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BACKGROUND: Primary squamous cell cancer (PSCC) of thyroid is a rare malignancy with poor prog-
nosis. It is mandatory to exclude secondary involvement of the thyroid by panendoscopy, CT-scan and
immunohistochemical analysis. As treatment surgery, radiation and rarely chemotherapy is employed.

METHODS: A systematic review of the literature was conducted searching medline and embase database
using the medical subject headings “primary squamous cell carcinoma of thyroid” and “primary squa-
mous cell cancer of thyroid”, for articles published until April 2016 (n=1733). Of interest were the used
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Thyroid RESULTS: A total of 35 publications reporting on 50 cases including ours were finally analyzed. A cura-
Surgery tive treatment approach was described in 24 patients (48%). Additional radiotherapy, chemotherapy or
Radiochemotherapy radiochemotherapy was appliedin 17,7 and 7 patients respectively. Median overall survival was 6 months

[range 0-48] for 47 patients. Disease free survival was only achieved in 8 patients with disease limited
to the thyroid gland, complete surgical resection and additional radiotherapy or radiochemotherapy
[reported median 20 months; range 12-48].
CONCLUSION: Reported disease free survival of PSCC of the thyroid was only achieved in patients with
complete surgical resection in combination with adjuvant radio- and/or chemotherapy. However long
term survival has not been reported in the literature yet.
© 2017 The Author(s). Published by Elsevier Ltd on behalf of I[JS Publishing Group Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Case report
Systematic review

value of lymphadenectomy has not been further investigated for
the patientis outcome.

1. Introduction

Primary squamous cell carcinoma (PSCC) of the thyroid is a rare
neoplasm and constitutes less than one per cent of all primary thy-
roid carcinomas [1]. It can occur at any age but the median age
of presentation is the fifth and sixth decade [2]. It is usually diag-
nosed as advanced disease with infiltration in adjacent organs or as
an incidentaloma with poor prognosis. It is crucial to exclude any
metastatic disease, direct extension from an extra-thyroidal pri-
mary tumor and the association with a tall cell variant of papillary
carcinoma of the thyroid before making the diagnosis as this has
impact on potential treatment [3]. Therefore mandatory tools for
the diagnosis of primary squamous cell carcinoma of the thyroid are
panendoscopy, CT-Scan or PET-CT and immunohistological analysis
[4]. The ideal potentially curative treatment has not been ruled out
yet. Currently, there are different treatment option described which
include surgery, chemotherapy and radiation [5]. Additionally, the

2. Methods

The following case report was presented according to the SCARE
guidelines [6]. Additionally a systematic review of the literature
was conducted searching medline and embase database using the
medical subject headings “primary squamous cell carcinoma of
thyroid” and “primary squamous cell cancer of thyroid”, for arti-
cles published until March 2016. All English written publications
reporting on primary squamous cell carcinoma of the thyroid
were included. Complete diagnostic work up including immuno-
histochemistry, CT-Scan and panendoscopy to exclude secondary
squamous cell cancer of the thyroid were mandatory. Cases were
also included by the diagnosis of an autopsy study, which showed
no other source of squamous cell carcinoma than the thyroid. We
excluded following cases:

* Corresponding author at: Working Group for Surgical Technique and Training,
Clinic for General, Visceral and Transplant Surgery, Tuebingen University Hospital,
Germany, Waldhérnlestrasse 22, 72076, Tuebingen, Germany.

E-mail address: sven.mueller@med.uni-tuebingen.de (S. Muller).

http://dx.doi.org/10.1016/j.ijscr.2017.06.011

e cases of secondary disease to the thyroid
e cases which have been diagnosed only by fine needle aspiration
cytology (FNAC)
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e cases in which SCC was present in association with other thyroid
malignancies

e such as papillary carcinoma, adenocarcinoma or anaplastic car-
cinoma

e cases in which complete diagnostic work-up as CT-scan, panen-
doscopy and immunohistochemistry was not performed

e double citations

The objectives of this review were the evaluation of the assess-
ment of local and distant tumor extension, described treatment
options (surgery, radiotherapy, chemotherapy), number of patients
with curative intended treatment and the outcome parameters
recurrence, disease free and overall survival with respect to addi-
tional radiotherapy and/or chemotherapy. A curative intended
treatment was assumed when a complete (RO) resection was
achieved.

