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I'naBHbI pegakrop:

Tamken6aeBa JaeoHopa HermaToBHa
O00KMOP MEOUYUHCKUX HAYK, npodeccop, 3asedyiowas Kagedpoti enymperHux 6onesnetl u kapouonozuu Ne2 Camapkanockozo
T'ocyoapcmeennoeo meouyunckozo ynusepcumema, npedceoamensv Accoyuayuu mepanesmos Camaprxanockoti obracmu.
https://orcid.org/0000-0001-5705-4972
|

3amecTUTEIb IJIABHOTO peaakropa:

Xaii0yauna 3apuna PycianoBHa
00KMOP MEOUYUHCKUX HAYK, PYKOBOOUMENLb OMOeNd OUOXUMUU € 2PYNNOL MUKPOOUOLO2UU
I'Y «PCHIIMLIX um. axao. B. Baxuoosay https://orcid.org/0000-0002-9942-2910

YNEHDI PESAKLUOHHOM KONMETM:

Aassu Anuc JlroTdyniaeBny Puzaes Kacyp AnumakaHnoBu4
axademuk AH PY3, 0okmop meouyunckux O00KMOPp MeOUYUHCKUX HAVK, npogeccop, Pekmop
nayx, npogeccop, Ilpedcedamensy Accoyuayuu Camapranockozo 20cyo0apcmeenio20 MeouyuHcKo2o
Tepanesmos Y36exucmana, Cogemnux oupekmopa yuugepcumema, https://orcid.org/0000-0001-5468-9403
Pecnybnuxanckozo cneyuaiusuposanHo20 HayuHo-

NpaKmu4ecko2o yenmpa mepanuu u MeOUYyuHCKou 3usayanaes Llyxpar XynoiidepaneBuyu
peabunumayuu (Tawxenm) 00KMOP MEOUYUHCKUX HAYK, Npodeccop, nepablil

https://orcid.org/0000-0002-0933-4993 samecmumens QUpekmopa no akademuueckoii

Oesmenvrocmu Camapkanockozo guauana
Mesicoynapoonoeo Yuusepcumema Kumé 6 Tawkenme

https://orcid.org/0000-0002-9309-3933

Boxepus Jleo AHTOHOBHY

axkademukx PAH, 0okmop meduyunckux

Hayk, npogeccop, Ilpesudenm nayunozo yenmpa
cepoeuno-cocyoucmoii xupypeuu um. A.H. bakynesa

(Mocxea), https:/forcid.org/0000-0002-6180-2619 Hxan Koak

Ipogheccop, npedcedamenv Cosema Egponetickoco

Kyp6anos PapmanGek JaB1eToBH obujecmea Kapouoio208 no UHCYIbMY, PYKOBOOUMeEb

axademuk AH PY3, 0okmop meouyunckux nayx, npogecop, CheyuanusUpoSaHHotl KapoOuono2uil, 3a6e0yioujutl
Cosemnuk oupexmopa Pecnyonuxancko2o cheyuanusupo8anHo2o omoenenuem Kapouono2uu, Kapouo- u mopaKaibHol
HAYYHO-NPAKMUYECKO20 MEOUYUHCKO20 YeHMPa KapOUuoio2uu Xupypeuu, KOHCyibmanm-kapouonoe, 6onvnuya I nenguno,
(Tawxenm), https://orcid.org/0000-0001-7309-2071 Jlecmep (Benuxobpumanus)
lIkasieB Anexceii EBrenbeBuy Cepruo Bepaapauuu
A.M.H, npogeccop, pekrop DesepanbHOro rocyjapeTBeHHOro Tpogheccop knunuyeckol OGUOXUMUU U KIUHUYECKOU
OI0/KETHOTO 00Pa30BaTEIBHOTO YIPEXKACHHUS BBICIIIETO MOLEKYNAPHOI Buono2ul, 21AGHbLTL 6PAY OMOe
o0pasosanus «VbieBckas rocy1apCTBEHHAs MEUIMHCKAs nabopamopuoil meouyunvl, bonvHuya Ynusepcumema Top
akageMus»» MUHHCTepCTBa 34paBooXpaHeHus Poccuiickoit Bepeama (Pum, Hmaius)

Denepanuu

JIusepko Upuna Biragumuposna

O00KMOP MEOUYUHCKUX HAYK, npogeccop,

3amecmumens oupexmopa no nayke Pecnybnuxanckozo
CReyuanu3upo8aHHo20 HayuHO-NPAKMU4ECcKo20

