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Blood Vessels in Normal and Abnormal Mitral Valve Leaflets
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Abstract

The incidence and the distribution of blood vessels were examined in normal and abnormal
mitral valve leaflets.

Materials and methods: Normal valves were obtained from 12 autopsy cases without cardio-
vascular diseasel] 8 men, 4 women, 33 to 93 years of age[] Twenty-one abnormal valves were ob-
tained at the time of mitral valve replacement 12 men, 9 women, 16 to 78 years of agel] Clinical
and pathological diagnoses were rheumatic valvular disease RVD: n(J 80 floppy mitral valve

0 FMV: nO 90 and healed infective endocarditisCl HIE: n( 4, 1 with RVD, 3 with FMVO The num-
ber of vessels was counted at the surgical excision line of the valvular rings by immunohisto-
chemical study using Factor VIII related antigen and CD 34. Histologic studies were also made at
the 5 mm distal line from the ring in normal valves, and at the vertical line to the ring in abnormal
valves.

Results: In normal valves, the number of vessels at the ring area, except in myocardial tis-
sues that extended from the left atrium to the auricularis, ranged from 3 to 184. Vessels were also
found at the 5 mm distal area from the ring in 6 valves out of 12. Vessels were mainly distributed
near the commissure areas of the auricularis and/or the spongiosa and were extended with myo-
cardial tissues. There was no difference in the number of vessels related to age or sex. In RVD,
the number of vessels at the ring area ranged from 22 to 517 in 8 anterior leafletd] AMLOand 2 to
151 in 5 posterior leafletsd PMLO Many vessels also appeared in the distal spongiosa of the leaf-
lets, and arterioles were frequently found in these areas. In FMV, a few 3 and 60 vessels were
found in 2 leafletsd AML: 2/8, PML: 0/40 In HIE, the number of vessels was 216 in the case with
RVD, and 3 to 110 in cases with FMV.

Conclusion: At the ring area, normal mitral valve leaflets were supplied with nutrition from
blood vessels that mainly extended from the left atrium with myocardial tissues. In RVD, the ves-
sels branchd from previously existing capillaries, extending to the distal area, and increased in
number. Mechanical stress during opening and closing of the leaflets contributes to the arteriali-
zation of these vessels. In FMV, the number of capillaries, which is smaller than innormal valves,
might be related to the progression of this disorder. In HIE with valvular disease, the number of
vessels is related to the preexisting diseasé] J Nippon Med Sch 2001; 68: 171—1800

Key words: blood vessel, mitral valve, rheumatic valvular disease, floppy mitral valve, infective
endocarditis
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Fig.1 Cutting of normal mitral valve. The normal
mitral valve leaflets were cut at the usual sur-
gical excision line of the valvular ring @ and
at 5 mm distal line from the first cut line @
that parallel to the ring.

Table 10 Normal valve

No. of vessels: AML  No. of vessels;: PML  Myocardial/Fat tissue
No. | Sex Age Diagnois ring-distal ring-distal a AML, p PML
O No. of arteriolesd] 0 No. of arterioles0
1 M 33 Pneumonia, 8—0 0—0 al/00p:0/0
Sepsis
2 M 49 Liver Cirrhosis, 45—0 66—181 10 al/00p0/70
Hepatoma
3 F 52 Leukemia, 9—0 9—1 a0d/00p0O/0
Fungal Pneumonia
4 M 52 Liver Cirrhosis, 18—1 861 2—0 al/00p:0/0
Pancreatitis
5 M 57 Hemorrahgic 10—1 15—0 a0d/00p0/70
Gastric Ulcer
6 M 59 Subarachnoid Hemorrhage, 15—0 0—0 al/00p0O/70
Pneumonia
7 M 63 Liver Cirrhosis, 145—00 39—0 al/00p0O/0
Hepatoma
8 M 67 Hypoxic Brain Damage, 10—3 0—o0 al/00p:0/0
Pneumonia
9 F 68 Liver Cirrhosis, 3—3 4—1 al/00p0/70
Hepatoma
10 M 70 Liver Cirrhosis, 51—41 0—0 a0l/00p0O/70
Hepatoma
11 F 71 Liver Cirrhosis, Hepatoma, 39—0 8—0 al/00p0O/70
Pneumonia
12 F 93 Gastric Cancer, 2—0 1—0 al/00p0/70
Pneumonia

