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Primary thyroid teratoma in adults: A case report
and systematic review of the literature
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Abstract. Extragonadal germ cell tumors are uncommon in
adults and only 2‑5% of teratomas develop in extragonadal sites.
Primary thyroid teratomas represent <0.1% of all primary thyroid
gland neoplasms. In the present report, a case of primary thyroid
teratoma in a 65‑year‑old female is described. Furthermore, the
current literature regarding patients who were diagnosed with
primary thyroid teratoma and underwent surgical resection was
systematically reviewed. A total of 15 studies of 27 patients
(age range, 17‑65 years). Growing mass or neck swelling were
the primary symptoms in 14 patients (51.8%). Only one (5.5%)
patient was preoperatively diagnosed with malignant thyroid
teratoma. All patients underwent thyroidectomy, but 6 cases had
more advanced surgery, including lymph node dissection. A total
of 12 patients received a combination of adjuvant chemoradia‑
tion postoperatively, 10 (45.4%) patients reported recurrence of
disease and 8 (29.6%) were postoperatively diagnosed with distant
metastases. A total of 9 (39.1%) patients died due to progression
of the disease. In conclusion, primary thyroid teratomas are rare
and difficult to diagnose preoperatively. In particular, malignant
cases are very aggressive tumors with a considerably poor
prognosis, even after surgical resection combined with adjuvant
chemoradiation.
Introduction
Extragonadal germ cells tumors are uncommon in adults and
only 2‑5% of teratomas can develop in extragonadal sites (1,2).
The most frequent extragonadal teratoma locations are anterior
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mediastinum and retroperitoneum in almost, occurring 60 and
40% of cases, respectively (1). However, the proportion of head
and neck teratomas is approximately 6% (3‑5).
Primary Thyroid Teratomas (PTTs) are rare thyroid
neoplasms of germ cells derivation that are characterized by
features of trilineage differentiation. PTTs are commonly
benign, especially, in infants and children; however, they are
mostly malignant in adults (6). Females are more frequently
diagnosed with PTT than men. Typical clinical manifestations
of PTTs are neck mass and neck swelling accompanied by
lymphadenopathy, while malignant PTTs can develop distant
metastases; the most common locations of metastatic disease
are lungs and bones (7,8). According to the grading criteria of
gonadal teratomas, PTTs are categorized in three groups: Benign
(grade 0), immature (grade 1 and 2) and malignant (immature
grade 3) teratomas (2). Malignant teratomas affect almost only
adults and can occur with a significantly more aggressive clinical
behavior compared with benign and immature teratomas (9).
In the majority of cases, surgical resection is the primary
treatment of choice for PTT. However, the introduction
of chemotherapy as a postoperative adjuvant therapy has
produced some revolutionary outcomes in prognosis and
overall survival (10). Although benign PTTs have an excel‑
lent long‑term prognosis, malignant PTTs are characterized
by overall survival rates even less than 12 months (6,7).
Recurrence of disease, either in the thyroid bed or regional
neck lymph nodes, and the development of metastatic disease
are commonly associated with decreased survival rates and
higher rates of cancer‑related deaths (7).
To that end, in the present study, an individual case report of
a patient with PTT and a systematic review of the literature. We
analyzed the clinical characteristics, perioperative management
and the long‑term postoperative and oncological outcomes after
surgical resection in patients diagnosed with PTT.
