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Introduction

Squamous cell carcinoma of the thyroid (SCCT) is a 

rare malignant disease and includes primary squamous 

cell carcinoma of the thyroid (PSCCT) and secondary 

squamous cell carcinoma of the thyroid (SSCCT) based on 

the origination. PSCCT is a rare carcinoma, constituting 

less than 1% of all thyroid malignancies (1). It was first 
reported by von Karst in 1958 (1,2). Although half a 
century has passed, the etiology of PSCCT is still unknown. 
Some researchers have indicated that the squamous cells 
originated from metaplasia complicated with chronic 
thyroid diseases (3). Some other studies reported that the 
squamous epithelium originated from the ultimobranchial 
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bodies or the thyroglossal duct (4). The PSCCT patients 
are always diagnosed in the fifth or sixth decades of life (5-7). 
Most related studies suggest that PSCCT is an aggressive 
cancer, and most patients die of airway compromise (1,6,7). 
Age, tumor grade, and tumor size are related to overall 
survival (OS) and disease-specific survival (DSS) (5). Early 
diagnosis, radical operation, and adjuvant radiation therapy 
seem to be associated with a better outcome (6). SSCCT is 
a type of squamous cell carcinoma that metastasizes to the 
thyroid. Although there are only a few reports of SSCCT, it 
is postulated that adjacent organs, including the esophagus, 
trachea, and larynx, are the most common primary sites 
(8,9). Some studies have demonstrated that SSCCT is more 
commonly seen and has a better outcome than PSCCT 
(7,8). One of the principles for distinguishing SSCCT from 
PSCCT is to find the primary tumor. Thyroid transcription 
factor (TTF) and thyroglobulin of the pathology could also 
help to differentiate those two diseases (7). Because of their 
scarcity, there have only been a few reports of SCCT in the 
world, and most of them were reviews of several databases. 
Until now, there have been few studies with more details 
of the clinical manifestations. It is very valuable to predict 
the prognosis based on the clinical manifestations. In this 
study, we reviewed the clinical characteristics of SCCT 
patients in China. We compared the clinical symptoms and 
ultrasound and pathological characteristics, aiming to gain 
a better understanding of the diagnosis and prognosis of 
SCCT. We present the following article in accordance with 
the STROBE reporting checklist (available at http://dx.doi.
org/10.21037/gs-20-628).

Methods

Patients and materials

Patients diagnosed with PSCCT and patients diagnosed 
with SSCCT were enrolled at the Peking Union Medical 
College Hospital (PUMCH) from March 1992 to October 
2019. The inclusion and exclusion criteria of PSCCT were 
as follows (5,10). 

Inclusion criteria: (I) patients diagnosed as PSCCT with 
pathological evidence from biopsy or resection specimen; 
(II) patients with complete medical records. Exclusion 
criteria: (I) patients with known primary cancer of other 
sites; (II) patients with incomplete medical records.

All the SSCCT patients were diagnosed as thyroid 
metastases from other primary sites. Clinical information 
was collected from the medical records, including gender, 

age, carcinoma origination, chief complaint, weight loss, 
complicated chronic disease, cigarette use, related physical 
examination, ultrasound, and laryngoscope manifestation. 
Information including treatment, pathological signs and 
outcome was also collected. Well-differentiated, moderately 
differentiated and poorly differentiated classification of 
Squamous cell carcinoma (SCC) was used to estimate 
the differentiation grade of SCCT. All of the patients 
were reviewed by at least two experienced surgeons. The 
study was conducted in accordance with the Declaration 
of Helsinki (as revised in 2013). The study was approved 
by the Ethical Committee of the Peking Union Medical 
College Hospital (No. JS-2555) and individual consent for 
this retrospective analysis was waived.

Statistical analysis

Data were analysed using SPSS software (version 16.0, 
SPSS Inc., Chicago, IL). According to their characteristics, 
the differences were evaluated using the Fisher test, the χ2 
test, or the independent samples t-test. An OS curve was 
constructed using the Kaplan-Meier method. Univariate 
survival analysis was calculated via the log-rank test. Factors 
with log-rank P values less than 0.15 in the univariate 
analysis were selected for multivariate survival analysis using 
a Cox regression model. Patients with missing data were 
excluded in each subgroup analysis. P values less than 0.05 
were considered statistically significant.

