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Abstract The lingual thyroid is the most common form of
thyroid ectopy. The ectopic tissue may display any disease
affecting the thyroid, including malignancies, which have an
estimated incidence of less than 1 %. To date only 51 cases of
lingual thyroid cancer were reported. Analogously to what
observed in orthotopic thyroid, papillary carcinoma is the
predominant histotype in lingual thyroid carcinoma. The
higher frequency of lingual follicular thyroid carcinoma
previously reported is possibly related to histological mis-
classification in some early reports, prior to the standard-
ization of histological typing of differentiated thyroid
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carcinomas. Nonetheless, the frequency of the follicular
histotype is not negligible, accounting for about one-third of
the reported cases. Both natural history and prognosis of
lingual thyroid carcinoma are poorly known, likely because
of the rarity of the disease and the heterogeneity in the
therapeutic approach. However, among the cases more re-
cently reported, surgical excision of the mass, either alone or
followed by radioiodine ablation, is the first-line approach,
with only two cases treated by radioiodine alone. The non-
significant rate of neoplastic transformation in lingual thy-
roid should encourage efforts to obtain a widely accepted
consensus for the management of this rare condition, along
with standardization of either diagnostic or therapeutic
handling of malignancies arising in ectopic thyroid.

Keywords Ectopic thyroid - Lingual thyroid - Lingual
thyroid carcinoma

Introduction

The thyroid gland is defined as being ectopic when it is not
located in the anterior portion of the neck, between the
second and the fourth tracheal cartilages [1]. Ectopic thy-
roid tissue is most frequently found along the midline from
the base of the tongue to the mediastinum, the former
representing the predominant aberrant location [2].
Although lingual thyroid (LT) is in most cases asymp-
tomatic, any disease affecting the thyroid may involve the
ectopic tissue, including malignancies [3-5]. Since 1910
[6, 7], only 51 cases of thyroid cancer arising from LT have
been reported, thus indicating this condition to be an ex-
tremely rare entity. The infrequency of LT cancer (LTC)
makes characterization of the natural history and biological
behavior of this condition rather difficult. Presently
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available data would indicate the prognosis for LTC to be
worse than that reported for patients with differentiated
thyroid cancer arising in orthotopic thyroid, possibly be-
cause of a slightly higher prevalence of the follicular his-
totype in the former [5]. This article is aimed at shortly
reviewing the literature on this specific topic and reporting
a new case of follicular thyroid cancer arising in LT.

Data source

The terms “ectopic thyroid” and “lingual thyroid” were
used both separately and in conjunction with the terms
“cancer,” “carcinoma,” “malignancy(ies),” and “tongue”
to search MEDLINE for articles published between 1910
and 2014. Studies reporting cases of lingual thyroid cancer
were then reviewed to identify details of interest for the
purposes of this review. Reported cases of thyroid malig-
nancies of doubtful lingual origin or cancers arising from
lingual tissue and coexisting with and/or infiltrating normal
lingual thyroid tissue were excluded.

9 <

Clinical case

A 63-year-old female was first admitted to our Unit in April
2009 with a swelling at the base of her tongue. Her personal
medical history included a diagnosis of “angioma of the
tongue base” made when she was 17, on the basis of an
otorhinolaryngological evaluation. Over the years there was
a gradual increase in the size of the swelling and the woman
experienced dysphagia when eating and drinking. In July
2008, the patient underwent oropharingoscopy, which re-
vealed a walnut-size lesion resembling a fibroangioma at the
base of the tongue. A contrast-enhanced computed tomog-
raphy (CT) scan showed a mass extending to the posterior
2/3 of the tongue and displaying intense contrastografic
enhancement in both the arterial and the venous phases
(Fig. 1). In August 2008, the patient underwent partial CO,
laser excision of the lingual lesion. Histological examination
revealed the lesion to be an invasive follicular thyroid car-
cinoma with insular-like areas. Thyroid function tests re-
vealed normal serum thyrotropin (TSH) (1.9 mU/L, normal
range 0.4—4.0) and free thyroxine (FT4) (14.4 pmol/L, nor-
mal range 10.3-24.4) levels. Post-operative neck ultra-
sonography (US) did not detect orthotopic thyroid tissue,
and a 99m—Tc scintiscan showed specific and intense ra-
dioisotope uptake in two delineated areas in the inferior half
of the tongue, with no uptake in the anterior region of the
neck (Fig. 2). A CT scan of the neck revealed partial exci-
sion of the cranial portion of the lesion. In March 2009, our
patient underwent partial suprahyoid glossectomy of a
massive (43 x 33 x 8 mm) lingual lesion. Histology re-
vealed an infiltrating adenocarcinoma displaying the
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Fig. 1 Widespread mass showing intense contrastografic enhance-
ment and occupying the posterior 2/3 portion of the tongue. The
lesion consisted of two components (red arrows), the first
(35 x 25 mm) extending from the median part of the base to the
right side of the anterior 2/3 of the tongue, and the second
(30 x 25 mm) occupying the deep lingual base up to the hyoid
bone, thus inducing minimal reduction in the oropharyngeal lumen

