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Abstract Ectopy is the most common embryogenetic defect of the thyroid gland, representing between 48 and 61% of all thyroid dysgeneses. Persistence of thyroid tissue in the
context of a thyroglossal duct remnant and lingual thyroid tissue are the most common defects.
Although most cases of ectopic thyroid are asymptomatic, any disease affecting the thyroid
may potentially involve the ectopic tissue, including malignancies. The prevalence of differentiated thyroid carcinoma in lingual thyroid and thyroglossal duct cyst is around 1% of patients
affected with the above thyroid ectopies. We here review the current literature concerning primary thyroid carcinomas originating from thyroid tissue on thyroglossal duct cysts and lingual
thyroid.
© 2016 SEEN. Published by Elsevier España, S.L.U. All rights reserved.
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Resumen La ectopia es el defecto embriogenético más frecuente de la glándula tiroides,
responsable de entre el 48 y el 61% de todas las disgenesias tiroideas. La persistencia de tejido
tiroideo en el contexto de un resto de conducto tirogloso y el tejido tiroideo lingual son los
defectos más comunes. Aunque la mayoría de los casos de tiroides ectópico son asintomáticos, cualquier proceso que afecte al tiroides puede afectar potencialmente al tejido ectópico,
incluidos los tumores malignos. La prevalencia de carcinoma tiroideo diferenciado en tiroides
lingual y quiste del conducto tirogloso es de alrededor del 1% en los pacientes con las ectopias
tiroideas antes citadas. Revisamos aquí la bibliografía actual sobre los carcinomas tiroideos
primarios originados a partir de tejido tiroideo de quistes del conducto tirogloso y tiroides
lingual.
© 2016 SEEN. Publicado por Elsevier España, S.L.U. Todos los derechos reservados.
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Ectopic thyroid cancer

Introduction
Thyroid embryogenesis begins by about day 24, from a
median endodermal thickening forming the thyroid diverticulum. This primordial structure migrates from the floor of
the primitive pharynx and by week 7 of embryonic development it reaches its definitive location in front of the trachea.
A failure of the thyroid anlage to descend throughout the
normal pathway results in abnormalities in thyroid organogenesis, including an incomplete (thyroid hypoplasia) or
absent (thyroid agenesis) development of the thyroid gland,
or in an aberrant location of the gland along the midline,
from the base of the tongue to the mediastinum (thyroid
ectopy). All these conditions, overall covering 80---85% of the
cases of congenital hypothyroidism, are usually indicated as
‘‘thyroid dysgenesis’’ (TD).1
Molecular studies suggest that the co-expression of the
transcription factors TITF1/NKX2-1, FOXE1, PAX8, and HHEX
in the thyroid anlage is essential for regular organogenesis.
In particular, mice homozygous for Foxe1 mutations show
sublingual thyroid,2 an evidence that indicates that this
transcription factor is required for thyroid migration. However, to date no mutation in the above-mentioned transcription factors has been found in patients with ectopic thyroid.
Among ectopic thyroid locations, the most common is
the tongue, which accounts for 90% of reported cases. Less
frequently, ectopic thyroid tissue may be found in the submandibular area, larynx, trachea, esophagus, mediastinum,
diaphragm, and heart.3 In addition, a failure of obliteration
of the mid portion of the thyroglossal duct may result in
the persistence of epithelial tissue along the path of the
descent of the thyroid gland. This embryological remnant
may remain clinically quiescent, or presents itself as a
cyst (thyroglossal duct cyst, TGDC) located in most cases
between the hyoid bone and the thyroid cartilage.
Although most cases of ectopic thyroid are
asymptomatic, any disease affecting the thyroid may potentially involve the ectopic tissue, including malignancies.4---7
We here review current literature concerning primary
thyroid carcinomas originating from thyroglossal duct cysts
and lingual thyroid, which are the most common ectopic
thyroid malignancies.

