis and treatment of medullary
thyroid cancer (12), the patient then underwent total thyroid-
ectomy and bilateral central lymph node dissection. The
histopathological examination results were as follows: Left
lobe thyroid tumor (two nodules), nodule 1: The nodule
composed of partly follicles and partly papillary structures
lined by tumor cells with enlarged, crowded and overlapping
nuclei; the tumor cells showed nuclear furrows and prominent
nucleoli, and certain nuclei had a ground-glass appearance
(Fig. 5A); nodule 2: The tumor cells were arranged in nests
and sheets, with a large volume, clear cytoplasm, round and
centered nuclei and no obvious nucleoli; abundant blood
vessels were seen in the background of the tumor (Fig. 5B);
follicular adenoma of the right lobe of the thyroid and reactive
hyperplasia of bilateral central lymph nodes were observed.
Immunohistochemistry (dewaxing of paraffin sections using
xylene and descending ethanol 5 min — 100% ethanol 5 min
— 90% ethanol 5 min — 80% ethanol 5 min 70% ethanol
5 min — PBS buffer rinse three times, 5 min each time. 2.

Antigen repair: EDTA repair solution (PH=9.0), high-pressure
repair, and steam was added for 6 min; Citric acid buffer
(PH=6.0) was used for repair under high pressure, and steam
was added for 3 min. The sample was naturally cooled to
room temperature. 3. Further, 3.3% methanol H,0, was
soaked for 10 min to eliminate the endogenous peroxidase
activity, and PBS buffer was used to rinse three times (3 min
each time). 4. The primary antibody was added and incubated
at 37°C for 60 min; followed by washing with PBS three
times, each time for 3 min. The secondary antibody
(MaxVision™ 2/HRP) was then added and incubates at 37°C
for 30 min; followed by washing with PBS three times, each
time for 3 min. DAB color development was performed at
room temperature for 0.5-1 min; the process was controlled
using a microscope, and the sample was washed with tap
water to stop color development. 7. Rinsing with running
water for 5 min. 8. Re-staining with hematoxylin for 2 min. 9.
Further, differentiation was performed using 0.1% diluted
hydrochloric acid, and saturated lithium carbonate turned
blue. 10. Dehydration, transparency, and sealing: 95% ethanol
(1) 1 min — 95% ethanol (1) 5 min — 100% ethanol (I) 5 min
— 100% ethanol (II) 5 min — xylene 2 min — neutral gum
resin sealing.) revealed the following: Nodule 1: The tumor
cell component was immunoreactive to thyroglobulin (TG),
thyroid transcription factor-1 (TTF-1), cytokeratin 19 (CK19)
and galectin-3 (Fig. 6A-D), but common acute lymphocyte
leukemia antigen (CD10) and renal cell carcinoma marker
(RCC) staining were negative (data not shown). Nodule 2: The
clear cell component showed immunopositivity for CD10,
paired box gene 8 (PAX8) and RCC (Fig. 7A-C), but TG and
TTF-1 staining were negative (data not shown). In brief,
consecutive parallel sections were stained with the following
antibodies according to the manufacturers' recommendations:
TG (cat. no. MAB-0797), TTF-1 (mouse anti-human mAb;
cat. no. MAB-0677; Maixin Fuzhou), CK19 (mouse
anti-human mAb; cat. no. MAB-0829), galectin-3
(cat. no. MAB-0835; Maixin Fuzhou), CDI10 (cat. no.
MAB-0668), PAX8 (cat. no. MAB-0837; Maixin Fuzhou),
RCC (all mouse anti-human mAb; cat. no. MAB-0309; all
Maixin Fuzhou). The secondary antibody was MaxVision™ 2
plus polymer HRP (mouse/rabbit) IHC Kit (cat. no. KIT-5930;
Maixin Fuzhou). However, the absence of quantitative results
for these experiments is a limitation of the present study. On
postoperative day 1, the parathyroid hormone level was
5.14 pg/ml (reference range, 8.7-79.6 pg/ml) and the blood
calcium concentration was 1.98 mmol/l (reference range,
2.11-2.52 mmol/l). The patient presented with fingertip and
perioral numbness, which may be caused by transient hypo-
calcemia resulting from impaired parathyroid blood supply.
Treatment with calcium supplementation was provided, and
the parathyroid hormone and blood calcium concentration
were reexamined on postoperative day 3. The parathyroid
hormone levels were 10.4 pg/ml and the blood calcium
concentration was 2.36 mmol/l. The patient did not show any
hypocalcemia again. Levothyroxine (100 mg qd) was admin-
istered on postoperative day 2. Following thyroid surgery,
multidisciplinary consultations were acquired from the
Departments of Urology, Oncology and Thyroid Surgery, and
other disciplines. This patient had undergone surgical resec-
tion and was treated with sunitinib (50 mg qd) for 2 cycles
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Figure 1. Abdominal CT. (A) Abdominal CT in November 2021 revealed para-aortic lymph node carcinoma metastasis (red arrow). (B) Postoperative review
via enhanced abdominal CT in February 2022 indicated complete resection of retroperitoneal metastases. CT, computed tomography.