Results

Basic clinical characteristics

There were 17 patients diagnosed with PSCCT (8 males 
and 9 females; median age 56.059±14.889 years; ranging 
from 31 to 83 years) and 6 patients diagnosed with SSCCT 
(5 males and 1 female; median age 56.833±9.304 years; 
ranging from 45 to 67 years) (Table 1). There were no 
significant differences in gender and age between the two 
groups. The primary sites of SSCCT were the esophagus 
(33%), larynx (17%), hypopharynx (17%) and lung/trachea 
(33%). 

Symptoms and imaging characteristics

The most common chief complaint was neck mass in both 
groups (53% in PSCCT group and 67% in SSCCT group) 
(Table 1). Approximately 47% of the PSCCT patients also 
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complained of hoarseness, and 67% of the SSCCT patients 
complained of hoarseness and cough. The percentage of 
patients with cough was higher in the SSCCT group than 
in the PSCCT group (P=0.008). Approximately 29% of 
the PSCCT patients and 33% of the SSCCT patients 
complained of dyspnea when they came to the hospital. 
Weight loss was a complaint of 12% of patients in the 
PSCCT group and 67% of patients in the SSCCT group 
(P=0.021). Approximately 53% of PSCCT patients and 
83% of SSCCT patients were complicated with chronic 
diseases, such as hypertension, diabetes mellitus, coronary 
artery disease. A total of 29% of PSCCT patients and 83% 
of SSCCT patients used cigarettes. Approximately 24% of 
PSCCT patients and 50% of SSCCT patients had enlarged 
cervical lymph nodes during the physical examination in the 
hospital.

Two of the PSCCT patients and one of the SSCCT 
patients had no complete ultrasound examination results. 
According to the ultrasound, most of the lesions were 
hypoechoic in both groups. Approximately 60% of lesions 
in the PSCCT patients were scattered hyperechoic and 
had blood flow signals, while 20% of lesions in the SSCCT 
patients were scattered hyperechoic, and 40% of lesions 
had blood flow signals. Thyroid diffuse lesions could also 
be seen in 7% PSCCT patients and 20% SSCCT patients. 
Eight of the PSCCT patients and four of the SSCCT 
patients underwent laryngoscope examination. Based on 
the laryngoscopy results, vocal cord paralysis was more 
commonly seen in PSCCT patients (Table 1).

Treatment and pathological features

In the PSCCT patients, 24% underwent a palliative 
operation, and 76% underwent a radical operation (Table 2). 
In the patients with a radical operation, three relapsed and 
could only undergo a palliative operation. In the SSCCT 
patients, 50% underwent a radical operation, and 50% 
underwent a palliative operation. 

According to the pathological characteristics, we found 
that the mean size of the tumor in the PSCCT group was 
3.382±2.011 cm, and the mean size of the tumor in the 
SSCCT group was 1.950±0.794 cm. The difference in size 
was significant (P=0.024). We also compared the grade 
of each carcinoma, four PSCCT patient were excluded 
because of difficulty with classification. We found that 

Table 1 Basic characteristics, clinical symptoms, physical  
examination, and ultrasound characteristics of the 23 patients with 
SCCT

Characteristic PSCCT (n=17) SSCCT (n=6)

Gender (male:female,  
percentage of female)

8:9 (53%) 5:1 (17%)

Mean age of diagnosis 56.059±14.889 56.833±9.304

Carcinoma origination

Thyroid 17 (100%) 0

Esophagus 0 2 (33%)

Larynx 0 1 (17%)

Hypopharynx 0 1 (17%)

Lung/trachea 0 2 (33%)

Chief complaint

Neck mass 9 (53%) 4 (67%)

Hoarseness 8 (47%) 4 (67%)

Dyspnea 5 (29%) 2 (33%)

Cough* 1 (6%) 4 (67%)

