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Learning objectives

• To become familiar with the signs that indicate

mediastinal pathology

• To confidently identify and localize a mediastinal

mass on chest X-ray



Whitten classification of the mediastinal compartments

Compartment Boundaries

A: anterior • Superior: Thoracic inlet
• Inferior: Diaphragm
• Posterior: Pericardium, aorta, 

and brachiocephalic vessels

M: middle • Superior: Thoracic inlet
• Inferior: Diaphragm
• Anterior: Pericardium
• Posterior: Pericardium and 

posterior tracheal wall

P: posterior • Superior: Thoracic inlet
• Inferior: Diaphragm
• Anterior: Posterior tracheal wall

and pericardium



Carter BW, Benveniste MF, Madan R, et al. ITMIG Classification of Mediastinal Compartments and 
Multidisciplinary Approach to Mediastinal Masses. Radiographics 2017 Mar-Apr;37(2):413-436



CT-based mediastinal compartment classification according to the 
international Thymic Malignancy Interest Group (ITMIG)

Compartment Boundaries

 Prevascular • Superior: Thoracic inlet
• Inferior: Diaphragm
• Lateral: Parietal (mediastinal) pleural reflections, ITCs, RSPV, LSPV, 

RIPV, LIPV
• Posterior: Pericardium, SVC, RSPV, LSPV, RIPV, LIPV, ascending aorta, 

and lateral rim of the aortic arch

 Visceral • Superior: Thoracic inlet
• Inferior: Diaphragm
• Anterior: Posterior boundaries of the prevascular compartment
• Posterior boundary: V-PBL

 Paravertebral • Superior: Thoracic inlet
• Inferior: Diaphragm
• Anterior: Posterior boundary of the visceral compartment
• Posterior-lateral: Vertical line against the posterior margin of the 

chest wall at the lateral margin of the transverse process of the 
thoracic spine

LBCV: left brachiocephalic vein, ITVs: internal thoracic vessels, SVC: superior vena cava, RSPV: right superior pulmonary vein, LSPV: left superior pulmonary vein, RIPV: 
right inferior pulmonary vein, LIPV: left inferior pulmonary vein, V-PBL: visceral paravertebral compartment boundary line (a vertical connecting a point on each thoracic
vertebral body at 1cm behind its anterior margin)



Nakazono T, et al. New CT-based mediastinal compartments classifications and differential
diagnosis of mediastinal tumors. Poster RSNA  2017
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Anatomical boundaries

• In clinical practice, a pathological process is
not necessarily primarely limited to one 
compartment

– Infection

– Hemorrhage

– Neoplasia

• No true physical boundaries between the 
different compartments







Approach to the prevascular compartment

• The common neoplasms:
– Thymic epithelial neoplasms
– Lymphoma
– Mature teratoma
– Non teratomatous germ cell malignancies
– Metastatic disease

• NonNeoplastic lesions
– Substernal extension of thyroid goiter, thymic

hyperplasia, cystic lesions such as thymic and 
pericardial cysts, and vascular-lymphatic
abnormalities



• The most significant lesions:

– Neoplasms of the airways, esophagus, and lymph

nodes

– Non neoplastic abnormalities such as 

bronchogenic cysts and oesophageal duplication 

cysts

Approach to the visceral compartment



• Most lesions originating in this region

– Neoplasms of neurogenic origin

• Other less common neoplastic conditions

– Lymphoma, primary osseous tumors, and metastases

• Nonneoplastic causes

– Thoracic spinal infection due to bacterial and mycobacterial

agents, cystic lesions such as thoracic meningocele and 

neurenteric cyst and extramedullary hematopoiesis

Approach to the paravertebral compartment



Localize to the mediastinum

• A mediastinal mass will not contain air 
bronchograms

• The margins with the lungs will be obtuse

• Presence, distorsion of mediastinal lines, 
stripes can reveal mediastinal disease

• These findings can be used to localize masses 
in the pre-vascular, visceral and paravertebral
mediastinum



Lung carcinoma

Lung or mediastinal
lesion?



