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Summary

Recently, the frequency of nonrheumatic aortic regurgitation (AR) has apparently increased, ac-
companied by a decrease in frequency of rheumatic fever. The purpose of the present study was to
ascertain the echocardiographic features of nonrheumatic AR.

We had 24 surgically- or autopsy-proven cases of nonrheumatic AR admitted during a two year
period. These were 10 cases of infective endocarditis (IE), five with ventricular septal defect of type I,
three with syphilis, and two with prosthetic valve malfunctions, and the remainder five were difficult
to diagnose clinically. These five were three men and two women, whose ages ranged from 40 to 67
years and averaged 50 years, and their final diagnoses were annulo-aortic ectasia (AAE), Behget’s
disease, and the aortitis syndrome (Takayasu’s arteritis), and two other cases were of unknown
etiology.

The echocardiographic manifestations were compared with the operative, autopsy, and pathological
findings. Echocardiographically, there were few or no increased intensities of aortic valvular echoes,
and aortic roots had a tendency to dilate, leading to the failure of coaptation of valve leaflets, for a relative
lack of valvular surface area to cross-sectional area of the aortic ring. Three of the five had flail aortic
valves and three had associated MVP. Three were diagnosed as floppy aortic valves at the time of surgery.

Excised valves revealed little hyperplasia or sclerosis grossly. Fibrinoid necrosis or mucoid de-
generation were noted by light microscopy. Some specimens of aortic walls also revealed cystic medial
necrosis or disruption of elastic fibers. All these findings were based on degenerative processes of con-
nective tissue, and not on inflammatory processes.

These pathological findings and the coexistence of mitral valve prolapse (MVP), which were not
regarded as coincidental, suggest that connective tissue fragility—congenital or acquired—may play an
important role in the genesis of nonrheumatic AR.
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{4 Fox B (mitral valve prolapse : LL'F MVP)
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7= (Tables 1 & 2).
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TREBRPABRMICLRICEL CHERL, IR
thf@ikiz fibrinoid necrosis #3ER¥, RIEHIAL,
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aseptic, non-reactive fibrinoid tissue loss & 35
L=k &z bhi- (Figs. 1, 2).
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— 830 —



FEY v~ FHERBIRFAFHRE L= 2 -

Table 1. Profiles of patients with nonrheumatic aortic regurgitation (AR)

Patient Cause Surgery Angiography Others
1 TT 48 F Behget AVR, Bental (—)
2 SS 67 M AAE AVR, Bental AR (III°), MRI
3 KM 46F Aortitis AVR AR (II°-III°) PR
4 GN 54 M ? (G AR (III°-1V°), MRI Autopsy
5 TM 40 M ? AVR AR (III°), MRI
6 FA 4 F IE AVR ) Multiple myeloma
7 HI 39 M IE AVR (—)
8 HI 35 M Lues (C) AVR AT (IV°)
9 EI 58 M Lues AVR, CAB AR (III°) IHD
10 ME 36 M IE AVR AR (IV®)
11 HO 31 M 1IE AVR AR (IV®)
12 TK 23 M PVL AVR )
13 YO 27 M VSD I ICR AR (II°)
14 TO 9 M VSD I ICR, AP (—) SAS Coarc
15 CS 73 M 1IE AVR
16 YS 72 M Lues ) AR (II1°) Autopsy
17 CS 50 F IE AVR AR (I1I°), MR (II°)
18 MN 33 M VSD I ICR, AVR RCA OB, VAL. AN Renal failure
19 SH 6 F VSD I ICR AR (II°)
20 TF 44 M 1IE AVR (G
21 TM 38 M 1IE AVR ()
22 MY 22 M VSD I ICR ARI
23 TY 39 M 1IE AVR (G
24 T™W 41 M IE, PVD AVR (=)

Cases of nonrheumatic AR who underwent surgery or were autopsied in Mitsui Memorial Hospital from June

1, 1978 to May 31, 1980.

Abbreviations: Behget=Behget’s disease; AAE =annuloaortic ectasia; Aortitis=aortitis syndrome; IE=infective
endocarditis; (C)=congenital; PVL =paravalvular leakage; VSD I=ventricular septal defect (Kirklin I); PVD=
prosthetic valve detachment; AVR=aortic valve replacement; CAB=aortocoronary bypass; ICR=intracardiac
repair; AP=aortoplasty; RCA OB=obstruction of right coronary artery at the ostium; VAL.AN =aneurysm of
the sinus of Valsalva; PR=pulmonic regurgitation; IHD =ischemic heart disease; SAS=subaortic stenosis;

Coarc =coarctation of the aorta.
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Fig. 1. Two dimensional and M-mode echocardiograms of Case 1.
Above: Markedly deformed left coronary cusp prolapsing into the outflow tract of the left ventricle
(arrow) exhibiting the ¢ flail aortic valve *’.
Below: Abnormal echoes of the left coronary cusp (LCC) are observed in the outflow tract during
diastole (arrows).
LV =left ventricle; Ao=aorta; LLA=Ileft atrium.
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Fig. 2. Histological sections of the left coronary cusp (LCC) of Case 1.
Above: Azan stain X 20.
Below: Azan stain % 200. Note marked fibrinoid necrosis (arrow, lower half).
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Fig. 3. Two dimensional and M-mode echocardiograms of Case 2.
Aortic root dilatation and MVP (arrow) are observed.
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Fig. 4. Histology of Case 2.
Above: Section of the right coronary cusp (RCC). Slight fibrous thickening is present, but no active

inflammation is seen. Elastica van Gieson stain X 40.
Below: Section of the aortic wall. Cystic medial necrosis of the aortic media (arrows). Elastica van
Gieson stain X 200.
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Fig. 5. Two-dimensional and M-mode echocardiograms of Case 3.
The aortic root is markedly dilated, and left ventricular hypertrophy and mitral valve fluttering are
noted. Otherwise these are essentially normal echograms.
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Fig. 6. Histology of Case 3.