3. Case presentation
3.1. Patient history and treatment

A 61- year old female patient with the history of a hashimoto
thyreoiditis was admitted at our hospital because of a clinically
visible single thyroid nodule in the left lobe. Cervical sonogra-
phy revealed a total thyroid volume of 11.7ml with a single
hypoechogenic nodule of 2.5 x 2.1 x 2.4 cm, displaying an irregular
ventral contour. A scintigraphy showed the nodule to be hypo-
functional. Additionally the patient had diagnosed a non-classified
collagenosis with fibrosis of the lung. The operation was initiated
as a hemithyreoidectomy left. After the diagnosis of a squamous
cell carcinoma in the frozen section biopsy the operation was
completed as a total thyroidectomy. Because of sonographic unsus-
picious cervical lymph nodes a prophylactic lymphadenectomy
was not performed. The postoperative course was uneventful and
the patient could be discharged at the 3rd postoperative day. The
possibility of secondary thyroid involvement deriving from other
primary cancers was ruled out by PET-CT and panendoscopy. Post-
operatively the patient received 30 fractions of adjuvant radiation
therapy of the thyroid bed, the regional lymphatic drainage and
the mediastinum with 54 Gy and a boost of the thyroid bed with
60 Gy over a 8-week period. 37 months after surgery, the patient
developed a local recurrence infiltrating the left carotic artery and
pulmonary metastasis. The patient refused any further treatment
but is still alive 40 month after initial surgery.

3.2. Histopathological and immunohistochemical findings

The resected thyroid weighed 15 g. The left thyroid measured
4,0 x 3,0 x 2,2cm. The cut surface showed a withish tumor with
a size of 2,7 x 2,0 x 1,5cm and the margins were clean. The right
thyroid weighed 5 g with a size of 3,5 x 2,5 x 1,9cm and an unre-
markable cut surface. Microscopically the tumor appeared as a
knotty grown solid epithelial neoplasm with

herd-like necrosis and hyperchromatic nuclei with prominent
eosinophilic nucleoli, partially with horn formation. The tumor cell
complexes were surrounded by collagen-rich connective tissue,
with patch shaped lymphocytic infiltrates, which partially formed
secondary follicles.

Histopathology and immunohistochemistry showing positivity
for p63, CK5 is displayed in Fig. 1a—c while staining for thyroglob-
ulin was restricted to Fhe non-neoplastic thyr(?id Fissue (Fig._ 1d). Fig. 1.2) Hematoxylin and eosin _staining 200x, b) Cytokeratin 5/6
In summary, the specimen showed a 2,7cm in size, low differ- immunohistopathology, ¢) p63 immunohistopathology, d) thyroglobulin
entiated, keratinizing squamous cell carcinoma. The surrounding immunohistopathology.
parenchyma was presenting with a lymphocytic thyroiditis, pre-
senting a final TNM-classification: pT2, pNx, LO, VO, G3, RO
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1733 abstracts screened

Exclusion criteria:
- reviews
- double citations
-no english publications

- SCC in association with other thyroid malignancies

- secondary disease of the thyroid

52 full paper screened
(n=97 reported cases)

Exclusion criteria:
- no immunohistochemistry(n=20)
- no panendoscopy(n=11)
- no full body CT scan(n=9)
-double reporting(n=15)*

* multiple reasons possible.

35 papers analysed
(n=49)

49 patients included plus
one patient reported
from our institution analyzed
(n=50)

Fig. 2. The flow chart of identified studies.