Data acquisition
We used the keywords ‘‘lingual thyroid’’ and ‘‘thyroglossal
duct cyst’’, both separately and in conjunction with the
terms ‘‘thyroid cancer’’ and ‘‘ectopic thyroid cancer’’ to
search MEDLINE for clinical case series and/or case reports
and review articles published between 1990 and December
2015, and focused on thyroid cancer originating from the
above thyroid ectopies. After exclusion of articles with
no abstract available and those in languages other than
English, 70 articles were selected and analyzed. For the
purposes of this brief review, only case series and review
articles were quoted.
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0.7 to 1% of patients with TGDC.7---9 However, the estimated
prevalence of TGDCC in surgical series, likely comprising
patients with suspicious clinical and/or imaging features,
is as high as 13---14%.10,11
Since Brentano first described one case in 1911,12
only about 250 cases of TGDCC have been reported in
the literature.8 TGDCC originate from both thyroid and
squamous cells.10 Papillary thyroid cancer (PTC) is the most
common histological type (80%), followed by the follicular
variant of PTC (8%), by squamous cell carcinoma (6%),
and by follicular thyroid carcinoma (FTC), Hürthle cell,
C-cell and anaplastic carcinoma in the remaining 6%.9,13
TGDCC has been reported to occur as an isolated lesion,
with no coexisting malignancies within the orthotopic
thyroid tissue.14,15 However, the simultaneous occurrence
of a TGDCC and a thyroid carcinoma has been reported in
11---62% of all cases of TGDCC,9,16,17 likely suggesting the
lesion to be either a multifocal thyroid neoplasia, or a
metastasis of a primary thyroid carcinoma that has spread
through the thyroglossal duct. Alternatively, it has been
suggested that the cancer originated in the thyroglossal
duct cyst may represent the primary tumor, being the
thyroid gland a secondary localization.17,18
The majority of TGDCCs are located in small cysts and
capsular invasion is sometimes reported. Lymph node metastases are found in between 7% and 15% of cases and distant
metastases are uncommon.18,19 Diagnosis is usually postoperative, due to the fact that many clinical features are
common to both malignant and benign lesions.20 Fine needle aspiration cytology can facilitate preoperative diagnosis
and should therefore be routinely prescribed for all adult
patients with a clinical diagnosis of TGDC.9
There is generally unanimous agreement that the
surgical treatment of TGDCC should employ the Sistrunk
technique, which involves excision of the cyst, the central
portion of the body of the hyoid bone, and a core of
tissue around the thyroglossal tract extending up to the
foramen caecum.21 Conversely, the need of performing
thyroidectomy in the management of TGDCCs is debated.16
In agreement with some authors,9,15,17,19 we believe that
thyroidectomy should be performed on all TGDCC patients.
Although this opinion is in apparent conflict with current
2015 ATA guidelines,22 we personally believe that it might
be considered for at least two reasons. First, these neoplasias may be metastases of occult thyroid carcinomas,
and therefore thyroidectomy would form the basis of a
definitive treatment. Second, thyroidectomy allows optimal
staging, radiometabolic therapy, if required, and long-term
follow-up with thyroglobulin assays.7,10,17,23
Radiometabolic treatment in such patients should be performed in those classified as high risk (being of advanced
age, having metastatic or invasive tumors, or histological features indicating a poor prognosis, or a coexisting
thyroid carcinoma).18,22 The prognosis for differentiated thyroid cancer (DTC) originating from TGDC is as good as that
reported for primary DTC in orthotopic glands, with distant
metastatic disease occurring in less than 2% of cases.18

Thyroglossal duct cyst carcinoma (TGDCC)
Lingual thyroid cancer (LTC)
TGDC is usually referred to as the most common congenital neck mass.7 The development of a carcinoma on a TGDC
is rather unusual, with a reported prevalence ranging from

