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a b s t r a c t 

Thymoma is a rare neoplasm of the anterior mediastinum, which originates from the ep- 

ithelium of the thymic gland; it occurs mainly in middle-aged adults and is much less com- 

mon in children. The tumor has slow growth and is asymptomatic in most pediatric cases, 

thus resulting in an accidental discovery; one-third of the young patient presents symp- 

toms related to the compression of the tumor mass on the surrounding anatomic structures 

and/or related to paraneoplastic syndromes. Surgery is the treatment of choice and com- 

plete resection of the thymoma achieves excellent long-term results in terms of disease-free 

survival. In this article, we report the clinical case of a 21-month-old girl who came to our 

observation for persistent cough for over a month investigated with a chest X-ray, performed 

in another hospital. The X-ray showed an extensive opacification of the left hemithorax with 

contralateral dislocation of the mediastinum. The instrumental investigations carried out 

in our hospital (ultrasound, computed tomography, and magnetic resonance of the chest) 

showed a voluminous expansive mass of the left antero-superior mediastinum, which occu- 

pied the entire ipsilateral hemithorax and not dissociable from the thymus. At the histologic 

examination, the mass resulted to be a B1 thymoma with a low degree of malignancy ac- 

cording to the histologic classification of thymic tumors of the World Health Organization. 
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Introduction 

In pediatric age, thoracic tumors are mainly localized in the
mediastinum, and lymphomas and leukemias are the most
commonly found neoplasms in the anterior compartment,
followed by germ cell tumors [1–3] . Thymoma is a rare epithe-
lial neoplasm of the anterior mediastinum that mainly affects
adults over 40 years of age and much less frequently children,
constituting, respectively, approximately 20%-30% and 1%-4%
of mediastinal masses, with no significant differences in fre-
quency between the 2 sexes [ 1–2 ,4–6 ]. Thymoma is a slow-
growing tumor that tends to invade surrounding anatomic
structures but rarely develops distant metastases [5-7] . Most
children are asymptomatic, and the diagnosis is most often
after the occasional finding of a mediastinal enlargement ev-
idenced by a routine chest X-ray taken for other clinical rea-
sons; one-third of pediatric patients presents symptoms due
to the compression of the tumor mass on adjacent mediasti-
nal structures, such as cough, dyspnea, chest pain, dysphagia
or superior vena cava syndrome [ 2 ,5–7 ]. Paraneoplastic syn-
dromes such as myasthenia gravis, pure red blood cell aplasia,
acquired hypogammaglobulinemia, and connective tissue dis-
orders rarely occur in children with thymoma [6–7] . The sole
Fig. 1 – Massive opacity of almost the entire left hemithorax, wit
convexity, associated with displacement of the mediastinum tow
Diaphragm in place. The cardiac image cannot be judged. Presen
extremity in the right atrium. 
surgery results to be curative in early-stage cancer, and it guar-
antees an excellent long-term prognosis [ 2 ,5–7 ]. In this article,
we present the case of a 21-month-old girl with a voluminous
mass occupying the left hemithorax, which at histologic ex-
amination resulted in a mediastinal thymoma type B1. 

Case report 

In September 2019, a 21-month-old girl came to our atten-
tion, sent by her pediatrician, for a cough persisting for over
a month, which had not regressed after antibiotic, bron-
chodilator, and cortisone therapy; the chest X-ray, previously
taken at another hospital, showed a massive clouding of the
left hemithorax with contralateral displacement of the me-
diastinum ( Fig. 1 ). The child was thus admitted to our hos-
pital for further analysis and subjected to laboratory and in-
strumental investigations. The blood count with leukocyte for-
mula, the peripheral blood smear, and blood chemistry tests,
including the erythrocyte sedimentation rate (ESR), C-reactive
protein (CRP), and lactate dehydrogenase (LDH) values, were
normal; urinalysis showed no alterations, and in particu-
lar vanylmandelic acid (VMA) and homovanillic acid (OMV)
h a clear and regular upper margin, with postero-superior 
ard the right. The right lung is normally ventilated. 
ce of venous catheter with approach to the right and 



R a d i o l o g y  C a s e  R e p o r t s  1 6  ( 2 0 2 1 )  2 5 7 9 – 2 5 8 5  2581 

Fig. 2 – (A-B). Thoracic abdominal ultrasound. The left intercostal oblique scans detect a large solid mass, located in the left 
anterior mediastinum, which shows intralesional flow signals on color-Doppler (A,B). 

