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Abstract. The present study reports a rare case of skin metastasis 
in a 26‑year‑old female patient with a history of PTC positive for 
the BRAFV600E mutation. During the 2.5‑year follow‑up period 
after the initial surgical treatment of PTC, no evidence of distant 
metastasis was found via thyroglobulin measurements, neck 
ultrasound, or neck and chest computed tomography. However, 
following this period, the patient reported two skin nodules on 
the left side of the neck. Ultrasound‑guided punch biopsy was 
performed, and the pathology results demonstrated that the 
patient had skin metastases from the PTC. The patient received 
surgical resection and complete removal of nodules, and was 
subsequently discharged from the hospital. A literature review 
showed that there are numerous potential mechanisms for skin 
metastasis, and the treatments are diverse and dependent on 
the patient condition. While surgical treatment may effectively 
improve patient symptoms and prognosis, long‑term surveil‑
lance for recurrence is recommended for high‑risk cases. Skin 
metastasis of PTC should be suspected in patients who develop 
an upper body skin lesion with a history of PTC, even without 
evidence of disease metastasis. For high‑risk patients with 
skin metastasis of PTC with BRAF and TERT gene mutations, 
long‑term surveillance for recurrence should be recommended 
in cases with a poor prognosis, and further research of these 
cases should be conducted in the future to optimize surgical and 
medical care.

Introduction

Thyroid cancer (TC) accounts for 1% of all epithelial malig‑
nancies and is the most frequent endocrine neoplasm (1). Due 

to the accuracy and convenience of diagnostic technology such 
as ultrasound and fine‑needle aspiration, the TC incidence 
rate has been increasing worldwide in recent decades (2). TC 
includes a number of histological types, with the most frequent 
type being papillary thyroid carcinoma (PTC) (3), which 
accounts for ~88% of cases (4).

PTC characterized by a high rate of lymph node (LN) 
invasion on initial diagnosis gradually leads to remote metas‑
tasis (5). However, the prognosis of PTC is more favourable 
compared with other types of TC, following administration of 
appropriate treatments, such as surgery, adjuvant radioactive 
iodine and thyroid‑stimulating hormone (TSH) suppression 
therapy. The 10‑year survival rate of PTC is 93% in the United 
States and the mortality rate is ~10% (4,6). The major factors 
influencing the prognosis of PTC are patient age, sex, tumor 
size, histological findings, extrathyroidal extension, clinical 
lymph node metastasis and remote metastasis (7). Gene muta‑
tions such as BRAFV600E and TERT have become a popular 
topic in recent decades (8,9).

The common sites of distant PTC metastasis are the lymph 
nodes, lungs and bones. The incidence of skin metastasis in 
PTC is <1% (10). The first study of skin metastasis in PTC 
in 1964 reported a poor prognosis, with a mean survival 
time of 19 months (11,12), and the 5‑year survival rate was 
28‑53.3% (13). Skin metastases of PTC may present as 
erythematous papules and plaques or as flesh‑coloured and 
tender nodules, with or without pruritus and ulceration (14,15). 
The present study reports the case of a 26‑year‑old female 
patient with skin metastasis from PTC, who had undergone 
thyroid cancer surgery 2.5 years previously.

Case report

Patient. In March 2021, a 23‑year‑old woman underwent a 
routine physical examination followed by a thyroid ultrasound 
at Yantaishan Hospital (Yantai, China), which revealed an 
~3.1x1.9x1.6‑cm hypoechoic nodule with microcalcifications 
in the right thyroid lobe and no enlarged neck lymph nodes. 
No family history of thyroid disease or exposure to external 
radiation were reported. The patient then underwent a right 
thyroidectomy and isthmus resection with central cervical 
lymph node dissection, and the tissue pathology results 
demonstrated PTC with capsular invasion. The mmunohisto‑
chemical analysis of the biopsy specimen indicated a positive 
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BRAFV600E mutation genotype, as areas of BRAFV600E‑positive 
tumour cytoplasmic staining were observed (Fig. 1).