Case report
A 65‑year‑old female presented to our clinic with a one‑month
history of a neck mass. No pertinent past medical illness or family
history was present. On physical examination, a large hard and
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mobile mass was palpated in the right thyroid lobe. The labora‑
tory findings were unremarkable, and her thyroid function was
normal The Ultrasound (US) scan of neck revealed a 5.5x3.5 cm
solid nodule in the right lobe of thyroid. Fine needle aspira‑
tion (FNA) of thyroid nodule was performed by the Endocrine
surgeons of our Unit under US guidance, and the diagnosis of
papillary thyroid carcinoma was then suggested (Bethesda VI).
As a next diagnostic step, a detailed US neck of central and lateral
compartments was performed, and a 3 cm lymph node was
detected in the right cervical compartment. Lymph's node FNA
was negative for malignancy. The patient was scheduled for total
thyroidectomy with central neck dissection. Intraoperatively,
the tumor was penetrating the thyroid capsule and was invading
the adjacent tissue involving the right recurrent laryngeal nerve,
thus, a small part of thyroid tissue surrounding the right recur‑
rent laryngeal nerve was not excised. Frozen section was not
performed. The postoperative period was uneventful, except
for a diagnosis of asymptomatic hypocalcemia. The patient was
discharged on 1st postoperative day with oral calcium supplemen‑
tation. Histopathological examination of the surgical specimen
revealed a 5.5 cm malignant PTT (grade 3) of the right thyroid
lobe with heterogenous characteristics and a synchronous 0.5 cm
PTC of left thyroid lobe. Immunohistochemical studies showed
positive staining of PTT's cells CD56, Glypican3 and TTF‑1
and negative staining for Synaptophysin, Chromogranin, CD45,
CD30 and S‑100. Regarding the enlarged cervical lymph node,
the histology was negative for malignancy. Four weeks after the
patient's first operation, she presented at our emergency depart‑
ment with acute airway obstruction. She urgently underwent
surgery for tracheostomy. A computed tomography scan after
the tracheostomy showed a considerable progression of disease
in neck (Fig. 1). The patient is still alive and has been admitted
in the Oncology Unit of our hospital, where she received a
cis‑platinum based chemotherapy.
Literature review
We systematically searched the literature for articles published
from January 2000 up to September 2020 using PubMed
(1966‑2019), Scopus (2004‑2019) and Google Scholar
(2004‑2019) databases along with the references of the articles,
which were retrieved in full text. The following key words
were used for the search: ‘Thyroid teratoma’ ‘primary thyroid
teratoma’ ‘thyroidectomy’ and ‘malignant thyroid teratoma’. A
minimum number of key words were utilized in order to assess
an eligible number that could be easily searched while simulta‑
neously minimizing the potential loss of articles. Articles that
fulfilled or were deemed to fulfil the inclusion criteria were
retrieved. All articles published from January 2000 which
reported cases of patients aged >16 years who underwent
thyroidectomy and/or neck dissection for primary thyroid tera‑
toma were included. Data on patient characteristics included
age and sex, while disease characteristics included primary
symptoms and diagnosis, preoperative imaging studies, size
of tumor and type of surgery. Concerning the main findings of
the study, histopathological outcomes, survival rates regarding
incidence of recurrence and cancer‑related deaths were also
assessed. The Preferred Reporting Items for Systematic
Reviews and Meta‑analyses (PRISMA) flow diagram sche‑
matically presents the stages of article selection (Fig. 2).

