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"Fifteen Minute Consultation: Obvious and Not-So-

Obvious Mediastinal Masses”

Green K, Behjati S, Cheng D. 

Objectives:

To present a structured approach to the management of a child with a mediastinal mass presenting to the 
emergency department 

To raise awareness of presenting features of less-obvious mediastinal masses and to encourage consideration of 
mediastinal masses in differential diagnoses 

Methods:

Review of the relevant literature and review of London Paediatric Cancer Network supportive guidelines and 
subsequent description of the approach to a child presenting with features suggestive of a mediastinal mass.    

Conclusions:

A systematic approach to history taking, clinical examination, and investigation of a child presenting with a 
mediastinal mass will assist in the safe and timely management of children presenting when they are critically 
unwell. Anticipation of potential management complications and early transfer for ongoing management will 
improve patient outcomes and minimise morbidity. 
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15 Minute Consultation: Obvious and Not-So-Obvious Mediastinal Masses

Introduction

Mediastinal masses in children are a rare but life-threatening presentation. They are the most common chest mass 

in children, with the anterior mediastinum being the most common site1, and lymphomas being the most common 

cause1-3. Whilst some mediastinal masses may present with obvious symptoms and clinical signs and appear obvious 

on chest x-ray (CXR), such as in figure 1, many do not, as in figure 2 below.  Children with anterior mediastinal 

masses are at significant risk of serious and potentially fatal complications at presentation, most commonly due to 

extrinsic compression of the airway, and obstruction to the venous return or obstruction of cardiac output. Not 

infrequently clinical symptoms may not correlate with radiological findings1-7.  Airway obstruction has been reported 

in approximately 60% of patients presenting acutely with mediastinal masses1. Furthermore, one third of 

asymptomatic patients have a significant reduction in tracheal dimensions seen upon CT scanning4, with total 

consensus that sedation and general anaesthesia should be avoided and managed by experienced paediatric 

anaesthetists if considered essential1-9. 

Anterior mediastinal masses are a paediatric medical emergency and should be considered a 

haematological/oncological emergency until proven otherwise, especially given that lymphomas (the most common 

cause of a mediastinal mass) can rapidly grow and progress over hours to days. Children should be managed by 

experienced paediatricians with a low threshold for escalating to paediatric intensive care. 

Obvious and Not-So-Obvious Mediastinal Masses

Case 1: An ‘Obvious’ Mediastinal Mass

Figure 1- A clinical case of ‘obvious’ mediastinal mass seen on CXR presenting to the emergency department.
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Case 2: A ‘Not-So-Obvious' Mediastinal Mass

Figure 2- A clinical case of a ‘not-so-obvious’ mediastinal mass seen on CXR presenting to the emergency department.

THINK! Could you have mistaken Figure 2 for a pleural effusion?

Mediastinal masses often present atypically with a homogenous ‘white-out’ on CXR, and can easily be mistaken for 

more common diagnoses such as pleural effusions or a large opacification ie. pneumonia. Although more 

uncommon, always consider a mediastinal mass in an unwell patient with a ‘white-out’ on CXR, especially where 

there is a lack of classical symptoms of infection. Remember, a widened mediastinum on CXR cannot be attributed to 

normal thymus in children over 5 years. 

History 

All medical consultations should commence with a detailed paediatric history. This may immediately identify 

symptoms of a mediastinal mass, airway compromise or life-threatening neurological or cardiovascular compromise.  

More specific symptoms that may suggest a mediastinal mass are listed below in figure 3, but it is not uncommon for 

a mediastinal mass to be a surprise finding on CXR as they are often not as obvious at presentation as may be 

expected. 
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Figure 3- Key presenting symptoms of a child with mediastinal mass

Examination

Respiratory signs are the most common presentation of a mediastinal mass, with up to 60% paediatric patients 

presenting with airway compromise. 

 In a life-threatening situation, children should be managed using an airway, breathing, circulation, 

disability/neurology approach as per APLS.