Lingual thyroid (LT) is a rare condition, with an estimated
prevalence ranging between 1:100,000 and 1:300,000.
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Females are more often affected with this TD, and the
female/male ratio is of 3:1---8:1. Carcinoma arising from
lingual thyroid is even rarer. The prevalence is estimated
in about 1% of patients with LT, with a female/male ratio
of approximately 2:1, and a higher prevalence in the third
decade of life.7,24,25
At variance with DTC arising from orthotopic thyroid,
FTC is usually reported as being the predominating histopathology in lingual thyroid.24,26---28 The reasons for the
higher occurrence of more aggressive cancers in LT are not
clear. It has been suggested that this event may be related
to the long-term condition of hypothyroidism due to the
absence of the orthotopic gland, which, in turn may induce a
thyotropin-mediated compensatory hyperplasia,28 like that
observed in conditions of long-term iodine deficiency.29,30
The possibility of histological misclassifications in early
reports should also be taken into account, since follicular variants of papillary thyroid carcinoma were previously
classified as follicular lesions.28 In accordance with this
speculation is the observation that a review of LTC cases
diagnosed following the release of standardized criteria of
histological typing,31 PTC accounted for about 65% of the
reported cases, thus representing the prevailing histotype
of LTC.25 However, even when only cases described in more
recent years were considered, the PTC/FTC ratio in lingual
thyroid was approximately 2:1,25 thus definitely higher than
that observed in DTC arising from eutopic thyroid.32 Peculiar among the cases reported are one case of medullary
carcinoma33 and the coexistence of a PTC with a squamous
cell carcinoma of the tongue.34
Owing to the rarity of LTC, the natural history of this
condition is poorly known. In most of the cases reported,
the neoplasia was confined to the tongue, with loco-regional
and distant metastases accounting for 20% and 14% of cases,
respectively.7,24,25 Presently available data indicate that,
similarly to DTC arising from orthotopic thyroid tissue, lingual PTC shows a tendency to lymphatic diffusion,3,7,25
whereas hematogenous metastases are more common in follicular carcinoma.
As far as LTC diagnosis is concerned, clinical signs include
the evidence of an oral mass with or without aspecific symptoms (hoarseness, dyspnea, the perception that a foreign
body is present, dysphagia and/or hemoptysis). The differential diagnosis includes all lesions potentially arising in
the region3 (lingual tonsil hypertrophy, mucous and dermoid
cysts, squamous cell carcinoma and lymphoma, among others), and 99 Tc or 123 I scintiscan may be helpful to assess the
thyroid origin of the tissue, although some false negative
cases were reported.35
Although there are several limitations due to the fact
that LT tissue characteristically has an incomplete or poorly
defined capsule, biopsy of the lesion can be helpful for distinguishing LTC from normal LT tissue.7,24
Concerning LTC management, preoperative neck ultrasound and ultrasound-guided fine-needle aspiration of
sonographically suspicious lymph nodes, if any, should be
performed in order to plan the most appropriate therapeutic
approach. Routine preoperative use of computed tomography (CT) and especially magnetic resonance (MR) is also
recommended, as they are helpful in differentiating thyroid
tissue from tongue muscle.24 When diagnosis is confirmed,
the first approach may be surgical or by means of radioiodine
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treatment, the choice mostly depending on the extension of
the lesion. Indeed, to be successful, the surgical approach
should be performed with wide margins of excision and followed by complementary 131 I treatment. The latter may also
be used as a first-line approach in cases of large cancers in
which surgery would be highly invalidating. Finally, neck dissection is indicated in the presence of additional suspected
lesions or metastatic disease.7
In conclusion, dysembryogenetic thyroid lesions,
although rare, are at risk of harboring cancers, with a
seemingly higher frequency than that observed in eutopic
thyroids. Concerning thyroid cancer in the TGDCs, in most
cases the diagnosis of these tumors is made when the
disease is no longer limited to the thyroglossal duct cyst. In
particular, the coexistence of thyroid cancer in the TGDC
and in the thyroid has been reported with high frequency.
This observation raises the question of whether the primary lesion originates in the ectopic rather than in the
orthotopic thyroid tissue, with the other being a metastatic
localization. In favor of a primary origin of tumors in the
TGDC is the evidence of a usually larger size of tumor in
the ectopic localization, the frequent involvement of the
highest lymph node stations (I, II, III and IV) with the central
compartment being less frequently involved, and finally the
more frequent extension to adjacent soft tissue of TGDC
cancer.17 In this view, a close monitoring of TGDCs would
be recommended, with a preventive surgical removal of
the lesion to be seriously considered in patients with an
increased risk of thyroid malignancies (family history of
thyroid cancer or history of neck/chest radiation).
As far as lingual thyroid cancer is concerned, common
diagnostic strategy also includes magentic resonance imaging in the preoperative work-up to define morphological
features, and the therapeutic approach involves the use of
131
I to complete surgical excision, or as a first line treatment
whenever the lesion is either unresectable or in patients
refusing surgery.

