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a b s t r a c t 

True thymic hyperplasia is defined as an increase in both the size and weight of the gland, 

while maintaining a normal microscopic architecture. Massive true thymic hyperplasia is a 

rare type of hyperplasia that compresses adjacent structures and causes various symptoms. 

Limited reports address the imaging findings of massive true thymic hyperplasia. Herein, 

we report a case of massive true thymic hyperplasia in a 3-year-old girl with no remark- 

able medical history. Contrast-enhanced CT revealed an anterior mediastinal mass with 

a bilobed configuration containing punctate and linear calcifications in curvilinear septa, 

which corresponded to lamellar bone deposits in the interlobular septa. To our knowledge, 

this is the first report of massive true thymic hyperplasia with osseous metaplasia. We also 

discuss the imaging features and etiology of massive true thymic hyperplasia with osseous 

metaplasia. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

Introduction 

Massive true thymic hyperplasia is a rare variant of true
thymic hyperplasia, with only approximately 50 cases re-
ported to date [1] . Most cases occur between the ages of 1 and
15 years [1] . Due to its rarity, the imaging findings are largely
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Fig. 1 – Chest radiograph. Chest radiography on admission 

reveals a large mass extending from the left to the right 
hemithorax. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 – Unenhanced CT images (A), (B). Unenhanced CT 

images show a large anterior mediastinal mass with linear 
and punctate calcifications (arrows). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case report 

A 3-year-old girl was referred to our hospital with a com-
plaint of dyspnea for 3 days. Her medical and familial his-
tories were unremarkable. On initial examination, she had
tachypnea, retractive breathing, and low oxygen saturation.
The patient was afebrile and fully conscious. Laboratory re-
sults were as follows: white blood cell count, 13,600/mm 

3 ,
hemoglobin 12.0 g/dL, platelets 268,000/mm 

3 ; C-reactive pro-
tein 0.01 mg/dL, procalcitonin 0.05 ng/mL, lactate dehydro-
genase 311 U/L ( > 245 U/L), and soluble interleukin-2 recep-
tor 1080 U/mL ( > 496 U/mL). The urine findings were normal:
VMA 7.8 mg/L, HVA 7.3 mg/L. Chest radiography revealed a
large mass in the mediastinum ( Fig. 1 ). Unenhanced CT im-
ages revealed a large anterior mediastinal mass with linear
and punctate calcifications ( Fig. 2 ). Emergency irradiation (4
Gy/2 fractions) under strict respiratory management was per-
formed for palliative purposes. Contrast-enhanced CT on the
11th day showed that the mass had slightly decreased in size.
The mass had a bilobed configuration with linear and punc-
tate calcifications in curvilinear septa ( Fig. 3 ). Consequently,
true thymic hyperplasia was suspected. On the 14th day, sur-
gical resection was performed. Macroscopically, the mass ap-
peared to be an enlarged thymus that retained its original
structure ( Fig. 4 ). Histologically, the specimen was composed
of hyperplastic thymic tissue with a preserved lobular pattern
( Fig. 5 ). The interlobular septa were thickened and contained
lamellar bone deposits ( Fig. 5 ). Resultantly, the patient was di-
agnosed with true thymic hyperplasia with osseous metapla-
sia. Her symptoms improved postoperatively, and the postop-
erative course was uneventful. 
Discussion 

Thymic hyperplasia consists of 2 separate types: true hyper-
plasia and follicular hyperplasia [2] . True hyperplasia is de-
fined as thymic enlargement, retaining normal microscopic
structures [2] . Rebound thymic enlargement after initial at-
rophy caused by stress, such as infection and systemic treat-
ment, is true thymic hypertrophy, which is called rebound hy-
perplasia [2] . Some cases are associated with systemic disor-
ders, such as hyperthyroidism, sarcoidosis, and pure red cell
aplasia, while others have an unknown etiology [3] . Follicu-
lar hyperplasia is characterized by an increased number of
lymphoid follicles, which does not necessarily indicate en-
largement of the thymus [2] . Various autoimmune disorders,
such as myasthenia gravis, connective tissue disease, vasculi-
tis, and hyperthyroidism are reportedly associated with follic-
ular hyperplasia [2] . 
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Fig. 3 – Contrast-enhanced CT images (A), (B). 
Contrast-enhanced CT images show a bilobed mass in the 
anterior mediastinum and linear and punctate 
calcifications arranged in curvilinear septa (arrows). 
Consequently, thymic hyperplasia was suspected. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4 – Surgical specimen. Surgical specimen demonstrates 
an enlarged thymus retaining its original structure. 

