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CASE REPORT THE PATIENT

18-year-old woman

 SIGNS & SYMPTOMS 

– Chest pain

– Shortness of breath

–  Electrocardiogram  

abnormality

THE CASE
An 18-year-old woman with no significant past medical history presented to the emergency 
department complaining of midsternal chest pain and mild shortness of breath, which had 
been intermittent for the past several months. She denied any history of deep vein thrombo-
sis or pulmonary embolism risk factors, such as oral contraceptive use. 

Laboratory values were within normal limits. An electrocardiogram (EKG), however, 
showed T-wave inversions in leads V1 and V2, and physical examination revealed decreased 
breath sounds in the right lung base. A chest radiograph and subsequent chest computed 
tomography (CT) were ordered. 

The initial radiograph (FIGURE 1) showed a large right anterior mediastinal mass; the CT 
revealed fat, fluid, soft tissue, and ossification within the mass (FIGURE 2). The CT also showed 
evidence of local mass effect on the right atrium, as well as compressive atelectasis in the ad-
jacent right lung, contributing to the patient’s EKG abnormality and physical exam findings. 

THE DIAGNOSIS 
Based on the patient’s clinical history and 
imaging findings, which were consistent 
with a benign well-differentiated terato-
ma, she was given a diagnosis of anterior 
mediastinal teratoma. 

DISCUSSION
Teratomas are tumors composed of plu-
ripotent stem cells that carry elements 
from all 3 of the embryologic layers (ecto-
derm, mesoderm, and endoderm).1 There 
are 3 classifications of teratomas: mature 
(well-differentiated), immature (poorly 
differentiated), and malignant. 

Tumors of germ cell origin are rare 
within the anterior mediastinum, account-
ing for 1% to 3% of total reported cases.2 
Among anterior mediastinal masses, germ 
cell tumors such as teratomas, seminomas, 
and nonseminomatous tumors comprise 
approximately 15% of adult and 24% of  
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FIGURE 1

Radiography shows a large mass  
in the mediastinum

The frontal view (A) showed a large right paracardiac mass with preserved 
visualization of the right hilar vessels (hilum overlay sign). In addition, there was 
obliteration of the normal retrosternal fat on the lateral projection (B). These 
findings confirmed the anterior mediastinal location of the mass.
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pediatric anterior mediastinal tumors.3

It is reported that up to 60% of patients 
with mediastinal teratomas present with no 
signs or symptoms upon diagnosis.4 When 
the mass is large, patients can develop chest 
pain or shortness of breath relating to tumor 
mass effect. In rare instances, there can be 
hemoptysis or trichoptysis, pathognomonic 
for teratomas with bronchial communica-
tion.5 Physical exam findings are also non-
specific and may include decreased breath 
sounds secondary to compressive atelectasis 
with large tumor burden. 

Radiographic imaging is essential to elu-
cidate the diagnosis. Chest radiograph can 
show an intrathoracic mass, and CT can pro-
vide further characterization, such as density 
and precise location. 

Location of mass guides differential
Localizing an intrathoracic mass in the ante-
rior, middle, or posterior mediastinum allows 
for narrowing of the differential diagnosis  
(TABLE6). The main diagnostic consideration 
for a middle mediastinal or hilar mass is pri-
mary carcinoma. Posterior mediastinal mass-
es, on the other hand, are generally of benign 
etiology and may include neurogenic tumors,  

foregut duplication cysts, or, in rare cases, ex-
tramedullary hematopoiesis. 

The differential diagnosis of anterior me-
diastinal masses can be separated into 4 main 
categories of disease, colloquially known as 
the “4 Ts”: 

z Teratoma. Mixed tissue densities seen 
on CT relate to the multiple tissue types origi-
nating from the embryologic germ cell lay-
ers. Frequently, there will be fat, fluid, and  
calcifications. 

z Thyroid pathology. A goiter or thyroid 
cancer can manifest with endocrine dysfunc-
tion, such as thyroid-stimulating hormone 
and T3/T4 abnormalities. A thyroid mass 
tends to sit more superiorly than do other 
anterior mediastinal masses and may be con-
firmed using a nuclear scan looking for in-
creased radioactive iodine uptake. 

z Thymoma. The diagnostic features in-
clude parathymic syndromes such as myas-
thenia gravis (30%-50% of thymoma cases7,8) 
and pure red cell aplasia (5% of thymoma 
cases9).

z “Terrible” lymphoma. The most ef-
fective way to differentiate an anterior me-
diastinal mass due to lymphadenopathy 
(secondary to lymphoma) is to perform a tis-
sue sample biopsy. 

z Also consider, as part of the differ-
ential for anterior mediastinal masses, such 
things as mesenchymal tumors, Morgagni 
hernia (anterior diaphragmatic defect), and 
pericardial cysts (fluid attenuating and usu-
ally located at the right cardiophrenic angle). 

Surgical resection is effective 
The treatment for anterior mediastinal terato-
ma is surgical resection.10 A complete surgical 
resection is typically curative and provides 
adequate therapy for symptom resolution. 

The standard surgical approach involves 
gaining access to the anterior mediastinum 
via a median sternotomy. When there is 
extensive tumor involvement of the hemi-
thorax, clamshell thoracotomy is preferred, 
requiring incisions in both the left and right 
hemithoraxes.11 

z Our patient underwent resection of the 
tumor; the subsequent pathology report for 
the specimen (FIGURE 3) confirmed the diag-

FIGURE 2

Computed tomography differentiates 
the mass

Axial contrast-enhanced chest computed tomography showed a large, 
well-circumscribed mass measuring 12.5 x 8.3 x 13.1 cm with soft tissue, 
fat, fluid, and calcification in the right anterior mediastinum. 
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nosis. There was no abnormal enhancement 
or vascular invasion to suggest aggressive or 
malignant potential. 

THE TAKEAWAY
Patients frequently present with nonspecific 
and vague chest complaints. This case points 
to the importance of obtaining a thorough 
clinical history and conducting a complete 
physical examination to guide additional 
work-up and radiographic imaging.               JFP

CORRESPONDENCE
Cassie Tran, MD, 320 E North Avenue, Pittsburgh, PA 15212; 
tran.cassie@gmail.com
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TABLE 

Using the mass’s location to guide the differential6

Location Anatomical boundaries Physiological content Differential diagnosis

Anterior 
mediastinum

Anterior border: 
Sternal body 

Posterior border:  
Pericardium and great 
vessels

Thymus gland

Retrosternal thyroid

Internal thoracic artery

Lymph nodes and lymphatics

“The 4 Ts”:

• Teratoma

• Thyroid pathology

• Thymoma

• Terrible lymphoma

Morgagni hernia 

Mesenchymal tumors

Pericardial cyst 

Middle 
mediastinum

Anterior border: 
Pericardium

Posterior border: 
Anterior aspect of 
thoracic spine

Heart 

Great vessels

Trachea

Phrenic nerve

Lymphadenopathy 

Benign cystic tumors

Cardiovascular aneurysm

Posterior 
mediastinum

Anterior border: 
Anterior aspect of 
thoracic spine

Posterior border: 
Tip of spinous processes

Esophagus

Intercostal muscles

Sympathetic chain

Thoracic duct

Descending thoracic aorta

Azygous/hemiazygos vein

Vagus nerve

Neurogenic tumors

Foregut duplication cysts

Meningocele

Spinal lesions

Extramedullary hematopoiesis

Esophageal tumor 

FIGURE 3

The resected tumor

The gross specimen of the sectioned teratoma showed mostly adipose tissue, with 
areas of bone and cartilage formation.

CONTINUED ON PAGE 203
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