Of the 12 lymph nodes, one had metastatic PTC, and 
after surgery, oral levothyroxine therapy (75 µg daily) was 
administered. Starting in March 2021, during follow‑ups 
performed every every 3 months, the patient's thyroxine and 
triiodothyronine levels were normal (ranges, 12.00‑22.00 
and 3.10‑6.80 pmol/l, respectively), and the thyroid‑stim‑
ulating hormone (TSH) level was 0.83 µIU/ml (range, 
0.27‑4.20 µIU/ml); however, the serum thyroglobulin (Tg) 
level remained below the threshold at 1.20 ng/ml (range, 
1.40‑78.00 ng/ml), and there was no other documented 
evidence of local recurrence or distant metastasis.

In September 2023, the patient observed two palpable small 
nodules on the left anterior neck ~4 cm above the first surgical 
scar, ~2.5 years after the first operation in 2021; the nodules 
were firm, tough and painless (Fig. 2). For further evalua‑
tion, ultrasound‑guided punch biopsies of the lesions were 
performed at Yantai Yuhuangding Hospital (Yantai, China), 
which led to the diagnosis of skin metastasis of PTC through 
pathological assessment. Consequently, the patient presented 
to Yantaishan Hospital for surgical resection in October 2023. 
Neck ultrasound scans demonstrated two hypoechoic subcuta‑
neous nodules with clear boundaries, which measured ~1.2x0.8 
and 0.9x0.6 cm in size (Fig. 3). Contrast‑enhanced computed 
tomography (CT) scans of the patients neck demonstrated two 
adjacent enhanced nodules (Figs. 4‑6) on the left side of the 
neck. No evidence of local recurrence in the operative bed of 
the previously resected lesion was observed. Chest CT scans 
did not indicate recurrence or metastasis. The patient's TSH 
level was 0.79 µIU/ml with oral levothyroxine therapy (75 µg 
daily) and the Tg level was 16.40 µg/l. For the diagnosis and 
treatment of the nodules, the patient's first surgical scar was 
reopened, and the two nodules underlying the subcutaneous fat 
were removed. Surgical pathology demonstrated two separate 
foci of metastatic PTC with diameters of 1.1 and 0.7 cm, a 
gray‑brown colour and clear resection margins (Fig. 7). Tissue 
pathology of paraffin‑embedded samples demonstrated that 
these lesions were skin metastases of PTC (Fig. 8). As the 
metastatic nodules were completely removed, the patient was 
discharged from the hospital with continued oral levothyroxine 
therapy. The patient has been followed up every 3 months and 
the prognosis is good. At the time of writing, no evidence of 
recurrence has been found (TSH level, 0.83 µIU/ml and Tg 
level, 15.70 µg/l).

Tissue analysis. The tissue samples were all fixed in 10% 
neutral formalin solution and embedded in paraffin at room 
temperature for 24 h. Tissue samples were sectioned into 3‑µm 
thick sections. Samples were blocked using 3% H2O2 at 37˚C 
for 8 min. Primary antibody staining was performed using the 
VENTANA® anti‑BRAF V600E (VE1) mouse monoclonal 
antibody immunohistochemistry kit (cat. no. 07862270001; 
antibody dilution, 0.2%; Roche Diagnostics, Ltd.), incu‑
bated at 37˚C for 40 min. Secondary antibody staining was 
performed using the ultraView universal DAB detection kit 
(cat. no. 05269806001; Roche Diagnostics, Ltd.), which uses 
the horseradish peroxidase conjugate, and incubated at 37˚C 
for 8 min. The stained sections were counterstained with 
haematoxylin and eosin at room temperature for 5 min, and 

images were captured using a light microscope (Olympus 
BX51; Olympus Corporation).