cytological and architectural features of a follicular thyroid
carcinoma (Fig. 3a). Morphological characteristics were
confirmed by immunohistochemical evidence of extensive
thyroglobulin (Tg) and thyroid transcription factor 1 (TTF-
1) positivity in the cancer cells (Fig. 3b, c). Electron mi-
croscopy also revealed atypical thyrocytes exhibiting thin
and discontinuous basement membranes as well as inversion
of polarity (Fig. 3d, e). The final diagnosis was of infiltrating
follicular carcinoma in lingual thyroid (pT3NxMx).

One month later, Tg levels as high as 1440 ng/mL and
radioiodine lingual uptake of 10 % at24 h (TSH 94.2 mU/L;
TgAb negative) were detected. Furthermore, US revealed
multiple cervical lymph nodes at levels II, III, and V.

In May 2009, a further local intervention, along with the
removal of 50 lymph nodes from the II, III, and V left
levels, revealed several areas of neoplastic infiltration of
follicular carcinoma at the basis of the tongue and metas-
tasis of the follicular carcinoma in 1/50 lymph nodes ex-
amined. Subsequent oropharingoscopic evaluation showed
complete removal of the lingual lesion (Fig. 4).

Because of the follicular histotype, the extension of the
lesion, and the lymph node metastasis, in July 2009, a ra-
diometabolic treatment with 3.7 GBq of '*'I, following
levothyroxine withdrawal (TSH 201 mU/L; anti-thy-
roglobulin antibodies (TgAb) 1.18 IU/mL; Tg 497 ng/mL),
was performed. The 24/h cervical uptake was 10 %.

Post-treatment whole-body scintigraphy (pT-WBS), per-
formed 5 days following radioiodine administration,
documented multiple accumulations of the radioisotope in the
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Fig. 2 Specific and intense Tc99M uptake in the inferior half of the tongue. No activity is documented in the anterior region of the neck next to

the thyroid bed

hyoid and submandibular left region (Fig. 5a, b). Neck ultra-
sound was negative for suspicious lymph nodes. In February
2010, the contrast-enhanced CT scan of the neck and chest
revealed the presence of a 12-mm lymph node with a small
central hypodense area in the left paratracheal region. In July
2010, an additional activity of '*'T (4.6 GBq) on levothyroxine
withdrawal (TSH 176.2 mU/L, TgAb 5.14 IU/mL; Tg 18 ng/
mL) was administered to the patient. The second pT-WBS
showed a slight and focal radioiodine uptake, corresponding to
the lymph node lesion detected on CT scan (Fig. 5c, d). Over a
5-year follow-up period, either US evaluation of the neck or
recombinant human TSH (th-TSH) stimulated Tg values
proved the disease to be persistently cured.

Thyroid ectopy: genetic factors, epidemiology,
and clinical features

During embryonic life, the developing thyroid migrates from
the thyroid anlage region to its definitive location in front of
the trachea, leaving behind the foramen cecum. Occasionally,

the thyroid primordium (or a portion of it) fails to descend
throughout the normal pathway leading to disturbances in
thyroid organogenesis, finally resulting in a gland located in an
unusual position (thyroid ectopy), hypoplastic (thyroid hy-
poplasia), or absent (thyroid agenesis) [1]. All this conditions
are grouped under the term “thyroid dysgenesis” (TD), and
represent 80—85 % of the cases of congenital hypothyroidism
[8]. The most common ectopic location is the tongue (90 % of
reported cases), followed by the submandibular area, larynx,
trachea, esophagus, mediastinum, diaphragm, and heart [2].
Although TD is generally assumed to be a sporadic
disease, there is evidence that in about 5 % of cases genetic
factors are involved in its pathogenesis. Molecular studies
demonstrated that the transcription factors TITF1/NKX2-1,
FOXE1, PAXS, and HHEX are expressed in both mature
thyroid cells and their precursors, and that all of them are
co-expressed in the thyroid anlage only. This co-expres-
sion, at the very beginning of thyroid morphogenesis,
suggests that these genes might actually play an important
role in the organogenesis of the thyroid gland. Gene-tar-
geting experiments also demonstrated that FOXEIL is
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Fig. 3 Infiltrating adenocarcinoma with a prominent follicular pattern and inconspicuous stroma (a). Strong positivity for thyroglobulin (b) and
TTF-1 (c¢). A cancer cell displaying an intracellular lumen associated with primary lysosomes in proximity to the basal border (d). Detail in e

