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TERMINAI

Kalbant apie stambiyjy arterijy transpozicijg susiduriama su tam tikrais
terminais ir pavadinimais, kurie nesutinkami niekur kitur: sisteminis ir
plautinis skilveliai, morfologinis kairysis ir morfologinis deSinysis skilveliai,
neo-aorta ir neo-plauciy arterija. Iki ydos korekcijos, atrioventrikuliné jungtis
yra konkordantiné (normali). DeSinysis priesirdis atsiveria j deSinjjj skilvelj,
o kairysis prieSirdis atsiveria i kairjjj skilveli. Ventrikuloarteriné jungtis yra
diskordantiné (nenormali). Aorta iSteka i§ deSiniojo skilvelio, o plauciy
arterija iSteka i$ kairiojo skilvelio. Ligoniy, kuriems diagnozuota stambiyjy
arterijy transpozicija, skilveliams apibidinti vartojami S§ie terminai:
sisteminis, plautinis ir morfologinis. Skilvelis, kuris pumpuoja krauja i aortg
(sisteming kraujotaka) vadinamas sisteminiu. Skilvelis, kuris pumpuoja krauja
1 plauciy arterija (plauting kraujotaka), vadinamas plautiniu skilveliu.
Terminas ,,morfologinis‘ reiskia turintis specifiniy anatominiy (morfologiniy)
pozymiy. Iki ydos korekcijos sisteminis skilvelis yra morfologinis deSinysis
skilvelis, o plautinis skilvelis — morfologinis kairysis skilvelis. I$taisius yda,
priklausomai nuo pasirinktos korekcijos metodikos, sisteminis skilvelis gali
likti morfologinis deSinysis (atlikus prieSirding korekcija) arba tapti kairysis
(atlikus stambiyjy arterijy atkeitimo operacijg). Neo-aorta vadinama struktiira,
suformuota i$ plauciy arterijos Saknies, kuri jungiasi su morfologiniu kairiuoju
skilveliu ir j kurig ydos korekcijos metu reimplantuojamos vainikiniy arterijy
ziotys, ir distalinés kylanciosios aortos. Neo-plauciy arterija vadinama
struktiira, suformuota i§ distalinés plauciy arterijos ir aortos Saknies, kuri
jungiasi su morfologiniu desiniuoju skilveliu, ir i§ kurios, ydos korekcijos
metu, pasalinamos vainikiniy arterijy Ziotys. Sios struktiiros egzistuoja tik
tuomet, kai atlickama stambiyjy arterijy atkeitimo operacija.
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1. IVADAS
1.1. Tiriamoji problema ir darbo aktualumas

Stambiyjy arterijy atkeitimo operacija —
moderniausias stambiyjy arterijy transpozicijos gydymo
metodas. Deja, jis prieinamas tik 10% pasaulio
populiacijos. Tai yra nepriimtina. Si problema turi biiti
sprendziama nedelsiant. Mes nebegalime ignoruoti sios
milziniskos atskyros tarp ty, kurie turi, ir ty, kurie neturi.

Prof. Seras Magdi Yacoub, 2015 m.

The arterial switch operation is state of the art
operation for the transposition of the great arteries, but
the problem is that this is available to less than 10% of

population of the world. This is unacceptable. There are

ways and means of dealing with this problem which must

be implemented in the near future. We cannot ignore this
massive divide between those who have and those who

have not.
Prof. Sir Magdi Yacoub, 2015 m.

Igimtos irdies ydos (ISY) — didZiausia jgimty sklaidos defekty grupé [1].
ISY nustatomos apie 1.0% naujagimiy [2,3]. Didéjant zmoniy populiacijai,
didéja ir gimusiy asmeny su JSY skai¢ius. Liu ir bendraautoriy duomenimis
ISY paplitimas 2010 — 2017 metais sudaré 9.41 atvejy 1000 gimusiy [1]. [SY
sukelta globali nasta didéja. 2017 m. miréiy dél JSY skaicius virsijo 261 tikst.
Daugiau nei pus¢ Sio skaiciaus sudaro jaunesniy nei 1 mety amziaus kuidikiy
mirtys. Zimmerman ir bendraautoriy duomenimis, didziausig mirusiy dél JSY
dalj sudaro neiSsivysciusiy ir besivystanciy Saliy gyventojai [4]. Dél geresnio
ISY diagnostikos ir gydymo prieinamumo, issivys¢iusiose 3alyse daugelis
naujagimiy su JSY iigyvena ir sulaukia suaugusiy amZiaus. Avila ir
bendraautoriy duomenimis, vaiky ir suaugusiy asmeny gyvenanéiy su [SY
santykis i§sivys¢iusiose 3alyse yra 1:2 [5]. Asmeny gyvenanéiy su JSY
skaiCius nuolat auga. Zimmerman ir bendraautoriy duomenimis nuo 1990 iki
2017 m. asmeny gyvenanéiy su JSY skaicius i§augo net 18.7% [4]. ISY tampa
ne tik naujagimiy ir vaiky, bet ir suaugusiy zmoniy sveikatos problema [4,5].
Naujagimiy, kidikiy ir vaiky mir§tamumas dél ISY islieka reik§mingas net ir
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i§sivyséiusiose Salyse. Jungtinése Amerikos Valstijose ISY yra pagrindiné
kudikiy sergamumo ir mir§tamumo dél jgimty sklaidos defekty priezastis [6].
Norvegijoje mirStamumas dél kritiniy Sirdies ydy (stambiyjy arterijy
transpozicijos, visiSko anomalinio plautiniy veny jtekéjimo, bendro arterinio
kamieno, heterotaksijos ir kity) vis dar siekia 17.4%, nors laikui bégant maz¢ja
[7].

Diskordantiné ventrikuloarteriné jungtis pirma kartg paminéta 1797 m.
Didziosios Britanijos patologo Matthew Baillie [8]. 1814 m. Didziosios
Britanijos chirurgas John R. Farre pirmasis §ig yda pavadino ,,stambiyjy
arterijy transpozicija“ [9]. Stambiyjy arterijy transpozicija (SAT) — reta ir
sudétinga JSY, priskiriama mélynyjy Sirdies ydy grupei. Si yda nustatoma 3 —
7% naujagimiy, gimusiy su ISY, arba 20 — 30 naujagimiy i§ 100 000 [10,11].
Jei néra intrakardiniy Sunty prieSirdziy (atviros ovaliosios angos, priesirdziy
pertvaros defekto (PPD)) arba skilveliy lygyje (skilveliy pertvaros defekto
(SPD)), arba ekstrakardinio Sunto (atviro arterinio latako (AAL)) stambiyjy
arterijy lygyje, yda yra nesuderinama su postnataline gyvybe. Negydant, 30%
ligoniy mirSta pirmaja gyvenimo savaitg, 50% pirmaji ménesj, 90%
pirmaisiais metais [12]. Vienintelis $ios [SY gydymo biidas — chirurginis ydos
istaisymas. Siuo metu auksiniu gydymo standartu laikoma anatominé ydos
korekcija, atlickant stambiyjy arterijy atkeitimo operacija (SAAQO) pagal
Jatene su Lecompte manevru [13,14]. Deja, $is modernus gydymas prieinamas
tik nedaugeliui ligoniy. 2015 metais vykusioje ,,Advances in Pediatric
Cardiovascular Disease Managment™ konferencijoje Prof. Seras Magdi
Yacoub teige, jog $is gydymas prieinamas tik 10% pasaulio populiacijos. Sia
problema gali eskaluoti vyraujantis pozitris, jog ISY chirurgija turi biti
koncentruojama didelés apimties ir patirties centruose, kuriuose atlickama
daug ISY operacijy [15-22]. Europos §irdies ir kritinés chirurgy draugijos
ISY komitetas 2003 metais suformavo minimalius reikalavimus, kuriuos
turéty atitikti JSY centras: per metus turi biiti atliekama ne maziau 250
operacijy, i§ kuriy bent 125 turi atlikti vienas JSY kardiochirurgas [15].
UZztikrinti tokj ligoniy srauta mazose populiacijose, kuriy gimstamumo
rodiklis yra Zemas, gali biiti nejmanoma [23]. Tokiu atveju ligonius reikia
perkelti gydymui j didelés apimties [SY centrus arba gydyti vietiniame [SY
centre. D¢l ekonominiy arba politiniy situacijy, arba dél force majeure ligoniy
transportavimas gali buti apsunkintas arba nejmanomas (kaip atsitiko
COVID-19 pandemijos metu, sutrikus jvairiy Sirdies chirurgijos centry veiklai
ir tarptautinio susisiekimo sektoriui) [24-27].

Baltijos Salyse SAAO atlickama tik Vilniaus universiteto ligoninés

Santaros kliniky (VUL SK) Sirdies ir kriitinés chirurgijos centre. Latvijos ir
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Estijos pilie¢iai, kuriems diagnozuota S§i Sirdies patologija, gydymui
nukreipiami j JSY chirurgijos centrus uZsienio Salyse. VUL SK Sirdies ir
kriitinés chirurgijos centre, SAT gydymas SAAO pirmg kartg atliktas 1977
metais. Pirmosios operacijos buvo nesékmingos. SAT chirurginio gydymo
SAAO rezultatai priklauso nuo bendros jgimty Sirdies ydy chirurgijos centro
ir individualios operacijg atliekancio chirurgo patirties [22,28]. Tolesnis Sio
gydymo metodo vystymas buvo pratestas Lietuvai atgavus nepriklausomybe.
Pirmoji sékminga SAAO VUL SK atlikta 1994 metais [29]. Kadangi, [SY
paplitimas priklauso nuo populiacijos dydzio ir tos populiacijos gimstamumo
rodiklio, o operacijy skaiéius tiesiogiai proporcingas JSY paplitimui, VUL SK
Sirdies ir kriitinés chirurgijos centro mokymosi kreivé uztruko dar keleta
mety. Pageréjus diagnostikai, standartizavus operacinj gydymga ir pooperacing
priezitrg, SAAO iSgyvenamumas sparciai ger¢jo ir tapo panaSus i didziyjy
ISY centry. Praéjus ,,mokymosi kreivés® periodui, nuo 2003 mety VUL SK
dél SAT atliktos 86 SAAO ligoniams i3 Lietuvos. VUL SK Sirdies chirurgijos
centre del SAT sékmingai operuoti du ligoniai i§ Latvijos ir vienas i$ Estijos.

Darbo naujumas ir aktualumas yra stambiyjy arterijy atkeitimo operacijy,
atlikty VUL SK Sirdies ir krutinés chirurgijos centre (kurio veikla, anot
Europos Sirdies ir kriitinés chirurgy draugijos JSY komiteto gairiy ir kity
mokslinés literatiiros S$altiniy, neturéty buti tvari [15-22]), analizé ir
apibendrinimas. Surinkti duomenys bus naudojami SAT ligoniy duomeny
bazei sukurti, o tai labai svarbu ligoniy stebésenai, trunkanciai visg gyvenima.
Susisteminus rezultatus, bus pateiktos rekomendacijos, kaip galima
optimizuoti §iy ligoniy gydyma, pagerinti gydymo rezultatus ir gyvenimo
kokybe. VUL SK Sirdies ir kritinés chirurgijos centras yra mazas [SY
chirurgijos centras, kuris vienintelis teikia [SY operacinio gydymo paslaugas
Lietuvos gyventojams. Sis centras yra vienintelé gydymo jstaiga Lietuvoje ir
Baltijos Salyse, kurioje atlickama SAAQO. Vir§ 120 stambiyjy arterijy
atkeitimo operacijy, atlikty Siame centre, leidzia analizuoti ankstyvuosius ir
vélyvuosius SAAQ rezultatus bei nustatyti rizikos veiksnius.

1.2. Darbo tikslas

I3analizuoti VUL SK Sirdies ir kratinés chirurgijos centre atlickamy
stambiyjy arterijy atkeitimo operacijy (SAAO) ankstyvuosius ir vélyvuosius
rezultatus bei juos lemiancius veiksnius.
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1.3. Darbo uzdaviniai

1. I$siaidkinti, ar mazame JSY chirurgijos centre, aptarnaujan¢iame nedidele,
zemo gimstamumo populiacija, galima pasiekti gery SAAO rezultaty.

2. ]vertinti vainikiniy arterijy anomalijy jtakag SAAO rezultatams.

3. Nustatyti SAAO galimus ankstyvojo mirStamumo rizikos veiksnius.

4. Ivertinti SAAO specifiniy vélyvyjy komplikacijy daznj, pakartotiniy
intervencijy poreikj bei nustatyti numanomg i§gyvenamumga be pakartotiniy
intervencijy miisy operuoty ligoniy kohortoje.

5. Pateikti rekomendacijas, padésiancias pagerinti Siy ligoniy gydymo
ankstyvuosius ir vélyvuosius rezultatus bei gyvenimo kokybe.

1.4. Disertacijos ginamieji teiginiai

1. Regioniniame ISY centre, kuriame kasmet atlickama nedaug SAAO,
galima pasiekti gery, jvairiy SAT formy gydymo, taikant SAAO, rezultaty.
Pasiekti geri rezultatai islieka tvarts ilgg laika.

2. Vainikiniy arterijy anomalijos apsunkina SAAOQO eiga, taciau nekeicia
rezultaty.

3. Vélyvuoju laikotarpiu, ligoniy, kuriems SAAO atlikta mazame ]SY
chirurgijos centre, kardiologiné¢ bukl¢ yra patenkinama, o pakartotinio
gydymo poreikis, dél su SAAO susijusiy komplikacijy, yra mazas.

1.5. Darbo naujumas ir reikSmeé

SAT gydymas SAAO Baltijos 3alyse atlickamas tik VUL SK Sirdies ir
kriitinés chirurgijos centre. Siame centre $is gydymo metodas taikomas nuo
1977 m, tadiau iki §iol detaliai, VUL SK Sirdies ir kriitinés chirurgijos centro
sukaupta patirtis, atlieckant SAAO, nebuvo analizuota. Mokslinéje literatiiroje
yra vos keli straipsniai, apzvelgiantys skirtingy laikmec¢iy VUL SK operacijy
rezultatus [29-33].

Sioje disertacijoje pirma karta jvairialypiai nagrinégjama VUL SK Sirdies
ir kritinés chirurgijos centro SAT gydymo SAAQO patirtis. Disertacijoje
analizuojami techniniai SAAO aspektai, ankstyvieji ir vélyvieji rezultatai,
pooperacinis sergamumas, komplikacijos. Pagrindinés darbo i$vados, kad
regioniniame jgimty Sirdies ydy chirurgijos centre, aptarnaujanciame
nedidelg, Zemo gimstamumo populiacija, galima pasiekti gery SAT gydymo
stambiyjy arterijy atkeitimo operacija rezultaty, kurie islieka tvarts ilgg laika,
suteikia teorinj pagrinda platesniam jvairiy SAT formy gydymui, taikant
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SAAO, kituose JSY chirurgijos centruose, aptarnaujan¢iuose mazas
populiacijas, kuriy gimstamumo rodiklis panasus j Lietuvos. Kartu, miisy
rezultatai rodo, jog vyraujantis poziiiris, kad geri ISY chirurgijos rezultatai,
gali biiti pasiekiami tik dideliuose centruose, kuriuose atliekama daug JSY
operacijy yra ne visai tikslus, o gaires apibaidinancias optimaly JSY centro
dydij reikéty perzidiréti.
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2. LITERATUROS APZVALGA

Labai retai sirdis susiformuoja taip netobulai, jog
palaikyti kenciancig gyvybe tegali kurj laikq ir ilgainiui
lemia sios gyvybés mirtj.

Matthew Baillie M.D., 1797

1t also happens, although, I believe very rarely, that a
heart is so imperfectly formed as to allow of life being
continued for some length of time in a very
uncomfortable state, but to be ultimately the cause of
death.
Matthew Baillie M.D., 1797

2.1. Apibrézimas

Terminas ,,transpozicija“ reiSkiantis ,,sukeistas vietomis® yra sudarytas i§

dviejy lotynisky zodziy ,,trans ir ,,ponere (lot. ,trans* — kryzmai, vienas
pries kita, ,,ponere* — padéti). 1797 metais knygoje ,,The Morbid Anatomy of
Some of the Most Important Parts of The Human Body™ patologas i$
Didziosios Britanijos Matthew Baillie pirma karta aprasé diskordantinés
ventrikuloarterinés jungties anatomija ir kliniking iSraiskg (1 paveikslas) [8].
Buaillie atliko 2 mén. amziaus kiidikio autopsija, kurios metu aptiko keleta
Sirdies ydy. Ryskiausia yda buvo atipiné stambiyjy arterijy eiga, kai aorta (Ao)
prasidéjo deSiniajame skilvelyje (DS), o plauciy arterija (PA) — kairiajame
skilvelyje (KS). Kitos ydos — nedidelis AAL ir atvira ovaliné anga.
1814 m. chirurgas i$ DidZiosios Britanijos J. R. Farre pirmasis pasitilé terming
»stambiyjy arterijy transpozicija“ (angl. transposition of the great arteries)
apibiidinti diskordantinei ventrikuloarterinei jungciai [9]. XX amziaus
pradzioje transpozicija imta vadinti jvairias aortos ir plauciy arterijos padéties
anomalijas. 1971 m. vaiky kardiologas ir patologas R. Van Praagh su
bendraautoriais, visoms Ao ir PA padéties anomalijoms jvardinti, pasitlé
terming ,,malpozicija“ (angl. malposition), o terming ,,stambiyjy arterijy
transpozicija“ vartoti tik tuo atveju, kai yra diskordantiné ventrikuloarteriné
jungtis, dél susikeitusios Ao ir PA padéties skilveliy pertvaros atzvilgiu [34].
Siam pasiiilymui nepritaré kitas vaiky kardiologas L. H. S. Van Mierop.
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There is an example, also, in William Hunter’s
Museum of a child’s heart which had a hole in the
septum ventriculorum at the basis of the heart, large
enough to allow a goose quill readily to pass through
it. The child was stillborn at six months, and the hole
in the septum evidently arose from original malform-
ation. This case, too, is described by William Hunter
in the sixth volume of the Medical Observations. An
instance somewhat similar has been published by Dr.
Pulteney, in the third volume of the Medical Trans-
actions. The person in whom this monstrosity was
found lived nearly fourteen years.

A very singular Malformation of the Heart, in a
child about two months old, came, some time ago, into
my possession: the aorta arose out of the right
ventricle, and the pulmonary artery out of the left.
There was no communication between the one vessel
and the other, except through the small remains of
the ductus arteriosus, which was just large enough to
admit a crow quill. The foramen ovale was a little
more closed than in a child newly born. The heart
was of the common size for a child of two months old,
and, except for the circumstances which have been
stated, it had nothing remarkable in its structure. In
this child florid blood must have always been circu-
lating between the lungs and the left side of the heart,
except for the admixture of the dark blood which
passed through the small communication of the fora-
men ovale; and dark blood must have been always
circulating between the right side of the heart and the
general mass of the body, except for the very small
quantity of florid blood which passed into the aorta by
the remains of the ductus arteriosus. Life must,

DISEASED APPEARANCES

69

therefore, have been supported for a very considerable
length of time with hardly any florid bleod distributed
over the body. I regret extremely that I have only
been able to collect a very imperfect account of the
child when alive. The child had a most unusually livid
skin, which arose from the very small proportion of
the florid blood in the general circulation. The sur-
face of the child’s body felt colder than that of a child
properly formed and in good health; the respiration
was natural. When any similar malformation shall
occur, it could be wished that the heat of the surface
of the body, and of the internal parts, were accurately
measured by a thermometer. The heat of the internal
parts will be most conveniently measured by putting a
small thermometer into the rectum.

OF THE HEART.

Heart enlarged.

Tue Heart is not unfrequently found enlarged.
This may occur in one or two of the cavities, or may
extend to all the cavities of the heart. This change
will sometimes take place in a small degree, and some-
times the heart is enlarged to twice or thrice its natural
size. The muscular parietes of the heart are some-
times thickened along with this enlargement, but more
commonly they are as thin, or even thinner than in
the healthy structure. This state of the heart is ge-
nerally accompanied with an ossification or a thickening
of some of the valves, and has arisen from the diseased
condition of the valves. It may however occur with-
out any of the valves being diseased, or any apparent
disease in the structure of the heart. Any cause

Paveikslas 1.I8trauka i§ 1797 m. Matthew Baillie knygos ,,The Morbid Anatomy of Some of the Most Important Parts of The Human Body*, kurioje pirma karta
aprasyta diskordantiné ventrikuloarteriné jungtis. [8]
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Mokslininko nuomone Van Praagh ir bendraautoriy siiiloma definicija
nepakankamai atsizvelgia | Ao ir PA tarpusavio padétj, esant SAT [35]. Abu
pasitilymai savaip teisiis. Esant izoliuotai diskordantinei ventrikuloarterinei
jungciai Ao, kuri prasideda morfologiniame DS, yra priekyje ir deSiniau PA,
kuri prasideda morfologiniame KS. Stambiosios arterijos gali biti
i$sidésciusios priekyje viena kitos arba paraleliai, o tam tikrais atvejais, Ao
gali bti kairiau PA. 1973 m. Goor ir Edwards, stambiyjy arterijy tarpusavio
padéties apibiidinimui pasiiilé naudoti priesdélius d-, 1- ir a-[36]. Terminai d-
SAT, I-SAT ir a-SAT apibiidina stambiyjy arterijy tarpusavio padétj erdvéje,
taciau nekeicia transpozicijos apibrézimo, todél 2000 m. Jungtiniy Amerikos
Valstijy kriitinés chirurgy draugija ir Europos Sirdies ir kriitinés chirurgy
asociacija rekomendavo nenaudoti Siy priesdéliy stambiyjy arterijy
transpozicijos apibrézime [37]. 2005 m. Anderson ir Weinberg svarstydami
termino ,transpozicija“ apibrézima, pasitlé atsizvelgti i du kriterijus:
atrioventrikuling  konkordancijg ir  ventrikuloartering diskordancija.
Klinkinéje praktikoje ISY chirurgui svarbiausias momentas apibréziantis
terming ,,stambiyjy arterijy transpozicija“ didzia dalimi sutampa su R. H.
Anderson ir P. M. Weinberg pasitlytu apibréZimu — poreikiu operaciniu budu
atstatyti ventrikuloartering konkordancijg ir suformuoti normalig dviejy
skilveliy kraujotaka [38].

Rasant Sig disertacijg, pasirinktas stambiyjy arterijy transpozicijos
apibrézimas, panasus ] pasidlyta J. R. Farre, Van Praagh ir bendrautoriy.,
Jaggers ir bendraautoriy, Anderson ir Weibner, Martins ir Castela, Roderick
ir bendraautoriy, kurj galima suformuoti taip: stambiyjy arterijy transpozicija
yra jgimta diskordantiné ventrikuloarteriné jungtis, esant atrioventrikulinei
konkordancijai bei galimybei chirurgiskai koreguojant yda suformuoti
normalig dviejy skilveliy kraujotaka [9,34,37,39-41].

2.2. Klasifikacija

Analizuojant chirurginio SAT gydymo rezultatus, $i yda klasifikuojama i
paprastg SAT ir sudéting (kompleksing) SAT [40,42-52]. Paprasta SAT
laikoma diskordantiné ventrikuloarteriné jungtis be gretutiniy Sirdies ydy,
iSskyrus AAL, atvirag ovaling angg ir / arba PPD, biitinus arteriniam ir
veniniam kraujui maiSytis. Kompleksinei transpozicijos formai priskiriama
SAT su SPD, KS isvarymo trakto (KSIT) obstrukcija (KSITO), aortos lanko
anomalijomis, plauc¢iy veny jtekéjimo anomalijomis arba kitomis
reikSmingomis Sirdies ydoms, turin¢ioms jtakos gydymo taktikai ir iSeitims.
Mokslingje literattiroje i§skiriama trecia SAT forma — Taussig-Bing anomalija
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(TBA) [23,32,50,51,53,54]. Tai dvigubo istekéjimo i§ DS variantas, kai
stambiosios arterijos yra transpozicijoje (2 paveikslas). Esant Siai
transpozicijos formai, visa Ao prasideda DS, o PA ,,joja“ vir§ subpulmoninio
SPD. [ aortg kraujas teka tik i§ DS, o | PA kraujas teka i§ abiejy skilveliy
[53,55-57].

