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Summary

To determine whether non-rheumatic (NR) aortic regurgitation (AR) has the same clinical and
postoperative courses as rheumatic (R) AR, we performed a retrospective study using pre- and post-
operative M-mode echocardiograms in 23 patients who underwent aortic valve replacement (AVR)
under myocardial protection with hypothermic cardioplegia. The etiology of AR was diagnosed by
two-dimensional echocardiography. The NR-AR group consisted of nine patients including four with
aortic valve prolapse (AP) and five with bicuspid valve (BV), and the R-AR group included 14 patients.
Patients with preoperative end-diastolic dimensions (EDD) of less than 6.0 cm were excluded from
this study. The indication for AVR was NYHA functional class III or severer. The severity of pre-
operative NYHA functional class was similar among these three groups. During the 18-month follow-
up period (range 2~32 months), there were no post-operative deaths nor congestive heart failure.

Ages at surgery ranged from 17 to 54 years; 10 (71%,) of 14 patients with R-AR were 40 years old
or older, while seven (78%) of nine with NR-AR were under 39 years old (p<0.05). The pre-operative
left ventricular end-diastolic pressure (LVEDP) in patients with BV-AR was highest among these three
groups (R-AR: 14.5+3.9 mmHg, AP-AR: 9.5+4.1 mmHg, BV-AR: 22.0+2.7 mmHg, p <0.05). There
was no significant difference in pre-operative M-mode echocardiographic results, except for the end-
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systolic dimension (ESD) between R-AR (5.20+0.55 cm) and BV-AR (4.78 +0.18 cm) (p<0.05). The
EDD one month after AVR was still abnormal (=5.4 cm) in seven of the 14 patients with R-AR, and
three of the four patients with AP-AR but none of the patients with BV-ARs (p<0.05 vs AP-AR).
All patients with pre-operative ESD of less than 5.2 cm had normal EDD one month after AVR.

In conclusion, the clinical course of NR-AR is different from that of R-AR. Furthermore, AP-AR
regresses more differently after AVR than does BV-AR. Therefore, it is important to consider the

etiology of chronic AR in determining the timing of surgery.
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Table 1. Clinical features of 23 patients with chronic aortic regurgitation

Name Age (yrs) NYHA Symptom ECG CTR (%)
RHD A. K. 46 v LVH 58
K.S. 32 I Chest pain LVH 51
T.N. 47 1II DOE LVH, ST | 50
H.U. 41 II Angina LVH 50
H.K. 44 11 Angina LVH, Strain 61
M. O. 38 I LVH, ST | 56
M. K. 54 II Angina, DOE LVH, Strain 60
S.T. 51 I Angina LVH, ST | 66
E.F. 51 v CRBBB, ST | 60
K. 1. 43 v LVH, ST | 62
S.IL 40 v Angina LVH, Strain 57
T.Y. 23 II Palpitation (Af) LVH, Strain 65
H.O. 44 II LVH, Strain 62
Y.K. 27 11 LVH 58
AVP T.K. 31 1I Angina LVH 59
H.O. 30 v LVH 56
Y. M. 23 I LVH, ST | 53
K.N. 47 v LVH, Strain 65
BV M. A. 34 11 Chest pain LVH 51
K.U. 30 1 LVH, ST 61
R.K. - 34 v LVH 52
T. K. 54 1I Angina LVH 58
M.S. 17 v LVH, ST | 50

NYHA=NYHA functional class; ECG =electrocardiogram; CTR=cardiothoracic ratio;
heart disease; AVP=aortic valve prolapse; BV =bicuspid aortic valve; LVH=Ileft ventricular hypertrophy ;
CRBBB=complete right bundle branch block; ST=depression of ST segment; DOE=dyspnea on exertion. ;

Af=Atrial fibrillation.
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Fig. 1. Two-dimensional echocardiograms of congenital bicuspid aortic valve.

Parasternal long-axis view of the bicuspid aortic valve in systole (1) and in diastole (2), and para-
sternal short-axis view in systole (3) and in diastole (4). Commissures are abnormally located at 2
o’clock and 7 o’clock positions.

LV =left ventricle; LA =left atrium; AO=aorta; RV =right ventricle; RA=right atrium; A=an-
terior cusp; P=posterior cusp.
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Fig. 2. Etiologies and age distributions in pa-
tients with chronic aortic regurgitation.

Most of non-rheumatic AR patients are operated
befor age 50.

RHD =rheumatic heart disease; AVP =aortic valve
prolapse; BV =bicuspid aortic valve.
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Fig. 3. Pre-operative echocardiographic measurements in patients with chronic aortic re-

gurgitation.

Patients with chronic AR are divided into 3 groups according to their etiology. There are no
significant differences among the 3 groups in each index, except in end-systolic dimension (ESD).
Pre-operative ESD in the BV group is smaller than that in the RHD group.

ESD =end-systolic dimension; EDD =end-diastolic dimension.

For other abbreviations : see Table 1.
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Fig. 4. Pre-operative left ventricular end-dia-
stolic pressure (LVEDP) in patients with chronic
aortic regurgitation.

For abbreviations : see Table 1.
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Fig. 5. Left ventricular end-diastolic dimension (EDD) in 23 patients with chronic aortic
regurgitation before (pre-op) and after (post-op) aortic valve replacement.

Three out of 4 cases of AVP showed persistent dilatation of the LV (EDD =5.4 cm), but 4 out
of 5 cases of BV have normal LV-EDD one month after aortic valve replacement.

For other abbreviations : see Table 1 and Fig. 1.
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Fig. 6. Relationship between pre-operative (pre-
op) left ventricular end-systolic (LVESD) and
pre-operative fractional shortening.

Each value was obtained one month after aortic
valve replacement. Recovery of EDD is insufficient
in patients whose pre-op LVESD is more than 5.2 cm
and pre-op fractional shortening less than 30%. Two
patients with AVP, whose pre-op LVESD are 5.2 cm
and pre-op fractional shortenings are more than 309,
showed poor recovery.

Closed symbols=post-operative (post-op) end-
diastolic dimension (EDD) 5.4 cm, or greater; open
symbols=post-op EDD less than 5.4 cm; circles=
rheumatic heart disease (RHD); triangles=aortic
valve prolapse (AVP), squares=bicuspid valve (BV).
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