Michal Tendera

npogheccop xagedpuvl kapouonocuu Bepxnecunesckoeo
Kapouonozauueckoeo yenmpa, Cune3cKuii MeouyuHcKul
ynugepcumem ¢ Kamosuye, [lonvwa (Tlonvwa)

https://orcid.org/0000-0002-0812-6113 MEOUYUHCKO20 YeHmMPa hmusuampuu u ny1oMOHOI0UU
Pecnybnuxu Y36exucman (Tawxenm)
IMokymanos Eprenuii AHATOIbEBIY https://orcid.org/0000-0003-0059-9183
O00KMOP MEOUYUHCKUX HAVK, npogeccop,
3amecmument 2eHepaIbHO20 OUPEKMOopa no Ilyplco Bﬂa}lnan BﬂKTOPOBﬂ‘I
HayKe u pazeumuio cemu KiuHuk «L{enmp noewix 00KMOp MeOUYUHCKUX HayK, npogeccop Ilepsozo
Mmeouyunckux mexwonozuity (LHHMT), (Hosocubupck), Mockosckoeo 2ocydapcmeenHo2o MeOUYUHCKO20
https://orcid.org/0000-0002-2560-5167 ynusepcumema um. U.M. Ceuenosa (Mockesa)

https://orcid.org/0000-0001-8040-3704

3ydapos Mup:xamon MupymapoBu4
O00KMOP MEOUYUHCKUX HAVK, NPOdeccop, pyKosooumeb TpurysioBa Panca XycannoBna
omoena I y «PCHIIMLX um. axkao. B. Baxuooea» JIOKMOP MEOUYUHCKUX HAYK, PYKOBOOUMENb
https://orcid.org/0000-0003-4822-3193 1abopamopu npesenmuenoii kapouorout,
8e0VIULl HAYUHBLIL COMPYOHUK 1abopamopuu
UBC u amepockneposa. Pecnybnuxanckuil
cneyuanu3upoSaHHuIl HayYHO-NPaAKMUYecKull
Meouyunckul yenmp kapouonozuu (Tawxenm)
ORCID- 0000-0003-4339-0670

AxkunnoB XaduoyJia ArayniaeBuq

00KMOPp MeOUYUHCKUX HayK, npogheccop, Jupexmop
Llenmpa pazeumus npogeccuonanvhoil kearugurayuu
Meouyunckux pabomuuxos (Tawxenm)

Hacuposa 3apuna Ax6apoBHa

DSc, ooyenm rkagpedpor nympennux 6oaezneil u Kapouorouu TypaeB ®epy3 Parxy1aeBu4
Ne2 Camapranockozo I'ocyoapcmeennoz2o Meouyunckozo 00KMOP MEOUYUHCKUX HAYK,
ynusepcumema (omeemcmeennviii cekpemaps) ORCID: 0000- Jlupexmop Pecnybnukanckozo cneyuanusuposaHHo2o
0002-8722-0393 (omeemcmeennulii cekpemaps) HAYuHO-NPAKMU4eckKo20 MeOUYUHcKo20 yenmpa

andokpunonozuu umenu axademuxa FO.I'. Typakynosa
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Bosh muharrir:

Tashkenbayeva Eleonora Negmatovna
tibbiyot fanlari doktori,professor, Samargand davlat tibbiyot universiteti 2-sonli ichki kasalliklar va kardiologiya
kafedrasi mudiri, Samargand viloyati vrachlar uyushmasi raisi
https://orsid.org/0000-0001-5705-4972
__________________________________________________________________________________________________________________________________________________|
Bosh muharrir o'rinbosari:

Xaibulina Zarina Ruslanovna
tibbiyot fanlari doktori, ““akad V. Vohidov nomidagi RIJM davlat institutining mikrobiologiya guruhi
bilan biokimyo kafedrasi mudiri”” https://orcid.org/0000-0002-9942-2910

TAHRIRIYAT AZOLARI:

Alyavi Anis Lyutfullayevich Rizayev Jasur Alimjanovich
O'zbekiston Respublikasi Fanlar akademiyasining tibbiyot fanlari doktori, professor,
akademigi, tibbiyot fanlari doktori, professor, Samargand davlat tibbiyot universiteti rektori
O"zbekiston Terapevtlar uyushmasi raisi, Respublika https://orcid.org/0000-0001-5468-9403
ixtisoslashtirilgan ilmiy va amaliy tibbiy terapiya markazi

va tibbiy reabilitatsiya direktori maslahatchisi Ziyadullayev Shuxrat Xudoyberdiyevich

(Toshkent), https://orcid.org/0000-0002-0933-4993 tibbiyot fanlari doktori, professor, Toshkent shahridagi Kimyo

xalgaro universitetining Samargand filiali direktorining

Bockeria Leo Antonovich akademik faoliyat bo‘yicha birinchi o‘rinbosari (Toshkent)