Fig. 5 – Histopathology specimen with hematoxylin and 

eosin staining. Histopathological examination of the 
specimen reveals hyperplastic thymic tissue with 

preserved lobular pattern. Lamellar bone deposits were 
found in the thickened interlobular septa (arrows). 

 

 

 

 

 

 

 

 

 

Massive true thymic hyperplasia is a rare variant of true
thymic hyperplasia. Although there is no established def-
inition, it has been described as larger than the heart on
posterior-anterior chest radiograph, several times heavier
than normal thymus of the age, or occupying more than 2%
of body weight [4] . Due to its large size, massive true thymic
hyperplasia can compress the adjacent structures and cause
various symptoms, such as dyspnea and pneumonia [1] . The
postoperative prognosis is good [4] . 

Although few reports have identified the imaging findings
of massive true thymic hyperplasia, the morphology of the
mass is characteristic. Massive true thymic hyperplasia, which
retains the microscopic structures of the normal thymus,
shows a bilobed configuration resembling the original thymus
[4] . Arliss et al [5] reported a case of massive true thymic hy-
perplasia with curvilinear septa and fat on contrast-enhanced
CT, which corresponded to interlobular septa containing fatty
deposits. In this case, the characteristic curvilinear septa with
calcifications were identified on contrast-enhanced CT. Cal-
cifications in the curvilinear septa corresponded to osseous
metaplasia of the interlobular septa. To our knowledge, calci-
fications or ossifications have not been previously reported in
true thymic hyperplasia. 

Although the exact etiology remains to be elucidated, hy-
poxic environment can be a cause of osseous metaplasia
[6] . Rapid enlargement of the thymus may cause an inter-
nal hypoxic environment and increase production of hypoxia-
inducible factor 1-alpha (HIF-1 α). This transcriptional regula-
tor increases the expression of vascular endothelial growth
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Fig. 6 – Thymic Langerhans cell histiocytosis: 2-month-old 

girl. Unenhanced CT image shows an anterior mediastinal 
mass with randomly distributed punctate calcifications 
(arrows). 

Fig. 7 – Mature teratoma in the anterior mediastinum: 
11-year-old girl. Unenhanced CT image shows an anterior 
mediastinal mass with discrete fatty components 
(arrowheads) and dense calcifications (arrows). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

factor, which plays an important role in angiogenesis. HIF-
1 α also upregulates bone morphogenetic protein-2 signaling,
which can recruit mesenchymal stem cells via newly formed
vessels to differentiate into osseous tissue. 

The differential diagnoses of anterior mediastinal masses
with calcifications in children include Langerhans cell histi-
ocytosis (LCH) and mature teratoma. The shape and distri-
bution of calcifications as well as the configuration of the
mass are useful in differentiating the diagnosis. LCH can af-
fect any part of the body but is particularly common in the
bone, skin, lung, and pituitary [7] . Most patients also have sys-
temic disease at the time of thymus involvement; hence, soli-
tary thymus lesions are rare [ 8 ,9 ]. Moreover, thymic LCH ex-
hibits mostly punctate calcifications with a random distribu-
tion in the mass on CT [10] ( Fig. 6 ). Mature teratomas typically
contain fat, fluid, and calcification [11] . They exhibit rounded
and discrete fatty components and dense calcifications with
random distribution [ 5 ,11 ,12 ] ( Fig. 7 ). 

Conclusion 

We have reported on a case of massive true thymic hyper-
plasia with osseous metaplasia. Bilobed configuration of the
mass and linear and punctate calcifications arranged in curvi-
linear septa are characteristic findings. Osseous metaplasia
may be caused by an internal hypoxic environment. 

Patient consent 

Written informed consent was obtained from the patient’s
parents. 
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