Mediastinal
tumor



Definitions

• Lines typically measure less than 1 mm in 
width and are formed by air, typically within 
the lung, outlining thin intervening tissue on 
both sides 

• Stripes are bands that result from air outlining 
thicker intervening mediastinal structures. The 
mediastinal stripes present on PA chest 
radiographs include the right and left 
paratracheal and paraspinal stripes



From Bystricka N et al. ECR2013 DOI: 10.1594/ecr2013/C-0442, certificate of Merit
From Bystrica N et al. 10.1594/ecr2013/C-0442



Approach to diagnosis

• Localization: anterior, middle, posterior
• Tissue composition: fat, cystic component, 

calcifications, soft tissue
• There can be associated spinal, costal or sternal  

abnormalities
• When classical features are present, a 

presumptive diagnosis can often be made with a 
high degree of confidence

• For other cases, a combination of imaging 
features, clinical information/context is necessary



Dysgerminoma

-85 
HU



The anterior junction Line

Anterior junction line 
results from the 
anterior apposition of 
the lungs, which lies 
behind the upper 
two-thirds of the 
sternum. 
The line consists of 
four layers of pleura 
and a variable 
amount of 
intervening fat. 



 Frequency of identification on chest radiographs : 24,5-57%

 It may be absent when its course is not tangential to the X-ray beam

 It can be obscured by other structures such as the heart, great vessels or 

the thoracic spine

 Obliteration or abnormal convexity suggest anterior mediastinal mass

Gibbs JM et al. Lines and stripes: where did they go? From conventional radiography to CT. 
Radiographics 2007;27:33-48



The posterior junction line

 Results from the 
apposition of the 
lungs posterior to 
the esophagus and 
anterior to the 3rd 
to 5th thoracic 
vertebrae. 

 Similarly to anterior 
junction line, it is 
formed by four 
layers of pleura.

 Can be seen above 
the clavicles

 Frequency: 32% 



Abnormal bulging, convexity or obliteration of the posterior junction line suggests a 
posterior mediastinal abnormality

Further clues to the location of a mass can be inferred from the lateral margins of the mass 
above the clavicles





The right and left paratracheal stripes

The right paratracheal stripe is 
formed by the tracheal wall, 
mediastinal connective tissue 
and paratracheal pleura. Air 
within the trachea and the 
aerated right upper lobe outline 
the intervening soft tissues. 

Normal thickness of 1-4 mm 
Presence: 97% R, 30% L



40-year old man

Previous lymphoma

treated by 

chemotherapy

Poor appetite since

several months

No fever

No arthralgia

Abroad since several

weeks

An abnormal contour or widening may be caused by 
pleural effusions or thickening, paratracheal
lymphadenopathy, hematomas or neoplasm



Pathology

Lymphocytes

Non 
necrotic
granuloma



*
*



The aorto-pulmonary window and 
stripe



The aorto-pulmonary window

 AP window represents a mediastinal region bounded 
anteriorly by the ascending aorta, posteriorly by the 
descending aorta, superiorly by the aortic arch, and 
inferiorly by the left pulmonary artery. 

 The medial border is formed by the ligamentum
arteriosum, whereas the lateral aspect forms the interface 
between the left lung and the mediastinum known as the 
aortic-pulmonary window reflection. 

 The abnormal convexity may be due to middle –
mediastinum abnormalities such as lymphadenopathies, 
bronchial artery aneurysms, nerve sheaths tumors, 
broncho-pulmonary-foregut malformations, or prominent 
mediastinal fat.





aortic arch





left pulmonary artery













Aorto-pulmonary window





58-year old man

Dysphagia, cervical pain

Loss of weight: 5 kgs

Tobacco: 40 pack years



Chromogranine Synaptophysine





The azygo-oesophageal Line

Always visible on correctly exposed radiographs



para-azygo-oesophageal recess 

Right lateral view





Azygos vein oesophagus

Abnormal contour or disappearance suggests disease affecting the middle and posterior
mediastinal compartment such as lymphadenopathy, oesophageal disease and hiatal hernias, 
broncho-pulmonary-foregut malformations, pleural abnormalities, left atrial enlargment.