Rossiya fanlar akademiyasining akademigi,

tibbiyot fanlari doktori, professor, A.N. Bakuleva https://orcid.org/0000-0002-9309-3933
nomidagi yurak-gon tomir jarrohligi ilmiy markazi
prezidenti (Moskva) Jan Kovak
https://orcid.org/0000-0002-6180-2619 Yevropa kardiologiya jamiyati insult kengashi raisi,
2017 yildan buyon ixtisoslashtirilgan kardiologiya
Kurbanov Ravshanbek Davlatovich kafedrasi rahbari, kardiologiya, yurak va torakal jarrohlik
O'zbekiston Respublikasi Fanlar akademiyasining kafedrasi mudiri, maslahatchi kardiolog Glenfild
akademigi, tibbiyot fanlari doktori, professor, kasalxonasi, Lester (Buyuk Britaniya)

Respublika ixtisoslashtirilgan kardiologiya
ilmiy-amaliy tibbiyot markazining direktor

maslahatchisi (Toshkent) Sergio Bernardini

https://orcid.org/0000-0001-7309-2071 Klinik biokimyo va I_(IiniI§ m_olekylyar bjologiya po'yicha
professor - Laboratoriya tibbiyoti bo'limi bosh shifokori —
Shklyaev Aleksey Evgenievich Tor Vergata universiteti kasalxonasi (Rim-Italiya)
Tibbiyot fanlari doktori, professor, Rossiya
Federatsiyasi Sog'ligni saglash vazirligining Liverko Irina Vladimirovna
"Izhevsk davlat tibbiyot akademiyasi" Federal tibbiyot fanlari doktori, professor,
davlat byudjeti oliy ta'lim muassasasi rektori Respublika ixtisoslashtirilgan ftiziologiya
. va pulmonologiya ilmiy-amaliy tibbiyot
Mixal Tendera markazining ilmiy ishlar bo'yicha

Katovitsadagi Sileziya Tibbiyot Universiteti,
Yuqori Sileziya Kardiologiya Markazi
kardiologiya kafedrasi professori (Polsha)
https://orcid.org/0000-0002-0812-6113

direktor o'rinbosari (Toshkent)
https://orcid.org/0000-0003-0059-9183

Surko Vladimir Viktorovich

Pokushalov Evgeniy Anatolevich tibbiyot fanlar doktori, professori
tibbiyot fanlari doktori, professor, "Yangi I.M. Sechenov nomidagi Birinchi Moskva
tibbiy texnologiyalar markazi" (YTTM) Davlat tibbiyot universiteti (Moskva)
klinik tarmog'ining ilmiy ishlar va rivojlanish https://orcid.org/0000-0001-8040-3704
bo'yicha bosh direktorining o'rinbosari

(Novosibirsk) https://orcid.org/0000-0002-2560-5167 Trigulova Raisa Xusainovna

Tibbiyot fanlari doktori, Profilaktik
kardiologiya laboratoriyasi mudiri,
YulK va ateroskleroz laboratoriyasining
yetakchi ilmiy xodimi. Respublika

Zufarov Mirjamol Mirumarovich
tibbiyot fanlari doktori, professor,
"akad V. Vohidov nomidagi RIJM
davlat muassasasi" bo'limi boshlig'i"

https://orcid.org/0000-0003-4822-3193 __ ixtisoslashtirilgan kardiologiya
ilmiy-amaliy tibbiyot markazi (Toshkent)
Akilov Xabibulla Ataullayevich ORCID- 0000-0003-4339-0670
tibbiyot fanlari doktori, professor, Tibbyot
xodimlarining kasbiy malakasini oshirish Turayev Feruz Fatxullayevich
markazi direktori (Toshkent) tibbiyot fanlari doktori, akademik
) ) Y.X.To‘raqulov nomidagi Respublika
Nasirova Zarina Akbarovna o , ixtisoslashtirilgan endokrinologiya ilmiy
Samargand davlat tibbiyot universiteti 2-sonli ichki kasalliklar

A - ; - amaliy tibbiyot markazi direktori
va kardiologiya kafedrasi dotsenti, DSc (mas'ul kotib) ORCID: . ; i _ _
0000-0002-8722-0393 (mas"ul Kotib) https://orcid.org/0000-0002-1321-4732
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Xaibulina Zarina Ruslanovna
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Alyavi Anis Lutfullaevich Rizaev Jasur Alimjanovich
Academician of the Academy of Sciences Doctor of Medical Sciences, Professor, Rector
of the Republic of Uzbekistan, Doctor of Medical of the Samarkand State Medical University
Sciences, Professor, Chairman of the Association https://orcid.org/0000-0001-5468-9403
of Physicians of Uzbekistan, Advisor to the Director
of the Republican Specialized Scientific - Practical Ziyadullaev Shuhrat Khudoyberdievich
Center of Therapy and Medical Rehabilitation (Tashkent) Doctor of Medical Sciences, Professor, Deputy Director for Scientific
https://orcid.org/0000-0002-0933-4993 Doctor of Medical Sciences, Professor, First Deputy Director for
Academic Affairs of the Samarkand branch of Kimyo International
Bockeria Leo Antonovich University in Tashkent https://orcid.org/0000-0002-9309-3933
Academician of the Russian Academy of Sciences,
Doctor of Medical Sciences, Professor, President Jan Kovac
of the Scientific Center for Cardiovascular Surgery Professor Chairman, European Society of Cardiology
named after A.N. Bakuleva (Moscow) Council for Stroke, Lead of Specialised Cardiology, Head of
https://orcid.org/0000-0002-6180-2619 Cardiology, Cardiac and Thoracic Surgery, Consultant Cardiologist,

