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Abstract 
Thyroid squamous cell carcinoma is very rare. At present, it is limited to case 
reports. Since the thyroid follicular epithelium is the non-squamous epithe-
lium, how primary squamous cell carcinoma (SCC) of the thyroid occurs is 
still a controversial issue. Hashimoto’s thyroiditis (HT) is considered to be an 
independent risk factor for thyroid cancer, under the basis of HT, how tumor 
cells evolve and develop to papillary thyroid carcinoma (PTC), and particu-
larly to de-differentiate into SCC is elusive. We report a 72-year-old female 
patient who developed multiple subtypes of PTC on a basis of HT, and finally 
to de-differentiate into SCC within the local foci of lymph node metastasis. 
We found that there was a variety of sub-types of PTC in this patient in the 
background of HT. SCC was found within local lymph node metastasis. Pa-
thomorphology, immunohistochemistry, and molecular pathology have con-
firmed that the SCC was derived from PTC, and then developed into poorly 
differentiated SCC and/or anaplastic carcinoma. We also conducted a com-
prehensive literature review. 
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1. Introduction 

Papillary thyroid carcinoma (PTC) is a relatively well-differentiated malignant 
tumor of the thyroid gland, accounting for more than 85% of all types of thyroid 
cancer [1]. The relationship between immunity and inflammation has been con-
cerned by scientists for a long time. More and more evidence shows that the 
thyroid is an autoimmune organ, which can occur in a variety of autoimmune- 
related inflammatory diseases, such as Hashimoto’s thyroiditis (HT), chronic 
lymphocytic thyroiditis (CLT), and so on [2]. When HT occurs, in addition to a 
large number of interstitial lymphocyte infiltration and the formation of lym-
phoid follicles, fibrosis and calcification can also be appeared, especially the pro-
liferation of thyroid follicular epithelium, and even form neoplastic hyperplasia. 
Up to 40% of PTC is accompanied by HT and/or CLT. On the basis of immune 
inflammation, thyroid cancer, especially PTC could be induced [3] [4] [5] [6]. 
However, the association between thyroid cancer and concomitant autoimmune 
thyroiditis is controversial [4] [7].  

In addition to conventional PTC, there are other variants, including papillary 
microcarcinoma, follicular variant, tall cell variant, cribriform-morular variant, 
columnar cell variant, hobnail variant, solid/trabecular variant, warthin-like va-
riant, oncocytic variant, et al. [8] [9]. Most of the PTCs are usually a single histo-
logical subtype, and a few cases can also have two or more histological subtypes [1] 
[10] [11]. More than 95% of thyroid malignant tumors are derived from thyroid 
follicular epithelium, which includes PTC, follicular thyroid cancer (FTC), poor-
ly differentiated thyroid cancer (PDTC), and undifferentiated or anaplastic thyroid 
cancer (ATC), among them, PTC accounts for about 85% [12] [13]. SCC accounts 
for only 0.1% - 1% of thyroid cancer [13] [14]. In theory, the thyroid gland has no 
squamous epithelium, and how primary squamous cell carcinoma of the thyroid 
occurs is still a controversial issue. At present, some researchers believe that thy-
roid SCC may come from embryonic residues [15]. The literature on thyroid SCC 
is limited to case reports [14] [16] [17] [18] [19] [20]. Whether thyroid SCC can 
become cancerous on the basis of HT, and then form from PTC to squamous me-
taplasia is worthy of further discussion. Due to the different clinical prognosis and 
treatment strategies of different types of thyroid cancer, especially thyroid SCC, it 
is necessary to make an in-depth study of this kind of cases. 

Here, we present a special case of PTC with various subtypes in the back-
ground of HT and transforming into SCC in local lymph node metastases. A 
comprehensive literature review was also carried out. 

2. Materials and Methods  
2.1. Patient  

A 72-year-old female underwent bilateral total thyroidectomy plus left cervical 
lymph node dissection due to thyroid cancer in the local hospital, one and a half 
years ago. The pathological diagnosis was PTC on the left side of the thyroid, and 
was a nodular goiter on the right side of the low thyroid lobe. The patient took le-
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vothyroxine sodium tablets 100 micrograms per day after the operation. She de-
nies having a medical history of high blood pressure, diabetes, and other diseases.  