Discussion

Among the sites of skin metastasis of PTC, the scalp, face and 
neck are the most common, probably due to the rich dermal 
capillary network, which can capture tumour cell emboli from 
the blood circulation and provide an optimal background for 
metastasis to occur (11,12,16‑20). Other potential mechanisms 
for skin metastasis may include direct extension, haematog‑
enous or lymphatic spread, needle‑tract seeding, surgical 
drainage and inappropriate surgical procedures (20,21). The 
general risk of PTC implantation metastasis is <0.009% (22). 
Excisional biopsy rather than fine‑needle aspiration biopsy 
(FNAB) is advised for a definite diagnosis of PTC due to 
inconclusive results using FNAB (13).

Figure 1. Representative immunohistochemistry image indicating positive 
staining for the BRAFV600E mutation. Magnification, x200.

Figure 2. Representative image of two palpable small nodules on the left 
anterior neck, ~4 cm above the first surgical scar (purple arrow, the larger 
skin metastasis of PTC; orange arrow, the smaller skin metastasis of PTC). 
PTC, papillary thyroid carcinoma.
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After more demolitive surgery, interventions are affected 
due to more severe complications. The VEGF pathway has been 
suggested as a useful marker for the identification of non‑advanced 
PTC patients with structural recurrence (23). Fluorine 18‑fluo‑
rodeoxyglucose PET/CT has been suggested to be superior to 
conventional imaging in identifying disease persistence (24). For 

patients who do not tolerate invasive exams, transcutaneous laryn‑
geal ultrasonography is an alternative painless and inexpensive 
method in the evaluation of vocal fold function (25).

To further explore the characteristics of skin metastases 
in patients with PTC, including various clinicopathological 
characteristics, a literature review of published articles from 

Figure 3. Neck ultrasound image of two hypoechoic subcutaneous nodules 
(purple arrow, the larger skin metastasis of PTC; orange arrow, the smaller 
skin metastasis of PTC). PTC, papillary thyroid carcinoma.

Figure 4. Neck computed tomography scan demonstrating two adjacent 
enhanced nodules (purple arrow, the larger skin metastasis of PTC; 
orange arrow, the smaller skin metastasis of PTC). PTC, papillary thyroid 
carcinoma.

Figure 5. Computed tomography scan of the smaller skin metastasis of papil‑
lary thyroid carcinoma (orange arrow).

Figure 6. Computed tomography scan of the larger skin metastasis of papil‑
lary thyroid carcinoma (purple arrow).

Figure 7. Gross surgical pathology image of the two separate foci (orange and 
purple arrows) of metastatic papillary thyroid carcinoma.

Figure 8. Representative immunohistochemistry image of the paraffin‑
embedded sample confirming the presence of papillary thyroid carcinoma 
skin metastases. Pathology indicated ground glass nuclei and nuclear 
grooves. Magnification, x200; haematoxylin and eosin staining.

https://www.spandidos-publications.com/10.3892/ol.2024.14789
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the past decade was performed. The search strategy of the 
PubMed (https://www.ncbi.nlm.nih.gov/pubmed/) database 
was as follows: i) Key words ‘papillary thyroid carcinoma’ 
AND ‘skin metastasis’; and ii) English‑language articles 
published between January 2014 and January 2024. The 
results of this analysis are shown in Table I.

The analysis included 7 patients, 1 male (14.3%) 
and 6 females (85.7%). The evaluated patients were all 
from Asian‑European countries, and the mean age was 
62.43±12.32 years. Female patients were more frequently 
reported and therefore appeared to be more susceptible to 
developing skin metastasis from PTC, although the findings 
of Soylu et al (13) yielded a different conclusion: there was no 
sex predominance in the skin metastasis of PTC. The onset 
of skin metastasis ranged from 1 month to 30 years after the 
first surgery for PTC, and the mean interval between the first 
surgery and skin metastasis was 8.3 years, which is similar 
to that reported by Alwhaid et al (18). This study reported 
the case of a 70‑year‑old woman with an 8‑month history 
of two painful and itchy skin nodules over the scalp and the 
medial aspect of the right arm. The patient had a history of 
total thyroidectomy for PTC 30 years prior and a computed 
tomography‑positron emission tomography scan showed 
multiple lung and skeletal metastases.

