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Abstract

Background. Comprehensive reconstruction of the left and right parts of the heart in giant left atriomegaly, ad-
equate tactics of mitral valve replacement in case of concomitant tricuspid insufficiency and dilation of the right
atrium lead to an improvement in the functional state of the myocardium as early as at the hospital stage.

Case description. Patient B., a 67-year-old woman, was examined and treated from July 12 to August 2, 2016 at
the Department of Surgical Treatment of Acquired Heart Diseases of the National Amosov Institute of Cardiovas-
cular Surgery of the National Academy of Medical Sciences of Ukraine with a diagnosis: stage IV mitral resteno-
sis, condition after closed mitral commissurotomy in 2001, critically small cavity of the left ventricle, giant left
atriomegaly, IV degree tricuspid insufficiency, right atriomegaly, high pulmonary hypertension, permanent form
of atrial fibrillation for 15 years since 2001, NYHA class IV heart failure, IIB.

The patient underwent surgical intervention: mitral valve replacement + W-shaped plastic surgery of the left atri-
um in combination with dosed resection of left atrium + tricuspid valve plasty with the imposition of a support
ring + resection of the right atrium.

Conclusion. Given the initial serious condition of the patient with advanced mitral restenosis, critically small left
ventricular cavity, giant left atriomegaly of 169.4 x 115.8 mm (according to computed tomography) and high pul-
monary hypertension (65 mm Hg), concomitant pathology of the right parts of the heart (tricuspid insufficiency
and right atriomegaly), adequate tactics in mitral valve replacement and radical correction of the left atriomegaly
lead to an improvement in the functional state of the heart as early as at the hospital stage.

Keywords: high pulmonary hypertension, atrial fibrillation, resection of the right atrium, cardiopulmonary bypass,
atrial plasty.

1 XXypHan cepueBO-CyAUHHOI Xipyprii =

B YKpaiHCbKKu

Background. Left atriomegaly is a clinically indepen-
dent significant risk factor for surgical treatment of pa-
tients with mitral heart disease. Left atriomegaly often
leads to left ventricular compression, resulting in signifi-
cant respiratory disorders and heart failure. Significant
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left atrial (LA) dilation is a factor that prevents the resto-
ration of sinus rhythm and increases the risk of thrombo-
embolic complications [4, 5, 6, 7].

A critically small left ventricle (LV) cavity in mitral re-
stenosis is an additional risk factor for surgical interven-
tions in the correction of mitral defects, since it requires
adequate selection of a mechanical prosthesis if it is im-
possible to use a bioprosthesis due to the presence of
large-sized tracks of prostheses [1]. Combination of all the
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factors determines the expediency of a comprehensive re-
construction of the left and right parts of the heart during
surgical correction.

Clinical case. Patient B., a 67-year-old woman, was
treated from July 12 to August 2, 2016 at the National
Amosov Institute of Cardiovascular Surgery of the Na-
tional Academy of Medical Sciences of Ukraine at the
Department of Surgical Treatment of Acquired Heart
Diseases with a diagnosis: stage IV mitral restenosis,
condition after closed mitral commissurotomy in 2001,
critically small cavity of the LV, giant left atriomegaly, IV
degree tricuspid insufficiency, right atriomegaly, high
pulmonary hypertension, permanent form of atrial fibril-
lation (AF) for 15 years since 2001, NYHA class IV heart
failure, I1B.

The patient was admitted with complaints of shortness
of breath, swelling of the lower extremities, interruptions
in the work of the heart. According to the patient, over the
past year she lost 8 kg.

According to the echocardiographic examination be-
fore surgery, acute mitral restenosis, severe tricuspid
insufficiency, high pulmonary hypertension (systolic
pulmonary artery pressure 65 mm Hg), left and right
atriomegaly (Table 1) were found. Electrocardiography
findings: AF, pulse rate 92/min, incomplete right bundle
branch block.

Chest X-ray revealed cardiomegaly and a small right-
sided hydrothorax (Fig. 1). Lung capacity to proper lung
capacity ratio = 45%.

