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Original method of posterior aortoplasty for aortic valve replacement
in cases with narrow aortic ostium
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132 patients with isolated aortic valve disease with narrow aortic ostium who underwent surgery in the Institute from
1 May 2009 to 01 Jan 2019 are included in the study group. Among 132 patients, 6 died at the hospital stage (hospital
mortality — 4.5%). There were no negative remarks to the surgical technique in any case. Changes in echo data
during the hospital stay: systolic pressure gradient across the left ventricular outflow tract (LVOT) before operation
was 105.1+11.5 mmHg, with 25.9+4.1 mmHg on the aortic prosthesis upon discharge. Reconstruction of the root
and ascending aorta according to the proposed method in cases of aortic hypoplasia and aortic valve replacement

(AVR) is highly effective intervention.

The purpose of this research is to study possibilities of a new approach to the reconstruction of the root and ascending

aorta in AVR.
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The problem of the aortic ostium enlargement dur-
ing aortic valve replacement is relevant. These operations
are accompanied with an increased risk of bleeding, heart
failure. At the same time, implantation of small-diameter
prostheses is accompanied with increased mortality, poor
long-term outcomes. The technique of posterior aortoplasty
described in this work has shown its high efficacy both dur-
ing hospital stay and in the long-term period.

The purpose of this research is to study possibilities of
reconstruction of the aortic ostium and ascending aorta
(RAOAA) during aortic valve replacement (AVR) in pa-
tients (pts) with a narrow aortic ostium.

Material and methods. 132 patients with isolated aor-
tic valve disease and narrow aortic ostium who underwent
surgical treatment in the department of acquired heart di-
seases in the Institute from 01 May 2009 to 01 Jan 2019 are
included in the study group. There were 74 males (55.7%)
and 58 females (44.3%). The age of patients varied from 23
to 72 years (average 54.5+9.7 years). 23 (17.3%) patients
belonged to functional class III of heart failure according
to the NYHA classification, 109 (82.7%) — to class IV. The
main aetiological factor of the disease was rheumatism and
its combination with lipoidosis. Aortic valve calcification,
degree 3+, was observed in 122 (92.3%) patients. In two
cases, aortic root plasty was performed after previous aor-
tic valve replacement and in two cases — after open aortic
valvotomy. In 27 (20.4%) patients, mitral valve disease was
corrected by mitral valve replacement.

Aortic valve replacement in combination with recon-
struction of the root and ascending aorta was performed in
all cases according to the original method of posterior aor-
toplasty (V.V. Popov). The method essence consists in the

following: after the start of cardiopulmonary bypass and
aorta clamping, the ascending aorta is dissected by slanting
incision with the continuation to the fusion of the coronary
and non-coronary cusps with the following dissection of the
fibrous annulus to the depth of up to 5 mm. After that the
second incision of the aorta with the continuation to the
fibrous annulus and with displacement to the right fibrous
trigone (Fig. 1, 2).

The aorta between the fusion of coronary and non-co-
ronary cusps is dissected. The aortic valve cusps are dissect-
ed too. Aortic prosthesis is sutured with the help of 13-15
U-shaped sutures in a ventricle-aortic position, including
7-8 sutures in the non-coronary cusp projection which were
implanted with the help of 2-0 Prolene through a Vascutek
synthetic patch of 4x3 cm in size. Dissection of the ascend-
ing aorta was closed with a patch fixed by 4-0 Prolene and
strengthened along the edges with teflon stripes. Bileaflet
prostheses (Carbomedics, Saint Jude Medical, On-X, bio-
prostheses) were implanted in sizes: 21 mm (16 patients),
23 mm (113 patients), and 25 mm (3 patients).

All operations were performed in the setting of cardio-
pulmonary bypass and moderate hypothermia (32°C).
Myocardial protection was performed in the setting of ret-
rograde pharmacological cardioplegia using Custodiol solu-
tion in combination with external cooling of the heart.

Blood loss in 124 (94.2%) operations was within 450 ml.
In 23 (17.3%) patients, donor blood and its components
were not used during the whole period of operation and fur-
ther postoperative period.

Results and discussion. Among 132 patients, 6 patients
died (4.5% hospital mortality) during the hospital period
(30 days after operation). Causes of death include: brain
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Fig. 1, 2. Stages of posterior aortoplasty

damage (1), MOF (1), cancer intoxication (1), coagulo-
pathy (1), thromboembolism of the pulmonary artery (1),
heart failure (1). During the last 4 years no hospital mortality
was reported (n=38). There were no negative remarks to the
surgical correction. Inotropic support (dobutamine) during
the early postoperative period was 3-4 ug/min/kg during the
first 48 hours. Postoperative artificial pulmonary ventilation
was on average 8.5+2.4 hours. Stay in the intensive care
unit was within 73.5+3.45 hours. Patients were discharged
on average on day 13-14 after operation without clinically
significant complications. Changes in echo data during the
hospital period: systolic pressure gradient across the left
ventricular outflow tract before operation was 105.1£11.5
mmHg, with 25.9+4.1 mmHg on the aortic prosthesis up-
on discharge, end-systolic index (ml/m?) before operation
was 57.3+7.4 and 48.3%5.5 after operation, left ventricu-
lar ejection fraction was 0.461+0.03 (before operation) and
0.54%0.05 (after operation).

