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Abstract. Primary squamous cell carcinoma of the thyroid 
(PSCCT) is a rare malignancy characterized by low incidence, 
high aggressiveness and poor prognosis, with no established 
standardized treatment guidelines. The present case involves 
a 66‑year‑old female who presented with a painless left 
neck mass discovered incidentally in July 2023. The mass 
progressed over two months, accompanied by dyspnea. In 
September 2023, surgical intervention confirmed a poorly 
differentiated thyroid carcinoma (6.0x5.0 cm, invading the 
anterior cervical muscles; Ki‑67 ≈60%, mutant‑type p53) in 
the left lobe and nodular goiter in the right lobe. The patient 
underwent left radical thyroidectomy and right lobectomy (no 
lymph node metastasis detected in 9 central compartment 
nodes). Postoperative PD‑L1 testing revealed high expression 
(CPS=50). From November 2023 to February 2024, the patient 
completed 6 cycles of chemotherapy (albumin‑bound paclitaxel 
+ carboplatin) combined with immunotherapy (tislelizumab). 
Partial radiotherapy (16/25 fractions) was initiated in March 
2024 but discontinued due to radiation‑induced mucositis and 
leukopenia. Follow‑up in June 2024 demonstrated complete 
response (CR) with no evidence of recurrence. This case 
achieved complete response (CR) through multidisciplinary 
integrated therapy, providing clinical evidence for PSCCT 
treatment optimization. Given the rarity and therapeutic 
uncertainty of PSCCT, our study highlights: The critical value 
of immunohistochemistry (CK19+, CK5/6+, TTF‑1‑, TG‑) in 
differential diagnosis; Potential benefits of immunotherapy in 

PD‑L1‑high expressors; The necessity of combining surgery 
with systemic therapies and demand for individualized 
strategies.

Introduction

Primary squamous cell carcinoma of the thyroid (PSCCT) is a 
rare and aggressive malignancy comprising <1% of all thyroid 
cancer cases (1) and is attributed to the normal absence of 
squamous epithelium in the thyroid gland under physiological 
conditions (2,3). Immunohistochemistry is pivotal for a defini‑
tive diagnosis, helping to distinguish PSCCT from metastatic 
tumors of other primary origins (4). Immunohistochemical 
results of PSCCT tumor cells showed diffuse positivity for 
cytokeratin 5/6 (CK5/6), cytokeratin 19 (CK19), epithelial 
membrane antigen (EMA), p53, and p63, while being nega‑
tive for thyroid transcription factor‑1 (TTF‑1), galectin‑3, and 
thyroglobulin (TG) (5). Clinically, PSCCT typically mani‑
fests as a rapidly enlarging mass in the anterior neck region. 
Surgical resection remains the primary treatment modality; 
however, no standardized therapeutic guidelines exist owing 
to its rarity (6). Consequently, the efficacy of adjuvant chemo‑
therapy, radiotherapy, and targeted therapy remains unclear.

The study of SCCT is important in modern medical 
research; however, it poses considerable challenges. The low 
incidence of PSCCT, coupled with its aggressive nature and 
therapeutic challenges, have attracted extensive research 
interest (3,4,7,8). Investigations primarily focus on etiology, 
pathology and treatment (7,8). Etiologically, the underlying 
pathogenic mechanisms remain unclear, with only a few 
hypotheses having been proposed. It may originate from the 
thyroid follicular epithelium or develop through squamous 
metaplasia  (9), whereas other studies propose a potential 
association with the thyroglossal duct epithelium  (10‑12). 
Pathologically, further detailed analyses are required regarding 
the tumor cell microstructure, molecular markers and tissue 
relationships. Therapeutically, surgical resection is the main‑
stay; nevertheless, standardized protocols are absent owing to 
the rarity of the disease. Consequently, the evaluation and opti‑
mization of chemotherapy, radiotherapy and targeted therapies 
remain exploratory and contentious (13). Targeted therapy, for 
example, faces challenges such as drug resistance, limited effi‑
cacy and individual variability (14). Furthermore, cytokines 
play a dual role in tumor therapy and inflammatory regulation, 
potentially enhancing antitumor immunity and influencing the 
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tumor‑associated microenvironment (15). In summary, regard‑
less of research progress, a comprehensive diagnostic and 
therapeutic framework for PSCCT remains elusive. Therefore, 
the present study aims to provide an in‑depth investigation into 
the pathological and therapeutic challenges of PSCCT, with a 
particular focus on its molecular biological characteristics and 
treatment responses. This objective was accomplished through 
a detailed analysis of a representative case report combined 
with a comprehensive review of relevant literature. The case 
report forms the core of our research, offering concrete clin‑
ical and molecular insights that complement the existing body 
of knowledge. In the discussion section, we integrate these 
observational findings with current evidence to elucidate the 
pathogenesis of PSCCT, highlight novel treatment approaches, 
and identify potential strategies for improving patient survival 
rates and quality of life. The present study aimed to lay a solid 
theoretical foundation for the development of more scientific 
and rational clinical guidelines.