AoV

Paveikslas 2. Stambiyjy arterijy ir jy voztuvy tarpusavio padétis esant (A) normaliajai
anatomijai, (B) stambiyjy arterijy transpozicijai ir (C) Taussig-Bing anomalijai (autoriaus
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piesinys). Mazasis paveikslas rodo pjiivio vieta. Didysis paveikslas — Sirdies skerspjiivis, zifirint
nuo Sirdies bazés link vir§tnés. Santrumpos: AAL — atviras arterinis latakas. Ao — aorta. AoV
—aortos voztuvas. DS — desinysis skilvelis. KS — kairysis skilvelis. PA — plauciy arterija. PAV-
Plauciy arterijos voztuvas. SPD -skilveliy pertvaros defektas.

2.3. SAT anatomija

Pagrindiné¢ morfologiné SAT israiska — diskordantiné ventrikuloarteriné
jungtis. Esant Siai ydai Ao prasideda morfologiniame DS, o PA prasideda
morfologiniame KS (3 paveikslas) [8,9,34,35,37—40,58].

IS pirmo zvilgsnio gali atrodyti, kad SAT anatomijoje kitos Sirdies
struktiiros yra identiSkos, lyginant su tomis paciomis struktiiromis
normaliosios anatomijos salygomis [34,35,39]. Abiem atvejais Sirdis yra
sudaryta i§ keturiy kamery: dviejy priesirdziy ir dviejy skilveliy. Sias kameras
vieng nuo kitos skiria pertvaros ir atrioventrikuliniai voztuvai. Sirdies kamery
ir jas skirianciy struktiiry konfigiiracija ligonio kriitinés lgstoje yra normali.
Priesirdziai yra dorsaliai, skilveliai — ventraliai, o Sirdies vir§iné (formuojama
morfologinio kairiojo skilvelio) pakrypusi ventraliai ir j kair¢. DeSinysis
priesirdis yra deSinéje puséje. | desinjji priesirdj suteka abi tus¢iosios venos ir
vainikinis antis. O deSinysis prieSirdis triburiu voztuvu atsiveria | DS. Kairysis
priesirdis yra kairéje puséje. I ji suteka keturios plauciy venos. O kairysis
priesirdis dviburiu voztuvu atsiveria i KS [8,9,34,35,38-40,58]. Sirdies
chirurgams operuojantiems $ig yda labai svarbu Zinoti, kad Sirdies laidzioji
sistema taip pat yra normali. Sinusinis mazgas yra jprastoje vietoje — virsutinés
tusciosios venos ir desiniojo priesirdzio jungtyje [56]. Paprastos SAT atveju,
atrioventrikulinio mazgo lokalizacija yra normali — Kocho trikampio
virsingje. O esant kompleksinei SAT atrioventrikulinio mazgo lokalizacijos
ir per¢jimo j Hiso pluosto skaidulas poky¢ius lemia SPD, o ne diskordantiné
ventrikuloarteriné jungtis [56,59,60]. Bet yra daug subtiliy anatominiy
pozymiy, kuriais Sirdis su SAT skiriasi nuo normaliai susiformavusios Sirdies
[34,35,39]. SAT atveju, DS iSvarymo trakto kryptis yra labiau vertikali, nei
normaliosios anatomijos atveju. Esant SAT stambiyjy arterijy eiga yra
lygiagreti, o ne spiraliné (kaip yra normaliosios anatomijos atveju).

Tarp Ao ir triburio voztuvy formuojasi i tarpvoztuving uzsklanda panasi
struktiira, kuri normaliosios anatomijos atveju visuomet esti tarp Ao ir
dviburio voztuvy. Tuo tarpu anatominés jungties tarp dviburio ir PA voztuvo
dazniausiai nebiina. O esant subarteriniam SPD arba TBA KSIT formuoja
kg (lot. conus) panasy i normaliosios anatomijos atveju esantj DS iSvarymo
trakto kuigj [34,35,37,39]. Aprasyta ir kity subtiliy anatominiy skirtumy tarp
Sirdies su SAT ir normaliai susiformavusios $irdies, tac¢iau klinikiniu pozitiriu
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Paveikslas 3. A. Sirdies pavir§iaus anatomija prie§ SAT korekcija (O. Barisaités piesinys). B. Stambiyjy arterijy transpozicijos schema (autoriaus piesinys).
Esant $iai ydai priesirdziy ir skilveliy jungtis normali, o stambiyjy arterijy ir skilveliy jungtis yra diskordantiné. Santrumpos: AAL — atviras arterinis latakas. Ao
—aorta. DP — deSinysis priesirdis. DS- deSinysis skilvelis. KP — kairysis priesirdis. KS- kairysis skilvelis. PA -plauéiy arterija. PV — plauc¢iy venos. VA- vainikinés
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Sie skirtumai mazai svarbuis. Planuojant operacing SAT korekcijg svarbu
zinoti, kuris priesirdis jungiasi su kuriuo skilveliu, ir kuri stambioji arterija
isteka i§ kurio skilvelio. Taip pat svarbu Zinoti ar yra gretutiniy JSY, kurias
gali tekti koreguoti. Kadangi SAT chirurginés korekcijos metu reikia perkelti
vainikiniy arterijy (VA) Ziotis i§ Ao Saknies ] neo-aortos Saknj, labai svarbu
zinoti, kokia yra VA anatomija [34,37—40].

2.3.1. Gretutinés Sirdies ydos

Labiausiai paplitusi paprasta SAT forma. Literattiros duomenimis izoliuota
SAT nustatoma 50 — 75% ligoniy [37,40,61]. 1ki 50% SAT ligoniy kartu
randami skilveliy pertvaros defektai [38,40,61]. Kiek reciau kartu su SAT
pasitaiko KSITO, aortos lanko anomalijos (aortos koarktacija, aortos lanko
hipoplazija arba nutriikes aortos lankas). Ypac retai SAT btina kartu su visisku
anomaliniu plauciy veny jtekéjimu [38,61]. Be iSvardinty ydy, kartu su SAAO
gali biiti nustatomos ir kitos gretutinés ISY, kurios apsunkina jau ir taip
sudétingg SAT chirurging korekcija.

2.3.2. Vainikiniy arterijy anatomija

VA anatomija — vienas labiausiai varijuojan¢iy anatominiy pozymiy. Kai
kuriy autoriy nuomone, gali egzistuoti bet koks VA anatomijos variantas
[23,33,62,63]. 1978 m. Yacoub ir Radley-Smith pasiillé pirmaja VA
anatomijos klasifikacija. Sig klasifikacijg sudaré penkios SAT biidingy VA
anatomijos varianty kategorijos (4 paveikslas) [64].

1983 m. 4. Gittenberger-de Groot ir bendraautoriai pasiiilé apraSomajg VA
anatomijos kodavimo sistema, kuri dabar vadinama ,,Leiden konvencijos‘
klasifikacija [65]. 2018 m. ,,Leiden konvencijos* klasifikacija modifikuota,
siekiant iSplésti VA anatomijos kodavimo sistemos taikymg esant normaliajai
anatomijai arba kitoms [SY [66].

Sioje disertacijoje, VA anatomija tiriamyjy grupése aprasoma remiantis
»Leiden konvencija“, todél toliau pateikiamas trumpas VA anatomijos
kodavimo Siuo biidu apraSymas. VA anatomijos kodavimas ,,Leiden
konvencijos* biidu atlickamas trimis zingsniais. Pirmas zingsnis: Ao ir PA
sinusy tarpusavio padéties nustatymas. Tyréjas apraSantis VA anatomijg
isivaizduoja, jog yra nekoronariniame Ao sinuse ir zifiri ] PA Saknj. Tuomet,
Ao sinusas esantis tyréjo desingje vadinamas pirmuoju Ao sinusu (arba sinusu
nr. 1), o sinusas esantis tyré¢jo kairéje — antruoju Ao sinusu (arba sinusu nr. 2).
Antrasis zingsnis: VA jvardijimas. Tyréjas jvardija VA iSeinanCias i§
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atitinkamy Ao sinusy. Vainikiniy arterijy jvardijimas pradedamas pirmajame
Ao sinuse ir atlickamas pries laikrodzio rodykle. VA koduojamos taip: ,,R“ —
desinioji vainikin¢ arterija, ,,L*“ — priekiné tarpskilveliné arterija, ,,Cx“ —
juosiancioji arterija. TreCias zingsnis: VA ZioCiy apibiidinimas ir VA formulés
uzraSymas. Tyréjas jvertina VA Ziotis sinusuose ir uzraso VA formulg.
Formulé nurodo, kuriame Ao sinuse yra VA Ziotys, zioCiy skaifiy, VA
Sakojimasi, intramuraling VA proksimalinio segmento eigg. Uzrasant VA
formulg skai¢iumi nurodomas Ao sinusas, kuriame prasideda VA, o raidémis
nurodomos VA. Jei viena VA atsiSakoja nuo kitos, tai pazymima formuléje
neatskiriant VA zyminciy raidziy.

Paveikslas 4. Yacoub — Radley-Smith [64] VA anatomijos variantai, esant SAT (O.
Barisaités piesinys). A-E klasifikaciniai variantai. 1. Pirmasis Valsalvos sinusas. 2. Antrasis
Valsalvos sinusas. 3. Nekoronarinis sinusas. 4. Kairioji vainiking arterija. 5. DeSinioji
vainiking arterija. 6. Priekiné tarpskilveliné arterija. 7. Juosian¢ioji arterija.
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Paveikslas 5. Vainikiniy arterijy anatomijos kodavimas pagal Leiden konvencijos sistema [Gittenberger 2018][66] (autoriaus pieSinys) A. Vainikinés arterijos
normaliosios anatomijos atveju. B. Dazniausias vainikiniy arterijy anatomijos variantas, esant stambiyjy arterijy transpozicijai. ,,1*“ pirmasis aortos sinusas. ,,2
antrasis aortos sinusas. ,,R* desinioji vainiking arterija. ,,L* Priekiné tarpskilveliné arterija. ,,Cx* juosiancioji arterija . Rodyklé nurodo chirurgo zvilgsnio krypt;.
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Jei viename sinuse yra dviejy vainikiniy arterijy Ziotys, formuléje tai
pazymima atskiriant VA nurodancias raides kableliu. Jei VA proksimalinés
dalies eiga yra intramuraling, tai formuléje pazymima ,,** simboliu uz VA
koduojancios raidés [65,66]. 5 paveiksle pavaizduoti VA anatomijos variantai
ir juos atitinkancios ,,Leiden konvencijos® VA formulés, esant normaliajai
Sirdies anatomijai ir dazniausias VA anatomijos variantas esant SAT.

2.4. Paplitimas

Stambiyjy arterijy transpozicija nustatoma 3 — 7% naujagimiy gimusiy su
ISY arba 20 — 30 naujagimiy i§ 100 000 [10,11]. Tarp ligoniy, kuriems
diagnozuotos mélynosios Sirdies ydos, SAT nustatoma iki 20% [11]. Kaip ir
daugelio kity jgimty sklaidos defekty atveju, tiksli SAT priezastis néra
zinoma. Liebman ir kt. duomenimis, paprasta SAT forma dazniau nustatoma
berniukams, taciau kompleksinés SAT formos daznis tarp berniuky ir
mergaiciy nesiskiria [12]. Dazniausiai SAT nustatoma kaip sporadinis atvejis
ir néra susijusi su §eiminio paveldéjimo atvejais, o literatiiroje aprasoma JSY
rizika tarp SAT ligonio giminaiciy yra panasi j bendrosios populiacijos [67].
Visgi, retais atvejais, apraSoma SAT Seimin¢ asociacija [68—70].

2.5. Diagnostika

Kaip ir bet kuri kita [SY SAT gali biiti diagnozuojama antenataliai arba
postnataliai [71-76]. Antenataliné diagnostika — ultragarsinis vaisiaus
iStyrimas atlickamas rutininés néStumo priezitiros metu [52]. Mokslinéje
literatliroje nurodoma keletas antenatalinés SAT diagnostikos privalumy
[71,76,77]. Antenataliai nusta¢ius kriting [SY, blisimi tévai turi laiko nuspresti
dél néstumo nutraukimo, o apsisprende testi néStumag — turi laiko pasiruosti
naujagimio su kritine JSY gimimui. Antenataliai nustatius SAT gimdyti
galima toje gydymo jstaigoje, kurioje galima suteikti specializuotg Sirdies
chirurgijos pagalba, arba netoli jos [71]. Tokiu atveju, naujagimio nereikia
transportuoti, arba transportavimo trukmé yra trumpesné [78]. Nors
naujagimiy, kuriems diagnozuotos kritinés JSY, transportavimas j ISY
gydymo centrus yra rutininé ir saugi praktika, tokiy ligoniy transportavimas
susijes su tam tikromis rizikomis [77-79].

Antenataliné SAT diagnostika leidzia sudaryti tinkamg gimdymo,
postnatalinio gydymo ir jei reikia transportavimo j specializuotg JSY gydymo
jstaiga plang. Naujagimiai, kuriems SAT diagnozuota antenataliai, gydymo
istaiga, kurioje teikiamos specializuotos JSY gydymo paslaugos, pasiekia
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greiCiau, ir jy klinikiné buklé buna geresné [71,77,78,80-83]. Ligoniy,
kuriems SAT diagnozuota antenataliai, gydymo SAAO rezultatai geresni
[77,80,82,84,85].

Nors antenataliné diagnostika SAT atveju turi teigiamg jtaka Siy ligoniy
gydymo rezultatams, antenataliai diagnozuojamy SAT atvejy dalis islieka per
maza [52,86,87]. Dazniausiai antenataliai diagnozuojama iki 50% SAT atvejy
[71,80,87-92]. Labai retai antenataliai pavyksta diagnozuoti vir§ 70% SAT
atvejy [83,85,93]. Nepakankamos antenatalinés SAT diagnostikos priezastys
néra aiskios [52]. Galima spéti, jog tam jtakos turi nacionalinés néStumo
priezitiros programos, populiacija aptarnaujanciy néStumo specialisty
prieinamumas ir kompetencija, néSCiyjy ultragarsinés diagnostikos
prieinamumas, ir nésciyjy pozilris. Khoshnood ir kt. duomenimis, dalis
néséiyjy néStumo metu gali nesilankyti gydymo jstaigose [93]. Pastaruoju
metu keiCiantis néStumo priezilros gairéms, tobul¢jant ultragarso
technologijoms, didéjant néstumag prizitrin¢iy mediky kompetencijoms,
ateities perspektyvos dziugina. Ravi ir bendraautoriai aprasé antenataliai
diagnozuoty SAT atvejy skai¢iaus augima nuo 14% 2003 metais iki 77% 2015
metais [86]. Kiti autoriai taip pat mini antenataliai diagnozuoty SAT atvejy
skaiCiaus augima, nors ir ne tokj rysky [87,94].

Kol antenataliné SAT diagnostika po truputj geré¢ja, postnatalinés SAT
diagnostikos poreikis iSlieka. SAT diagnostika paremta klinikiniu,
priklauso nuo SAT formos ir yra aprasyta klinikiniy simptomy skyriuje.
Specifiniy laboratoriniy tyrimy leidzianCiy patvirtinti arba paneigti SAT
diagnoze néra. Laboratoriniy tyrimy rezultatai labiau atspindi ligonio bendra
biikle nei konkre¢ig JSY. Svarbiausias vaidmuo diagnozuojant SAT po
gimimo tenka instrumentiniam iStyrimui. Dabar aukso standartu
diagnozuojant SAT (ir kitas [SY) laikomas ultragarsinis Sirdies istyrimas,
taciau svarbus ir kiti neinvaziniai bei invaziniai tyrimo metodai.

2.5.1. Elektrokardiografija

Elektrokardiografiniai radiniai esant SAT yra nespecifiniai. Tuoj po
gimimo uZraSyta elektrokardiograma dazniausiai yra normali [40]. Elektrinés
Sirdies asies nuokrypis i deSing ir DS hipertrofijos pozymiai gali buti
vieninteliai poky¢iai naujagimio su SAT elektrokardiogramoje. Sie pozymiai
yra nespecifiniai ir gali buiti randami sveiky naujagimiy elektrokardiogramose
[40,95]. Nors elektrokardiografijos vaidmuo diagnozuojant SAT nedidelis,
taiau $is metodas ypaC svarbus perioperacinei ligonio prieziirai.
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Elektrokardiografija leidzia diagnozuoti Sirdies ritmo ir laidumo sutrikimus
tiek pries operacinj SAT gydyma, tiek ir po jo [96,97].

2.5.2. Radiologiniai tyrimo metodai
2.5.2.1. Krutinés lastos rentgenografija

Ka tik gimusio naujagimio su SAT tiesiné krttinés Iastos rentgenograma
gali buti normali, taCiau ilgainiui iSrySkéja trys klasikiniai SAT
rentgenologiniai pozymiai: ,kiausinio ant virvutés* vaizdas, kardiomegalija,
plauciy  kraujagysliy pieSinio parySkéjimas (plauciy  kraujagysliy
pilnakraujysté) [40,98]. Anot Somerville ir Grech, kriitinés Iastos
rentgenografija yra paprastas, greitas ir pigus tyrimo metodas, kurio
pagrindinis privalumas — gaunama lengvai archyvuojama diagnostiné
informacija [99]. Diagnozuoti SAT remiantis tik kriitinés lastos
rentgenografija negalima. Kaip ir elektrokardiografija, krutinés Iastos
rentgenografija yra pagalbinis SAT diagnostikos metodas.

2.5.2.2. Sirdies ir stambiyjy arterijy kompiuteriné tomografija

Kompiuteriné tomografija — vaizdinimo metodas, paremtas skirtingy
audiniy savybe sugerti skirtingg Rentgeno spinduliy kiekj [100-102]. Sirdies
ir kraujagysliy sistemos vaizdinimui taikoma kompiuterinés tomografijos
angiografija (tyrimo metodas, kai kompiuteriné tomografija atlickama
naudojant intravening kontrasting medziagg). Kompiuterinés tomografijos
angiografijos metodu galima patvirtinti SAT diagnozg, taip pat jvertinti
intrakarding ir stambiyjy arterijy anatomija, o tai ypa¢ svarbu planuojant
sudétingy SAT formy chirurginj gydyma. Sio tyrimo metu gaunamus vaizdus
apdorojus specialia programine jranga galima rekonstruoti anatominius
pjuvius jvairiose plokStumose arba formuoti trimates rekonstrukcijas. Visgi,
rutiningje klinikinéje praktikoje kompiuteriné tomografija yra pagalbinis SAT
diagnostikos metodas, taikomas kai reikia patikslinti JSY anatomijg
planuojant operacinj gydyma. Taip yra todél, kad $is metodas, nors ir
neinvazinis, taciau susijes su tam tikra rizika ligoniui. Norint gauti patikimus
kompiuterinés tomografijos vaizdus, ligonis tyrimo metu turi guléti ramiai.
Kadangi SAT dazniausiai diagnozuojama naujagimiams arba kiidikiams,
tyrimui atlikti daZniausiai reikalinga anestezija arba sedacija. Sirdies
susitraukimy ir kvépavimo motorikos sukeliami judesio artefaktai blogina
tyrimo metu gaunamy vaizdy kokybe. Tai gali apsunkinti smulkiy
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intrakardiniy ~ struktiiry vaizdinimg ir vertinimg. [103]. Atlickant
kompiuterinés tomografijos tyrima ligonis veikiamas jonizuojancigja
spinduliuote, todél §is tyrimas turéty biti atlickamas tik tuomet, kai nauda
nusveria ala [102]. Sis radiologinés diagnostikos metodas svarbus vertinant
pooperacinius anatominius pokycius. Tobuléjant kompiuterinés tomografijos
aparatinei ir programinei jrangai, nauji speciallis rezimai leidzia patikimai
vizualizuoti ir jvertinti vainikiniy arterijy biukle po anatominés SAT
korekcijos [104].

2.5.2.3. Sirdies magnetinio rezonanso tomografija

Sirdies magnetinio rezonanso tomografija (MRT) — viena i§ magnetinio
rezonanso tomografijos riiSiy, skirta neinvaziniam S$irdies ir kraujagysliy
sistemos anatomijos ir funkcijos jvertinimui. MRT naudojama tiriant iSemin¢
Sirdies liga ir nustatant miokardo gyvybinguma, kardiomiopatijas,
miokarditus, JSY [105-108]. Magnetinio rezonanso tomografijos tyrimas
pagristas skirtingy audiniy savybe skirtingai reaguoti su audinius
veikian¢iomis radijo bangomis stipriame magnetiniame lauke. Sis tyrimas
dazniausiai atlickamas naudojant 1.5T ir 3T magnetinj laukg generuojancius
MRT aparatus [109]. Pastaruoju metu klinikinéje praktikoje pradedami
naudoti ultra-stipry magnetinj lauka (7T ir didesnj) generuojantys magnetinio
rezonanso tomografijos aparatai [110]. Ultra-stipraus magnetinio lauko
tomografija taip pat naudojama tirti Sirdies ir kraujagysliy sistemg [111-113].

Sirdies MRT yra saugus, prieinamas ir neinvazinis tyrimo metodas
leidziantis jvertinti intrakardines ir ekstrakardines struktiiras (stambigsias
arterijas, sistemines ir plauciy venas), o specialis Sirdies MRT rézimai leidzia
jvertinti Sirdies voztuvy funkcijg, kraujo tékme Sirdies ertmése ir stambiosiose
kraujagyslése, miokardo funkcija ir perfuzija, Sirdies funkcija, jvertinti Sunting
kraujotakg ir apskaiiuoti jos dydj [114-116]. Sirdies MRT metu
nenaudojama jonizuojanti spinduliuoté [117]. Siekiant padidinti Sirdies MRT
tyrimo metu gaunamy vaizdy skiriamaja geba naudojama intraveniné
kontrastiné medziaga turinti gadolinio. Retais atvejais $is kontrastas gali biiti
toksiskas [118-120].

Diagnozuojant SAT naujagimiams ir kudikiams, Sirdies MRT yra
papildomas tyrimo metodas. Sirdies MRT tyrimo trukmé yra ilga. Sio tyrimo
metu gaunamy vaizdy kokybé priklauso nuo tiriamojo Sirdies susitraukimy
daznio, geb¢jimo ramiai guléti tyrimo metu ir geb¢jimo sulaikyti kvépavima
kai to reikia. Atliekant Sirdies MRT naujagimiams ir kuidikiams reikalinga
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anestezija, nes jie negeba ramiai guléti ilgg laika ir sulaikyti kvépavima tyrimo
metu [114,116].

2.5.3. Sirdies ertmiy zondavimas ir angiokardiografija

Sirdies ertmiy zondavimas ir angiokardiografija yra intervenciniai
diagnostikos metodai. Siy tyrimy metu naudojama jonizuojanéioji
spinduliuoté ir jodo turinCios kontrastinés medziagos. Encyclopaedia
Britannica angiokardiografija ir Sirdies ertmiy zondavimas jvardijami kaip
vieni pavojingiausiy Sirdies ir kraujagysliy sistemos tyrimy metody [121].
Sirdies ertmiy zondavimas ir angiokardiografija leidzia patikslinti JSY
anatomijg, apskaiCiuoti plauting ir sisteming kraujotaka, nustatyti
intrakardinius ir ekstrakardinius Suntus bei apskaiCiuoti $iy Sunty dydzius
[122—-124].

Atliekant Siuos tyrimus | Sirdies ertmes Rentgeno spinduliy kontroléje
jstumiamas specialus kateteris. Sio kateterio pagalba galima i$matuoti
spaudimg Sirdies ertmése ir stambiosiose kraujagyslése, paimti kraujo
meéginius laboratorinei analizei arba suleisti kontrastinés medziagos ir
uzfiksuoti kraujo tékme Sirdies ertmese ir kraujagyslése, apskaiciuoti plauting
ir sistemine kraujotaka bei kraujagysliy pasipriesinimg [122,124,125]. Siy
tyrimy metu taip pat galima atlikti ir gydomasias proceduras [126].

SAT atveju, $iy tyrimy metu nustatoma diskordantiné ventrikuloarteriné
jungtis, gretutinés JSY, patikslinama VA anatomija [127]. Atliekant §j tyrima
naujagimiams ir kiidikiams bitina anestezija [124,128]. Sirdies ertmiy
zondavimas ir angiokardiografija yra pagalbiniai metodai diagnozuojant SAT
[129]. Sie metodai svarbiis SAT ligoniy gydymui iki ydos i§taisymo ir po jo
[126,130,131].

