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Differential Diagnosis in Pediatric Intrathoracic Masses with CT

Hiroko Hara

Department of Radiology, Kivose Children's Hospital

-~ (Abstract - : : =

Intrathoracic masses arising from mediastinum, pleura, and lungs are a frequent
diagnostic problem in children. The differential diagnosis includes neoplasm, congenital
anomaly, inflammatory masses, vascular anomaly, and traumatic masses. Both location and
internal textures of the masses are essential in establishing the proper diagnosis. The
mediastinum is the most common location of pediatric intrathoracic masses. Dividing the
mediastinum into three compartments, localizing the tumors to the specific area could be
useful to analyze the masses and to limit the number of the differential diagnostic
possibilities. Most pulmonary masses are benign, and inflammatory lesions.

Most intrathoracic masses are first identified by chest radiography. Further evaluation is
required by cross sectional imaging with CT or MR. CT clearly demonstrates the location,
morphology, tissue characteristics, and the extent of the masses. In children, CT is
preferred to evaluate intrathoracic masses following chest radiography, requiring shorter
scan time compared with MR. MR demonstrates better definition of intraspinal extension of
posterior mediastinal neurogenic tumors, and vascular malformations or tumors.

The purpose of this paper is to provide an overview of the spectrum of the pediatric
intrathoracic masses with CT to define the accurate diagnosis and to elaborate the
differential diagnosis.
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hamartoma,

mesenchymal tumors
lymphangioma-hemangioma
lipoma

phrenic nerve tumor
pericardial cyst or tumors
cardiac tumor

hamartoma,

mesenchymal tumors
Iymphangioma-hemangioma
vigus nerve tumor
pericardial cyst or tumors
cardiac tumor

ctiology anterior mediastinum middle mediastinum posterior mediastinum
normal thymus, thvmomagaly ectopic thymus Ectopic thymus
thymic cyst enteric cyst, neuroenterie cyst enteric cyst, neuroenteric cyst
congenital Morgagni hernia bronchogenic cyst bronchogenic cyst
Esophageal anomaly lateral meningocele
(hiatus hernia, achalasia, chalasia) | Bochdalek hernia
pulmonary sequestration
| malignant lvmphoma, leukemia malignant lvmphoma, leukemia neurogenic tumors
| teratoma ymphadenoparthy (neurnblastoma
malignant germ cell tumors wrimary or metastatic) ganglionceuroblastoma,
Langerhans cell histiocylosis Langerhans cell histiocytosis ganglioneuroma, PNET)
thymolipoma malignant lymphoma, leukemia
seminoma teratoma
thymoma Langerhans cell histiocytosis
neaplasm thyroid or parathyroid tumors ‘ thyroid or parathyroid tumors

hamartoma,

mesenchymal tumors
lymphangioma-hemangioma
pheochromocytoma
melanoma

thoracic duct cyst

mediastinitis mediastinitis mediastinitis
inflammatory | lymphadenopathy ymphadenopathy lvmphadenapathy
spondylitis
hematoma hematoma hematoma
traumatic - sternal fracture diaphragmatic rupture spinal fracture
thymic hemorrhage
ancurysm of sinus Valsalva aneurysm of aorta or ductus aneurysm of descending aorta
; anomalous vessels dilated SVC or [VC dilated azygos or hemiazygos vein
vascular e I ccole &
anomalies of great vessels
pulmonary varix
sarcoidosis sarcoidosis sarcoidosis
others

extramedullary hematopoiesis

SVC:

supe rior vena cava

IVC : inferior vena cava

PNET

: primitive neuroectodermal tumor
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a o A 6-month-old girl. Unenhanced CT showed thvmus (T) with homogeneous density similar to
that of skeletal muscle, and slightly greater density than that of great vessels (V).

b @ An 8-month-old boy. Enhanced CT demonstrated thymus (T) extending to the posterior

mediastinum on both sides (arrows), representing ectopic thymus.

T BT

Fig.2 Mature teratoma, a 12-year-old boy
Frontal chest radiography (a) demonstrated wide mediastinum (arrows) with hilum overlay sign,
accounting for anterior mediastinal mass. Enhanced CT (b) revealed well-defined cystic mass
containing fat (arrow) and calcification (arrowhead) with thick wall abutting thymus.
A ascending aorta, S @ superior vena cava.

Fig.3 Non-Hodgkin's lymphoma, lymphoblastic
lymphoma, a 7-year-old boy
Enhanced CT showed inhomogeneous anterior
mediastinal mass (L) with small low density
area. Large amount of pleural effusion (E) and
pleural dissemination (arrow) were also
obtained.
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Fig.4 Langerhans cell histiocytosis, one year old boy
Frontal chest radiography (a) demonstrated wide mediastinum with nodular margin, and an
expansile osteolytic rib lesion (arrowhead). Enhanced CT (b) revealed thymic involvement (T)
with inhomogeneous density, and another expansile osteolytic rib lesion (arrow), consistent with
LCH.

