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Papillary carcinoma in thyroglossal duct cyst  
with uninvolved thyroid. Case report and review  
of the literature
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The thyroid gland in embryogenesis develops as the first pharynge-
al derivative, primarily appearing as an invagination in the floor of the 
pharynx and then migrating caudally to the trachea. During embryogen-
ic development, it remains attached to the tongue by the thyroglossal 
duct, which usually undergoes atrophy after birth. If it fails to involute, 
it can persist as a cyst, a duct, or ectopic tissue, which is localized in the 
midline between the base of the tongue and the pyramidal lobe of the 
thyroid gland [1]. 

A  remnant of a  thyroglossal duct, usually a  cyst (TGDC), is the most 
common congenital abnormality of thyroid gland development. The ec-
topic thyroid tissue in TGDCs varied from 1.5% to 45% of cases [2]. Other 
frequent locations of thyroid ectopy are the tongue, larynx, trachea, esoph-
agus, mediastinum, pericardium, diaphragm and neck branchial cyst [3].

Clinically, most thyroglossal duct cysts are benign and present as 
slow-growing, asymptomatic neck masses [2, 4]. It is estimated that they 
occur in 7% of the adult population [5]. However, most patients with 
TGDC are children and adolescents and only one-third of them are at 
a minimal age of 20 [6]. In some studies, the age of presentation ranged 
from 1 to 82 years with an average of 39 years [2, 7, 8]. 

Criteria for TGDC diagnosis were first published by Roses et al. [9]: the 
cyst must be located in the median region of the neck and be composed 
of cuboidal epithelial cells; both lymphatic tissue and normal thyroid fol-
licles should be present in the cystic wall. The TGDCs are considered 
to be caused by mutations in genes such as the thyroid transcription 
factors TITF1, TITF2 and PAX8 responsible for the development of thyroid 
follicular cells [10].

It is claimed that ectopic thyroid tissue does not represent an in-
creased risk of malignant transformation in comparison with the thyroid 
gland [11, 12]. 

The malignant neoplasm in the TGDC is a very rare tumor, which en-
couraged us to present the case of a papillary thyroid carcinoma, arising 
in the ectopic thyroid tissue in the TGDC, with a long follow-up period. 

A 64-year-old man presenting a pre-laryngeal tumor that had been 
gradually increasing in size within a 4-month history was admitted to 
the Department of Otolaryngology in 1994 in order to be diagnosed 
and treated. The medical history included hypertension and diabetes 
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but the general condition of the patient was 
good. The patient had not been previously ex-
posed to radiation or other known carcinogens. 
Also the family history was negative for thyroid 
or neoplastic disease. Neither blood and urine 
tests nor electrocardiogram and chest X-ray dis-
closed abnormalities.

Physical examination revealed a soft, painless, 
well-demarcated midline 4 cm × 5 cm tumor with 
a smooth surface. The mass was situated in the 
median region of the neck between hyoid bone 
and thyroid cartilage with unchanged skin over 
the lesion (Figure 1). The tumor was moveable su-
perficially, but deeply attached to the larynx, and 
non-tender. 

The thyroid gland was apparently normal in size 
and consistency and no associated cervical lymph-
adenopathy was found. An indirect laryngoscopy 
revealed the larynx to be of normal mobility with 
no abnormalities. Axial computed tomography (CT) 
revealed an irregular lesion in front of the hyoid 
bone, whereas the hyoid bone was not damaged 
(Figure 2). The neck ultrasonography indicated 
a cyst-like lesion. The fine-needle aspiration biopsy 

revealed cyst-like liquid, and the presence of carci-
nomatous cells was not confirmed. 

The patient was treated surgically; the Sistrunk 
procedure was performed, and the tumor was ex-
cised with margins of the normal tissue (Figure 3).

Histopathological examination revealed an in-
homogeneous, poorly circumscribed tumor with 
an irregular surface, very difficult to detach, not 
attached to the hyoid bone. Microscopic images 
showed papillary cancerous focal infiltration of 
the wall of the thyroglossal duct remnant. The his-
topathological diagnosis was papillary carcinoma 
in thyroglossal duct cyst (Figure 4). 