2.5.4. Ultragarsinis Sirdies tyrimas

Ultragarsinis $irdies tyrimas (echokardiografija) tai SAT ir kity [SY
diagnostikos aukso standartas [40,129,132—134]. Ultragarsinio Sirdies tyrimo
metu naudojamos nekenksmingos ultragarso bangos. Sis tyrimo metodas yra
saugus ir efektyvus [135-137]. Vienas didziausiy ultragarsinés diagnostikos
pavojy — klaidingai nustatoma diagnozé. Taciau kai ultragarsinj Sirdies tyrimag
atlieka patyres echokardioskopuotojas, gaunami patikimi duomenys, kuriy
jautrumas ir specifiskumas diagnozuojant SAT yra aukstas [40]. Sis tyrimas
gali buti atliktas antenataliai arba postnataliai. Antenatalinés diagnostikos
privalumai aptarti Sio skyriaus pradzioje. Diagnozuojant SAT postnataliai,
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naujagimiui atlickamas transtorakalinis ultragarsinis Sirdies tyrimas. Sirdis ir
stambiosios kraujagyslés vertinamos standartiniuose echokardiografiniuose
vaizduose. Keturiy kamery vaizde jvertinama skilveliy ir priesirdziy
tarpusavio padétis. SAT atveju nustatoma konkordantiné atrioventrikuliné
jungtis. Stambiosios arterijos vertinamos penkiy kamery, parasterninés ilgos
aSies, subkostaliniame ir parasterninés trumpos asies vaizduose. Parasterinés
ilgos aSies ir subkostaliniame vaizduose matoma diskordantiné
ventrikuloarteriné jungtis. DS prasideda aorta, i§ kurios proksimaliai
atsiSakoja VA, o distaliau aortos lanko Sakos. KS prasideda PA, kurios kryptis
— nugaros link. PA greit skyla j kaire ir deSing Sakas. Parasterininés trumpos
aSies vaizde PA yra centre, o aorta pastumta j priekj ir desSing [40].
Ultragarsiniu Sirdies tyrimu galima nustatyti gretutines Sirdies ydas, galin¢ias
pakeisti SAT gydymo taktika [138—141]. Ultragarsinio Sirdies tyrimo metu
galima nustatyti VA skaiciy ir Sakojimosi tipg. [vertinama VA ZioCiy padétis
aortos sinusuose. Patyres echokardioskopuotojas gali jvertinti ar néra
intramuraliniy VA segmenty [142—145]. Ultragarsinis Sirdies tyrimas svarbus
ligoniy buklés vertinimui atlikus ydos korekcijg [146—151]. Ultragarsinis
Sirdies tyrimas naudingas atlickant gydomasias procediiras. SAT atveju,
atliekant balioning¢ priesirdziy septostomija, ultragarsinis Sirdies tyrimas gali
pakeisti Rentgeno kontrolg. Taip ligonis apsaugomas nuo jonizuojanciosios
spinduliuotés poveikio [152,153].

2.5.5. Visuotiné naujagimiy patikra

Visuotiné naujagimiy patikra dél kritiniy ISY néra SAT diagnostikos
metodas. Taciau, esant nepakankamai antenatalinei diagnostikai, visuotiné
naujagimiy patikra yra labai svarbi priemon¢, padedanti jtarti galima SAT
arba kitg kritine JSY [154-156]. Patikra dél kritiniy JSY atliekama
iSneSiotiems naujagimiams, pra¢jus bent 24 val. po gimimo. Neinvazinés
pulsoksimetrijos blidu matuojamas kraujo jsotinimas deguonimi
preduktaliniame (deSingje rankoje) ir postduktaliniame (deSingje kojoje)
kraujotakos baseinuose. Patikros rezultatas teigiamas, kai iSmatuojamas
mazesnis nei 95% kraujo jsotinimas deguonimi arba deguonies jsotinimo
skirtumas preduktaliniame ir postduktaliniame baseinuose yra didesnis nei 3%
[155,157,158]. Naujagimiy patikros dél kritiniy ISY neinvazinés
pulsoksimetrijos tyrimu jautrumas siekia 75%, specifiSkumas 99%. Kai
patikra atlickama pra¢jus bent 24 valandoms po gimimo, klaidingai neigiamy
rezultaty daznis 0.05% [159]. Esant teigiamam rezultatui naujagimis
nukreipiamas neatidéliotinam detaliam iStyrimui [155,160]. Literatiiroje
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nurodoma, kad naujagimiy patikra pulsoksimetrijos tyrimu, reikSmingai
pagerina kritiniy JSY aptikimg [154-156,160,161]. SAT priskiriama
geriausiai pulsoksimetrijos tyrimu identifikuojamy kritiniy JSY grupei [162].
Gimdymo jstaigose, kuriose atlickama rutininé naujagimiy patikra del kritiniy
ISY, rizika i§rasyti naujagimj su nediagnozuota SAT yra reik§mingai maZesné
[163]. Naujagimiy patikra dél kritiniy JSY lemia greitesne ydos diagnostika,
o ankstyvas SAT diagnozés nustatymas susijes su geresnémis ligoniy iSeitimis
[156].

Ventrikuloarteriné¢ diskordancija lemia paraleling sisteming ir plauting
kraujotakg. Tokia kraujotakos anatomija lemia reikSmingg hipoksemijg ir
centring cianozg [8,40,61,164—166]. Odos ir gleiviniy spalvos pokytis vienas
i§ pirmyjy SAT klinikiniy simptomy. Cianozés atsiradimas ir progresavimas
yra salygotas kraujo maiSymosi tarp sisteminés ir plautinés kraujotaky
[40,164,165]. Kraujas maiSytis gali per Suntus, esancius priesirdziy, skilveliy
ir stambiyjy arterijy lygmenyse. Esant nerestrikciniams Suntams, maiSymosi
laipsnis tiesiogiai proporcingas plautinei kraujotakai. Veiksniai, kurie mazina
plautine kraujotaka (KSITO, padidéjes plauciy kraujagysliy rezistentiSkumas,
plauciy veny anomalijos) blogina kraujo maiSymasi, intensyvina hipoksemija
ir cianoz¢. Veiksniai didinantys plauting kraujotakg (dideli nerestrikciniai
Suntai, aortos lanko anomalijos), lemia geresnj kraujotakos maiSymasi,
maziau ryskig cianozg ir geresn¢ sisteming oksigenacijg [61]. 1965 m. Neutze,
atsizvelgdamas j kraujotakos maiSymosi laipsnj ir plauting kraujotaka iSskyré
tris SAT klinikinés iSraiskos tipus. Pirmasis Neutze tipas ,,blogo kraujotakos
maiSymosi‘“ yra biidingas SAT be SPD. Antrasis — ,,gero kraujotakos
maiSymosi ir padidintos plautinés kraujotakos tipas* yra budingas SAT kartu
su dideliu SPD arba dideliu AAL. Treciasis — ,,blogo kraujotakos maiSymosi
ir sumazintos plautinés kraujotakos tipas* yra biidingas SAT su SPD ir KSITO
[166].

Ribotas kraujotakos maiSymasis kai kartu su SAT néra SPD, o atvira
ovaliné anga yra restrikciné arba kartu su nerestrikciniais Suntais esant ir
KSITO, lemia progresuojandios cianozés atsiradimg tuoj po gimimo. Siy
ligoniy klinikin¢ buklé bina sunkiausia. Greitai progresuoja hipoksemija,
vystosi acidozé ir Sokas. Taciau, jei néra plauting kraujotaka ribojanciy
faktoriy, o SPD yra didelis, geras kraujotakos maiSymasis lemia pakankama
sisteming oksigenacijg. Kurj laikg $iy ligoniy simptomai btina minimalds, o
ramybés metu simptomy gali visai nebuti. Cianoz¢ iSryskéja verkiant arba
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padidinto aktyvumo (Zindant, esant psichologiniam sujaudinimui) metu. Dél
skilveliy perkrovimo, Siems ligoniams ilgainiui iSsivysto Sirdies
nepakankamumas, o dél per didelés plautinés kraujotakos — negriztama
plautiné hipertenzija [40,166,167]. Ilgainiui atsiranda ir kity simptomy —
tachikardija, tachipnéja, diaforezé, greitas nuovargis Zindant, prastai augantis
svoris, hepatomegalija, galopo ritmas. Sirdies Gizesiai SAT néra badingi, ir
dazniausiai iSklausomi esant pertvariniams defektams, AAL, Ao koarktacijai
ir KSITO [40,61,164,165].

2.7. Natirali eiga

ISsamiausiai ligoniy su SAT natiiralig eigg 1969 m. aprase¢ Liebman ir
bendraautoriai [12]. Autoriy duomenimis be specializuotos kardiochirurginés
pagalbos 30% SAT ligoniy mirSta per pirmg gyvenimo savaitg, 50% per
pirmaji gyvenimo ménesj ir 90% per pirmuosius gyvenimo metus. Kity
autoriy duomenys panasiis. Netaikant gydymo pirmajj mén. iSgyvena tik apie
50% SAT ligoniy. Ligoniy i§gyvenamumas drastiSkai mazéja laikui bégant ir
tik pavieniai ligoniai i§gyvena vienerius metus ar ilgiau [165,168].

2.8. Palaikomasis gydymas

Ligoniai su SAT iki chirurginés ydos korekcijos reikalauja intensyvaus
gydymo ir priezitiros. Priklausomai nuo SAT formos §iy ligoniy bendra bukle
gali varijuoti nuo salyginai neblogos iki kritiskai sunkios. Kadangi daliai
ligoniy SAT néra diagnozuojama antenataliai, o net ir diagnozavus SAT
antenataliai ne visada ligoniai gimsta toje gydymo istaigoje, kurioje yra
galimybés suteikti kardiochirurging pagalba, iy ligoniy biklés stabilizavimui
gali biiti taikomos visos intensyviosios terapijos priemonés (endotrachéjiné
intubacija ir dirbtiné plauciy ventiliacija, deguonies terapija, homeostazés
parametry korekcija) [40]. Sios priemonés yra universalios ir daZniausiai
taikomos gydant visus kritiniy biikliy ligonius. Specifinés palaikomojo ligoniy
su SAT gydymo priemonés skirtos uztikrinti adekvaty arterinio ir veninio
kraujo maiSymasi, bei palaikyti sistemine oksigenacija. Sioms priemonéms
priklauso arterinio latako atvérimas ir / arba jo pratekamumo palaikymas
medikamentinémis priemonémis, ir nerestrikcinio Sunto per priesirdziy
pertvarg sukiirimas chirurginémis arba minimaliai invazinémis intervencinés
kardiologijos priemonémis [169].
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2.8.1. Prostaglandinas E1

1975 Coceani ir bendraautoriai eksperimentiskai jrodé¢ prostaglandiny
vaidmen;j uztikrintant arterinio latako pratekamuma [170]. Tais paciais metais
Elliot ir bendraautoriai apras¢ du JSY atvejus, kai arterinio latako
pratekamumui uZztikrinti, buvo panaudotas intraveninis prostaglandinas E1
(PGE1) [171]. Intraveninis PGE1l vis dar vienintelis medikamentas,
padedantis palaikyti arterinio latako pratekamuma JSY ligoniams,
priklausomiems nuo AAL funkcionavimo [171,172]. Naujagimiui su SAT
intraveniskai skiriamas PGE1 gali atverti ir / arba palaikyti AAL. Taip
uztikrinama adekvati plautiné kraujotaka, kuri lemia didesnj oksigenuoto
kraujo kiekj griztant] i kairjjj priesirdj, o kartu ir didesnj spaudimg kairiajame
priesirdyje ir geresnj kraujo maiSymasi prieSirdziy lygmenyje taip padidinant
sisteming  oksigenacijg ir stabilizuojant ligonio kliniking bikle
[169,171,173,174]. Ligoniy su kritinémis ng biiklei stabilizuoti intraveninio
PGE1 terapija dazniausiai pradedama didelémis dozémis (0.05 — 0.1
mcg/kg/min), kuri atsiradus pakankamam pratekéjimui per AAL sumazinama
iki palaikomosios (dazniausiai 0.01-0.02 mcg/kg/min arba dar maZesnés).
Skiriamas didelémis dozémis PGE1 gali sukelti apnéja (kartais reikalaujancia
endotrachéjinés intubacijos ir dirbtinés plauciy ventiliacijos), bradikardija,
hipotenzija, skysciy ir elektrolity disbalansg, kar§¢iavima, odos raudon;j [175—
177]. Skiriant PGE1 mazomis (palaikomosiomis) dozémis uZztikrinamas
adekvatus AAL pratekamumas, o nepageidaujamy reakcijy beveik néra
[176,178]. Ilgalaiké intraveninio PGE! terapija skatina AAL remodeliacija.
Sio proceso metu AAL sieneléje daugéja elastiniy skaiduly, sutvirtéja intima
ir sienelés histologiné struktlira tampa panasi j elastinés arterijos. Dél
remodeliacijos AAL pratekamumui uztikrinti reikia maZzesnés PGE1 dozés
[179].

2.8.2. Sunto priesirdziy pertvaroje suformavimas

Deja, nors intraveninio PGEI infuzija pagerina kraujo maiSymasi ir Siek
tieck padidina sisteming oksigenacijg, daZzniausiai vien S$ios priemonés
neuZztenka ligonio biiklei stabilizuoti iki ydos iStaisymo [40]. Jei atvira ovaliné
anga arba PPD yra per mazi, arba jy visai néra, kraujo maiSymasis priesirdziy
lygmenyje yra nepakankamas. Tokiu atveju, siekiant pagerinti kraujo
maiSymasi, reikia sukurti naujg arba padidinti esama Suntg prieSirdziy
pertvaroje. Tai galima atlikti chirurgiskai arba intervencinés kardiologijos
metodais.

36



1948 m. Blalock, Hanlon ir Thomas eksperimenty su gyviinais metu
iStobulino dalies priesirdziy pertvaros pasalinimo (septektomijos) operacijos
metodika [180]. O 1950 metais Blalock ir Hanlon aprasé pirmaja operacing
priesirdziy septektomija ligoniui su SAT [181]. Blalock-Hanlon operacija
atlickama kriitines lasta atvérus deSine lateraline torakotomija. PrieSirdziy
pertvara paSalinama be dirbtinés kraujo apytakos plakancios Sirdies
salygomis. 1965 m. Edwards ir Bargeron aprasé §ios operacijos modifikacija,
kurios metu priesirdziy pertvara nerezekuojama, bet perkeliama taip, jog
kraujas i$ desiniojo plauciy veny nukreipiamas desinj priesirdj ir skilvelj, taip
padidinant kraujo maiSymasi ir sistemine oksigenacija [182]. Siais laikais
chirurginé prieSirdziy septektomija dazniausiai atlieckama dirbtinés kraujo
apytakos (DKA) salygomis, kaip sudétiné JSY korekcijos dalis. Laiking
paliacijg chirurgiskai paSalinant prieSirdziy pertvarg, iSstimé intervencinés
procediiros, kuriy metu neatveriama kriitinés lastos ertmé. Tai leidZia iSvengti
intratorakaliniy sgaugy formavimosi ir apsunkintos pakartotinés chirurgijos —
galutinio ydos iStaisymo.

1966 m. Rashkind ir Miller apras¢ trijy SAT ligoniy paliacija PPD
suformuojant balioninés angioplastikos Rentgeno kontrol¢je metodu, kuris
Siuo metu laikomas aukso standartu teikiant neatidélioting pagalba
naujagimiams su kritinemis JSY [183]. Klasikinés balioninés priesirdziy
septostomijos (BPS) metu bendrosios anestezijos salygomis naudojant
transvening femoraling prieiga per restrikcing atvirg ovaling angg i kairjji
priesirdj jstumiamas specialus kateteris su balionéliu gale. Rentgenoskopiskai
patvirtinus kateterio pozicija kairiajame prieSirdyje balionas iSpuciamas.
Priesirdziy pertvara supléSoma staiga trukteléjus iSpusta baliong atgal [183].
Kai §i procedura atlieckama kuidikiams ar vyresniems vaikams, priesirdziy
pertvara biina sustoréjusi ir neplysta. Tokiu atveju klasikiné BPS procedura
biina neefektyvi. Park ir bendraautoriai pasiiilé vietoje baliono kateterio gale
pritvirtinti atlenkiamus chirurginio skalpelio aSmenis ir pertvarg jpjauti
[184,185]. Ilgainiui atsirado ir daugiau BPS procediiros modifikacijy [186—
189]. BPS, atlickama patyrusiy specialisty specializuotame Sirdies zondavimy
kabinete, pritaikytame naujagimiams ir maziems vaikams, yra saugi ir
efektyvi procedira, kurios metu suformuojama adekvati ilgalaike
komunikacija priesirdziy lygyje [190,191]. Kaip ir bet kuri kita intervenciné
gydomoji procediira ar operacija, BPS ir jos variantai susij¢ su tam tikromis
rizikomis ir komplikacijomis. Atliekant $ig procediirg labai svarbu tinkamai
pozicionuoti baliong. Klasikinés BPS procediiros metu baliono pozicijai
nustatyti naudojama kenksminga jonizuojanti Rentgeno spinduliuoté [183].

IStobuléjus echokardiografijai, Rashkind BPS procediirg tapo jmanoma atlikti
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baliono pozicija kontroliuojant echokardioskopo pagalba naujagimiy
intensyviosios terapijos — reanimacijos skyriuje [152,153,192-196]. BPS
komplikacijos skirstomos j mechanines (balion¢lio plySimas, negaléjimas
suskleisti balionélio), traumines (atrioventrikuliniy voztuvy, tus¢iyjy veny,
plautiniy veny, prieSirdziy ausyCiy ar laisvyjy Sirdies sieny pazeidimas),
embolines ir elektrines (Sirdies ritmo ir laidumo sutrikimai sukelti
intrakardiniy manipuliacijy procediiros metu) [197-200]. Dél didelés
potencialios $iy komplikacijy Zalos ligonio sveikatai, BPS rekomenduojama
atlikti tik tose gydymo jstaigose, kuriose yra adekvati kardiochirurginé
priedanga [201,202]. Kartais BPS gali buti neefektyvi. Tokiu atveju i
suformuotg pertvaros defekta galima jterpti metalinj stenta, kuris uZtikrinty
adekvaty kraujo maiSymasi per priesirdziy pertvarg, arba atlikti chirurging
septektomijg, arba, SAT atveju, atlikti neatidélioting chirurging ydos korekcija
[202-207].

2.9. Chirurginio gydymo metodai

SAT chirurginis gydymas prasidéjo Blalock ir Hanlon pasiiilyta prieSirdziy
septektomijos operacija [181]. Nors ir efektyvi, taciau SAT paliacija atliekant
priesirdziy septektomija arba septostomijg téra laikinas pagalbos budas. SAT
chirurgijos tikslas — atkurti normalig dviejy skilveliy kraujotaka, kai
sisteminiu kraujo apytakos ratu teka arterinis kraujas, o plautiniu — veninis.
Siam tikslui pasiekti prireiké daug laiko ir pastangy, o visos sukurtos
chirurginés SAT korekcijos metodikos yra laikomos sudétingiausiomis
procediiromis su kuriomis gali susidurti JSY operuojantis chirurgas [13,208—
217].

2.9.1. Fiziologin¢ ydos korekcija

Pirmieji radikalios SAT korekcijos méginimai buvo nukreipti normaliosios
kraujotakos anatomijos suktirimui. Nepavykstant sékmingai atlikti radikalios
anatominés korekcijos, SAT gydymo pastangos buvo nukreiptos normaliosios
kraujotakos fiziologijos sukirimui. Sios korekcijos principas chirurgiskai
pertvarkyti kraujotakg taip, kad sisteminés kraujotakos ratu tekéty arterinis
kraujas, kurj stumty morfologinis DS, o plautinés kraujotakos ratu tekéty
veninis kraujas stumiamas morfologinio KS. Pirmieji tokios operacijos
metodikg 1953 metais pasitlé Lillehei ir Varco. Autoriai operavo 8 ligonius,
i§ kuriy iSgyveno tik 2 [208]. 1956 T. Baffes aprasé¢ panasios operacijos
modifikacija, kurig gana sékmingai pritaiké klinikinéje praktikoje [209].
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Reikia pabrézti, jog tiek Lillehei ir Varco, tiek Baffes operacijos buvo sukurtos
ir pritaikytos dar nesant iSvystytai DKA technologijai.

2.9.1.1. Baffes veny sukeitimo operacija

Baffes pasitlyta SAT korekcijos metodika apémé keliy etapy chirurgine
paliacijg. Baffes operacijos principas — iStaisyti SAT sukeiCiant | §irdj
jitekanciy tusCiyjy veny ir plauciy veny zioCiy lokalizacija. Pirmuoju
operacijos etapu, krutinés lastg atvérus deSinés torakotomijos pjuviu,
netaikant dirbtinés kraujo apytakos, deSiniojo plaucio veny ziotys perkeliamos
i§ kairiojo ] deSinjjj prieSirdj. O kraujas i§ apatinés tusCiosios venos
homograftu nukreipiamas j kairjji priesirdj [209]. Tarp 1956 ir 1959 Baffes
tokiy operacijy atliko 117. Suminis Baffes operacijos mirStamumas 29%.
Operacinis mirStamumas tarp ligoniy operuotais pirmaisiais metais buvo 50%,
o tarp ligoniy operuoty 1959 tik 8.3% [218]. Antras Baffes operacijos etapas
— visiskas veny jtekéjimo sukeitimas. Sios operacijos metu, visiskai atskiriama
arteriné ir veniné kraujotaka, panaSiai kaip ir pirmosios operacijos metu,
perkeliant kairiojo plaucio veny ziotis i§ kairiojo j deSinjji prieSirdj, ir
nukreipiant veninj virSutinés tusciosios venos krauja j kairjjj priesirdj [209].
Nepaisant s¢kmingy Baffes operacijos pirmo etapo rezultaty, antrojo etapo
operacija taip ir nebuvo iSbandyta klinikingje praktikoje [219,220].
Besivystant DKA technologijai, Baffes operacija iSstimé kitos SAT
korekcijos metodikos [220]. Baffes operacijos reikSme iliustruoja 2009 metais
aprasytas klinikinis SAT paliacijos Baffes ir modifikuotos Mustard
priesirdinés korekcijos atvejis. Ligoné, kuriai chirurginé paliacija atlikta
laikais, kai daugelis kity ligoniy gimusiy su SAT neiSgyvendavo né mety,
susilauké dviejy vaiky ir gyveno normaly gyvenimag beveik puse¢ amziaus
[221].

2.9.1.2. Korekcija priesirdziy lygmenyje

Fiziologiné SAT korekcija priesirdziy lygmenyje pirma kartg pasiilyta
1954 m. H. M. Albert, kuris ja iSbandé eksperimentuose su Sunimis [222].
Albert operacija nebuvo atlikta Zzmonéms, taciau tapo pagrindu vystant SAT
korekcija priesirdziy lygmenyje. Siek tiek modifikuota 4/bert SAT korekcijos
priesirdziy lygmenyje operacijg klinikingje praktikoje 1957 m. pritaiké 4.
Meredino ir bendraautoriai. Si operacija nebuvo sékminga [223]. Prireiké dar
keleriy mety, kol buvo atlikta pirmoji s€¢kminga SAT korekcija [210].
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2.9.1.2.1. Senning priesirdziy sukeitimo operacija

1959 m. Senning apras$é¢ pirma sékminga chirurging SAT korekcijg [210].
Senning sugalvojo genialia metodika, leidzianCiag sukarpyti ir susiiti
priesirdzius taip, jog sisteminis veninis kraujas, griztantis j Sirdj, biity
nukreiptas per dviburj voztuvg ir KS j PA, o arterinis kraujas griztantis i$
plauciy biity nukreiptas per triburj voztuvg ir DS | Ao. Taip suformuojama
normali kraujotakos fiziologija [210].