The present analysis showed that all patients underwent 
thyroid cancer surgeries, with or without central cervical 
lymph node dissection and radioactive iodine treatment. The 
included patients had a range of skin metastasis sizes (from 
0.2 to 17.0 cm) and locations (including the neck, supracla‑
vicular fossa, scalp, axilla and arm), but that the lesions were 
predominantly located on the neck, and that the patients were 
given different treatments, including thyroid cancer surgery, 
radioactive iodine and external beam therapy, according to 
their specific diagnosis. Of the included patients, 2 patients 
with distant metastases succumbed to the metastasis 6 months 
later, and the remaining 5 patients had stable disease or no 
reported disease during the follow‑up period. A total of 71.4% 
of patients' skin metastases were resected. Except for 1 patient 
without a diagnosis of skin metastasis by immunohistochem‑
istry (IHC), the other 6 patients reported similar IHC test 
results: Thyroid transcription factor (TTF‑1) and Tg were 
positive, due to a thyroid cell origin of the lesions. The roles 
of gene mutations, particularly BRAF and telomerase reverse 
transcriptase (TERT) mutations, in PTC have been investigated 
over the past decades. Choi et al (21) examined the patient 
tissue sample for BRAF and TERT mutations, and the results 
were positive for both. There was insufficient data on Tg levels 
and the use of oral levothyroxine within the literature. The 
present study reported the case of a 26‑year‑old female patient. 
This was younger than the mean age of the included literature 
patients (62.43±12.32 years). Regarding the present study, the 
patient's skin metastasis may have resulted from PTC cells that 
contaminated the surrounding tissue. Furthermore, it may be 
that the surgeons had insufficient experience in this procedure, 
as this was the only patient to have presented with PTC skin 
metastasis in Yantaishan Hospital up to that time.

In terms of epidemiology, skin metastasis of PTC is rarely 
observed, and treatment may be delayed for a long time due 
to an unclear diagnosis and result in a poor prognosis. IHC 
testing, such as for TTF‑1 and Tg, can be used to distinguish 

primary skin tumours from PTC skin metastases (26). Skin 
metastasis may be suspected in patients with a history of PTC 
who develop an upper body skin lesion (24). The patient of the 
present study had a BRAFV600E mutation, and the case reported 
by Choi et al (21) had both BRAF and TERT gene mutations. 
Both patients underwent surgery and were provided long‑term 
surveillance for recurrence (21).

The treatments for skin metastasis of PTC are as follows: 
i) Isolated skin metastasis may be successfully treated through 
surgical resection (10); and ii) for skin metastasis with systemic 
disease, treatment with radioiodine therapy, external beam 
radiation therapy or targeted therapy such as sorafenib, has been 
suggested (10,18,22,26). In particular, patients with co‑occurring 
BRAF and TERT promoter mutations in PTC should undergo 
long‑term surveillance for recurrence due to the high risk of 
aggressive characteristics and distant metastasis (21).

According to the diagnostic and therapeutic results of the 
present case study and the literature review, in individuals 
with a prior medical history of PTC, occurrence of PTC skin 
metastasis should be considered even in the presence of normal 
blood or other parameters, such as neck ultrasounds and CT, 
during follow‑up. When skin metastasis of PTC is suspected, 
excisional biopsy, IHC testing and gene mutation testing may 
be performed, and the patient's past medical history should be 
assessed. The use of these methods as early as possible could 
improve the diagnosis and therapeutic results of patients with 
skin metastasis from PTC. For high‑risk patients, i.e., those 
with skin metastasis from PTC with BRAF and TERT gene 
mutations, long‑term surveillance for recurrence should be 
advised for patients with a poor prognosis.
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