Fig. 3 – (A-B). Coronal (A) and sagittal (B) post-contrast CT images show a huge homogeneous soft tissue mass in the left 
hemithorax, arising in the upper part of the anterior mediastinum, and it is indissociable from the thymus. Note atelectasis 
of the left lung parenchyma (black arrowheads in B). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

were not detectable; furthermore, the tumor markers alpha-
fetoprotein (AFP) and human chorionic gonadotropin (Beta
HCG) were negative. Thoraco-abdominal ultrasound showed
a large localized neoformation in the anterior mediastinum,
with mildly inhomogeneous echostructure and vascular sig-
nal at color Doppler; the mass did not displace the ipsilat-
eral splanchnic organs and there were no abdominal lesions
and no free fluid in the peritoneum ( Fig. 2 ). Chest-abdomen-
pelvis computed tomography (CT) and chest magnetic reso-
nance (MR) were then performed, both with intravenous (i.v.)
administration of contrast medium (cm). The CT showed a
voluminous solid expansive formation - which entirely oc-
cupied the left hemithorax - with smooth margins and mild
and almost homogeneous enhancement. The mass originated
from the anterosuperior mediastinum, had no cleavage plane
with the thymus, and, due to its posterior development, it
compressed the lung parenchyma, which was almost com-
pletely atelectatic. The lesion did not infiltrate the surround-
ing structures but caused a compressive effect on the medi-
astinum, which was displaced to the right. No other patho-
logic findings in the thoracoabdominal area were appreciated
( Fig. 3 ). MRI showed a neoformation with the same character-
istics of the signal of the right thymic lobe, which appeared
hypointense in T1-weighted images and hyperintense in T2-
weighted sequences, with and without fat signal suppression.
The lesion did not present restricted diffusion and showed
regular contours and homogeneous contrast enhancement, in
absence of signs of the infiltration of the contiguous structures
( Fig. 4 ). In order to establish a correct therapeutic approach, an
ultrasound-guided biopsy with tru-cut was performed, and it
was repeated a second time after 15 days. In both cases, the
histologic samples consisted of thymic parenchyma with pre-
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Fig. 4 – (A-B-C). Coronal T2-weighted TSE (A), axial T2-weighted SPAIR (B) and axial post-contrast T1-weighted THRIVE (C) 
MR images demonstrate a voluminous left thoracic mass which is indistinguishable from the right thymic lobe (white 
arrows). 

Fig. 5 – Macroscopic appearance of the mass. 
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Fig. 6 – (A-B). Microscopic histologic examination. (A) Organoid architecture of B1 thymoma containing a light-staining 
medullary island, dark-staining cortical area and hypocellular, collagenous septa. E/E 40x. (B) Starry sky appearance in 

cortex. E/E 200x. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

served immuno-architecture. Subsequently, it was also per-
formed a bone marrow aspirate which showed the absence
of atypical cells. On the basis of clinical and radiological find-
ings, the little patient underwent surgery by a median ster-
notomy with complete removal of the mass and the entire
thymus. Macroscopically the neoformation, apparently cap-
sulated, measured 16 cm in maximum diameter, showed a
smooth external surface with solution of continuity of about
9 cm, and, when cut, it was vaguely lobulated and white-pink
in color ( Fig. 5 ). On microscopic analysis the mass was pro-
vided with a thin fibrous capsule and showed an organoid
structure, divided into lobules, which resembled the normal
thymus; the lobules, of variable size, were irregular and sep-
arated by large hypocellular fibrous septa and were mainly
made up of cortical areas and, to a lesser extent, of lighter ar-
eas of medullary differentiation. In the cortical areas, there
were few epithelial cells (panCK + ) dispersed in an abundant
proliferation of immature T lymphocytes (CD1a + , CD99 + ,
TdT + ), and sometimes macrophages phagocitating apoptotic
bodies which gave the characteristic "starry shy" appearance.
The areas of medullary differentiation presented mature T
and B lymphocytes and Hassal corpuscles. In addition, some
perivascular spaces were observed ( Fig. 6 ). The lesion did not
infiltrate the capsule or the surgical resection margin and was
compatible with low-grade thymoma B1, according to the his-
tologic classification of thymic tumors of the World Health Or-
ganization (WHO), pathologic stage pT1, and stage I according
to Masaoka-Koga. After chest radiology post-operative ( Fig. 7 )
the child was discharged after a post-operative course with-
out substantial complications, was not subjected to any adju-
vant treatment, pneumomediastin disappeared 1 week after
surgery, and is currently disease-free. 

