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Abstract

Background. Implementation of the principles of medical preparation, comprehensive reconstruction of the left
heart in patients with atriomegaly and ventriculomegaly and combined mitral-tricuspid valve diseases leads to
improvement of myocardial function and morphometric parameters of the left atrium (LA) and left ventricle (LV).

Case description. Patient R, male, 67 years old, underwent examination and treatment from April 22 to May
25, 2021 at the department of surgical treatment of acquired heart diseases of the National Amosov Institute
of Cardiovascular Surgery of the National Academy of Medical Sciences of Ukraine with the diagnosis of stage
IV mitral regurgitation, stage IV tricuspid insufficiency, high grade pulmonary hypertension, permanent atrial
fibrillation (lasting 10 years since 2011), IIB heart failure with reduced left ventricular ejection fraction (LVEF),
secondary hypothyroidism (state of drug subcompensation). Upon admission, the patient was in a state of
circulatory decompensation, which required long-term medical preparation for the operation. After his condition
was improved, the patient underwent surgery: mitral valve replacement with complete preservation of the valve
apparatus, triangular plasty of LA, tricuspid valve plasty with the imposition of a support ring and resection of
the right atrium. There were no complications during the intraoperative period. The postoperative period was
characterized by symptoms of hyperbilirubinemia, increased exudation from drainages on the first day after
surgery. After appropriate treatment, the patient’s condition was stabilized. The patient was discharged on the
13th day after surgery with improvement.

Conclusion. Given the initial severe condition of the patient with advanced heart disease with reduced LVEF,
left atriomegaly 9.5x12.3 cm, high grade pulmonary hypertension (peak systolic pressure = 70 mm Hg) and
comorbidities, comprehensive reconstruction of the left heart with atriomegaly and ventriculomegaly leads to
improvement of functional state of the myocardium and morphometric parameters of LA and LV.

Keywords: cardiac surgery, atrial fibrillation, left atriomegaly, right atriomegaly, high pulmonary hypertension,
mitral regurgitation, left ventriculomegaly.

1 XXypHan cepueBO-CyAUHHOI Xipyprii =

B YKpaiHCbKKu

Introduction. Left atriomegaly is a clinically signifi-
cant risk factor for surgical treatment of patients with
mitral-tricuspid heart disease. Left atriomegaly often re-
sults in left ventricular (LV) compression which leads to
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significant respiratory distress and heart failure. Left atri-
um (LA) dilation is a factor that prevents the restoration
of sinus rhythm and increases the risk of thromboembolic
complications [1, 2, 3].

Left ventriculomegaly combined with reduced LV con-
tractility is an additional risk factor for surgery in the cor-
rection of combined mitral-tricuspid valve diseases [4, 5].
The combination of all factors determines the feasibility
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of a comprehensive reconstruction of the left heart during
surgical correction.

Clinical case. Male patient R., 67 years old, was treated
from April 22 to May 25, 2021 at the department of surgical
treatment of acquired heart defects of the National Amosov
Institute of Cardiovascular Surgery of the National Academy
of Medical Sciences of Ukraine with the diagnosis of stage
IV mitral regurgitation, stage IV tricuspid insufficiency, high
grade pulmonary hypertension (peak systolic pressure = 70
mm Hg), permanent atrial fibrillation (AF) (lasting 10 years
since 2011), IIB heart failure with reduced left ventricular
ejection fraction (LVEF), secondary hypothyroidism (state
of drug subcompensation: thyroid-stimulating hormone
13.7 pg/ml, T3 free 2.17 pg/ml).

The patient was admitted with complaints of short-
ness of breath, edema of the lower extremities, and heart
failure. According to the patient, he has lost 10 kg in the
last year.

Echocardiographic examination before surgery re-
vealed severe mitral regurgitation due to prolapse of both
leaflets; severe tricuspid insufficiency; high grade pulmo-
nary hypertension (systolic pulmonary artery pressure =
70 mm Hg); reduced LV contractility (LVEF = 0.38-0.39);
left and right atriomegaly (diameter = 7.0 cm) (Table 1).

Upon radiography of the thoracic cavity, cardiomegaly
and a small right-sided hydrothorax were detected.

According to the results of coronary angiography
(4/27/2021), no significant atherosclerotic lesions of the
coronary arteries were detected.

As the patient was in a state of circulatory decom-
pensation, a 14 days preoperative medical preparation

Table 1
Echocardiographic parameters before surgery
Parameters
(units) Values
rea () 18
EDVI (ml/m?) 221.7
LV EDV (ml) 399.0
ESVI (ml/m?) 86.7
LV ESV (ml) 156.0
LVEF 0.38-0.39
LA diameter 95x123
(cm)
SPAP (mm Hg) 70.0

Mitral valve Prolapse of both leaflets, partial break of

chords of posterior leaflet, regurgitation ++++
regurgitation ++ (+)

Moderate fibrosis of leaflets, peak gradient
11 mm Hg, without backflow

EDV], end-diastolic volume index; ESVI, end-systolic volume index;
LV EDV, left ventricular end-diastolic volume; LV ESV, left ventricu-
lar end-systolic volume; SPAP, systolic pulmonary artery pressure.

