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Abstract

Intrathyroidal ectopic thymus (IET) is a rare benign condition caused by the aberrant thymic migra-
tion during embryogenesis. It is usually incidentally diagnosed as a thyroid nodule. Objective: To 
report the intrathyroidal location of ectopic thymic tissue and to describe the ultrasound findings in 
children. Patients and Method: Retrospective descriptive review of the medical charts and thyroid 
ultrasound studies of children with nodular images in the thyroid gland, in a third level national 
pediatric hospital, from January 2010 to August 2017. Solid hypoecogenic intrathyroid lesions with 
multiple linear tracts or hyperechogenic points that did not change their characteristics during fo-
llow-up were considered intrathyroidal thymos. The ultrasound follow-up was performed every 4-6 
months. The ultrasound characteristics of the lesions (location, laterality, size and shape), the indi-
cation of the ultrasound scan and the follow-up time were analyzed.  Results: Of 147 patients with 
thyroid nodules, we identified 12 children with lesions suggestive of an IET (8.1%). The mean age at 
diagnosis was 3.9 years (range 0-8). It was an incidental finding in all cases. Imaging findings were 
unilateral in eight patients and bilateral in four patients. All lesions were located in the mid and/or 
posterior portion of the gland. We adopted a watch-and-wait approach with ultrasound follow-up 
(mean 2.2 years; range 0.83-4) in all patients except in a 7-year-old boy who presented uncertain fin-

What do we know about the subject matter of this study?

The intrathyroidal ectopic thymus is a rare, benign condition cau-
sed by aberrant thymic migration during embryogenesis. It is as-
ymptomatic and in most cases is diagnosed incidentally as a thyroid 
nodule.

What does this study contribute to what is already known?

It reports the importance of pediatricians and imaging specialists 
recognizing this entity, in order to differentiate it from other in-
trathyroidal lesions and avoid invasive diagnostic studies and/or 
unnecessary surgeries in these patients.
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Introduction

In childhood, the thymus is the primary lymphoid 
organ and is responsible for the formation of mature 
T-lymphocytes. The thyroid primordium develops as 
an epithelial thickening in the pharyngeal floor after 
the second week of gestation. It moves caudally to the 
fourth pharyngeal pouch, acquiring its definitive loca-
tion by the seventh week of gestation. Simultaneously, 
the thymus and parathyroid glands originate from the 
third and fourth pair of pharyngeal pouches. In the se-
venth week of gestation both thymopharyngeal ducts 
migrate caudally and between the eighth to the ninth 
week, they fuse in the midline reaching their definiti-
ve location in the anterior mediastinum. Due to the 
proximity of the thyroid diverticulum to the gill pou-
ches, the descending parathyroid and thyroid gland 
and the thymus are closely related, explaining the ecto-
pic location of one within the other1.

Intrathyroidal ectopic thymus (IET) is a rare be-
nign condition caused by aberrant thymic migration 
during embryogenesis. Its detection has increased due 
to the increasing use of ultrasonography. It is asymp-
tomatic and in most cases is diagnosed incidentally as a 
thyroid nodule2. Although it is defined in the literature 
by characteristic ultrasound findings3,4, it sometimes 
leads to unnecessary diagnostic studies due to suspi-
cion of malignant nodular pathology. Intrathyroidal 
thymic tissue remnants can be explained by the close 
relationship that exists during embryonic development 
between the thyroid gland and the thymus.

The objective of this report is to describe the in-
trathyroidal location of ectopic thymic tissue and the 
ultrasound findings in children to alert physicians to 
the benign nature of this entity, avoiding invasive diag-
nostic studies and/or unnecessary surgeries.

Patients and Method

Retrospective review of clinical data and thyroid 
ultrasound scans performed in patients under 18 years 
of age who attended the endocrinology service due to 
diagnosis of thyroid nodule from January 2010 to Au-
gust 2017 in a third-level pediatric center in Buenos 
Aires, Argentina.

On admission, anamnesis with a complete physical 
examination of the cervical region and characteristics 
of the thyroid gland was performed in each case.

The ultrasonography was performed by the pedia-
tric imaging specialist using a 7.5 MHz linear transdu-
cer probe.

Solid hypoechoic intrathyroidal lesions with mul-
tiple linear or punctiform hyperechoic tracts that did 
not change their characteristics during follow-up were 
considered to be intrathyroidal thymus. Ultrasound 
follow-up was performed every 4 - 6 months.

The ultrasound characteristics of the lesions (loca-
tion, lateralization, size, and shape), the indication for 
ultrasound, and the follow-up time were described.

