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Abstract

Introduction: Aortic stenosis is the most common acquired
cardiac defect. Its prevalence increases with age and among
patients above 65 years it occurs in 2-7%. Surgical prosthe-
tic or bioprosthetic valve implantation remains the treatment
of choice. Complexity of the surgery is one of the principal
operative risk factors.

Aim of the study: The aim of this study was to present the re-
sults of surgical treatment of patients operated on for corona-
ry artery disease and aortic stenosis, in whom the native valve
was preserved, thanks to its debridement.

Material and methods: Three patients, aged 69-74, were ad-
mitted to the Cardiac Surgery Clinic in Lodz in order to conduct
surgical myocardial revascularization. Preoperative echocar-
diography confirmed co-existence of moderate aortic stenosis
(transvalvular maximal gradient 51-59 mm Hg) in each case
and good ejection fraction (EF) ranging from 49 to 74%. Du-
ring surgery, there were firstly aorto-coronary anastomoses
implanted. Intraoperative assessment allowed preservation
of the aortic valve and decalcification was performed in two
cases with additional commissurotomy in one case. The posto-
perative echocardiography revealed a good effect of the opera-
tion (maximal gradient 25-40 mm Hg), which was confirmed to
be maintained in the follow-up. In one patient the 5-year fol-
low-up disclosed quite an advanced organic defect without cli-
nical aggravation, which has remained unchanged for the last
two years.

Conclusions: In asymptomatic or fairly symptomatic patients
with moderate aortic stenosis eligible for implantation of aor-

Streszczenie

Wstep: Zwezenie zastawki aortalnej jest najczestsza nabyta
wada serca. Jej czestos¢ wzrasta z wiekiem i powyzej 65. roku
zycia wynosi 2-7%. Implantacja sztucznej zastawki lub biopro-
tezy pozostaje podstawowa metodga leczenia. Ztozonosé zabie-
gu jest jednym z gtéwnym czynnikéw ryzyka operacyjnego.
Cel pracy: Celem pracy byto przedstawienie wynikéw chirur-
gicznego leczenia pacjentéw z chorobg niedokrwienna serca
i stenoza aortalng, u ktérych zachowano zastawke natywna,
przeprowadzajac dekalcyfikacje.

Materiat i metody: Trzech pacjentéw w wieku 69-74 lat zostato
przyjetych do Kliniki Kardiochirurgii w todzi w celu operacyjnej
rewaskularyzacji miesnia sercowego. Przedoperacyjna echokar-
diografia potwierdzita wspétistnienie umiarkowanej stenozy aor-
talnej (maksymalny gradient przezzastawkowy 51-59 mm Hg)
i dobrg frakcje wyrzutowa w granicach 49-74% u wszyst-
kich pacjentéw. W czasie operacji w pierwszej kolejnosci wy-
konano zespolenia wiehcowo-aortalne. Po Srédoperacyjnej
ocenie postanowiono zachowac natywna zastawke aortalng
i wykonano dekalcyfikacje, a w jednym przypadku dodatko-
wo komisurotomie. Pooperacyjna echokardiografia wykaza-
ta dobry efekt zabiegu (gradient maksymalny 25-40 mm Hg),
ktory utrzymat sie w okresie obserwacji. W przypadku jednej
pacjentki 5-letni follow-up ujawnit istotng wade organiczng za-
stawki bez cech progresji od dwoch lat i klinicznego pogorszenia
stanu chorej.

Whioski: U bezobjawowych lub skapoobjawowych pacjentéw
z umiarkowang stenoza aortalng, kwalifikowanych do wszcze-
pienia zespole wieficowo-aortalnych, dekalcyfikacja moze
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to-coronary anastomoses, decalcification may be more favo-
rable management. Numerous operative risk factors such as
co-morbidities and advanced age should suggest this choice
of treatment.

Key words: aortic stenosis, decalcification, ischemic heart di-
sease.

Introduction

Aortic stenosis is the most common acquired cardiac
defect, comprising 43% (calcific aortic stenosis) of valvular
heart diseases [1, 2]. Among people above 65 years of age
it is estimated to reach 2-7% [3]. At the age of 50-60 years
it most often develops on the basis of atheromatous and
calcifying alterations. Its prevalence increases with age —
2% in the population over 65 years and 2.9% in the popula-
tion over 75 years of age [1]. Bicuspid aortic valve promotes
its occurrence and then the defect develops at a younger
age (the 4th-5th decade of life). Other predisposing factors
include high low-density lipoprotein (LDL) level, hyperlipo-
proteinemia, arterial hypertension, diabetes mellitus, ciga-
rette smoking and male gender. It inevitably leads to a si-
gnificant defect of the aortic valve, requiring implantation
of an artificial valve or bioprosthesis [4]. The operative
risk is 1-9% [1]. It increases in the case of performing si-
multaneously coronary artery bypass grafting, implantation
of an artificial mitral valve or aortic aneurysm management.
Advanced age, comorbidities, female gender, urgent surgery,
pulmonary hypertension and impaired left ventricular func-
tion are factors of increased perioperative mortality [4].