4. Results of systematic literature review

1733 abstracts could be extracted from medline and embase
database using the medical subject headings “primary squamous
cell carcinoma of thyroid” and “primary squamous cell cancer
of thyroid”. A flow diagram of literature research is displayed
in Fig. 2. According to the inclusion/exclusion criteria, 52 full
papers with reporting of 97 cases were screened. Some 17 publica-
tions with 48 cases without complete work-up, including CT-scan,
panendoscopy, immunohistochemistry and double citations were
excluded [6-22]. Finally, 35 papers and ours reporting on 50
patients were available for analysis [2-523-53].

The median age of these 50 patients was 64 years [range 28-88]
with a higher prevalence in woman (n=35; 70%). Patient charac-
teristics and treatment details are listed in Table 1. Patients were
grouped into cases with curative treatment intention (complete
surgical resection) and palliative treatment intention (incom-
plete surgical resection). A coexisting Hashimoto thyroiditis was
described in eight cases. Locally advanced tumor stage was
described in 43 patients (86%), 26 patients (52%) had tumor infil-
trated cervical lymph nodes and 5 patients (10%) had distant
metastasis at the time of diagnosis. Complete resection of the tumor
was achieved in 24 patients (48%) and thus a curative treatment
approach was assumed.

As surgical treatment 30 patients had a total thyroidectomy
(60%) whereas 10 patients had a hemithyreoidectomy (20%) and
10 subtotal thyroid resection (10%). 27 patients (54%) had an addi-
tional cervical lymphadenectomy.

Table 1
Patient characteristics and treatment details.

Curative treatment  Palliative treatment

intention n= intention n=
Patients 24 26
Median Age in years [range] 60 [28-88] 66 [36-82|
Female 17 18
Coexsiting Hashimoto thyroiditis 5 3
Staging
T1/2 5 2
T3 11 1
T4 8 23
N+ 11 15
N- 12 4
N-Status not mentioned 1 7
M+ 0 5
M- 23 19
M-Status not mentioned 1 2
G1 2 2
G2 1 4
G3 7 6
G-Status not mentioned 14 14
Surgery
Thyroidectomy 16 14
Hemithyroidectomy 8 2
Other subtotal thyroid resection 0 10
additional Lymphadenectomy 19 8
Additional Treatment
Preoperative Chemotherapy 0
Postoperative Radiotherapy 10 7
Postoperative Chemotherapy 4 2
Postoperative Radiochemotherapy 3 4
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Regarding a postoperative additional treatment, 17 patients
received a radiotherapy (34%), 6 patients a chemotherapy (12%)
and 7 patients a radiochemotherapy (14%).

The dominating regime of radiation was 60 gray in 30 fractions
and a platinium-containing chemotherapy. In 45 patients details
on recurrence and survival were reported. The median survival
of these 45 patients was 6 months [range 0-40 months] with 39
patients (81%) dying within 12 months. One patient developed a
local recurrence after 9 months and died after 14 month while our
reported case developed a local and systemic recurrence after 37
months being still alive after 40 months. In seven cases a disease
free survival was reported at 12, 15, 18, 20, 21, 24 and 26 months
respectively [median 20 months; range 12-26]. None of these seven
patients had a lymph node involvement and all received an adju-
vant therapy (five times radiotherapy, one chemotherapy and one
radiochemotherapy).

