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Abstract
Introduction: Little is known about the course of aortic valve 
disease in patients undergoing mitral valve surgery for rheu-
matic mitral valve disease. In addition, there are no guidelines 
regarding the appropriate treatment of mild aortic valve dis-
ease while replacing the mitral valve. 
Aim: To evaluate the long-term outcome of aortic valve dis-
ease and the need for aortic valve surgery in patients with 
rheumatic mitral valve disease who underwent mitral valve 
surgery. 
Material and methods: Twenty patients (6 male, 14 female; 
mean age: 23.4 years, range: 14–41) were followed after mitral 
valve surgery for a mean period of 14 years. All patients had 
rheumatic heart disease. Aortic valve function was assessed 
preoperatively by transthoracic echocardiography and during 
follow-up.
Results: At the time of mitral valve surgery, 11 (55%) patients 
had aortic valve disease with aortic regurgitation. Nine (45%) 
patients had no evidence of aortic valve disease. At second 
surgery, all patients had aortic valve disease (either pure re-
gurgitation or with stenosis). Most had mild disease at the 
time of mitral valve surgery. Aortic valve replacement was 
needed after a mean period of 14.1 years (range: 3–26 years). 
Conclusions: In patients with rheumatic heart disease, a no-
ticeable number of patients have mild aortic valve disease at 
the time of mitral valve surgery. Only a few progress to severe 
disease, and aortic valve replacement is rarely needed after 
a long follow-up period. 
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Streszczenie
Wprowadzenie: Niewiele wiadomo na temat przebiegu choro-
by zastawki aortalnej u pacjentów poddawanych operacji za-
stawki mitralnej z powodu jej choroby reumatycznej. Ponadto 
nie istnieją wytyczne dotyczące właściwego leczenia łagodnej 
choroby zastawki aortalnej przy wymianie zastawki mitralnej.
Cel: Ocena odległych skutków choroby zastawki aortalnej i ko-
nieczności wykonania operacji zastawki aortalnej u pacjentów, 
którzy przeszli operację zastawki mitralnej z powodu jej cho-
roby reumatycznej.
Materiał i metody: Obserwacją objęto 20 pacjentów (6 męż-
czyzn, 14 kobiet; średnia wieku: 23,4 roku, zakres: 14–41 lat) 
przez okres średnio 14 lat. U wszystkich pacjentów występo-
wała choroba reumatyczna serca. Ocenę funkcji zastawki aor-
talnej przeprowadzono za pomocą echokardiografii przezklat-
kowej przed operacją i w okresie obserwacji. 
Wyniki: W chwili przeprowadzania operacji zastawki mitralnej 
u  11 (55%) pacjentów występowała choroba zastawki aortal-
nej z niedomykalnością. U 9 (45%) pacjentów nie stwierdzo-
no objawów choroby zastawki aortalnej. Przy drugim zabiegu 
u  wszystkich pacjentów występowała choroba zastawki aor-
talnej (niedomykalność albo zwężenie). U większości w chwili 
operacji zastawki mitralnej choroba miała łagodny charakter. 
Wymiana zastawki aortalnej była konieczna po upływie śred-
nio 14,1 roku (zakres: 3–26 lat).
Wnioski: Wielu pacjentów z  chorobą reumatyczną serca ma 
łagodną formę choroby zastawki aortalnej w  chwili opera-
cji zastawki mitralnej. Jedynie u niewielu pacjentów choroba 
przybiera postać poważną, a  konieczność wymiany zastawki 
aortalnej występuje rzadko i po upływie długiego czasu.

Słowa kluczowe: zastawka aortalna, choroba reumatyczna za-
stawki.
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Introduction
A noticeable percentage of patients who require mitral 

valve replacement present with a  coexisting pathology of 
the aortic valve (AV). Rheumatic heart disease remains the 
major cause for combined disease [1]. Early series found 

that one-third of rheumatic hearts exhibited involvement of 
both mitral and AV. The rate rose to 99% when the follow-
up period was increased to 20 years [2–4]. The treatment of 
choice in those cases in which one of the valves is less than 
moderately affected is questionable. Since double valve re-
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placement is more often associated with higher risk and 
poorer long-term survival than replacement of either of the 
two valves alone [5], a higher threshold for combined aor-
tic and mitral valve replacement is required. In the absence 
of a stringent policy, the decision to replace more than one 
valve is often made by the surgeon during the operation. 

