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ABSTRACT
Objective: Ectopic thyroid tissue (ETT) is a rare abnormality of the thyroid gland and the true pre-
valence and importance is not known. The aim of this study was to evaluate ultrasonography (US) 
guided fine needle aspiration biposy (FNAB) results, sonographic features, and frequency of ETT 
detected in the midline of the neck. Subjects and methods: Five thousand five hundred and twenty 
outpatients who were referred to our thyroid clinic between September 2010 and April 2012 and un-
derwent thyroid US, were retrospectively analyzed. Patients with ETT, detected in the midline of the 
neck in US were included in the study. Thyroid functions, sonographic features, and US guided FNAB 
results were evaluated. Results: There were 81 (81.8%) female and 18 (18.2%) male patients with a 
mean age of 50.9 ± 11.7. The ETT in the midline was present in 1.79% (99/5,520) of the patients. In the 
majority of the patients, benign sonographic features (isoechoic, regular margin, type 1 vasculariza-
tion) were detected. There were 92 (92.9%) patients with a previous history of thyroidectomy and all 
were histopathologically benign. In 7 (7.1%) patients, there was no history of thyroid operation. FNAB 
results of ETT were benign. Conclusion: This study evaluated the importance of ETT detected inci-
dentally in the midline of the neck. Especially in patients with a history of thyroidectomy, the thyroid 
masses in the midline of the neck can be found as incidental with imaging methods. Our results su-
ggests that the incidence of malignancy in this group is much lower than orthotopic thyroid nodules 
and they are often benign. Arch Endocrinol Metab. 2016;60(3):231-5
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INTRODUCTION

T hyroid gland is located in front of the trachea be-
tween C5-T1 vertebrae. It’s derived from the fo-

ramen cecum at the back of the tongue and descends 
down. Thyroglossal duct remains open for a short time 
and then degenerate (1). Ectopic thyroid tissue (ETT) 
is a rare entity resulting from developmental defects at 
early stages of thyroid gland embryogenesis, during its 
passage from the floor of the primitive foregut to its 
final pre-tracheal position. As a result of defects du-
ring organogenesis various morphological variations of 
thyroid gland such as pyramidal lobe, thyroglossal duct 
cyst, hypoplasia, hemiagenesis and agenesis occurs. As 
the morphological variations are usually diagnosed inci-
dentally, the true incidence is therefore unknown. It is 
frequently found around the course of the thyroglossal 
duct (midline of neck) or laterally in the neck, as well as 
in distant places such as the mediastinum and the sub-
diaphragmatic organs (2). Developmental abnormali-

ties of the thyroid gland may cause clinical functional 
disorders and goitrogenic enlargement as well as ade-
nomatous and malign transformation may ocur (3,4). 
Malign transformation has been reported in thyroglos-
sal duct (5), pyramidal lobe (6) and as well as in other 
ETT (4). However, sonographic features ETT’s and 
FNAB indication is not known exactly. Therefore, in 
this study we aimed to evaluate US guided FNAB re-
sults, prevalence and sonographic features of ETT de-
tected in the midline of the neck.

SUBJECTS AND METHODS

Study protocol

This retropective study was carried out between 
September 2010 and April 2012. Thyroid ultrasono-
graphy (US) was performed to 5,520 outpatients, who 
were referred to our thyroid clinic because of thyroid 
dysfunction and/or palpabl thyroid nodules determi-
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ned in physical examination. Ninety nine patients, de-
tected ETT (length longer than 10 mm) in the midline 
of the neck were recruited for the study. ETT in the 
midline of the neck was defined as tissue found around 
the course of the thyroglossal duct, outside of ortoto-
pic thyroid tissue located anterolaterally to the second 
to fourth tracheal cartilages.  It was approved by the 
local ethical committee and written informed consent 
was obtained from all subjects.

Demographic datas, thyroid function parameters 
[thyroid stimulating hormone (TSH), free triiodo-
thyronine (fT3) and free thyroxine (fT4)] were exami-
ned in patients with ETT in the midline of neck and 
thyroid US was carried out. Thyroid US was performed 
by an experienced specialist using the same US machi-
ne. Tc99m pertechnetate scintigraphy was performed 
to only 99 patients with ETT in the midline of neck 
detected in ultrasonography, as well as confirmation of 
the diagnosis and for differential diagnosis. FNAB was 
performed to ETT with length longer than 10 mm. 
FNAB was carried out by an experienced specialist. 
Cytological evaluation was made by the same cytologist 
experienced in thyroid cytology. FNAB was repeated in 
tissue with nondiagnostic cytology results.

Exclusion criteria

Patients who have been operated for thyroid cancer or 
head and neck cancer, received RAI therapy, or radio-
therapy and under 16 years of age were excluded.

Laboratory examination

Serum TSH, fT3, fT4 were measured by chemilumines-
cence methods using commercial kits (Chemilumines-
cent Microparticle Immunoassay, CIMA) with Abott 
Arhictec machine. 

