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A B S T R A C T

The previous understanding has been that atherosclerosis tends to increase distally from the ascending aorta, but 
recent studies and practical experience have indicated that atherosclerosis occurs in the ascending aorta more 
than previously thought. Medial degeneration is linked to aortic aneurysms, dissection and dilatation and has 
been related to increased mortality. There is a lack of data on the coexistence of atherosclerosis and medial 
degeneration in the ascending aorta and its outcome to clinical morbidity and mortality. Earlier studies have 
shown coexisting atherosclerosis and medial degeneration as significant risk indicators for coronary and cere-
brovascular events. We aimed to analyze aortic specimens classified according to the consensus documents of the 
Society for Cardiovascular Pathology and the Association for European Cardiovascular Pathology particularly the 
comparison of variable morphological features with the atherosclerotic grade to gain more data about the 
coexistence of atherosclerosis and medial degeneration. We evaluated 217 specimens of human ascending aorta 
resected at Tampere University Heart Hospital because of aortic aneurysm, dissection or dilatation. None of the 
samples contained normal aortic morphology; atherosclerosis was found in a total of 75.8 % of the samples and 
medial degeneration in all the samples. The present study is mostly in agreement with earlier research regarding 
the prevalence of different histological findings, even though a higher prevalence of atherosclerosis was found 
compared with most studies. There was no statistically significant association between atherosclerosis and 
medial degeneration, but a higher atherosclerotic grade was significantly associated with the presence of smooth 
muscle cell nuclei loss, smooth muscle cell disorganisation, elastic fibre thinning and medial fibrosis. Our study 
reinforces the perception that atherosclerotic lesions significantly occur in the ascending aorta and coexist with 
individual components of the medial degeneration.

1. Introduction

Cardiovascular diseases are the most common cause of death glob-
ally. In 2019, 33 % of deaths were from cardiovascular diseases 
worldwide [1]. In Finland, the cardiovascular cause of death is at a 
similar level at about a third [2].

The most frequent aortic disease is atherosclerosis, and the second 
most common is an aortic aneurysm [3]. One of the most common un-
derlying factors in cardiovascular mortality and morbidity is athero-
sclerosis, which is a degenerative process in the intima layer of the blood 
vessels. Atherosclerotic arteries are exposed to extreme stress that can 
lead to plaque rupture and thromboembolism or via the inflammatory 

component of atherosclerosis to the formation of an aortic aneurysm and 
to an eventual rupture with fatal outcome [4]. Sixty percent of thoracic 
aortic aneurysms occur in either the aortic root or ascending aorta [5].

Earlier understanding has been that atherosclerosis tends to increase 
distally from the ascending aorta [4]. There are not enough data on 
thoracic aortic atherosclerosis, but recent practical experience has 
indicated that atherosclerosis occurs in the ascending aorta more than 
previously thought. According to Leone et al. [6], ascending thoracic 
aortic aneurysms showed mainly isolated degenerative histopatholog-
ical morphology (67.5 %), but the prevalence of atherosclerosis was also 
significant (18.8 %). Coexisting atherosclerotic lesions and medial 
degeneration were found in 17 % of the samples. Previous work from the 
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