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Key Points: 

 CT is more sensitive to radiographs for thoracic disease but a cost-benefit analysis should 
be considered on a case by case basis to assess the value of the additional information. 

 CT is more sensitive to metastasis (lung and lymph node) than radiographs but 
longitudinal studies to determine whether this alters prognosis have not been performed. 

 Angiography is important in the evaluation of vascular invasion of mediastinal masses. 
 
 Thorax is the one region where CT is still considered better than MR (although this may 
change in the future) because the air in the lung provides excellent contrast and the high spatial 
resolution of CT allow for detection of very small lesions.  In order to obtain optimal image 
quality patient motion must be minimized.  Helical scans are recommended because of the 
increased speed compared to axial scans. False negative results can occur if there is atelectasis of 
the lungs so it this hyperventilation will also help to ensure the lung is fully expanded prior to the 
scan. Hyperventilation also induced a transient apnea and reduces motion artifact. The patient 
can be positioned in dorsal or sternal recumbency. As atelectasis cannot always be completely 
avoided ensuring the region of interest is in the non-dependent area of the thorax is 
advantageous. Thorax images should also be acquired in both a lung (high resolution) algorithm 
and a standard algorithm to allow for appropriate assessment of both the lung and the 
mediastinum. 
 Although the decision tree for using thoracic CT in small animals is not well defined, and 
a cost-benefit analysis should always be considered, increased sensitivity to metastasis, 
assessment of vascular invasion, lesion localization for surgical planning, and indeterminate 
radiographs are all strong indications for thoracic CT. In patients with indeterminate radiographs 
CT provided additional information related to the location and extent of pathology, and 
involvement of mediastinal structures in 29/33 cases.1 This additional information is valuable in 
planning surgical approaches and techniques. 
 It should also be noted that although thoracic CT is relatively quick to acquire there is a 
considerable amount of information available on the study. In many cases performing the CT 
under sedation alone or recovering the patient following to scan is prudent to allow for a 
thorough assessment of the study prior to proceeding to surgery. 
 
Neoplasia:  

With high resolution CT (HRCT) nodules as small as 1-2 mm can be detected (compared 
to 5 mm with radiography).  The added benefit of the lack of superimposition of other structures 
means that summation artifacts that can sometimes be confusing on radiographs are no longer an 
issue.  Unfortunately CT is no more specific to the cause of pulmonary nodules than radiography 
so the differential diagnoses for multifocal nodules include metastasis, abscesses, and 
granulomas.  A poorly defined nodule or focal area of hyperattenuation (which is referred to as a 
focal ground glass appearance) can be due a precursor to neoplasia or due to transient fibrosis.  
In people the recommendation is to repeat the CT in 4-6 weeks.  If the nodule becomes more 
defined then it is likely neoplastic.  If the nodule resolves then it was incidental.  
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CT is more sensitive to detection of tracheobronchial lymphadenopathy than radiographs 
with a reported sensitivity of 83% and specificity of 100% in dogs with primary lung tumours.2 
Alternations in lymph node size and/or contrast enhancement pattern indicate pathology of the 
nodes but is not specific to the cause (reactive vs. neoplastic) and it should be noted that false 
negative results still occur when there are micrometastasis in the nodes.  

In surgical planning of mediastinal masses information on the origin, vascular invasion, 
and metastasis is advantageous.  Evaluation of vascular invasion relies on adequate distension of 
the cranial vena cava to differentiate invasion from compression and even then false positive and 
false negative results can occur. 3 Incomplete mixing (streaming) of the contrast medium in the 
cranial vena cava creates apparent filling defects and false positive results for vascular invasion. 
For evaluation of the cranial vena cava the contrast should be injected into a saphenous vein to 
avoid non uniform mixing.  Delayed post contrast images are also valuable as enhancement of 
tumour thrombus may still be evident after washout of contrast from the vessels. Detection of 
invasion of a mediastinal mass into adjacent structures is challenging with large masses as 
compression of the adjacent structures due to the size vs. invasion is not always possible.  To 
confidently state that a mass does not invade the surrounding structures a clear fascial plane of 
fat must be present between the mass and the surrounding structures. When this is not present the 
mass may simply compress the fat or may invade the adjacent tissue.  In human medicine this 
finding is always interpreted as invasion to avoid false negative results. 

CT detection of metastasis and lymphadenopathy that was not evident on radiographs has 
been associated with reduced survival times but it should be noted that the impact of stage creep 
(detection of advanced disease changing the intended treatment plan) is not clear in many 
studies.   
 
Pneumothorax: 
 At this point the sensitivity for detecting the cause pneumothorax has not been 
determined but in a 2006 case series of 12 dogs CT identified a bleb or bulla in 9 of 12 cases.4  
CT is very sensitive to bulla in the pulmonary parenchyma but not as sensitive to blebs on the 
pleural surface but in our experience a large percentage of pleural blebs are not detected on CT. 
The importance of detecting a bulla with CT is questionable as it is not known whether an intact 
bulla can still be the source of pneumothorax (i.e. the active lesion) or is simply a footprint of 
bullous disease. If you believe that an intact bulla is less likely to be the source of the 
pneumothorax then the surgical approach you will take in most cases is the one that facilities a 
full exploratory of the thorax and a preoperative CT may have minimal benefit.  However the 
detection of bulla and focal non-dependent atelectasis can focus the surgical approach so that less 
invasive approaches can be used.  

It is best to remove as much air from the pleural space as possible prior to performing the 
scan to allow for maximal inflation of the lungs.  Maintaining constant suction during the scan is 
also beneficial.4 If there is a focal area of atelectasis that is not in the dependent portion of the 
lungs this is often the location of the ruptured bulla.   
 
Pleural Disease: 
 CT is not required for the identification of pleural fluid but can be useful in the evaluation 
of the cause.  Assessment of the pleura for nodules, blood vessels for thrombosis, lymphatics for 
rupture, presence of foreign bodies and identification of concurrent pulmonary pathology provide 
insight into the cause of the pleural effusion and possible treatment options.5 
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Preoperative planning for chylothorax often includes evaluation for a primary cause and 
imaging of the thoracic duct. CT provides an efficient method of assessing the thorax for masses 
and thromboembolic disease and when combined with lymphadenography can also be used to 
determine the location, number and integrity of the thoracic duct.6 CT lymphadenography can be 
performed by percutaneous injection of the popliteal or mesenteric lymph nodes so it is less 
invasive than traditional surgical lymphadenography. 
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