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Introduction 

Ectopic thyroid tissue (ETT) is defined as thyroid tissue 
located anywhere other than its normal anatomical location 
in the neck, adjacent to the trachea just below the larynx. 
ETT most commonly occurs secondary to a developmental 
abnormality involving variation from normal embryologic 
thyroid descent from the floor of the primitive foregut 
to its final location anterior to the trachea (1-3). The 

most common location for ETT is the base of tongue but 
locations include the submandibular or sublingual region, 
larynx, trachea, mediastinum, or even heart (2,4). ETT 
is a rare phenomenon with an overall prevalence of 1 per 
100,000–300,000 in the general population, and 1 per 
4,000–8,000 in patients with thyroid disease (5). It has been 
reported to be more common in women and can diagnosed 
at any age, but most cases are identified during childhood, 
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adolescence and peri-menopause (6). 
Thyroid function tests are recommended in patients with 

ETT, given that a high percentage of patients have evidence 
of hypothyroidism (7). To detect ectopic thyroid and 
evaluate for the presence of thyroid in its normal location, 
nuclear medicine radioiodine thyroid uptake scan is the 
most effective diagnostic tool. Ultrasound (US), computed 
tomography (CT), magnetic resonance imaging (MRI), and 
single photon emission computed tomography (SPECT) 
with CT (SPECT-CT) are additional modalities used to 
better delineate the location and extent of ectopic thyroid 
and for pre-surgical evaluation (5). If there is high concern 
for malignancy, fine needle aspiration (FNA) or tissue 
biopsy are recommended in patients with ETT (7). 

There is no consensus about the optimal therapeutic 
strategy for ETT. Surgical resection of ETT depends on 
size, symptoms, risk of complications, and concern for 
malignant transformation. In cases with mild symptoms 
and hypothyroidism, treatment with levothyroxine may 
lead to significant mass size reduction and symptom relief. 
Asymptomatic euthyroid patients do not require any 
intervention and should be followed up for any clinical 
symptoms (5,8). 

Mediastinal ectopic thyroid tissue is a rare subtype of 
ETT and accounts for approximately 1% of all ETT cases 
(6,9). Although it is a rare diagnosis, it should be considered 
in the differential diagnosis of all mediastinal masses, as it 
usually requires management and treatment different from 
those of other mediastinal masses. Here we retrospectively 
review our institution’s experience with patients who 

underwent surgical resection of mediastinal ETT. We 
present the following article in accordance with the AME 
Case Series reporting checklist (available at https://jtd.
amegroups.com/article/view/10.21037/jtd-22-479/rc).

Case presentation 

A search for “ectopic thyroid” was performed in the 
Stanford pathology database from 1996 to June 2021. 
Patients under 18 years of age and those with known 
history of thyroid neoplasm were excluded. Among a total 
of 202 specimens that were identified, seven were classified 
as mediastinal. These seven patients’ electronic medical 
records were then reviewed for demographics, preoperative 
evaluation, surgical procedure, and postoperative 
complications. The study was conducted in accordance 
with the Declaration of Helsinki (as revised in 2013). This 
study was approved by the Stanford University Institutional 
Review Board, with protocol number 59223. Publication 
of this case series and accompanying images was waived 
from patient consent according to the Stanford University 
Institutional Review Board. We used descriptive statical 
analysis for this case series. 

Patient demographics 

We identified seven patients who underwent surgical 
resection for mediastinal ETT (Table 1). The mean age was 
54 years (range, 30–75 years) at the time of surgery. Four of 
the patients were female. 

Clinical presentation 

Chest pressure and cough were reported in two patients. 
One patient had worsening hoarseness and occasional 
dysphagia for six months. Two patients reported neck pain 
(one after a mechanical fall), which led to further work 
up. One patient noticed swelling at the right base of the 
neck followed by dysphagia. Two of the patients had no 
significant presenting symptoms and the thoracic mass was 
an incidental finding, but in further investigations, one 
reported intermittent night sweats. 

Thyroid function tests were checked in four of the cases. 
Two of the patients had thyroid stimulating hormone (TSH) 
checked before and after surgery, one only before surgery, 
and one only after surgery. All TSH values were within 
normal limits. 

Before surgery, ectopic thyroid was a possibility in all 
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patients, but no one had a biopsy proven diagnosis. Patient 
2 underwent mediastinoscopy and Patient 6 underwent 
endobronchial ultrasound (EBUS) guided biopsy. For 
Patient 1, the surgeon noted a clinical diagnosis of ectopic 
thyroid, although there was also concern for malignancy. In 
four patients, there was a concern for malignancy. Patients 
1 and 6 had a history of malignancy and there was concern 
for metastasis. Patient 4 had an anterior mediastinal mass 
concerning for thymoma. Patient 5 had a heterogeneous 
and highly vascular mass concerning for paraganglioma or 
neuroendocrine tumor.