Mediastinal masses may present obviously or inconspicuously depending on the size and origin of the mass.  A 

thorough full-systems paediatric examination should be performed, with specific attention given to the respiratory, 

cardiovascular, ear nose and throat (ENT) and neurological systems; carefully assessing for evidence of airway 

compromise, superior vena cava obstruction, cardiac or neurological compromise seen in less-obvious mediastinal 

masses.  

The key obvious and less-obvious presenting signs of mediastinal masses are described in figure 4 below. 

It is not unusual for mediastinal masses (typically T-cell lymphoma or leukaemia) to be associated with pleural 

and/or pericardial effusions, thus making the underlying mediastinal mass harder to identify. Such pleural effusions 

may be bilateral and may further compromise the child’s respiratory status, and should increase the clinicians 

suspicions of what may lie underneath. 
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Figure 4- Obvious and less obvious signs on clinical examination suggesting a mediastinal mass

Differentials of Paediatric Mediastinal Mass

There are a wide range of differential diagnoses for a child with a mediastinal mass, as summarised in figure 5. 

Figure 5- Differential diagnoses of a mediastinal mass in a child

Causes of a homogenous ‘White Out’ or homogenous opacity on CXR

• Chest wall mass, e.g. Ewing’s sarcoma

• Consolidation

• Diaphragmatic hernia

• Diaphragmatic rupture

• Mediastinal mass

• Pleural effusion
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• Pneumonectomy

• Pulmonary agenesis or hypoplasia

• Total lung collapse, eg. post endobronchial intubation 

Investigations

Investigations in a child with mediastinal mass will be directed primarily by how unwell the child is and by the 

continuous assessment of the child’s airway status and any sign of airway, respiratory or neurological compromise. It 

is essential not to compromise the child’s safety to pursue clinical investigations. 

The delivery of sedation or anaesthesia for a child with an anterior mediastinal mass can be fatal. This is due to the 

loss of muscle tone and the subsequent loss of the compensatory physical effort of maintaining the airway which 

occurs when sedated or unconscious. This process can result in an acute loss of airway patency which can be fatal 

even in the hands of an experienced anaesthetist. For this reason children with a suspected mediastinal mass should 

undergo sedation or anaesthesia only under the care of an experienced paediatric anaesthetist fully aware of the 

child's situation, and if no other option is available.

As demonstrated in figure 6, there are surprisingly few essential investigations required to permit commencing 

emergency treatment for a mediastinal mass where haematological malignancy is suspected. 
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Figure 6- Recommended investigations and guidance on where and when to perform them in a child with suspected 

mediastinal mass

Essential Diagnostic Investigations for Mediastinal Masses 

• A baseline full blood count should be performed  and may indicate an underlying diagnosis of acute 

lymphoblastic leukaemia. 

• A blood film should be performed to investigate for the presence of blasts.

• Baseline bloods- urea and electrolytes, urate, phosphate, liver function tests, and a coagulation screen should 

be performed prior to commencing treatment.  

• CXR - erect anteroposterior (AP) and lateral CXRs should be performed to establish the size and location of the 

mediastinal mass and are adequate imaging prior to commencing emergency treatment in a child too unstable 

to have a CT chest at presentation. Figure 7 illustrates the anatomical division of the mediastinum on CXR. 

Figure 7 - Anatomical division of anterior, superior, middle and posterior mediastinum on lateral CXR
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• CT chest, in patients without concerns for airway compromise and who are able to lie flat safely, is a helpful 

diagnostic investigation. However, where there are concerns for potential acute airway compromise and in 

patients who are unable to lie flat safely,  cross-sectional imaging is not required as an essential investigation 

and should not be performed. In general, imaging should be performed without sedation or general anaesthesia 

to prevent potentially life-threatening airway compromise, and can be combined with other diagnostic 

procedures such as surgical biopsy or central line insertion at a later stage if unsafe to perform at presentation. 