Weight loss* 2 (12%) 4 (67%)

Chronic disease# 9 (53%) 5 (83%)

Cigarette use 5 (29%) 5 (83%)

Physical examination

Enlarged cervical LN 4 (24%) 3 (50%)

Ultrasound

Hypoechoic 11/15 (73%) 4/5 (80%)

Scattered hyperechoic 9/15 (60%) 1/5 (20%) 

Blood flow signal 9/15 (60%) 2/5 (40%) 

Thyroid diffuse lesions 1/15 (7%) 1/5 (20%)

Laryngoscope

UVCP 4/8 (50%) 1/4 (25%)

BVCP 1/8 (13%) 0

Basically normal 3/8 (38%) 3/4 (75%)

*, P values of the difference were significant within groups; #,  
pat ients compl icated with chronic disease including  
hypertension, diabetes mellitus, coronary artery disease, and 
so on. PSCCT, primary squamous cell carcinoma of the thyroid; 
SSCCT, secondary squamous cell carcinoma of the thyroid; 
M, male; F, female; cLN, cervical lymph node; UVCP, unilateral  
vocal cord paralysis; BVCP, bilateral vocal cords paralysis.
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there was a lower percentage of well-differentiated grade 
in the pathology of the PSCCT group (8%) than in the 
SSCCT group (33%). More than half of the patients had 
lymph node metastasis combed with clinical manifestations. 
Although we excluded other primary sites of the PSCCT 
patients at diagnosis, we also found that the PSCCT could 
metastasize to the lung (29%), bone (24%), esophagus 
(18%), trachea (12%), liver (12%) and brain (5%) in the 
follow-up. Furthermore, we found that six PSCCT patients 
(36%) had papillary thyroid carcinoma (PTC) (Figure 1). 
Moreover, two of them had two carcinomas at the same 
time, and four of them found SCCT after recurrent PTC, 
which may support the hypothesis that the squamous cells 

originated from a metaplasia complicated with chronic 
thyroid diseases.

According to Kaplan-Meier survival analysis, the mean 
survival times after diagnosis were 17.053±3.361 months 
for the PSCCT patients and 13.500±5.216 months for 
the SSCCT patients (Figure 2). There was no significant 
difference between these two groups (P=0.843). The mean 
survival times were 17.053 months (95% CI: 10.466–23.641) 
in the PSCCT patients and 13.500 months (95% CI: 
3.276–23.724) in the SSCCT patients. The median survival 
times were 12 months (95% CI: 8.137–15.863) in the 
PSCCT patients and 3 months (95% CI: 0.00–12.602) in 
the SSCCT patients. We also conducted univariate survival 
analysis of variables using the Kaplan-Meier method in each 
group. The survival time was significantly different based 
on age (log-rank P=1.80×10−4), radical operation (log-rank 
P=0.005), and tumor size (log-rank P=1.68×10−4) in PSCCT 
(Table 3). The survival time manifested with a statistically 
significant difference based on cough (log-rank P=0.045), 
and weight loss (log-rank P=0.045) in SSCCT.

In the multivariate analysis, we assessed the factors with 
log-rank p values less than 0.15 in the univariate analysis. 
Using a Cox regression model, we found that the following 
factors were independent predictors of PSCCT OS: age 
at diagnosis (HR 1.251, 95% CI: 1.036–1.510, P=0.020), 
enlarged cLN of PE (HR 47.560, 95% CI: 1.995–1133.772, 
P=0.017), radical operation (HR 1.06×10−3, 95% CI: 9×10−6–
0.124, P=4.82×10−3), and PTC (HR 34.448, 95% CI: 1.402–
846.333, P=0.030) (Table 4). There were no significant 
independent predictors of OS in the SSCCT patients by 
multivariate survival analysis.

Discussion

SCCT is an aggressive malignant disease that includes 
PSCCT and SSCCT. Bothe types have an extremely 
poor prognosis (11,12). PSCCT is rarely seen in the 
clinic, and only hundreds of cases have been reported 
in the literature, most of which were from the review of 
databases. Along with the increasing frequency of thyroid 
regular examination, SSCCT could be a type of metastatic 
malignancy mimicking PSCCT. 