Table 1
Echo indicators of the heart before surgery
Parameters (units) Values
BSA (m?) 1.76
LV EDV/BSA (ml/m?) 36.9
LV EDV (ml) 65.0
LV ESV/BSA (ml/m?) 18.5
LV ESV (ml) 32.5
LV SV/BSA (ml/m?) 18.5
LV SV (ml) 32.5
LVEF 0.5
LAD (cm) 9.0 x 13.5
RAD (cm) 7.0
PASP (mm Hg) 65.0

Acute mitral restenosis,
hole area 0.7 cm?,
severe calcification

Severe regurgitation
A max 9 mm Hg, no regurgitation

Mitral valve

Tricuspid valve
Aortic valve

BSA, body surface area; EDV, end-diastolic volume; ESV, end-systolic
volume; LAD, left atrial diameter; LVEF, left ventricular ejection frac-
tion; PASP, pulmonary artery systolic pressure; RAD, right atrial di-
ameter; SV, systolic volume.

Fig. 1. Chest radiography before surgery

According to the results of coronarography dated
July 13, 2016, atherosclerotic lesions of the coronary ar-
teries were not detected.

The risk of surgery on the EuroSCORE II scale was
13.34%.

The operation was performed on July 15, 2016, the vol-
ume of the operation was as follows: mitral valve mechani-
cal prosthetics (Carbomedics 25) + left atrial W-shaped
plasty in combination with dosed LA resection + tricus-
pid valve plasty with support ring overlay (Edwards 30) +
right atrium (RA) resection.

The operation was performed under cardiopulmo-
nary bypass (CPB) (178 min) and general hypothermia
(31.0 °C). The aortic clamp time was 88 minutes. Intraop-
erative blood loss was 350 ml.

The operation was performed as follows. Median ster-
notomy. Of the accretions, only the right parts of the heart
were distinguished. Cannulation of aorta and vena cava.
Start of CPB. Hypothermia 31.0 °C. Retrograde cardioplegia
through the coronary sinus by Custodiol solution 2000 ml.
Incision of LA and RA separately. The LA appendage was
bandaged from the outside during the first operation. W-
shaped plasty of LA with its dosed resection was performed
(Fig. 2). Description of the technique: para-annularly to the
fibrous ring of the mitral valve, plication of posterior wall
of the LA was performed with Prolene 3-0 (double suture).
Next, plication of the LA wall was performed with 3 columns
between the mouths of the pulmonary veins with Prolene
4-0 (double suture). The left atrioventricular ostium open-
ing was stenosed. The mitral valve was maximally excised, a
mechanical prosthesis Carbomedics 25 mm was implanted
and fixed with 15 separate seams. The Edwards 30 mm sup-
port ring was superimposed on the right atrioventricular
hole with 14 separate seams. Dosed resection of RA was
performed. The heart resumed its activity through depo-
larization. After stopping the CPB, the pressure in LA was
160 mm of water, central venous pressure was 80 mm of
water, blood pressure 110/80 mm Hg.
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Fig. 2. W-shaped LA plasty according to the method of Professor
Volodymyr V. Popov

Inotropic support after CPB stop: norepinephrine
0.02 pg/kg/min, dobutamine 2.5 pg/kg/min.

The postoperative period in the intensive care unit last-
ed 91 hours. The patient was extubated after 9 hours. The
level of creatine phosphokinase-MB on the second day was
41 U/1. Dobutamine was administered for 3 days at a dose
of 2.5 pg/kg/min. In the postoperative period there was
prolonged (up to 7 days) serous exudation into the right
pleural cavity (up to 1300 ml per day with a gradual de-
crease in the amount) due to the activation of the rheumat-
ic process. Active anti-inflammatory therapy (Prednisone,
Meloxicam, etc.) was prescribed. Transient atrioventricu-
lar block was observed.

While in the intensive care unit, moderate liver failure
was observed (total bilirubin 50 umol/1). The patient was
transferred to the Department of Surgical Treatment of Ac-
quired Heart Diseases, where drug therapy was success-
fully continued.

Table 2 demonstrates echocardiographic parameters
before surgery and before discharge.