Figure 1. Postoperative CT image. A postoperative neck CT revealed a large
recurrent neck mass (white arrow), which resulted in an airway obstruction
that required an urgent tracheostomy. CT, computed tomography.

A total of 15 studies (11 case reports and 4 case series)
described outcomes for 27 patients who were diagnosed with
PTT and underwent thyroidectomy and in some cases an
additional neck dissection (1,2,4,8,9,11‑20). One study was
excluded from the present systematic review (6). The study
conducted by Thompson et al was excluded due to insufficient
specific data concerning patients' main characteristics and
survival outcomes (6).
Table I illustrates the main characteristics of the 27 patients
reviewed. The proportion of men was 18.5% in the current
review, while the ages ranged from 17 to 65 years. As shown
in Table I, primary symptoms and signs were described in
all included cases. A growing mass or neck swelling were
the primary sign in 14 (51.8%) patients, while odynophagia
was observed in 4 (14.8%) patients. Four (14.8%) patients
presented with other symptoms (4,11,17,18). Of these, one
(3.7%) presented with severe airway obstruction, one (3.7%)
with dysphonia, one (3.7%) with vocal cord paralysis and
one (3.7%) case with hoarseness of voice. Preoperative
imaging studies were reported in 77.7% of cases (n=21 out
of 27 patients), included a combination of neck Ultrasound
(US), Sestamibi scan, Computed Tomography (CT), Positron
Emission Tomography (PET) and Fine‑needle aspiration
(FNA) biopsy are presented in Table I. More specifically, the
percentage of patients who had a preoperative neck US and CT
for assessing nodules of thyroid gland were 66.6 and 57.1%,
respectively. PET scan performed preoperatively in 3 out of
21 patients (14.2%), whereas only 2 cases had a Sestamibi scan
(9.5%) (2,8,13,16,18). Moreover, FNA biopsy of suspicious
lesions of thyroid gland was used in approximately 90.4%
(n=19 out of 21 patients) of included patients.
A specific preoperative diagnosis was recorded in 18 (66.6%)
cases. Among them, 4 (22.2%) patients diagnosed with medullary
thyroid carcinoma, whereas poorly differentiated thyroid carci‑
noma and undifferentiated thyroid carcinoma was reported in 3
(16.6%) and 2 (11.1%) patients, respectively. Additionally, follic‑
ular thyroid neoplasm was diagnosed in 3 (16.6%) cases, while
one (5.5%) patient was diagnosed with hurthle cell neoplasm and
one (5.5%) diagnosed with high‑grade sarcoma, preoperatively.
As a preoperative diagnosis, FNA biopsy reported malignant
tumor and colloid nodule with cellular atypia in 1 (5.5%) case,
respectively (4,16). One case (5.5%) had a preoperative diagnosis
of a tumor with neuroepithelial differentiation (20). Only one
(5.5%) patient was diagnosed with malignant thyroid teratoma,
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Figure 2. PRISMA flow diagram. The diagram presents the process of article selection. PRISMA, Preferred Reporting Items for Systematic Reviews and
Meta‑analyses.

preoperatively (2). The median size of thyroid lesions from
preoperative studies was 6.1 cm.

disease in cervical lymph nodes was reported in approximately
44.4% of the included patients (n=12 out of 27 cases).

Operative outcomes. All patients underwent surgery for PTT. The
specific technique was described in 18 (66.6%) patients. Among
them, 5 (27.7%) underwent total thyroidectomy, 4 (22.2%) subtotal
thyroidectomy and 3 (16.6%) lobectomies. Additionally, 6 (33.3%)
patients underwent a more complicated surgical approach due to
a considerably advanced disease (2,11‑13,17,20). Of these cases, 2
(33.3%) underwent total thyroidectomy and central neck dissec‑
tion, 2 (33.3%) had total thyroidectomy combined with bilateral
modified neck dissection, one (16.6%) underwent total thyroid‑
ectomy with additional central and left lateral neck dissection,
and one (16.6%) had total thyroidectomy plus left cervical and
mediastinal lymph node dissection. Only one (16.6%) patient
needed additional tracheostomy during subtotal thyroidectomy
due to advanced disease (2). Histopathological examination was
reported in all cases. Only one (3.7%) patient was diagnosed with
a primary benign thyroid teratoma (15), whereas 26 cases were
diagnosed with primary malignant thyroid teratoma. Metastatic

Postoperative and oncological outcomes. Twelve (44.4%)
patients received a combination of adjuvant chemoradiation
postoperatively. Eight (29.6%) patients received only adjuvant
chemotherapy. After surgery, 4 (14.8%) cases received no adju‑
vant therapy, whereas interestingly 2 (7.4%) patients had cycles
of neoadjuvant chemotherapy preoperatively before undergoing
their primary surgery for PTT. Recurrence of the disease after
their first surgical treatment was reported in ten (45.4%) patients.
More specifically, the location of recurrence in these 11 patients
was the thyroid bed (n=4), the central compartment lymph nodes
(n=3), the lateral lymph nodes (n=2) and the mediastinum (n=2).
The proportion of patients who needed reoperation after their first
surgery due to recurrence, either in the thyroid bed or in regional
lymph nodes was 22.7% (n=5 out of 22 cases) (1,2,4,14,16). Distant
metastases occurred in 8 (29.6%) patients; 5 (62.5%) had bone
metastases, 3 (37.5%) had lung metastases and 3 (37.5%) were
diagnosed with metastases in paraaortic and clavicular lymph
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9
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and dyspnea				
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Table I. Main characteristics and oncological outcomes of included patients.
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Table I. Continued.
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(19)

(19)

(19)

(19)

(9)

(9)

US, ultrasound of neck; CT, computed tomography; MIBI, sestamibi scan; PET, positron emission tomography; FNA, fine‑needle aspiration; MTC, medullary thyroid carcinoma; TT, total thyroidectomy;
chemo, chemotherapy; XRT, external radiation; meta, metastases; NA, not available; M, male; F, female.