Conclusion. In cases of concomitant aortic valve disease,
aortic ostium hypoplasia is serious problem and is associated
with high hospital mortality [1—5]. It is associated with fre-
quent development of cardio-vascular failure, because im-
plantation of a small-diameter aortic valve prosthesis causes
development of a high transprosthetic gradient and progress-
ing heart failure [2—6]. Absence of LV hypertrophy regression
causes conditions for dangerous arrhythmia both during the
hospital stay and in the long-term period. Quality of life, sur-
vival, stability of good results are not high in this group.

At the same time reconstructive procedures on the aor-
tic root (posterior aortoplasty) with the aim of its widening

and implantation of a prosthesis of the appropriate size dur-
ing aortic valve replacement are associated with high risk of
blood loss, despite this it allows radically improving mor-
phometric indexes and quality of life in the long-term pe-
riod [6—16]. Reconstruction of the ascending aorta root in
aortic valve replacement is a highly effective procedure pro-
viding good direct results. The method diminishes a possi-
bility of bleeding from the correction zone and development
of clinically significant heart and circulatory insufficiency.
It allows improving significantly haemodynamics, contrac-
tility, morphometric indexes of the left heart chambers by
implantation of an aortic prosthesis of the appropriate size
and excluding mismatch in the postoperative period.

It is important to study middle- and long-term results of
the proposed method.
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OpuriHanbHUM MeTOopA, 3aAHbOI A0PTONNACTUKU NPU NPOTE3YBaHHI aOPTaNbHOro KaanaHa
npu By3bKOMY rmpi aoptu

Monos B. B., bonbluak O. O.
LY «HauioHanbHMI IHCTUTYT CepLeBO-CyaUHHOI Xipyprii imeHi M. M. AMocoBa HAMH Ykpainu» (KuiB)

Meroto 11i€l poOOTH € MOCTIIKEHHSI MOXIMBOCTEN PEKOHCTPYKILii TMpJia aOPTU i BUCXiTHOI aOPTH TiJl Yac 3aMiHU
aopTaJIbHOTO KJIallaHa Y MAIli€HTIB i3 By3bKUM YCTSIM aOpTU. Y OOCIIIKyBaHY IpyILy OyiI0 BKI0U4eHO 132 XBopuX i3 BamaMu
A0pTaJIbHOTO KJIaraHa Ta By3bKUM KOpeHeM aopTu, npoorepoBanux B IHctutyTi 3 01.05.2009 p. mo 01.01.2019 p. IIpo-
Te3yBaHHsI a0pTaJbHOIO KJIallaHa Ta PO3IIMPEHHS THUpJia i BUCXiIHOI aOpTU MPOBOAWIM B YCiX BUMAAKaX 3a OpUTiHAIb-
HOIO METOJMKOIO, 3TiHO 3 KO0 pO3pi3 a0PTU MPOBOIUIN BCEPEANHI HEKOPOHAPHOI CTYJIKM, a MOTIM J0 LEHTPAIbHOTO
(ibpo3Horo TiNa MpaBoro TPMKYTHUKA Ha TJIMOMHY 10 5 MM. Bucikanu cerMeHT aopTH IIMPUHOIO 1 CM y IIpoeKIlii HeKo-
poHapHoi ctysiku. Jlatka Vascutek 4x3 cM iMIuIaHTyBajiacsl BiJl OCHOBM HEKOPOHAPHOTO CUHYca i BUCXimHOI aopTu. Llei
CIOCi0 JO3BOIMB IMIIAHTYBATH IIPOTE3 afcKBAaTHOTO AiaMETPy B a0PTaIbHY ITO3UIIIIO.

3anporioHoBaHa METOAMKA 3HM3WJIA PU3UK iHTpaoIlepalliifHOI KPOBOTEUi Ta 3MEHINWIA 3arajbHy KpPOBOBTpary. Y
17,3% (n=23) mauieHTiB KOMITIOHEHTH JOHOPCHKOI KPOBi He OyJIM BUKOPUCTaHIi IMTPOTSATOM YChOT'O TOCIITAILHOTO TIEPiony.
[Ipu BUKOHaHHI 11i€1 MeTOAMKM He OYJI0 Bil3HAYeHO BUMAIKIB 3HAUYILIO] CEPLIEBOI HEMOCTAaTHOCTI B paHHbOMY IIiCJIsIOMNe-
paiiiiHoMy mepiomi.

3-niomix 132 onepoBanux 6 (4,5%) mauieHTiB TOMEPJIU Tix Yac rocmitanbHoro etamy (30 mi6). XKoneH retabHUR
BUIANOK He OyB IMOB’SI3aHUI 3 XipypriyHOM TeXHiKOI0. 3a OCTaHHi 4 poku He Oyso 3arubvx Ha TOCIiTaTbHOMY eTa-
mi (n=38/0). IlikoBuii CUCTONIYHMI Tpadi€HT Ha BUXiTIHOMY TpPaKTi JiBOro IIIYHOUYKA IIepel OIlepalli€l0 CTAaHOBUB
105,1+11,5 MM pT. CT., a Ha IpOTE3i KJIanaHa mpy BUnucti — 25,9+4,1 MM pT. CcT.

PexoHcTpyKilist By3bKOT0 rupja aopTy i BUCXiTHOI aOPTH Mil Yyac MpoTe3yBaHHs aOpTaJbHOrO KjaraHa 3a 3alpoIio-
HOBaHUM METOJIOM 3aJHbOI A0PTOTUIACTUKHU € BUCOKOE(EKTUBHUM BTPYYaHHSIM.

Karomogi cao6a: npome3sysants aopmanvHo20 KAANAHA, 8Y3bKe SUPAO AOPMU, PEKOHCMPYKUiA KOPeHs aopmu, Wmy4Huil
Kpoeoobie.