For rational management of multivalve involvement, 
we reviewed our experience with patients with rheumatic 
heart disease who underwent mitral valve replacement and 
were followed for an average of 14.1 years. 

Aim
The goal of this study was to evaluate the course of AV 

disease after mitral valve (MV) surgery, including the need 
for further AV surgery. 

Material and methods 
Study patients
Between 2013 and 2016, a total of 20 patients under-

went AV surgery in our cardiothoracic surgery division with 
a history of previous MV surgery. Rheumatic valve disease 

was present in all patients. Each patient was evaluated by 
postoperative transthoracic Doppler echocardiography ex-
aminations (for at least 1 year after the surgery). Clinical 
data regarding age, gender, heart rhythm, New York Heart 
Association functional class and presence of concomitant 
medical problems (coronary heart disease, diabetes, hyper-
tension, hyperlipidemia and chronic renal failure) were ob-
tained from the hospital records. 

Echocardiographic analysis
Echocardiographic studies were performed in a standard 

manner and included the parasternal long and short-axis 
views and the two-, four- and five-chamber and apical long-
axis views. Mean and peak transaortic gradients were calcu-
lated with the modified Bernoulli equation [6] using contin-
uous-wave Doppler recordings. The AV area was computed 
with the continuity equation [7] using standard methods 
when systolic function of the left ventricle was decreased. In 
the presence of normal left ventricle systolic function (esti-
mated qualitatively and by measurement of fractional short-
ening above 30%) the mean gradient was used to define the 
severity of aortic stenosis (AS) (mild < 20 mm Hg, moderate 
20–40 mm Hg, and severe > 40 mm Hg). In cases of sys-
tolic left ventricular dysfunction, an AV area of 1.5 cm2 or 
more was considered mild AS; 1.1 to 1.5 cm2, moderate; and  
1.0 cm2 or less, severe [8]. Aortic regurgitation grade was 
estimated by integrating the continuous wave Doppler sig-
nal [9] and the color flow mapping, as previously described 
[10, 11]. Imaging was performed using commercially avail-
able ultrasound systems (GE Vivid I, GE Vivid E and Philips 
HD11XE) and interpreted by a cardiologist skilled in echo-
cardiography. 

Results 
The average follow-up period for the 20 patients was 

14.1 years (range: 3–26 years, median: 13 years) (Table I). 
All the patients had rheumatic heart disease. Ten pa-

tients had mitral regurgitation, 8 had mitral stenosis and 
2 patients had combined mitral stenosis and regurgitation. 
Mitral valve replacement was performed in 16, commissur-
otomy in 4 (Table I). These patients had either normal AV 
or mild disease at the time of the first mitral valve surgery 
(based on preoperative echocardiography). 

At the time of mitral valve surgery, 11 (55%) patients 
had AV disease with mild aortic regurgitation (AR). Nine 
(45%) patients had no evidence of AV disease (Table II).

At the second surgery, all patients had AV disease (ei-
ther pure regurgitation or stenosis; AS with AR) (Table II). 
Six had both AS and AR (only a single case of mild AS with 
severe AR and 5 cases of severe AS with severe AR). Eleven 
had severe AR while severe AS was noted in 3 patients. 
According to the clinical evaluation at the end of the fol-
low-up period, 18 patients had functional class (Fc) III and  
2 had Fc IV. 

From the time of mitral valve surgery, patients with 
mild AR progressed to severe AR over a mean follow-up pe-
riod of 14.1 years (range: 3–26 years, median: 13). 

Table I. Demographic and clinical characteristics of the patients 

Characteristics Result

Gender:

Male 6 (30%)

Female 14 (70%)

Age at mitral valve surgery [years]:

Mean ± SD 23.4 ±9.11

Range 14–41

Type of surgery:

Mitral valve replacement 16 (80%)

Commissurotomy 4 (20%)

Duration of follow-up:

Mean ± SD  14.1 ±8.4

Range 3–26

Number of patients during follow-up:

≤ 5 years 8

≤ 10 years 4 

≤ 15 years 8

Table II. Aortic valve disease at the time of mitral valve surgery 
and at follow-up 

Variable Entry Follow-up

No AVD 9 –

AVD: 11 20

Pure AS – 3

Pure AR: 11

Mild 11

Severe – 11

AS + AR 6
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Of the 9 patients without AV disease at the time of mi-
tral valve surgery, two had combined lesions, i.e. AS with 
AR, and the rest had AR during the follow-up period. 