In this study, we reviewed the clinical data of PSCCT 
and SSCCT patients in China. Most of the patients were 
approximately 50 to 60 years old in both groups. According 
to previous studies, most PSCCT patients were more than 
60 years old (5,6,11). The percentage of female PSCCT 
patients was slightly higher than that of males PSCCT 

Table 2 Treatment, pathological characteristics, and outcome of 
the 23 patients with thyroid squamous cell carcinoma

Characteristics PSCCT SSCCT

Treatment

Palliative operation 4/17 (24%) 3/6 (50%)

Radical operation# 13/17 (76%) 3/6 (50%)

Pathological characteristics

Mean size of the tumor (cm)* 3.382±2.011 1.950±0.794

SCC grade

Well-differentiated 1/13 (8%) 2/6 (33%)

Moderately differentiated 4/13 (31%) 1/6 (17%)

Poorly differentiated 8/13 (61%) 3/6 (50%)

Lymph node metastasis 10/17 (59%) 3/6 (50%)

Metastasis 7/17 (41%) 6/6 (100%)

Thyroid NA 6/6 (100%)

Lung 5/17 (29%) 1/6 (17%)

Bone 4/17 (24%) 0

Esophagus 3/17 (18%) 0

Trachea 2/17 (12%) 0

Liver 2/17 (12%) 0

Brain 1/17 (5%) 0

SCC with PTC 6/17 (35%) 0

*, P value of the difference was significant within groups. #,  
including the palliative operation of relapsed lesion after radical 
operation. Palliative operation, including tracheotomy, biopsy 
without radical resection. NA, not available; PSCCT, primary 
squamous cell carcinoma of the thyroid; SSCCT, secondary 
squamous cell carcinoma of the thyroid; SCC, squamous cell 
carcinoma; PTC, papillary thyroid carcinoma.
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Figure 1 Histopathology of the PSCCT patients with PTC (HE, ×200). (A) PTC part in the resection specimen; (B) squamous cell carcinoma part 
in the resection specimen; (C) PTC part in the fine-needle aspiration biopsy; (D) squamous cell carcinoma part in the fine-needle aspiration biopsy. 
PSCCT, primary squamous cell carcinoma of the thyroid; PTC, papillary thyroid carcinoma. Arrows marked recommended observation position.

Figure 2 Kaplan-Meier survival curve of SCCT. SCCT, squamous 
cell carcinoma of the thyroid. 
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patients in our study, which is consistent with previous 
studies (5,6,11). Since the sample size of our study was 
limited, further related studies with larger sizes are needed 
to identify the tendency of gender, especially in SSCCT. 
We also identified the primary sites of involvement in 
SSCCT patients. Most of the primary sites were from the 
adjacent organs from the neck. From the literature review, 
carcinoma from other organs could also metastasize to the 
thyroid, including the colon, skin, kidney, uterus, stomach, 
bone marrow, and prostate (8). However, the squamous cell 
carcinoma cell type could only be seen in the lung and other 
organs from the head and neck (8,9).

We also found that neck mass was the most common 
chief complaint among PSCCT and SSCCT patients in 
our study, which might be caused by the rapid enlargement 
of the carcinoma. Hoarseness were also commonly seen in 
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both groups. We hypothesized that the recurrent laryngeal 
nerve was easily influenced by the malignancy because of 
its immediate vicinity and the tumor’s invasiveness. Cough 
and weight loss were more commonly seen in SSCCT 
patients, which we hypothesized were determined by the 
primary site of the carcinoma. The symptoms and physical 
examinations of SCCT patients revealed distinguishing 

features, and ultrasound could provide some help in 
diagnosis. A hypoechoic sign on ultrasound was the most 
common feature of the lesions. Some of the PSCCT lesions 
also manifested with scattered hyperechoic signal and blood 
flow signal. Previous studies also indicated that eggshell 
calcification could be seen in the sonographic findings of 
PSCCT (13).