Above: Histological section of the aortic cusp showing the typical *‘ tadpole’’ shaped cusp. The
other two cusps are exactly the same. Elastica van Gieson stain x 20.

Below: Intimal side of the aortic media. Note marked disruption of elastic fibers. Elastica van
Gieson stain X 200.
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Fig. 7. Two-dimensional and M-mode echocardiograms of Case 4.
Flail aortic valve (arrow above) and MVP (arrow below) are demonstrated.
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Table 2. Summary of echocardiographic findings of nonrheumatic aortic regurgitation

Aortic valve

Mitral valve

Left ventricle

Patients Flail AV Vegetation (?3:2) ‘(’*nl:’lng (n?n?/fec) MVP (}3:1) ( rlr?:')) E(gl‘)’ EF
1 TT 48 F LCC, NCC 28 15 58 37 195  0.74
2 S8 6M 50 21 61 AML 70 S0 273 0.58
3 KM 46 F 9 2 55 63 41 250 0.72
4 GN 54M LCC 37 2 50 AML,PML 75 61 328  0.41
5 TM 40 M RCC 4 25 57 AML 68 59 254 031
6 FA 44 F RCC,NCC 29 22 15 57 35 185  0.77
7 HI 39 M RCC,AML 50 21 50 64 49 118  0.55
8 HI 35M 50 20 118 80 60 512 0.58
9 EI 58 M 32 4 81 46 28 97 077
10 ME 36 M RCC, NCC 38 25 137 82 68 259 0.38
11 HO 31 M LCC NCC 33 25 80 66 45 234 0.6
12 TK 2 M 50 35 125 0.66
13 YO 27 M
4 TO 9M 4 17 63 2 30 74 0.0
15 CS 73 M NCC 29
16 YS 72 M 35 38 108 78 63 364 042
17 CS 50 F NCC 25 21 4 PML 58 32 195  0.83
18 MN 33 M 3719 49 AML? 72 60 373 042
19 SH 6F 28 13 55 2 31 74 059
20 TF 44 M NCC NCC 35 22 100 72 47 373 070
21 TM 38 M NCC NCC 32 2 167 77 54 351 0.60
2 MY 22 M 29 26 108 51 34 133 071
23 TY 39M RCC RCC, NCC 30 17 20 61 41 227 070
24 TW 4 M 3 24 56 36 176 0.73

Abbreviations: AV =aortic valve; MV =mitral valve; LV =left ventricle; AoD =aortic diameter; AMP = amplitude
of the anterior mitral leaflet; DDR =diastolic descending rate; MVP =mitral valve prolapse; Dd=end-diastolic
diameter; Ds=end-systolic diameter; EDV =end-diastolic volume; EF =ejection fraction; LCC =left coronary cusp;
NCC=noncoronary cusp; RCC=right coronary cusp; AML =anterior mitral leaflet; PML = posterior mitral leaflet.
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FEle R EEH o myxoid change B R & h iz
(Figs. 7, 8).
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Fig. 8. Pathological findings of Case 4.
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Macroscopic appearances at autopsy. Failure of coaptation of valves (A) and opened appearance of

the aortic valve (B).

¥ mucoid degeneration # 7= (Figs. 9, 10).

3. DIa-—-EFROE#H (Table 2)
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fluttering 72338» 54, MVP i1 3 flic R o h, &
fl, ZEZEdE T MR 25EH S hiznd, W
CoWTIE,  IEH GERF 2), HROEHR+RETRD
HTASHA 2 1451 G 4), 1192 0 1 280 CREA 5)
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Fibrous thickening of the tip of the left coronary cusp without inflammatory processes (C: Elastica
van Gieson stain X 20) and disruption of elastic fibers of the aortic media (D: Elastica van Gieson

stain % 200).

vgEb T 1 Il (EEEERITET) 0 2HlorT
b ot-. Fi1- IE < flail aortic valve % 2% v V%
vegetation %W izdiE, 10 i Zhzh 74
BLOOHITS o723, MVP %2 7=k
DIBOHZTH >7c. EEONIEE, FLERDIE
(Dd) © 58~72 mm, fEAEH%4 4 (LVEDV) ©
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X 031~0.74 L —ED FHfE mE o P
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Fig. 9. Two-dimensional and M-mode echocardiograms of Case 5.
Arrows indicate the flail aortic valve (right coronary cusp: RCC) (above) and mitral valve prolapse (below).
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Fig. 10. Mucoid degeneration of Case 5.
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Hematoxylin Eosin stain, %20 (above), and x 200 (below).
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