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Abstract

Objective: To highlight a rare entity that has similar characteristics to pediatric thyroid carcinoma. 

Methods: We report a single case of intrathyroidal thymic tissue that was evaluated by ultrasound, computed tomography, and fine needle 
aspiration (FNA) prior to surgical excision. We discuss differences in radiographic findings and utilization of immunostains. 

Results: A 21-month-old male with craniosynostosis was referred for further workup of bilateral TI-RADS 4 nodules and ultimately underwent 
a hemithyroidectomy with pathology confirming intrathyroidal thymic tissue. 

Conclusion: Similarities between papillary thyroid carcinoma and thymic lesions in the pediatric thyroid are subtle. Here we highlight the 
differences to avoid additional comorbidities and review the literature on the natural progression of these lesions.

Introduction

Thyroid nodules in children are rare with 22-26% harboring 
malignancy. Papillary thyroid carcinoma is the most common, 
accounting for nearly 90% of thyroid carcinoma. Ultrasound 
findings of irregular margins, hypoechogenicity, taller-than-wide 
dimensions, microcalcifications, solid characteristics, and abnormal 
cervical lymph nodes are suspicious findings associated with 
malignancy [1]. Thyroid Imaging, Reporting and Data System (TI-
RADS) characterizes thyroid nodules by composition, echogenicity,  
shape, margin, and echogenic foci and stratifies them from TR1 
(benign) to TR5 (highly suspicious) [2].

The primordial thymus, originating from the ventral wings 
of the third pharyngeal pouch, begins in the pharynx and 
finishes descending to the anterior mediastinum by the eighth 
to ninth week of gestation. Ectopic thymic (ET) tissue may thus 
be found anywhere along the tract between the pharynx and 
mediastinum. Intrathyroidal ectopic thymus (IET) is a rare entity  

 

with a reported prevalence ranging from 0.4% [3] to 11.7% [4], 
although these estimates vary by study population. More recently, 
a large 2025 screening study of children and adolescents analyzing 
approximately 320,000 thyroid ultrasound datasets reported an 
IET prevalence of 3.2% [5].

Ectopic intrathyroidal thymic nodules rarely cause symptoms 
[6] and are typically found incidentally. On ultrasound, IET is usually 
unilateral [6]. Reported lesion sizes vary across case reports and 
series, with lesions larger than 1 cm described in several instances 
[3, 6, 7]. A systematic review found that lesions are most commonly 
under 10 mm in maximum diameter [8]. IET can appear round, 
oval, or irregular [6]. Intrathyroidal thymic nodules can appear on 
either side and favor the middle or inferior aspect of the thyroid [7, 
9] but bilateral IET are considered more rare [7]. Thymic tissue on 
ultrasound is hypoechoic with the internal septa and blood vessels 
producing linear and bright punctate echogenicities or “starry sky” 
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appearance [6, 9]. This distinct appearance can often be confused 
with the diffuse sclerosing variant of papillary thyroid carcinoma, 
which can have a “snowstorm” appearance on ultrasound. Given 
the more aggressive nature of this disease, tissue sampling with 
fine needle aspiration (FNA) or surgical evaluation may be pursued 
even when the diagnosis remains uncertain [9-11].

With the family’s permission, we present a case report with 
incidental bilateral thyroid nodules that underwent radiographic, 
interventional radiology (IR), and finally surgical pathologic 
evaluation. The objective of this manuscript is to highlight a rare 
entity masquerading as a potential pediatric thyroid malignancy.

Case Presentation

A 21-month-old male who underwent a non-contrast head 
CT (Figure 1) for the surgical planning of craniosynostosis repair. 
Thyroid nodules were incidentally noted, and he was referred to 
otolaryngology for further evaluation. On initial consultation, the 
family reported that his lower neck was fuller than normal and 
that he was having progressive dysphagia. His CEA and calcitonin 
laboratory values were negative. A follow-up ultrasound revealed 
bilateral TI-RADS 4 nodules (Figure 2). He subsequently underwent 
an FNA with IR, which revealed abundant small lymphocytes 
and occasional macrophages without Hassall’s corpuscles. No 
additional staining was reported. He subsequently underwent 
hemithyroidectomy, which confirmed the presence of IET (Figure 
3). Surgery and recovery were uneventful. 

Figure 1: Non-contrast computed tomography scan in the axial plane highlights the left thyroid nodule.

Figure 2: Ultrasound findings of the left thyroid nodule depicting intrathyroidal thymus. The sonogram reveals a well-defined solid lesion with 
internal non-shadowing echogenicities.
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Figure 3: H&E, 20x. Thyroid parenchyma surrounding a well-circumscribed nodule composed of small lymphocytes associated with Hassall’s 
corpuscles, consistent with thymic tissue.