The study was approved by the Institutional Ethics 
Committee and full protection of patient data was gua-
ranteed.

Results

147 patients presented with thyroid nodules, either 
as a single nodule, multinodular goiter, cysts, nodule 
with adenopathy, or cervical mass. 12 (8 males) had le-
sions suggestive of intrathyroidal thymus (8.1%) (Ta-
ble 1). The mean age at diagnosis of the patients was 
3.9 years with a range of 0 to 8 years.

All cases were incidental findings and in one of 
them, the diagnosis was prenatal. Regarding ultra-
sound findings, the lesions were unilateral in eight 
patients and bilateral in four patients. All lesions 
were located in the middle and/or posterior third of 
the thyroid gland. The range of the largest diameter 
of the lesions was variable between 3-25 mm (mean 
6.4 mm). In terms of shape, seven were rounded and 
five were fusiform. All but three had defined margins. 
11 patients presented solid, hypoechoic lesions in the 
ultrasound with linear or punctiform images in their 
hyperechoic interior and without significant vascula-
rization (figure 1).

A 7-year-old patient (case 1) presented a dubious 
image in the left thyroid lobe with hypoechoic and 
undefined margins, therefore surgical resection was 
decided, after 1 year of ultrasound follow-up (figure 
2). The anatomopathological report confirmed IET. In 
the remaining 11 patients, a watchful waiting approach 

dings and underwent surgery, confirming IET in the pathological study. Conclusions: Thymic inclu-
sions in the thyroid gland are a rare but increasingly frequent finding, possibly related to the increased 
use of ultrasound studies. Pediatricians and radiologists should be aware of this entity to differentiate 
it from other thyroid lesions, avoiding unnecessary studies and/or treatments in these patients.
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Figure 2. Image of case 1. Thyroid gland 
with a homogeneous echotexture and a 
hypoechoic round-shaped nodule with 
ill-defined margins measuring 4 x 6 mm 
in the middle and posterior third of the 
thyroid lobe. 

was taken, with a mean ultrasound follow-up of 2.2 
years (range 10 months to 3 years).

Ultrasound examinations showed that the lesions 
remained stable except in two patients who presented 

Table 1. Patient characteristics.

Case Sex Age 
(years)

Indication for ultrasonography

1 Male 7 Thyroid follow-up

2 Male 5 Thyroid follow-up. Juvenile xantho-
granulomatosis

3 Female 3 Thyroid follow-up

4 Male 2 Cervical lymphadenopathy

5 Male 3 CT scan finding in a patient with 
neuroblastoma

6 Male 5 Thyroid follow-up. Hypothyroidism

7 Male RN Prenatal diagnosis of colloid cysts

8 Female 4 Cervical lymphadenopathy. Epileptic 
encephalopathy 

9 Male 2 Thyroid follow-up

10 Female 2 Thyroid follow-up. Celiac disease

11 Female 8 Thyroid follow-up

12 Male 6 Thyroid follow-up

with bilateral lesions that presented unilateral reduc-
tion after 5 and 4 months of follow-up (cases 4 and 9, 
respectively).

Discussion

In our population, the prevalence of IET was 8.1%. 
Previous studies report different percentages of preva-
lence such as 2.17% (15/690)5, 3.9% (7/108)4, 0.99% 
(375/37816)6, and 0.4% (12/3195)7 in which ultraso-
nography was performed for different reasons. Bang et 
al.5 included patients referred due to cervical masses, 
goiter, or torticollis. Fukushima6 included the study of 
37816 children exposed to the nuclear plant accident. 
This is the only work reported on the prevalence in the 
general population.

All lesions were incidental findings located in the 
middle and/or posterior third of the thyroid gland si-
milar to previous reports5,7,8. The mean age at diagnosis 
was 3.9 years while in previous reports it varied bet-
ween 13 months5 and 7.5 years8 although the ranges 
were from 0 - 18 years. They presented as bilateral and 
unilateral lesions with no predominance of lateraliza-
tion. The range of the largest diameter of the lesions 
was variable between 3-25 mm, coinciding with pre-
vious reports3,5.