The aim of this study was to present the results of sur-
gical treatment of patients operated on for coronary artery
disease and aortic stenosis, in whom the native valve was
preserved, thanks to its mechanical debridement.

Material and methods
First patient

A 74-year-old patient with type 2 diabetes (Metformax
and insulin Novo Mix 30), arterial hypertension, chronic ob-
structive pulmonary disease (COPD) and unstable coronary
artery disease was admitted to the Cardiac Surgery Clinicin
January 2009 with a diagnosis of co-existing combined mi-
tro-aortic defect. Coronarography revealed 75% stenosis in
the middle segment of the circumflex branch (Cx) and 95%
stenosis in the 2nd and 3rd segment of the right coronary
artery (RCA). The patient was in NYHA functional class IIl. As
part of the standard presurgical preparation, carotid artery
ultrasound (negative) and transthoracic echocardiography
reassessment (TTE) were performed. In the TTE hypokine-
sis of the peribasal and middle segment of the infero-po-
sterior wall with decreased EF of 61% was found. The aor-
tic valve was organically modified with atheromatous
plagues on the annulus and calcifications of the leaflets
(tricuspid, slight regurgitation). The measured maximal
transvalvular gradient was 51 mm Hg and the mean valve
area index was 0.9 cm?/m2. There were co-existing mitral
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by¢ korzystniejszym postepowaniem. Liczne czynniki ryzyka,
jak choroby wspéttowarzyszace i zaawansowany wiek, suge-
ruja takie postepowanie.

Stowa kluczowe: stenoza aortalna, dekalcyfikacja, choroba
niedokrwienna serca.

valve alterations (fibrosis with calcifications on the leaflets
and in the area of the posterior commissure), causing mo-
derate mitral regurgitation. The left atrium was enlarged,
5.8 x 4.5 cm. Hypertrophy of the left ventricle with impaired
relaxation was also found.

The procedure was performed with a median sterno-
tomy. After performing horizontal incision of the aorta,
500 ml of a cold crystalloid cardioplegic solution was ad-
ministered into the left coronary ostium. After obtaining
cardioprotection, a venous graft was implanted to the RCA
and an additional 100 ml of cardioplegic solution was ad-
ministered directly into the anastomosis. Again 200 ml
of the cardioplegic solution was administered into the
left coronary ostium and a venous graft was implanted to
the first marginal branch (Mg I). After the intraoperati-
ve assessment it was decided to perform decalcification
of the aortic valve leaflets and annulus. After the mecha-
nical debridement, the leaflets coaptation was evaluated
as proper. The aorta was closed with a standard two-layer
suture. The aortic cross-clamping time was 46 min. The pro-
ximal aorto-coronary anastomoses were performed during
the tangential clamp. The extracorporeal circulation (ECC)
time was 85 min. Intraoperatively, ephedrine and adrenaline
infusion was applied. On the operative day in the intensive
care unit (ICU) the pressure was further stabilized with ad-
renaline infusion (on the 1st postoperative day adrenaline
was ceased, RR 130/50 mm Hg). The patient was extubated
in the evening on the operative day. The further ICU stay
was complicated by an episode of atrial fibrillation, which
resolved after infusion of magnesium sulfate and Corda-
rone. Features of persistent inflammation in the bronchial
tree were also present. The total stay in the ICU lasted
5 days, and hospitalization time was 21 days.

Postoperative echocardiography showed a good effect
of the surgery and reduction of the maximal gradient to
30-32 mm Hg.

In a 2-year ambulatory follow-up the patient is in a good
clinical condition and the conservative treatment is being
continued. Based on the control TTE there was a good de-
calcification effect and satisfactory function of the prese-
rved native valve. The maximal transvalvular gradient is
currently 29 mm Hg and the ejection fraction is 58-60%.