Ultrasonography

Ultrasonography Esaote color Doppler US (MAG Tec-
nology Co, Ltd. Model: 796FDII Yung-ho City, Tai-
pei, Taiwan) and a superficial probe (Model No: LA523 
13–4, 5.5–12.5 MHz) were used for standard US. The 
sonograms were evaluated retrospectively by two re-
viewers for the following features: location of the mass, 
volume, echogenicity of the internal contents, marginal 
regularity, type of calcification and vascularization pattern 
(stage 1: absence of blood flow; stage 2: peripheral vas-
cularization; stage 3: intranodular vascularization; stage 
4: marked intranodular vascularization). ETT was classi-

fied into four categories according to the location of the 
upper end: tongue base, hyoid bone, thyrohyoid mem-
brane, and thyroid cartilage. Internal echogenicity was 
classified as isoechoic (similar echogenic with adjacent 
tissues), hypoechoic (lower amplitude echoes than sur-
rounding tissue), or hyperechoic (more echogenic than 
adjacent tissues). Marginal regularity also was classified as 
either irregulary or regulary. Calcification was classified 
into four categories: no calcification, microcalcification, 
macrocalcification, and rim calcification. Microcalcifica-
tion was defined as hyperechoic spots less than 1 mm in 
diameter with or without posterior acoustic shadowing.

US guided FNAB

US guided FNAB was performed under US guidance 
using a General Electric Logiq pro200 (Model number: 
2270968, GE Healthcare Korea, Seongnam-SI, Gyeon 
GGI-DO, Korea) and a 5.5–7.5-MHz probe.

Thyroid scintigraphy

The Tc-99m pertechnetate thyroid scintigraphies were 
performed to verify the localization of ectopic tissue in 
all patients.

Cytological and histopathological examination 

Pathologic correlation was obtained by reviewing the 
medical records, including pathology reports, from all 
patients. Materials obtained by US guided FNAB were 
air-dried, stained with the May-Grünwald–Giemsa 
stain, and evaluated according to Bethesda system clas-
sification (7). 

Statistical analysis 

Statistical analyses were performed using SPSS for Win-
dows (version 15.0.1; SPSS, Inc. Chicago, IL). Des-
criptive statistics were done.

RESULTS

The distrubition of frequency, age, sex, operation his-
tory, thyroid status in the patients with ETT in the mi-
dline of neck are summarized in table 1. ETT in the 
midline of neck was present in 1.79% (99/5520) of the 
patients. Ninety-two patients (92.9%) had a previous 
history of thyroidectomy (56.5% lobectomy, 44.5% 
subtotal thyroidectomy) while 7 (7.1%) patients had 
no history of the thyroidectomy. Seventy six point ei-
ght percent of patients was euthyroid. Thirteen point 



Co
py

rig
ht

©
 A

E&
M

 a
ll r

ig
ht

s r
es

er
ve

d.

233

Thyroid tissue in the midline of the neck

Arch Endocrinol Metab. 2016;60/3

one percent and 10.1% of patients were hypothyroid 
(taking L-thyroxin treatment and euthyroid with the 
treatment) and hyperthyroid (taking thionamide treat-
ment and euthyroid with the treatment), respectively. 

Ultrasonographic features and FNAB results of pa-
tients with ETT in the midline of neck are summarized 
in table 2. There were benign ultrasonographic features 
in the majority of the patients. 

FNAB results of all ETT in the midline of neck were 
benign thyroid follicular cells.

Scintigraphic and sonographic appearance of ETT 
in the midline of neck is seen in figures 1 and 2.

Table 1. The distribution of frequency, age, sex, operation history, thyroid 
status in the patients with ectopic thyroid tissue in the midline of the neck

Patients with ETT
[n(%)]

Frequency in each sex
Female
Male 

81 (81.8)
18 (18.2)

Age (mean) 50.9 ± 11.7

Thyroid function
Euthyroid
Hypothyroid
Hyperthyroid 

76 (76.8)
13 (13.1)
10 (10.1)

Operation history 
Yes
No 

92 (92.9)
7 (7.1)

ETT: ectopic thyroid tissue.

Table 2. Sonographic features and FNAB results in the patients with 
ectopic thyroid tissue in the midline of the neck

Patients with ETT
[n (%)]

Echogenicity
Isoechoic
Hyperechoic
Hypoechoic

83 (83.9)
11 (11.1)

5 (5)

Cystic degeneration 
Yes
No

12 (12.1)
87 (87.9)

Calcification 
no
Micro
Macro
Rim 

91 (91.9)
3 (3)
5 (5)
0 (0)

Margin regularity 
Regular
Irregular

96 (97)
3 (3)

Vascularization
Type 1
Type 2
Type 3
Type 4

62 (62.6)
35 (35.4)

2 (2)
0 (0)

Localization 
Tongue base 
Hyoid bone
Thyroid cartilage

0 (0)
70 (70.7)
14 (14.2)

Thyrohyoid membrane 15 (15.1)

FNAB (benign thyroid follicular cells) 99 (100)

FNAB: fine needle aspiration biopsy.

Figure 2. Sonographic appearance of ectopic thyroid tissue in a euthyroid 
patient (A) and a hypothyroid patient (B).