Half a year ago, she was found a new mass in the left neck in our hospital. Ul-
trasounds showed that the mass about 2.5 cm in diameter was on the left side of 
the neck. PET-CT showed that there was a mass in area II-V of the left neck, 
which showed necrosis and increased glucose metabolism, and lymph node me-
tastasis was considered. Needle biopsy showed lymph node metastatic SCC in 
pathology on the left side of the neck lymph node. Ear, nose, and throat (ENT) 
evaluation with fiberoptic transnasal laryngoscopy was negative for other head 
and neck primary tumors. Then, a cleaning operation for lymph nodes on the 
left side was performed.  

2.2. Pathological Examination 

Specimen handling: The postoperative specimens were carefully observed to 
describe the size, color, texture, and other characteristics of the mass. The pro- 
cesses of sampling, dehydration, embedded in paraffin, cut slides, and hematoxylin 
and eosin (H&E) staining were performed according to the requirements. 

Immunohistochemical staining (IHC): We used 18 different related antibo-
dies to conduct an IHC comparative study of primary PTC and SCC in lymph 
node metastasis. The operation of IHC is by the guidelines of the Dako Omnis 
machine. All 18 antibodies including clones, manufacturer, and dilutions were 
showed Table 1.  

 
Table 1. Antibody clones, manufacturer, and dilutions used in the immunohistochemical study. 

Antibody Gene symbol Clone Species Vendor Address Cat# Dilution 

p53 TP53 DO-7 Mouse monoclonal Ventana Tucson, AZ 800-2912(G04027) Prediluted 

CD56 NCAM1 MX039 Mouse monoclonal MXB Biotechnologies Fuzhou, China MAB-0743(2007090743C4) 1:150 

CK5/6 KRT5/KRT6 MX040 Mouse monoclonal DAKO Carpinteria, CA IR780(20077790) 1:150 

CK19 KRT19 A53B/A2.26 Mouse monoclonal MXB Biotechnologies Fuzhou, China MAB-0829(2007300056C3) 1:75 

Ki67 MKI67 MIB-1 Mouse monoclonal DAKO Carpinteria, CA IR626(20081075) Prediluted 

P40 TP63 ZR8 Mouse monoclonal MXB Biotechnologies Fuzhou, China RMA-0815(2007300815C4) 1:150 

P63 TP63 DAK-P63 Mouse monoclonal DAKO Carpinteria, CA IR662(20081031) Prediluted 

TG TG 2H11+6E1 Mouse monoclonal MXB Biotechnologies Fuzhou, China MAB-0797(1908150797C2) Prediluted 

TPO TPO 2G2 Mouse monoclonal MXB Biotechnologies Fuzhou, China MAB-0800(2007300800C3) 1:150 

PAX-8 PAX-8 EP298 Rabbit monoclonal MXB Biotechnologies Fuzhou, China RMA-0817(20073000817C2) Prediluted 

b-Cantenin CTNNB MX043 Mouse monoclonal MXB Biotechnologies Fuzhou, China MAB-0754(1904080754C2) Prediluted 

TTF-1 TTF-1 MX011 Mouse monoclonal MXB Biotechnologies Fuzhou, China MAB-0599(2007090599C4) 1:150 

PD-L1 CD274 SP263 Rabbit monoclonal Ventana Tucson, AZ 743-7066(G13629) Prediluted 

BRAF-V600E BRAF VE1 Mouse monoclonal Ventana Tucson, AZ 790-5095(G01373) Prediluted 

CT CALCA SP17 Rabbit monoclonal MXB Biotechnologies Fuzhou, China RMA-0553(181101553C2) Prediluted 

Gal-3 LGALS3 9C4 Mouse monoclonal MXB Biotechnologies Fuzhou, China MAB-0572(1904080572C3) Prediluted 

MC N/A HBME-1 Mouse monoclonal MXB Biotechnologies Fuzhou, China MAB-0130(1912050130C4) 1:50 

SYN SYP MX038 Rabbit monoclonal MXB Biotechnologies Fuzhou, China MAB-0742(2007020742C1) 1:70 
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Q-PCR: The BRAF exon 15, KRAS exon 2-4, NRAS exon 2-4, HRAS exon 3, 
PIK3CA exon 20, and TERT promoter mutation in the primary PTC foci and 
metastatic SCC foci were detected by the method of fluorescence PCR using the 
human gene mutation detection kit made from Amoy Dx Biology Co., Ltd. The 
operation process is based on the manufacturer’s instructions.  

