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Summary
To determine the etiology of aortic wall dissection, a histopathological study of the aorta in 20

cases with dissecting aortic aneurysm (DA), 3 cases with Marfan syndrome and 3 cases with
annulo-aortic ectasia (AAE) was performed. Controls consisted of 348 cases of normally-aging aorta.
In cases with aortic wall dissection, the histopathological changes in the undissected media were also
carefully examined.

In Marfan syndrome and AAE, there was a marked accumulation of acid mucopolysaccharide
(AMPS) and its distribution in the wall was diffuse in patients under 50 years old, resulting in changes
in elastic fibers including fragmentation, elastolysis and reticulation.

In contrast, DA was histopathologically characterized by zonal fibrosis and abnormally-dilated
vessels in the aortic media. These lesions were found in 8 (40%,) of the 20 DA cases. The remaining
12 cases also had increased vascularization and fragmentation of elastic fibers. This medial fibrosis and
increased vascularization were particularly marked in older patients.

Among the 3 diseased entities responsible for aortic wall dissection, DA differed distinctly from
Marfan syndrome or AAE as to the amount and site of AMPS accumulation in the media as well as
fibrosis and hypervascularity in the outer half of the aortic media.

In conclusion, aortic wall dissection in younger patients may be etiologically associated with the
increased AMPS accumulation in the aortic media which may always be accompanied by degeneration
of elastic fibers in this study, however, in older patients zonal fibrosis and abnormal vessels developing
in the media are responsible for the dissection.
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Table 1. Subjects

Pathological No.
diagnosis (cases) M:F
Dissecting aneurysm 20 13:7
DeBakey type I 6 3:3
type II 6 4:2
type IIIb 7 6:1
type I+IIIb 1 0:1
Marfan syndrome 3 1:2
Annulo-aortic ectasia 3 2:1
Control 348 185 : 163
Age 0~ 9 20:20
10~19 20: 16
20~29 20:20
30~39 25:20
40~49 20:20
50~59 20:20
60~69 22:16
70~79 22:20
80~89 . 16 : 11

Table 2. Estimations of the degree of AMPS
accumulation in the aorta by caco-.
dylic acid iron colloidal staining®!®

Degree of AMPS accumulation Score

AMPS only in surrounding area of elastic 0
fibers

Accumulation more than score 0, but less 1
than score 1

Diffuse but mild accumulation throughout 2
the media

Severe accumulation deeply and diffusely 3

stained in blue (see Fig. 1)

AMPS =acid mucopolysaccharide.
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Fig. 1. Histological specimens of cystic medial necrosis.
Left: Acid mucopolysaccharide (AMPS) accumulation associated with disruption of elastic fibers in
more than several layers is defined as cystic medial necrosis (cacodylic acid iron colloidal stain, X 100).
Right: Cystic change without disruption of the elastic lamina is defined as simple AMPS accumula-
tion (cacodylic acid iron colloidal stain, x 100).
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Fig. 3. Histology of annulo-aortic ectasia.

Left: Spreading AMPS accumulation (stained in blue) is always associated with disruption, elastoly-
sis, fragmentation and reticulation of elastic fibers (cacodylic acid iron colloidal stain plus Weigert’s
elastic fiber stain, x200).

Right: The original elastic lamina is relatively well preserved at the zone of mild AMPS accumula-
tion (cacodylic acid iron colloidal stain plus Weigert’s elastic fiber stain, X 200).
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Fig. 2. Alteration of AMPS accumulation in the aorta.
Each vertical bar indicates the standard error of the mean value of AMPS accumulation scores.

AAE=annulo-aortic ectasia.

Table 3. Number and distribution of abnormal findings in the aortic media

(inner halffouter half)

Disease Total Increase Cystic medial Dissecting Zonal Abnormal
number in AMPS* necrosis site fibrosis ~ vessels
Dissecting aneuyrsm 20 10/5 10/0 0/20 0/8 5/20
Marfan syndrome 3 2/1 2/2 0/1 0/0 0/0
Annulo-aortic ectasia 3 2/2 1/1 0/1 0/0 0/1

* increase in AMPS was defined as AMPS scores over the mean AMPS score of the same age group (the

controls).
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. Fig. 4. Histology of dissecting aneurysm (1).
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Left: The elastic lamina is divided into 2 layers by dense proliferation of collagen fibers. This find-
ing was observed in 409%, of DA cases (Elastica van Gieson stain, X 20).

Right: Higher magnification reveals increased thickness of collagen fibers and dilated sinusoidal
vessels originating from vasa vasorum (Elastica van Gieson stain, X40).

«— Fig. 5. Histology of dissecting aneurysm (2).

Left: Abnormal vessels are increased in the outer layer of the media (Elastica van Gieson stain,

X 40).

Right: Higher magnification reveals perivascular fibrosis in the media as well as elastolysis and frag-
mentation of elastic fibers (Elastica van Gieson stain, x200).
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