Agaimy (2020)
17/F
Growing
US and
MTC
TT
Mediastinum/no
1
12
12
Yes
Case 2		
mass
FNA								
Agaimy (2020)
45/F
Pain and
CT and
Unclassified
TT
NA
NA
NA
NA
NA
Case 3		
dyphagia
FNA
high‑grade							
				
sarcoma							
Rooper (2020)
65/F
Growing
NA
NA
NA
No/no
No
125
125
No
Case 1		
mass									
Rooper (2020)
29/F
Growing
NA
NA
NA
No/paraaortic
17
53
53
Yes
(case 2)		
mass				
lymph nodes					
						
and bone					
						 metastasis					
Rooper (2020)
42/F
Growing
NA
NA
NA
No/no
No
64
64
No
Case 3		
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Rooper (2020)
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No
NA
NA
NA
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6
10
10
Yes
Case 4						
compartment					
						
lymph nodes/					
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Preoperative
Type of
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(year)
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distant metastasis
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(Refs.)

Table I. Continued.
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nodes (4,11,18‑20). The average time of recurrence or disease
progression after the first surgery was 3.6±6.25 months, while
the average time of follow‑up was 66,7±77 months. Nine (39.1%)
patients died due to progression of the disease (4,9,11,18‑20).
Discussion
In our study, we highlighted and evaluated the long‑term
outcomes of patients who were diagnosed with PTT and
underwent surgical resection. Despite the fact that a plethora of
preoperative imaging studies were selected, including US and
FNA, only one patient was diagnosed with PTT preoperatively.
The relatively high recurrence rates and the low average time of
recurrence after the first surgery mirror the considerable aggres‑
siveness of these rare tumors. Additionally, cancer‑related death
presented in almost one third of the included cases.
PTTs represent <0.1% of all primary thyroid gland
neoplasms (6). In 1908, Lurje (21) was the first author who
described a case of PTT in the literature. Bale reported the first
case series of PTT in the English literature in 1950 (22). One
of the following criteria must be met to establish the diagnosis
of PTT: i) the lesion occupies a segment of the thyroid gland,
ii) the thyroid gland is totally replaced by the tumor without any
evidence of thyroid gland during the surgery or in preoperative
imaging modalities or iii) there is a direct connection between
the thyroid gland and the tumor (6). Although PTTs are a very
rare entity, they should be considered as a potential diagnosis in
every young patient presenting with a high‑grade thyroid tumor
with a rapidly growing neck mass. The asymptomatic gradual
enlargement of the neck is the most frequent clinical manifesta‑
tion. Depending on the size and site of PTTs, patients can also
present with significant airway obstruction (23).
Preoperative diagnosis of primary malignant thyroid
teratoma is very challenging. Preoperative US usually shows
a well‑defined heterogenous lesion with cystic components;
sensitivity and specificity of 41 and 92%, respectively (23). CT
and MRI of the neck could be additional preoperative diag‑
nostic tools, presenting more favorable imaging outcomes. The
typical appearance of a PTT is a well‑circumscribed mass with
both solid and cystic components (24,25). Although, the vast
majority of PTTs receive a preoperative evaluation through
FNA biopsy, they are not characterized by specific and unique
cytologic features. Few studies reported a neuroendocrine
origin in cytologic findings of MTC (11‑13). In the present
systematic review, 4 patients were diagnosed with MTC and
only one patient with PTT preoperatively, using a preoperative
FNA biopsy (2). Moreover, regarding the 27 included patients
there was no case of synchronous papillary thyroid carci‑
noma. Our patient had a synchronous papillary tumor, but the
whole postoperative management organized according to the
dominant diagnosis of primary malignant thyroid teratoma.
In most cases, the final diagnosis and grading of PTT are
given following a meticulous histopathological evaluation
of the surgical specimen. Immature neuroepithelium is the
main feature that defines malignancy in surgical specimens.
Immunochemical studies can be useful to confirm neuronal
differentiation and to detect ectodermal or mesodermal
characteristics (1,20,26). More specifically, Starling et al used
several immunochemical stains, both in preoperative FNA
and in final specimens (1). Immunochemical studies can also
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be helpful to exclude some diagnosis from our differential