Case report

In July 2023, a 66‑year‑old female patient discovered a swelling 
in the left anterior neck, which was approximately the size of 
a walnut, without accompanying pain, compressive symptoms 
or hyperthyroidism. The patient had a history of psoriasis, 
which remained untreated, with no other notable medical 
conditions. Thyroid ultrasound examination using the Resona 
8S system (Mindray) equipped with an L14‑5WU transducer 
(Fig. 1) revealed multiple bilateral thyroid nodules (Chinese 
Thyroid Imaging Reporting and Data System‑3) (16) upon 
referral to Affiliated Hospital of Shandong Second Medical 
University (Shandong, China). A fine‑needle aspiration biopsy 
was recommended for a definitive diagnosis; however, the 
patient declined the procedure.

After 2 months, the patient returned with marked enlarge‑
ment of the mass, accompanied by increased neck swelling 
and dyspnea. The patient was readmitted with a provisional 
diagnosis of ‘thyroid mass (nature to be determined)’. The 
patient underwent a surgical intervention under general anes‑
thesia in September 2023. Preoperative blood routine tests 
showed no significant abnormalities; preoperative thyroid 
function tests indicated anti‑thyroglobulin (TG) antibody 
level at 320  IU/ml (reference range, ≤115  IU/ml), with all 
other parameters normal. Postoperative re‑examination of 
six thyroid function items yielded the following results: Free 
triiodothyronine, 4.26 pmol/l (reference range, 3.1‑6.8 pmol/l); 
thyrotropin receptor antibody <0.8  IU/l (reference range, 
≤1.75  IU/l); free thyroxine, 15.60 pmol/l (reference range, 
11.97‑21.88 pmol/l); anti‑TG antibody, 87.60 IU/ml (reference 
range, ≤115 IU/ml); thyroid‑stimulating hormone, 3.93 µIU/ml 
(reference range, 0.27‑4.2 µIU/ml); and anti‑thyroid peroxi‑
dase antibody, 19.40 IU/ml (reference range, ≤34 IU/ml). The 
preoperative cardiac enzyme profile showed the following 
results: LDH, 239.0 U/l (reference range, 120‑250 U/l); creatine 
kinase, 43.0  U/l (reference range, 40‑200  U/l); CK‑MB, 
14.00 U/l (reference range, <25 U/l); and α‑hydroxybutyrate 
dehydrogenase, 191.0 U/l (reference range, 95‑250 U/l), with 
all the indicators within the normal ranges.

Intraoperative examination showed a firm, 6.0x5.0‑cm 
mass in the left thyroid lobe, with invasion into the anterior 