Our study results also showed that the pathological 
characteristics and outcomes were poorer in the PSCCT 
patients. Several PSCCT patients relapsed and could 
only undergo a palliative operation, even after a radical 
operation. The tumor size was larger, the SCC grade 
was lower, and more patients with PSCCT had lymph 
node metastases. In accordance with literature studies, we 
confirmed that the PSCCT could metastasize to other 
organs due to the invasiveness of PSCCT (6,14).

Consistent with previous reports, our study also 
confirmed that PTC could recur as SCCT (12,15). 
Approximately 35% of PSCCT patients had PTC, and two-
thirds of them were diagnosed with PSCCT after recurrent 
PTC. Thus, regular examination is necessary for patients 
with PTC, especially for those with recurrence.

We found that the prognosis of SCCT patients was 
poor, with a short median survival time, although SSCCT 
is a type of metastatic disease, and its malignancy mainly 
depends on the primary site. Previous studies also found 
that PSCCT is more aggressive than SSCCT (7). Our study 
indicated that the mean and median survival times were 
longer in PSCCT patients than in SSCCT patients. We also 
found that age at diagnosis, enlarged cervical lymph nodes 
in the physical examination, and PTC were independent 
risk predictors of OS in PSCCT. Radical operation was a 
protective independent predictor of OS in PSCCT. Further 
research is needed to explore the underlying mechanism. As 
this study was limited to the sample size of SSCCT patients, 
no independent predictors were found in SSCCT using 
multivariate survival analysis.

There are several limitations in our study. First, 
according to the literature, additional tests could improve 
the diagnosis rate, such as BRAF mutation testing (16), 
PET/CT (17), and immunoreactions including p21, MIB-I, 
p53, thyroglobulin and TTF (7,18). Although we excluded 
other primary sites of PSCCT using CT, laryngoscope, 
and upper gastrointestinal contrast at diagnosis, more 
techniques should be added to improve the accuracy. 
Second, the number of patient sample was small. The 
significance of this analysis could be influenced as a result, 
especially for the SSCCT group. Thus, larger samples are 

Table 3  Univariate survival  analysis  of  variables  using  
Kaplan-Meier method in each group

Characteristic
Log-rank P value

PSCCT SSCCT

Gender 0.972 0.665

Age 1.80×10−4 0.118

Neck mass 0.068 0.062

Hoarseness 0.655 0.770

Dyspnea 0.119 0.062

Cough 0.335 0.045

Weight loss 0.416 0.045

Chronic disease 0.971 0.481

Cigarette use 0.559 0.897

Enlarged cLN of PE 0.091 0.289

Hypoechoic of ultrasound 0.530 0.221

Scatter hyperechoic of ultrasound 0.758 0.695

Blood flow signal of ultrasound 0.397 0.289

Diffused lesion of ultrasound 0.470 0.221

UVCP 0.935 0.317

VC Basically normal 0.628 0.317

Radical operation 0.005 0.134

Blood transfusion 0.718 0.405

Tumor size 1.68×10−4 0.754

SCC grade 0.264 0.062

LN metastasis 0.163 0.289

Metastasis 0.397 NA

SCC with PTC 0.124 NA

PSCCT, primary squamous cell carcinoma of the thyroid;  
SSCCT, secondary squamous cell carcinoma of the thyroid; 
PE, physical examination; cLN, cervical lymph node; UVCP,  
unilateral vocal cord paralysis; VC, vocal cords; SCC, squamous  
cell carcinoma; LN, lymph node; PTC, papillary thyroid  
carcinoma; NA, not available.
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needed for replication. 

Conclusions

In conclusion, we described the largest cohort of PSCCT 
in one single center in China. SCCT is aggressive, with 
neck mass being the most common chief complaint. There 
were several different characteristics between PSCCT and 
SSCCT. A hypoechoic signal with a scattered hyperechoic 
sign of ultrasound supports the diagnosis. PTC could be 
combined with or recurrent as PSCCT. Age, enlarged 
cervical lymph nodes, radical operation, and PTC were the 
predictors of OS in PSCCT patients. These characteristics 
can help elucidate the diagnosis and prognosis of SCCT.
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