Fig.5 Thymeolipoma, a 3-year-old girl
A large anterior mediastinal mass was seen on frontal chest radiography {a). Enhanced CT (b)
showed a huge solid mass conlaining small low density areas, simulating lymphoma. There was no
obvious fat attenuation in any of the low density areas on CT. H : heart

Fig.6 Thymolipoma, a 9-year-old boy
A large fally mass (arrows) wilh some solid
components was identified in the left anterior
to middle mediastinum abutting the thymus
(T) on enhanced CT.
( Courtesy of Dr. Kanto, Ageo Kousei
Hospital, Saitama.)
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Fig.7 Lymphangioma, a 7-year-old boy.
Enhanced CT demonstrated anterior mediastinal cystic mass (arrows) extending to the anterior
chest wall. Septum (arrowheads) was seen within the mass. No enhancing area corresponding
to hemangioma was noted in the mass.
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Fig.8 Tuberculosis, a 4-month-old boy

Frontal chest radiography (a) showed narrowing and caudal displacement of the left main
bronchus (arrows) suggesting hilar lymphadenopathy. Enhanced CT (b) demonstrated left hilar
and subcarinal lvmphadenopathy (arrowheads) with caseous necrosis.

Fig.9 Mediastinal bronchogenic cyst, a 6-month-old boy
a . The trachea (arrows) was smoothly displaced to the right.
b : Note a round unilocular cystic mass compressing the trachea in the thoracic inlet. Attenuation
value of the cystic mass (M) showed 30 HU reflecting mucinous content.
T : trachea, Arrowhead : Nasogastric tube in the esophagus.
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Fig.10 Neuroblastoma, a 4-year-old girl . : -
Enhanced CT demonstrated a large posterior Fig-11  Ganglioneuroma, an 11-year-old boy

mediastinal mass with calcification (arrow). Enhanced CT revealed a large posterior medi-
The trachea (T) was displaced and narrowed astinal mass with poor contrast enhancement
by the mass. Note the mass extending into compared with the neuroblastoma seen in
spinal canal (arrowhead). Fig.10. No calcification was seen. CT failed to

show intraspinal canal extension demonstrated
by MRI (not shown).
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Table 2 Lung and pleural masses (modified from reference 3.)

lung I pleura

inflammatory masses pleural effusion
(round pneumonia, tuberculoma, lung abscess, atypical | pyothorax
measles pneumonia, fungal pneumonia, inflammatory

pseudotumor, septic emboli)

parenchymal bronchogenic cvst

pulmonary sequestration

bemgn bronchial atresia

papillomatosis

hamartoma

cystic mesenchymal hamartoma

hemangioma

pulmonary AV malformation

metastatic twmors metastatic tumors

(Wilm's tumor, osteogenic sarcoma, Ewing sarcoma, malignan lymphoma, leukemia
alien: rhabdomyosarcoma, neuroblastoma) direct invasion from chest wall tumors

malignant bronchial adenoma (Ewing sarcoma, PNET, rhabdomyosarcoma)
pulmonary blastoma methotelioma
bronchogenic carcinoma

more common diseases
PNET : primitive neuroectodermal tumor
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Fig.12 Inflammatory pseudotumor, an 11-
year-old asymptomatic girl

There was a round soft tissue mass in the left

lower lung with mild enhancement. No tumor

calcification was seen.

Fig.13 Pulmonary metastases, a 15-year-old

boy with left femoral osteogenic
sarcoma
Two pulmonary metastatic nodules in both
lungs showed extensive ossification usually
seen from osteogenic sarcoma.
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Fig.14 Mucoepidermoid carcinoma
a + A 10-vear-old girl presented with recurrent pneumonia involving the left lingula division.
b ! Enhanced CT demonstrated a mass (arrow) occupying the orifice of the lingula bronchus with
moderate enhancement.

1 Fig.15 Intralobar pulmonary sequestration
A Z-year-old girl presented with recurrent pneumonia. Frontal
chest radiography (a) demonstrated a consolidation
involving left lower lobe (LLL) with air-fluid level.
Enhanced CT (h) showed a multilocular cystic mass in LLL.
An aberrant vessel (arrows) ran into the mass, suggesling
sequestration. Selective angiography (c¢) confirmed the
aberrant vessel (arrow) recognized on CT.
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Fig.16 Extralobar pulmonary sequestration
A l-vear-old boy also presented recurrent
pneumonia, An enhancing solid mass in the
right posterior mediastinum was identified on
CT. Note an aberrant vessel (arrow) seen
just prior to the vertebral body.

Fig.17 Ewing’s sarcoma, a 14-year-old boy
with mass in the right low back

Irontal chest radiography (a) showed an
opaque right hemithorax. Enhanced CT (b)
demonstrated a sofl tissue mass surrounding
right 11th rib with periosteal reaction. Also
note pleural dissemination and pleural
effusion in the right hemithorax.
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