Of the 4 cases of AS, 1 was mild and 3 were severe. 
After a  median of 13 years of follow-up (range: 3–26 

years), all patients of the cohort required surgery for mod-
erate to severe AV disease. All were graded as NYHA func-
tional class III–IV. In all patients the mitral valve prosthesis 
was functioning normally. 

Discussion
Patients having rheumatic heart disease and mild AV 

disease at the time of mitral valve surgery seldom develop 
hemodynamically significant AV disease and rarely require 
AV surgery after a long follow-up period. 

A substantial number of patients with valvular disease 
have multivalvular involvement. Prospective studies on pa-
tients with rheumatic heart disease have demonstrated 
combined aortic and mitral valve disease in up to 99% over 
a period exceeding 20 years [2–4]. 

The high incidence of multivalvular involvement in pa-
tients who undergo mitral valve surgery has raised the con-
cern for AV replacement at the same time; this decision 
is very difficult when the AV disease is moderate or less 
than moderate. The other route is to carefully follow these 
patients with the consideration that some may require AV 
surgery later. Although this option may potentially increase 
patient morbidity and mortality, it avoids the short- and 
long-term risks of an unnecessary dual valve replacement 
when the AV disease is stable. 

To solve this dilemma, the clinician must consider the 
pattern of progression of AV disease, which varies with 
its etiology. Aortic stenosis may progress more rapidly in 
patients with degenerative disease than those with rheu-
matic or congenital disease [12–14]. Reports on the long-
term evolution of AS based on cardiac catheterization and 
Doppler studies have demonstrated an annual increment of 
0.1 to 0.14 cm2 in AV narrowing [12, 15–19] and an annual 
increase of 8.3 mm Hg in the peak gradient [15]. Brener 
et al. [15] found that disease progression was faster in the 
patients who had the mildest stenosis at presentation, pro-
gressive left ventricular hypertrophy or concomitant mitral 
regurgitation that worsened over time. The progression 
rate may also be related to the presence of a  coexisting 
coronary disease or progressive leaflet calcification [20]. 

The linearity or nonlinearity of AS progression is multi-
factorial and may also influence the management policy. 
Thoreau et al. observed a  linear pattern of progression 
when the AV area was large and a slower progression rate 
when the severity of stenosis increased [20]. Although this 
finding was confirmed by others [21–23], larger studies are 
needed to establish its clinical relevance. 

Data on the rate of progression of chronic AR are also 
limited. Recently, Padial et al. [24] studied 127 patients 
with variable degrees of chronic AR. After 59 ±21 months 
of follow-up, the regurgitation increased in 30%; of these 
25% had previously mild disease and 44% had previously 

moderate disease. These findings show that chronic AR is 
a progressive disease after several decades. 

Unlike the natural history of isolated AV disease or that 
associated with coronary heart disease, the natural history 
and the progression pattern of AV disease in patients un-
dergoing mitral valve surgery are unknown. It may be that 
the repair or replacement of the mitral valve may change 
the flow characteristics near the AV. A different course of 
AV disease in the presence of mitral valve surgery might 
be expected. 

In the present study, we found that AR and AS have 
a slow rate of progression after mitral valve surgery, similar 
to that in patients with rheumatic AV disease without mi-
tral valve surgery. Furthermore, AV replacement in the few 
cases in which it was needed was performed on average 
14 years after the original mitral valve surgery. Transcath-
eter aortic valve implantation would not be a good option 
for a  young patient as compared to surgical aortic valve 
replacement.

Our study is limited by the limited size of the study 
population. 

Because the follow-up period took time, the changes 
in echocardiographic methods and improvement in equip-
ment must be considered. Nevertheless, we believe that our 
findings will be substantiated as our experience increases. 

Conclusions
Patients with mild AV disease at the time of mitral valve 

surgery develop hemodynamically significant AV disease 
over a long follow-up period. The minor progression in the 
AV disease over a long period of time should be considered 
in sparing AV disease. This is true for both AS and AR.
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