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INTRODUCTION 

The most common congenital mass in the neck is the 

thyroglossal duct cyst; 60-80% of thyroglossal duct cysts 

are associated with the hyoid bone.1,2 Paramedian 

thyroglossal duct cysts can mimic a second branchial 

cleft cyst, cystic hygroma, devoid cyst, epidermoid cyst, 

thyme cyst, bronchogenic cyst, lymph node and 

laryngocele are the other differential diagnosis.1,3-5 At 

least 50% of patients with a thyroglossal duct cyst present 

before 20 years of age, usually with a gradually enlarging 

painless mass.2,4  

When a child or young adult presents with a mass in the 

anterior portion of the neck, diagnostic considerations 

include a thyroglossal duct cyst and ectopic thyroid 

tissue. These entities are often suspected clinically, and 

imaging provides an opportunity to evaluate the extent, 

confirm the diagnosis, and evaluate for complications. 

Although the diagnosis of a thyroglossal duct cyst can 
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ABSTRACT 

 

Background: The ectopic thyroid tissue in thyroglossal cyst or suprahyoid swelling is one of most important 

differential to be diagnosed. The purpose of this study was to find out role of Technetium-99m Pertechnetate Thyroid 

Scintigraphy (TS) to detect functioning thyroid tissue in ectopic locations presenting as midline neck swelling.  

Methods: A retrospective observational study was done where 26 subjects presenting with midline neck swelling 

were included. These subjects were injected with 1-5MBq/kg of Technetium-99m Pertechnetate to perform the TS. 

The uptake of tracer in the midline neck swelling and in other ectopic location was assessed. The comparison with 

Ultrasound (USG) was also done. 

Results: 12 (46.15%) subjects presented with infra hyoid swelling and rest 14 (53.85%) presented with supra hyoid 

and submental swelling. 33.3% subjects presenting with thyroglossal duct cyst showed functioning thyroid tissue. 

Also 4 subjects showed dual functioning ectopic tissue. USG an TS showed concordant results for detecting thyroid 

tissue in ectopic location (p=0.68). However, TS performed better to detect ectopically located thyroid tissue 

(p=0.0086).  

Conclusions: USG and TS showed similar results to detect thyroid tissue in normal location. However, TS is better to 

detect topically located thyroid tissue. TS adds information of functioning thyroid tissue during workup of midline 

neck swelling.  
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often be made clinically, preoperative imaging may be 

performed to identify the anatomic extent of the cyst, 

identify ectopic thyroid tissue, and evaluate for potential 

malignancy within the cyst.3,4  

 Imaging characteristics of a thyroglossal duct cyst as a 

simple cyst and of ectopic thyroid tissue as a 

hyperattenuating soft-tissue mass can help identify these 

lesions at computed tomography (CT); however, intrinsic 

magnetic resonance, CT, and ultrasonographic imaging 

characteristics alone cannot be used to confirm the 

diagnosis. Rather, knowledge of the typical course of the 

thyroid primordium during embryologic development is 

essential to understand the variant locations along this 

path where thyroid tissue can be found.3 Portions of the 

tract and remnants of thyroid tissue associated with it 

may persist at any point between the tongue and the 

thyroid. Ectopic thyroid tissue may also be seen in the 

walls of thyroglossal cysts. Thus, the identification of 

functioning thyroid tissue is prudent. Also, the 

knowledge of functioning status of native thyroid gland is 

important during preoperative evaluation.6  

Even if the Ultrasound (USG) is the main preferred 

investigation of choice that does not involve radiation 

exposure; the assessment of ectopic thyroid in 

retrosternal, intralaryngeal, or intratracheal locations is 

largely limited.7 The purpose of the study was to assess 

the role of Technetium Pertechnetate-99m Thyroid 

Scintigraphy (TS) to assess the functioning status of 

eutopic (normal location) thyroid gland and ectopic 

thyroid tissue located in midline neck swellings in supra-

hyoid and infra-hyoid locations.  

METHODS 

This was a retrospective observational study where 26 

subjects (13 boys and 13 girls) referred to the Nuclear 

Medicine Departments during period from Jan 2008 to 

Jan 2018 for Technetium-99m Pertechnetate were 

included. The inclusion criterion was patients presenting 

with mid-line or anterior neck swelling. The USG of neck 

was suspicious for thyroid tissue or was unable to 

differentiate between thyroid tissue and lymph node. The 

subjects previously diagnosed with congenital 

hypothyroidism and on thyroxin replacement therapy 

were excluded. The intake of drugs and food items 

causing iodine interference that reduces Technetium-99m 

uptake by the subject was ruled out.  

