
Pneumonitis 
Pneumonitis refers to inflammation of the lung and the main presenting 
feature of this is shortness of breath which can be accompanied by a dry 
cough3. This is diagnosed by high clinical suspicion alongside high resolution 
CT features of pneumonitis3. The appearance of pneumonitis on CT is 
described as ground glass appearance but can also have evidence of fibrosis4. 

Case study (fig 1): 62 year old male with a metastatic adenocarcinoma of the 
left lung was started on palliative dose of radiotherapy and then began 

carboplatin/pemetrexed treatment which 
was later stopped due to disease 
progression. He then began nivolumab 
which was terminated due to 
development of pneumonitis pictured 
by contrast enhanced chest and 
abdominal CT (fig 1). 

Figure 1: Contrast enhanced chest and abdomen CT: upper lobe of left lung 
shows a ground glass appearance, highly suggestive of chemotherapy-related 
pneumonitis.

After stopping the treatment, Patient A’s pneumonitis appeared to improve on 
CT imaging, however, unfortunately he died a short period after likely due to 
disease progression.
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Introduction 
Background: Lung cancer is one of the most common cancers in both men and woman1. The two key types of lung cancer include small cell (SCLC) and non-small cell (NSCLC). Radiology is a significant aspect of the investigation of these patients which includes chest X-
ray, CT, PET-CT and CT-guided biopsy2. Radiology is not only key in the diagnosis of lung cancer but is essential in the treatment of majority2. There are several risks involved in both the investigations and treatment of lung cancer and various complications can arise that 
patients’ must be made aware of prior to embarking any procedures or treatment. These include but are not limited to; pneumonitis, broncho-pleural fistulas, haemothorax, osteonecrosis of the ribs and mediastinal haematomas. Again, imaging is required in the detection of 
such complications and is used frequently in the follow up of patients with lung cancer.
Aims: This pictorial review aims to demonstrate several cases concerning the presentation and radiological appearances of complications which can arise from both investigation and treatment of lung cancer. Five different cases have been included.
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Broncho-pleural fistula 
Broncho-pleural fistulas are connections that can form between the pleural cavity 
and the bronchi which can be a life-threatening complication. CT is considered to 
be the preferred imaging technique to visualise broncho-pleural fistulae. The CT 
scan of this complication may show several presentations such as; pneumothorax, 
hydropneumothorax, and pneumomediastinum6.

Case study (fig 4): 49-year-old male 
diagnosed with stage 4 NSCLC. He 
received a single fraction of 
radiotherapy and then started on 
immunotherapy (pembrolizumab), due 
to a strong PDL-1 expression, which 
was not completed due to the COVID 
pandemic. He later developed a 
bronchopleural fistula seen in figure 4, 

which has left him with chronic pleural effusions which have required drains. 
Although, this BPF means that he often has a productive cough of the fluid from 
within the pleural space, he remains to appear well and stable.

Figure 4: Contrast-enhanced chest and abdomen CT: increased volume of gas 
within the left-sided pleural effusion and the appearance strongly suggestive of a 
broncho-pleural fistula seen by the green arrow in figure 4. The imaging suggests 
the fistula is arising from the left upper lobe bronchus. 

Osteonecrosis  
Osteonecrosis of the rib can commonly be seen after the treatment of radiotherapy which leads to fractures 
in the ribs and chest wall pain. It has been suggested that those patients who experience rib fractures and 
chest wall pain after SABR treatment are more commonly those who have a tumour adjacent to the chest 
wall5. CT imaging is a more sensitive mode of imaging rib fractures in comparison to x-ray. It may 
demonstrate any presence of subtle fractures, changes in bone architecture and calcifications of soft-tissue 
in the presentation of radiotherapy-related osteonecrosis5.

Case Study (fig 2): 77-year-old female that was diagnosed with 
a right upper lobe T2a N0M0 bronchial adenocarcinoma. 
Previous right-sided breast cancer 30 years ago with additional 
radiotherapy right breast. It was then decided to proceed with 
SABR radiotherapy. She then developed chest wall pain and 
subsequently found to have osteonecrosis of the right ribs on 
her CT images as seen by rib fractures in figure 2 and 3.

Figure 2 and 3: contrast-enhanced chest and abdomen CT: 
Both images highlight the spontaneous rib fractures resulting 
in this patients’ chest wall. There are sclerotic changes and 
irregularity observed in the ribs. Rib fractures have been 
demonstrated by green and red boxes in figures 2 and 3 
respectively.

As this patient’s lung cancer was peripheral in situation and 
close to the ribs, it was a likely candidate to develop rib 
fractures due to the dosage received by adjacent structures. 

Haemothorax post-biopsy 
Haemothorax is defined as a collection of blood within the pleural cavity. It most often results from 
traumatic injuries but may also be a complication of invasive procedures within the thorax. Haemothorax 
can frequently be detected by chest x-ray which may show the blunting of the costophrenic angle or 
opacification of the lung field. A more sensitive method of identifying a haemothorax is via CT imaging 
and can be used for smaller volume haemothorax9. Haemothorax will often present radiologically as a rapid 
opacification which resembles a pleural effusion9. This is often deciphered via CT imaging as haemorrhagic 
fluid can differ from simple effusion by its hyperattenuating fluid9.   

Case study (fig 6): 60-year-old female with T2 N0 M0 adenocarcinoma of the peripheral right lung. 
This lady experienced complications during her investigation process for her lung cancer as she developed 
a haemothorax following a CT-guided percutaneous needle biopsy.  

This was visualised on the CT during the procedure and was then 
followed up the following day with a further Chest and abdomen 
CT (fig 6). This was managed by chest drain and then further 
VATS evacuation. 

Figure 6: Non-contrast chest and abdomen CT: shows a large 
right haemothorax with no overt tension present. Active bleeding 
cannot be excluded due to the unenhanced image. 

Mediastinal Haematoma 
Mediastinal haematomas are most often caused by trauma within the thorax 
(which may be from procedures) or from a ruptured aortic aneurysm. 
Haemorrhage has been found to be the most common complication after 
endo-bronchial ultrasound-guided trans-bronchial needle aspiration (EBUS-
TBNA) (~0.68%) in a large survey about EBUS-TBNA complications7.
Chest radiography is often the initial screening investigation and can be used 
to specifically detect for signs of mediastinal hematoma. CT imaging can 
clearly present mediastinal haematomas in preference to x-ray, however, this 
is best if there is a prior scan to compare to8.

Case study (fig 5): 55-year-old male, 
who developed inspiratory chest pain 
post-bronchoscopy with biopsy. A chest 
and abdomen CT was then conducted, 
showing a new mediastinal mass which 
is likely to be a haematoma.

Figure 5: Contrast-enhanced chest and 
abdomen CT: as highlighted by the blue square, a likely mediastinal 
organising haematoma can be visualised. This is large soft tissue density 
structure that measures a maximum 6cm diameter and over 12cm 
craniocaudal.

Conclusion 

This pictorial review has aimed to demonstrate the importance of the various 
radiological imaging techniques in the investigation of complications from 
diagnosis and treatment of lung cancers.
Knowledge of how complications of the management of lung cancer present on 
different imaging modalities is useful to ensure correct identification. Contrast-
enhanced CT is the principal imaging modality in the investigation of 
complications involved and can aid characterisation and severity. Chest x-ray is 
less utilised in the identification of these complications, however, can be useful 
in haemothorax or pneumothorax development. It is clear imaging plays a key 
role in the identification of complications that may develop in lung cancer 
patients throughout the diagnosis and treatment process. 
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