Glenfield Hospital, Leicester (United Kingdom)
Kurbanov Ravshanbek Davletovich

Academician of the Academy of Sciences of the Republic Sergio Bernardini
of Uzbekistan, Doctor of Medical Sciences, Professor, Full Professor in Clinical Biochemistry and
Advisor to the Director Republican Specialized Scientific Clinical Molecular Biology -Head Physician of the Laboratory
and Practical Medical Center of Cardiology, (Tashkent) Medicine Unit- University of Tor Vergata Hospital (Rome-Italy)

https://orcid.org/0000-0001-7309-2071
Liverko Irina Vladimirovna

Shklyaev Aleksey Evgenievich Doctor of Medical Sciences, Professor,
Doctor of Medical Sciences, Professor, Rector of the Deputy Director for Science of the Republican Specialized
Federal State Budgetary Educational Institution of Scientific and Practical Medical Center for Phthisiology
Higher Education "Izhevsk State Medical Academy" and Pulmonology of the Republic of Uzbekistan (Tashkent)
of the Ministry of Health of the Russian Federation https://orcid.org/0000-0003-0059-9183
Michal Tendera Zufarov Mirjamol Mirumarovich
Professor of the Department of Cardiology, Doctor of Medical Sciences, Professor, Head
Upper Silesian Cardiology Center, Silesian of the Department of the State Institution “RSNPMTSH
Medical University in Katowice, Poland (Poland) named after acad. V. Vakhidov"
https://orcid.org/0000-0002-0812-6113 https://orcid.org/0000-0003-4822-3193
Pokushalov Evgeny Anatolyevich Tsurko Vladimir Viktorovich
Doctor of Medical Sciences, Professor, Doctor of Medical Sciences, professor
Deputy Director General for Science and Development Of Moscow State Medical University
of the Clinic Network "Center for New Medical by name 1.M. Sechenov (Moscow)
Technologies" (CNMT), (Novosibirsk) https://orcid.org/0000-0001-8040-3704

https://orcid.org/0000-0002-2560-5167
Trigulova Raisa Khusainovna

Akilov Xabibulla Ataullaevich Doctor of Medical Sciences, Head of the Laboratory of
Doctor of Medical Sciences, Professor, Preventive Cardiology, Leading Researcher of the
Center for the development of professional Laboratory of IHD and Atherosclerosis. Republican
qualifications of medical workers (Tashkent) Specialized Scientific and Practical Medical Center of

Cardiology (Tashkent) ORCID- 0000-0003-4339-0670
Nasyrova Zarina Akbarovna

DSc, Associate Professor of the Department of Internal Turaev Feruz Fatxullaevich
Diseases and cardiology No. 2 of the Samarkand State Doctor of Medical Sciences,
Medical University (Executive Secretary) ORCID: 0000-0002- Director of the Republican Specialized Scientific
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AiumoB lounép AnBapoBuY
OOKIMOP MeOUYUHCKUX HAYK, OUPEKMOp
Pecnybnuxanckozo HayuHo2o yeHmpa
9KCMPEHHOU MEOUYUHCKOU NOMOWU

AdnynnaeB Akbap XataMoBuY
OOKIMOP MeOUYUHCKUX HAYK, 2NABHbL
HayuHwlll compyoHuk Pecnybonuxanckozo
CReYUAnU3UPOBAHHOZ0 HAYUHO-
NPAKMULECcKo20 YeHmpa MeOUYUHCKou
mepanuu u peaburumayui
https://orcid.org/0000-0002-1766-4458

Ara6aosin Upuna PyGenoBHa
KaHOuoam MeOuyuUHCKUX Hayk, OOYeHm,
3asedyiowas kageopoti mepanuu IO,
Camapranockozo I ocydapcmeentozo
MEOUYUHCKO20 UHCIUMYMA

Anunesa Huropa PycramoBna

OOKIMOP MeOUYUHCKUX HAVK, 3a6e0Vioudsl
kagedpoii I'ocnumansroti neduampuu Nel
€ OCHO8AMU HEMPAOUYUOHHOU MEOUYUHbL
TawlIMU