Figure 1. Scintigraphic appearance of ectopic thyroid tissue in a euthyroid 
patient (A) and a hypothyroid patient (B).

DISCUSSION

Thyroid gland is an endocrine organ, located in front of 
the trachea, however, it has various anatomical and de-
velopmental anomalies which are ectopic thyroids, ac-
cessory thyroids, and retrotracheal extensions (8). The 
most common localization of ectopic thyroid is ton-
gue, midline and lateral of neck region (9-11). Ectopic 
thyroid tissue is a rare abnormality of the thyroid gland 
and the true prevalence and importance is not known. 
Therefore, in this study, we aim to evaluate US guided 
FNAB results and sonographic features, frequency of 
ETT detected in the midline of the neck.

Ectopic thyroid tissue in the midline of the neck, 
often occurs as a result of various defects during orga-
nogenesis or a result of post-surgical seeding. It was 
reported that this tissue becomes hypertrophic under 
the influence of increased thyrotrophin in thyroidecto-
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mized patients (12). Similarly, most of our patients had 
previous thyroidectomy history.

Ectopic thyroid tissue is rarely seen and often deter-
mined incidentally in asymptomatic patients (13). The 
prevalance of ETT is about 1 per 100,000-300,000 pe-
ople, and 1 in 4,000 to 8,000 patients with the thyroid 
diseases and male to female ratio is 1/4 (14,15). Howe-
ver, in autopsy studies, the prevalence was found 7-10% 
(16,17). Ectopic thyroid tissue is most common in ol-
der than 40 years, especially in populations of Asian ori-
gin (18,19). In our study, prevalence of ETT was found 
1.79% in the patients with the thyroid diseases and male 
to female ratio was 1/4.5. Neck US is not routinely 
performed worldwide, so ETT may be overlooked, this 
should be the reason of high prevelance in our study. 

Anterior midline thyroid ectopia is most common-
ly derived from thyroglossal duct remnants, which are 
thyroglossal duct cyst and lingual thyroid, as well as 
pyramidal lobe (20). Differential diagnosis of ETT in 
the midline of the neck is not always very easy. Proba-
bly, most of our cases may be thyroglossal duct remnant 
or pyramidal lobe. In our study, normal anatomy was 
deteriorated because of operation history of the most 
patients, so we could not assessed the masses, whether 
they are thyroglossal remnant or pyramidal lobe. 

In 30%-70% of reported cases, the ectopic tissues 
were functionally hypothyroid; only a few cases were 
hyperthyroid (21). In our series, 76.8% patients with 
ETT was euthyroid (not under L-thyroxin treatment), 
13.1% hypothyroid, 10.1% was hyperthyroid.

As in the thyroid gland, goitrogenic enlargement, 
adenomatous and malignant transformation may ocur 
also in the ETT (3,4). Primary thyroid carcinomas ari-
sing from ETT are uncommon and have been reported 
in cases of lingual thyroid, thyroglossal duct cyst and 
pyramidal lobe, lateral aberrant thyroid tissue, medias-
tinal, and struma ovarii. Most tumors are papillary car-
cinomas. However, follicular, mixed follicular, and pa-
pillary Hurthle cell and medullary carcinomas have also 
been described (21). Thyroglossal remnant carcinomas 
(TRC) have been reported about 0.7-1.5% (22). Our 
data ( malignancy rate 0%) also supports that the inci-
dence of malignancy is very low in this group patients.

Clinical presentation of TRC is very similar to be-
nign masses and can not be differentiated in terms of 
size, localization and appearance. Therefore, in many 
cases, the diagnosis of malignancy can not be put until 
the operation (13). However, if remnant is hard, fixed, 
or irregular or associated with pathologic lymphadeno-
pathy, carcinoma should be suspected (23). Additio-

nally, increased risk of occult malignancy was reported 
in ETT especially when they include solid lesions (24). 
In our study, unlike from the other studies, features of 
ETT were identified with the US. The majority of ETT 
had benign sonografic features that was isoechoic, re-
gular margin and type 1 vascularization and was locali-
zed in at the level of the hyoid bone. In our series, the 
absence of malignancy may result from benign sono-
graphic features detected in our patients. 

In many studies, the diagnosis of malignancy was 
performed incidentally with histopathological evalua-
tion after surgery (13). Thus, the use of FNAB with ul-
trasound guidance may enhance the preoperative diag-
nosis. Carcinoma arising from the thyroglossal duct 
remnants constitutes a very uncommon histopatho-
logical entity (22). In our series, similarly, we did not 
observe any malignant cytology result. Because of the 
low prevalence of malignancy in ETT, we think FNAB 
is probably not cost-effective or appropriate.

In conclusion, we evaluated the clinic importance 
of ETT detected incidentally in the midline of neck as 
a single center experience. Especially in patients with a 
history of thyroidectomy, the thyroid masses in the mi-
dline of the neck can be found as incidental with ima-
ging methods. Our results suggests that the incidence 
of malignancy in ETT group is much lower than or-
thotopic thyroid nodules, and they are mostly benign. 
Therefore, we believe that it would be appropriate to 
follow-up of that midline masses if there is no sonogra-
phic features indicating malignancy.
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