Tricuspid valve
Aortic valve

was started. The drugs used included Yuperio, Digoxin,
Sildenafil, Euthyrox, etc. After preparation, the patient’s
shortness of breath and edema decreased, vital capacity
increased from 50% (at the time of admission) to 64% (at
the time of surgery). LVEF increased to 0.41. Heart failure
decreased to I1A.

The risk of surgery by the EuroSCORE II scale was
5.92%.

The operation was performed on 5/13/2021. The
scope of the operation was as follows: mitral valve replace-
ment with complete preservation of all valve apparatus +
triangular plasty of LA + resection of LA auriculum + tri-
cuspid valve plasty with the imposition of support ring +
safe resection of the right atrium. Duration of the opera-
tion was 380 minutes; it was performed in conditions of
artificial circulation (146 minutes) and general hypother-
mia (29.7 °C). The aortic cross-clamp time was 98 minutes.
Intraoperative blood loss was 400 ml.

The operation was performed as follows (surgeon:
Prof. Volodymyr V. Popov). Median sternotomy. Cannula-
tion of aorta and both vena cava. Initiation of cardiopul-
monary bypass. Antegrade cardioplegia at the aortic root
with Custodiol solution 1000 ml + retrograde cardiople-
gia (Custodiol) through the coronary sinus with Custo-
diol solution 1800 ml. The electrical activity of heart
disappeared on fourth minute. Both atria were opened.
Revision of the mitral valve: mitral regurgitation with
significant dilatation of the atrioventricular orifice (left
ventricular end-diastolic volume = 399.0 ml). The ante-
rior flap of the mitral valve was encapsulated, the valve
and subvalvular structures were completely preserved.
St. Jude Medical-31 mechanical valve was implanted (in
the intermediate position) on U-shaped individual seams
with gaskets in the amount of 13 pcs. The auricles of the
left and right atria were cut off and sewn outside. The tri-
angular plasty of the LA (through the method developed
by Prof. Volodymyr Popov) was made using strips from its
auricle for strengthening (Fig. 1.)

Fig. 1. Scheme of triangular plasty of the left atrium
(by Prof. Volodymyr V. Popov)
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The plasty of the tricuspid valve with the imposition
of Plancor-A support ring No. 34 was performed. Resec-
tion of the right atrium along the incision line (1x6 cm)
was performed. The heart resumed its activity from the
first depolarization. The general warming of the patient to
36.8 °C was provided. After stopping the cardiopulmonary
bypass: central venous pressure = 40 mm H,O, pressure
in LA = 140 mm H,0, blood pressure = 120/70 mm Hg.
Inotropic support: norepinephrine 0.02 pg/kg/min, dobu-
tamine 2.5 pg/kg/min.

The postoperative period at the intensive care unit
lasted 91 hours. Inotropic support with dobutamine on
day 1 after surgery was 2.3 pug/kg/min; on day 2 it was
discontinued.

Values of creatine phosphokinase-MB: 189 pmol/l
(5/14/2021) and 18 pmol/1 (5/17/2021).

During the patient’s stay in the intensive care unit,
there was moderate hepatic insufficiency (total bilirubin
up to 54 pmol/1), increased drainage exudation on day 1
after surgery, which required additional hemostatic thera-
py. On day 4, the patient was transferred to the department
of surgical treatment of acquired heart defects. Medical
therapy (Yuperio, Euthyrox, antibacterial, anticoagulant
therapy, etc.) was successfully continued.

Table 2 shows the echocardiographic parameters be-
fore surgery and before discharge.

Postoperative period in the surgical department was
unremarkable. The wound healed by primary intension.

Electrocardiography at discharge: AF with heart rate
89 bpm, blood test at discharge: hemoglobin 95 g/I;
RBC 3.3x10'2/1; ESR 13 mm/h; WBC 6.7x10°%/1. Total
bilirubin decreased to 24 pmol/l. Thyroid function test
(5/17/2021): TSH 0.727 pg/ml], T3 free 1.25 pg/ml. UCP
radiography showed a decrease in heart shadow (Fig. 2).

The patient was discharged on 5/25/2021 (13 days af-
ter surgery) in satisfactory condition for further treatment
at the cardiac hospital at place of residence.