cervical muscles. The right lobe contained a well‑circum‑
scribed, regularly shaped, firm, 1.5x1.0‑cm nodule at its 
lower pole. Sections were prepared at a freezing temperature 
of ‑20°C with a thickness of 5 µm. Hematoxylin and eosin 
staining was subsequently performed at 26°C for 10 min. The 
stained sections were examined using an optical microscope 
at magnifications of 10x and 20x.) (Fig. 2) revealed a poorly 
differentiated carcinoma in the left thyroid and a nodular 
goiter with focal papillary hyperplasia of the follicular 
epithelium and cholesterol crystal deposition in the right 
thyroid. Consequently, the patient underwent a radical left 
thyroidectomy for the carcinoma and a right lobectomy for the 
nodular goiter. No metastatic carcinoma was found in all nine 
examined central lymph nodes in the postoperative pathology. 
Immunohistochemical (IHC) analysis yielded the following 
results: CK19(+); thyroid transcription factor‑1(‑); TG(‑); carci‑
noembryonic antigen(‑); galectin‑3(‑); cyclin D1(‑); p53(mutant 
type); epithelial membrane antigen(+); CK5/6(+) and Ki‑67(+)
(~60%). The following primary antibodies were employed: 
CK19 (OriGene Technologies, Inc.; cat. no.  ZM‑0074), 
galectin‑3 (ZSGB‑BIO, Cat#: ZM‑0143), CEA (ZSGB‑BIO, 
Cat#: ZM‑0062), EMA (cat. no. ZM‑0095), TG (ZSGB‑BIO, 
Cat#: ZM‑0241), Ki‑67 (ZSGB‑BIO, cat. no.  ZM‑0166), 
TTF‑1 (Gene Tech, Cat#: GT‑2180), p53 (Gene Tech, Cat#: 
GT‑2095), CK5/6 (Gene Tech, Cat#: GT‑2438), and cyclin D1 
(RMA‑1125). All antibodies were ready‑to‑use and required 
no dilution. Incubation was carried out at 37°C for 30 min. 
For detection, DAB Titan Super (Fuzhou Maixin Biotech, 
Cat#: TT‑0805) was used as a ready‑to‑use, high‑sensitivity 
labeled anti‑mouse/rabbit IgG polymer. The staining reaction 
was developed at 25°C for 30 min. Finally, the specimens were 
examined using optical microscopes at 10x magnification 
(Fig. 3). Based on the clinical presentation and pathological 
findings, the diagnosis was confirmed as Primary squamous 
thyroid cancer. The following recommendations were made, 
following multidisciplinary consultations involving nuclear 
medicine, radiation oncology and medical oncology 
teams: i)  Comprehensive systemic evaluation including 
contrast‑enhanced magnetic resonance imaging (MRI) of the 
brain and cervical spine, along with whole‑body MRI, to estab‑
lish accurate clinical staging, rule out secondary malignancies 
and provide baseline tumor assessment; ii) molecular profiling, 
including programmed death‑ligand 1 (PD‑L1) expression 
and BRAF/RAS mutation testing; and iii)  implementation 
of combination therapeutic strategies (including potential 
immunotherapy or chemotherapy) based on comprehensive 
diagnostic workup. The patient had routinely taken 200 mcg 
levothyroxine sodium tablets each day in the postoperative 
period until December 2024.

In October 2023, the patient underwent PD‑L1 testing at 
another hospital. IHC analysis was employed to assess protein 
expression levels, utilizing the PD‑L1 IHC 22C3 pharmDx 
assay kit (Dako North America Inc.; cat. no. CH5.3 SK006). 
This kit qualitatively detects PD‑L1 protein in neutral buff‑
ered formalin‑fixed, paraffin‑embedded tumor tissue. The test 
results indicated high PD‑L1 expression (combined positive 
score=50) (17). Radiotherapy combined with immunotherapy 
was recommended to the patient according to the multidisci‑
plinary team. The patient underwent six cycles of chemotherapy 
combined with immunotherapy in the Department of 
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Oncology of Affiliated Hospital of Shandong Second Medical 
University between November 2023 and February 2024. The 
regimen specifically included 200 mg tislelizumab on day 0 
as immunotherapy, and 200 mg albumin‑bound paclitaxel on 
days 1 and 8 + 450 mg carboplatin on day 2 as systemic chemo‑
therapy, supplemented with adjunctive medications including 
hepatoprotective magnesium isoglycyrrhizinate Injection 
(200 mg, days 1 and 8, intravenous infusion), and antiemetics 
Ondansetron Injection (8 mg, days 1 and 8, intravenous) plus 
Aprepitant Capsules (125 mg, days 1 and 8, orally), which 
was tolerated well. The patient commenced radiotherapy in 
March 2024. The prescribed dose to achieve the planning 
target volume, including the tumor bed and bilateral neck 
drainage areas, was 50 Gy/2 Gy/25 fractions. Following this, 
five fractions were administered to the local tumor bed during 
the treatment period. The patient experienced a sore and dry 
throat, accompanied by difficulty in eating, consistent with 
radioactive‑induced mucositis. Radiotherapy was temporarily 
suspended, and parenteral nutrition was provided owing to poor 
oral intake. A routine blood examination revealed leukopenia, 
with a white blood cell count of 1.96x109/l (reference range, 
3.5‑9.5x109/l). The condition improved following leukopoietic 
therapy. Subsequently, the patient refused to continue radio‑
therapy after completing 16 sessions. The patient returned for 

monthly follow‑up visits, with the last follow‑up in June 2024. 
Postoperative thyroid changes were noted on imaging, while 
neck CT revealed no signs of recurrence. The tumor response 
was assessed as complete remission. The patient has reported 
no discomfort and maintains an excellent mental status. In 
this case, following radical surgery, the patient was treated 
with paclitaxel + platinum‑based chemotherapy combined 
with tislelizumab immunotherapy, along with localized radio‑
therapy. At the last follow‑up, the patient exhibited stable vital 
signs with no recurrence or metastasis. 