Fig. 4 a A lesion with fibroangiomatosis features extending from the base of the tongue. b Disappearance of the lesion after CO, laser treatment

and surgical excision

required for thyroid migration and that mice homozygous
for Foxel mutations show a sublingual thyroid [9, 10].
So far, no mutation in known genes has been associated
with the human ectopic thyroid, which represents more
than 50 % of TD.
The prevalence of LT is estimated between 1:100,000
and 1:300,000, with a female/male ratio of 3:1-8:1.
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However, the reported prevalence of this dysembriogenetic
defect increases to 1:4000-8000 when patients with known
thyroid diseases are considered [11]. Also, the presence of
thyroid-like inclusions was found at histological examina-
tion of cadaver tongues in almost 10 % of the examined
specimens, with no significant differences in sex distribu-
tion [12].
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Fig. 5 Anterior (a) and posterior (b) views of pT-WBS (July 2009).
Two well-defined and intense radioiodine uptake were detectable in
the hyoid region. Slight radioiodine uptake was also evident in
submandibular left region (black arrow). Anterior (c¢) and posterior
(d) views of pT-WBS (July 2010). A slight and focal radioiodine
uptake was evident in the cervical anterior region (black arrow). pT-

An overall figure of less than 500 symptomatic cases has
been described to date [2, 5, 13]. In 70 % of cases, the LT
is the only functionally active thyroid tissue and most pa-
tients display mild thyroid insufficiency [5], which often
becomes clinically manifest during periods of physio-
logical increased demand of thyroid hormone. In accor-
dance, although symptoms may occur at any age, most LT
cases are detected during puberty and pregnancy [11, 13,
14]. Symptoms are mostly related to the growth of the
lingual mass, and include sensation of foreign body, dys-
phagia, dysphonia, cough, snoring, and, in more severe
cases, respiratory obstruction and bleeding [2].

LT may be clinically suspected when examination re-
veals the presence of a median lingual mass. The most
sensitive diagnostic tool to confirm the diagnosis of LT is
radionuclide imaging [11, 15, 16]. It is interesting to note
that the LT tissue shows a rapid turnover of iodine, with a
half-life much shorter than normal thyroid tissue [17], thus
explaining the resistance of LT tissue to radioiodine abla-
tion occasionally reported in the literature [18]. When LT
uptake is confirmed, cervical activity is absent in most
cases, and US may either confirm the absence of a normal
thyroid gland in the pre-tracheal site or visualizing the
ectopic thyroid tissue at the base of the tongue. Both color
doppler US and B-flow imaging have been proposed as
useful tools for assessing ectopic thyroid vascularity [11,
19]. Finally, CT or magnetic resonance imaging (MRI)

WBS scans were obtained 5 days after radioiodine administration
using a double-headed gamma camera (Millennium VG, GE Medical
System) equipped with high-energy low-resolution parallel hole
collimators (HEHRPAR). Whole-body images were obtained from
head to proximal thighs (anterior and posterior views, matrix
256 x 256, magnification: 1, acquisition time: 10 cm/min)

scans are usually performed to delineate the extension of
the mass, mainly pre-operatively. Initial diagnostic inves-
tigations should also include thyroid function tests.