The data in Table 2 indicate morphometric and hemo-
dynamic improvement in the early postoperative period. A
slight increase in the LV ejection fraction is normal for this
clinical case. The postoperative period in the department
was unremarkable. The wound healed by primary tension.

Electrocardiography findings (August 2, 2016): migra-
tion of the driver of the rhythm of 75 per minute. Holter
monitoring revealed atrial fibrillation. Chest radiography
demonstrated a decrease in the shadow of the heart (Fig. 3).

Significant dynamics of the heart size was also shown
by computed tomography (CT) (Fig. 4).

The patient was discharged on August 2, 2016 (17 days
after surgery) in satisfactory condition for further treat-
ment in a cardiology hospital at the place of residence.

Discussion. In the correction of mitral restenosis, the
factor of critical left atriomegaly is clinically significant

Table 2

Dynamics of echocardiographic indicators at the hospital
stage

Before the
Indicators (units) operation Before discharge
re/;ft:grtltce)sniqsltrﬁl)lle Amax MVP 17
Mitral valve i mm Hg,
area 0.7 cm?, o
; no regurgitation
severe calcinoses
. . Severe A max 10 mm Hg,
Tricuspid valve oo N
regurgitation no regurgitation
LV EDV/BSA (ml/m?) 36.9 55.1 (+49.3%)
LV EDV (ml) 65 97 (+49.2%)
LV ESV/BSA (ml/m?) 18.5 23.1 (+24.5%)
LV ESV (ml) 325 40.7 (+24.3%)
LV SV/BSA (ml/m?) 18.5 32.0 (+58.1%)
LV SV (ml) 325 56.3 (+55.3%)
LVEF 0.55 0.58 (+5.4%)
LAD (cm) 9.0 4.6 (-48.9%)
RAD (cm) 7.0 4.0 (-42.7%)
PASP (mm Hg) 50 40 (-20.0%)

MVP, mitral valve prosthesis.

at the hospital stage, and to an even greater extent in the
distant period, so LA plasty is a necessary procedure. The
incidence of thromboembolic complications, as well as the
level of cardiovascular and respiratory failure in patients
who do not undergo correction of left atriomegaly, reach
critical values in the distant period, especially in combi-
nation with long-standing AF [1]. Left atriomegaly in the
presence of a tachyform AF contributes to the occurrence
of blood clots in the LA cavity and gives a high probabil-
ity of thromboembolic complications. Dilated LA contrib-
utes to the progression of cardiorespiratory failure due to
compression of the bronchi, trachea and posterior wall of
LV [2,3,4,5,6,7].

Complete preservation of valve and subvalve struc-
tures during the mitral valve replacement in this case was
impossible in any case, but the LV contractility was not af-

A B

Fig. 3. X-ray dynamics of the shadow of the heart at the hospital
stage: before the operation (A) and after the operation (B)
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Fig. 4. CT dynamics of LA dimensions at the hospital stage. LA dimensions: 169.4 x 115.8 mm
before the operation (A) and 77.1 x 56.6 mm after the operation (B). Compression atelectases of
right lung segments adjacent to LA are present

fected due to the active remodeling of the critically small
LV cavity towards a certain increase in its size already at
the hospital stage [8,9, 10,11, 12, 13, 14, 15]. The conjugal
process does not allow to quickly increase the volume of
LV, so the size of the mitral mechanical prosthesis (25 mm)
is adequate in this clinical situation. Correction of the right
atriomegaly is easier to perform in combination with tri-
cuspid valve repair.

Conclusions. Surgical treatment of mitral malforma-
tion with reduction of LA is a desirable procedure in pa-
tients with left atriomegaly. We have implemented our
own solution for the treatment of such a complex pathol-
ogy. This operation leads to a significant improvement in
the morphometry of LA, which is accompanied by a posi-
tive clinical effect in both hospital and remote periods af-
ter surgery.