HcmaunnoBa Anosat AGa1ypaxuMoBHA
O00KMOP MEOUYUHCKUX HAYK, npogeccop,
3a6edyrowas 1abopamopueit
@yHnoamenmansHol UMMYHOIO2UU
HHemumyma uMmMyHON02UU 2EHOMUKU
uenogexa AH PY3

Kamanos 3aiinutaun CaiipyranHoBua
O00KMOP MEOUYUHCKUX HAYK, npogeccop,
3a6edyrowutl 1abopamopuetl
ummyHopezynayuu Hnemumyma
UMMYHONO2UU U 2EHOMUKU

yenosexa AH PY3

KaiomoB Yayroexk KapumoBuu

O00KMOP MEOUYUHCKUX HAYK, npogeccop,
3a6edyiowuil Kageopoil 6HympeHHuUx
bonesHell u menemeouyunsl Llenmpa
paseumusi npopeccuoHanbHoll
Keanuurayuu MeOUYUHCKUX pabomHuKos

Xycunona Llloupa AxbapoBHa
Kanoudam Gunocoghckux Hayk, ooyenm,
3aeedyiowas kagedpoil obuetl npakmuxu,
cemetinoil meouyunwvt OI70
Camapranockozo I ocydapcmeentozo
MEOUYUHCKO20 UHCIMUMYMaA

Mloauxynosa I'ysanaom 3ukpusieBHa
0.M.H., npogheccop, 3a6edyrouas
Kagedpoil enympennux 6onesnei No 3
Camapranockozo I ocydapcmeentozo
Meouyuncxoeo Uncmumyma
(Camaprano)
https://orcid.org/0000-0003-2679-1296

Doniyorova Farangisbonu Alisher qizi
Toshkent Davlat tibbiyot universiteti
nevrologiya va xalq tabobati kafedrasi
dotsenti, DSc.
https://orcid.org/0009-0004-4140-4797

Alimov Doniyor Anvarovich
tibbiyot fanlari doktori, Respublika
shoshilinch tibbiy yordam ilmiy markazi
direktori (Toshkent)

Abdullayev Akbar Xatamovich
tibbiyot fanlari doktori, O'zbekiston
Respublikasi Sog'ligni saglash
vazirligining "Respublika
ixtisoslashtirilgan terapiya va tibbiy
reabilitatsiya ilmiy-amaliy
tibbiyot markazi" davlat
muassasasi bosh ilmiy xodimi
https://orcid.org/0000-0002-1766-4458

Agababyan Irina Rubenovna
tibbiyot fanlari nomzodi, dotsent, DKTF,
terapiya kafedrasi mudiri, Samargand
davlat tibbiyot instituti

Alieva Nigora Rustamovna
tibbiyot fanlari doktori, 1-sonli gospital
pediatriya kafedrasi mudiri, ToshPTI

Ismoilova Adolat Abduraximovna
tibbiyot fanlari doktori, professor,
O'zbekiston Respublikasi Fanlar
akademiyasining Odam genomikasi
immunologiyasi institutining fundamental
immunologiya laboratoriyasining mudiri

Kamalov Zaynitdin Sayfutdinovich
tibbiyot fanlari doktori, professor,
O'zbekiston Respublikasi Fanlar
akademiyasining Immunologiya va inson
genomikasi institutining Immunogenetika
laboratoriyasi mudiri

Qayumov Ulug'bek Karimovich
tibbiyot fanlari doktori, professor,
Tibbyot xodimlarining kasbiy malakasini
oshirish markazi, ichki kasalliklar va
teletibbiyot kafedrasi mudiri (Toshkent)

Xusinova Shoira Akbarovna
tibbiyot fanlari nomzodi, dotsent,
Samargand davlat tibbiyot instituti DKTF
Umumiy amaliyot va oilaviy tibbiyot
kafedrasi mudiri (Samargand)

Shodiqulova Gulandom Zikriyaevna
tibbiyot fanlari doktori, professor,
Samargand davlat tibbiyot instituti 3-
ichki kasalliklar kafedrasi mudiri
(Samargand)
https://orcid.org/0000-0003-2679-1296