Paraffin-embedded tissue sections were stain ed 
with monoclonal antibodies raised against thyro-
globulin (NCL-THY, clone 1D4, 1 : 50, Novocas-
tra) and cytokeratin 19 (NCL-CK19, clone b170, 
1 : 100, Novocastra) using a  peroxidase labeled 
streptavidin-biotin kit in standard immunohisto-
chemistry techniques. Cancer cells demonstrated 
immunopositivity for thyroglobulin (Figure 5) and 
for cytokeratin 19 (Figure 6). 

There were no complications in the postopera-
tive period. One month after the operation, in the 

Figure 1. Patient before surgical procedure with 
the enlarging anterior midline neck mass

Figure 2. The CT scan showing polycyclic neck mass 
closely adjacent to laryngeal cartilages without in-
filtration

Figure 3. Tumor resected during Sistrunk’s surgi-
cal procedure. A mass of 4 cm × 3 cm × 3 cm was 
removed including the entire duct from the thyroid 
gland to the level of the foramen cecum and the 
middle portion of the hyoid bone

Figure 4. Papillary carcinoma within a thyroglossal 
duct cyst. Focal infiltration of the thyroglossal duct 
remnant is noted showing the fibrovascular core 
with the line of epithelial cells (hematoxylin and 
eosin staining, magnification 200×)
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control scintiscanning of the thyroid neither en-
largement nor abnormalities were present in the 
gland. There were no focal lesions. The patient re-
mained free of the disease at 16 years follow-up, 
which was performed by clinical and ultrasound 
examination.

Carcinoma arising in a TGDC is a very rare le-
sion, occurring in fewer than 1% of patients [8, 
12]. Approximately 215 cases of malignant tumors 
in TGDC were reported up to 2002 [7] and only 
several since then, which indicates that malignan-
cies of TGDC are extremely rare. Female to male 
predominance is noticeable [2, 4, 7, 13]. The most 
common histolologic type is papillary carcinoma 
(80-95%), followed by mixed papillary-follicular 
carcinoma (8%) and squamous cell carcinoma 
(6%) [6, 12–17]. There are some characteristic his-
tological hallmarks such as: formation of papillary 
structure; nuclear morphological variations such 
as ground glass nuclei, pseudo-inclusions, intra-
nuclear grooves and filaments; and concentrical-
ly calcified structures named psammoma bodies 
that are regarded as strong indicators of papillary 
carcinoma. Moreover, immunopositivity for thy-
roglobulin, a glycosylated protein synthesized by 
follicular epithelial cells of the thyroid, which pro-
vides iodination sites for the formation of thyroid 
hormones, is also crucial for diagnosis (Figure 5).

Cytokeratin 19 reacts with the smallest human 
cytokeratin filaments and shows a heterogeneous 
staining pattern in non-keratinizing squamous 
epithelia and hair follicles with strong staining of 
the basal layer. In all cases of papillary carcinomas 
immunostaining for cytokeratin 19 was strongly 
positive in contrast to non-papillary carcinomas 
where immunohistochemistry revealed negative 
results. Therefore immunopositivity for cytokera-
tin 19 was a highly sensitive marker in the diagno-
sis for papillary thyroid carcinoma [18].

Other types of TGDC carcinoma, such as fol-
licular, anaplastic, squamous cell carcinoma and 

Hurtle cell carcinoma, are described rarely in the 
literature [16, 19–21]. It is very important to em-
phasize that papillary carcinoma is associated 
with genetic rearrangements, especially in thyroid 
transcription factors (TITF1, TITF2 and PAX8) and 
the gene for the thyroid-stimulating hormone re-
ceptor (TSHR). It is frequently a multifocal lesion 
[10]. The frequency of multifocal malignant papil-
lary tumor ranges from 18 to 75% in the literature 
[9, 22].

Carcinoma of the TGDC should be suspected 
when the lesion is hard, fixed and irregular. How-
ever, as in the present case, often it imitates a be-
nign lesion. It is worth noting that 80% of TGDC 
carcinomas are 2–5 cm in size [4].

There are some useful methods of carcinoma in 
TGDC diagnosis, but none of them is applied in all 
cases. The importance of CT and 99Tc scans in thy-
roid diagnosis is underlined [11, 12]. However, they 
are advisable only in patients with either abnormal 
thyroid function tests or absence of the thyroid 
gland proper during ultrasonography [6, 23].