Discussion

In a recently published article reviewing TI-RADS and Bethesda 
Classification in predicting pediatric papillary thyroid carcinoma 
(PTC), Amin et al. found that a high-risk TI-RADS score (3-5) was 
associated with a relative risk of 7.99 (95% CI 1.16-54.90) for 
PTC compared with a low-risk TI-RADS score (1 or 2). In the same 
cohort, patients who underwent FNA and received a high-risk 
Bethesda classification of 5-6 had a relative risk of 6.62 (95% CI 
4.22-10.41) for PTC compared with a low-risk classification of 2, 3, 
or 4. From this analysis, the authors described a TI-RADS score ≥3 
as “a potential cutoff for recommending FNA, independent of nodule 
size” [12]. However, smaller nodules are technically more difficult 
to sample. In a predominantly adult cohort, Moon et al. examined 
1440 nodules ≤10 mm and found that 256 (17.8%) yielded 
inadequate specimens; a 6 mm cutoff significantly distinguished 
inadequate from adequate specimens [13].

ACR TI-RADS was developed and validated primarily in adults, 
and its application in pediatric patients remains less certain. A 
study evaluating ACR TI-RADS in a pediatric cohort found that 
applying the adult management criteria would have resulted in 17 
of 77 malignancies (22.1%) being missed at the initial evaluation 
[14]. More recent pediatric data further suggest that the risk of 
malignancy associated with each ACR TI-RADS category may 
be higher in children than in adults. In a study incorporating 
data from 1,458 pediatric thyroid nodules, the observed risk of 
malignancy increased across TI-RADS categories and exceeded the 
corresponding adult risk estimates, leading the authors to suggest 
that the size cutoffs used to recommend FNA in adults may require 
modification in pediatric patients [15]. A 2023 commentary on 
the third edition of the Bethesda System for Reporting Thyroid 

Cytopathology notes that it includes pediatric thyroid disease, 
pediatric-specific estimates of risk of malignancy, and management 
algorithms, further emphasizing the differences between pediatric 
and adult thyroid disease [16]. Newer pediatric-specific analyses 
also suggest that clinical risk factors and modified biopsy cutoffs 
may improve the performance of ACR TI-RADS in children [17].

When managing diseases with a low prevalence, clinicians 
may face difficult management decisions when more than one 
reasonable treatment option exists. Shared decision making (SDM) 
is a collaborative process in which all involved parties develop a 
mutually agreed upon plan [18]. After discussion, the family elected 
to proceed with a hemithyroidectomy because concern about 
missing a thyroid malignancy outweighed the risk of surgery. 

The presence of microcalcifications on ultrasound has been 
shown to be strongly correlated with thyroid cancer in pediatric 
thyroid nodules, with an odds ratio of [19].1 in the 2022 study by 
Fornwalt et al.19 Given that punctate echogenic foci can also be seen 
in IET,9 other features are likely more reliable for distinguishing 
between benign and malignant lesions.

IET Ultrasound Findings

Chang et al. examined 41 patients with IET (age 1 week to 3 years 
10 months, average 8.7 months) and found the nodule diameter 
ranged from 3 to 25 mm, with the average being 7.3 mm [9]. IET 
are usually unilateral6 and often small, although larger lesions have 
been reported [8, 9]. They can appear round, oval, or irregular [6, 
9]. Intrathyroidal thymic nodules can appear on either side and 
tend to favor the middle or inferior aspect of the thyroid [7, 9]. 
However, bilateral IET are rare [7]. Although uncommon, multifocal 
intrathyroidal thymic tissue has also been described [7]. Chen et al. 
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reported an 8-year-old girl with two separate intrathyroidal ectopic 
thymic lesions, one in each thyroid lobe, measuring 0.9 and 1.1 
cm in maximum diameter, respectively, that were both ultimately 
confirmed histologically following total thyroidectomy [20]. Our 

patient’s IET nodules were bilateral, measuring 0.7 cm in maximum 
diameter in the left mid-pole and 0.4 cm in maximum diameter in 
the right mid-pole. Table 1 compares TI-RADS scoring of IET and 
PTC ultrasound characteristics.

Table 1: TI-RADS Scoring for Ultrasound Findings of Intrathyroidal Ectopic Thymus versus Papillary Thyroid Carcinoma.