65-year old man

Tobacco

C2H5OH

Admitted for vascular surgery ‘abdominal 

aneurysm)

Chest X ray



The para-aortic line

 The para-aortic line 
represents the interface 
formed by the contact of 
the lateral wall of 
descending thoracic aorta 
with the left lower lobe. 

 The para-aortic line 
appears as a straight 
vertical interface, which 
lies posterior to the cardiac 
shadow and lateral to the 
left paraspinal line. 



Thoracic aorta

Air Interface (Lung).

Only at the lateral

border

No tangency with air 
at the anterior and posterior

border

LateralA-P



























Normal descending thoracic aorta



Elongated aortaAged man
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62-year old man, Vague thoracic pain, No blood sample abnormalities

An abnormal contour may be the result of different conditions affecting the lung and 
pleura or the middle and posterior mediastinum such as lymphadenopathy, aortic
aneurysm, gastroesophageal varices and lung neoplasms



31





The paravertebral line

The paraspinal lines are the 
interfaces between the lungs and 
the paraspinous fat and soft 

tissues.

It can be displaced laterally by 
prominent mediastinal fat or 
osteophytes
Abnormal contour or displacement
may also suggest posterior
mediastinal disease such as 
mediastinal hematoma, mass or 
extra-medullary hematopoeisis



56-year old man patient

Chest pain

Low grade fever

Liver transplantation





The cervico-thoracic sign

• Used to determine location of mediastinal lesion
in the upper chest

• Based on the principle that an intrathoracic lesion
in direct contact with soft tissues of the neck will
not be outlined by air

• Uppermost border of the anterior mediastinum
ends at the level of clavicles

• Mediastinal masses projected superior to the 
level of the clavicles bust be located either within
the middle or posterior mediastinum



90-year old woman
Rapid swelling of the thyroid
gland
Heart rate: 100 bpm
No malaise/no significant
history
Chest X-ray
CT scanner



The thoraco-abdominal sign

A sharply marginated mediastinal mass seen through the diaphragm must lie entirely within the 
chest . The posterior costophrenic sulcus extends far more caudally than the anterior aspect of 
the lungs.    fromChen PH, Taipei City, Taiwan



The silhouette sign

• If an intra-thoracic radio-opacity is in anatomic
contact with a border of the heart or aorta, it
will obscure that border

• An intra-thoracic lesion not anatomically
contiguous with a border or a normal 
structure will not obliterate that border

• Definition given by Felson in 1950





Sternberg’s
cell
Lymphoma



Hilum overlay sign

• When there is a mediastinal mass and you can

see the hilar vessels through this mass, then

you know the mass doe not arise from the 

hilum



Anterior location



AB Thymoma
HE x 20



The mediastinum:
Clinical cases



Case 1

• 58-year old male

• Known for a chronic disorder

• Fibroma in the brachial plexus

– Pain in both hands

• Pace-maker in 2009 for syncopes

• Chest radiograph for general check-up





40 HU





Q1: Which chronic disease has this
patient?

• 1. Type 1 neurofibromatosis

• 2. Autosomial polycystic kidney disease

• 3. Extra-medullary haematopoiesis

• 4. Von Hippel Lindau syndrome

• 5. Gardner syndrome
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Q2: Which nerves can be involved in this
disease?  