Some authors strongly recommend fine-needle 
aspiration biopsy (FNAB) as a safe, well-tolerated 
and cost-effective procedure in diagnosing thyro-
glossal duct lesions. It is believed that the proce-
dure, when carried out correctly by an experienced 
specialist, is an important tool in the evaluation 
of thyroglossal duct lesions [5, 13]. Nevertheless, 
cytology smears are inconclusive in approximately 
50% of the described cases. High cellularity, the 
presence of papillary formations and cells with 
enlarged nuclei with anisonucleosis and powdery 
chromatin with definitive nucleoli are supposed to 
be the major diagnostic criteria for papillary car-
cinoma, regardless of its location. Some authors 
claim that FNAB is especially recommended in 
head and neck lesions because of the possibility 
of being performed in an outpatient clinic as well 
as being repeated until an appropriate specimen 
is obtained [5, 6, 8, 13, 24].

Figure 6. Immunostaining for cytokeratin 19 shows 
positive cytoplasmic reaction in most cells of pap-
illary carcinoma in thyroglossal duct cyst (immuno-
histochemistry technique, magnification 400×)

Figure 5. Diffuse cytoplasmic immunostaining for 
thyroglobulin in papillary carcinoma cells with-
in thyroglossal duct cyst (immunohistochemistry 
technique, magnification 400×)
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Establishing what is the origin of TGDC carci-
noma (primary ectopic or metastatic from thyroid 
gland proper) has an influence on treatment deci-
sion making. It was believed that in the presence 
of the thyroid gland proper, each malignancy of 
the ectopic tissue should be considered as a me-
tastasis, whereas absence of orthotopic thyroid 
tissue indicated an obvious non-metastatic origin 
[25]. This imposed the necessity of thyroidectomy 
in cases of thyroid gland presence. However, Re-
nard et al. [14] demonstrated that out of 43 pa-
tients with TGDC carcinoma, who underwent total 
thyroidectomy, the carcinoma in the thyroid gland 
proper was revealed only in 6 patients. Others 
were in agreement with this [4, 13]. Nevertheless, 
numerous doubts related to treatment methods 
have persisted till today. Currently, the performed 
methods include the Sistrunk procedure, near to-
tal thyroidectomy, total thyroidectomy, 131I ablation 
and thyroid suppression therapy. Some authors 
prefer treating thyroglossal duct carcinoma with 
a near total or total thyroidectomy and 131I ablation 
as the recurrence rate is the lowest [8, 17]. Others 
believe that the malignancy is primary and prefer 
removal of all thyroglossal duct remnants in cases 
of absence of the suspicion of thyroid malignan-
cy followed by long-term observation due to the 
prolonged course of papillary thyroid carcinoma. 
In such cases total thyroidectomy for exclusion of 
metastases from the thyroid is unnecessary and 
the Sistrunk procedure is sufficient for recovery [7, 
15, 26]. No recurrence was observed in a group of 
patients treated by the Sistrunk procedure [4, 27, 
28], as in the present case. It has also been report-
ed that total thyroidectomy following the Sistrunk 
procedure does not have a  significant impact on 
the treatment outcome [29]. The controversy in the 
treatment encouraged Plaza et al. [8] to propose an 
algorithm for the management of TGDC and neo-
plasm in it. However, thyroid suppression therapy 
after the Sistrunk procedure in patients with low 
risk disease has probably no significant effect [6]. 
The present patient, who underwent the Sistrunk 
procedure without total thyroidectomy and for  
16 years remained free of the disease, is a  very 
good confirmation that routine thyroidectomy and 
the necessity of lifelong thyroxin supplementary 
therapy is unnecessary in low risk patients and can 
be a slight modification of the proposed algorithm 
and the significant findings of the presented re-
view.

In conclusion, the prognosis of papillary car-
cinoma arising in TGDC is very good. The over-
all survival rate is 95.5% at 10 years. Moreover, 
carcinomas of the TGDC demonstrate lower fre-
quency of regional lymph node metastasis in 
comparison with that arising in the thyroid gland 
proper [5, 6]. 
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