Intrathyroidal Ectopic Thymus Characteristics

(TI-RADS Score)*

Papillary Thyroid Carcinoma Characteristics

(TI-RADS Score)*

COMPOSITION

(2 points possible)
Solid or almost completely solid (2 points) Solid or almost completely solid (2 points)

ECHOGENICITY

(3 points possible)
Hypoechoic (2 points) Hypoechoic (2 points) or very hypoechoic (3 points)

SHAPE

(3 points possible)
Wider-than-tall (0 points) Taller-than-wide (3 points)

MARGIN

(3 points possible)
Smooth (0 points) Irregular (2 points) or extra-thyroidal extension (3 

points)

ECHOGENIC FOCI

(3 points possible)

Macrocalcifications (1 point) or punctate echogenic foci (3 
points) Punctate echogenic foci (3 points)

Total 5 to 7 points 12 to 14 points

TI-RADS Categorization TR4 (moderately suspicious) or TR5 (highly suspicious) TR5 (highly suspicious)

*Representative features; ACR TI-RADS scoring according to Tessler et al. [2].

Fine Needle Aspiration (FNA) & IET

Given suspicious findings on ultrasound, FNA is often 
incorporated as a diagnostic modality when evaluating thyroid 
nodules. In a systematic review of IET, four included studies 
reported FNA of concerning lesions for diagnostic confirmation, 
with cytology demonstrating abundant lymphoid stroma and 
lymphocytes of variable size; Hassall’s corpuscles were only 
rarely identified.8 If cellular material is adequate, tissue stains 
for specific thymic markers such as pancytokeratin or cytokeratin 
5/6, terminal deoxynucleotidyl transferase (TdT), and CD3 can also 
confirm thymic origin [21, 22].

IET natural course

Ectopic intrathyroidal thymic nodules are generally 
asymptomatic [6], and longitudinal studies have demonstrated 
variable changes in size during observation [4, 6]. However, Segni 
et al. followed 9 patients with intrathyroidal thymic nodules for 
34 months and found no progression in size, with regression in 
the two teenage patients [6]. In a larger study of 4,130 children, 
IET was identified in 51 patients and its prevalence decreased 
with age. Among 27 patients with serial imaging, 11 lesions 
decreased in size by at least 20%, 15 changed by less than 20%, 
and only one increased in size by at least 20% [23]. More recently, 
Jeffery et al. followed 21 children with sonographically detected 
intrathyroidal thymic tissue, all under 11 years of age. Only 3 of 21 
(14%) underwent FNA, and follow-up scans demonstrated stable 

appearance, reduction in size, or resolution. The authors proposed 
an age-based classification that considered the expected size and 
appearance of thymic tissue at different ages to help distinguish 
IET from thyroid nodules and limit unnecessary biopsy and surgery 
[24]. A recent pediatric case series similarly reported stable lesions 
on serial ultrasound follow-up [25].

Role of surgery

Surgery is not indicated for treatment for IET. However, there 
are instances in which surgery can be considered and safely 
performed. For high-volume thyroid surgeons, risk of permanent 
hypocalcemia or recurrent laryngeal nerve injury is low [26]. In the 
series by Yildiz et al, one pediatric patient with congenital adrenal 
hyperplasia underwent thyroidectomy to exclude malignancy at 
her clinicians’ preference [21]. In another case reported by Chng et 
al., a 7-year-old boy with a PTEN gene mutation was found to have 
an intrathyroidal nodule with echogenic foci initially interpreted 
as microcalcifications, and total thyroidectomy was advised 
because of his predisposition for thyroid malignancy. However, 
FNA demonstrated numerous CD3-positive lymphocytes, and 
comparison of the nodule with the normal thymus on ultrasound 
supported a diagnosis of IET, allowing the patient to undergo 
continued observation rather than surgery [22].

Differential diagnoses beyond PTC to consider in a child with 
a thyroid mass include the nodular form of Hashimoto thyroiditis, 
lymphocytic thyroiditis, hyperplastic lymph nodes, and lymphoma. 
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Other diagnoses to rule out include carcinoma showing thymus-like 
differentiation (CASTLE) and spindle epithelial tumor with thymus-
like differentiation (SETTLE) [22].

Conclusion

As utilization of ultrasound and other imaging modalities for 
screenings in the pediatric population has expanded, incidental 
findings are likely to increase. Thus, the possibility of malignancy 
must be balanced with possible benign entities, especially when 
rare in occurrence, such as intrathyroidal ectopic thymic tissue. 
When the clinical and sonographic findings are strongly supportive 
of IET, observation with serial ultrasound can avoid unnecessary 
invasive evaluation or surgery [8, 24, 25]. In non-follicular based 
lesions on FNA, immunostains can define cell lineage and assist in 
identifying thymic tissue. Management of pediatric thyroid nodules 
highlights the role of shared decision making.
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