Jouusipopa ®apanHrucoony Anuuiep

KH3bI
doyenm Kagheopwl HeepoocuU u
Hapoorotl meduyunvl Taukenmckozo
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AHHOTAIUSA
Bpoxnennsie mopoku cepana (BIIC) — 3T0 KOMIUIEKC CTPYKTYPHBIX aHOMAIHN CEPACYHO-COCYIMUCTOW CHUCTEMBI, BOSHUKAIOIINX B MEPUOLN
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XKHUBOPOXXAEHHBIX. [locneonepanonHas neTanbHOCTh B Tedenue 30 gHel mocne kapauoxupyprudeckux koppexuuii BIIC cocraBnsier B cpeqHemM
3,5-4%, ¢ yBennuenueM 1o 8-9% B rpymnme HoBopoxaeHHbIX. Terpaga @amto (T®) sBusercs omHUM M3 Hambolee pPacHpOCTPAHEHHBIX
ranorrdeckux BIIC ¢ gactoroii 3-5 Ha 10 000 xuBopoxaéHHbIx. Mopdonorndecku TO xapakTepusyeTcsi CTEHO30M BBIXOHOTO TPAKTa MPaBOTo
KENyIouKa, AePEeKTOM MEe}NOKENTylI0uKOBOW MEPEeropoiKy, AEKCTPAo3UIMel aopTel U runeprpodueil mpaBoro xeynouka. CoueTaHne DaHHBIX
aHOMAJMi PUBOJNUT K CHIDKCHHIO JICTOYHOW Tep(y3ur U HAPYIICHUIO CUCTEMHOI TeMOJMHAMHUKH, MAaHU(ECTHPYS XPOHMYECKOI TUITOKCEMHUCH.
TsoxecTs TeMOAMHAMHYECKUX HApPYIICHHUH SBISIETCS KITIOYEBBIM (JaKTOPOM, OIPEAEISIIONIMM KIMHUIECKYIO0 KapTHHY M TaKTHKY XHPYPrUYECKOro
JICYCHUSL.
KiroueBble cioBa: terpaga Pamino, aganranus cepAedHO-COCYAHCTON CHCTEMBI, IMOCICONEPANMOHHBIA MEPHO, TEMOANHAMUKA, IPaBbIH
KEJNYJI0YeK, APUTMHH, SXOKapaArorpadus.
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MORPHOFUNCTIONAL STATE OF THE CARDIOVASCULAR SYSTEM IN THE POSTOPERATIVE PERIOD IN CHILDREN
WITH TETRALOGY OF FALLOT
ABSTRACT
Congenital heart diseases (CHDs) are a complex of structural anomalies of the cardiovascular system that arise during embryogenesis (2-8
weeks of gestation). CHDs can be isolated or part of complex combined diseases. Epidemiological data indicate a stable prevalence of CHDs at 8-

54


http://dx.doi.org/10.26739/2181-0974/2026/7/2/1/10

YPHAT KAPIMOPECTIPATOPHbIX MCCIEJOBAHITE | JOURNAL OF CARDIORESPIRATORY RESEARCH

9 cases per 1,000 live births. Postoperative mortality within 30 days after cardiac surgery for CHD correction averages 3.5-4%, increasing to 8-9%
in neonates. Tetralogy of Fallot (ToF) is one of the most common cyanotic CHDs, with an incidence of 3-5 per 10,000 live births. Morphologically,
TF is characterized by right ventricular outflow tract stenosis, interventricular septal defect, aortic decstraposition, and right ventricular hypertrophy.
The combination of these anomalies leads to a decrease in pulmonary perfusion and a disruption of systemic hemodynamics, manifesting as chronic
hypoxemia. The severity of hemodynamic disorders is a key factor determining the clinical picture and surgical treatment tactics.

Keywords: Tetralogy of Fallot, cardiovascular adaptation, postoperative period, hemodynamics, right ventricle, arrhythmias, echocardiography.
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FALLO TETRADASI BO'LGAN BOLALARDA OPERATSIYADAN KEYINGI DAVRDA YURAK-QON TOMIR TIZIMINING
MORFOFUNKSIONAL HOLATI

ANNOTATSIYA
Tug‘ma yurak nugsonlari (TYUN) - bu embriogenez davrida (homiladorlikning 2-8 haftasi) yuzaga keladigan yurak-qon tomir tizimining
strukturaviy anomaliyalari majmuasi. Kasallikning morfologik ko'rinishi 0'ng qorincha chigish traktining stenozini, gorinchalararo to'siq defektini,
aorta dekstrapozitsiyasini va o'ng qorincha gipertrofiyasini o'z ichiga oladi. Ushbu anatomik o'zgarishlar o'pka perfuziyasi va tizimli
gemodinamikaning buzilishiga olib kelib, surunkali gipoksemiya rivojlanishiga zamin yaratadi. TYUN ham alohida xarakterga ega bo‘lishi, ham
murakkab kombinatsiyalangan nugsonlar tarkibiga kirishi mumkin. Epidemiologik ma’lumotlar TYUNning 1000 tirik tug‘ilgan chagalogga 8-9
holatda bargaror targalganligini ko‘rsatadi. TYUN kardioxirurgik korreksiyasidan keyin 30 kun ichida operatsiyadan keyingi o‘lim ko‘rsatkichi
o‘rtacha 3,5-4% ni tashkil etib, yangi tug‘ilgan chagaloglar guruhida 8-9% gacha oshgan. Fallo tetradasi eng keng targalgan sianotik yurak
nugsonlaridan biri bo'lib, har 10 000 tirik tug'ilgan chagalogga 3-5 tani tashkil giladi. Gemodinamik buzilishlarning og'irligi klinik ko'rinish va
jarrohlik davolash strategiyasini belgilovchi asosiy omil hisoblanadi.
Kalit so'zlar: Fallo tetradasi, yurak-qon tomir tizimining moslashuvi, operatsiyadan keyingi davr, gemodinamika, o'ng qgorincha, aritmiya,
ekokardiyografiya.

