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Summary

Aortic regurgitation (AR) and aortic root dilatation in 29 consecutive patients with bicuspid aortic
valves but without aortic root disease (20 males, and 9 females: aged 27-85 years) were studied using
two-dimensional echocardiography. The normal ranges of aortic root dimensions were calculated
from values of 185 normal subjects, as 95%, confidence intervals.

AR was observed in 17 patients by color flow mapping. In 12 of the 17 AR patients, no significant
lesion of the aortic cusp was detected by two-dimensional echocardiography. These 12 AR patients were
compared with 12 patients without AR. Increase in dimension of the aortic root was relatively frequent
in the 12 AR patients at the aortic annulus (AA) (67 vs 179%,, p<0.05), and at the sinus of Valsalva (Al)
(67 vs 179%,, p<0.05). At the ascending aorta 5 mm distal to the sinus of Valsalva (A2), the difference
was not significant (58 vs 17%, p<0.09). The 12 bicuspid AR patients without significant lesions of the
aortic cusp were compared with 41 AR patients with normal tricuspid aortic valves. The frequencies
of cases with increased aortic root dimension were 67 vs 469, (ns) at the AA, 67 vs 229, (p<0.05) at
Al and 58 vs 5%, at A2 (p<0.01). Thus, aortic annular dilatation was thought to be the cause of AR
in bicuspid and tricuspid aortic valves without significant lesions of the aortic cusps, and generalized
dilatation of the aortic root was more frequent in bicuspid AR patients than in tricuspid AR patients.

The mean age of bicuspid patients with increased AA dimensions was less than that of the bicus-
pid patients with normal AA dimensions. There was no significant difference in the mean age between
bicuspid patients with increased and normal Al dimensions or between increased and normal A2 di-
mensions. These results suggested that dilatation of the aortic root in a bicuspid aortic valve was in-
dependent of age.

We concluded that aortic root dilatation might coexist with a bicuspid aortic valve and that the
dilatation of an aortic annulus could cause aortic regurgitation in bicuspid patients without significant
lesions of the aortic cusps.
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Fig. 1. Measurement of aortic root dimen-
sions.

Aortic root dimensions were measured in the end-
systolic two-dimensional echocardiographic paraster-
nal long-axis view.

AA =dimension of aortic annulus; Al =dimension
of the sinus of Valsalva; A2 =dimension of ascending
aorta, 5 mm distal to the sinus of Valsalva; LV =left
ventricle; Ao=ascending aorta; LA =left atrium.

BILASF L BRSE L 72

IFEE I A R hG I 8 v T KENIR 46 1%,
Valsalva jfliz 81T 5 KEIfREE, Valsalva Rk v
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(Fig. 1).
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Table 1. Regression or echocardiographic measurements on age and weight (n=185)

Regression coefficients

Measurements r

al a3 b
LVDd (mm) —0.06* 0.22%* 0.09 35.2 0.52%*
LVDs (mm) —0.10** 0.14** 0.07 23.8 0.51%*
AA (mm) 0.01 0.15%* 0.05** 11.7 0.70%*
Al (mm) 0.10** 0.22%* 0.10* 14.4 0.57**
A2 (mm) 0.11%* 0.20** 0.11%* 10.1 0.59%*

* p<0.01, ** p<0.001.

Measurement=al Xage (yrs)+a2Xideal weight (kg)+a3 x overweight (kg)+b.
Ideal weight (kg)=(height (cm)—100)Xx0.9; Overweight (kg)=weight—ideal weight.
LVDd=left ventricular end-diastolic dimension; LVDs=left ventricular end-systolic dimension.

Other abbreviations are the same as in Fig. 1.

KRERFIELFRIL, F#s, (HFK (cm)—100)
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o7 (Table 1). Z EYERX X v 4E#h, ikick
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Table 2. Characteristics of patients with
bicuspid aortic valves

Gender Male 20
Female 10
Age (yrs) 27-85
51.0+14.5 (mean+SD)
Raphe (+) 13
=) 17
Eccentricity index >=1.3 7
<1.3 13
Site of aortic cusps (A-P) 21
(L-R) 9
Aortic regurgitation (+) 17
(=) 13
Peak pressure gradient >10 11
(mmHg) >50 3
>100 1
Associated congenital cardiovascular
malformations
Coarctation of aorta 1*
Atrial septal defect 1
Ventricular septal defect 1

* This case was excluded from the subsequent anal-
yses.