diagnostic algorithm. The majority of MTCs have positive
calcitonin in immunochemistry, while neuroendocrine tumors
are commonly keratin positive (1).
With regards to molecular characteristics of PTT, several
studies have been published highlighting mutations of genes
which were associated with these rare tumors (9,17,19).
Many authors have already reported, a DICER1 somatic
mutation which potentially has a crucial role in malignant
transformation in patients diagnosed with PTT. More precisely,
Rabinowits et al were the first to report the presence of a
pathogenic DICER1 mutation in a case of a malignant thyroid
teratoma in a 59‑year‑old female (17). The authors linked the
DICER1 mutation to the PNET‑like transformation (17). In
addition, Rooper et al describing pathogenicDICER1 mutations
in 4 of 4 malignant PTTs, but none of 4 mature or immature
PTTs (19). Although DICER1 mutations have been associ‑
ated with multiple malignancies, including thyroid neoplasia
(multinodular goiter, adenomas or differentiated thyroid gland
neoplasia), and ovarian sex cord‑stromal tumors, they have not
been demonstrated in gonadal or extragonadal teratomas (9‑11).
The presence of the DICER1 mutation might considerably
change the treatment strategy of patients with PTT, in terms of
extension of surgery and neo‑ or adjuvant chemotherapy.
PTTs described prior to effective therapy were generally
associated with an overall poor outcome and a median survival
of about 8 months (1). Although, benign PTTs have an excel‑
lent prognosis after radical surgical resection, malignant PTTs
have significantly poor survival even less than a year. Malignant
PTTs are relatively insensitive to radiation and chemotherapy,
and radical surgical approach is considered the standard of care.
However, chemotherapy has been commonly used for patients
with immature PTTs, producing better long‑term outcomes (17).
Several studies described significant long‑term survival
outcomes with the aggressive use of adjuvant chemotherapy,
especially cis‑platinum based regimens (2,8,10). Although
radiation therapy has often been applied in addition to surgery
and chemotherapy, its role is controversial. Non‑seminomatous
germ‑cell tumors are, generally, not sensitive in radiotherapy,
and, as a result, is not clear if it is beneficial for patients diag‑
nosed with PTT (2,7,10). However, if there is an indication
of invasion of the oesophagus, trachea or larynx, postopera‑
tive radiotherapy might be an advantageous option for these
patients (10). Interestingly, neoadjuvant chemotherapy has been
described in few cases in the current literature and may be have
promising oncological outcomes in the management of patients
with PTT. However, specific indications of its usage, such as
extrathyroidal extension of the lesion, cervical lymph nodes
metastases or distant metastases should be demonstrated (2,17).
To our best of our knowledge, this present study is, the only
systematic review in the literature, which describes character‑
istics, perioperative management and oncological outcomes
of patients who were diagnosed with PTT and underwent
surgical resection. Of note, the results of our systematic review
should be interpreted in the context of its limitations. The total
number of patients in our study is small and were meticulously
selected by surgical teams, thus, objective results. Further, the
true prevalence of PTT cannot be determined precisely, and
data regarding their characteristics and treatment strategies
is limited to case reports and small case series.Thus, further
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evaluation and research is precluded due to their rare entity.
None of the included studies blinded or randomized the
participants or assessors. The significant heterogeneity among
the included studies and the lack of mention of certain param‑
eters by some authors were additional limitations. Therefore, a
potential selection bias must influence our results.
In conclusion, PTTs are a rare and malignant PTTs are a
very aggressive tumor with a challenging preoperative diag‑
nosis. Although radical surgery and adjuvant chemotherapy
with several regimens seems to be beneficial for patients,
malignant PTTs have considerably poor survival outcomes. A
better and more accurate preoperative diagnosis in these rare
tumors might indicate a more aggressive surgical approach
should be adopted by experienced endocrine surgeons with
a more extensive lymph node dissection in order to achieve
better long‑term outcomes.
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