
Lung – Emphysema 

Figure Legend:  Figure 1 Lung - Emphysema in a male F344/N rat from a chronic study. The alveolar 

septa are absent in a region of the lung, creating one large airspace. Figure 2 Lung - Emphysema 

(arrows) in a male F344/N rat from a chronic study. The peripheral airspaces are enlarged (arrows), but 

the rest of the lung is poorly inflated. 

Comment:  Pulmonary emphysema (Figure 1 and Figure 2) refers to enlargement of the alveolar 

airspaces distal to the terminal bronchioles with destruction of alveolar septa. Depending on the time 

frame, there may or may not be evidence of active destruction of the septa. The damage to the septa is 

irreversible. It can be focal or multifocal and may involve multiple lobes. Emphysema should be 

differentiated from the effects of overfilling the lungs with fixative at necropsy, which can be difficult; 

however, overfilling of the lungs can result in artifactually increased perivascular space. 

Emphysema can result from a number of causes. Various proteases (e.g., porcine pancreatic elastase, 

papain, and human neutrophils elastase), endotoxin, cigarette smoke, and other agents have been 

used in rodents to model emphysema in humans. Inflammatory lesions may produce overinflation of the 

lungs by obstructing airways and allowing inhalation but hindering exhalation (the “ball and valve 

effect”); this must be differentiated from true emphysema. Sendai virus has been reported to cause 

emphysema in neonatal rats, presumably as a result of epithelial necrosis and inflammation, though 

infection by this agent is now rare due to modern animal husbandry practices. 
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Recommendation:  Lung - Emphysema should be diagnosed and assigned a severity grade. 

Associated lesions, such as inflammation, should be diagnosed separately. If the lesion is considered 

to be an artifact, emphysema should not be diagnosed, but a tissue note may be entered to that effect. 
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