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Figure Legend:  Figure 1 Brain, Artery - Metaplasia, Osseous in an F344/N male rat from a chronic 

study. There is deeply basophilic bone (arrows) in a vessel. Figure 2 Brain, Artery - Metaplasia, 
Osseous in an F344/N male rat from a chronic study (higher magnification of Figure 1). There are 

mature bone fragments in the wall of an artery (arrows). Figure 3 Aorta - Metaplasia, Osseous in a 

female B6C3F1/N mouse from a subchronic study. There is mature bone (arrow) in the wall of the 

aorta. Figure 4 Aorta - Metaplasia, Osseous in a female B6C3F1/N mouse from a subchronic study 

(higher magnification of Figure 3). There are mature bone marrow elements within the metastatic bone 

(arrows). 

Comment:  Metaplasia is the transformation of one differentiated cell type to another differentiated cell 

type. Metaplasia of the vascular system is primarily associated with large arteries and is seen as either 
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cartilaginous or osseous forms (Figure 1, Figure 2, Figure 3, and Figure 4). Metaplasia occurs rarely as 

a spontaneous lesion but, rather, as part of the progression of mineralization or atherosclerotic lesions. 

Typically, as vascular inflammation progresses, vessels may undergo mineralization, leading to 

cartilage formation and ultimately osseous metaplasia. Bony lesions may be composed of mature well-

differentiated cells and contain marrow elements. In toxicity and carcinogenicity studies, this is 

generally considered a background lesion and is not typically exposure related. 

The fact that cartilaginous metaplasia is most often localized to the aortic region is consistent with the 

hypothesis that mechanical stress is an important factor in promoting vascular metaplasia. However, a 

genetic predisposition for cartilaginous metaplasia of the arteries has been identified in C57BL/6J mice. 

These lesions usually occur in the aortic root and progress to calcification. Widespread cartilaginous 

metaplasia involving the aortic arch, as well as the aortic root, has also been seen in apoE-knockout 

mice. In Smad6-knockout mice, cartilaginous metaplasia and trabecular bone formation containing 

marrow elements have been noted in the aorta and around the outflow track of the heart. 

Recommendation:  Whenever present, metaplasia of blood vessels should be diagnosed but should 

not be graded. The site should be the affected organ, and the specific vessel affected (e.g., artery or 

vein) should be included as a site modifier. If the type of blood vessel cannot be determined, the site 

modifier “blood vessel” may be used. Lesions in protocol-required great vessels, such as aorta, should 

be recorded with the blood vessel as the site (e.g., Aorta - Metaplasia, Osseous). The type of 

metaplasia (e.g., cartilaginous, osseous) should be included in the diagnosis as a qualifier. 
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