Figure 2. Positron emission tomography-computed tomography in November 2021. (A) Coronal section demonstrated that the left kidney and left adrenal
gland are not shown. A soft tissue density nodule (red arrow) is seen on the left side of the abdominal aorta and there were no swollen lymph nodes in the
remaining pelvic abdominal cavity. (B) Transverse sections demonstrated that a soft tissue density nodule of ~2.3x2.0 cm? in size (red arrow) on the left side
of the abdominal aorta. The margin of the nodule are poorly demarcated with the left crus of the diaphragm. The imaging agent intake increased unevenly.
SUVuax Was ~3.1. (C) Nodule of the right lobe of the thyroid (red arrow): Poorly defined border, significantly increased imaging agent uptake, SUV ;. of

~12.2. (D) Nodule of the left lobe of the thyroid (red arrow): Border clear, slightly increased imaging agent uptake and SUV ;,x of ~3.1. SUV,x maximum
standard uptake values at the PET scan.
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Figure 3. (A) Thyroid ultrasound Doppler in November 2021 revealed hypoechoic nodules in the left thyroid gland, resembling C-TIRADS 4C (nodule 1:
Red arrow) and C-TIRADS 4B (nodule 2: Green arrow) (scale bar, 4 cm). (B) Fine-needle aspiration with hematoxylin and eosin staining in November 2021

suggested papillary thyroid carcinoma (nodule 1) (scale bar, 50 ym).

Figure 4. During surgery, two gray, hard masses were found in the left thyroid
gland sized ~0.4x0.3x0.3 cm (nodule 1: Red arrow) and 1.3x1.3x1.2 cm
(nodule 2: Green arrow), with unclear boundary and close to the capsule,
with the distance between two tumors being ~1 cm.

(taking sunitinib for four weeks per cycle followed by a
two-week interval). The patient was followed up for 14 months
and followed a good diet and having a good sleep, and normal
thyroid function and no new metastasis was observed.
Hereafter, the patient will be followed up every 3 months and
the results will be reported.

Discussion

The thyroid is an organ with the most adequate blood supply
in the body; however, the incidence of thyroid metastasis is
rare and can hardly be detected accurately during clinical
and pathological examination. Thyroid metastasis accounts
for 0.36-2.1% of all thyroid malignant tumors (13), which
may be related to the occult nature of thyroid metastasis. In
the present case, based on the results of preoperative thyroid
ultrasound, FNA and intraoperative frozen section analysis,

the patient underwent bilateral thyroid lobectomy and bilat-
eral central lymph node dissection. Preoperative thyroid
ultrasound, FNA and intraoperative frozen section analysis
only indicated thyroid malignancy. However, postoperative
pathological examination and THC were suggestive of PTC
with ccRCC metastasis to the thyroid gland. The possible
reasons for the abovementioned misdiagnosis and missed
diagnosis are as follows. First, metastatic thyroid cancer
often lacks typical clinical symptoms. Furthermore, doctors
have an insufficient understanding of carcinoma metas-
tasis to the thyroid. Accordingly, if preoperative thyroid
ultrasound is indicative of typical characteristics of PTC
and FNA also suggests PTC, the doctor will conclude the
diagnosis as PTC and may not consider other tumors. In
addition, carcinoma metastasis to the thyroid is not readily
discernable before surgery.

Thyroid metastases are usually associated with other
organs and lymph nodes. Chun et al (14) showed that 59.7%
of patients with carcinoma metastasis to the thyroid also had
metastasis to other sites. The present patient had been diag-
nosed ccRCC only with lymph node metastasis, but no other
organs were involved. In addition, this patient was diagnosed
with PTC during the initial diagnosis, which was accidentally
found to be accompanied with ccRCC metastasis to the thyroid
gland. The incidence of thyroid metastasis from ccRCC is rare
and the concurrent occurrence of PTC is even rarer (6).

While the thyroid gland is a blood-rich organ, it is a rare
site of metastases (15). RCC is one of the more common
cancers to metastasize to the thyroid gland (16). Although
the mechanism of thyroid metastasis remains elusive, most
authors believe that the abundant blood supply of the thyroid
becomes a favorable factor for thyroid metastasis (15). It has
been proposed that the thyroid gland may 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 (8). Heffess ef al (17), in the
largest case series of thyroid metastasis from RCC, found
pre-existing thyroid disease in 42% of the 36 cases. Other
malignant tumors (18,19) in the abdominal cavity may also



ONCOLOGY LETTERS 26: 528, 2023 5

Figure 5. Histopathological examination. (A) Nodule 1: The nodule composed of partly follicles and partly papillary structures lined by tumor cells with
enlarged, crowded and overlapping nuclei. The tumor cells showed nuclear furrows and prominent nucleoli, and some nuclei showed ground glass appearance.
(B) Nodule 2: The tumor cells were arranged in nests and sheets, with large volume, clear cytoplasm, round and centered nuclei, and no obvious nucleoli.
Abundant blood vessels were observed in the background of the tumor (H&E; magnification, x40; scale bar, 200 pm).