5. Discussion

Primary squamous cell cancer of the thyroid is a rare disease and
mostly diagnosed at an advanced stage with poor prognosis [5]. Up
to date there are only a few cases of PSCC of the thyroid described.
The problem in analyzing PSCC is the differentiation of SCC primar-
ily arising in the thyroid versus secondary SCC metastasis. Crucial
for an accurate analysis of all PSCC cases is therefore an exclusion
of all unproven primary cases. The right diagnosis of a PSCC of the
thyroid is achieved through the combination of clinical, radiologic,
endoscopic and immunohistologic findings. A computertomogra-
phy of the neck and chest is necessary to exclude other sources of
a squamous cell carcinoma which metastasized in the thyroid, e.g.
from the larynx or lung [54,55]. By definition PSCC of the thyroid
is entirely composed cells of squamous origin [1]. Immunohisto-
chemistry can elucidate the typical cytokeratin pattern (CK 5/6 and
CK 7) which s crucial to exclude an squamous cell carcinoma deriv-
ing or coexisting with a papillary carcinoma of the thyroid [51,56].
Further positivity of p53 and p63 as marker of poor differentia-
tion in combination with Ki-67 can be helpful in making the right
diagnosis [5]. Negativity for TTF-1 and thyroglobulin expression,
both markers for follicular and papillary carcinomas, exclude the
possibility of these common tumors [25].

The origin of PSCC of the thyroid is unclear and includes several
unproven different hypothesis. Some suggest that squamous cells
can originate from embryonic remnants containing squamous cells,
such as the thyroglossal duct or the thymicepithelium[53]. Another
theory assumes that squamous metaplasia of the follicular epithe-
lium might develop due to the chronic inflammation in thyroiditis
(e.g. Hashimoto thyroiditis) [27]. Our review shows 8 cases out of
45 with a lymphocytic infiltration of the thyroid next to squamous
cell carcinoma, diagnosed as chronic thyreoidits.

Reviews by Syed et al. from 2011 and Cho et al. from 2014
reported 28 publication with a total of 84 cases of PSCC of the thy-
roid and 39 publication with 89 cases respectively [1]. Taking out
the cases with lack of complete diagnostic work up as described
above, only 49 patients from 35 publications remained available
in our analysis (mainly due to a lacking immunohistochemistry).
Disease free survival was only reported in seven patients with
early tumor stage limited to the thyroid gland without lymph
node involvement, complete surgical resection in combination with
additional radiotherapy and/or chemotherapy. All other patients
presented with advanced disease and succumbed irrespective of
any treatment within the following 6-12 months. Lymphadenec-
tomy and extended resections had no impact on patient survival.
Many case reports suggest that PSCC of the thyroid is poorly respon-
sive to either chemotherapy or radiotherapy concluding that any
additional treatment to surgery can be omitted. However since

no data comparing the natural course of the disease versus pal-
liative radiochemotherapy and surgery alone versus surgery and
additional radiochemotherapy are lacking this conclusion should
be considered cautiously. Furthermore all described cases with
disease free survival received an additional radiotherapy and/or
chemotherapy. In contrast to the review by Syed et al. who con-
cluded that surgery, radiation and chemotherapy in any reported
combination have little or no impact in improving outcome or
prolonging survival and recommended palliative trachetomy our
results show that a small number of patients with disease limited
to the thyroid gland benefit from complete surgical resection in
terms of a hemithyroidectomy or total thyroidectomy.

Squamous cell carcinomas, e.g. of the esophagus or the pharynx
as well as larynx, are usually treated by radiotherapy [57]. Though,
some reports declared squamous cell carcinoma of the thyroid to
be radioresistant [3,34]. Our data show, that disease free survival
greater 12 months was only achieved in seven patients with an
early tumor stage without lymph node involvement, complete sur-
gical resection in combination with additional radiotherapy and/or
chemotherapy. However as presented in our case with a recurrence
after 37 months real long term survival has not been reported in
this pathology making cure within this disease doubtful.

Finally because of the highly aggressive course of PSCC of the
thyroid we recommend that staging and treatment should be ana-
log to that of anaplastic thyroid cancer. Surgical resection should
be limited to cases with possible complete surgical resection in
combination with adjuvant radio- and/or chemotherapy omitting
resectional surgery in cases with airtract infiltration, metastatic
cervical lymph nodes and distant metastasis. Cure is very unlikely
in PSCC of the thyroid, as disease free long-term survival has not
been reported in the literature yet.
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