Ethical approval
This article does not contain any studies with human
participants or animals performed by any of the authors.

Informed consent
No informed consent is required.

Conflict of interest
The authors declare that they have no conflict of interest.

References
1. Fisher DA, Klein A. Thyroid development and disorders of thyroid function in the newborn. N Engl J Med. 1981;304:702---12.
2. De Felice M, Di Lauro R. Thyroid development and its
disorders: genetic and molecular mechanism. Endocr Rev.
2004;25:722---46.
3. Noussios G, Anagnostis P, Goulis D, Lappas D, Natsis K. Ectopic
thyroid tissue: anatomical, clinical, and surgical implications of
a rare entity. Eur J Endocrinol. 2011;3:375---82.

Ectopic thyroid cancer
4. Sturniolo G, Bonanno L, Gagliano E, Tonante A, Taranto F, Mamo
M, et al. The thyroid pyramidal lobe: frequency, morphological
features and related diseases. Chir Ital. 2008;60:41---6.
5. Paresi RJ Jr, Saha D. Hashimoto’s thyroiditis presenting as an
enlarging submandibular mass in a patient with lingual thyroid.
Otolaryngol Head Neck Surg. 2005;132:806---8.
6. Jacob MJ, Ravina M. A rare case of lingual thyroid with hyperthyroidism: a case report and review of the literature. Indian J
Endocrinol Metab. 2012;3:441---3.
7. Klubo-Gwiezdinska J, Manes RP, Chia HS, Burman KD, Stathatos
NA, Deeb V, et al. Ectopic cervical thyroid carcinoma: review
of the literature with illustrative case series. J Clin Endocrinol
Metab. 2011;96:2684---91.
8. Forest VI, Murali R, Clark JR. Thyroglossal duct cyst carcinoma: case series. J Otolaryngol Head Neck Surg. 2011;40:
151---6.
9. Heshmati HM, Fatourechi V, Van Heerden JA, Hay ID, Goellner
JR. Thyroglossal duct carcinoma, report of 12 cases. Mayo Clin
Proc. 1997;72:315---9.
10. Shah S, Kadakia S, Khorsandi A, Andersen A, Iacob C,
Shin E. Squamous cell carcinoma in a thyroglossal duct
cyst: a case report with review of the literature. Am
J Otolaryngol. 2015;36:460---2, http://dx.doi.org/10.1016/
j.amjoto.2015.01.012
11. Sturniolo G, Moleti M, Violi MA, Di Bella B, Presti S, Trimarchi F, et al. Prevalence of thyroglossal duct cyst carcinoma
in adults having surgery for thyroglossal duct cysts. Thyroid.
2012;22:1191---2, http://dx.doi.org/10.1089/thy.2012.0182
12. Patel SG, Escrig M, Shaha AR, Singh B, Shah JP. Management
of well differentiated thyroid carcinoma presenting within a
thyroglossal duct cyst. J Surg Oncol. 2002;79:134---9.
13. Brentano H. Struma aberrata lingual mit druzen metastasen.
Deutch Med Wschr. 1911;37:665---6.
14. Weiss SD, Orlich CC. Primary papillary carcinoma of the thyroglossal duct cyst. Report of a case and literature review. Br J
Surg. 1991;78:87---9.
15. Hilger AW, Thompson SD, Smallman LA, Watkinson JC. Papillary
carcinoma arising in a thyroglossal duct cyst: a case report and
literature review. J Laryngol Otol. 1995;109:1124---7.
16. Miccoli P, Minuto MN, Galleri D, Puccini M, Berti P. Extent of
surgery in thyroglossal duct carcinoma: reflections of a series
of eighteen cases. Thyroid. 2004;14:121---3.
17. Cherian MP1, Nair B, Thomas S, Somanathan T, Sebastian P.
Synchronous papillary carcinoma in thyroglossal duct cyst ad
thyroid gland: case report an review of literature. Head Neck.
2009;31:1387---91.
18. Pellegriti G, Lumera G, Malandrino P, Latina A, Masucci R,
Scollo C, et al. Thyroid cancer in thyroglossal duct cysts
requires a specific approach due to its unpredictable extension.
J Clin Endocrinol Metab. 2013;98:458---65, http://dx.doi.org/
10.1210/jc. 2012-1952
19. Mazzaferri EL. Thyroid cancer in thyroglossal duct remnants: a
diagnostic and therapeutic dilemma. Thyroid. 2004;14:335---6.