AML: anterior mitral leaflet, PML: posterior mitral leaflet
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Table 20 Abnormal valve

Case Sex Age Valve dysfunction

No. of vessels: AML
0 No. of arteriolesd

No. of vessels: PML
[ No. of arteriolesl]

Rheumatic valvular disease

O M 51 MR 2941 340 —
O F 58 MSR, postCMC 22110 2100
O M 59 MSR 430 450 —
O F 60 MSr 38120 8100
O F 62 MS 491 00 561 000
O M 65 MSR 510 140 —
0 F 67 MSr, TR 48110 100
0 M 71 MS 1061 1100 1500 500
Floppy mitral valve
O M 58 MR oo —
O M 64 MR oo oo
O M 66 MR 6100 —
O F 69 MR — o0
0 F 70 MR Qoo al od
0 M 73 MR oo —
O M 75 MR oo —
O F 77 MR 8100 —
0 M 78 MR o0 —
Healed infective endocarditis
0 F 56 MSr, AR, post PTMC 2161 70 —
0 F 16 MR 830 aoO
O M 45 MR 8100 —
O M 55 MR, AR 9m 150 1810

MR: mitral regurgitation, MSR/MSr: mitral stenosis and regurgitation, AR: aortic regurgitation,
TR: tricuspid regurgitation, CMC: closed mitral commissurotomy, PTMC: percutaneous transvenous

mitral commissurotomy
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Fig.2 Normal mitral valve. a: Blood vessels(] - [ are scattered in the auricularis and the spongiosa
at the ring area of normal mitral valve 71 years old woman, H-E stain, original magnification
x 1130 b: A few blood vesseld] - Oare found at subendothelial area of the atrial surface in one
normal mitral valve 33 years old man, H-E stain, original magnificationx 1130 c: Blood ves-
sels are seldom found at the surrounding area of calcificationd O [ that appeared as aging
change in the normal mitral valvular ringO 70 years old man, immunohistochemical staining
for Factor VIII related antigen, original magnificationx 450] d: Blood vessels are usually dis-
tributed around the myocardial tissué] A [J which are extending from left atrium to the mitral
leafletsd 49 years old man, immunohistochemical staining for Factor VIII related antigen,

original magnificationx 1130
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Fig.3 Rheumatic valvular disease. a: Many arterioled] — Oand capillaries are found at the ring of mi-
tral valve with rheumatic valvular diseasel] 65 years old man with mitral stenosis and regur-
gitation, immunohistochemical staining for Factor VIII related antigen, original magnification
x 860] b: Many arterioles are appeared in the spongiosa of distal area of the leafletd Left: dis-
tal, free edge side with fibrous thickening, 51 years old man with mitral regurgitation, H-E
stain, original magnificationx 5500 c: Apart from medial smooth musclesC] A [0 bundles of
smooth muscle cells are surrounding the arterioles 59 years old man, immunohistochemical
staining for a-SMA, original magnificationx 34 d: Similar to the organization of thrombi,
small vessels are appeared at the commissure area with fusion of chordaed 00 O Left: ven-
tricular side, 58 years old woman, EMG stain, original magnificationx 550
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Fig.4 Floppy mitral valve. a: A few blood vesselsO — O are found at the subendotherial area of the
atrial surface in one case of floppy mitral valve[J 66 years old man, immunohistochemical
staining for Factor Vlllrelated antigen, original magnificationx 860 b: A few capillariesC - O
are appeared at the spongiosa of ring area in one case of floppy mitral valve. Note that no ves-
sels are found in the bundles of smooth muscle cells at the auricularis(] 77 years old woman,
immunohistochemical staining for Factor V111 related antigen, original magnificationx 137[Tk:
All cases of floppy mitral valve show marked myxomatous change of the spongiosa. The atrial
surface is covered by reactive fibrosisO a O Collagen fiber of the fibrosall FO is disappeared
with myxomatous change. Blood vessels are not observed in the leafletd 69 years old woman,
H-E stain, original magnificationx 340

Fig.5 Healed infective endocarditis. a: Many arterioles and capillaries are found in the spongiosa of
leaflet with infective endocarditis superimposed floppy mitral valve 16 years old woman, H-
E stain, original magnificationx 550 b: Many blood vessels are observed at the ring area of the
leaflet with infective endocarditis superimposed floppy mitral valvel 55 years old man, immu-
nohistochemical staining for Factor VIII related antigen, original magnificationx 6901
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