A-P =anterior-posterior cusps; R-L=right-left
cusps.
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Table 3. Comparison of characteristics of bicuspid aortic valves between patients based

on echocardiographic findings

N M/F Age (yrs) Cal AA Al A2 AR
Cal  (+) 16 9/7 55.8+14.1 4 3]* 3 s]**
(=) 13 11/2 46.8+13.0 8 9 7 12
AA  (+) 12 10/2 45.3i14.5:| 4 8 6 10
(=) 17 10/7 56.212.51" 12 4 4 7
Al (+) 12 11 48.3+15.0 3]* 8 6 10
(=) 17 9/8 54.2+13.4 13 4 4 7
A2 (4) 10 6/4 50.1+16.7 3 6 6 8
(=) 19 14/5 52.6+13.0 13 4 9 9

* p<0.05, ** p<0.01.

Cal=calcification of aortic cusps; AA=dilatation of aortic annulus; Al=dilatation of the sinus of Valsalva;
A2=dilatation of ascending aorta 5 mm distal to the sinus of Valsalva; AR=aortic regurgitation; M=male;

F =female.

RO NP ol BRELEBEHHIL 3 FI
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TRENRIEIE 25 Lz 106 2R & 72 v - 72 19 451

X, KBIRFHASET2OHE, FHcEEEYL
Bl of- (Table 3).

RERF ICIEER KL & 389 72 % o 7o KBRS
PRSI 20 12 ] & KEIRFFABRARE LR D 2 2
Sl 1241 L OB T, KBIRFIRILE, Val-
salva iz 35 13 5 RBIRILIR DR x & b iz 67 %
17% <, KBRS 0 J5 p3 LR D HEE
B oz, Valsalva JRX Y Smm ZEALIZBIT
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v, FEEIRED LR -7 (Table 4).

2. ZRKBIRFH & ZRKENRFH & DB
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Table 4. Comparison between noncalcified bicuspid valves with aortic regurgitation and
bicuspid valves without aortic regurgitation

N M/F Age (yrs) AA Al A2
AR (+) 12 10/2 46.8+13.6 8:|* 8]* 7
AR (-) 12 5/7 56.5+15.6 2 2 2

* p<0.05.
Abbreviations are the same as in Table 3.

Table 5. Comparison between noncalcified bicuspid aortic valves with aortic regurgitation
and noncalcified tricuspid aortic valves with aortic regurgitation

N M/F Age (yrs) AA Al A2
Bicuspid 12 10/2 46.8+13. 6]** 8 8:| 7]**
*
Tricuspid 41 28/13 64.1£11.9 19 9 2

* p<0.05, ** p<0.01.

Bicuspid =aortic regurgitation with noncalcified bicuspid aortic valve; tricuspid =aortic regurgitation with
noncalcified tricuspid aortic valve. Other abbreviations are the same as in Table 3.
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Valsalva jAic 8T 67 %t 22% (p<0.05),
Valsalva jAk » Smm SEHL iz 38 W T 58 %t 5%
(p<0.01) & 72 v, REIROILIRIZ =R FHlIcE <
FHohic. Thicky, KBIRFHILER, X
BRFBRROFELZROFE D, FREBK
REERBDROKBIRFAFETRLZHICEL < EBD S
nBH, EfFKBIROIEEZ-RFFlicEL N L
WRrEhi.
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BHEIEE LT Wb o 7o & 0 MK L, KB
AROIEFE L TVl LHFRE L T g » Bz ik
FEHOEZRD LR o7z, LieH->T, TR
BN BT 5 KBIARILIR X ER LS O ERIC L Y
ElictExbhl.

PDEXY, ZhHpEciERBIRIE # Q0L
TWERD D, Th b O T RENRFPIRILEIC
X Y RBIRFAFARLZE L 2HAEH 5 L EX
biviz.
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