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The thymus is a lymphatic organ that was often thought of as an organ of mystery by the ancient 
Greeks. A soft, pliable lymphatic organ positioned in the anterior superior mediastinum, it 
does not compress or displace the adjacent structures. It is disproportionately larger in the 
paediatric population and then gradually regresses to ‘hide’ in the mediastinum as the child 
advances into puberty. It regresses in size under conditions of stress and may be absent in 
various congenital abnormalities such as DiGeorge syndrome and conditions of stress. The 
thymus appears in a variety of shapes and sizes on a paediatric chest radiograph and at times 
may be misinterpreted as pathology. This article describes the normal thymus as it appears on 
paediatric radiography, and addresses mimickers.

Introduction
The thymus has long been thought of as a mystical organ. The word ‘thymus’ is a Latin derivation 
from the Greek word ’thymos’ that means ‘warty excrescence’. For very long, the thymus was 
apportioned blame for a variety of childhood illnesses, based on the assumption that it compressed 
the airway, and was even regarded as the ‘seat of Satan’.1

The thymus arises during the 6th gestational week from the 3rd and the 4th pharyngeal 
pouches bilaterally, as a bud-like primordium that elongates at the 7th week, becomes 
cylindrical and migrates inferiorly and medially into its final position in the anterior 
mediastinum where the two lobes fuse.2,3,4 It may extend superiorly to the lower pole of the 
thyroid, to which it is connected by the thyrothymic ligament, and an inferior extension up 
to the diaphragm.1,5

The thymus is a lymphatic organ that has an important role in the development of the immune 
system of the body, especially the T and B lymphocytes, which in turn play a major role in cellular 
and humoral immunity respectively.

Discussion
Despite the advances in imaging technology, the fear of radiation in children means that the 
chest radiograph remains the imaging modality of choice in paediatric patients. The thymus 
on the radiograph lies in the anterior mediastinum, overlying the pericardium, aortic arch, left 
innominate vein and trachea.4,5,6,7 There are numerous variations in the size and shape of the 
thymus on chest radiographs that are often misconstrued as pathology. A basic understanding 
of the anatomy and physiology of the thymus is helpful in the radiographic interpretation of its 
variations in chest radiography.

The thymus is extremely variable in its radiographic appearance; it widens on expiration and 
narrows and elongates on inspiration.8 It is a homogenous quadrilateral structure with the lateral 
margin being convex outward with gentle undulating margins. There is usually an increase in 
size in the first few months of life (Figure 1), the prominence of the thymus reflecting the health 
of the child.9 It is more prominent in boys than girls and decreases in size by the end of the first 
decade of life.4

On a frontal chest radiograph, the thymus is a prominent soft-tissue density in the superior 
mediastinum which appears to be inseparable from the superior cardiac margins (Figure 2a).8 The 
lateral view, however, confirms the opacity’s location in the anterior mediastinum (Figure 2b). 
On the frontal view, the left lobe of the thymus produces widening of the mediastinum that 
usually overlaps the left pulmonary artery (Figure 3), which is occasionally visible through it.8 
The anterior lateral margin often has smooth undulations from the overlying ribs and the costal 
cartilages (Figure 4), the so-called ‘wave’ or ’ripple’ sign.4,8,9,10 This may be especially prominent in 
infants with bronchiolitis.9 A small notch (Figure 5) sometimes marks the inferior border between 
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the thymus and the heart.8,10 The angular corner, usually of 
the right lobe flattened at the right minor fissure, gives the 
classical ‘sail sign’ (Figure 6).4,8,9,11 A normal gland may 
potentially obscure anywhere from one-third to the entire 
left upper lobe (Figure 7); the right lobe may exhibit similar 
features.3

Prominence of one or more lobes can simulate cardiomegaly 
on frontal radiography (Figure 8) that can, however, be seen 
to be thymus on the lateral radiograph. Normal thymus may 
obscure or simulate upper lobe pneumonia (Figure 7).4,7,8 
Sometimes the presence of other pathologies may cause the 
thymus to appear abnormal, as seen in pneumomediastinum 
or pneumothorax where the thymus has been likened to 
’angel’s wings’ or ’spinnaker sail’ (Figure 8). Pneumothorax, 
when under tension, may cause displacement of the thymus, 
disguising it as an abnormality (Figure 9).

If radiographic findings are not conclusive, ultrasound can 
be used as a non-invasive modality to confirm. The normal 
thymus on ultrasound has an echogenicity similar to that of the 
liver and spleen and appears as a homogenous pliable structure 
that does not compress or displace adjacent structures.1

Conclusion
It is important for the radiologist and paediatrician to 
empirically recognise and differentiate normal thymus, its 

variants and mimics from pathology on a chest radiograph. 
A thorough knowledge of its anatomy and dynamic changes 
through life is essential to prevent errors in diagnosis. In 
cases of diagnostic confusion, imaging modalities such 
as ultrasound, computed tomography (CT) and positron 
emission tomography (PET)–CT are available and useful 
in differentiating thymus from other anterior mediastinal 
masses.

FIGURE 1: Frontal chest radiograph in an infant. A prominent thymus (arrows) 
gives an impression of a widened mediastinum.

a

b

FIGURE 2: Frontal chest radiograph (a) showing apparent cardiomegaly as a 
result of thymus (arrow) density overlying the left heart border. A lateral view (b) 
identifies the opacity as a thymus (arrow) in the anterior mediastinum separate 
from the cardiac silhouette.
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FIGURE 3: Frontal chest radiograph. The left lobe of the thymus (arrow) projects 
over the left hilum. The left pulmonary artery is clearly visible through the 
thymic shadow.

FIGURE 4: Frontal chest radiograph. Smooth undulations of the right lateral 
margins of the thymus from the overlying ribs and cartilages, the so-called 
‘wave’ or ‘ripple’ sign (arrows).

FIGURE 5: Frontal chest radiograph. There is a notch between the inferior border 
of the right lobe of the thymus and the heart (arrow).

FIGURE 6: Frontal chest radiograph. A classic sail sign (arrow) formed by the 
right lobe of the thymus flattened at the minor fissure.
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