• 1. Spinal nerves

• 2. Vagus nerve

• 3. Intercostal nerves

• 4. Recurrent laryngeal nerves

• 5.  All of the above
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Anatomy of the mediastinal nerves

From Nakazono T et al. New CT-based mediastinal compartment classifications and 
differential diagnosis of mediastinal tumors. RSNA poster 2017  



From Nakazono T et al. New CT-based mediastinal compartment classifications and 
differential diagnosis of mediastinal tumors. RSNA poster 2017  

Anatomy of the mediastinal nerves



Case 2

• 47-year old woman

• Candidate to cadaveric kidney transplantation

• Mild hypertension

• Known for autosomial dominant polycystic

kidney disease (ADPKD)

• Chest radiograph



Q3: Localize the abnormalities on 
the PA view





C4. What is your diagnosis?

• 1. Bilateral paraganglioma

• 2. Paraspinal meningeal cysts

• 3. Extramedullary hematopoiesis

• 4. Bilateral neurofibroma

• 5. Pleural fibromatosis

Coche E, et al. Multiple thoracic paraspinal meningeal cysts in autosomal dominant polycystic kidney disease.

Am J Kidney Dis 2003;41(2):E8
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Case 3

• 65-year old man

• Tobacco

• C2H5OH

• Admitted for vascular surgery ‘abdominal 

aneurysm

• Chest X ray





C5. Localize the mediastinal
abnormality?

• 1. Displacement of the azygo-oesophageal line

• 2. Obscuration of the paravertebral line

• 3. Obscuration of the para-aortic line

• 4. Displacement of the posterior pleural line

• 5. None of the above
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C6. What is the most likely diagnosis?

• 1. Oesophageal leiomyoma

• 2. Extramedullary haematopoesis

• 3. Lymphadenopathy

• 4.Lymphangioma

• 5. Duplication cyst
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Case 4

• 37-year old male

• Admitted for RCUH 

exacerbation

• Episodes of diarrhea

• Elevation of CRP (182 

mg/dL, Nl < 5 mg/dL)

• No chest pain



Case 4



C7.Is the chest radiograph normal?

• 1. Yes

• 2. No

• 3. maybe

• 4. I do not know and I call immediately an 

expert chest radiologist
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CT: 02/11/2017



C8 What is the most likely diagnosis?

• 1. Extra-lobar sequestration

• 2. Intra-lobar sequestration

• 3. Cystic lymphangioma

• 4. Pancreatic pseudocyst

• 5.Diaphragmatic lymphoma
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A-P View P-A View



A-P View P-A View



PET-CT
16/11/2017

MR: 
05/12/2017



CT : 13/07/2014



Rosado-de-Christenson, et al. Extralobar sequestration: radiologic-pathologic correlation. From
the archives of the AFIP.  Radiographics 1993;13:425-441



Case 5

• 26-year old man

• Chest pain in Ireland

• No other clinical signs

• Peptic oesophagitis at 1 year 

• Chest radiograph



Clinical case



C9. What is the most likely diagnosis?

• 1. Left inferior atelectasis

• 2. Left inferior pneumonia

• 3. Left inferior Lung tumor

• 4. Extra-pulmonary sequestration

• 5. Other
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MPR 40 mm
Lung window setting



Case 6

• 56-year old man patient

• Chest pain

• Low grade fever

• Liver transplantation

• Chest X-ray





C10. Localize the abnormalities



C11 Which test do you recommend?

• 1. PET-CT

• 2. MR

• 3. PET-MR

• 4. CT

• 5. Chest US
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Case 7

• 45-year-old italian woman

• Chronic glomerular disease renal graft in 1985

• In 1987: tubo-ovarian abcess

• March 2005: fall chest X-ray

• Left rib fracture +…..

• Clinical examination:negative

• MDCT











C12. What is your diagnosis?

• 1. Bilateral paraganglioma

• 2. Paraspinal meningeal cysts

• 3. Bacillary angiomatosis

• 4. Bilateral neurofibroma

• 5. Pleural angiofibromatosis
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