Discussion

SCCT was previously classified as a separate entity in the 
World Health Organization Classification of Tumors. However, 
it is now considered a subtype of interstitial thyroid carci‑
noma  (18). The thyroid gland typically lacks squamous 
epithelium, and squamous carcinoma accounts for <1% of all 
thyroid malignancies. The pathogenesis of PSCCT remains 
controversial and inconclusive, as squamous epithelial cells 
are absent in the thyroid gland. Currently, more scholars 
believe that there is a high possibility that the tissue origin of 
PSCCT is a direct transformation of follicular cells. This is 
supported by findings such as the detection of BRAF gene 

Figure 2. Pathological image of thyroid squamous cell carcinoma with hematoxylin and eosin staining.

Figure 1. Ultrasound showing multiple bilateral thyroid lobes (Chinese Thyroid Imaging Reporting and Data System grade 3). The ultrasound examination was 
performed using a Resona 8S system with an L14‑5WU transducer. The red arrow indicates the location of the thyroid mass. Multiple cystic‑solid nodules in 
both lobes, demonstrating well‑defined borders and regular morphology. A: The largest nodule in the left thyroid lobe measures approximately 4.3x3.0x4.0 cm. 
B: The largest nodule in the right thyroid lobe measures approximately 1.4x0.9x1.4 cm. CDFI (Color Doppler Flow Imaging): Linear blood flow signals are 
detected within and around the nodules. The echogenicity of the remaining parenchyma appears relatively uniform.
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Figure 3. Immunohistochemical analysis of, CK5/6, Ki‑67, p53, TTF‑1, TG, CEA, Galectin‑3, Cyclin D1 and EMA expression in primary squamous cell carci‑
noma of the thyroid; CK, cytokeratin; TTF, thyroid transcription factor‑1; TG, thyroglobulin; CEA, carcinoembryonic antigen; EMA, epithelial membrane 
antigen.
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mutations in PSCCT specimens (5). Additionally, the origin 
may be derived from remnants of the thyroglossal duct epithe‑
lium (19). Secondary SCCT may arise via infiltration and 
metastasis from neighboring structures such as the larynx, 
trachea and esophagus. The ‘squamous epithelial hyperplasia 
theory’ reveals that SCC develops as a degeneration secondary 
to squamous epithelial hyperplasia of the thyroid tissue, 
possibly occurring at the expense of underlying histological 
abnormalities of the thyroid gland (20). Surgical resection is 
the primary treatment for PSCCT, with postoperative chemo‑
therapy and radiotherapy serving as adjuvant therapies. 
However, due to PSCCT poor response to radiotherapy, rela‑
tive resistance to chemotherapy, and the ineffectiveness of 
radioactive iodine ablation, more effective treatment strategies 
are needed to improve patient survival (2,13). Studies (21,22) 
have found that the multi‑receptor tyrosine kinase inhibitor 
lenvatinib may potentially extend the survival of patients with 
PSCCT patients, though further research is required to support 
this finding. Additionally, PD‑L1 immunotherapy for PSCCT 
has garnered attention, with certain studies (23‑25) suggesting 
that anti‑PD‑L1 immunotherapy could be an effective option 
for patients affected by the most aggressive forms of thyroid 
cancer. However, one study reported that in a patient with lung 
metastases, the primary thyroid lesion gradually enlarged 
during pembrolizumab treatment, while the lung lesions 
progressively diminished (26). Lactate dehydrogenase (LDH) 
is a valuable enzyme biomarker in patients with cancer (27). 
The present cardiac enzyme profile showed the following 
results: LDH, 239.0 U/l (reference range, 120‑250 U/l); creatine 
kinase), 43.0  U/l (reference range, 40‑200  U/l); CK‑MB, 
14.00 U/l (reference range, <25 U/l); and α‑hydroxybutyrate 
dehydrogenase, 191.0 U/l (reference range, 95‑250 U/l), with 
all the indicators within the normal ranges. The patient's 
preoperative thyroid function showed that the anti‑TG anti‑
body level was 320 IU/ml, and there was a history of untreated 
psoriasis, suggesting that autoantibodies and inflammatory 
stimuli may have led to repeated damage to the thyroid follic‑
ular cells. PSCCT involves the lymph nodes in 59% of cases, 
and distant metastases occur in 26% of cases. The reported 
median survival time of patients is 8 months (2). There is no 
systematic treatment for PSCCT; however, radical surgery is 
the mainstay of treatment. SCCT can easily invade surrounding 
tissues and organs, as the lesions are not completely removed 
in numerous cases, when surgery is performed alone. 
Therefore, adjuvant local radiotherapy post‑surgery is an 
accepted treatment method  (28). Studies have shown that 
surgical treatment can be associated with complications, such 
as hypoparathyroidism, triggering hypocalcemia, recurrent 
laryngeal nerve injury, cervical hematoma and wound infec‑
tion (29‑31). Studies have shown that high Ki‑67 expression 
and p53 high expression are associated with a poor patient 
prognosis and an increased risk of local recurrence 
post‑surgery (32‑35). The incidence of TP53 mutations varies 
between sporadic cancers: it ranges from 38% to 50% in 
ovarian, esophageal, colorectal, head and neck, laryngeal, and 
lung cancers, while being only about 5% in primary leuke‑
mias, sarcomas, testicular cancers, malignant melanomas, and 
cervical cancers (36). Due to the high expression of PD‑L1, 
blocking the programmed cell death protein 1/PD‑L1 immune 
checkpoint pathway has become an important therapeutic tool 