In the presence of a critically small LV cavity in mitral
restenosis (end-diastolic volume 65.0 ml), large-sized
prostheses (bioprostheses) should not be used during mi-
tral valve replacement, as they lead to obstruction of the
output tract of LV. The maximum resection of the valve ap-
paratus should be performed and an artificial mitral pros-
thesis of 25 mm in size should be implanted.

Thus, careful medical preoperative preparation, com-
plex reconstruction of the left heart during the correction
of mitral restenosis in combination with left and right
atriomegaly reduce the risks of complications at the hospi-
tal stage, even in extremely severe patients.
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XipypriuHa peKOHCTPYKLifi MiTPa/IbHOrO PeCcTeHO3Y, YCKNaAHEHOTO KPUTUHHO ManoK0 NOPOXXHUHOKO

NiBOrO WYHOUKA Ta FiraHTCbKOIO NiBOI0 aTpioMerani€to (KNiHiYHMIA BUNaAoK)

Monos B. B., i-p Mea. Hayk, npodecop, 3aBifyBay Bigainy XipypriyHoro nikyBaHHs HabyTMX Bag cepus
Bbonbwak 0. 0., KaHA. Mef. HayK, CT. HAYKOBMI CMiBPODITHMK BiALiNYy XipypriYyHOro nikyBaHHS HabyTux Bag, cepus
Bykapim B. XK., Mon. Hayk. cniBpobiTHMK BioAiny XipypriyHoro nikyBaHHs HabyTux Bag cepus
Xopowkosara 0. B., KaHz,. Mef. HayK, ikap-KapAionor BiAAiNneHHs XipypriyHoro NikyBaHHa HabyTux Bag, cepus
[yproBeHko O. M., HaykoBWIA CNiBpOBITHWK BiAAiINY XipypriyHOro nikyBaHHS HabyTMX Bag cepus
Mykac K. B., KaHA. Mea. HayK, likap-KapAionor BiALiNeHHS XipypriYHOro nikyBaHHs HabyTUX Bag cepus

Y «HauioHanbHWiA IHCTUTYT cepLeBO-CyaMHHOI Xipyprii iMmeHi M. M. AMocoBa HAMH Ykpainu», M. Kuis, YkpaiHa

Pe3rome. KoMmmniekcHa peKOHCTPYKILisd JiBOTO Ta MPaBoro BiJli/iB ceplisl MpU riraHTChKiM iBi# aTpioMeradii, afek-
BaTHAa TaKTUKa IPOTe3yBaHHS MiTpaJIbHOTO KJlalaHa PY CyNyTHIA TPUKYCIiAaJbHIN HEJOCTAaTHOCTI Ta AWiaTalil npa-
BOI'0 Nlepejicep/isl CIpUsie NoKpallleHHI0 QYHKIiOHAJIbHOI0 CTaHy MioKap/a BKe Ha rocliTaJbHOMY eTalli.

Kiiniyauit Bunagoxk. Ianient b., xiHka, 67 poKiB, Npoilia JikyBaHHA 3 JjiarHO30M: MiTpaJbHUH pecTeHo3 IV cT,
CTaH MicJ/1s 3aKpUTOI MiTpasbHOI KoMicypoToMii B 2001 poLi, KpUTUYHO MaJla IOPOXKHKHA J1iBOTO IIJIyHOYKA, MraHTChbKa
JliBa aTpioMerauisl, TpUKyCIlifia/JbHa HeJOCTaTHICTb IV T, aTpioMeraJiisa npaBoro nepejcepis, BUCOKA JiereHeBa rinep-
TeH3is, mocTiiHa ¢popma Giopunsnii nepeacepab (15 pokir). Cepuea HegocTaTHicTb 1B, IV dyHKIioHaIbHUE cTaH 3a
NYHA.

[laLieHTy NpoBeZieHO onepaTUBHE BTPyYaHHS B 06'eMi: NpoTe3yBaHHSA MiTpasbHOTro KJanaHa + lll-noji6Ha niactu-
Ka JIIBOTO nepeJicep/is B IOEJHAHHI 3 J030BaHOI0 Pe3eKLI€E0 JIIBOTO nepejcep/s + JIaCTUKA TPUCTYJIKOBOIO KJallaHa 3
HaKJ/IaZlaHHAM OIIOPHOIO KiJIbLiA + pe3eKllid IpaBoro nepescepas.