3. Results  
3.1. Morphological Examination 

Grossing, a piece of gray-red tissue 5 × 3 × 2 cm in volume was removed from 
the left thyroid. The section showed a mass of 2.5 cm in diameter, gray-white 
colors, and hard in texture. The resected right thyroid gland was 4 × 2.5 × 2 cm 
in volume, with grayish red colors, nodular shape, and medium texture. Besides, 
more than 20 lymph nodes in the central region of the left neck and 6 - 8 cervical 
regions were examined. The lymph nodes are enlarged, ranging from 0.5 to 3 
centimeters in diameter. Histologically, on the left side of the thyroid, H&E 
slides showed hyperplasia of thyroid follicular epithelial under the background 
of HT (Figure 1(a)), and the follicular epithelium in the focal area of HT was 
transformed into PTC (Figure 1(b)). Importantly, in addition to a typical sub-
type of PTC (Figure 1(c)), there were other subtypes of PTC, such as oncocytic 
variant (Figure 1(d)), follicular and solid patterns (Figure 1(e)). In some focal 
areas, we also found metaplasia of columnar epithelium into squamous epithe-
lium (Figure 1(f)).  

 

 
Figure 1. H&E staining showed different histological subtypes of PTC in primary tu-
mors in the background disease of HT. Thyroid follicular epithelial hyperplasia in the 
background of HT shown by the black arrow (a); Carcinogenesis of thyroid follicular 
epithelium in the background of HT shown by the black arrow (b); Classical PTC (c); 
Oncocytic PCT (d); Solid and follicular PTC (e); Local squamous metaplasia in tall cell 
columnar subtype of PTC shown by the black arrow (f). Magnification 200×. 
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3.2. Immunohistochemistry Staining (IHC)  

To further clarify the nature and types of the tumor, we performed IHC on a se-
ries of antibodies, including CK19, TPO, TG, CD56, TTF-1, Galectin-3, etc. on 
formalin-fixed paraffin-embedded (FFPE) tissues. A list of all antibodies is shown 
in Table 1. IHC indicated that it was a typical pattern of PTC in which CK19, 
TTF1, and Galectin-3 were strong positive, and TPO, CD56, and TG were nega-
tive showed in Figures 2(a)-(f). IHC also showed that CT, MC, and Syn were 
negative (not showed). 

3.3. Imaging and Surgical Findings 

After the first operation, the patient took levothyroxin sodium tables 100ug/day 
regularly. Fourteen months later, the patient herself found a mass in the anterior 
region of the left neck, which was gradually enlarged, and the left upper limb 
occasionally felt numbness and pain, and then came to our hospital for a medical 
treatment. Physical examination: A mass was palpable in the anterior region of 
the left neck, about 8 cm in maximum diameter, texture hard, unclear boundary, 
and poor mobility. Contrast-enhanced CT scanning in the neck diagnosed that 
the thyroid gland in both sides was absent, and the mass in the left neck suprac-
lavicular region was considered as PCT postoperative recurrence or lymph 
nodes metastasis (Figure 3(a)). Systemic PET/CT examination: PET/CT showed 
that the bilateral lobe of the thyroid was absent after operation, and there was no  

 

 