Second patient

A 74-year-old patient with ischemic heart disease, hy-
pertension, mixed dyslipidemia, myocarditis in the past hi-
story (10 years earlier) and mixed defect of the aortic valve
was admitted to the Cardiac Surgery Clinic in Lodz in 2006
in order to perform surgical myocardial revascularization.
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10 days earlier the patient had an acute coronary syndrome
(ACS). The coronarography performed at that time disclosed
95% stenosis of the left main stem (LMS), 95% proximal steno-
sis of the second marginal branch (Mg Il), with an aneurysmal
widening, followed by 75% stenosis of the vessel. The right
coronary artery (RCA) was proximally closed and filling
from the collateral circulation. In the echocardiography the-
re were visualized calcifications of the aortic leaflet edges,
presenting as a mixed aortic defect in the form of moderate
stenosis with slight regurgitation. The maximal transvalvu-
lar gradient was 59 mm Hg and the area was 0.65 cm%/m?Z.
Left ventricular systolic function was good with EF 74%.
After consultation the patient was qualified for cardiac sur-
gery. On admission to the Cardiac Surgery Clinic the patient
was in NYHA functional class II/1ll, with a long-lasting hi-
story of pain in the chest and significant deterioration in
exertion tolerance and pain intensity for 10 days. Originally,
simultaneous implantation of the aortic bioprosthetic valve
and coronary artery bypass grafting (CABG) was planned.
The chest was opened through a median sternotomy.
The internal mammary artery was harvested. After aortic
cross-clamp, horizontalincision of its wall was done and cold
crystalloid cardioplegia administered directly into the co-
ronary artery ostia (the total amount during the procedu-
re was 850 ml). An arterial anastomosis to the left ante-
rior descending branch (LAD) and venous anastomoses to
the RCA and Mg | were implanted. After the intraoperative
assessment of the aortic valve it was decided to preserve
the native valve. Due to the good condition of the valve
leaflets, just the calcifications were removed from the le-
aflets and annulus (as extensively as possible). The aor-
ta was closed with a double-layer suture. After tangential
aortic clamp anastomoses with aorta were performed.
The ECC time and aortic cross-clamping time were respec-
tively 81 min and 43 min. The postoperative period was un-
complicated. The patient was discharged from the ICU on
the 3rd day. The total hospitalization time was 15 days.

Postoperative echocardiography showed a good early
effect of the surgery. The aortic transvalvular gradient was
40-44 mm Hg. It displayed a good EF (60%). No segmental
disturbances of heart contractility were observed.

In the 5-year follow-up a good long-term effect of the sur-
gical myocardial revascularization was reported. During
this period the patient also had a myocardial infarction
without ST elevation (NSTEMI in 2009) and a stent implan-
ted into the circumflex branch (Cx). In the subsequently
performed echocardiographies there was observed a small
gradual gradient increase, which was not accompanied by
progression of symptoms. However, in the last two years
an increase in the gradient was no longer observed and
it remained within the range of 65-70 mm Hg. In the last
echocardiography there was found quite an advanced or-
ganic defect of the aortic valve with a maximal gradient
of 70 mm Hg.

The patient was considered for transcatheter aortic
valve implantation (TAVI). However, due to good biological
condition, lack of symptomatic stenosis and EuroSCORE
of 4.42%, it has turned out that the patient does not meet
the inclusion criteria for the TAVI procedure.

Third patient

A 69-year-old patient with hypertension and unstable
angina (ACS during the same hospitalization) was admit-
ted to the Cardiosurgical Clinic in order to undergo surgical
myocardial revascularization and aortic valve repair with
decalcification.

Preoperative TTE revealed quite large calcifications
of the leaflets, fusion of right and left coronary leaflets, and
smaller calcifications of the aortic annulus. The maximal
transvalvular gradient was 56 mm Hg and the valve area
was 0.85 cm?/m?. Slight segmental disturbances of the con-
tractility within the anterior cardiac wall and peribasal seg-
ments of the postero-inferior wall with a good EF of 49%
were observed.

Fig. 1. Postoperative echocardiogram — good decalcification effect
(left parasternal short axis view at the aortic valve level)
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Fig. 2. Transthoracic echocardiogram, continuous wave Doppler —
gradient through the decalcified aortic valve, below 30 mm Hg
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During the procedure arterial anastomosis (LITA to
LAD) and two venous anastomoses with Cx and RCA were
performed. The total amount of administered cardiople-
gic solution was 1100 ml. In the next step the aortic valve
repair was carried out. Calcifications were removed and
the fused right and left coronary leaflets were reconnec-
ted. Intraoperative TEE examination revealed grade I/II
aortic insufficiency with a maximal gradient of 40 mm Hg.
The total perfusion time was 82 min, and aortic cross-clam-
ping time was 49 min. After the surgery, initially high blood
pressure and sinus tachycardia were observed. Ebrantil, Be-
taloc and adrenaline in small doses were introduced, resul-
ting in pressure and heart rhythm stabilization. The patient
was extubated in the evening. On the 2nd postoperative
day he was discharged from the ICU. TTE performed in
the postoperative period revealed good revascularization
and repair effect, showing slight aortic regurgitation with
a maximal gradient of 25 mm Hg. Slightly worse global con-
tractility with the EF of 51% was recorded. The hospitaliza-
tion time was 17 days.