43
20. Hartl DM, Al Ghuzlan A, Chami L, Leboulleux S, Schlumberger
M, Travagli JP. High rate of multifocality and occult lymph node
metastases in papillary thyroid carcinoma arising in thyroglossal
duct cysts. Ann Surg Oncol. 2009;16:2595---601, http://dx.doi.
org/10.1245/s10434-009-0571-9
21. Martin-Pérez E, Larranaga E, Marròn C, Monje F. Primary papillary carcinoma arising in a thyroglossal duct cyst. Eur J Surg.
1997;163:143---5.
22. Sistrunk WE. The surgical treatment of cysts of the thyroglossal
tract. Ann Surg. 1920;71:121---2.
23. Haugen BR, Alexander EK, Bible KC, Doherty GM, Mandel
SJ, Nikiforov YE, et al. 2015 American Thyroid Association Management Guidelines for Adult Patients with Thyroid
Nodules and Differentiated Thyroid Cancer: The American Thyroid Association Guidelines Task Force on Thyroid Nodules
and Differentiated Thyroid Cancer. Thyroid. 2016;26:1---133,
http://dx.doi.org/10.1089/thy.2015.0020
24. Kennedy TL, Whitaker M, Wadih G. Thyroglossal duct carcinoma: a rational approach to management. Laryngoscope.
1998;108:1154---8.
25. Massine RE, Durning SJ, Koroscil TM. Lingual thyroid carcinoma: a case report and review of literature. Thyroid.
2001;12:1191---6.
26. Sturniolo G, Violi MA, Galletti B, Baldari S, Campennì A, Vermiglio F, et al. Differentiated thyroid carcinoma in lingual thyroid. Endocrine. 2016;51:189---98, http://dx.doi.org/10.1007/
s12020-015-0593-y
27. Nettore IC, V Cacace V, De Fusco C, Colao A, Macchia PE. The
molecular causes of thyroid dysgenesis: a systematic review. J
Endocrinol Invest. 2013;36:654---64.
28. Hari CK, Kumar M, Abo-Khatwa MM, Adams-Williams J, Zeitoun
H. Follicular variant of papillary carcinoma arising from lingual
thyroid. Ear Nose Throat J. 2009;88:E7.
29. Seoane JM, J Cameselle-Teijeiro J, Romero MA. Poorly differentiated oxyphilic (Hurthle cell) carcinoma arising in lingual
thyroid: a case report and review of the literature. Endocr
Pathol. 2002;13:353---60.
30. Belfiore A, La Rosa G, La Porta GA, D Giuffrida D, Milazzo G,
Lupo L, et al. Cancer risk in patients with cold thyroid nodules:
relevance of iodine intake; sex; age; and multinodularity. Am J
Med. 1992;93:363---9.
31. Monson JP. The epidemiology of endocrine tumours. Endocr Rel
Cancer. 2000;7:29---36.
32. Hedinger C, Sobin LH. Histological typing of thyroid tumours.
In: International histological classification of tumours. Geneva:
World Health Organization; 1974.
33. Mazzaferri EL, Kloos RT. Current approaches to primary therapy for papillary and follicular thyroid cancer. J Clin Endocrinol
Metab. 2001;86:1447---63.
34. Yaday S, Singh I, Singh J, Aggarwal N. Medullary carcinoma in a
lingual thyroid. Singapore Med J. 2008;49:251---3.
35. Bukachevsky RP, Casler JD, Oliver J, Conley J. Squamos cell carcinoma and lingual thyroid. Ear Nose Throat J. 1991;70:505---7.