Introduction: Congenital heart diseases remain one of the leading  chronic hemodynamic overload and surgical injury, further contributing
causes of morbidity and mortality in the pediatric population, occupying  to cellular damage and progression of remodeling [6].
a central position among all congenital anomalies. According to modern Electromechanical ~ dyssynchrony represents another key
epidemiological data, their prevalence averages 8-9 cases per 1,000 live ~ mechanism  underlying postoperative complications.  Surgical
births, with a significant proportion represented by complex cyanotic  intervention, particularly ventriculotomy, often results in right bundle
defects, among which Tetralogy of Fallot (ToF) holds a special place as  branch block, leading to delayed activation of the right ventricular free
the most common form. Advances in cardiac surgery, including  wall and mechanical discoordination of myocardial contraction [7]. This
improvements in cardiopulmonary bypass techniques, prenatal  reduces cardiac efficiency, increases energy expenditure, and creates a
diagnostics, and postoperative intensive care, have led to a significant  substrate for malignant ventricular arrhythmias. Prolongation of the
reduction in mortality and a marked increase in survival rates. QRS complex beyond 160-180 ms is considered a strong predictor of
Consequently, a growing population of patients with repaired ToF has  adverse outcomes, including sudden cardiac death [7,8].
emerged, requiring long-term follow-up and comprehensive The long-term clinical course after ToF repair is characterized by
management [1,2]. the development of several late complications. Chronic pulmonary

Despite the radical nature of surgical correction, restoration of  regurgitation is one of the most significant, often remaining
cardiac anatomy does not equate to full functional recovery. In the  asymptomatic for years but eventually leading to progressive right
postoperative period, a distinct morphofunctional state of the ventricular dilatation and systolic dysfunction [9]. When critical
cardiovascular system develops, characterized by a combination of  volumetric thresholds are exceeded, irreversible myocardial changes
residual hemodynamic disturbances, structural remodeling, and  occur, limiting the effectiveness of subsequent surgical interventions. In
electrical instability of the myocardium. The central component of these  addition, ventricular interdependence plays an important role, as
changes is right ventricular remodeling. In the preoperative stage, the  dilation of the right ventricle impairs left ventricular filling and reduces
right ventricle functions under pressure overload due to right ventricular  cardiac output [10].
outflow tract obstruction, whereas after surgical correction it is exposed Arrhythmias constitute another major clinical problem and
to chronic volume overload, primarily due to pulmonary regurgitation  represent a leading cause of late mortality in this patient population. The
[3,4]. This transition in hemodynamic conditions requires activation of ~ primary mechanism involves macro-reentry circuits formed around
complex adaptive mechanisms, which may eventually become  surgical scars and areas of fibrosis, creating zones of conduction delay
exhausted, leading to progressive right ventricular dysfunction. [8]. The presence of ventricular tachyarrhythmias, severe right

At the cellular level, myocardial remodeling is associated with  ventricular dilatation, and prolonged QRS duration are associated with
activation of fibrotic processes, transformation of fibroblasts into  a significantly increased risk of sudden cardiac death [8,11].
myofibroblasts, and increased synthesis of collagen types | and I, Modern strategies for long-term management of patients after ToF
resulting in diffuse interstitial fibrosis [5]. Simultaneously, changes  repair are based on lifelong monitoring and a multidisciplinary
occur in the expression of contractile proteins in cardiomyocytes, approach. Advanced imaging techniques play a crucial role, with
accompanied by reduced energy efficiency and impaired contractility.  cardiac magnetic resonance imaging being considered the gold standard
Oxidative stress also plays a significant role, both as a consequence of  for assessing ventricular volumes, myocardial mass, and the degree of
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pulmonary regurgitation [12]. Echocardiography with speckle-tracking
technology allows for early detection of myocardial dysfunction
through assessment of global longitudinal strain, providing valuable
information even before conventional parameters become abnormal
[13].

Biomarkers have also gained increasing importance in recent years.
Natriuretic peptides such as BNP and NT-proBNP correlate with right
ventricular overload and heart failure severity, while markers of fibrosis
and inflammation, including galectin-3 and soluble ST2, provide insight
into myocardial remodeling and risk stratification [14]. High-sensitivity
troponins may reflect ongoing myocardial injury in conditions of
chronic overload [15].