Figure 1. Images of intrathyroid thymuses. 1A: Thyroid gland with a homogeneous echotexture and a solid, heterogeneous, predominantly hy-
poechoic nodule measuring 2.8 x 9 mm located in the middle third of the left lobe without significant vascularization. 1B: Thyroid gland with a 
homogeneous echotexture and a solid, heterogeneous, internally hypoechoic nodule measuring 6 x 10 mm with well-defined margins located in 
the middle third of the left lobe without significant vascularization.
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In the follow-up, two patients presented unilateral 
reduction of the initially bilateral lesions at diagnosis. 
In the follow-up of 9 children with intrathyroidal thy-
mus, Segni et al. reported the size reduction and echo-
genicity of these lesions in two adolescent patients (13 
and 17 years old), concordant with the reduction of 
the normal thymus observed at that age4. Yildiz et al. 
described size reduction in 1 of the 9 patients followed 
up8, while Bang et al reported stability of the lesions 
in 3 patients and size reduction in 1 of those who had 
ultrasound follow-up. In the study by Fukushima et al, 
the authors reported that the incidence of IET was in-
versely correlated with age6. However, there is one case 
of IET reported in a 29-year-old woman 9.

In our cohort, case 1 was the first patient evaluated 
who presented with a lesion in the posterior region of 
the left lobe with suspicious ultrasound characteristics 
(hypoechoic solid with poorly defined margins) in-
accessible to fine-needle aspiration (FNA), so surgery 
was decided, and the presence of intrathyroidal thymic 
tissue was confirmed by anatomopathological study. 
The final diagnosis of IET was striking since the ultra-
sound did not present the characteristic nodule with 
defined margins and hyperechoic linear tracts within. 
This is possibly due to the limitation of the ultrasound 
technician to define the margins of the nodule, not 
providing tools for diagnostic certainty.

On the other hand, due to the inaccessibility to 
FNA and the persistence of these findings suspicious of 
malignancy after 1 year, a more aggressive therapeutic 
approach was taken. It should be noted that this was 
the first patient diagnosed with IET, which generated 
a greater alert in the treating team about the existence 
of this entity.

Although the incidence of thyroid nodules is lower 
in the pediatric age compared with adults, whether 
detected by physical examination (1.5% vs. 3-6%) or 
ultrasonography (18% vs. 50%), when faced with a so-
litary solid nodule the risk of malignancy is higher in 
children than in adults (22-26% vs. 5-10%)10. There-
fore, misdiagnosing a thyroid nodule with microcalci-
fications as an IET can lead to unfortunate results. To 
avoid this, it is necessary to recognize the IET in the 
ultrasound in order to differentiate it from malignant 
pathology and avoid unnecessary FNA or even he-
mithyroidectomies. It is important to emphasize how 
useful it is for the ultrasound technician to compare the 
thyroid nodule with the patient’s own thymic tissue.

The differential diagnosis of this entity includes 
as the most frequent findings Hashimoto’s thyroiditis 
with nodule, thyroid adenoma, and thyroid carcino-
ma. It is possible to identify typical characteristics of 
each entity, such as the presence of microcalcifications 
in thyroid carcinoma and the thyroid nodule within a 
gland of heterogeneous echogenicity in thyroiditis, un-

like IET which is surrounded by healthy thyroid paren-
chyma and does not present calcifications. Other less 
frequent entities to consider in the differential diag-
nosis of IET are ectopic parathyroid adenoma, leuke-
mia, and lymphoma. Rare cases of thymomas11, thymic 
carcinoma, and lymphomas in ectopic thymic tissue 
have also been reported12. More rarely, in children and 
adolescents, there are malignant intrathyroidal tumors 
(called spindle epithelial tumors with thymus-like di-
fferentiation) considered to originate from ectopic 
thymic tissue or remnants of the gill pouches13.

Although there is no universal standard for the 
management of IET, we consider that annual ultra-
sonography should be performed on patients until 
remission of the lesions. The typical lesion is located 
in the middle and/or lower third of the thyroid gland; 
it is hypoechoic, with hyperechogenic line and dots 
echoes inside, fusiform in shape and well defined, but 
with slightly irregular margins and without significant 
vascularization. It is important to emphasize in the 
follow-up, that when a thyroid nodule increases in size 
(exceeding 0.8-1 cm) or changes its ultrasound charac-
teristics, it is necessary to perform an FNA.

The limitations of our study include its retrospec-
tive design and the fact that histopathologic diagnosis 
was confirmed in only one of the 12 patients.

Conclusions

Due to the increased use of ultrasonography, the 
detection of lesions compatible with IET has increased 
in recent years, so with this small cohort of pediatric 
patients followed in a tertiary hospital, we intend to re-
port the importance of pediatricians and imaging spe-
cialists to recognize this entity, in order to differentiate 
it from other intrathyroidal lesions avoiding invasive 
diagnostic studies and/or unnecessary surgeries in the-
se patients.
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