Radiology

Details are summarized in Table 1. All patients in our study 
underwent CT scans of the chest. Locations of ETT, 
using the 4-compartment model of the mediastinum (10), 
included three lesions in the superior mediastinum, one 
anterior, one middle, and two in the posterior mediastinum. 
The mean lesion diameter was 3.6 cm (range, 2–6 cm).

Patient 1 underwent thyroid uptake scan which revealed 
radioactive iodine uptake, suggesting that the mediastinal 

lesion was probably thyroid tissue. Patient 3 underwent 
fluorodeoxyglucose positron emission tomography computed 
tomography (FDG PET-CT) scan, which showed mild 
increase in size of the known homogeneous anterior 
mediastinal soft tissue mass (Figure 1). Patient 5 underwent 
a cervical MRI after a fall which revealed the 6.9 cm 
prevertebral heterogeneously enhancing mass (Figure 2). 
Patient 6 presented with right lung neuroendocrine tumor, 
as demonstrated by dotaTATE-PET-CT scan, with lack of 
avidity of the posterior mediastinal mass (Figure 3).

Surgical resection

Surgical approach varied by location. Two of the superior 
mediastinal ETT were resected through a cervical 
approach, and the remaining one resected through a median 
sternotomy, combined with a cardiac valve operation. The 
remaining four mediastinal ETT were resected through 
the chest, two with a robot-assisted approach and two with 
a posterolateral thoracotomy. One of the patients who 
had a robot-assisted approach had a combined lobectomy 
for neuroendocrine tumor. One of the patients who had a 

Table 1 Case series of patients who underwent surgical resection for mediastinal ectopic thyroid tissue at Stanford between January 1996 and 
June 2021

Patient
Age  

(years)/sex
Initial presentation Imaging finding

Pre-Op TSH 
(mIU/L)

Post-Op TSH 
(mIU/L)

Surgical indication

1 67/M Hoarseness,  
dysphagia

2 cm upper mediastinal mass 
anterior to the trachea

N/A N/A Concern for malignancy 
(metastasis)

2 52/M Night sweats 6 cm heterogenous mass, 
centered in the right paratracheal 
region with mild narrowing

N/A N/A Symptomatic

3 30/F Cough, chest pressure 2.7 cm anterior mediastinal mass N/A 1.43 Symptomatic

4 34/F Incidental 4 cm mass adjacent to the lower 
pole of the right lobe of the thyroid

N/A N/A Concern for malignancy 
(thymoma)

5 75/M Neck pain 5 cm well-circumscribed mass 
in the posterior mediastinum 
immediately posterior to the 
esophagus

0.06 0.08 Concern for malignancy 
(paraganglioma or 
neuroendocrine tumor 
due to heterogenous and 
highly vasculature nature 
and location)

6 65/F Chest pressure,  
neck pain, cough

2.4 cm right paratracheal posterior 
mediastinal mass

0.72 0.92 Concern for malignancy 
(metastasis)

7 46/F Neck swelling, 
dysphagia 

3.3 cm enhancing soft tissue 
in the right tracheoesophageal 
groove

1.2 N/A Symptomatic 

F, female; M, male; TSH, thyroid stimulating hormone; N/A, not applicable; Op, operation. 
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Figure 1 Preoperative images from patient 3. (A) Axial CT demonstrates left lower lobe pneumonia. (B,C) A 2.7 cm × 2.2 cm nodule located 
in the anterior mediastinum at the level of the aortic arch (arrows) shows mild relative hyperdensity compared to the aorta, at 50 HU,  
similar to that of the thyroid, and mild FDG avidity with SUVmax 2.7. (D,E). Note the thyroid gland (arrows) shows similar CT appearance 
and low FDG avidity as the mediastinal lesion on CT and FDG-PET-CT images, respectively. CT, computed tomography; FDG, 
fluorodeoxyglucose; SUV, standard uptake value; PET, positron emission tomography. 

Figure 2 Preoperative images from patient 6. (A) Pre-operative frontal chest radiograph demonstrates abnormal widening of the superior 
mediastinum, with the right paratracheal stripe measuring up to 1.3 cm (arrow). (B) Axial image from intravenous contrast enhanced 
chest CT at the level of the thyroid demonstrates heterogeneous thyroid containing a hypodense nodule in the left lobe, along with 
heterogeneous middle mediastinal mass located posterior to the thyroid, trachea, and esophagus exhibiting contrast enhancement and coarse 
calcification, measuring up to 3 cm × 5 cm in maximal axial dimension (arrow). A thin fat plane is present between the mass and the thyroid. 
(C) T2-weighted MRI of the mass at the same axial level (arrow) demonstrates internal heterogeneity with areas of T2 intensity similar 
to that of cerebrospinal fluid, indicating cystic components. Note that the ectopic thyroid tissue shows similar enhancement and imaging 
characteristics on both CT and MRI as the thyroid. CT, computed tomography; MRI, magnetic resonance imaging. 
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thoracotomy was converted from a video-assisted approach 
due to bleeding that was subsequently easily controlled. 