Discussion 

Thymoma is a very rare anterior mediastinal neoplasm in chil-
dren; just over 50 cases have been reported in the literature, al-
most always older than 5 years [7–8] . Therefore, the finding of
thymoma in a 21-month-old girl is truly exceptional. Usually,
the tumor is asymptomatic until it becomes large enough to
cause local compression symptoms, such as persistent cough
in our little patient [ 2 ,5–8 ]. The rarity of the neoplasm of-
ten makes the diagnosis difficult. The first choice instrumen-
tal investigation in children with respiratory symptoms is a
chest X-ray; however, an opaque hemithorax is not always
precisely attributed to a pathology of the lung parenchyma,
pleura, or mediastinum, and ultrasound is an effective imag-
ing method, since it does not expose to ionizing radiation and
allows an immediate diagnostic orientation, being more sen-
sitive than the traditional radiography in patients with medi-
astinal masses [9–11] . In addition, in children, the incomplete
ossification of the rib cage allows an optimal ultrasound eval-
uation of the anterior chest and mediastinal portions since the
cartilage component is strongly represented [10] . Consistently
with what happened in our case, thoracic ultrasound identi-
fies with high diagnostic accuracy the solid nature of the le-
sion and its origin in the anterior mediastinum, assesses the
echogenicity, homogeneity, and vascularity of the expansive
formation, verifies the absence or the presence of pleural ef-
fusion, and acts as a guide for biopsy sampling [9–10] . As in
adults, even in pediatric patients, the diagnostic process con-
tinues with the execution of the CT scan, which represents
the examination of choice for the evaluation of the masses of
the anterior mediastinum, able to offer high spatial and tem-
poral resolutions with very short acquisition time [ 1–5 ,12 ]. The
CT defines site, morphology, size, and extension of the neofor-
mation evaluates its densitometric characteristics and allows
to detect the possible presence of local invasion and metasta-
sis. The CT findings we observed were represented by a solid
mass in the left hemithorax, originating from the anterosupe-
rior mediastinum, indissociable from the thymus, with regular
margins and homogeneous enhancement, with no evidence
of infiltration of adjacent structures, pleural and/or pericar-
dial dissemination, lymphadenopathy, pleural effusion, and
pulmonary and/or extrathoracic metastases. These findings
oriented the diagnosis toward low-grade thymoma, exclud-
ing high-grade thymoma and lymphoma [ 4–5 ,7 ,12–13 ]. Chest
MRI is almost always a complementary method to CT for the
study of the masses of the anterior mediastinum in pediatric
age. Anyway, although it provides images with high contrast
resolution, without using ionizing radiation, the long-lasting
examination, the presence of respiratory compromise and/or
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Fig. 7 – Examination performed in the RIA room: Signs of bilateral pneumomediastinum mainly in the right basal 
paracardiac. Signs of basal retrocardiac parenchymal bundling left. Presence of pleural drainage tubes (2) with apexes at the 
4th intercostal space left. Presence of TET with apex at the soma of D4 mediastinum in axis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

compression of the superior vena cava aggravated by anes-
thesia and supine position, and the limited spatial resolution
for the lesions of the lung parenchyma limit its execution [ 4–
5 ,12 ,14–15 ]. Furthermore, in children and adolescents up to the
age of 16, MRI may not help, using in-phase and out-of-phase
sequences, for the differential diagnosis between true thymic
hyperplasia and thymoma; in fact, the low presence of adi-
pose tissue in the normal thymus does not make apprecia-
ble the drop in the signal of the microscopic fat in the out-of-
phase sequences in cases of hyperplasia. However, even before
performing the MRI, we had rejected the hypothesis of true
thymic hyperplasia, in consideration of both the anamnesis
of the little patient, negative for stressful events (for example
infections, pharmacologic and/or radiation therapies, surgery,
trauma, burns, etc.), and of the asymmetrical enlargement of
the thymus [ 4–6 ,12–15 ]. The MRI we performed was, however,
very accurate in the diagnosis and pre-surgical staging of the
thymoma; it confirmed the thymic origin of the neoformation,
and through the use of the signal suppression sequences of
the adipose tissue without and with contrast medium i.v., it
proved the presence of the cleavage planes between the mass
and the contiguous mediastinal structures, excluded the in-
filtration of large vessels, of the heart, of the diaphragm, and
showed the absence of pleural and/or pericardial infiltration
[ 1 ,4–5 ,12 ,14–15 ]. Furthermore, the lesion had no restricted dif-
fusion and could be compatible with a low-risk thymoma [12] .
In our case, the confirmation of the presence of a low-grade of
malignancy thymoma, and specifically of type B1 according to
the WHO classification, was made possible by the histopatho-
logic examination on the surgical piece, which highlighted the
characteristics of this tumor. Thymoma B1 (also called pre-
dominantly cortical, organoid, or rich in lymphocytes) was dis-
tinguishable from true thymic hyperplasia by the presence of
lobules and irregular fibrous septa, some cortical areas with
a “starry shy” appearance, and perivascular spaces. In addi-
tion, the preserved immune architecture of the cortical and
medullary areas allowed the differential diagnosis between
the thymoma B1, rich in T lymphocytes, and the lymphoblastic
lymphoma with T precursors cells [ 5–6 ,8 ]. The neoplasm did
not infiltrate the capsule or the resection margin, and survival
at 5 years from complete surgical removal of the thymoma,
identified at stage I according to Masaoka, reaches 100% [16] . 

Conclusion 

Thymoma is a very rare childhood cancer and its diagnosis
is difficult. However, the clinical, and radiological findings ap-
propriately integrated with the histologic ones allow a correct
diagnosis in many cases. Finally, a good prognosis is not only
closely linked to the stage of the neoplasm but is also directly
related to surgical radicality. 

Patient consent 

All procedures followed were in accordance with the ethical
standards of the responsible committee on human experi-
mentation (institutional and national) and with the Helsinki
declaration of 1975, and its late amendments. Additional in-
formed consented was obtained from all patients for which
identifying information is not included in this article. 
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