BpaxoBy1o4u BUXiAHUH TAKKUN CTaH XBOPOI i3 3aNylL[eHUM MiTpa/lbHUM PeCTeHO30M 3 KPUTUYHO MaJIol0 NOPOXKHHU-
HOI0 JIIBOTO IIJIYHOYKA, TiraHTChKOM JIiBO aTpioMerasieto 169,5 x 115,3 MM (3a fJaHUMHU KOMI'F0TepHOI ToMoTpadii)
Ta BUCOKOIO JIEr€HEeBOI rinepteH3i€o (65 MM PT. CT.), CyIlyTHbOIO NaTOJIOTi€0 paBUX BiAAiNIB cepus (TpUCTYNIKOBA
HeJlOCTaTHICTb Ta NpaBa aTpioMeraJis), aflekBaTHa TaKTHKa NIPYU IPOTe3yBaHHI MiTpaJbHOro KJallaHa Ta paJuKajbHa
KOpeKlLis J1iBoi aTpioMeraJiii IpU3BOAUTD /10 NOKpalleHHsI YHKLiOHAJBbHOIO CTaHy CePIif BXKe Ha FOCNiTa/lbHOMY eTali.

Pe3y/sibTaTH Ta ix 06ropopeHHs. I1ig yac kopekuii peBMaTU4YHOr0 MITPa/JIbHOTO PeCTEHO03y 3 KPUTUYHO MaJIOI0 I10-
POXXHUHOIO JIIBOTO IMIJIYHOYKA, TPUCTYJIKOBOI BaZy $aKTOp riraHTChbKOI JiBoi aTpioMeradii € KJIiHIYHO 3HAYYLIUM Ha
rocrnitTasbHOMy eTani. PiBeHb TpoM60eMOOJIiYHUX YCKJIAIHEHD, SIK i piBeHb CepIieBO-CYyAMHHOI HEJJOCTATHOCTI, B rpyIi
6e3 kopekIiil JiiBoi aTpioMeraJii y BiagaieHOMy nepiofii cArae KpUTUYHOI BEJIMYMHHU, OCOBJIUBO B MOEJHAHHI 3 JaBHO
HasaBHOW0 $ibpussaLieto nepeacepAb. Pisko ausaToBaHe JiBe Nnepejcep/s 3yMOBJIIOE IPOTPeCyBaHHS cepleBoi Ta AU-
XaJIbHOI HEZJOCTATHOCTI BHACJIIJOK KoMIIpecii 6poHXiB, Tpaxei Ta 3a/{HbOI CTiHKH JIiBOTO LIJIyHO4YKa. TOMy NpoBeeHHS
IJIACTUKU JIIBOTO Nlepe/icepAis € BKpall He0OXiJHOI NpoLeypolo.