In three cases, the surgeons noted that the ETT was not 
adherent to surrounding structures; in the remaining cases, 
they did not remark on the adherence or difficulty. All the 
masses were found to be separate from the thyroid gland 
on pathology with no connecting tissue noted by either 
the surgeon or pathologist. For Patient 3, the anterior 
mediastinal ETT was resected en bloc with the thymus and 
pericardial fat, and the others were completely excised with 
no additional margin.

The mean length of stay was 4.3 days (standard 
deviation, 1.8 days). There was only one postoperative 

complication. Patient developed a chyle leak that resolved 
with conservative management, as well as phrenic nerve 
injury that did not require intervention.

Pathology 

Histopathology of the mediastinal mass revealed thyroid 
epithelium arranged as variably sized follicles with colloid, 
and bland follicular epithelial cells with round, well-
spaced nuclei, characterized by speckled chromatin and 
scant delicate cytoplasm. There were no features of classic 
papillary thyroid carcinoma, including enlarged pale 
nuclei, irregular nuclear contours, longitudinal nuclear 

Figure 3 Preoperative images from patient 3. Top row: Axial images from non-contrast chest CT. Bottom row: Axial fused images from 
68Ga-dotaTATE PET-CT. (A,D) A 2.8 cm circumscribed soft tissue nodule in the right lower lobe demonstrating mild 68Ga-dotaTATE 
avidity (arrows) is consistent with low-grade neuroendocrine tumor/lung carcinoid. (B,E) A 2.5 cm circumscribed fluid density (5 HU, 
arrows) non-68Ga-dotaTATE avid lesion is noted in the right paratracheal region. (C,F) Images through the thyroid shows expected 
relative high density (78 HU) and physiologic mild 68Ga-dotaTATE uptake in the thyroid (*). Note in this case, the ectopic thyroid tissue 
exhibited imaging characteristics that were different from the thyroid, likely due to the cystic nature of the ectopic thyroid tissue. FDG, 
fluorodeoxyglucose; PET, positron emission tomography. 
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grooves, intranuclear pseudoinclusions, or dense squamous 
cytoplasm are seen. There was no marked cytologic atypia, 
elevated mitotic activity, or necrosis (Figure 4). 

Discussion

Mediastinal ETT is a rare clinical entity that should be 
considered in the differential diagnosis of all mediastinal 
masses, requiring individualized management and treatment. 
In our retrospective review of seven patients who underwent 
surgical resection of mediastinal ETT over a 26-year  
period at our institution, we found some commonalities 
but many differences. With few recommendations and no 
guidelines in the literature, we recommend considering this 
diagnosis for a mediastinal mass and careful preoperative 
evaluation before surgical resection.

Medias t ina l  ec topic  thyro id  masses  are  o f ten 
asymptomatic and incidentally identified on imaging studies 
(11-22). Some cases exhibit compressive symptoms such as: 
dyspnea (9,22), cough (6), difficulty in swallowing (23-25), 
voice hoarseness (23), and chest pain (6). In our patients, 
the indication for surgery was either compressive symptoms 
or concern for malignancy.

Thyroid function tests are recommended in patients with 
ETT given that high percentage of patients with lingual 
ETT have evidence of hypothyroidism (3,26). In reports of 
mediastinal ectopic thyroid masses, most cases were found 
to be euthyroid (27-29). However, both hypothyroidism 
and hyperthyroidism have been reported (30). Similarly, all 
four cases in which TSH levels were checked were found to 