• Ultrasound chest is considered an essential investigation when a CT chest is not possible or where there is 

suspicion of a large pleural effusion, to further assess the mediastinum for potential tumour and the volume of a 

pleural effusion which may require emergency tapping prior to transfer or further treatment. If pleural fluid is 

tapped, it is advisable to collect samples for histology and haematology cytospin. However, the drainage of large 

volumes of pleural fluid is not advisable due to the risk of expansion oedema and subsequent respiratory 

collapse. 

Management:

In a life-threatening situation, children should be managed using an airway, breathing, circulation, 

disability/neurology approach as per APLS. All cases, especially those with life-threatening mediastinal masses, must 

be discussed urgently with the attending paediatric consultant. 

Children with an anterior mediastinal mass are at risk of sudden and acute respiratory collapse and can deteriorate 

very rapidly; even if looking clinically well at presentation. The management of these patients is often very difficult 

and it is therefore vital to have a very low threshold to seek senior support during the initial management period.  

Children should be transferred urgently to the tertiary haematology/oncology centre if a mediastinal mass is seen on 

imaging and/or there is evidence of respiratory distress. Intensive care retrieval to PICU should be considered early. 

The specific management of acute lymphoma and leukaemia (the most common causes of a mediastinal mass) is 

beyond the scope of this article. However, steroids are the emergency treatment of choice for a malignant 

mediastinal mass, but must not be commenced without careful preparation and discussion with the tertiary centre. 
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Whilst steroids may be commenced prior to a definitive histological tissue diagnosis in children at significant risk of 

airway compromise or superior vena cava obstruction, it must be considered that steroids can impair the quality of 

diagnostic material sampled upon biopsy, with important implications for longer-term treatment, hence a need for 

discussion with the tertiary centre prior to their prescription. In addition, there is a significant risk of rapid onset 

tumour lysis following the initiation of steroid treatment, where the rapid destruction of the bulky mass (particularly 

if T cell malignancy is suspected) can be fatal and requires aggressive prevention and management with intravenous 

fluid hyper-hydration and concomitant allopurinol or rasburicase (where available).  The management of an anterior 

mediastinal mass where a haematological underlying cause is suspected is summarised in figures 8 and 9 below. 

Figure 8 - Management of an anterior mediastinal mass in a child in the paediatric emergency department
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Key Management Do’s and Don’t’s: 

Figure 9- Key management ‘dos’ and ‘don’ts’ for a child with suspected or proven anterior mediastinal mass

Take Home Conclusions

• Mediastinal masses are an emergency presentation and can cause life-threatening airway compression.

• Simple investigations with CXR and blood tests may be sufficient to make a preliminary diagnosis at the 

presenting hospital.

• Staging and further diagnostic work-up, including cross sectional imaging, biopsy of the mass and bone 

marrow sampling should usually be undertaken in the tertiary centre.

• Steroids are the emergency treatment of choice for children with suspected lymphoma or leukaemia. 

However, these should only be started after discussion with the tertiary centre and with careful preparation 

given the high risk of tumour lysis syndrome. 

• Some mediastinal masses are truly asymptomatic. 
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Figure 1- A clinical case of ‘obvious’ mediastinal mass seen on chest X-ray presenting to the emergency 
department. 
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Figure 2- A clinical case of a ‘not-so-obvious’ mediastinal mass seen on chest X-ray presenting to the 
emergency department. Please note that this is not the initial presenting CXR but that taken on arrival at 

the tertiary oncology centre in PICU. 
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Figure 3- Key presenting symptoms of a child with mediastinal mass 
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Figure 4- More and less commonly associated findings with a mediastinal mass 
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Figure 5- Differential Diagnoses of a Mediastinal Mass in a child 
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Figure 6- Recommended investigations and guidance on where and when to perform them in a child with 
suspected mediastinal mass 
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Figure 7- Anatomical division of anterior, middle and posterior mediastinum on lateral chest X-ray 
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Figure 8- Management schema for a child with Anterior Mediastinal Mass in the paediatric emergency 
department 
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Figure 9- Key Management ‘Dos’ and ‘Don’ts’ for a child with suspected or proven anterior mediastinal mass 
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