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Brief Report

What do we already know about this topic?
The mass shadow in the superior lung field of a 
neonate is often the thymus, and extralobar pulmo-
nary sequestration is generally present in the infe-
rior left lobe.
How does your research contribute to the field?
It clarifies the points to be noted in the inspection and 
shows the procedure of the inspection with less 
invasiveness.
What are your research’s implications toward 
theory, practice, or policy?
Obtaining maximum information from routine tests 
will reduce the potential invasion of children.

Introduction

The shadow of the superior lung field with positive-
silhouette sign, which is generally observed on a chest 
radiograph during the neonatal period, is often the 
normal thymus because it occupies a large proportion 
in the thoracic cavity.1 Furthermore, majority of the 
extralobar pulmonary sequestration (EPS) lies between 
the diaphragm and the lower lobe and is relatively rare 
in the superior mediastinum.2 On the other hand, in 
majority of neonatal care, routine tests are performed 
at the time of admission regardless of the chief com-
plaint. These reveal a great deal of useful information 
about children who are unable to communicate their 
symptoms. Herein, we report a coincidental case of 
EPS without silhouette sign thymus-like shadows in 
the superior mediastinum.

Case Presentation

A 0-day-old boy with no abnormalities at the time of 
delivery was referred to the neonatal intensive care 
unit (NICU) due to low blood glucose level for 1 hour 

after birth. His mother underwent regular medical 
examinations, including ultrasonography, from the 
14th week of pregnancy; however, no problems were 
detected. He was born in the Obstetrics Department 
by a scheduled Cesarean section at a gestational age 
of 38 weeks and 3 days and weighed 3534 g (+1.54 
SD), Apgar score of 9/10 (1/5 minute) at birth. The 
hypoglycemia improved immediately after NICU 
admission with continuous administration of 10% 
glucose; thereafter, the patient’s course was unevent-
ful without any hypoglycemia or other symptoms. 
Vital signs were normal at the time of admission 
(heart rate, 135 bpm; respiratory rate, 54 bpm; blood 
pressure, 59/37 mmHg). Front chest/abdominal radi-
ography was performed as indicated for screening 
patients with hypoglycemia without respiratory 
symptoms. No abnormalities were found from the 
physical findings, and the breathing sound was nor-
mal, so no images were taken from lateral side. The 
mass shadow that appeared in the right superior lung 
field seemed reminiscent of the thymus at first glance 
because the contour and trachea/cardiac shadow were 
not displaced. However, on further consideration, a 
silhouette sign that would normally be impossible 
would be negative if it were a thymus (Figure 1). 
Ultrasound was performed from the back, and a solid, 
uniform, high-echogenicity mass was observed. At 
the same time, pulsatile blood vessels flowing into the 
mass were observed; however, visualization was 
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difficult due to the thoracic spine and the origin was 
not identified (Figure 2A). The next a magnetic reso-
nance imaging (MRI) scan revealed a mass clearly, 
however even with this, the inflowing blood vessels 
could not be visualized (Figure 2B). Additional con-
trast-enhanced computed tomography (CT) examina-
tions identified EPS based on the feeding arteries 
from the aorta (Figure 2C) and the draining veins into 
azygos vein, the trachea without communication. No 
complications such as lung hypoplasia and congenital 
heart malformations were found. The patient gained 
weight during hospitalization and was discharged 
without signs of infection or respiratory problems. A 
follow-up examination will be planned in the future to 
determine further management.

Discussion and Conclusion

The interpretation of the chest radiograph is important 
for pediatric physicians, and knowledge of the silhou-
ette sign is useful to evaluate the lesion location and 
plan sequential examinations. Although ultrasound, 
CT and MRI have been recently recognized as useful 
diagnostic tools, the plain chest radiograph remains a 
basic tool for the assessment of pediatric patients. 
Pediatricians should get as much information as possi-
ble from this tool. This is because it is necessary to 
recognize that repeated radiograph and CT examina-
tions are synonymous with radiation exposure. The CT 

needed for diagnosis is approximately 85 times more 
exposed than the chest radiograph.3 Filming during 
the sensitive childhood phase increases the risk of sub-
sequent leukemia and tumors.4 Therefore, it is accept-
able only if the profits outweigh it, but a solid strategy 
is required to support that point.

The silhouette sign is a classical method reported by 
Felson et al,5 when the organ or mass is anatomically 
adjacent to the heart or large blood vessels, the boundary 
is obscured and is called the “silhouette sign positive.” 
The thymus is a pair of left and right organs that primar-
ily originate from the third pharyngeal pouches and 
descends the anterior mediastinum along the parietal 
pericardium. It is generally known that the normal thy-
mus increases in size from the sixth week of life of the 
fetus until adolescence and then regresses gradually.6 
Therefore, the right thymus in the anterior mediastinum 
obscures the right cardiac border; that is, the silhouette 
sign is positive. During the neonatal period, it is pro-
jected as a mass shadow because it is relatively large 
with respect to the rib cage as observed on a chest radio-
graph. Siegel et al1 reported that the normal infant thy-
mus size as 2.68 cm (±0.7 cm) to the right and 2.97 cm 
(±0.7 cm) to the left. These typical findings are “wave 
sign” and “sail signs,” but atypical round images are 
often drawn. In this case, the shape and size of the 
shadow and the image without exclusion to the sur-
rounding area were consistent with the thymus. 
However, the silhouette sign was negative and further 
examination led to the diagnosis.

In recent years, abnormalities in the fetus have 
been discovered early in pregnancy due to the 
improved image resolution of the ultrasonic tomogra-
phy apparatus. Therefore, almost all congenital tho-
racic malformations can be found using prenatal 
ultrasound.7 However, pediatricians must be aware of 
these illnesses because prenatal diagnosis is not per-
fect. Pulmonary sequestration occurs when excess 
lung buds develop on the caudal side of normal lung 
buds and move to the caudal side with the develop-
ment of the esophagus. Although the prognosis is gen-
erally uneventful, there is a space-occupied lesion in 
the thoracic cavity that may cause lung compression, 
resulting in lung hypoplasia that hinders maturation. 
Furthermore, this condition has been classified into 
intralobar [84.0% (1873/2231)] and extralobar [16.0% 
(358/2231)] subtypes based on the presence or absence 
of common visceral pleura, respectively,2 and most of 
the EPS [77.4% (103/133)] is detected on the left side 
and in the lower lung field [78.9% (105/133)].8 
Surgery is a common treatment option as it is possible 
that the torsion of the feeding vessels may occur due to 
the absence of lung ligaments that fix the fractionated 

Figure 1. Circular mass shadow in the right superior lung 
field without silhouette sign by chest-abdominal radiograph 
examination.
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lungs. However, certain cases remain asymptomatic 
throughout life, and the timing of the appropriate sur-
gery has not yet been confirmed.9 Regarding the pres-
ent case, because EPS was detected by radiograph 
without any symptoms after birth, future adverse 
events can be predicted and managed more carefully.

To summarize, even asymptomatic EPS, which 
resembles the thymus, can be diagnosed by careful inter-
pretation of the chest radiograph. However, this case 
was not pathologically evaluated. Further investigation 
of the accumulation sites and clinical symptoms of this 
disease is required.
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