for various tumors by restoring the antitumor activity of T 
cells. The treatment has been more widely used in non‑small 
cell lung cancer, melanoma, bladder cancer, SCC of the head 
and neck, triple‑negative breast cancer and gastric cancer (37). 
In the present study, following the patient's IHC and genetic 
test results, six cycles of tislelizumab immunotherapy were 
administered combined with chemotherapy and adjuvant 
radiotherapy, based on the initial radical surgery. However, the 
patient refused to continue radiotherapy after 16 sessions 
owing to the severe side effects of radiotherapy, which were 
found to be intolerable. With a high degree of malignancy, 
PSCCT has unique clinical, pathological and molecular 
features. It is important to recognize this unique variant of 
thyroid cancer, perform possible curative surgical resection 
and conduct further genomic studies to reveal its molecular 
pathogenesis. In the 3rd and 4th editions of the World Health 
Organization (WHO) classification of endocrine tumors, squa‑
mous cell carcinoma of the thyroid was categorized as a 
distinct entity among thyroid neoplasms; however, in the 5th 
edition of the WHO classification of thyroid tumors, it has 
been reclassified as a subtype of anaplastic thyroid carci‑
noma (2,13,38,39). It is characterized by highly aggressive 
behavior and poor patient prognosis. The diagnosis of SCCT is 
difficult due to the insufficiency of reported cases nationally 
and internationally. Conversely, it needs to be differentiated 
from thyroid carcinoma, undifferentiated thyroid carcinoma 
and metastatic carcinoma of neighboring upper digestive 
organs (40). Undifferentiated thyroid cancer has a high rate of 
distant metastasis; therefore, more patients receive chemo‑
therapy; its regimen includes Adriamycin alone or in 
combination with cisplatin and 5‑fluorouracil. However, it is 
inefficient, and complete eradication with chemotherapy alone 
has not been reported. Recently, a number of new chemothera‑
peutic agents or regimens have been used for the treatment of 
undifferentiated thyroid cancer, and their efficacy remains 
under evaluation (41). PSCCT is a highly aggressive malig‑
nancy, often detected at advanced stages and associated with a 
poor prognosis, with a median survival time of 6‑9 months and 
a 1‑year survival rate of 33.3% (2,13,40‑42). Age >60 years, 
lymph node metastasis and tumor size >7 cm are risk factors 
affecting patient survival (43). The patient in this case was 
diagnosed at 66 years of age, with a maximum tumor diameter 
of only 6 cm‑both of which are significant factors affecting 
survival rates. However, due to early detection, precise treat‑
ment, and the administration of tislelizumab, the patient 
exhibited neither lymph node metastasis nor distant metastasis. 
The tumor was completely surgically resected with negative 
margins, and the patient has now survived for over one year. 
This outcome stands in stark contrast to the reported one‑year 
survival rate of merely 33.3% in the literature, underscoring 
how early detection, diagnosis, and treatment can significantly 
improve patient survival. It also suggests that tislelizumab may 
contribute to increased survival rates. In conclusion, the 
present study reported a case of PSCCT, reviewing its surgical 
and subsequent course of treatment. When discussing its 
pathogenesis and current therapeutic approaches, PSCCT is 
shown to be rare and highly malignant, with limited treatment 
options, all contributing to a poor prognosis. Consequently, 
early detection is important for radical surgical resection. In 
addition, more genomic studies are needed to reveal the 
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molecular pathogenesis and identify novel targeted therapies. 
This includes immunotherapy, owing to the cancer being 
refractory to current chemotherapeutic modalities.
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