Discussion

Implantation of an artificial aortic valve is associated
with operative risk, primarily development of infective en-
docarditis, thrombus formation or more often pannus, and
in 2.5-4% death [5]. In elderly patients with multiple co-
morbidities the risk of complications is high, so preserva-
tion of the native valve would be reasonable, especially in
the situation where additional procedures are essential, for
example simultaneous coronaro-aortic anastomoses.

Touati GD et al. [6] reported a good effect of aortic valve
decalcification in patients with moderate aortic stenosis,
who were operated on due to ischemic heart disease. As
the criteria for decalcification the authors particularly listed
degenerative aortic defect in the presence of tricuspid va-
lve with an area of 0.55-0.9 cm2/m2.

Among our patients, in each case the aortic valve was
tricuspid. The intraoperative presentation suggested typi-
cal stenosis of atheromatous and calcifying etiology. Good
condition of the valve leaflets, the advanced age of the pa-
tients, and concomitant coronary heart disease as the main
indications for the surgery were the principal reasons for
which it was decided to limit the treatment to revasculariza-
tion and valve debridement. It significantly reduced the time
of aortic cross-clamping and myocardial ischemia time.

On the other hand, other authors put emphasis on
the fact that the decalcification causes exposure of the fi-
brous tissue and rapid reaccumulation of calcium deposits.
In this area endothelialization is impaired [7]. The examples
of our patients show that in some cases favorable results
after decalcification can be obtained. In the first patient
the gradient remains approximately 30 mm Hg. Despite
the initial gradual gradient increase, the second patient
continues to be asymptomatic. In the case of co-existence
of advanced coronary heart disease it is difficult to deter-
mine the degree of aortic stenosis clinical manifestation. It
seems that in the case of our patients clinical symptoms
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were dependent on the coronary heart disease. The ambu-
latory observation revealed relief of stenocardial symptoms
and improved exertion tolerance.

Concerning the decalcification of the native valve, me-
thods of physical and chemical decalcification should be
mentioned. Results of the study by Kose N et al. [8] de-
monstrated in vitro efficacy of citric acid as the agent che-
lating calcium, which can significantly reduce the amount
of calcium deposits without damaging the tissue valve.
Decalcification by ultrasonic energy has not been widely
recommended due to the inability to precisely control its
extent and the possibility of damaging the surrounding
heart structures and secondary stimulation of the healing
process in tissues and in consequence restenosis. On
the other hand, Stéphane Aubert et al. [9] suggested that
the use of a dissector equipped with a microsonotrode
allows one to conduct decalcification precisely and avoid
these adverse effects.

Almost 1/3 of patients over 75 years of age due to poor
clinical status and numerous concomitant diseases are
excluded from surgical implantation of an artificial aor-
tic valve (mainly bioprosthesis) [5, 10]. Those are the pa-
tients qualified for transcatheter aortic valve implanta-
tion (TAVI). In the era of TAVI development it should be
expected that patients after decalcification in the future
may become patients who will benefit from this method
of treatment. Tunnel symptomatic aortic stenosis (with
surface area 0.8-1.0 cm? and aortic annulus diameter
18-27 mm) in elderly patients with many comorbidities
(EuroSCORE > 20%) is the primary indication for the TAVI
procedure. Bicuspid valve or ejection fraction below 20%,
significant coronary atherosclerosis, myocardial infarc-
tion within less than a month, subvalvular hypertrophy
or large asymmetric calcifications are the principal disqu-
alifying criteria [1, 10, 11].

Conclusions

1. As the above demonstrates, in asymptomatic or mildly
symptomatic patients with moderate aortic stenosis eli-
gible for implantation of aorto-coronary anastomoses,
decalcification may be more favorable management.

2. The final decision should be individualized for each pa-
tient and made after intraoperative assessment. Based
on the authors’ experience, it seems that in a patient
with the need of simultaneous CABG and aortic valve
surgery, numerous comorbidities and advanced age may
suggest the choice of a less burdensome procedure.

3. Although this method is not appropriate for the defini-
tive treatment of aortic stenosis, it can be valuable for
appropriately selected patients.
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