Six months after discharge, the patient was exam-
ined at the National Amosov Institute of Cardiovascu-

Table 2

Compatrison of echocardiographic parameters before and
after surgery

Indicators (units)
Mitral valve

Before the operation

Prolapse of both
leaflets, partial break
of chords of posterior
leaflet, regurgitation

Before discharge
A MVP 10 mm Hg

++++

Tricuspid valve regurgitation ++ (+) ATV 10 mm Hg,
no regurgitation

EDVI (ml/m?) 221.7 98.3

LV EDV (ml) 399.0 177.0

ESVI (ml/m?) 135.4 57.2

LV ESV (ml) 243.0 103.0

SVI (ml/m?) 86.7 411

LV SV (ml) 156,0 74.0

LVEF 0.38-0.39 0.42

LA diameter (cm) 9.5x12.3 4.6

SPAP (mm Hg) 70.0 40.0

EDVI, end-diastolic volume index; ESVI, end-systolic volume index;
LV EDV, left ventricular end-diastolic volume; LV ESV, left ventricu-
lar end-systolic volume; LV SV, left ventricular stroke volume; MVP,
mitral valve prolapse; SPAP, systolic pulmonary artery pressure;
SV], stroke volume index; TV, tricuspid valve.

lar Surgery. Echocardiographic results remained almost
unchanged compared to those after surgery. The patient
notes significant improvement compared to his preopera-
tive condition.

Discussion. In the correction of combined mitral-tri-
cuspid valve disease, the factor of left atriomegaly is clini-
cally significant at the hospital stage, and even more so in
the long term. The incidence of thromboembolic complica-
tions, as well as the level of cardiovascular insufficiency in
patients without correction of left atriomegaly in the long
term reaches a critical value, especially in combination
with long-standing AF [1, 2, 3, 4]. Left atriomegaly in the

Fig. 2. Radiography of the thoracic cavity before (4/23/2021) and after the operation (5/18/2021)
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presence of tachyform AF promotes the formation of blood
clots in the left atrial cavity and contributes to thrombo-
embolic complications. Dilated LA contributes to the pro-
gression of heart and respiratory failure due to compres-
sion of the bronchus, trachea and posterior wall of the left
ventricle [1, 2, 3]. Therefore, we consider it necessary to
reduce the dilated LA.

Complete preservation of valvular and subvalvular
structures during mitral valve replacement allows to pre-
serve the contractility of the left ventricle to a greater
extent, and reduce its volume, especially in patients with
ventriculomegaly [4, 5, 6].

Conclusions. Reduction of LA in the surgical treat-
ment of combined mitral-tricuspid valve diseases is the
preferred procedure in patients with left atriomegaly. This
operation leads to a significant improvement in the mor-
phometry of LA, which is accompanied by positive clinical
effects, both in the hospital and in the remote periods after
surgery.

In left ventriculomegaly combined with reduced con-
tractility of the left ventricle, mitral valve replacement
should be performed with the greatest possible preserva-
tion of the valvular structures of the mitral valve.

Thus, careful preoperative medical preparation and
comprehensive reconstruction of the left heart with the
correction of mitral-tricuspid defect can reduce the risk
of complications at the hospital stage, even in extremely
severe patients.
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KoMnnekcHa peKOHCTpyKLUia niBUX BiaAiniB cepusa npu atpiomeranii Ta BeHTpUKynomeranii
(kniHiYHKMIA BUNQAOK)

Monos B. B., n-p Men. Hayk, npodecop, 3aBiayBay Bigainy XipypriyHOro nikyBaHHs HabyTux Bag cepus

Bykapim B. )., Mon. Hayk. cniBpoBiTHMK BigAiny XipypriyHoro nikyBaHHsa HabyTux Baa cepus

Bonbwak 0. 0., KaHA. MeA. HayK, CT. HayK. CNiBPOBITHMK BiAiNYy XipypriyHOro nikyBaHHS HabyTUX Baa cepus

XopouwkoBarta O. B., kaHA. Mefl. HayK, KapAionor BiALiNeHHs XipypriYHOro nikyBaHHS HabyTUX Baa cepus

HOBumk 0. B., exokapgiorpadict nabopatopii exokapgaiorpadii
Y «HauioHanbHWI iHCTUTYT cepLeBo-CyaAMHHOI Xipyprii imeHi M. M. AMocoBa HAMH YkpaiHu», M. Kuis, YkpaiHa

Pe3omMe. BripoBai>keHHs1 IPUHIMIIB MeJUKaMeHTO3HOI MiITOTOBKY, KOMILJIEKCHOI XipypriuHol peKOHCTPYKLiI Jii-
BUX BifiZliJliB ceplda npu JyiBiM aTpiomerasii Ta BeHTpUKy/0MeraJii y nalieHTiB 3 MiTpaJlbHO-TPUCTYJIKOBUMU BaJlaMU
ceplisl NPpU3BOAUTD /10 MOKpallleHHs T0Ka3HUKIB QYHKIIOHAJBbHOTrO CTaHy MiokapZa Ta MOppOoMeTpPUUYHUX OKA3HUKIB
JIIBOTO IIepe/icep/is Ta JIiBOTo MIJIYHOYKa.