The subjects were injected with mean dose of 1mCi 

(37MBq) (dose adjusted to body weight in children, 1-5 

MBq/kg) of Technetium-99m Pertechnetate 

intravenously. The anterior and lateral images of head, 

neck and mediastinum were acquired under gamma 

camera for 300k counts each 20minutes after the injection 

of radiotracer.8 The Single Photon Emission Computer 

Tomography/Computer Tomography (SPECT/CT) 

images were acquired using low dose CT; as required. 

The scan was visually interpreted by Nuclear Medicine 

Physician for presence of uptake of Technetium-99m 

Pertechnetate at normal thyroid gland location, 

corresponding to midline or anterior neck swelling and at 

ectopic location.  

The uptake of Technetium-99m Pertechetate in the tissue 

in thyroid gland located at anatomical position was 

considered as functioning eutopic thyroid gland. The 

uptake of Technetium Pertechnetate in the midline neck 

swelling was considered as functioning thyroglossal cyst. 

The concentration of Technetium-99m Pertechnetate in 

ectopic location (suprahyoid) was considered as 

functioning sublingual or lingual thyroid tissue.  

The presence of functioning thyroid tissue in mid line or 

anterior neck swelling was compared using TS and USG. 

The functioning thyroid tissue at normal anatomical 

position on TS and presence of thyroid gland on USG 

was also compared. The additional functioning thyroid 

tissue at ectopic locations was assessed on TS. 

Two tiled Chi square test with Yates Correction and 

Fixers exact test were used to find out the difference in 

the detection of thyroid tissue at eutopic and ectopic 

location using TS and USG. The p value of <0.01 was 

considered as statically significant. 

RESULTS 

The mean age of presentation of midline neck swelling 

was 13.5 yrs with majority of subjects presented after 10 

years (65%). There were 12 (46.15%) subjects presented 

with infra hyoid swelling and the rest 14 (53.85%) 

presented with supra hyoid or sub-mental swelling 

(Figure 1).  

The mean TSH was 13.3 µIU (Table 1). There was 

significant difference noted in the TSH value and location 

of functioning thyroid tissue (p=0.0163). The subjects 

with functioning eutopic thyroid showed preferentially 

low TSH (<20) (Table 2). 

USG and TS showed 100% concordant results for the 

eutopic thyroid tissue (Table 3, Figure 2). However, with 

respect to the detection of ectopically located thyroid 

tissue TS (p=0.0086) performed better than the USG 

(p=0.6806). The TS was able to detect additional ectopic 

thyroid tissue especially in lingual region. (Figure 3) 

There were 4 patients detected with dual ectopic thyroid 

tissue on TS in lingual regions in addition to sub mental 

and thyroglossal cyst tissue (Table 1). 13 (50%) subjects 

showed absence of functioning thyroid tissue on TS in 

midline swellings. Also, presence of functioning eutopic 

thyroid gland was demonstrated using TS. There were 18 

patients presenting with thyroglossal duct cyst on USG 

and few of them presented with ruptured cysts with 

infection. 6 (33.3%) of them showed presence of 

functioning thyroid tissue on TS and the rest were non-

functioning cysts (Figure 4). 
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Table 1: Clinical presentation with USG and TS findings of subjects. 

Age Sex Presentation  
TSH 

(µIU) 
USG  TS 

    