Sékmingai Senning korekcijai butina kruopsciai, detaliai ir tiksliai
suplanuoti priesirdziy pjuvius. Mayo kliniky chirurgas Kirklin su komanda
1960 — 1964 m. atliko daugiausia Senning operacijy, taciau jy rezultatai
nebuvo geri [224]. Nepakankamai gerus Senning SAT korekcijos rezultatus
galgjo salygoti keletas faktoriy. Originali Senning operacijos metodika yra
labai sudétinga [219,225,226]. Po §ios operacijos suformuoti priesirdziai biina
nedideli, o tai gali salygoti pooperacinj mazo minutinio tiirio sindromg
[219,227]. Kadangi Kirklin, kartu su kolegomis, Senning operacija taiké
siekdami koreguoti jvairias SAT formas jvairaus amziaus ligoniams, dalis
nesékmingy atvejy, ypac ligoniy su SAT ir SPD grupéje, galéjo buti nulemti
padidintos plautinés kraujotakos salygoto plauciy kraujagysliy pazeidimo
[224,228]. Operacijos techninis sudétingumas, mazas prieSirdziy tiiris po
operacijos ir nepakankamai geri rezultatai, léme jvairiy Senning operacijos
modifikacijy atsiradimg [211,212,229-231].

2.9.1.2.2. Mustard priesirdziy sukeitimo operacija

1962 m. Wilson aprasé modifikuotos Senning operacijos koncepcija, kurig
nesékmingai iSbandé operacingje. 1963 m. chirurgas Mustard sékmingai
klinikinéje praktikoje pritaiké labai panaSia i Wilson pasiilyta priesirdinés
SAT korekcijos metodika. 1964 m. savo patirt] Mustard apra$é literatiroje
[212]. Mustard operacijos principas ir pagrindinis skirtumas nuo Senning
korekcijos — kraujotakos perskirstymui priesirdziuose naudojamas autologinio
perikardo lopas. Kaip ir Senning korekcija, Mustard operacija atlickama DKA
salygomis. Sustabdzius Sirdj, atveriamas deSinysis prieSirdis. Visiskai
pasalinama prieSirdziy pertvara. Autologiniu perikardo lopu kraujotaka
perskirstoma taip, jog veninis kraujas i§ tusciyjy veny per dviburj voztuva
tekéty i KS, o arterinis kraujas i$ plauc¢iy veny per triburj voztuva tekéty i DS
[212]. Mustard ir kt. lydéjo sékmé, nes didele dalj jy operuoty ligoniy sudaré
vyresnio amziaus SAT be SPD ligoniai, kuriems kiidikystéje buvo atlikta
priesirdziy septektomija Blalock-Hanlon metodika [61,212,225]. Mustard
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operacija yra techniSkai lengvesné, paprasCiau atkartojama, o ja atlikus
priesirdziy tiiris buna didesnis, tai 1émé, jog Si operacija iSstimé Senning
operacija [219].

llgainiui, daugé¢jant asmeny, kuriems atlikta Mustard SAT korekcija,
iSryskéjo su $io tipo operacija susijusios problemos. Pirmiausia, nors ir
techniskai maziau sudétinga nei Senning korekcija, Mustard operacija vis tiek
sudétinga. Sios korekcijos metu ypa¢ svarbu naudoti tinkamo dydZio ir formos
perikardo lopa kraujotakos nukreipimui. Lopo dydZio ir formos nuokrypis nuo
idealaus lemia stambiyjy veny obstrukcijg [226,232,233]. Per mazas lopas
salygoja veninés kraujotakos i$ tus¢iyjy veny j KS obstrukeija. O per didelis
lopas sglygoja arterinés kraujotakos i§ plauciy veny j DS obstrukcija [226].
Antroji problema susijusi su Mustard korekcija — ritmo sutrikimai
atsirandantys po operacijos [234-236].

Dél minéty pooperaciniy problemy, dalis JSY chirurgijos centry vél grjzo
prie Senning korekcijos [226]. Ankstyvasis pooperacinis iSgyvenamumas
geresnis tarp ligoniy, kuriems atlikta Mustard korekcija, lyginant su
ankstyvuoju pooperaciniu iSgyvenamumu tarp ligoniy, kuriems atlikta
Senning korekcija, bet pooperaciniy obstrukciniy komplikacijy ir ritmo
sutrikimy daznis didesnis tarp ligoniy, kuriems atlikta Mustard korekcija
[226,237,238]. Mokslin¢je literatiiroje galima rasti publikacijy, kuriose
nurodoma, jog ligoniy, kuriems atlikta Senning korekcija, funkciné biiklé ir
gyvenimo kokybé geresné, nei ligoniy, kuriems atlikta Mustard korekcija
[239]. Taip pat galima rasti ir publikacijy, kuriose nurodoma, jog funkciné
klase, gyvenimo kokybé¢ ir fizinio aktyvumo tolerancija nesiskiria tarp ligoniy,
kuriems SAT korekcija koreguota Semning arba Mustard operacija
[237,238,240].

2.9.1.3. Priesirdinés korekcijos vaidmuo Siandien

1977 m. Quaegebeur ir bendraautoriai apibendrino Senning ir Mustard
operacijy skirtumus, privalumus ir trikumus. Autoriy nuomone abi $ias
metodikas turéty pakeisti radikali ydos korekcija— SAAO [226]. 1987 m. savo
atsakyme j dr. Bove publikacija dr. Senning rasé ,,Manau, jog prieSirdinés SAT
korekcijos, kaip ,,aukso standarto, laikas greit baigsis <...> Tobulé&jant
chirurginei technikai ir geréjant pooperacinei priezidirai randasi chirurgy
komandy, kurios sékmingai operuoja naujagimius pirmomis gyvenimo
savaitémis. Todél, manau, jog radikali anatominé korekcija taps SAT gydymo
»aukso standartu artimoje ateityje, o prieSirdiné korekcija bus atlieckama tik
tiems keliems ligoniams, kuriems radikali korekcija bus netinkama* [241].
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Biitent taip ir atsitiko. Sios disertacijos raSymo metu visuotinai priimta, jog
aukso standartas gydant SAT yra anatominé korekcija, atkuriant
ventrikuloartering konkordancija. Taciau buitina pabrézti, jog prieSirdiné SAT
korekcija néra uzmarstin nustumta chirurginé technika, jdomi tik istoriniu
pozitriu. Kiekvienas JSY operuojantis chirurgas turi Zinoti ir moketi atlikti
Sias operacijas. Anot Konstantinov ir bendraautoriy islieka keturios
fiziologinés korekcijos priesirdziy lygmenyje indikacijos [219]:

- Ligoniy, kuriems SAT diagnozuota vyresniame amziuje gydymas, kai
dviejy etapy radikali korekcija yra nejmanoma arba neracionali
[219,242,243].

- Sisteminés oksigenacijos pagerinimas ligoniams, kuriems diagnozuota
SAT su SPD ir plauciy kraujagysliy pazeidimu [244,245].

- Ligoniy su atrioventrikuline ir ventrikuloarterine diskordancija (jgimta
koreguota SAT) radikalus gydymas (prieSirdiné fiziologiné korekcija yra
sudétiné dvigubo atkeitimo operacijos dalis) [246—249].

- Ligoniy su izoliuota skilveliy inversija gydymas[250-254].

2.9.2. Anatominé ydos korekcija

IstoriSkai Sirdies chirurgai pirmiausia mégino koreguoti SAT atkurdami
normalig anatomijg. Ilga laikg pastangos sukurti normalig anatomijg buvo
bergzdzios. Pirmieji méginimus atlikti tokia korekcija dar 1954 m. aprasé
Mustard ir bendraautoriai [255]. Pirmosios operacijos buvo nesékmingos.
Kity ISY chirurgijos centry chirurgy patirtys taip pat buvo nesékmingos [256—
258].

Atsiradus galimybei $ig yda koreguoti, atlickant fiziologing korekcija,
susidoméjimas anatomine korekcija kiek pribléso. Laikui bégant, iSryskéjo su
fiziologine korekcija susijusios atokios komplikacijos ir susidoméjimas
radikalia anatomine korekcija émé augti. 1969 m. Rastelli pasitilé anatominés
korekcijos metodika skirta koreguoti SAT su SPD ir KSITO [213]. Sig
metodikg tais paciais metais s€ékmingai iSbandé Rastelli bendradarbis Wallace
[214]. 1975 m. chirurgas i§ Brazilijos Jatene aprasé¢ pirma sékmingg tikrai
radikalios anatominés korekcijos atveji — stambiyjy arterijy atkeitimo
operacija [13]. Biitent $i operacija, kartu su Lecompte manevru, tapo aukso
standartu gydant ligonius su SAT [216]. Nors yra ir kity operacijy, taciau jy
principas panasus — ventrikuloarterinés konkordantinés jungties atstatymas ir
VA perkélimas j naujos aortos Saknj [259—261] Aristotle JSY operacijy
klasifikatoriuje, visos radikalios anatominés SAT korekcijos operacijos
priskiriamos sudétingiausiy chirurginiy procedtiry grupei [217].
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2.9.2.1. Rastelli operacija

1969 m. Rastelli pasiiilyta metodika, skirta koreguoti specifiniam SAT
tipui — transpozicijai su SPD ir KSITO. Operacijos principas — per deSing
ventrikulotomijg sintetiniu lopu arterinis kraujas nukreipiamas i§ KS per SPD
1 Ao. PA padalijama, proksimalinis jos galas uzsiuvamas, o distalinis galas
sujungiamas su DS panaudojant konduitg su voztuvu [213,214,262].

Pagrindinis $ios operacijos privalumas — atlikus SAT korekcija arterinis
kraujas j Ao teka stumiamas KS (kaip ir normaliosios anatomijos atveju). Sig
metodikg galima pritaikyti kitoms JSY koreguoti [262]. Rastelli operacija turi
ir trikumy. SAT atveju, korekcijg Sia metodika galima atlikti tik tuo atveju,
jei su SAT yra ir SPD. Labiau paplitusios SAT be SPD formos gydymui
Rastelli operacija netinka. Rastelli operacijos metu PA atkurti reikalingas
konduitas. Laikui bégant konduitas degeneruoja ir jj reikia keisti [263—-266].
Rastelli operacija yra techniskai sudétinga procediira. Sios operacijos metu
arterinis kraujas lopu nukreipiamas SPD j Ao. Labai svarbu tinkamai parinkti
lopo dydj ir formg. Per mazas lopas salygos kraujotakos obstrukcija | Ao. Per
didelis lopas trukdys kraujui tekéti i rekonstruotg PA [266—-269].

2.9.2.2. Jatene stambiyjy arterijy atkeitimo operacija

1975 m. Jatene ir bendraautoriai aprasé pirmajj sékminga stambiyjy
arterijy atkeitimo operacijos pritaikyma klinikingje praktikoje [13]. Siek tiek
véliau Yacoub aprasé du ligonius, kuriems buvo atlikta SAAO, panasi |
apraSyta Jatene [215]. Nors i§ penkiy pirmy ligoniy, operuoty Jatene,
iSgyveno tik vienas ligonis, ta¢iau SAAO ilgainiui tapo ,,aukso standartu‘
gydant SAT [270].

Originali Jatene operacija atlickama hipotermijoje, naudojant DKA.
Kylancioji Ao iSpreparuojama iki proksimalinés Ao lanko dalies, PA
kamienas ir Sakos — iki segmentiniy plauciy arterijy. Perspaudziama Ao,
sustabdoma Sirdis ir stambiosios arterijos perkerpamos skersai. IS Ao Saknies
iSkerpamos VA ziotys su Ao sienelés krasteliu, tuomet iSpreparuojamos
proksimalinés VA dalys. VA Ziotys reimplantuojamos buvusios PA Saknyje
(kuri nuo Siol vadinsis neo-aortos (neo-Ao) Saknimi). Suformuojama neo-Ao
Saknies ir distalinés kylanciosios Ao anastomozeé. Ao Saknies (kuri nuo Siol
vadinsis neo-plauciy arterijos (neo-PA) Saknimi) sienos defektai, like¢ po VA
zioCiy iSkirpimo, rekonstruojami autologiniu perikardu arba alomedziaga,
arba ksenomedziaga (pats Jatene vienos VA ZzioCiy defekta rekonstravo
autologiniu perikardu, o kitos — alogeniniu glutaraldehide fiksuotu kietuoju
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smegeny dangalu). Galiausiai suformuojama neo-PA ir PA bifurkacijos
anastomoz¢. Paskutiniai du etapai gali biiti atlickami atleidus Ao, Sirdies
reperfuzijos metu. Jei yra pertvariniy defekty, jie uzdaromi pries atleidziant
Ao [13,270]. Techniskai sudétingiausias operacijos etapas — VA ZioCiy
reimplantacija, taciau daugiausiai problemy keliantis etapas — neo-PA Saknies
ir PA bifurkacijos anastomozé. Biitent Si anastomozé po SAT korekcijos
Jatene metodu atsiduria tokioje anatominéje lokalizacijoje, jog gali nuspausti
] neo-Ao Saknj perkelta kairigja VA. Taip pat, dé¢l lokalizacijos neo-PA
anastomozei budingas didesnis nei priimtina tempimas. Todél Yacoub,
operuodamas savo ligonius, PA rekonstravo, naudodamas papildoma
sintetinio kraujagyslinio protezo intarpg [215].

Kadangi sintetinis kraujagyslinis protezas laikui bégant neauga, jo
naudojimas salygoja pakartotinio operacinio gydymo poreikj. O tai panaikina
vieng reikSmingiausiy SAT radikalios anatominés korekcijos stambiyjy
arterijy lygmenyje privaluma. 1981 m. Lecompte apras¢ Jatene operacijos
modifikacijg skirtg iSspresti neo-PA rekonstrukcijos sunkumus [216]. Tam
Lecompte pasiiilé perkelti PA bifurkacijg vir§ Ao. Sis manevras pavadintas
Lecompte vardu iSsprendé tris su SAAO susijusius sunkumus. Pirmiausia,
ventraliné PA bifurkacijos translokacija techniSkai palengvino stambiyjy
arterijy distaliniy ir proksimaliniy galy anastomozes. Ventraliai translokuotos
PA anatominé¢ padétis pasikeité taip, jog iSorinis reimplantuoty VA spaudimas
neo-PA praktiskai nejmanomas. Galiausiai, Lecompte manevras priartina PA
bifurkacijg prie neo-PA Saknies, tai saglygoja mazesnj tempimg ir kraujagyslés
rekonstrukcijai nebereikia dirbtinio protezo intarpo [216].

Irodzius, jog chirurginé SAT korekcija stambiyjy arterijy lygmenyje, nors
ir techniSkai sudétinga, taCiau jmanoma, reikéjo nuspresti, kada atlikti
korekcija. Geri laikinos paliacijos, atliekant Rashind BPS, rezultatai lémée, jog
fiziologiné korekcija priesirdziy lygmenyje buidavo nukeliama antriesiems
ligonio gyvenimo metams [61]. Atlikus SAAO, sisteminiu skilveliu tampa
morfologinis KS, kuris iki operacijos kraujg stumia j plaucius. Dirbant zemo
spaudimo sistemoje, vystosi KS miokardo involiucija, todél radikalig
anatoming korekcija, stambiyjy arterijy lygmenyje, reikia atlikti kuo greiciau.
Yacoub ir kt., galvodami, jog net ir ankstyvoje kudikystéje KS gali biiti per
silpnas sisteminei kraujotakai palaikyti, sitil¢ korekcijg atlikti dviem etapais.
Pirmuoju etapu, pasiaurinant PA, KS paruosiamas darbui auksto spaudimo
sistemoje. Antruoju etapu atlickama SAAQ [271]. Galimybg atlikti sékminga
vieno etapo anatoming¢ SAT korekcija SAAO ankstyvosios kudikystés
amziuje, apra$é keletas Sirdies chirurgy grupiy (tarp jy ir Yacoub bei kolegos)
[272-276]. Ivairiy SAT formy gydymo aukso standartu tapo naujagimystés
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amziuje atlickama radikali anatominé korekcija pagal Jatene su Lecompte
manevru.

2.9.2.3. Kitos anatominés korekcijos metodikos

1978 m. Aubert ir kt. apras¢e SAAO modifikacija, kurios metu nereikia
atlikti VA ZiocCiy translokacijos. Aubert operacijos metu, skersai perkirpus Ao
ir PA, kraujas | VA arterijas nukreipiamas lopu i§ neo-Ao j VA Zziotis per
chirurgiskai suformuotg aortopulmoninj langg. Distalinés stambiyjy arterijy
dalys  anastomozuojamos su  atitinkamomis  Saknimis, atkuriant
ventrikuloartering konkordancija [277]. Nors §i operacija atlickama labai
retai, taCiau esant tam tikriems VA anatomijos variantams, gali buti vienintelis
radikalios korekcijos biidas, todél yra biitina Zinoti kiekvienam JSY chirurgui.
Kaip ir Rastelli operacijos alternatyvas, skirtas koreguoti SAT su SPD ir
KSITO.

1982 m. Lecompte ir kolegy aprasyta Reparation a | ‘Etage ventriculaire
(REV) operacija, skirta koreguoti SAT su SPD ir KSITO, nenaudojant
konduito PA rekonstrukcijai. Sios operacijos metu, kraujotaka j Ao i§ KS
nukreipiama per SPD, lopo pagalba suformuojant intraskilvelinj tunel;.
Atlikus Lecompte manevra, suformuojama tiesioginé jungtis tarp DS ir PA
[14]. Lecompte REV operacija iSsprendé konduito naudojimo problemas,
taCiau tiek Rastelli, tieck Lecompte operacijos metu kraujotaka i§ KS i Ao
vyksta per SPD, todél islieka tikimybé¢, jog ligoniui augant KSITO gali
progresuoti.

1984 m. Nikaidoh pasiilé konduito naudojimo ir kraujotakos per SPD
problemas isspresti, atlieckant dorzaling aortos 3aknies translokacijg. Sios
operacijos metu, KSIT ir SPD rekonstruojami translokuojant Ao Saknj su VA
1 stenozuotos PA pozicija. Distalinis PA kamieno galas sujungiamas su DS
iSvarymo trakto defektu, likusiu po Ao Saknies translokacijos. Nikaidoh
operacijos privalumai — morfologinis Ao voztuvas perkeliamas j KS, kartu
pasalinant KSITO ir uzdarant SPD, o PA rekonstrukcijai nenaudojamas
konduitas [259].

2003 m. Yamagishi ir bendraautoriai apra$¢ pusiau pasukty kamieny
sukeitimo (half-turned truncal switch) operacija, skirta koreguoti SAT su SPD
ir nedidelio — vidutinio laipsnio KSITO arba esant kairiojo arterinio voztuvo
anomalijai (pvz. dviburiam PA voztuvui) [261]. Yamagishi operacijos metu
iSpreparuojamos abiejy stambiyjy arterijy Saknys su voztuvais. Abi Saknys
apsukamos ir translokuojamos j normaliosios anatomijos pozicijas. Taip
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atkuriama ventrikuloarteriné konkordancija bei i§saugomos abiejy stambiyjy
arterijy voztuvy funkcijos [261].

2.9.3. Kitos operacinio gydymo galimybés

Esant nepalankiai anatomijai, kai kurio nors skilvelio dydis yra
nepakankamas, gali biiti formuojama vieno skilvelio kraujotaka (esant
morfologinio KS hipoplazijai, disbalansiniam dvigubam jtekéjimui i DS,
disbalansinei AV komunikacijai ar kitoms panaSioms ydoms, kai atlikus
korekcija, morfologinio KS dydzio nepakakty sisteminei kraujotakai
uztikrinti) arba pusantro skilvelio kraujotaka (esant morfologinio DS
hipoplazijai) [278,279]. Nors literatiiroje yra aprasSyta sékmingy dviejy
skilveliy paliacijos atvejy, kai su SAT kartu randamas per mazas KS ar DS
[280,281].

2.10. Specifinés vélyvosios SAAO komplikacijos ir jy gydymas

Specifines vélyvasias komplikacijas po SAAO galima suskirstyti j dvi
pagrindines grupes: deSiniosios pusés pazeidimus ir visas kitas komplikacijas.
DaZniausi deSiniosios pusés pazeidimai — neo-PA kamieno ir $aky stenozés.
Tai dazniausiai diagnozuojamos vélyvosios SAAO komplikacijos. Kai kuriy
autoriy duomenimis, neo-PA stenozés (neo-PAS) nustatomos iki 50% ligoniy,
kuriems atlikta SAAO [282-286].

Tikslios neo-PAS susiformavimo priezastys nezinomos. Galimi keli
patofiziologiniai mechanizmai. Neo-PA suformuojama anastomozuojant
distalinj PA kamieng su DS prasidedancia Ao $aknimi [13]. Pries atliekant Sig
anastomoz¢ i§ Ao Saknies iSkerpamos VA ziotys kartu su aortos sienelés
krasteliu. Kai kuriuose centruose VA Ziotys iSkerpamos kartu su labai mazu
Ao sienelés krasteliu. Kituose centruose, kartu su VA Zziotimis iskerpama
beveik visa Valsalvos sinuso sienelé. Kraujagyslés sienos defektai, like po VA
zioCiy iSkirpimo, daZniausiai rekonstruojami, panaudojant jvairiy formy
autologinio perikardo arba kitus lopus (alogeninés kilmeés, ksenomedziagos
arba sintetinius) [13,216,275,282,286-292]. Kai kuriuose centruose, neo-PA
Saknis rekonstruojama distalinés PA audiniais, siekiant iSvengti vélyvyjy neo-
PAS formavimosi [275,282,287-290,292]. Literattroje, neo-PAS aprasomos
visose ligoniy, kuriems atlikta SAAQ, grupése, nepriklausomai nuo neo-PA
Saknies rekonstrukcijos pobtdzio. O kai kuriy autoriy duomenimis, neo-PAS
dazniau formuojasi, kai atliekama tiesioginé anastomoz¢ su distaline PA
[286]. Kitas su SAAO technika susijgs faktorius galintis lemti neo-PAS
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formavimasi yra Lecompte manevras (ventraliné PA bifurkacijos
translokacija) [216]. Norint atlikti §] manevra reikia iSpreparuoti PA Sakas ir
neo-PA Saknj i§ aplinkiniy audiniy. Manevras iStempia PA bifurkacijg vir$
kylanciosios Ao ir gali lemti padidintg neo-PA anastomozés srities, kamieno
ir Saky tempimg. Nepakankamai iSpreparuotos neo-PA Sakos ir Saknis gali
neigiamai paveikti Siy struktiiry augimg. ISpléstinis $iy strukttiry preparavimas
gali sukelti perteklinj sgaugy formavimasi, o tai taip pat gali trikdyti neo-PA
ir jos Saky augima ir lemti vélyvyjy neo-PAS formavimasi
[130,216,282,286,293].

Vélyvyjy neo-PAS nasta SAAO ligoniams pakankamai didelé. Tki 30%
ligoniy, kuriems susiformuoja neo-PAS, reikia papildomo intervencinio arba
operacinio gydymo[282,287,293,294]. Sios disertacijos ra§ymo metu, pirmo
pasirinkimo neo-PAS po SAAO gydymo metodas — perkutaniné kateteriné
intervencija. Sis gydymo biidas laikomas saugesniu nei pakartotiné operacija
[292,295-298]. Lee ir bendraautoriy duomenimis 14% ligoniy, kuriems
atlickama perkutaniné kateteriné intervencija dél neo-PAS, patiria su
procediira susijusiy komplikacijy. I §j skaiCiy nejtraukti atvejai, kai reikalingas
pakartotinis gydymas [130]. Dazniausios neo-PAS gydymo komplikacijos —
pakartotinio gydymo poreikis, aortopulmoniniy fistuliy susiformavimas,
vainikinés kraujotakos sutrikimas dél iSorinio VA suspaudimo. Pakartotinio
intervencinio arba chirurginio gydymo reikia iki 40% ligoniy, kuriems
taikytas gydymas dél neo-PAS. Dazniausiai, pakartotinis gydymas reikalingas
tada, kai neo-PAS gydoma, atliekant perkutaning balioning angioplastika.
Nors literatliroje apraSsoma atvejy, kai pakartotinai reikia gydyti ligonius po
chirurginés neo-PAS korekcijos arba stentavimo [130,282,292,293,299].
Kitos dvi komplikacijos, aortopulmoniniy fistuliy susiformavimas ir iSorinis
VA suspaudimas, pasitaiko reciau, taCiau yra Zymiai pavojingesnés, todél
priskiriamos didziosioms komplikacijoms. Kilus Sioms komplikacijoms,
bitinas neatidéliotinas gydymas. Literatiiroje aprasyti aortopulmoniniy
fistuliy susiformavimo atvejai po perkutaninés balioninés angioplastikos
procediry. Si komplikacija zymiai daznesné, atliekant neo-PAS stentavima,
ir ypatingai dazna, liZus stentui, pakartotiniy dilatacijy metu. Jatrogeninés
kilmés aortopulmonines fistules galima gydyti tiek atviros chirurgijos metu,
tiek ir perkutaninés intervencinés kardiologijos metodais [130,293,300-306].
Vainikinés kraujotakos sutrikimas dél iSorinio VA suspaudimo gali atsirasti
tuomet, kai neo-PAS gydymui j stenozés sritj jterpiamas stentas. Daugiau Sios
komplikacijos atvejy aprasyta tik pradéjus stenty jterpimg j PA arba jos Sakas.
Siais laikais, esant galimybei taikyti jvairius vaizdinimo metodus, didelés
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rizikos grupés ligonius galima nustatyti prie§ procedirg ir iSvengti Sios
komplikacijos [130,307,308].