Therapeutic management in the long-term postoperative period
includes both medical and surgical approaches. However, the evidence
base for pharmacological treatment of right ventricular dysfunction
remains limited, and further research is needed to establish effective
strategies [16]. Timely pulmonary valve replacement remains the
cornerstone of treatment aimed at eliminating chronic volume overload.
In recent years, transcatheter pulmonary valve implantation has
emerged as a less invasive alternative to open surgery, significantly
reducing procedural risk and improving patient outcomes [17].

In addition, increasing attention is being paid to the role of physical
rehabilitation. Historically, patients with repaired ToF were advised to
limit physical activity; however, contemporary guidelines emphasize
the benefits of regular moderate aerobic exercise. Such interventions
improve endothelial function, enhance exercise capacity, and positively
influence psychological well-being [18]. Structured rehabilitation
programs are therefore considered an essential component of
comprehensive patient care.

Furthermore, recent studies highlight the importance of
inflammatory and metabolic factors in the progression of myocardial
dysfunction. Elevated levels of inflammatory markers, including C-
reactive protein and interleukin-6, have been associated with adverse
outcomes and progression of cardiac remodeling [6,14]. The role of
epicardial adipose tissue as a metabolically active organ influencing
myocardial function through paracrine signaling is also being actively
investigated, further supporting the systemic nature of the disease [19].

Thus, contemporary understanding of the morphofunctional state of
the cardiovascular system after ToF repair extends beyond the
anatomical outcome of surgery. The postoperative period should be
regarded as a continuous adaptive process involving complex
interactions between hemodynamic, structural, molecular, and
electrophysiological mechanisms. This underscores the need for a
comprehensive and personalized approach to patient management,
integrating advanced diagnostic tools, timely surgical interventions,
medical therapy, and rehabilitation strategies, ultimately improving
long-term prognosis and quality of life [1,2,17,18].

Additional important evidence from large cohort studies further
emphasizes the long-term complexity of outcomes in patients after

Tetralogy of Fallot repair. In a large multicenter study conducted by
Clayton A. Smith and colleagues, which included more than 3000
patients, it was demonstrated that long-term survival after surgical
correction is generally high, reaching over 90% at 25 years; however,
the presence of genetic abnormalities significantly increases both early
and late mortality risk [1]. These findings highlight the critical role of
genetic and phenotypic heterogeneity in determining long-term
prognosis. At the same time, long-term observational data indicate that
survival alone does not reflect the true burden of disease. In a 50-year
follow-up study by R.M. Kauling et al., it was shown that although
survival remains relatively high (up to 71-84%), event-free survival is
extremely low (around 9%), with a high prevalence of reinterventions
(40%) and clinically significant arrhythmias [2]. This underscores that
Tetralogy of Fallot should be considered a chronic condition with
progressive morbidity rather than a fully corrected disease.

The concept of right ventricular remodeling as a central determinant
of long-term outcomes has been extensively described in the works of
Tal Geva, who emphasized the prognostic importance of right
ventricular dilation and dysfunction in patients after repair. It has been
shown that progressive enlargement of the right ventricle, especially in
the presence of pulmonary regurgitation, is strongly associated with
reduced exercise capacity, arrhythmias, and increased risk of sudden
cardiac death [3,4]. These findings support the need for early
identification of adverse remodeling and timely intervention.
Furthermore, studies by J.P.G. van der \en and colleagues demonstrated
that despite excellent early surgical results, long-term survival at 30
years ranges between 68% and 90%, while functional limitations and
ventricular dysfunction remain common [5]. These results confirm that
structural ~ correction does not eliminate the underlying
pathophysiological processes. Another important contribution comes
from the work of L. Mercer-Rosa, who showed that perioperative and
surgical factors significantly influence long-term right ventricular
remodeling and clinical outcomes [6]. This highlights that not only the
disease itself, but also the chosen surgical strategy, plays a crucial role
in determining the future trajectory of the patient. In recent years,
increasing attention has been paid to advanced imaging and predictive
modeling. A study published in the American Heart Association journals
demonstrated that cardiac magnetic resonance imaging parameters,
particularly right ventricular volume and fibrosis markers, can serve as
powerful predictors of adverse outcomes in patients with repaired
Tetralogy of Fallot [7]. These findings reinforce the importance of
regular imaging surveillance in long-term management.

Taken together, these studies indicate that modern understanding of
Tetralogy of Fallot has shifted from a surgically “corrected” defect to a
lifelong condition requiring continuous monitoring and intervention.
The integration of genetic data, imaging techniques, and clinical
parameters allows for more accurate risk stratification and supports the
development of personalized management strategies.
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