Thyroid 

Gland 

in 

normal 

location  

Ectopic 

Thyroid 

tissue in 

normal 

location  

Ectopic  

18 

yrs 
F 

midline neck 

swelling - below 

hyoid 

2.4 

+ only 

right 

lobe 

- 
+ 

hemiagenesis  
- 

18 

yrs  
M 

Midline neck 

swelling - supra 

hyoid 

3.4 - 
ectopic Thyroid - 

submental 
- 

Dual ectopic - sublingual 

and supra hyoid location 

12 

yrs  
M submental swelling  50 - ectopic thyroid  - 

sublingual functioning 

thyroid tissue 

25 

yrs  
F 

difficulty in 

swallowing and 

submittal swelling 

75 + - + Functioning lingual thyroid 

17 

yrs  
F submental swelling  70 - thyroglossal cyst - 

Dual - thyroiglossal tract 

and supra hyoid 

16 

yrs  
F submental swelling  15 - 

submental cystic lesion 

thyroid or lymph node 
- 

Dual- lingual and supra 

hyoid tissue 

11 

yrs  
M  

Midline neck 

swelling  
24.3 - thyroglossal cyst  - 

Dual -sublingual and 

thyroglossal cyst  

15yrs F 
midline neck 

swelling 
20 - thyroglossal cyst  - 

Thyroiglossal cyst - 

functioning  

8 yrs M 
midline neck 

swelling 
5.4 + thyroglossal cyst  + - 

1.5 

yrs  
M  

Midline neck 

swelling  
7.1 + thyroglossal cyst  + - 

25 

yrs  
F 

midline neck 

swelling 
12.51 - 

enlarged isthmus and 

thyroglossal cyst  
- 

Functioning isthmus and 

thyroglossal cyst 

25yrs  F submental swelling  3.7 + 
thyroid tissue/ lymph 

node 
+ - 

1.5 

yrs  
M 

midline neck 

swelling  
2.1 + 

thyroid swelling /lymph 

node 
+ - 

14 

yrs  
F 

midline neck 

swelling 
4.2 + thyroglossal cyst  + - 

32 

yrs  
F 

submental swelling 

and bleeding per oral 
8 - Thyroid swelling  - Functioning lingual thyroid 

23yrs  F submental swelling  7 - thyroid swelling  - Functioning lingual thyroid 

14 

yrs  
M submental swelling  3.9 + - + - 

8 yrs  M 
midline neck 

swelling 
4.1 + thyroglossal cyst  + - 

2 yrs  M  
midline neck 

swelling 
1.83 + thyroglossal cyst  + - 

3 yrs  F 
midline neck 

swelling 
2.01 + thyroglossal cyst  + - 

5 yrs  F 
midline neck 

swelling 
2.5 + thyroglossal cyst  + - 

17 

yrs  
M submental swelling  5.03 + 

ectopic thyroid/lymph 

node 
+ - 

18yrs  F  submental swelling  6.79 + 
ectopic thyroid /lymph 

node 
+ - 

11 

yrs  
M 

submental fullness 

and bleeding per oral  
2.78 + 

ectopic thyroid /lymph 

node 
+ - 

2 yrs  M  submental swelling  3 + 
ectopic thyroid /lymph 

node 
+ - 

9 yrs  M  
midline neck 

swelling  
4 - thyroglossal cyst  - 

functioning thyroglossal 

cyst 
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Table 2: Correlation of TSH with location of functioning thyroid tissue on TS. 

Functioning Thyroid 

tissue on TS 
Sublingual  

Thyroglossal 

cyst  

Dual Ectopic 

tissue  

Both ectopic and 

Eutopic thyroid  

Eutopic (normal 

location) Thyroid only  

 TSH (µIU)      

< 20  2 2 2 0 15 

≥ 20 1 1 2 1 0 
TSH: Thyroid Stimulating Hormone. TS: Tc-99m Pertechentate Thyroid Scintigraphy. P = 0.0163 (between TSH value in ectopic and 

ectopically located thyroid tissue using Fixers Exact test) 

 

Table 3: Correlation between USG and TS for detection of functioning thyroid tissue in subjects presenting with 

midline neck swelling. 

 Eutopic (normal 

location) thyroid tissue  
Ectopic functioning thyroid tissue  

Concordent  

Not visualised on both USG and TS  10 2 

Visualised on both USG and TS  16 10 

Discordant 

Only seen on TS  0 5 (1 sublingual and 4 dual ectopic) 

Only seen on USG (Thyroglossal cyst) 0 13 
USG: Ultrasound. TS: Tc-99m Pertechentate Thyroid Scan 

 

 

 

Figure 1: Various ectopic located thyroid tissue seen 

on TS as sub-mental (black arrow, A1 anterior image 

and A2 left lateral image), functioning thyroglossal 

tissue along with ectopic thyroid tissue (red arrow, B1 

anterior image and B2 left lateral image), dual 

functioning ectopic tissue in thyroglossal duct cyst and 

sub lingual (blue arrow, C1 anterior image and C2 

lateral image). 