Omnuc Bunagky. [lanieHT P, 4o/10BiK, 67 pOKiB, MpoHILIOB 06CTEXKeHHS Ta JikyBaHHA 3 22.04.2021 mo 25.05.2021 p.y
BiaziseHHi XipypriuHoro sikyBaHHsI HAOyTUX BaJ cepud 1Y «HanioHaabHUE iHCTUTYT cepleBo-CyJUHHOI Xipypril iMeHi
M. M. AMocoBa HAMH Ykpaiuu» 3 AiarHo3oM: MiTpasibHa HeOCTaTHICTb IV cT,; TpukycnifanbHa HejocTaTHICTh [V cT;
BHCOKa JIereHeBa rinepreH3is; noctiiiHa popma ¢i6punsauii nepeacepas (3 2011 poky - 10 pokiB); cepieBa HejgocTaT-
HicTb 1B 31 3HMKEeHOIO PpaKIli€lo BUKUAY JIIBOr0 LIJIYHOYKA; BTOPUHHUH IinoTHpeo3 (CTaH MeIMKaMeHTO3HOi CyOKOM-
neHcatnii).

[Ipu nocTtynseHHi nauieHT nepebyBaB y CTaHi JeKoMIeHcalil KpoBOOGIry, 1110 NoTpebyBaso JOCTaTHbO TPUBAJIOL
MeJJMKaMeHTO3HOI nigrotoBku o onepauii (10 auis). [licas nosinuieHHs cTaHy NaLi€HTY IPOBeJEHO ONepaTUBHE BTPY-
YaHHS B 06’eMi: IpoTe3yBaHHA MIiTpaJbHOrO KJallaHa 3 IOBHUM 36epeKeHHAM KJIAallaHHOTO anapaTy + TPUKyTHa IJja-
CTHKa JIIBOTO Nepe/icepAs + MJacTUKa TPUCTYJIKOBOTO KJlallaHa 3 HaKJIaJlaHHAM ONOPHOTO KiJIbLiA + pe3eKlis IpaBoro
nepezcepas. B iHTpaonepaniiHoMy nepio/ii yckyiaZiHeHb He BUHUKJIO. [licissonepaniiinuil nepiof nepebiras 3 sBULAMHU
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rinep6inipy6inemii, niBuIeHOT eKcyaalil Mo JpeHaxkax y nepiiy g06y micis onepaii. [Tlicjis BignoBigHOTO JIiKyBaHHS
CTaH XBOPOTO CTabisizyBaBcs Ta HAa 91-y roJuHy nic/s onepariii BiH 6yB nepeBe/leHUH 3 BiJi/liJieHHS iHTEHCUBHOTIO J10-
Iy B 3arajbHy najary. [lanieHT 6yB BUnucaHui Ha 13-y 06y mic/is onepaTUBHOIO BTPY4YaHHS 3 CYTTEBUM NOKpa-
IIleHHAM CTaHY.

BHCHOBOK. BpaxoByo4u BUXIJHUH TSXKKHUHM CTaH XBOPOTO i3 3aMylleHO0 Ba/l0I0 cepLs 31 3HUkKeHOI QpaKlLielo BU-
KkuAy aiBoro mryHodka (0,38-0,39), 1iBoto KpuTHYHOMO aTpioMeraiiero 9,5 x 12,3 cM, BUCOKOIO JIer€HEBOIO rinepTeHsi€lo
(70 MM PT. CT.) Ta CynyTHIMU 3aXBOPIOBAaHHSAMHU, KOMIIJIEKCHA PEKOHCTPYKIIisl JIiBUX BigAiiB cepls npu aTpiomeraJtii Ta
BEHTpUKYy/I0OMerasii IpU3BOAUTD 10 CYTTEBOrO NMOKpalleHHsI QYHKILIOHAJIbHOTO CTaHy Miokap/Ja Ta MOpGOMETPUYHUX
MOKAa3HUKIB JIIBOTO NepeJicep/id Ta JIIBOrO LIJIYHOYKA BXKe Ha roCliTalbHOMY eTarli.

Kamowuoei caosa: kapdioxipypeiuni empyuarHs, pibpuasayis nepedcepds, niea ampiomezanisi, npasa ampiomezanisi, 8u-
COKa /1e2eHe8a 2inepmeH3is, MImpaabHa 8ada, 118a 6eHMPUKYA0ME2A NI
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