30epexeHHs KJIaNaHHUX i NiZIKIanaHHUX CTPYKTYP MiJ| 4ac NpoTe3yBaHHS MiTpa/JbHOTO KJallaHa BKpal HeJOli/b-
HO, §IK i IMIJIaHTallisl MiTpa/IbHOT'0 POTE3a Po3MipoM 27 MM Ta biJiblile, OO He 3MEHLIUTH 06'€M JIiBOro LITyHO4YKa. Ka-
TEropuyHO He MOXKHA NPOBOJUTH iMILIaHTaL{10 BeJIMKOrabapUTHUX 6ionpoTesiB, 1[0 060B’I3KOBO IPU3BOAUTH 10 06-
CTPYKIii BUXiZIHOTO TPaKTY JIiBOrO HIJIYHOYKA Ta $paTaJbHOI ceplieBoi HEeJJOCTAaTHOCTI. PeMoiesitoBaHHSA (36i/bIIeHHS)
06’eMy J1iBOT0 LIJIyHOUKA BiZIOyBAa€THCS BIPOAOBK HAHG/IMXKUOr0 Mic/si0NnepaniliHOro THKH4, 110 Ja€ 3MOT'Y 3MEeHIIUTH
MPOSABU CepLEeBOl HeZJOCTAaTHOCTI, X04a CIIOCTePiraeThCA NiZiBUILEeHa eKCyAaLis B IJIeBPpa/IbHY NIOPOXKHHUHY.
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AJlexBaTHa KOpEKIisi peBMaTUYHOI MiTPaJIbHO-TPUCTY/IKOBOI Ba/iu Mic/is MoNnepeAHbOI 3aKPUTOI MiTpasibHOI KOMi-
cypoToMii 0JHOYACHO 3 paZiUKaJIbHO opuriHaabHOo III-no/ji6HO0 MJIACTUKOIO JIIBOTO Nlepefceplisl J03BOIUIA 3HAYHO
MOKpaIMTH MOpdOMeTpilo JIiBUX BiJJIiJIiB cepls, YHUKHYTH O6CTPYKIIil JIiIBOro IIJIyHOYKa BXXe HAa PaHHbOMY TOCIIi-
TasbHOMY eTamni. lll-nmopi6bHa peaykiis JiiBoro nepezacepas mifg 4ac XipypriyHoro JiiKyBaHHSI MiTpa/IbHO-TPUCTYJIKOBOI
Ba/iM — bakaHa mpoleJypa y NalieHTiB 3 JIiBolo aTpioMeraJi€to. s onepaniss npu3BoJUTh J0 3HAYHOI'O MOKpaleHHS
MopdomeTpii JiiBoro nepeaceps, 10 CyIPOBOKYETbCS MO3UTUBHUM KJIiHIYHUM ePeKTOM, SIK Ha FOCNiTaIbHOMY, TaK i
y BiflaJleHoMy Iepiojax micjs oneparil.

3a HasgABHOCTI KPUTHUYHO MaJioi MOPOXXHUHU JIIBOT0 IIJIYHOUKA CJiJ, peTeJbHO OL[iHI0BAaTH MOXJIMBOCTI iMIIaHTaLii
MiTpaJIbHOTO TPOTe3a po3MipoM 25 MM Ta YHUKATH NPHU IIbOMY CHHApoMY mismatch i, BianoBiHo, 06cTpyKIIil BUXiHO-
ro TPAKTY JIIBOTO LIJIYHOYKA B OEAHAHHI 3 MaKCHMaJ/IbHUM YyCYyBaHHAM IiIK/JIalaHHUX CTPYKTYP MITpPaJbHOIO KJIallaHa,
11106 3a6e31e4UTH MaKCUMa/IbHUM 06'€M JIIBOTO LIJIYHOYKA.

BucHoBKH. OTXe, peTesibHa MeIMKaMeHTO3Ha /JloonepalliiiHa NiroToBKa Ta BeJJeHHsI paHHbOTO Nic/isonepaniiHo-
ro nepiojy, aJleKBaTHUHM 3aXMCT MioKap/a Ta XipypriyHa TaKTHKa IiJj Yac OLiHIOBAaHHSA KPUTHUYHO MaJol MOPOKHUHU
JIIBOTO LIIYHOYKA, PEKOHCTPYKILisi 060X nepecepib NPH KOPeKIii peBMaTUYHOI MiTpaJIbHO-TPUCTYJIKOBOI BaJld Ha TJi
KPUTHUYHO Masol MOPOKHMHMU JIIBOTO LIJIYHOYKA 3 JIIBOIO aTpioMerasi€lo, JajJii 3MOT'y 3MEHUIMTH PU3UKHU YCKJIAJIHEHb
roCHiTa/JbHOTO eTally HaBiThb y BKpaill KJ/IHiYHO BaXKKOro Mali€HTa 3 JJOBrOTPUBAJIUM peBMaTUYHUM aHaMHe30M, I0-
BTOPHO ONEPOBAHUM.

Katouoei cioea: npasa ampiomezanisi, 8ucoka siezeHesa cinepmensis, gibpuasyis nepedcepds, pesekyis hpagoeao ne-
pedcepdsi, wmyvHull Kpogoobie, niacmuka nepedcepdb.
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