Likusiy SAAO komplikacijy grupe sudaro kairiosios pusés ir VA ZioCiy
pazeidimai. Si vélyvyjy SAAO komplikacijy grupé yra Zymiai retesné nei
desiniosios pusés pazeidimai [286,292,294,309-316]. Dazniausiai minimi
kairiosios pusés pazeidimai yra neo-Ao Saknies dilatacija, neo-Ao voZztuvo
(neo-AoV) nesandarumas, KSITO ir aortos lanko obstrukcija. Nors neo-Ao
Saknies dilatacija ir neo-AoV nesandarumas nustatomas daugeliui SAAO
ligoniy, Siy bikliy atsiradimo priezastys ir reikSmé iSlicka neaiskios
[23,51,54,131,310,317-319]. Neo-Ao Saknies dilatacijos paplitimas tarp
SAAO ligoniy yra tiesiogiai proporcingas pooperacinio periodo trukmei. Neo-
AoV nesandarumo paplitimas Sioje ligoniy populiacijoje taip pat tiesiogiai
koreliuoja su pooperacinio periodo trukme. Neo-AoV nesandarumas gali
iSlikti stabilus arba progresuoti. Vidutinj laipsnj virSijantys neo-AoV
nesandarumas ir kliniskai reikSmingo neo-Ao Saknies dilatacijos atvejai
diagnozuojami labai retai, ir papildomas gydymas dé¢l $iy biikliy dazniausiai
nereikalingas [23,51,54,131,310,317-319]. Labiausiai tikétina Siy bukliy
atsiradimo priezastis susijusi su neo-Ao Saknies ir voztuvo morfologine kilme.
Pries SAAO S$ios struktiros buvo PA dalis. Tikétina, jog Saknies ir voZtuvo
audiniai néra pritaikyti dirbti didelio spaudimo sistemoje, ir veikiami arterinio
kraujospiidzio ilgainiui pleciasi.

SAT koregavus SAAOQ, klititis kraujui tekéti i§ KS dazniausiai formuojasi
KSIT arba aortos lanke. Sios komplikacijos yra labai retos, tadiau joms
i§sivyscCius, buitinas operacinis arba intervencinis gydymas. Didziausia rizika
KSITO issivystyti, susijusi su prie§ operacine patologija. Literatliroje
nurodomi KSITO po SAAO rizikos veiksniai yra KSITO, esanti prie§ SAT
korekcija, PA voztuvo stenozé, dviburis PA voztuvas ir TBA
[286,292,310,311,313,313]. Esant Siems pokyciams SAAO galima atlikti tik
tuo atveju, kai kartu galima istaisyti ir KSITO. Jei obstrukcijos koreguoti
nejmanoma, pasirenkamas alternatyvus SAT korekcijos metodas (Rastelli,
Lecompte, Nikaidoh ar kitos operacijos). Tai lemia itin mazg KSITO po
SAAO daznj. Jei atlikus SAAO ilgainiui susiformuoja KSITO, ja reikia
pasalinti chirurginiu btudu [292,313]. Aortos lanko obstrukcija po SAT
korekcijos SAAO dazniausiai susijusi su aortos lanko anomalija (nutrukusiu
aortos lanku, aortos lanko hipoplazija arba aortos koarktacija) buvusia pries
ydos korekcija [131,311-313]. Nors retais atvejais, nauja aortos koarktacija
gali susiformuoti jau po SAAO. Pagrindinis vélyvosios Ao lanko obstrukcijos
rizikos ir papildomo gydymo poreikj lemiantis veiksnys yra SAAO metu
koreguota Ao lanko patologija [131,286,311,312,320]. Kaip ir KSITO, Ao
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lanko obstrukcijos dazniausiai pasireisSkia greiCiau nei neo-PAS. Skirtingai
nuo KSITO, Ao lanko obstrukcijas galima gydyti intervencinés kardiologijos
metodais arba atviros chirurgijos metu [23,131,286,292,311-313,320].

Atliekant SAAO, VA Ziotis reikia iskirpti i§ natyvinés Ao Saknies ir
reimplantuoti j neo-Ao Saknj. Su VA zioCiy reimplantacija susijusios
komplikacijos gali kilti ir ankstyvuoju, ir vélyvuoju pooperaciniais periodais
[44,314,321]. Tik pradéjus SAT koreguoti SAAO, chirurgai suprato, jog
pooperacinius vainikinés kraujotakos sutrikimus lemia blogai reimplantuotos
VA ziotys. Ir dabar VA ZioCiy reimplantacija yra pats svarbiausias ir
sudétingiausias SAAO etapas. IStobuléjus SAAO technikai, laikoma, jog VA
anatomija turi minimalig jtaka operacijos sékmei ankstyvuoju pooperaciniu
laikotarpiu [322]. Vélyvuoju pooperaciniu laikotarpiu, VA Zio€iy obstrukcija,
kurig dazniausiai sukelia reimplantacijos sitiliy randé¢jimas arba Zio¢iy augimo
sutrikimas, pasitaiko gana retai [314-316]. Angeli ir bendraautoriai dazniausia
ligoniy, kuriems atlikta SAAQ, pakartotinio operacinio gydymo priezastimi
jvardija vainikinés kraujotakos sutrikimus dél VA Ziociy obstrukcijos [310].
Nors kity autoriy publikacijose aprasomi tik pavieniai vainikinés kraujotakos
sutrikimy po SAAO atvejai [314-316]. Taip gali biiti todél, jog dalis ligoniy,
kuriems atlikta SAAO, gali nejausti jokiy simptomy, arba dél savo amziaus
negali tinkamai jy jvardinti [310,314]. Kadangi VA Ziotyse besivystanti
obstrukcija sukelia globalig miokardo iSemijg, kuri gali lemti ligonio mirtj,
biitina nuolatiné visy ligoniy, kuriems atlikta SAAO, priezidira ir kontrolé
[321]. Kadangi pasitaiko asimptominiy S$ios komplikacijos atvejy, kai
kurivose centruose visiems ligoniam, kuriems atlikta SAAQ, rutiniSkai
atlickamas angiografinis VA tyrimas [51,310]. Nustaius VA ZioCiy
pazeidimg, ligonis nukreipiamas pakartotinam operaciniam gydymui
[310,315,316]. Literatiiroje aprasyta atvejy, kai VA obstrukcijg tam paciam
ligoniui reikéjo Salinti kelis kartus [316].
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3. TIRIAMIEJI IR TYRIMO METODAI

Duomenys $iai disertacijai rinkti 2020 m. balandzio mén. — 2021 m.
gruodzio mén. vykdyto retrospektinio, nerandomizuoto, monocentrinio
biomedicininio tyrimo metu. Vykdyti §j biomedicininj tyrimg 2020 m. kovo
31 d. gautas Vilniaus regioninio biomedicininiy tyrimy etikos komiteto
leidimas (nr. 2020/3-1212-702, leidimo kopija pridéta Sios disertacijos
desimtajame skyriuje ,,Priedai®).

3.1. Tiriamieji ir jy atranka

Si ligoniy, kuriems VUL SK S&irdies ir kratinés chirurgijos centre atlikta
SAAO, sveikatos duomeny analizé yra stebimasis, nerandomizuotas,
retrospektinis, monocentrinis tyrimas. Kontrolinés grupés Siame tyrime
nejmanoma sudaryti, nes tyrimo populiacijg sudaro asmenys, kuriems taikytas
operacinis gydymas dél retos jgimtos biiklés, kuri negydant visuomet yra
letali. Tiriamieji stratifikuoti | grupes pagal operacijos atlikimo laikg, SAT
forma, VA anatomijg ir jy ZioCiy reimplantacijos metodika, tik atlickant
statisting analize. | tyrimg jtraukti asmenys, kuriems iki 2019 m. pabaigos
atlikta radikali anatominé SAT korekcija pagal Jatene. Nuo 1977 m. iki 2019
m. gruodzio mén. 31 d., tarp 176 dél SAT gydyty ligoniy, Senning priesirdiné
korekcija atlikta 46 ligoniams (26.14%), o SAAO atlikta 130 (73.86%)
ligoniams. Tarp operuoty ligoniy 11 (6.25%) buvo uzsienio pilieciai.
AStuoniems uZzsienio pilieCiams atlikta Senning korekcija, trims — Jatene
SAAO. Lietuvoje ligoniai, kuriems diagnozuota SAT, gydomi tik VUL SK
Sirdies ir kriitinés chirurgijos centre. Miisy centre SAAO pirmg kartg atlikta
1977 m. Pirmosioms dvejoms operacijoms nepavykus, iki 1989 m. SAAO
nebuvo atliekamos. Pirmoji Senning korekcija atlikta VUL SK 1986 m. buvo
s¢kminga. Tai lémé, jog kurj laikg pirmo pasirinkimo SAT gydymo metodas
buvo Senning priesirdiné korekcija. 1996 m. Senning korekcijy ir SAAO
atlikta po tris, o nuo 1997 m. pirmo pasirinkimo SAT gydymo metodu tapo
Jatene SAAOQ. Paskutinj kartg Senning SAT korekcija VUL SK atlikta 2004
m (1 ir 2 diagramos).

VUL SK Sirdies ir krttinés chirurgijos centre priesirdiné SAT korekcija
neatlickama jau ilgg laikg. Daugelis ligoniy, kuriems atlikta priesirdiné SAT
korekcija miisy centre buvo kiidikiai tarp vieneriy ir dvejy mety amziaus,
kuriems ydos korekcija atlikta paliatyviais tikslais, siekiant pagerinti
gyvenimo kokybe. Dé¢l didelio heterogeniskumo, $iy ligoniy duomeny
palyginimas su ligoniy, kuriems yda koreguota SAAO, duomenimis yra ne-
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[l Senning operacijos ! Stambiujy arterijy atkeitimo operacijos

Diagrama 1. Kasmet Vilniaus universiteto ligoninés Santaros klinikose atlikty stambiyjy
arterijy transpozicijy korekcijy skaicius.
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Diagrama 2. Suminis 1979 — 2020 m. Vilniaus universiteto ligoninés Santaros klinikose
atlikty stambiyjy arterijy transpozicijy korekeijy skaicius.
tikslingas. Todél Sioje disertacijoje analizuojami tik ligoniy, kuriems SAT
koreguota SAAO, duomenys. | tyrimg i§ viso jtraukti 127 asmenys,
atitinkantys jtraukimo kriterijus ir neatitinkantys nejtraukimo kriterijus
(Diagrama 3). RaSytinis sutikimas atlikti §iy asmeny sveikatos duomeny
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analize (dalyvauti tyrime) gautas i§ ligoniy ar jy tévy (globéjy) tyrimo
protokole numatyta tvarka.

1977 — 2020 m. VUL SK dél SAT operuoti
ligoniai
n=176

Atlikta Senning
operacija
n=46

Atlikta Jatene
stambiyjy arterijy
atkeitimo operacija
n=129

Atlikta konversija UZsienio
j SAAO piliediai
n=1 n=3

] tyrima jtraukti ligoniai
n= 127

Diagrama 3. Tiriamyjy atranka. Santrumpos: VUL SK — Vilniaus universiteto ligoninés
Santaros Kliniky Sirdies ir kriitinés chirurgijos centras. SAT — stambiyjy arterijy transpozicija.
n — skai€ius. SAAO — stambiyjy arterijy atkeitimo operacija.

SAT ir kitos ISY Lietuvoje gydomos tik VUL SK Sirdies ir kritinés
chirurgijos centre. Pooperaciné $iy ligoniy priezitira taip pat vykdoma misy
centre, o ligoniui sulaukus 18 mety, tolesné ligonio prieziiira vykdoma VUL
SK JSY kompetencijos centro darbuotojy. Ligoniy sveikatos duomenys rinkti
1§ VUL SK informacinés sistemos ,,Elektroniné Ligos Istorija“ ir medicininiy
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dokumenty (ligos istorijy, operacijos ir anestezijos protokoly, ambulatoriniy
korteliy).

3.2. Tiriamyjy jtraukimo ir nejtraukimo j tyrimg kriterijai

Itraukimo kriterijai:
1. SAT korekcija atlikta VUL SK Sirdies ir kriitinés chirurgijos centre.
2. Yda koreguota SAAO pagal Jatene.
3. Operacija atlikta iki 2019 m. gruodzio mén. 31 d.

Nejtraukimo kriterijai:
1. Medicinos dokumentuose isSreikStas rastiSkas tiriamojo ir/ar tiriamojo
atstovy nesutikimas dé¢l tiriamojo asmens medicinos duomeny naudojimo
biomedicininiy tyrimy tikslais.
2. Asmuo operacijos metu nebuvo Lietuvos Respublikos pilietis arba
nuolatinis gyventojas.
3. Asmuo per 30 dieny laikotarpj po ydos korekcijos iSvyko gyventi j uzsienio
valstybe.

3.3. Galima rizika bei Zala tiriamiesiems

Visi tyrime dalyvave asmenys gavo jprasta gydyma. Toks pat gydymas
buvo skirtas ir | tyrimg nejtrauktiems asmenims, tod¢l dalyvaudami tyrime,
asmenys nerizikavo daugiau, nei tyrime nedalyvave. Tyrimui reikalingi
duomenys rinkti i§ medicinos dokumenty (tiriamyjy asmeny ligos istorijy,
ambulatoriniy korteliy, operacijy zurnaly). Surinkta tiriamyjy asmeny
sveikatos informacija apie nustatyta ISY, taikyta gydymga ir dalyvavima
tyrime yra konfidenciali ir prieinama tik tyréjams. Atliktas stebimasis tyrimas
jtakos tiriamyjy gydymui neturéjo, todél su tyrimu susijusiy Salutiniy reiskiniy
nefiksuota. Rizikos tiriamyjy asmeny sveikatai nebuvo. Su sveikatos
informacijos tvarkymu susijusi asmens duomeny atskleidimo rizika
sumazinta, pseudomizuojant tiriamuosius identifikuojancius duomenis.
Tyrimo dalyviai kompensacijos ar uzmokesCio negavo. Tyréjai jokios
finansinés naudos neturéjo.

3.4. Operacijos technika

SAT korekcija VUL SK S$irdies ir kriitinés chirurgijos centre atlickama
naujagimystés laikotarpiu, taikant standarting Jatene SAAO su Lecompte
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manevru. Si operacija yra pirmo pasirinkimo SAT korekcijos metodas. Ydos
korekcija atlickama vidurinés sternotomijos pjuviu atvérus kriitinés 13sta.

ISpreparuojama kylancioji Ao, proksimalinis Ao lankas, PA kamienas,
bifurkacija ir Sakos iki pirmyjy skiltiniy Saky. Suleidziamas heparinas.
Standartine metodika kaniuliuojama distalin¢ kylancioji Ao ir deSinysis
priesirdis arba tusc¢iosios venos. Kaniulés prijungiamos prie DKA kontiiro
vamzdziy ir pradedama DKA. AAL perkerpamas ir abu jo galai uZsiuvami. |
proksimaling kylancig Ao jstatoma antegradinés kardioplegijos kaniulé.
Ligonis atSaldomas iki 18 — 25 °C, kraujagysliniu spaustuku perspaudziama
kylancioji Ao ir Salto kraujo kardioplegija sustabdoma $irdis. Ao perkerpama
vir$ sinotubulinés jungties. IS Ao Saknies iSkerpamos VA Ziotys su Ao sienelés
krasteliu. PA perkerpama Siek tiek proksimaliau bifurkacijos. I buvusios PA
Saknj (kuri atlikus SAAO vadinsis neo-Ao Saknimi) jsiuvamos VA Ziotys.
Atlickamas Lecompte manevras. Neo-Ao Saknis, su reimplantuotomis VA,
anastomozuojama su distaline kylan¢ia Ao. Trumpam sustabdoma DKA,
atveriamas deSinysis prieSirdis ir uzsiuvamas PPD. UZsiuvus atriotomija
pradedama DKA. Sildant ligonj, autologiniu perikardu arba alomedZiaga, arba
ksenomedziaga rekonstruojami defektai, lik¢ Ao Saknyje (kuri atlikus SAAO
vadinis neo-PA Saknimi) i§ jos iSkirpus VA ziotis. Galiausiai
anastomozuojama neo-PA arterijos Saknis ir distaline PA. Atliekama oro
embolijos profilaktika ir atleidziama kylanti Ao. Reperfuzuojama Sirdis.
Atsistacius pakankamai Sirdies veiklai ir suSildzius ligonj, palaipsniui
sustabdoma DKA. PaSalinamos veninés DKA kaniulés ir kardioplegijos
kaniulé. Heparino sukelta koaguliopatija koreguojama intravenine protamino
sulfato infuzija. PaSalinama arteriné DKA kaniulé. Implantuojamas
peritoninés dializés kateteris, j tarpuplautj ir pleuros ertmes jkiSami drenai.
Atliekama hemostaz¢ ir operacija uzbaigiama. SAAO schema pavaizduota 6
paveiksle.

Jei kartu su SAT reikia koreguoti SPD, KSITO, Ao lanko anomalijas (Ao
koarktacija, nutriikusi Ao lanka, Ao lanko hipoplazija), plauciy veny
anomalijas (dalinj arba visiskg anomalinj plauciy veny jtekéjima, plauciy veny
Zio&iy stenozes) ar kitas gretutines JSY, Sios gali biiti koreguojamos ligonio
Saldymo arba Sildymo metu, arba sustabdzius kraujotaka, esant giliai
hipotermijai.

Misy centre Ao lanko anomalijos koreguojamos gilioje hipotermijoje
sustabdzius kraujotakg taikant antegrading smegeny perfuzija. Ao lankas
atveriamas 1iSilginiu pjiviu pagal maZzgja kreive. Lankas iSplatinamas
naudojant ksenomedziagos lopa. Koregavus Ao lanko anomalija, atlickami

oro pasalinimo i§ Ao lanko ir nusileidzianciosios Ao manevrai. Sustabdoma
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Paveikslas 6. Stambiyjy arterijy atkeitimo operacija pagal Jatene su Lecompte manevru,
naudojant aorto-bikavaling dirbting kraujo apytaka (O. Barisaités pieSiniai). A. Stambiosios
arterijos perkerpamos skersai. IS aortos Saknies iSkerpamos vainikiniy arterijy Ziotys. B.
Vainikiniy arterijy ziotys reimplantuojamos j neo-aortos Saknj. Neo-plauciy arterijos Saknies
siena rekonstruojama perikardo lopais. C. Atlickamas Lecompte manevras. Anastomozavus
distaling kylancia aorta su neo-aortos Saknimi suformuojama neo-aorta. Po to uZzsiuvamas
priesirdziy pertvaros defektas. D. UZzsiuvus atriotomija, suformuojama neo-plauciy arterija,
anastomozuojant plauciy arterijos bifurkacija su neo-plauciy arterijos Saknimi.

1 — arteriné dirbtinés kraujo apytakos kaniulé. 2 — aortos spaustukas. 3 Perkirptos
kylanciosios aortos distalinis segmentas. 4 — perkirptos plauciy arterijos bifurkacija. 5. Veninés
dirbtinés kraujo apytakos kaniulés. 6. Vainikiniy arterijy reimplantacijos vietos plauciy arterijos
Saknyje. 7. Plauciy arterijos Saknis iki operacijos, neo-aortos Saknis po operacijos. 8. Vainikiniy
arterijy ziotys. 9. Aortos Saknis iki operacijos, neo-plauciy arterijos Saknis po operacijos. 10.
Vainikings arterijos. 11. | neo-aortos Saknj reimplantuotos vainikiniy arterijy ziotys. 12. Neo-
plauciy arterijos Saknies sienos defektai rekonstruoti perikardo lopais. 13. UzZsittas priesirdziy
pertvaros defektas. 14. Suformuota neo-aorta. 15. Ventraliau neo-aortos suformuota neo-
plauciy arterija. 16. Uzsititas deSiniojo prieSirdzio pjiivis.

55



antegradiné smegeny perfuzija ir pradedama jprasta DKA. Jprasta metodika
tesiama SAAQO. SPD plastika ir kity intrakardiniy defekty korekcija misy
centre dazniausiai atlickama suformavus neo-Ao. SPD uzlopomas sintetiniu
pintu poliesterio lopu per deSing atriotomijg arba deSiniaja ventrikulotomija.
Kitos ydos koreguojamos priklausomai nuo $iy ydy anatomijos. Intrakardiniy
ydy korekcija uzbaigiama PPD korekcija. Atlikus Sias korekcijas, toliau
tesiama SAAOQ.

3.5. Apibrézimai

Intraoperacinés mirtys — mirtys, jvykusios operacingje, SAT korekcijos
metu. Ankstyvasis mir§tamumas — mirtys, jvykusios iki 30 pooperacinés paros
arba pries iSrasant ligonj i§ ligoninés. Jei nenurodyta kitaip, ankstyvas
mirStamumas apskai¢iuojamas ligoniy mirusiy iki 30 pooperacinés paros arba
pries iSraSant i§ ligoninés skaiCiy padalinus i§ bendro tiriamyjy skaiciaus.
ISgyvene ligoniai — ligoniai, kuriems po SAAO operacijos iSgyveno ilgiau nei
30 pary arba buvo iSrasyti i§ ligoninés. Vélyvasis mirStamumas — mirtys,
jvykusios pragjus 30 pary po operacijos, arba iSrasius ligon;j i ligonines. Jei
nenurodyta kitaip, vélyvasis mirStamumas apskaic¢iuojamas ligoniy mirusiy
po 30 pooperacinés paros arba israSius i§ ligoninés skaiCiy padalinus i$
iSgyvenusiy ligoniy skai¢iaus. Bendras mir§tamumas — visos stebé¢jimo metu
jvykusios mirtys. Ankstyvas pooperacinis sergamumas (ankstyvosios
komplikacijos) — visos, su atlikta SAAO, susijusios buklés, atsirandancios
ankstyvuoju pooperaciniu laikotarpiu ir reikalaujancios papildomo gydymo,
prailginan¢ios gydymo trukme¢ reanimacijoje ir hospitalizacijg arba
lemiangios letalig iSeitj. Sioms biikléms priklauso: lokalios (operacinés
zaizdos infekcija, mediastinitas) ir sisteminés infekcijos, Gminis inksty
pazeidimas (kai reikalinga pakaitiné inksty terapija), pooperacinis
kraujavimas (kai reikalinga kraujo produkty transfuzija arba kraujavimo
stabdymas pakartotinés operacijos metu), laikinos elektrinés Sirdies
stimuliacijos poreikis, Giminis pokardiotominis sindromas, resternotomija ir
atviras Sirdies masazas, pagalbinés kraujotakos priemoniy taikymas.
Vélyvasis pooperacinis sergamumas (specifinés vélyvosios komplikacijos) —
vélyvuoju pooperaciniu laikotarpiu atsirandancios, su atlikta SAAO
susijusios, buklés (neo-AoV nesandarumas, neo-Ao Saknies dilatacija,
miokardo iSemija dél VA ZioCiy paZeidimo, pooperacinés Ao lanko
anomalijos, neo-PA kamieno ir jos Saky stenozes, Sirdies ritmo sutrikimai,
progresuojantis Sirdies nepakankamumas, ilgalaikis pagalbinés kraujotakos
priemoniy poreikis, Sirdies transplantacijos poreikis).
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3.6. Duomeny statistiné analizé

Nuasmeninti tiriamyjy sveikatos duomenys tyrimo laikotarpiu kaupti
Sifruotoje ir slaptazodziu apsaugotoje duomeny bazéje, kuri buvo saugoma
Sifruotoje ir slaptazodziu apsaugotoje kompiuterinéje laikmenoje. Statistiné
analiz¢é atlikta surinktus duomenis apdorojant R statistinés analizés paketu R
v. 3.44 (R Core Team, R Foundation for Statistical Computing: Vienna,
Austria, 2018) [323].