Lingual thyroid cancer: epidemiology, clinical
presentation, and management

Carcinoma arising from LT is rare. Its incidence is about
1 %, with a female/male ratio of approximately 2:1 and a
higher prevalence in the third decade of life [5, 20]. Fol-
licular carcinoma is usually reported as being the pre-
dominating histopathology in LTC [10, 20-24]. However,
among the 51 anecdotal cases of LTC described so far
(Table 1), histological findings range from equivocal de-
scriptions of malignancies [6, 7, 25-44], ultimately dating
back from the beginning of the last century to early 70s, to
detailed histopathological diagnoses of differentiated thyroid
carcinoma [20-23, 45-65]. Tightening our focus on LTC
diagnosed following the release of standardized criteria of
histological typing [66], the available data show that papil-
lary thyroid carcinoma (PTC) is actually the prevailing type
of LTC, accounting for about 65 % of the reported cases.
Nonetheless, the papillary to follicular ratio still remains
higher than that observed in eutopic thyroid (approximately
2:1in LT versus 4:1 in orthotopic gland [67]). Some authors
suggested this difference to be related to the long history of
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Table 1 Reported cases of lingual thyroid carcinoma (LTC)

Author Year Ref Sex Age Histology Orthotopic  Metastasis Therapy Clinical outcome
thyroid
Gunn 1910 [6] F 18  Carcinoma - - Surgery -
2 Rutgers 1910 [7] F 21  Adenoma - No Surgery Cured (3 years)
malignum
3 Brentano 1911 [25] F 42 Malignant Yes LN Surgery Relapse
struma
4 Seeyle 1916 [26] F 18  Encephaloid No - Surgery Cured (8 years)
cancer
5 Ray 1918 [27] M 74  Papillary - - Surgery Disease-unrelated death
projections
6  Hofer 1920 [28] M 50  Malignant - - Surgery Relapse (1 year)
7  Tyler 1923 [29] M 54  Carcinoma - LN-Lung Rad/Surg  Disease-related death
8  Ashurst & White 1925 [30] M 56  Adenocarcinoma - LN Surgery -
9  Peracchia 1927 [31] M 56  Struma maligno - LN Surgery -
10 Moulonguet 1930 [32] F 21 Malignant - No Surgery -
11 Caderas 1931 [33] M 39  Epithelioma - LN Rad -
12 Marchal 1935 [34] M 59 Follicular - LN-Renal, - Disease-related death
biceps (2 years)
13 Levi & Hankins 1935 [35] F 21 Low-grade No No Surgery Cured (9 months)
cancer
14  Watson & Pool 1940 [36] F 86  Carcinoma - - Surgery Cured (5 years)
15 Watson & Pool 1940 [36] ? ? Carcinoma - - - -
16 Watson & Pool 1940 [36] ? ? Carcinoma - - - -
17 Cromartie & 1941 [37] F 52 Adenocarcinoma Yes Lung Rad Disease-related death
Nelson
18 Wapshaw 1942 [38] F 20  Malignant No No Surgery Cured (18 months)
19 Graham & 1947 [39] F 47 Undifferentiated No Lung Rad Disease-related death
McWhirter (10 months)
20 Willis 1948 [40] M 26  Hurthle - - Surgery Disease-related death
21 Denecke 1950 [41] F 28  Adenocarcinoma — - Surgery/ -
Rad
22 Canciullo & Motta 1955 [42] M 28  Adenocarcinoma — LN None -
23 Rubbiani 1958 [43] F 34 Adenocarcinoma — - Surgery/ -
Rad
24 Mill 1958 [44] F 24 Malignant No No RAI Cured (2 years)
25 Potdar & Desai 1971 [45] M 12 Follicular No No Surgery/ Cured (16 years)
RAI
26 Kamat 1979 [46] F 40  Follicular No No Surgery/ Cured (5 years)
RAI
27 Singh 1979 [47] F 28  Papillary Yes No Surgery Cured
28 Gooder 1980 [22] F 40 Follicular Yes No Surgery Cured
29 Hoffmann 1991 [48] F 17 Papillary No No Surgery, -
RAI
30 Diaz-Arias 1992 [23] F 23 Follicular No No Surgery Cured (37 months)
31 Betkowsky 1993 [49] F 35  Follicular - - Surgery/ Cured
RAI
32 Jayaram 1995 [50] M 16  Papillary - - Surgery -
33  Polo Tomas 1996 [51] F 81 Follicular No No Died -
34 Bigotti 1997 [52] M 30  Follicular No - Surgery/ -
RAI
35 Winslow 1997 [53] M 23  Papillary/ No LN Surgery, Cured (2 years)
Follicular RAI
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Table 1 continued