DISCUSSION 

The mean age of presentation of this study group was 

13.5 yrs that is incongruent with the existing literature.2,3 

Of all thyroglossal duct cysts, 25-65% are found in the 

infrahyoid portion of the neck, and they tend to splay the 

strap muscles or lie slightly off the midline, deep to or 

embedded within the strap muscles, with a thin 

connecting stalk to the midline.3 However in this study 

group 46.15% subjects presented with infra hyoid 

swelling.  

Sonography is useful due to its easy availability and high 

sensitivity in the detection of thyroid pathologies.  

 

Figure 2: Functioning status of midline neck swelling 

on TS A) non-functioning (black arrow), B) 

functioning thyroglossal duct cyst (blue arrow), C) 

hemiagenesis with right lobe functioning (red arrow). 

It allows the demonstration of pathological conditions 

accompanying thyroid developmental anomalies, i.e. 

concomitant focal lesions as well as autoimmune or neo-

plastic processes. Despite its unquestionable advantages, 

this examination also has several limitations. The 

ultrasound waves do not penetrate through calcified 

structures.9 However, one of the significant limitations of 

ultrasonography is poor sensitivity in visualisation of 

ectopic thyroid, if compared to radionuclide scanning.10,11 

Our study also supported the same finding especially with 

respect to the deep seated (lingual and sublingual) thyroid 

tissue. TS detected additional functioning lingual and 

sublingual thyroid tissue in subjects better than the USG. 

The dual ectopic thyroid tissue was also detected by TS 

in 4 patients. This study added the information regarding 
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functioning status of thyroglossal duct cyst. 33.3% of 

them showed presence of thyroid tissue.12 Thus TS was a 

better guide to decide about the surgical resection/ 

excision biopsy of these swellings.13,14 

 

Figure 3: Dual functioning thyroid tissue detected on 

TS A) anterior and left lateral images of TS showing 

two foci of thyroid tissue C and D) SPECT/CT images 

of TS clarifying the location at lingual and sub mental 

region. 

 

Figure 4: 9 yrs male presented with midline neck 

swelling (A) that showed thyroglossal duct cyst on 

USG (B) and TS showed only functioning thyroid 

tissue in the thyroglossal duct cyst (C and D). 

Although radionuclide image of the thyroid obtained with 

Technetium-99m Pertechnetate, is useful in identifying 

thyroid tissue, either in the usual thyroid bed or at ectopic 

sites; a normal thyroid gland can trap the majority of the 

radionuclide, making identification of small ectopic rests 

difficult.1,4 Our study did not have significant interference 

from the normal thyroid tissue as TS could detect 

additional functioning thyroid tissue in 5 patients (one of 

them showed ectopic thyroid and thyroglossal tract and 

the other 4 patients showed dual ectopic tissue in lingual 

and along thyroglossal tract). One of the patients had 

hemiagenesis; who presented with midline neck 

swelling.15-17 Four patients (15.3%) presented with dual 

ectopically functioning thyroid tissue in the study 

population.11,18 A study on comparison of combined 

Ultrasound and Isotope scanning verses Ultrasound 

scanning alone concluded that Isotope scanning was 

superior to ultrasound in detection of ectopic tissue.11,19,20 

The incidence of dual ectopic thyroid tissue was about 

20%; whereas our study with the given subset showed 

15.8%. 

The subjects included in our study presented late with not 

significantly raised TSH and the TSH levels were <20 in 

eutopic thyroid tissue and ectopic thyroid tissue showed 

further raised TSH levels. Such comparison of ectopic 

thyroid tissue with TSH level has been done and has 

found similar results.21 

As this was a retrospective observational study; the 

cytology findings of the midline swelling could not 

performed; the sensitivity and specificity of TS and USG 

could not be determined.  

CONCLUSION 

This retrospective study emphasizes the indispensable 

role of TS in midline neck swellings of childhood. TS 

performed better than USG specially to detect ectopically 

located thyroid tissue at lingual and dual functioning 

ectopic thyroid tissue. The functioning status of thy-

roglossal cysts was determined using TS. This may help 

the surgical management of midline neck swellings 

better. Further studies of histopathological co-relation 

with imaging are required to understand the 

characterization of midline neck swelling. 
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