Kiekybiniy tolydziyjy duomeny normalumas vertintas taikant vizualinj
duomeny atvaizdavimo histograma vertinimg, duomeny vidurio padéties
charakteristiky analize (vidurkio, medianos ir modos atitiktimi), ir
apskaiciuojant Shapiro-Wilk bei Kolmogorov-Smirnov kriterijus. Kiekybiniai
tolydiis duomenys, pasiskirst¢ pagal normaliojo skirstinio désnj, aprasyti
pateikiant vidurkj (X) bei standartinj nuokrypi (s). Kiekybiniai tolydas
duomenys, kuriy pasiskirstymas neatitinka normaliojo skirstinio désnio,
aprasyti pateikiant mediang (X) ir tarpkvartilinj plotj (IQR) arba imties
duomeny aibés plotj (min-max). Kokybiniai duomenys aprasomi pateikiant
absoliuty daznj (m) ir santykinj daznj procentine iSraiska. Kiekybiniy
tolydziyjy duomeny palyginimas tarp grupiy atliktas, naudojant studento t-
testa nepriklausomoms imtims, vienfaktoring dispersiné analiz¢ (ANOVA)
duomenis koreguojant pagal Bonferroni bei apskaiCiuojant Welch F kriterijy,
Wilcoxon-Mann-Whitney U kriterijy arba Kruskal-Wallis H kriterijy
priklausomai nuo lyginamy grupiy skaiciaus ir duomeny pasiskirstymo.
Kokybiniai duomenys tarp grupiy lyginti naudojant y? arba Fishers tikslyjj
kriterijy. Skirtumai tarp grupiy laikomi statistiskai reikSmingais, kai statistiniy
metody kriterijy p-reik§més mazesnés nei 0.05. Skirtumai tarp grupiy laikomi
tendencija, kai statistiniy metody kriterijy p-reikSmés svyravo tarp 0.05 ir 0.1.
Tiriamyjy iSgyvenamumo analizé¢ atlikta naudojant Kaplan-Meier metoda.
Skirtingy grupiy iSgyvenamumo funkcijy palyginimas atliktas naudojant Log-
rank kriterijy. Vertinant, operacijg iSgyvenusiy ligoniy vélyvajj sergamuma,
atlikta iSgyvenamumo be pakartotinio gydymo analizé¢ naudojant Kaplan-
Meier metoda. Sios i§gyvenamumo funkcijos tarp grupiy taip pat palygintos
log-rank kriterijumi. Visose iSgyvenamumo analizése, atliktose naudojant
Kaplan-Meier iSgyvenamumo analizés metodsa, cenziiruoti duomenys —
ligoniai, kuriy steb¢jimas baigtas. Aktuarinis i§gyvenamumas tarp skirtingy
grupiy vertintas praéjus 1, 3, 5, 10, 15 ir 20 mety po SAAO. Siekiant nustatyti
ankstyvojo mir§tamumo, vélyvojo sergamumo ir pakartotinio operacinio (arba
intervencinio) gydymo poreikio rizikos veiksnius, buvo atlikta logistiné

regresiné analizé. Atlikus vienfaktor¢ logisting regresing analiz¢ atrinkti
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faktoriai kuriy p-reik§mé maZesné nei 0.2. Sie faktoriai jtraukti j daugianarés
logistinés regresijos modelj. NereikSmingi faktoriai, kuriy p reikSmés
didesnés nei 0.05, atgalinés pazingsnés regresijos (angl. backwards stepwise
regression) principu pasalinti i§ suformuoty regresijos modeliy. Skirtingy
modeliy kokybé vertinta remiantis Akaike informacijos kriterijumi (angl.
Akaike information criterion). Isrinktas galutinis modelis su maziausiu Akaike
informacijos kriterijumi.

Visy auksCiau minéty statistinés analizés metody rezultatai laikomi
statistiSkai reikSmingi, jei kriterijaus p-reikSmé yra mazesné¢ nei 0.05.
Statistiné tendencija laikoma tuo atveju, jei 0.05 < p-reik§meé <=0.1.
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4. REZULTATAI

Analizuojamu laikotarpiu, tarp 1977 ir 2019 m. pabaigos, VUL SK
atlickamy stambiyjy arterijy atkeitimo operacijy skaicius svyravo nuo 0 iki 9
procediiry per metus (mediana 2 operacijos/metus, IQR 0-5.5). Keturiems
miisy kohortos ligoniams SAAOQ atlikta dviem etapais. Vienam SAT su SPD
grupés ligoniui iki SAAO operacijos, atlikta PA siaurinimo (PAB) operacija.
Siam ligoniui paaugus, PAB teko pakartoti, siekiant paruosti KS radikaliai
dviejy skilveliy korekcijai. Deja, antrg PAB komplikavo galvos smegeny
hemoragija. Sékminga SAAO Siam ligoniui atlikta pragjus sveikimo
laikotarpiui po cerebrovaskulinio jvykio. Dviem TBA ligoniams, operuotiems
tik pradéjus jsisavinti SAAO metodikg, dél kartu su SAT diagnozuotos
anomalinés VA anatomijos (VAA) ir kritinés aortos koarktacijos (AoKo),
pirmiausia pasirinkta atlikti gyvybe gelbstinc¢ia AoKo rezekcijos operacija.
Abu ligoniai operuoti atlikus kair¢ posterolateraling torakotomijg. Numatant
SAAO vélesniame amziuje, tos pacios procediiros metu atliktas ir PAB.
Abiem ligoniams atlikta sékminga SAAO ir PAB pasalinimas. Vienam
paprastos SAT grupés ligoniui, taip pat operuotam tik pradéjus jsisavinti
SAAO metodika, atvérus kriitinés lasta rasta ypacC sudétinga VA, todél
nuspresta SAAO neatlikti. Atlikta sékminga prieSirdiné SAT korekcija pagal
Senning. Po keleto mén. Siam ligoniui susiformavo sisteminio veninio kraujo
nutekéjimo obstrukcija, budinga Senning korekcijai, todél nutarta iSardyti
Senning kraujotaka ir atlikti radikalia ydos korekcija SAAO metodu.
Nepaisant sudétingos VA anatomijos ir pakartotinés chirurgijos keliamy
sunkumy, atlikta sékminga SAAO operacija. Likusiems 123 musy kohortos
ligoniams atlikta vienmomenté SAAQO operacija.

Demografiniy, anatominiy ir klinikiniy visy operuoty ligoniy duomeny
suvesting pateikta 1 lentel¢je. Ligoniy, kuriems atlikta dviejy etapy operacija,
demografiniai parametrai (amzius, svoris, igis) buvo didesni, nei likusiy
ligoniy ty paciy parametry vidurkiai ar medianos, todé¢l Sie duomenys 1
lenteléje pateikiami atskirai, taCiau ir kai kurie ligoniai, kuriems atlikta
vienmomenté SAAO savo amziumi, svoriu ar Gigiu iSsiskiria, lyginant su
parametry vidurio padéties jverciais, todél atliekant tolesng statisting analize
Sie parametrai analizuoti kartu.
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Kintamasis

Tiriamujy kohorta (n=127), n (%)

Mergaités / Berniukai
Amzius, X IQR)
Amzius < 28 paros, n (%)
Svoris, X (IQR)
Svoris <3 kg, n (%)
Ugis, X (IQR)
Kiino pavirsiaus plotas, X (IQR)
SAT forma
Paprasta SAT
SAT su SPD
TBA
VA anatomija *
Iprasta (1LCx-2R)
Anomaliné
Gretutings Sirdies ydos
Aortos lanko anomalijos
Aortos koarktacija
Aortos lanko hipoplazija ir koarktacija
Nutriikgs aortos lankas
KSIT anomalijos
KSITO ir dviburis PA voztuvas
Dviburis PA voztuvas
Intervencijos atliktos iki ydos korekcijos
Balioning¢ priesirdziy septostomija
Plauciy arterijos siaurinimas
Senning SAT korekcija
Aortos koarktacijos rezekcija
Stambiyjy arterijy atkeitimo operacija
Vieno etapo
Amzius, X (IQR)
Svoris, X (IQR)
Ugis, X (IQR)
Dviejy etapy
Amzius, X (min-max)
Svoris, X (min-max)
Ugis, X (min-max)

59/ 68 (46.5% / 63.5%)
13 (9 -22) pary

101 (79.5%)
3532-39) kg

18 (14.2%)

53 (51-55)cm

0.23 (0.21 - 0.24) m?

82 (64.6%)
30 (23.6%)
15 (11.8%)

92 (72.4%)
35 (27.6%)

13 (10.2%)
5(3.9%)
7 (5.5%)
1(0.8%)
2 (1.6%)
1(0.8%)
1(0.8%)

62 (48.8%)
3 (2.4%)
1(0.8%)
2 (1.6%)

123 (96.9%)

12 (8 - 19) pary
3532-39) kg

52 (51 -54.5)cm

4 (3.1%)

173 (45 — 1053) paros
6.6 (4.6—-12)kg

62.5 (56 — 86) cm

Lentel¢ 1. Tiriamyjy demografiniy demografiniy, anatimoniy ir klinikiniy duomeny.
Paaiskinimai: * — VA anatomija vertinta laikantis Leiden konvencijos principy [66].
Santrumpos: n — absoliutus daznis. X — mediana. IQR — tarpkvartilinis plotis. SAT — stambiyjy
arterijy transpozicija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. VA
— vainikinés arterijos. KSIT — kairiojo skilvelio i§varymo traktas. KSITO — kairiojo skilvelio
iSvarymo trakto obstrukcija. PA — plauciy arterija. min-max — duomeny aibés plotis (minimali

ir maksimali vertés).

60



suskirstyti i grupes pagal SAT forma (paprasta SAT, SAT su SPD ir TBA),
kartu su statistine skirtumy tarp grupiy analize, pateikti 2 — 24 lentelése ir 4 —
6 diagramose.

Lytis Paprasta SAT SAT su SPD TBA x2 p-reik§mé
Mergaités 37 (45.1%) 14 (46.7%) 8 (53.3%) 0.8418
Berniukai 45 (54.9%) 16 (53.3%) 7 (46.7%) '

Lentel¢ 2. Ligoniy pasiskirstymas pagal lytj skirtingy SAT formy ligoniy grupése.
Santrumpos: SAT — stambiyjy arterijy transpozicija. SPD — skilveliy pertvaros defektas. TBA
— Taussig-Bing anomalija.

Misy operuoty ligoniy kohortoje, berniuky proporcija didesné paprastos
SAT ir SAT su SPD ligoniy grupése, o mergaiciy proporcija didesné — TBA
ligoniy grupéje, taciau $is skirtumas statistiskai nereikSmingas (2 lentel¢).

AmZius, paromis X IQR min-max  Kruskal-Wallis p-reik§mé
Paprasta SAT 11 8—-14.75 3-303

SAT su SPD 26 11.5-7475 6-1053 <0.001

TBA 21 10 -60.5 3-650

Lentel¢ 3. Vidurinis amzius skirtingy SAT formy ligoniy grupése. Santrumpos: X —
mediana. IQR — tarpkvartilinis plotis. min-max — duomeny aibés plotis. SAT — stambiyjy
arterijy transpozicija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija.

Skirtingy SAT formy ligoniy grupiy amziaus SAAO metu medianos
skyrési statistiSkai reikSmingai (3 lentelé¢). Jauniausi operuoti ligoniai,
kuriems diagnozuota paprasta SAT, o vyriausi — kuriems diagnozuota SAT su
SPD.

AmZius, paromis AX Wilcoxon-Mann-Whitney U Kkriterijus p-reik§mé
ZaApTrassflaSPSS‘T s 623.5 <0.0001
?a]g);asta SAT ir 10 4305 0.0659
?‘gi su SPDir 252 0.5231

Lentelé 4. Amziaus operacijos metu mediany skirtumai skirtingy SAT formy ligoniy grupiy
porose. StatistiSkai reikSmingai besiskiriantys duomenys pazymeéti pary$kintu Sriftu. Skirtumy
tendencija statistinio reikSmingo link pazymeéta pabrauktu Sriftu. Santrumpos: SAT — stambiyjy
arterijy transpozicija. AX — poros mediany skirtumas. SPD — skilveliy pertvaros defektas. TBA
— Taussig-Bing anomalija.
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Atlikta amziaus mediany skirtumo analizé skirtingy SAT formy ligoniy
grupiy porose (4 lentelé). StatistiSkai reikSmingas amziaus mediany skirtumas
rastas tik tarp paprastos SAT ir SAT su SPD ligoniy grupiy (4 lentel¢).
Lyginant paprastos SAT ir TBA ligoniy grupiy amZziaus medianas stebéta
mazesnés amziaus medianos paprastos SAT ligoniy grupéje statistiné
tendencija (4 lentel¢). ReikSmingo amziaus mediany skirtumo tarp SAT su
SPD ir TBA ligoniy grupiy nenustatyta (4 lentele).

NSAAO Paprasta SAT SAT su SPD TBA x2 p-reikSmé
Taip 77 (93.9%) 16 (53.3%) 8 (53.3%) <0.00001
Ne 5(6.1%) 14 (46.7%) 7 (46.7%) ’

Lentel¢ 5. Naujagimystés metu atlikty SAAO proporcijos skirtingy SAT formy ligoniy
grupése. Santrumpos: NSAAO — Naujagimystés metu atlikta SAAO. SAAO — stambiyjy
arterijy atkeitimo operacija. SAT — stambiyjy arterijy transpozicija. SPD — skilveliy pertvaros
defektas. TBA — Taussig-Bing anomalija.

Operuoty naujagimiy skai¢ius misy kohortoje skyrési statistiSkai
reikSmingai lyginant skirtingy SAT formy ligoniy grupes tarpusavyje (5
lentelé). Daugiausia naujagimiy operuota tarp paprastos SAT grupés ligoniy.
Naujagimiy proporcija SAT su SPD ir TBA grupése vienoda. Naujagimiy
proporcijy skirtingy SAT formy ligoniy grupése patikslinimui atlikta
naujagimiy proporcijy analizé skirtingy SAT formy ligoniy grupiy porose (6
— 8 lentelés).

NSAAO Paprasta SAT SATsuSPD OR  OR95%PI  Fisher p-reik§mé
Taip 77 (93.9%) 16 (53.3%)
Ne 5(6.1%) 14 (46.7%)
Lentelé¢ 6. Naujagimystés metu atlikty SAAO proporcijos paprastos SAT ir SAT su SPD
ligoniy grupiy poroje. Santrumpos: NSAAO — Naujagimystés metu atlikta SAAO. SAAO —
stambiyjy arterijy atkeitimo operacija. SAT — stambiyjy arterijy transpozicija. SPD — skilveliy
pertvaros defektas. OR — Sansy santykis. OR95%PI — Sansy santykio 95% pasikliautinieji
intervalai.

13 3.79;53.26 <0.00001

Misy kohortoje statistiSkai reikSmingai daugiau naujagimiy operuota dél
paprastos SAT. Ydos korekcijos poreikio naujagimystés metu Sansas 13 karty
didesnis, kai ligoniui diagnozuota paprasta SAT lyginant su SAT su SPD (6
lentele).

Lyginant operuoty naujagimiy proporcijas paprastos SAT ir TBA ligoniy
grupiy poroje, ydos korekcijos naujagimystés metu poreikio Sansas taip pat
reikSmingai didesnis, kai ligoniui diagnozuota paprasta SAT (7 lentel¢).
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NSAAO Paprasta SAT TBA OR  OR9Y95%PI  Fisher p-reik§mé
Taip 77 (93.9%) 8 (53.3%)
Ne 5(6.1%) 7 (46.7%)
Lentel¢ 7. Naujagimystés metu atlikty SAAO proporcijos paprastos SAT ir TBA ligoniy
grupiy poroje. Santrumpos: NSAAO — Naujagimystés metu atlikta SAAO. SAAO — stambiyjy
arterijy atkeitimo operacija. SAT — stambiyjy arterijy transpozicija. OR — Sansy santykis.
OR95%PI — Sansy santykio 95% pasikliautinieji intervalai. TBA — Taussig-Bing anomalija.

12.8 2.8;65.41 <0.001

NSAAO  SAT su SPD TBA OR  ORY5%PI Fisher p-reiksmé
Taip 16 (53.3%) 8 (53.3%)

1 0.24:4.11 >0.05
Ne 14 (46.7%) 7 (46.7%) ’

Lentel¢ 8. Naujagimystés metu atlikty SAAO proporcijos paprastos SAT ir TBA ligoniy
grupiy poroje. Santrumpos: NSAAO — Naujagimystés metu atlikta SAAO. SAAO — stambiyjy
arterijy atkeitimo operacija. SAT — stambiyjy arterijy transpozicija. OR — Sansy santykis.
OR95%PI — Sansy santykio 95% pasikliautinieji intervalai. TBA — Taussig-Bing anomalija.

Operuoty naujagimiy proporcijos SAT su SPD ir TBA ligoniy grupése

nesiskyré. Ydos korekcijos naujagimystés metu poreikio Sansai abejose
grupése buvo vienodi (8 lentelé).

Svoris SAAO metu skirtingy SAT formy grupése
Kruskal-Wallis H kriterijus = 7.95, df = 2, p-reik8mé = 0.0188

12 .

Svoris, kg
(o)}

.
I
! :
¢ |
Xx=3.75
IQR =3.25-4.39

# Paprasta SAT 8 SAT su SPD 8 TBA

Diagrama 4. Ligoniy svoris SAAO metu skirtingy SAT formy ligoniy grupése. Diagramoje
juodais taSkai pazymetos iSskirtys. Pilkais taSkais pazymeéti grupiy svoriy vidurkiai.
Santrumpos: SAT — stambiyjy arterijy transpozicija. df — laisvés laipsniai. SPD — skilveliy
pertvaros defektas. TBA — Taussig-Bing anomalija. X — mediana. IQR — tarpkvartilinis plotis.

Ligoniy svorio operacijos metu medianos reikSmingai skyrési tarpusavyje
lyginant skirtingy SAT formy grupes (4 diagrama). Maziausia svorio mediana
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buvo tarp ligoniy, kuriems diagnozuota paprasta SAT, o didziausia — tarp SAT
su SPD ligoniy. Svorio mediany skirtumo reikSmingumui tarp grupiy
patikslinti atlikta svorio mediany skirtumo skirtingy SAT formy ligoniy
grupiy pory analize (9 lentele).

Svoris, kg AX Wilcoxon-Mann-Whitney U kriterijus p-reik§mé
I;aApTrassflaSPSS‘T T 03s 875 0.0196
%p;am SAT It 408 4135 0.0446
?‘gi su SPDr 07 214 0.8

Lentelé¢ 9. Svorio operacijos metu mediany skirtumai skirtingy SAT formy grupiy porose.
Statistiskai reik§mingai besiskiriantys duomenys pazyméti paryskintu Sriftu. Santrumpos:
SAT — stambiyjy arterijy transpozicija. AX — poros mediany skirtumas. SPD — skilveliy
pertvaros defektas. TBA — Taussig-Bing anomalija.

Atlikus skirtingy SAT formy ligoniy grupiy pory analiz¢ nustatyta, kad
ligoniy svoriy medianos reikSmingai skyrési paprastos SAT ir SAT su SPD
bei paprastos SAT ir TBA ligoniy grupiy porose (9 lentel¢). SAT su SPD ir
TBA grupiy poroje ligoniy svorio medianos beveik nesiskyré (9 lentelé).

MSL Paprasta SAT SAT su SPD TBA Fisher p-reik§mé
Taip 15 (18.3%) 2 (6.7%) 1 (6.7%) 0.199
Ne 67 (81.7%) 28 (93.3%) 14 (93.3%) '

Lentel¢ 10. Mazo svorio ligoniy proporcija skirtingy SAT formy ligoniy grupése.
Santrumpos: MSL — mazo svorio (iki 3 kg imtinai) ligoniai. SAT — stambiyjy arterijy
transpozicija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija.

Misy centre operuoti mazo svorio ligoniai, sveriantys iki 3 kg imtinai,
visose skirtingy SAT formy ligoniy grupése. DidZiausia mazo svorio ligoniy
proporcija buvo paprastos SAT formos ligoniy grupéje. MaZzo svorio ligoniy
proporcija SAT su SPD ir TBA ligoniy grupése tarpusavyje nesiskyré.
Tarpusavyje lyginant visas skirtingy SAT formy ligoniy grupes statistiskai
reik§mingo maZzo svorio ligoniy proporcijy skirtumo nebuvo (10 lentel¢).
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Ugis SAAO metu skirtingy SAT formy grupése
Kruskal-Wallis H kriterijus = 9.92, df = 2, p-reik8mé = 0.007

90

80 5

-~
o
e

X =53

IQR = 51.25 — 55.75 =
40

# Paprasta SAT 8 SAT su SPD 8 TBA

Diagrama 5. Ligoniy Gigis SAAO metu skirtingy SAT formy ligoniy grupése. Diagramoje
juodais taSkai pazymetos iSskirtys. Pilkais taSkais pazymeti grupiy svoriy vidurkiai.
Santrumpos: SAT — stambiyjy arterijy transpozicija. df — laisvés laipsniai. SPD — skilveliy
pertvaros defektas. TBA — Taussig-Bing anomalija. X — mediana. IQR — tarpkvartilinis plotis.
Y asis apima intervala nuo 40 cm iki 90 cm.

Ligoniy figio operacijos metu medianos reikSmingai skyrési tarpusavyje
lyginant skirtingy SAT formy ligoniy grupes (5 diagrama). Maziausia figio
mediana buvo tarp ligoniy, operuoty dél paprastos SAT, o didziausia — tarp
TBA grupés ligoniy.

Ugis, cm AX  Wilcoxon-Mann-Whitney U kriterijus  p-reik§mé
Paprasta SAT ir SAT su

SPD 1 984 0.1034
Paprasta SAT ir TBA 4 315.5 0.0026
SAT su SPD ir TBA 3 170 0.1866

Lentelé 11. Ugio operacijos metu mediany skirtumai skirtingy SAT formy grupiy porose.
Statistiskai reik§mingai besiskiriantys duomenys pazyméti paryskintu Sriftu. Santrumpos:
SAT — stambiyjy arterijy transpozicija. AX — poros mediany skirtumas. SPD — skilveliy
pertvaros defektas. TBA — Taussig-Bing anomalija.

Atlikus SAT formy grupiy pory analiz¢ nustatyta, kad statistiSkai
reikSmingai ligoniy @igio mediana skyreési tik tarp paprastos SAT ir TBA
ligoniy grupiy (11 lentelé). Ugio mediany skirtumas likusiose porose
statistiSkai nereikSmingas (11 lentel¢).
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KPP SAAO metu skirtingy SAT formy grupése
Kruskal-Wallis H kriterijus = 9.51, df = 2, p-reikSmé = 0.0086

0.55

0.50

x=0.23 =
IQR =0.22 - 0.2575 A =

0.25 | |
0.20
0.15

B Paprasta SAT 8 SAT su SPD B TBA

Diagrama 6. Ligoniy kiino pavirSiaus plotas SAAO metu skirtingy SAT formy ligoniy
grupése. Diagramoje juodais taskai pazymeétos iSskirtys. Pilkais taskais pazyméti grupiy svoriy
vidurkiai. Santrumpos: KPP — kiino pavirSiaus plotas. SAT — stambiyjy arterijy transpozicija.
df — laisvés laipsniai. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. X —
mediana. IQR — tarpkvartilinis plotis. Y asis apima intervalg nuo 0.15 m? iki 0.55 m?

Ktno pavirSiaus ploto operacijos metu medianos reikSmingai skyrési
tarpusavyje lyginant skirtingy SAT formy ligoniy grupes (6 diagrama).
Maziausia kiino pavirSiaus ploto operacijos metu mediana buvo tarp ligoniy,
operuoty dél paprastos SAT. Ligoniy operuoty dél SAT su SPD ir TBA
grupése kiino pavirSiaus ploto medianos buvo vienodos.

KPP, m? AX Wilcoxon-Mann-Whitney U Kriterijus p-reikimé
P t AT i

?zg);asta SAT ir 0.01 359.5 0.01
igi su SPD ir 0 194 0.4575

Lentelé 12. Kiino pavirSiaus ploto operacijos metu mediany skirtumai skirtingy SAT formy
grupiy porose. Statistiskai reik§mingai besiskiriantys duomenys pazyméti parySkintu Sriftu.
Santrumpos: SAT — stambiyjy arterijy transpozicija. AX — poros mediany skirtumas. SPD —
skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija.

