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Abstract

Background: Recently, there is an increase in number of surgical treatments for the aortic
stenosis caused by valvular sclerosis with aging. Whether valvular sclerosis are related to aor-
tic atherosclerosis, the prevention therapy of arteriosclerosis may benefit the clinical treatment
of the valvular dysfunction due to aging.

Materials and Methods: Gross, histological and immunohistochemical studies were made
on 159 autopsy cases[] 97 men, 62 women, mean age 65.1 years old0 The degree of sclerotic
change in aortic valved AV mitral valve(l MV aortal Aol and coronary arteryd CA[ was
classified by gross examination to none, mild, moderate, and severe, scored as 0 to 3, respec-
tively. The data were statistically analyzed by the correlation test. To observe the expression
of bone related proteins in valve calcification, indirect immunostaining procedures were ap-
plied with antibodies to osteocalcin, osteopontin and osteonectin.

Results: Grossly, there was a significant correlation in sclerotic change between Ao and
AV, Ao and MV, AV and MV, CA and AV, and CA and MV, respectively] p[J 0.0100 Also, the
degree of sclerotic change in each tissue was correlated with patients’ age. However, the grade
of sclerotic change of each tissue was variant in each case. On gross observation, all valvular
sclerosis showed yellowish thickening and/or calcification. Microscopically, hyalinous change of
the fibrosa was observed in the yellowish lesion of the valves. Accumulations of foamy macro-
phages were found focally at the surface area of the fibrosa, but no atheromatous change was
observed in the valves. Calcified deposits, if present, were found in the fibrous valvular ring or
fibrosa with hyalinous degeneration. In MV, calcification was usually localized in the fibrous
ring. However, in AV, valvular calcification extended diffusely in the fibrosa and caused steno-
sis in some cases. These lesions were similar to calcified area in the intima with fibrous thick-
ening of Ao and/or CA, but were different from atheromatous lesion of these tissues. Immuno-
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histochemically, calcified areas of valves showed stronger reaction for osteocalcin than that of

vessels.

Conclusion: Among sclerotic change of cardiac valves and arteriosclerosis, statistical corre-

lations were found, but pathological features were different. Main causes of these differences

are thought to be 100 not only the shear stress, but also intramural pressure and mechanical

stress with opening and closing may interfere the sclerotic change of cardiac valves, and 20

mechanism of valvular sclerosis may be different from arteriosclerosis because medial smooth
muscle cells are absent in the valvesd J Nippon Med Sch 2003; 70: 496-50801

Key words: arteriosclerosis, sclerotic change of cardiac valve, calcification, bone related pro-

tein, pathology
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Table 1alJ Classification of the degree of sclerotic changes. The degree of sclerotic change in Ao, AV, MV
were classified accoding to the findings of gross examination®”

Sclerosis Aorta Valve Score
none normal normal 0 0OoO
none-mild 050+ O

fatty streak” focal yellowish change
mild y yellowl ¢ 1 000
mild-moderate ) diffuse yellowish change with 0o00mao
]
moderate fibrous plaque thickening 2 OmO
moderate-marked complicated lesion” calcification 250 H D0
marked P 3 0000

Table 1b[] The rates of narrowing of the coronary

artery CAO

Sclerosis

Score

normal
narrowing

0%
goes up by 5%

From gross examination, the rate of narrowing of
CA was classified to normal or narrowing, then gave
the score that goes up by 5%. The examination area
was 1502 cm distal side from the ostium of either
left or right CA. A score was determined as the
most narrowed vessel among LAD, LCX and RCA.
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Table 200 Antibodies used for immunohistochemistry

antibodies clone working dilution sources
KP-10 CD68 KP-1 1x 600 DAKO, Glostrup, Denmark
a smooth muscle actin 1A4 1x 500 DAKO, Glostrup, Denmark
Vimentin V9 1x 100 DAKO, Glostrup, Denmark
Osteonectin polyclonal 1x 500 CHEMICON, Temecula, CA, USA
Osteopontin polyclonal 1x 200 CHEMICON, Temecula, CA, USA
Osteocalcin polyclonal 1x 500 CHEMICON, Temecula, CA, USA

Fig.1 Gross pathologic findings of sclerotic changes in aorta.

a. Mild sclerotic change.

Scattered fatty streaksO arrows( are found in the descending thoracic aorta.

b. Moderate sclerosis.

Fibrous plaques arrows[] are scattered in the descending thoracic aorta.

c. Marked sclerosis.

Multiple ulcers with atheromatous lesions and calcifications are present in the descending thoracic

aorta.
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Fig.2 Gross pathological findings of sclerotic changes in aortic and mitral valves.
a. Mild sclerotic change of aortic and mitral valves.
Focal yellowish thickening is localized at the cuspal ring aread arrows of the aortic valve and ring
side of the anterior mitral leafletd arrowheads(]
b. Moderate to marked sclerosis of an aortic valve.
Diffuse yellowish thickening with minimal calcific deposits are found in the cuspsO arrowsO
¢. Moderate sclerosis of a mitral valve.
Diffuse yellowish thickening are found in both leafletsO arrowheadsl] but there are no calcific

deposit.
d. Marked sclerosis of an aortic valve.

A gross photo of the aortic valve shows stenosis with cuspal calcifications] arrows[]

e. Marked sclerosis of a mitral valve.