be euthyroid. 
The differential diagnosis for mediastinal mass is broad 

and include thymoma, germ cell tumors, lymphoma, 
neurogenic tumors, benign cysts, lipoma, esophageal lesions, 
paragangliomas, metastases, and mediastinal ETT (31).  
Imaging can help distinguish ectopic thyroid tissue from 
other lesions found in the mediastinum. Similar to the 
thyroid, ectopic thyroid generally demonstrates higher 
density on CT, as measured in Hounsfield Units (HU), 
due to physiologic intra-cellular accumulation of iodine in 
functional follicular thyroid cells. HU values of 70±10 in 
thyroid tissue are typically seen on CT performed without 
intravenous contrast (32). On MRI, normal thyroid tissue 
exhibits iso-intense to slightly hyper-intense homogeneous 
signal intensity on T1 and T2-weighted images as compared 
to adjacent muscle. Thyroid tissue typically exhibits avid 
intravenous contrast enhancement on CT and MRI, due 
to its highly vascular nature. Mediastinal ectopic thyroid 
tissues are not typically visualized using ultrasound (US), 
due to their atypical locations and difficulty in accessing 
sonographic windows to the mediastinum. Functional 
nuclear medicine radioiodine imaging using I-123 or 
I-131 can show the iodine-avid nature of suspected ectopic 
thyroid tissue, and thus enabling high confidence for ETT. 
Although uptake and retention in rebound thymic tissue 
and in esophagus and esophageal diverticula can result in 
false-positive reading (6,33). Use of cross-sectional SPECT 
with CT correlation enable improved anatomic evaluation 
and spatial localization of over planar imaging (33). 

Definitive imaging of ectopic thyroid tissue can obviate 

A B C

Figure 4 HE staining of mediastinal mass from patient 3. (A) Well-circumscribed nodule of ectopic thyroid tissue surrounded by 
fibroadipose tissue (×10). No lymphovascular invasion is identified. (B) Thyroid epithelium arranged as variably sized follicles with colloid; 
no significant microfollicular architecture to suggest a follicular neoplasm (×100). (C) Bland follicular epithelial cells with round, well-
spaced nuclei, characterized by speckled chromatin and scant delicate cytoplasm (×400). No features of classic papillary thyroid carcinoma, 
including enlarged pale nuclei, irregular nuclear contours, longitudinal nuclear grooves, intranuclear pseudoinclusions, or dense squamous 
cytoplasm are seen. No marked cytologic atypia, elevated mitotic activity, or necrosis is seen. HE, hematoxylin eosin. 
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surgery. Three of our cases were rare scenarios in which 
CT was not definitive. In the third case, the lesion was 
distant from the thyroid and in a location more typical for 
thymic lesions, and the lesion showed relative lower density 
than expected for thyroid tissue at 50 HU. In the fifth case, 
the lesion’s heterogenous and highly vasculature nature and 
location in the middle mediastinum elicited considerations 
for other rare pathologies such as paraganglioma and 
neuroendocrine tumor, which in retrospect, reflected 
goitrous change of the ectopic thyroid tissue. In the sixth 
case, the lesion was found along the lymphatic drainage 
pathway of a diagnosed lung carcinoid tumor which 
increased clinical impetus for definitive resection. Imaging 
characteristics that are similar to the normally positioned 
thyroid can help confirm ETT. Although the sixth cases is 
one exception, in which the cystic nature of the ETT led to 
imaging characteristics that are different from the normal 
thyroid.

Currently, there is not consensus on the optimal 
therapeutic strategy for the management of mediastinal 
ectopic thyroid due to rare prevalence of this entity and 
variable clinical course. Most publications recommend 
surgical resection based on the patient’s age, size, local 
or compressive symptoms, thyroid function status, and 
complications of the mass (ulceration, bleeding, or risk 
of malignancy) (3). Some authors recommend surgical 
resection for all ETT cases given the possibility, albeit 
low, of malignant transformation (34,35). Symptomatic 
mediastinal ETT is managed surgically either through 
thoracotomy or sternotomy (36), and more recently, with 
minimally invasive approaches. Majority of our cases were 
symptomatic and there was concern for malignancy in 
four cases based on the medical history. Mediastinal ETT 
has been reported to imitate metastases (37). One of the 
limitations of the study is that we reviewed pathology 
database, so we do not have a comparison group for non-
surgical patients. 

Malignant transformation of ETTs happens very rarely 
and has been reported in few case reports (34,35,38,39). 
Most cases are diagnosed after surgical resection and based 
on the histopathologic examination. Hu et al. reported a 
case of papillary carcinoma in a mediastinal ETT diagnosed 
by endobronchial ultrasound-guided transbronchial needle 
aspiration (EBUS-TBNA) (35). Two of our cases also 
underwent biopsy of the mediastinal masses. In the second 
case, the biopsy result was nondiagnostic and in the sixth 
case, it revealed bland cystic lesion. Finally, all of our 
patients underwent surgical resection of their mediastinal 

masses, with pathology demonstrating ectopic thyroid tissue 
and negative for malignancy in all samples. 

Conclusions

Ectopic mediastinal thyroid tissue is a rare clinical entity 
that should be considered in the differential diagnosis of all 
mediastinal masses, requiring individualized management 
and treatment. Diagnostic imaging with radioactive iodine 
uptake scan and thyroid function should be checked pre-
operatively if there is a high suspicion for ETT. All patients 
with confirmed ETT should undergo post-operative 
thyroid function evaluation. 
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