Figure 2. IHC showed that CK19, Gal-3, TTF-1, CD56, TPO and TG were ex-
pressed in primary PTC. CK19, Gal-3 and TTF-1 were positive (a)-(c); CD56, TPO 
and TG were negative (d)-(f). Magnification 200×. 
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Figure 3. Imaging and surgical findings. Contrast-enhanced CT scanning indicated 
a mass in the left neck supraclavicular region (a); PET/CT showed a mass in the 
IV-V area of the left neck showed internal necrosis and increased glucose metabol-
ism, considering a metastatic tumor (b); Showing the surgical area of the left neck 
(c); Showing multiple lymph nodes were removed in the left neck II-V regions (d). 

 
definite sign of a malignant tumor in the operation area. The tumor in the IV-V 
area of the left neck showed internal necrosis and increased glucose metabolism 
in a ring. There were more then 20 lymph nodes metastases showed in the left 
neck (II-V) region showed in Figure 3(b). 

After multidisciplinary discussion in our hospital, it was considered that there 
was a symptom of tumor compression, and due to the effect of radiotherapy and 
chemotherapy was not obvious, so we choose the operation to reduce the burden 
of the tumor. It was found during the operation that the boundary among the 
original operating area and sternocleidomastoid muscle, and local cervical skin 
was not clear. The space between the lesion and the common carotid artery was 
disappeared, the trachea was compressed to the right, and the left internal jugu-
lar vein was not seen (showed in Figure 3(c)). Multiple lymph nodes were re-
moved in the left neck II-V regions, it was possible to consider lymph nodes 
metastasis (showed in Figure 3(d)). 

3.4. Pathological Examination of Local Lymph Nodes 

Postoperative pathology confirmed that it was metastatic carcinoma of lymph 
nodes. Interestingly, there were various types of carcinoma in metastatic lesions, 
including classical papillary carcinoma (Figure 4(a)), tall columnar papillary 
carcinoma (Figure 4(b)), SCC (Figure 4(c)), and undifferentiated cell carcino-
ma or ATC (Figure 4(d)). In order to further clarify the characteristics of these 
tumor cells, we performed IHC on these tumor cells. There was a patchy nesting 
area of poorly differentiated or undifferentiated carcinoma in local lymph node 
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metastases (Figure 5(a)). The IHC results showed that the tumor cells had the 
dual characteristics of PTC and SCC, which P40, P63, CK5/6, TTF-1, and CK19 
were strongly positive showed in figures 5B-F. These results strongly suggested 
that the tumor had double characteristics of PTC and SCC.  

 

 

Figure 4. Different histological sub-types of thyroid carcinoma were shown 
in lymph node metastases. Classical PTC, The papillae tend to be thin with 
well-formed fibrovascular cores showing various degrees of arborization (a); 
Tall columnar PTC (b); Highly differentiated SCC (c); Undifferentiated car-
cinoma or thyroid anaplastic cancer (d). Magnification 200×. 

 

 

Figure 5. IHC showed the tumor cells had a double characteristics of PTC 
and SCC. H&E staining showed the area of undifferentiated carcinoma in lo-
cal lymph node metastases (a); P40, P63, CK5/6, TTF-1 and CK19 were posi-
tive (b)-(f). 
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3.5. A comparative Study of IHC and Molecular Pathology in  
Primary PTC and SCC within Local Lymph Node Metastasis 

For further exploring the biological and origin relationship between primary PTC 
and SCC in local lymph node metastasis, we made a comparative study by IHC 
and molecular pathology. Firstly, we compared the expression of PD-L1, TP53, 
BRAFV600E, and Ki67 in primary thyroid tumor and local lymph node metastasis 
by IHC. The results indicated that PD-L1 is negative in the primary tumor 
(Figure 6(a)) and a strong positive in metastatic tumors (Figure 6(e)). TP53 
was expressed in both primary and metastatic tumors, but the positive rate in 
tumor cells was different. The expression rate of TP53 in primary tumors is 
about 20% (Figure 6(b)), while in metastatic tumors, the expression rate of 
TP53 is about 80% (Figure 6(f)). BRAFV600E was expressed in both primary and 
metastatic tumors, and there was no significant difference in the positive rate 
(Figure 6(c) and Figure 6(g))). In primary tumors, the Ki67 proliferation index 
is about 5% (Figure 6(d)), while in metastatic tumors, the Ki67 proliferation in-
dex is about 30% (Figure 6(h)). Then, we detected the mutations of BRAF exon 
15, KRAS exon 2-4, NRAS exon 2-4, HRAS exon 3, PIK3CA exon 20, and TERT 
promoter mutation in primary and metastatic tumors by QPCR to further clarify 
the relationship between them. The results showed that BRAF exon 15 mutation 
was found in both primary and metastatic tumors, and no other gene mutations 
were found. 