Author Year Ref Sex Age Histology Orthotopic  Metastasis Therapy Clinical outcome
thyroid
36 Casella 1999 [54] M 66  Papillary Yes - Surgery/ -
RAI
37 Massine 2001 [20] M 57  Papillary No No RAV/ Relapse
Surgery
38 Seoane 2002 [24] F 58  Hiirthle No Sternum Surgery/ -
RAI
39 Kao 2002 [55] M 70  Papillary Yes LN Surgery/ -
RAI
40 Goldstein 2002 [56] F 48  Papillary No No Surgery/ -
RAI
41 Pérez 2003 [57] M 28  Papillary No No Surgery/ Cured
RAI
42  Falvo 2005 [58] F 30  Papillary, Yes LN Surgery/ Relapse
sclerosing RAI
43 Chaabouni 2006 [59] F 32 Papillary/ Yes No Surgery/
Follicular RAI
44 Kennedy 2007 [60] F 25  Papillary No LN Surgery/ Cured
RAI
45 Addams-Williams 2007 [61] F 50  Papillary/ No No Surgery/
Follicular RAI
46 Yaday 2008 [62] F 45  Medullary No No Surgery Cured (10 years)
47 Raju 2009 [63] F 45  Papillary - - Surgery -
48 Raju 2009 [63] F 63  Papillary® Yes Lung - -
49 Hari 2009 [21] ? ? Papillary/ - - Surgery/ -
Follicular RAI
50 Bhojwani 2012 [64] F 28  Papillary/ Yes - Surgery -
Follicular
51 Chen 2013 [65] M 42  Papillary/ Yes No Surgery, Cured
Follicular RAI
52 Present case 2015 - F 63  Follicular No LN Surgery/ Cured (5 years)
RAI

— Information not available; Rad external radiation therapy, RAI radioactive iodine, Papillary/Follicular Follicular variant of papillary carci-

noma, LN cervical lymph nodes
? Cytological diagnosis

hypothyroidism and compensatory hyperplasia due to the
absence of the orthotopic thyroid [24], thus resembling the
higher occurrence of more aggressive cancers reported in
iodine-deficient areas [68, 69]. Also, the hypothesis of his-
tological misclassification in some early reports, at a time
when the follicular variant of papillary thyroid carcinoma
was classified as follicular, has been advocated [24, 55].

So far, no cases of anaplastic LTC have been reported.
Interestingly, one case of medullary carcinoma has been
described, and its pathogenesis explained by an aberrant
migration to the tongue tissue of occasionally parafollicular
C-cells [61].

No specific risk factors for LTC are described in the
literature, and the same factors as are responsible for
neoplastic transformation in the cervical thyroid are likely
involved in LTC tumorigenesis [5].

The natural history of LTC remains largely unknown
due to the rarity of the condition. Like papillary tumors
arising from orthotopic thyroid tissue, lingual PTC shows
an indolent clinical course and a tendency to lymphatic
and especially cervical diffusion [2, 5, 20, 70]. In contrast,
hematogenous metastases are more common in follicular
carcinoma. In most of the cases reported, the neoplasia
was confined to the tongue, and locoregional lymph node
metastases and distant metastases (usually confined to the
lung or mediastinum) accounted for 20 and 14 % of
cases, respectively [5]. The coexistence of LTC with a
squamous cell carcinoma of the tongue was reported in
one patient whose LTC histotype was a PTC [71].

Early diagnosis of LTC is rather difficult as, if any,
symptoms are aspecific and may include hoarseness, dys-
pnea, or the perception that a foreign body is present due to
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pressure from the mass. Less frequently, the neoplasm may
cause dysphagia and/or hemoptysis. Clinical signs include
the presence of an oral mass, with or without bleeding.
Differential diagnosis includes symptomatic LT, thy-
roglossal duct cysts, lipoma, lymphangioma, hemangioma,
fibroma, lingual tonsil hypertrophy, mucous and dermoid
cysts, squamous cell carcinoma and lymphoma [2].

A biopsy of the lesion is required to distinguish the LTC
from normal LT tissue [5], even though cytological diag-
nosis may not be easy. Indeed, detailed histological studies
have shown that the LT tissue characteristically has an
incomplete or poorly defined capsule. Thus, normal lingual
thyroid tissue may erroneously be considered malignant
due to the muscle invasion that may occur as a result of a
defect in the capsule, which leads, in turn, to a fusion of
muscle and glandular elements [11, 72]. When the biopsy
is suggestive of lingual thyroid malignancy, the further
management is basically the same as for carcinoma arising
in orthotopic thyroid gland. Accordingly, preoperative
neck US is recommended to identify suspicious cervical
masses, and US-guided fine-needle aspiration of sono-
graphically suspicious lymph nodes should be performed to
confirm malignancy and plan the most appropriate
therapeutic approach. Differently from cancer arising in
orthotopic thyroid, routine preoperative use of other non-
invasive imaging technique (CT or MRI) is recommended.
Although MRI is more expensive and technically de-
manding compared to CT, it offers less radiation exposure
and is particularly helpful in differentiating thyroid tissue
from tongue muscle [20].