Atlikus skirtingy SAT formy ligoniy grupiy pory analiz¢ nustatyta, kad
kiino pavirsiaus ploto medianos statistiSkai reikSmingai skyrési paprastos SAT
ir SAT su SPD bei paprastos SAT ir TBA ligoniy grupiy porose, o kiino
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pavirSiaus ploto medianos SAT su SPD ir TBA ligoniy grupiy poroje
nesiskyre (12 lentele).

VAA Paprasta SAT SAT su SPD TBA Fisher p-reik§mé
Anomali 16 (19.5%) 6 (20%) 13 (86.7%) <0.00001
Iprasta 66 (80.5%) 24 (80%) 2 (13.3%) '

Lentel¢ 13. Anomalios vainikiniy arterijy anatomijos paplitimas skirtingy SAT formy
ligoniy grupése. Santrumpos: VAA — vainikiniy arterijy anatomija. SAT — stambiyjy arterijy
transpozicija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija.

Beveik trecdalis muisy operuoty ligoniy turéjo VA anatomijos anomalijy
(1 lentelé). Anomali VA anatomija (VAA) pasitaiké visose skirtingy SAT
formy ligoniy grupése (13 lentelé). Anomalios VAA paplitimas statistiskai
reikSmingai skyrési lyginant visas tris skirtingy SAT formy grupes
tarpusavyje (13 lentelé). Anomalios VAA paplitimo skirtingy SAT formy
ligoniy grupése patikslinimui atlikta anomalios VAA paplitimo analize
skirtingy SAT formy ligoniy grupiy porose (14 — 16 lentelés).

VAA Paprasta SAT SATsuSPD OR  OR95%PI  Fisher p-reik§mé
Anomali 16 (19.5%) 6 (20%)

1 0.3;3.2 >0.05
Iprasta 66 (80.5%) 24 (80%) ’

Lentelé 14. Anomalios vainikiniy arterijy anatomijos paplitimas paprastos SAT ir SAT su
SPD ligoniy grupiy poroje. Santrumpos: VAA vainikiniy arterijy anatomija. OR — Sansy
santykis. OR95%PI — Sansy santykio 95% pasikliautinieji intervalai.

Anomalios VAA paplitimas paprastos SAT ir SAT su SPD ligoniy grupiy
poroje praktiskai vienodas (14 lentel¢). Sansai rasti VA anomalijg Sioje poroje
yra identiski (14 lentelé).

VAA Paprasta SAT TBA OR  ORY95%PI  Fisher p-reik§Smé
Anomali 16 (19.5%) 13 (86.7%)

25.6  5.1;254.96 <0.00001
Iprasta 66 (80.5%) 2 (13.3%) ’

Lentelé¢ 15. Anomalios vainikiniy arterijy anatomijos paplitimas paprastos SAT ir TBA
ligoniy grupiy poroje. Santrumpos: VAA vainikiniy arterijy anatomija. OR — Sansy santykis.
OR95%PI — Sansy santykio 95% pasikliautinieji intervalai.

Anomalios VAA paplitimas TBA ligoniy grupé¢je statistiskai reikSmingai
didesnis lyginant su paprastos SAT ligoniy grupe (15 lentel¢). Sansas susidurti
su anomalia VAA operuojant ligonius, kuriems diagnozuota TBA, 25.6 karto
didesnis, lyginant su ligoniais, kuriems diagnozuota paprasta SAT (15
lentele).

Anomalios VAA paplitimas TBA ligoniy grupg¢je statistiskai reikSmingai
didesnis lyginant su SAT su SPD ligoniy grupe (16 lentel¢).
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VAA SAT su SPD TBA OR  OR9Y95%PI  Fisher p-reik§mé
Anomali 6 (20%) 13 (86.7%)
Iprasta 24 (80%) 2 (13.3%)
Lentelé¢ 16. Anomalios vainikiniy arterijy anatomijos paplitimas SAT su SPD ir TBA
ligoniy grupiy poroje. Santrumpos: VAA vainikiniy arterijy anatomija. OR — Sansy santykis.
OR95%PI — Sansy santykio 95% pasikliautinieji intervalai.

23.5  3.89;268.65 <0.0001

Sansas operacijos metu susidurti su VA anomalija 23.5 karto didesnis kai
operuojami ligoniai dél TBA, lyginant su ligoniais, operuojamais dél SAT su
SPD (16 lentele).

N Paprasta SAT SAT su SPD TBA Fisher p-
Gretutinés [SY (n=82) (0=30) (n=15) reik§mé
AoLA 2 (24%) 0(0%) 11 (73.3%) <0.05

[AoKo 1(1.2%) 0 (0%) 4(26.7%) <0.05

ALH 1(1.2%) 0 (0%) 6 (40%) <0.05

NAL 0 (0%) 0 (0%) 1(6.7%) >0.05
KSIT anomalijos

Dviburis PAV 0 (0%) 1 (3.3%) 0 (0%) >0.05

PKii/T O ir dviburis 0 (0%) 0 (0%) 1(6.7%) >0.05

Lentel¢ 17. Gretutiniy ISY paplitimas skirtingy SAT formy ligoniy grupése. Gretutinés
ydos, kuriy paplitimas tarp grupiy skiriasi statistiSkai reikSmingai, pazymétos parysSkintu
§riftu. Santrumpos: ISY — jgimta Sirdies yda. SAT — stambiyjy arterijy transpozicija. SPD —
skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. AoLA — aortos lanko anomalijos.
IAoKo — izoliuota aortos koarktacija. ALH — aortos lanko hipoplazija ir koarktacija. NAL —
nutriikes aortos lankas. KSIT — kairiojo skilvelio i§varymo traktas. PAV — plauciy arterijos
voztuvas. KSITO — kairiojo skilvelio i§varymo trakto obstrukcija.

15 (11.8%) miisy ligoniy, kartu su SAAO diagnozuotos gretutinés [SY. 13
(10.2%) ligoniy diagnozuotos jvairios Ao lanko anomalijos (AoLA), vienam
(0.8%) ligoniui rastas dviburis PAV ir vienam ligoniui rastas dviburis PAV
kartu su KSITO. Visos gretutinés ydos ir jy paplitimas skirtingy SAT formy
ligoniy grupése pateiktas 17 lentel¢je. Lyginant tarpusavyje visas tris skirtingy
SAT formy grupes statistiSkai reikSmingai skyrési AoLA, izoliuotos AoKo bei
Ao lanko hipoplazijos ir koarktacijos paplitimas (17 lentel¢). Siy ydy
paplitimas analizuotas atskirose skirtingy SAT formy ligoniy grupiy porose
(18 — 20 Ientelés).

Atlikus gretutiniy JSY paplitimo analize paprastos SAT ir SAT su SPD
ligoniy grupiy poroje, statistiSkai reikSmingas skirtumas nenustatytas (18
lentele).
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Paprasta SAT SAT su SPD OR Fisher p-

Gretutinés [SY (n=82) (0=30) 95%PI  reikimé

AoLA 2 (2.4%) 0 (0%) - - >0.05
[AoKo 1(1.2%) 0 (0%) - - >0.05
ALH 1(1.2%) 0 (0%) - - >0.05

Lentelé 18. Gretutiniy [SY paplitimas paprastos SAT ir SAT su SPD ligoniy grupiy poroje.
Gretutinés ydos, kuriy paplitimas tarp grupiy skiriasi statistiSkai reikSmingai, paZymétos
parySkintu riftu. Santrumpos: ISY — jgimta Sirdies yda. SAT — stambiyjy arterijy
transpozicija. SPD — skilveliy pertvaros defektas. OR — Sansy santykis. OR95%PI — Sansy
santykio 95% pasikliautinieji intervalai. AoLA — aortos lanko anomalijos. IAoKo — izoliuota
aortos koarktacija. ALH — aortos lanko hipoplazija ir koarktacija.

Gretutinés ISY Pap(r::;az)SAT (:fl‘:) OR  OR95%PI I?Zf'lfs’ n‘:e

AoLA 2 (2.4%) 11(733%) 952 14811307  <0.05
1A0Ko 1(1.2%) 4(26.7%) 276 2514525  <0.05
ALH 1(1.2%) 6(40%) 497  52:2468.7  <0.05

Lentele 19. Gretutiniy JSY paplitimas paprastos SAT ir TBA ligoniy grupiy poroje.
Gretutinés ydos, kuriy paplitimas tarp grupiy skiriasi statistiSkai reikSmingai, paZymétos
parySkintu riftu. Santrumpos: ISY — jgimta Sirdies yda. SAT — stambiyjy arterijy
transpozicija. TBA — Taussig-Bing anomalija. OR — Sansy santykis. OR95%PI — Sansy santykio
95% pasikliautinieji intervalai. AoLA — aortos lanko anomalijos. IAoKo — izoliuota aortos
koarktacija. ALH — aortos lanko hipoplazija ir koarktacija.

Gretutinés JSY reik§mingai labiau paplitusios tarp ligoniy, operuoty dél
TBA anomalijos, lyginant su ligoniais, operuotais dé¢l paprastos SAT (19
lentele).

. SAT su SPD TBA OR Fisher p-
Gretutinés [SY (n=30) m=15) R os0.p1 reiksmé
AoLA 0 (0%) 11(733%) o« 1.7 <0.05

1AoKo 0 (0%) 4267%) o 1550 <0.05
ALH 0 (0%) 6@40%) o 31500 <0.05

Lentelé 20. Gretutiniy [SY paplitimas SAT su SPD ir TBA ligoniy grupiy poroje. Gretutinés
ydos, kuriy paplitimas tarp grupiy skiriasi statistiSkai reikSmingai, pazymétos parysSkintu
§riftu. Santrumpos: ISY — jgimta Sirdies yda. SAT — stambiyjy arterijy transpozicija. SPD —
skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. OR — Sansy santykis. OR95%PI —
Sansy santykio 95% pasikliautinieji intervalai. AoLA — aortos lanko anomalijos. IAoKo —
izoliuota aortos koarktacija. ALH — aortos lanko hipoplazija ir koarktacija.

Nors gretutiniy ISY paplitimo analizé SAT su SPD ir TBA ligoniy grupiy
poroje rodo, jog gretutinés JSY reik§mingai labiau paplitusios tarp ligoniy,
operuoty d¢l TBA anomalijos, lyginant su ligoniais, operuotais dé¢l SAT su
SPD, per mazas gretutiniy ydy skaicius Sioje miisy ligoniy kohortos skirtingy
SAT formy grupiy poroje, vercia abejoti skirtumo statistinio reikSmingumo
patikimumu (20 lentelé).
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DaZniausia intervencija prieS SAAO misy kohortoje buvo BPS, kuri
atlikta 62 (48.8%) ligoniams (1 lentel¢). Kitos intervencijos (PAB, PAB kartu
su AoKo rezekcija ar SAT korekcija pagal Senning) atliktos tik pavieniams
ligoniams.

Intervencijos pries§ Paprasta SAT SAT su SPD TBA Fisher p-
SAAO (n=82) (n=30) (n=15) reik§mé
BPS 48 (58.5%) 14 (46.7%) 0 (0%) <0.0001
PAB 0 (0%) 1 (3.3%) 0 (0%) >0.05
PAB ir AoKo rezekcija 0 (0%) 0 (0%) 2(13.3%) 0.0131
Senning SAT korekcija 1 (1.2%) 0 (0%) 0 (0%) >0.05

Lentelé 21. Intervencijy, taikyty prie§ ydos korekcija, paplitimas skirtingy SAT formy
ligoniy grupése. Intervencijos, kuriy paplitimas reikSmingai skiriasi skirtingose grupése
pazymétos parysSkintu Sriftu. SAAO — stambiyjy arterijy atkeitimo operacija. SAT — stambiyjy
arterijy transpozicija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. BPS
— balioniné priesirdziy septostomija. PAB — plauciy arterijos siaurinimas. AoKo — aortos
koarktacija.

Visos atliktos intervencijos ir jy paplitimas skirtingy SAT formy ligoniy
grupése pateiktas 21 lenteléje. Intervencijy paplitimas tarp grupiy jvertintas
atlikus skirtingy SAT formy ligoniy grupiy pory analizg (22 — 24 lentel¢).

Intervencijos pries§ Paprasta SAT SAT su SPD OR Fisher p-
SAAO (n=82) (n=30) 95%PI reik§mé
BPS 48 (58.5%) 14 (46.7%) 1.6 0.6;4.1 0.2894
PAB ir AoKo

0 (09 0 (09 - - >0.05
rezekcija (0%) (0%)

Lentelé 22. Intervencijy, taikyty prie§ ydos korekcija, paplitimas paprastos SAT ir SAT su
SPD ligoniy grupiy poroje. Intervencijos, kuriy paplitimas reik§Smingai skiriasi skirtingose
grupése pazymétos paryskintu sriftu. SAAO — stambiyjy arterijy atkeitimo operacija. SAT —
stambiyjy arterijy transpozicija. SPD — skilveliy pertvaros defektas. OR — Sansy santykis.
OR95%PI — Sansy santykio 95% pasikliautinieji intervalai. BPS — balioniné priesirdziy
septostomija. PAB — plauciy arterijos siaurinimas. AoKo — aortos koarktacija.

Atlikus intervencijy pobiidzio ir paplitimo analiz¢ paprastos SAT ir SAT
su SPD ligoniy grupiy poroje, statistiskai reikSmingo skirtumo nenustatyta (22
lentele).

Nors paprastos SAT grupés ligoniams BPS atlikta statistiSkai reikSmingai
dazniau nei TBA grupés ligoniams, o pastariesiems statistiSkai reikSmingai
dazniau atlikta PAB kartu su AoKo rezekcija nei paprastos SAT grupés
ligoniams, mazas prie§ operacijg atlikty intervencijy skaiCius vercia abejoti
statistiSkai reikSmingo skirtumo patikimumu (23 lentel¢).
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Intervencijos pries§ Paprasta SAT TBA OR Fisher p-

R
SAAO (n=82) (n=15) 0 95%PI reik§mé
BPS 48 (58.5%) 0 (0%) © 4.6;0  <0.0001
PAB ir AoK

I 0RO 0 (0%) 2(133%) L1300 0.0226
rezekcija

Lentelé 23. Intervencijy, taikyty prie§ ydos korekcija, paplitimas paprastos SAT ir TBA
ligoniy grupiy poroje. Intervencijos, kuriy paplitimas reikSmingai skiriasi skirtingose grupése
pazymétos parysSkintu Sriftu. SAAO — stambiyjy arterijy atkeitimo operacija. SAT — stambiyjy
arterijy transpozicija. TBA — Taussig-Bing anomalija. OR — Sansy santykis. OR95%PI — Sansy
santykio 95% pasikliautinieji intervalai. BPS — balioniné priesirdziy septostomija. PAB —
plauciy arterijos siaurinimas. AoKo — aortos koarktacija.

Intervencijos pries§ SAT su SPD TBA OR OR Fisher p-
SAAO (n=30) (n=15) 95%PI reik§meé
BPS 14 (46.7%) 0 (0%) 0 2.5500 <0.01
PAB ir AoKo 0 (0%) 2(133%) o 0.4:00 >0.05
rezekcija

Lentelé 24. Intervencijy, taikyty pries ydos korekcija, paplitimas SAT su SPD ir TBA
ligoniy grupiy poroje. Intervencijos, kuriy paplitimas reikSmingai skiriasi skirtingose grupése
pazymétos parysSkintu Sriftu. SAAO — stambiyjy arterijy atkeitimo operacija. SAT — stambiyjy
arterijy transpozicija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. OR
— Sansy santykis. OR95%PI — Sansy santykio 95% pasikliautinieji intervalai. BPS — balioniné
priesirdziy septostomija. PAB — plauciy arterijos siaurinimas. AoKo — aortos koarktacija.

SAT su SPD grupés ligoniams BPS atlikta statistiskai reikSmingai dazniau
nei TBA grupés ligoniams (24 lentel¢). Skirtumas tarp PAB kartu su AoKo
rezekcija Sioje poroje statistiSkai nereik§mingas (24 lentel¢). Labai mazas
intervencijy skaicius Sioje skirtingy SAT formy ligoniy grupiy poroje, taip pat
verCia abejoti statistiniy iSvady rezultaty patikimumu (24 lentele).

4.2. Ankstyvieji rezultatai

Misy operuoty ligoniy operaciniy ir ankstyvojo pooperacinio laikotarpio
duomeny suvestiné pateikta 25 lenteléje.

Kintamasis Tiriamujy kohorta (n=127), n (%)
YDOS KOREKCIJOS TECHNINIAI YPATUMALI

Atliktas Lecompte manevras 117 (92.1%)
Ydos korekcijos metu taikyta miokardo apsauga

Kristaloidy kardioplegija 17 (13.4%)
Salto kraujo kardioplegija 110 (86.6%)
Vainikiniy arterijy reimplantavimo metodika

,,Saguéiu“ (angl. ,,button®) 14 (1 1 .O%)
Hlapty dury® (angl. ,trapdoor) 12 (9.5%)
,,PlySio formos pjuvio (,angl. ,.slit incision™) 101 (79.5%)

Simultaniné aortos lanko anomalijy korekcija
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Nutriikusio aortos lanko korekcija
Ao lanko hipoplazijos ir koarktacijos korekcija
Izoliuotos aortos koarktacijos korekcija

IS viso

OPERACINIAI PARAMETRAI
Operacijos trukmé, X (IQR)
DKA trukmg, X (IQR)
AoX trukmé, X (IQR)
Reperfuzijos trukmé, X (IQR)
Zemiausia temperatiira, X (IQR)
Gilios hipotermijos (< 18 °C) taikymas DKA metu
DKA aparato uzpildymo tiiris, X (IQR)
Operacijos metu infuzuoty skys¢iy taris , X (IQR)
Bendras suvartoty skys¢iy ttris, X (IQR)
Bendras netekty skys¢iy taris, X (IQR)
Operacijos skys¢iy balansas, X (IQR)

OPERACINES KOMPLIKACIJOS
Papildomos DKA poreikis
Intraoperacinés mirtys
Ligoniai pervezti | RITS su atvira kriitinés lasta
Kritinés lastos uzsiuvimo laikas, X (min-max)
Uminio inksty paZeidimo atvejai, kai taikyta PD
PD taikymo trukmé, X (min-max)
Bradikardija, kai taikyta laikina ESS

1(0.8%)
7 (5.5%)
3 (2.4%)

11 (8.7%)

325 (275 — 382.5) min
220 (180.5 — 253) min
129 (118 — 150) min
53.5 (45.75 — 73.25) min
21.8 (18.65 — 24.45) °C
29 (22.8%)

450 (410 — 450) ml

620 (400 — 1132.5) ml
1070 (845 — 1542.5) ml
730 (550 — 1000) ml
250 (120 — 382.5) ml

21 (16.5%)

19 (15.0%)

16 (12.6%)

2 (0 —4) paros
15 (11.8%)

4 (2 -9) paros
6 (4.7%)

PERIOPERACINIS KRAUJO KOMPONENTU POREIKIS

Transfuzuotos eritrocity masés tiris, X (IQR)
Transfuzuotos EM indeksuotas tiiris, X (IQR)
Transfuzuotos $aldytos plazmos tiris, X (IQR)
Transfuzuotos SP indeksuotas tiiris, X (IQR)

250 (200 — 320) ml
75 (53 - 91.5) ml/kg

250 (200 — 340) ml
70 (51 — 100) ml/kg

ANKSTYVASIS POOPERACINIS PERIODAS (n=108)"

Dirbtinés plauciy ventiliacijos trukmé, X (IQR)
Pooperacinis drenazas (pirmos paros), X (IQR)
Pooperacinio drenazo indeksas, X (IQR)
Pooperacinio drenazo trukmé, X (min-max)
Intensyvaus gydymo trukmé, X (IQR)

72 (48 — 96) val.
120 (80 — 152.5) ml
29 (20 —43) ml/kg
2 (1-7) paros

7 (6 — 10) paros

ANKSTYVOSIOS KOMPLIKACIOS (n=108)"

Atlikta neatidéliotina resternotomija
Kraujavimo stabdymui
Atviram Sirdies masazui gaivinimo metu
IS viso
Infekcinés komplikacijos
Pavirsiné zaizdos infekcija
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Sepsis 4 (3.7%)

Sepsis ir pavirSiné zaizdos infekcija 2 (1.9%)
Mediastinitas 2 (1.9%)
I§ viso 10 (9.4%)
Kitos ankstyvosios komplikacijos
Diafragmos parezé 1 (0.9%)
Diafragmos parez¢é ir pneumotoraksas 1 (0.9%)
DS nepakankamumas dél hipoplazijos 1 (0.9%)
Aortos rekoarktacijos susiformavimas 1 (0.9%)
I8viso 4 (3.7%)
Mirtis ankstyvuoju pooperaciniu laikotarpiu 11 (10.2%)
Mirusiy ligoniy gydymo trukmé, X (min-max) 2(0-21)
ISraSyty ligoniy skaicius 97 (76.4%)
Pooperacinés hospitalizacijos trukmé, X (IQR) 16 (13 -21)

Lentelé 25. Operaciniy ir ankstyvojo pooperacinio laikotarpio rezultaty suvestiné.
Santrumpos: n — absoliutus daznis. Ao — aorta. X — mediana. IQR — tarpkvartilinis plotis. DKA
— dirbtiné kraujo apytaka. AoX — aortos perspaudimas. min — minutés. ml — mililitrai. min-max
— duomeny aibés plotis. RITS — reanimacijos-intensyviosios terapijos skyrius. PD — peritoniné
dializé. ESS — elektriné Sirdies stimuliacija. EM — eritrocity masé. kg — kilogramai. ml/kg —
mililitrai kilogramui ligonio svorio. SP — $aldyta plazma. DS — deginysis skilvelis. Paai$kinimai:
(n=108)" zymi kintamyjy grupes, kuriy analizei atlikti naudoti tik operacijg iSgyvenusiy
tirlamyjy asmeny duomenys.

4.2.1. SAT formos jtaka SAAO eigai ir ankstyviesiems rezultatams

Misy kohortos operuoty ligoniy ydos korekcijos techniniy ypatumy,
operaciniy parametry, operaciniy komplikacijy, perioperacinio periodo kraujo
produkty poreikio, ankstyvojo pooperacinio periodo ir ankstyvyjy
pooperaciniy komplikacijy duomenys suskirstyti i grupes pagal SAT formag
(paprasta SAT, SAT su SPD ir TBA), kartu su statistine skirtumy tarp grupiy
analize, pateikti 26 — 61 lentelése ir 7 — 24 diagramose.

4.2.1.1. SAAO techniniai ypatumai skirtingy SAT formy ligoniy grupése

Lecompte Paprasta SAT SAT su SPD TBA Fisher p-reik§mé
Atliktas 80 (97.6%) 28 (93.3%) 9 (60%) <0001
Neatliktas 2 (2.4%) 2 (6.7%) 6 (40%) '

Lentelé 26. Poreikis atlikti Lecompte manevra skirtingy SAT formy ligoniy grupése.
Santrumpos: SAT — stambiyjy arterijy transpozicija. SPD — skilveliy pertvaros defektas. TBA
— Taussig-Bing anomalija.

Lecompte manevras (ventraliné PA translokacija) — PA bifurkacijos
perkélimas i kylanciosios Ao priekj — vienas reikSmingiausiy klasikinés
Jatene operacijos patobulinimy, lémusiy SAAO ankstyvyjy rezultaty geréjima
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visame pasaulyje. Miisy operuotoje ligoniy kohortoje, Lecompte manevras
atliktas beveik visiems ligoniams (25 lentel¢). Tarpusavyje lyginant visas tris
skirtingg SAT formy ligoniy grupes, poreikis atlikti Lecompte manevra
skiriasi statistiSkai reikSmingai (26 lentel¢).

Lecompte  Paprasta SAT SATsuSPD OR  OR95%PI  Fisher p-reik§mé

Atliktas 80 (97.6%) 28 (93.3%)

Neatliktas 2 (2.4%) 2 (6.7%)
Lentelé 27. Poreikis atlikti Lecompte manevra paprastos SAT ir SAT su SPD ligoniy grupiy

poroje. Santrumpos: SAT — stambiyjy arterijy transpozicija. SPD — skilveliy pertvaros defektas.
OR — Sansy santykis. OR95%PI — Sansy santykio 95% pasikliautinieji intervalai.