3.6. Further Treatment and Follow-up 

After the second operation, she has been received radiotherapy for several months. 
There was no recurrence of local tumor and the patient is still under follow-up. 

4. Discussion 

This is a complicated case which is in the basis of HT, to induce into PTC, and 
form a variety of subtypes and different stages of PTC. The tall-cell subtype of 

 

 

Figure 6. A comparative study of IHC in primary PTC and SCC in local lymph node metastasis. PD-L1 
is negative in primary tumor (a) and strong positive in metastatic tumors (e); TP53 is about 20% in 
primary tumors (b) and is about 80% in metastatic tumors (f); BRAFV600E was expressed in both primary 
(c) and metastatic tumors (g), and there was no significant difference in the positive rate; Ki67 is about 
5% in primary tumor (d), is about 30% in metastatic tumors (h). 
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PTC further metaplasia into squamous cell carcinoma, and de-differentiate into 
undifferentiated carcinoma. 

The association between thyroid autoimmune inflammatory disorders and can-
cer has attracted much attention for a long time. Changes in autoimmune in-
flammatory diseases, such as HT and CLT, can be coexisted in about 40% of 
thyroid cancers, especially PTC. This has to make people associate autoimmune 
inflammation of the thyroid gland with thyroid cancer. HT is the most common 
thyroid immune diseases. There is overwhelming evidence to show that HT is 
closely related to thyroid cancer, especially PCT [2]-[7], [21] [22] [23]. Giuseppa 
G. et al. found that up to 40.2% of the patients coexisted both diffuse HT and 
PTC in a study of 305 cases of PTC [4]. Several other studies have also shown 
that HT is closely related to PTC [2] [5] [21] [22]. Studies also suggested that HT 
might be an independent risk factor for thyroid cancer [23]. It seems like that 
the factor of HT may promote the development of thyroid cancer. The case we 
provided here showed that the atypical hyperplasia and canceration of the focal 
thyroid follicular epithelium were commonly noted in the background of HT. 
Our case provides further evidence that there is a close relationship between HT 
and thyroid cancer. On the other hand, HT might decrease the stages of diffe-
rentiated thyroid cancer, and had a good prognosis with HT [7]. Therefore, it is 
most likely that thyroid autoimmune inflammation has different effects on the 
occurrence, development, and prognosis of different types and stages of thyroid 
cancer. The possible mechanism of thyroid cancer caused by thyroid autoimmune 
inflammation remains to be further studied. 