Because of the rarity of the condition there is no con-
sensus in the literature regarding the most appropriate
therapeutic approach [2, 5, 14, 20]. Surgical excision with
wide margins is usually recommended as a first-line ther-
apy, whereas a neck dissection is indicated only in the
presence of additional suspected lesions or metastatic dis-
ease [73]. The surgical procedure can be performed by a
number of techniques, including lateral pharyngotomy,
trans-hyoid incision or trans-oral intervention [11], the last-
named being the more frequently used approach reported in
the literature. In addition to the poor visualization of large
tumor masses that this access entails, the increased risk of
bleeding from the lingual arteries should also be taken into
account [74]. In a comparison of different surgical options,
Prasad and Bhat [75] argued the trans-oral approach to be
the easiest and to offer the best cost-benefit ratio. However,
in the case of large masses that extend deep into the tongue,
an external approach is indicated. Recently, some authors
described a minimally invasive trans-oral approach that
includes harmonic technology and high-resolution en-
doscopy, which can be accomplished on an outpatient stay
[76]. Post-operative edema was frequently reported, in
many cases requiring a temporary tracheotomy. Finally, the
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use of both trans-oral robotic surgery (TORS) and CO, -
laser for excision of ectopic lingual thyroid tissue has been
recently proposed, as they offer advantages over traditional
surgical techniques in terms of lesser bleeding and post-
operative morbidity [77-80].

To date, few reports have been published of cases that
allowed complete surgical removal of the LTC and high-
dose "*'T ablation treatment should be considered where
there is involvement of surgical margins by tumor cells or
more advanced disease [5, 52]. Treatment with 31T alone
should be limited to large cancers in which surgery would
be invalidating and to those patients who refuse surgery. In
literature two cases of LTC are described in which *'I
ablation was used as a first-line treatment and resulted in
reduction of tumor size, resolution of symptoms, and no
further evidence of disease progression in one of them [20,
44].

In addition to their diagnostic usefulness in detecting the
extension of the neoplasia, both CT and MRI are suitable
tools in early postsurgical/radioiodine follow-up, as they
provide complementary information to radionuclide
imaging scans on actual completeness of surgical resection
or reduction in tumor size [20].

As stated above, about 30 % of patients with lingual
thyroid have also an orthotopic gland. In such circum-
stances, when LTC is diagnosed, total removal of the
orthotopic gland should be performed in order to permit the
further follow-up of thyroid cancer by means of either
suppressed or stimulated Tg levels and diagnostic/
therapeutic use of '>'I.

Concerning the long-term management, the same rec-
ommendations pertaining to thyroid cancer arising from
orthotopic gland [81] are reasonably suitable for lingual
thyroid cancer. Accordingly, post-operative staging is
crucial to tailor appropriate management, including RAI
therapy and TSH suppression, as well as surveillance for
recurrent and metastatic disease.

Conclusions

The lingual thyroid is the most common form of thyroid
ectopy and, although rarely, it can harbor differentiated
thyroid cancer. As in orthotopic thyroid, papillary carcinoma
is the predominating histopathology in LTC. Nonetheless,
the frequency of follicular carcinoma is not negligible, ac-
counting for about one-third of the reported cases. A com-
bination of radiological assessments, including scintiscan,
ultrasound scan, magnetic resonance imaging, and bioptic
evaluation, should be performed in the presence of all sus-
picious lingual masses, especially in hypothyroid patients.
When a suspicious lesion is detected, surgery should be of-
fered as a first-line treatment in order to confirm the diagnosis



Endocrine (2016) 51:189-198

197

of malignancy. In the lack of evidence-based recommenda-
tions, we believe that procedures pertaining to follow-up of
thyroid cancer arising from orthotopic gland (levothyroxine
therapy, imaging, and periodic Tg assessment) may also be
reasonably applied to patients diagnosed with LTC. The
nonsignificant rate of neoplastic transformation in this
dysembriogenetic thyroid lesion should probably encourage
efforts to obtain a widely accepted consensus for the man-
agement of this rare condition.
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