Figure 6. Immunohistochemical analysis showing that nodule 1 was papillary thyroid carcinoma. (A) Thyroglobulin staining was positive in tumor tissue and
non-tumor thyroid follicles. (B) The nuclei in tumor tissues were immunoreactive for TTF-1 and non-neoplastic thyroid follicles were negative for TTF-1.
(C) CK19 was strongly expressed in tumor tissue and CK19 was not expressed in non-tumor thyroid follicles. (D) Galectin-3 immunohistochemistry showed
that tumor tissue was cytoplasmic colored and non-neoplastic thyroid follicles were not colored (magnification, x40; scale bar, 200 ym). TTF-1, thyroid
transcription factor-1; CK19, cytokeratin 19.
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Figure 7. Immunohistochemical analysis showed that nodule 2 was clear cell
renal clear cell carcinoma metastasis: (A) Membranous staining for CD10 in
the clear cell component was observed. (B) Paired box gene 8 staining was
positive in the nuclei. (C) Renal cell carcinoma marker staining was positive
in the cell membrane and cytoplasm (magnification, x40; scale bar, 200 pm).
CD10, common acute lymphocyte leukemia antigen.

metastasize to the thyroid gland, but the mechanism of metas-
tasis has remained largely elusive. In the present case, it may
be assumed that the abundant blood flow to the thyroid gland
may provide a nutritional basis for the metastasis of ccRCC.
Meanwhile, PTC may also change the metabolism of the
thyroid gland and the tumor microenvironment, thus inducing

metastasis of ccRCC to the thyroid gland. Therefore, when
thyroid nodules are preliminarily diagnosed as PTC, with
ccRCC or other malignant tumors in the abdominal cavity, it is
necessary to consider whether there is a possibility of thyroid
metastatic cancer.

The diagnosis of ccRCC metastasis to the thyroid gland
is difficult, given that it is a rare metastatic disease. Most
studies (8,17,20) report that it is difficult to make a clear
diagnosis during preoperative examination and that intraop-
erative freezing and postoperative pathological examination
are required, which need to be further judged by IHC analysis.
In previous reports (8,20,21), tissue of ccRCC metastasized to
the thyroid gland was found to be positive for CD10, whereas
it was negative for TG and TTF-1. However, in the present
case, the preoperative results suggested that the nodule was
PTC, and according to the IHC analysis, the PTC tissue was
positive for TG, TTF-1, CK19 and galectin-3, and the ccRCC
tissue was positive for RCC, CD10 and PAX-8. The case was
found to be ccRCC thyroid metastasis combined with PTC
by IHC analysis. Compared with previously reported cases
of ccRCC metastasized to the thyroid gland, the present case
is rare; however, previous reports (8,20,21) have only verified
part of the IHC results, and the present study provided more
comprehensive data.

The present case is different from a case of concurrent
primary ccRCC and PTC, and the perioperative manage-
ment and treatment may differ, particularly the postoperative
systemic management (15). At present, there is no specific
diagnosis and treatment plan for PTC with ccRCC metastasis
to the thyroid. However, it appears that complete surgical
resection is key in the treatment of PTC without lymph
node metastasis, and precise postoperative treatment of
ccRCC should be conducted. To date, angiogenesis inhibi-
tors, rapamycin (mTOR)-targeted inhibitors and immune
checkpoint inhibitors, have been approved by the Food
and Drug Administration for the first-line treatment of
patients with advanced ccRCC (22). The first-line treatment
options for advanced ccRCC include: i) Targeted mono-
therapy, including Sunitinib, Pezopanib and Cabozantinib;
ii) Combined immunotherapy, Immunocombination
targeting (Pembrolizumab + Axitinib, Avelumab + Axitinib,
Nivolumab + Cabozantinib, pembrolizumab + Lenvatinib) and
dual immunocombination (Nivolumab + Ipilimumab). There
is no clear literature to support whether metastasis of ccRCC
to the thyroid gland affects the efficacy of iodine-131 treatment
and whether iodine-131 radiotherapy should be continued. In
the present case, the patient was subjected to standard clinical
treatment. The postoperative pathological examination of the
patient indicated PTC with ccRCC metastasis to the thyroid
gland, and the cervical lymph nodes did not suggest cancer
metastasis. Given that PTC without lymph node metastasis
would be classified as low-risk for recurrence, iodine-131 treat-
ment was not performed (23). ccRCC with metastasis to the
thyroid gland was considered advanced ccRCC and sunitinib
treatment was conducted (24). Close follow-up monitoring of
the current patient will continue in the future.
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