The appearance of different subtypes of PTC in the same tumor is a manife-
station of tumor diversity, and its essence is determined by intratumoral hetero-
geneity (ITH), and ITH are determined by the diversity of tumor genetic back-
ground [24]. In our case, there are several different histological subtypes of PTC, 
such as classical, oncocytic, solid and follicular, and tall cell columnar subtypes. 
Different subtypes of histological types in the same tumor must have different 
genetic alterations and biological characteristics, and also have a different response 
to treatment. These subtypes also represent different differentiation stages and 
different prognosis of thyroid carcinoma. Therefore, in clinicopathological di-
agnosis, we need to label each different histological subtype. In addition to dif-
ferent subtypes of PTC, the morphology of ATC can also be seen in this case. 
Although there are many studies on the relationship between different histolog-
ical types of thyroid cancer and prognosis, opinions are still controversial [25] 
[26]. It has been debated for a long time whether ATC arise de novo or derive 
from the evolution of a preexisting well-differentiated carcinoma through either 
“anaplastic transformation” or “dedifferentiation” driven by the gaining of genet-
ic abnormalities [8]. The existence of poorly differentiated forms with morpho-
logical, prognostic, and genetic features intermediate between well-differentiated 
and anaplastic carcinomas seems to support the hypothesis of a multistep carci-
nogenic process. In these series, PTC represents the most common histotype as-
sociated with anaplastic carcinoma [10]. 
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In addition to different subtypes of PTC, the most notable phenomenon was 
that squamous cell carcinoma or poor-differentiated ATC appear in lymph node 
metastases. What’s most interesting was that these poor-differentiated tumor 
cells express double antigens of PTC and SCC, which P40, P63, CK5/6, TTF1 
and CK19 were all strong positive. The results of molecular pathology also showed 
that BRAFV600E mutations were found in both PTC in the primary tumor and 
SCC in lymph node metastasis. These findings indicated that PTC and SCC have 
a similar genetic background, and strongly suggest that SCC or poor-differentia- 
ted ATC may develop from PTC. So far, we have only seen one case reported 
regarding BRAF mutation (c.1799 T > A; 1801_1812del) in primary SCC of the 
thyroid [27]. As we know that BRAF mutations, especially, BRAFV600E mutation 
is the most common molecular genetic change in PTC [28] [29] [30] [31] [32]. 
Therefore, we believe that the SCC in the metastatic foci of this case may be 
evolved from the tall-cell subtype of PTC.  

Our understanding of the prognosis of different subtypes of PTC is still insuf-
ficient, and the biological characteristics of different subtypes of PTC are still 
controversial. Allen S.Ho et al. found that the prognosis of well-differentiated 
PTC (WDPTC), poorly differentiated cancer, and variant cancer is significantly 
different, and suggesting that treatment should be tailored to specific histologic 
subtypes [25]. Different histological subtypes of PTC have different invasiveness. 
For example, the tall-cell subtype is more aggressive than the classic type [11]. In 
general, different histopathological types of thyroid cancer will affect the prog-
nosis of their patients. Therefore, a multidisciplinary care plan requires surgical 
pathologists to be aware of the “so-called” aggressive variants of PTC. It is rec-
ommended that the proportion of thyroid cancer of different histological sub-
types should be noted in the pathological diagnosis report [11]. It is essential to 
distinguish different subtypes of PTC, because of different histological subtypes, 
the treatment and prognosis are also different [1] [33] [34]. Research indicated 
that the most invasive variants of PTC are: diffuse sclerosis variant (DSV), tall 
cell variant (TCV), columnar cell variant (CCV), solid variant (SV), and hobnail 
variant (HV). These variants are generally closely related to higher recurrence 
and metastasis rates and have low sensitivity to chemotherapy and radioactive 
iodine therapy, and the survival rate may also be low [1] [25] [33] [35]-[41]. Fi-
nally, we compared the biological characteristics of tumor cells in primary thy-
roid carcinoma and lymph node metastasis. The results showed that the expres-
sion of Ki67 and TP53 in lymph node metastasis was much higher than that in 
primary lymph node metastasis, indicating that a more malignant tumor cell 
population appeared in lymph node metastasis, and further revealed the process 
of tumor progression. It was also found that PD-L1 changed from negative in the 
primary foci to positive in the lymph node metastasis. The significance of this 
change needs to be further studied. BRAFV600E proteins were positive by IHC, 
and BRAFV600E were mutated by molecular pathological test, in both primary 
thyroid carcinoma and lymph node metastasis. It is further suggested that their 
origins may be the same. 
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This is a good example that shows a continuous process of developing into 
PTC based on HT, then transforming into SCC, developing into lymph node 
metastatic carcinoma, and further dedifferentiating into highly malignant anap-
lastic carcinoma. In particular, there are some tumor cell subsets with different 
histological subtypes and biological characteristics, which brings great difficul-
ties to clinical diagnosis and treatment. Although the patient underwent two op-
erations, plus radiotherapy, the effect of treatments was still not good due to the 
phenotypic transformation of highly malignant tumor cells. We also recognize 
once again that primary thyroid SCC are actually derived from the subtype of 
tall columnar cells of PTC, and can further evolve into undifferentiated carci-
noma. 
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