The ring of posterior leaflet contains many calcifications arrow(]

OO00O0OD0O0OOfibresa00ODOODOOOCDOOOO
OOFig.7e000D0O0O0OO0DOOOMVOOOOOO
00000000 DO0O00d0O0O0OFRg.7fOODOOO
gbooooooboboboboooooog

0000000000000 ONOOPNOOCH
ooo
olioooooooogoooon

goboobobbooboobboddb macro-

phage 0 0 O0OFig.8al CAOODOOOOOOOO

OONODOPNODOOODODOOOD OO Fig. 8b0 ¢l
OoCOOUODOO macrophage DD DO ODOODODOO
oo ooooooboboboboobooon
00000 Fig. 8dM
g200ooooo
O00000o0o0oo0ooOooU0ooOoOOd macro-
phage 00 ODOFig.9al AVvOOOOO0OO0OOOOO
OOONDOPNOIOCOOIOOOOOOM Fig. 9b0cO
dDO00O00DOO000ooooooOooooooooc
goooOoOopoOoOopoOoooooooooo



J Nippon Med Sch 2003; 701 6]
a. Ao v.s AV. b. Ao v.s MV.
35 1 3.5
3 OX@)
2.5
[} 2 ®
% =
5 15 >
= g
g k=
< 1 =
0.5
0 O—O0——(—
-0.5 65 1 15 2 25 3 35
05 L
Aorta Aorta
AV = 0.57 + 0.34 * Ao R°=0.19 MV = 0.66 + 0.33 * Ao R°=0.21
r=0.43 (p<0.01) r=0.46 (p<0.01)
C. AV v.s MV, d. CAv.s AV.
3.5
S 3
<
Aortic Valve Coronary artery (%)
AV =0.33 +0.71 * MV R=0.42 AV = 1.07 + 0.01 * CA R°=0.12
r=0.65 (p<0.01) r=0.35 (p<0.01)
Fig.3 Correlations of sclerotic changes between
e. CAv.s MV. Ao and AV, Ao and MV, AV and MV,
CA and AV, and CA and MV,
respectively.
There is a strong correlation between
Ao and AV0O a, r0 043 p0 0.010 Ao and
Y MV b, r0 0.46 pO 0.010 and AV and MV
§ Oc, r0 0.65 pd 0.010] respectively.
I However, the correlation between CA
= and AV d[J and CA and MV e[] respec-
tively was weaker( rJ 0.35 p0 0.010
The number indicates degree of scle-
rotic changesl] see Table 10
Each bubble size indicates the number
Coronary artery (%) of cases.

MV = 1.17 + 0.01 * CA R°=0.08
r=0.35 (p<0.01)
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a. Age v.s Ao
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c. Age v.s MV
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Fig. 4 Correlations between patients’ age and the degree of sclerotic changes.
Sclerotic change of Aol a, r0 0.52 p 0.010 AVO b, rd 044 p0 0.010 and MVO ¢, rd 046 p0O 0.010

strongly correlate with patinets’ age, respectively.

There is a weak correlation between Age and CAL d, r00 0.22 p 0.010
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Fig.5 Microscopic findings of aortic sclerosis[] Upper side is the aortic lumen in all figures.O
a. Fibrous plague sometimes contains atheromatous lesions[] asterisk(] at the center of thickened in-

timald H-E stain, a 66-year-old woman(

b. Complicated sclerotic lesions have ulceration of atheromas with focal calcific deposits.00 EMG

stain, a 57-year-old manQJ

c. A severe calcificationO arrow0 is observed in the atheromatous lesionO H-E stain, a 85-year-old

woman(]

d. An extensive calcification] asterisklis associated with thickening of intimall H-E stain, a 69-year-

old woman(O
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Fig.6 Microscopic findings of atherosclerosis in a coronary artery.
a. A photomicrograph of cross-section shows narrowing lumens with fibrous thickening of intima.

O EMG stain, a 59-year-old manQ

b. Arterial lumen show narrowing with atheromal asterisk(IJ EMG stain, a 72-year-old manQ
c. A calcific depositd arrowheads is observed in the atheromatous lesiond H-E stain, a 57-year-old

manQ

d. The coronary artery shows dilatation with a circumferential calcificatiof] arrowheadsCbf the wall.

0 H-E stain, a 69-year-old woman{J
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Fig. 7 Microscopic findings of valvular sclerosisJ Upper side is an inflow surface of the valve in

all figures.d

a. Foamy macrophages accumulate at the ventricular surface of the mitral valve, but not in-
filtrate into the fibrosall EMG stain, a 47-year-old manQ
b. Bundle of collagen fibers in the fibrosa of aortic valve show hyalinous change arrow(]

0 H-E stain, a 50-year-old woman{

c. The fibrosa with hyalinous change of the mitral valve contains scattered cholesterin
cleftsd arrows( but not form an atheromatous lesionJ H-E stain, a 65-year-old man[J
d. Focal small calcified deposit$] arrows(are observed in the fibrous ring of the aortic valve.

0 H-E stain, a 89-year-old manQ

e. The calcification extends into the thickened fibrosa of aortic cuspd arrow[I] H-E stain, a

73-year-old manQ

f. The calcification localizes at the fibrous rind] arrowsof the mitral valve, and does not ex-
tend into the leaflets] H-E stain, a 69-year-old woman(
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Fig. 8 Immunohistochemistry for bone related proteins in serial sections of a coronary artery a

76-year-old woman(d]

The calcification of the thickened arterial wallO a: H-E stain0 shows positive reaction for os-
teonectin( b0 and osteopontin] cO Reactivity for osteocalcind dO is relatively weaker.

Fig.9 Immunohistochemistry for bone related proteins of the aortic valve[ a 78-year-old man[T]
The calcification of the fibrosal a: H-E stain[] shows positive reaction for osteonectin b[] osteopon-
tin0 cO and osteocalcind d[J Note that the reactivity for osteocalcin is stronger than that of the ar-

teryd compared with 8d0
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