2.83 0.2;40.65 0.2906

Sansas, kad SAAO metu reikés atlikti Lecompte manevra yra 2.83 karto
didesnis, kai koreguojama paprasta SAT, lyginant su SAT su SPD, nors $is
Lecompte manevro poreikio skirtumas paprastos SAT ir SAT su SPD ligoniy
grupiy poroje néra statistiSkai reikSmingas (27 lentelé).

Lecompte  Paprasta SAT TBA OR  ORY5%PI  Fisher p-reik§mé
Atliktas 80 (97.6%) 9 (60%)

: <
Neatliktas 2 (2.4%) 6 (40%) 249 37728661 0.001

Lentelé 28. Poreikis atlikti Lecompte manevra paprastos SAT ir TBA ligoniy grupiy poroje.
Santrumpos: SAT — stambiyjy arterijy transpozicija. TBA — Taussig-Bing anomalija. OR —
Sansy santykis. OR95%PI — Sansy santykio 95% pasikliautinieji intervalai.

Sansas, kad SAAO metu reikés atlikti Lecompte manevra net 24.9 karto
didesnis, kai koreguojama paprasta SAT, lyginant su TBA. Sis Lecompte

manevro poreikio skirtumas paprastos SAT ir TBA ligoniy grupiy poroje yra
statistiSkai reikSmingas (28 lentel¢).

Lecompte  SAT su SPD TBA OR  OR9Y95%PI  Fisher p-reik§mé
Atliktas 28 (93.3%) 9 (60%) )
Neatliktas 2 (6.7%) 6 (40%) 88 12910399 0011

Lentelé 29. Poreikis atlikti Lecompte manevra SAT su SPD ir TBA ligoniy grupiy poroje.
Santrumpos: SAT — stambiyjy arterijy transpozicija. SPD — skilveliy pertvaros defektas. TBA
— Taussig-Bing anomalija. OR — Sansy santykis. OR95%Pl — Sansy santykio 95%
pasikliautinieji intervalai.

Sansas, kad SAAO metu reikés atlikti Lecompte manevra 8.8 karto
didesnis, kai koreguojama SAT su SPD, lyginant su TBA. Sis Lecompte
manevro poreikio skirtumas SAT su SPD ir TBA ligoniy grupiy poroje yra
statistiSkai reikSmingas (29 lentel¢).

SAAO atliekama DK A metu sustabdzius ir izoliavus nuo kraujotakos $irdj.
Kad tokiomis sglygomis miokardas neziity naudojami jvairtis miokardo ap-
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Kardioplegija  Paprasta SAT SAT su SPD TBA Fisher p-reik§mé

Kristaloidy 12 (14.6%) 5 (16.7%) 0 (0.0%)

Salto kraujo 70 (85.4%) 25 (83.3%) 15 (100%)
Lentelé 30. Miokardo apsaugos SAAO metu metodai skirtingy SAT formy ligoniy grupése.

Santrumpos: SAT — stambiyjy arterijy transpozicija. SPD — skilveliy pertvaros defektas. TBA
— Taussig-Bing anomalija.

0.2821

saugos metodai. SAAO atlickama DKA metu sustabdzius ir izoliavus nuo
kraujotakos Sirdj. Kad tokiomis salygomis miokardas neZziity naudojami
jvairis miokardo apsaugos metodai. SAAO metu tam pasitelkiama
hipotermija ir kardioplegija. Miisy kohortoje tyrimo metu taikyti du
kardioplegijos tipai: kristaloidy ir Salto kraujo. Kardioplegijos tipo
pasirinkimas, atlickant SAAO misy kohortos ligoniams, statistiskai
reikSmingai nesiskyré tarp skirtingy SAT formy ligoniy grupiy (30 lentelé).
Misy centre, kristaloidy kardioplegija SAAO metu buvo naudojama tik iki
1997 mety. Visi TBA grupés ligoniai operuoti véliau nei 1997 m., todél
visiems S§ios grupés ligoniams korekcija atlikta taikant tik Salto kraujo
kardioplegija.

VARIM Paprasta SAT SAT su SPD TBA Fisher p-reik§mé
»daguciy* 9 (11%) 5 (16.7%) 0 (0%)

,»Slapty dury® 6 (7.3%) 5 (16.7%) 1 (6.7%) 0.2151
,,PPJ 67 (81.7%) 20 (66.7%) 14 (93.3%)

Lentel¢ 31. Vainikiniy arterijy reimplantavimo metodika skirtingy SAT formy ligoniy
grupése. Santrumpos: VARIM — vainikiniy arterijy reimplantavimo metodika. SAT — stambiyjy
arterijy transpozicija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. PPJ
— plySio formos pjtvio (angl. slit incision).

VA Zio¢iy reimplantavimo neo-Ao Saknyje metodikos tarp skirtingy SAT
formy ligoniy grupiy miisy kohortoje statistiSkai reikSmingai nesiskyreé (31
lentel¢). Originalios Jatene SAAO metu VA Ziotys reimplantuojamos
naudojant ,,saguciy” metodika, kuri néra tobula ir ilgainiui atsirado kity
metodiky VA ziotims perkelti — ,,slapty dury® ir ,,plySio formos pjuvio*.
»Saguciy“ metodika miisy centre taikyta tik pirmyjy SAAO metu. Visi miisy
kohortos TBA grupés ligoniai operuoti, kai §i metodika nebebuvo taikoma.
»Slapty dury® ar ,,plySio formos pjiivio metodikos pasirinkimas, taip pat
labiau priklauso nuo VA anatomijos, VA ZioCiy padéties Valsalvos sinusuose,
VA zioCiy tarpusavio santykio ir santykio su voztuvo buriy komistromis,
stambiyjy arterijy Sakny tarpusavio padéties ir konfiglracijos trimatéje
erdvé¢je, o ne nuo SAT formos.

Simultaninés AoLA korekcijos poreikis lyginant skirtingy SAT formy
ligoniy grupes tarpusavyje skyrési statistiSkai reikSmingai (32 Ientele).
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Siekiant iSaiSkinti kiekvienos SAT formos ijtaka simultaninés AoLA
korekcijos poreikiui atlikta skirtingy SAT formy grupiy pory analiz¢ (33 — 35
lentelés).

SAoLAK Paprasta SAT SAT su SPD TBA Fisher p-reik§mé
Atlikta 2 (2.4%) 0 (0%) 9 (60.0%) <0.00001
Neatlikta 80 (97.6%) 30 (100%) 6 (40.0%) '

Lentelé 32. Simultaninés aortos lanko anomalijy korekcijos poreikis skirtingy SAT formy
ligoniy grupése. Santrumpos: SAoLAK — simultaniné aortos lanko anomalijy korekcija. SAT —
stambiyjy arterijy transpozicija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing
anomalija.

SAoLAK Paprasta SAT SATsuSPD OR  ORY95%PI  Fisher p-reikimé
Atlikta 2 (2.4%) 0 (0%)
Neatlikta 80 (97.6%) 30 (100%)
Lentelé 33. Simultaninés aortos lanko anomalijy korekcijos poreikis paprastos SAT ir SAT
su SPD ligoniy grupiy poroje. Santrumpos: SAoLAK — simultaniné aortos lanko anomalijy
korekcija. SAT — stambiyjy arterijy transpozicija. SPD — skilveliy pertvaros defektas. OR —
Sansy santykis. OR95%PI — Sansy santykio 95% pasikliautinieji intervalai.

0.07;00 >0.05

Simultaninés AoLA korekcijos poreikis paprastos SAT ir SAT su SPD
ligoniy grupiy poroje statistiskai reikSmingai nesiskyré¢ (33 lentel¢). Mazas
simultaniniy korekcijy skaiCius Sioje poroje neleidzia tiksliai apskaiciuoti
inferentinés statistikos rezultaty (33 lentel¢).

SAoLAK Paprasta SAT TBA OR  ORY95%PI  Fisher p-reik§mé
Atlikta 2 (2.4%) 9 (60%) .
Neatlikta 80 (97.6%) 6 (40%) 54.1 8.77,614.47 <0.00001

Lentelé 34. Simultaninés aortos lanko anomalijy korekcijos poreikis paprastos SAT ir TBA
ligoniy grupiy poroje. Santrumpos: SAoLAK — simultaniné aortos lanko anomalijy korekcija.
SAT — stambiyjy arterijy transpozicija. TBA — Taussig-Bing anomalija. OR — Sansy santykis.
OR95%PI — Sansy santykio 95% pasikliautinieji intervalai.

Sansas, kad kartu su SAAO teks koreguoti ir AoLA 54 kartus didesnis, kai
atlieckama TBA korekcija lyginant su paprasta SAT. Sis simultaninés AoLA
korekcijos poreikio paprastos SAT ir TBA ligoniy grupiy poroje yra
statistiSkai reikSmingas (34 lentel¢).

Nors simultaninés AoL A korekcijos poreikis lyginant SAT su SPD ir TBA
ligoniy grupiy porg statistiSkai reikSmingai didesnis TBA grupéje, mazas
simultaniniy korekcijy skaiCius Sioje poroje neleidzia tiksliai apskaiciuoti
inferentinés statistikos rezultaty (35 lentelé).
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SAoLAK  SAT su SPD TBA OR  ORY95%PI  Fisher p-reik§mé
Atlikta 0 (0%) 9 (60%)
Neatlikta 30 (100%) 6 (40%)
Lentelé 35. Simultaninés aortos lanko anomalijy korekcijos poreikis paprastos SAT ir SAT
su SPD ligoniy grupiy poroje. Santrumpos: SAoLAK — simultaniné aortos lanko anomalijy
korekcija. SAT — stambiyjy arterijy transpozicija. SPD — skilveliy pertvaros defektas. TBA —
Taussig-Bing anomalija. OR — Sansy santykis. OR95%PI — Sansy santykio 95% pasikliautinieji
intervalai.

6.96; <0.05

SAoLAK Paprasta SAT TBA OR  OR9Y95%PI  Fisher p-reik§mé
NAL 0 (0.0%) 1 (6.7%) o 0.14;0 0.1546
ALH 1(1.2%) 6 (40%) 49.7  5.2;2468.75 0.0001
[AoKo 1 (1.2%) 2 (13.3%) 119  0.58:739.63 0.0615

Lentelé 36. Skirtingy AoLA anomalijy korekcijos SAAO metu poreikis paprastos SAT ir
TBA ligoniy grupiy poroje. StatistiSkai reikSmingi duomenys pazymeéti parySkintu Sriftu.
Skirtumy tendencija statistinio reikSmingo link pazyméta pabrauktu Sriftu. Santrumpos:
SAoLAK - simultaniné aortos lanko korekcija. NAL — nutriikgs aortos lankas. ALH — aortos
lanko hipoplazija ir koarktacija. IAoKo — izoliuota aortos koarktacija.

Skirtingy SAT formy jtaka individualiy AoLA simultaninés korekcijos
poreikiui analizuota atskirose SAT formy ligoniy grupiy porose. Dél mazo
kartu su SAAO atlikty AoLA korekcijy skaiciaus, vengiant netiksliai
apskaiciuoty inferentinés statistikos rezultaty, pavienés AoLA analizuotos tik
paprastos SAT ir TBA ligoniy grupiy poroje. Sioje poroje, kartu su SAAO
TBA grupés ligoniams statistiskai reikSmingai dazniau reikéjo koreguoti tik
Ao lanko hipoplazijg su koarktacija, o poreikis koreguoti kitas Ao lanko
anomalijas nesiskyre lyginant su paprastos SAT grupés ligoniais (36 lentel¢).
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4.2.1.2. Operaciniai parametrai skirtingy SAT formy ligoniy grupése

Operacijos trukmé skirtingy SAT formy grupése
ANOVA F kriterijus = 28.96, p-reiksme < 0.00001
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Diagrama 7. Operacijos trukmé skirtingy SAT formy ligoniy grupése. Diagramoje juodais
taSkais pazymetos iSskirtys. Pilkais taSkais pazymétos vidutinés operacijos trukmeés grupése.
Santrumpos: SAT — stambiyjy arterijy transpozicija. ANOVA — dispersiné analizé. SPD —
skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. X — vidurkis. s — standartinis

nuokrypis.

Tarpusavyje lyginant visas tris skirtingy SAT formy ligoniy grupes,
stebimas statistiSkai reik§mingas vidutinés operacijos trukmés skirtumas (7
diagrama). Vidutiné ydos korekcija truko trumpiausiai, kai operacija atlikta
paprastos SAT grupés ligoniams, o ilgiausiai — kai operacija atlikta TBA
grupés ligoniams (7 diagrama). Vidutiné operacijos trukme, kai koreguojama
SAT su SPD, buvo tarp likusiy dviejy SAT formy grupiy vidutiniy operacijy

trukmiy.
Operacijos A% AR95%PI Studento T- o reikimé”
trukmé, min kriterijus
Paprasta SAT ir .
SAT o1 SPD 414 11.06:71.69 2.7047 110 <0.01
Paprasta SATir ) o 121.27:212.2 7.3836 95  <0.0001
TBA
i‘g‘i SuSPDir g 67.62:184.11 43579 43 <0.0001

Lentelé 37. Vidutinés operacijy trukmés (minutémis) skirtumy SAT formy porose analizé.
*Statistiskai reik§mingi skirtumai tarp grupiy pory pazyméti parySkintu $riftu. Santrumpos:
SAT — stambiyjy arterijy transpozicija. AX — vidurkiy skirtumas. df —laisvés laipsniai. AX95%PI
— vidurkiy skirtumo 95% pasikliautinieji intervalai. SPD — skilveliy pertvaros defektas. TBA —
Taussig-Bing anomalija.
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Atlikta skirtingy SAT formy ligoniy grupiy pory analizé, patvirtino
statistiSkai reikSmingg vidutinés operacijos trukmés skirtumg visose porose
(37 lentelé). Vidutinés operacijos trukmes skirtumas grupése paaiskinamas
ydos korekcijos techniniais ypatumais. Esant paprastai SAT koreguojama tik
SAT ir, jei reikia, gretutinés ydos. Esant SAT su SPD, koreguoti reikia SAT,
SPD, ir, jei reikia, gretutines ydas. Kai ligoniai operuojami dél TBA, reikia
atkurti normalig ventrikuloartering jungtj, suformuoti pakankamo dydzio
stambigsias arterijas, uzlopyti SPD, ir, jei reikia, iStaisyti gretutines ydas.
Misy kohortoje, SAT su SPD grupés ligoniams gretutiniy ydy taisyti
nereikéjo, o anomalios VAA paplitimas §Siose grupése praktiskai vienodas,
todé¢l vidutinés operacijos trukmes skirtuma tarp $ios grupés ir paprastos SAT
grupés galima paaiskinti laiko poreikiu SPD lopymui (13, 14, 17, 18, 32, 33,
37 lentelés ir 7 diagrama). Ilgiausiai operacijos truko, kai operavome TBA
grupés ligonius, ne tik dél sudétingiausios SAT morfologijos, bet ir dél to, kad
Sioje grupéje labiausiai paplitusios gretutinés ydos ir VA anomalijos (13, 15 —
17,19, 20, 33, 34 — 37 lentelés ir 7 diagrama).

DKA trukmeé skirtingy SAT formy grupése
ANOVA F kriterijus = 17.06, p-reikéme < 0.00001

X =248.8

s =70.108

# Paprasta SAT 8 SAT su SPD &8 TBA

Diagrama 8. DKA trukmé skirtingy SAT formy ligoniy grupése. Diagramoje juodais taskais
pazymetos iSskirtys. Pilkais taskais pazymétos vidutinés DKA trukmés grupése. Santrumpos:
SAT — stambiyjy arterijy transpozicija. ANOVA — dispersiné analizé. SPD — skilveliy pertvaros
defektas. TBA — Taussig-Bing anomalija. X — vidurkis. s — standartinis nuokrypis.

Tarpusavyje lyginant visas tris skirtingy SAT formy ligoniy grupes,
vidutine DKA trukmé tarp grupiy skiriasi statistiSkai reikSmingai (8
diagrama). Trumpiausia DKA taikyta tuomet, kai operacija atlikta paprastos
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SAT grupés ligoniams, o ilgiausiai — kai operacija atlikta TBA grupés
ligoniams (8 diagrama). Vidutiné DKA trukmé, kai koreguojama SAT su
SPD, buvo tarp likusiy dviejy SAT formy grupiy vidutiniy DKA trukmiy.

DKA trukme, AX  AR95%PI Studento T- df  preikimé’
min kriterijus
Paprasta SAT ir

_ 09:64. ‘ 110 <0.01
SAT o1 SPD 369 9.09;64.65 2.6304 0.0
Paprasta SATIC 1009 71.65:148.1 5.7066 95 <0.00001
TBA
SAT su SPD ir

71122, 2.9868 43 <0.01

ThA 73 23.71;12229 9 0.0

Lentelé 38. Vidutinés DKA trukmés skirtumy SAT formy porose analizé. *Statistiskai
reikSmingi skirtumai tarp grupiy pory pazyméti paryskintu sriftu. Santrumpos: DKA — dirbtiné
kraujo apytaka. SAT — stambiyjy arterijy transpozicija. AX — vidurkiy skirtumas. df — laisves
laipsniai. Ax95%PI — vidurkiy skirtumo 95% pasikliautinieji intervalai. SPD — skilveliy
pertvaros defektas. TBA — Taussig-Bing anomalija.

Atlikta skirtingy SAT formy ligoniy grupiy pory analizé, patvirtino
statistiSkai reikSmingg vidutinés DKA trukmés skirtumg visose porose (38
lentelé). Vidutinés DKA trukmés skirtumas grupése paaiskinamas ydos
korekcijos techniniais ypatumais. SAT galima koreguoti tik taikant DKA,
kurios trukmeé tiesiogiai proporcinga ydos kompleksiskumui. Esant paprastai
SAT koreguojama tik SAT ir, jei reikia, gretutinés ydos. Esant SAT su SPD,
koreguojama SAT, SPD, ir, jei reikia, gretutinés ydos. Kai ligoniai operuojami
del TBA, reikia atkurti normalig ventrikuloartering jungtj, suformuoti
pakankamo dydzio stambigsias arterijas, uzlopyti SPD, ir, jei reikia, iStaisyti
gretutines ydas. Miisy kohortoje, SAT su SPD grupés ligoniams gretutiniy ydy
taisyti nereikéjo, o anomalios VAA paplitimas Siose grupése praktiskai
vienodas, todel vidutinés DKA trukmés skirtuma tarp $iy grupiy galima
paaiskinti laiko poreikiu SPD korekcijai (13, 14, 17, 18, 32, 33, 38 lentelés ir
8 diagrama). llgiausiai operacijos truko, kai operavome TBA grupés ligonius,
ne tik dél sudétingiausios SAT morfologijos, bet ir dél to, kad Sioje grupéje
labiausiai paplitusios gretutinés ydos ir VA anomalijos (13, 15 — 17, 19, 20,
33,34 — 36, 38 lentelés ir 8 diagrama).
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Aortos perspaudimo trukmé skirtingy SAT formy grupése
ANOVA F kriterijus = 36.01, p-reik§me < 0.00001
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Diagrama 9. Aortos perspaudimo trukme skirtingy SAT formy ligoniy grupése. Diagramoje
juodais taskais pazymétos iSskirtys. Pilkais taskais pazymétos vidutinés AoX trukmés grupése.
Santrumpos: SAT — stambiyjy arterijy transpozicija. ANOVA — dispersiné analizé. SPD —
skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. X — vidurkis. s — standartinis
nuokrypis.

Tarpusavyje lyginant visas tris skirtingy SAT formy ligoniy grupes,
vidutiné Ao perspaudimo (Ao0X) trukmé tarp grupiy skiriasi statistiSkai
reikSmingai (9 diagrama). Trumpiausia perspausta Ao buvo tuomet, kai
operacija atlikta paprastos SAT grupés ligoniams, o ilgiausiai — kai operacija
atlikta TBA grupés ligoniams (9 diagrama). Vidutiné AoX trukme, kai
koreguojama SAT su SPD, buvo tarp likusiy dviejy SAT formy grupiy
vidutiniy AoX trukmiy.

AoX trukmé, min  AX Ax95%PI1 Studento T-kriterijus df  p-reikimé"

Paprasta SAT ir .

paprasta SA 94 0.69;18.90 2.1401 104 <0.05
Paprasta SATIr (3 ¢ 4775:79.95 7.8777 91 <0.0001
TBA

USRI sas 3153739 47961 41 <0.0001

Lentelé 39. Vidutinés AoX trukmés (minutémis) skirtumy SAT formy porose analizé.
*Statistiskai reik§mingi skirtumai tarp grupiy pory pazyméti parySkintu $riftu. Santrumpos:
AoX — aortos perspaudimas. SAT — stambiyjy arterijy transpozicija. AX — vidurkiy skirtumas.
df — laisvés laipsniai. AX95%PI — vidurkiy skirtumo 95% pasikliautinieji intervalai. SPD —
skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija.
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Atlikta skirtingy SAT formy ligoniy grupiy pory analizé, patvirtino
statistiSkai reikSminga vidutinés AoX trukmés skirtumg visose porose (39
lentelé). Vidutinés AoX trukmés skirtumas grupése paaisSkinamas ydos
korekcijos techniniais ypatumais. Beveik visi SAT korekcijos etapai atlieckami
DKA metu perspaudus aortg ir kardioplegija sustabdzius Sirdj. AoX trukmé
tiesiogiai proporcinga ydos kompleksiSkumui ir intrakardinés korekcijos
poreikiui. Esant paprastai SAT koreguojama tik SAT ir, jei reikia, gretutinés
ydos. Esant SAT su SPD, koreguojama SAT, SPD, ir, jei reikia, gretutinés
ydos. Kai ligoniai operuojami dél TBA, reikia atkurti normalig
ventrikuloartering jungtj, suformuoti pakankamo dydzio stambiasias arterijas,
uzlopyti SPD, ir, jei reikia, iStaisyti gretutines ydas. Miisy kohortoje, SAT su
SPD grupés ligoniams gretutiniy ydy taisyti nereikéjo, o anomalios VAA
paplitimas Siose grupése praktiskai vienodas, todél vidutinés AoX trukmés
skirtumg tarp $iy grupiy galima paaiskinti laiko poreikiu SPD korekcijai (13,
14, 17, 18, 32, 33, 39 lentelés ir 9 diagrama). llgiausiai miokardo iSemija
truko, kai operavome TBA grupés ligonius, ne tik dél sudétingiausios SAT
morfologijos, bet ir dél to, kad Sioje grupéje labiausiai paplitusios gretutinés
ydos ir VA anomalijos (13, 15 — 17, 19, 20, 33, 34 — 36, 39 lentelés ir 9
diagrama).

Reperfuzijos trukmé skirtingy SAT formy grupése
Kruskal-Wallis H kriterijus = 28.18, df = 2, p-reikSmé < 0.00001
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Diagrama 10. Reperfuzijos trukmé skirtingy SAT formy ligoniy grupése. Diagramoje
juodais taskais pazymétos iSskirtys. Pilkais taskais pazymétos vidutinés reperfuzijos trukmes
grupése. Santrumpos: SAT — stambiyjy arterijy transpozicija. df — laisvés laipsniai. SPD —
skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. X — mediana. IQR — tarpkvartilinis
plotis.
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Tarpusavyje lyginant visas tris skirtingy SAT formy ligoniy grupes,
reperfuzijos trukmés medianos tarp grupiy skiriasi statistiSkai reikSmingai (10
diagrama). Trumpiausios reperfuzijos reikéjo tuomet, kai operacija atlikta
paprastos SAT grupés ligoniams, o ilgiausios — kai operacija atlikta TBA
grupés ligoniams (10 diagrama). Reperfuzijos trukmés mediana, kai
koreguojama SAT su SPD, buvo tarp likusiy dviejy SAT formy grupiy
reperfuzijy trukmiy mediany.

Reperfuzija, min AX Wilcoxon-Mann-Whitney U Kriterijus p-reik§mé”
%p;am SAT I o9 280.5 0.00149
igi su SPD ir 27 138 0.0924

Lentelé¢ 40. Reperfuzijos trukmés (minutémis) mediany skirtumy SAT formy porose
analizé. “StatistiSkai reik§mingi skirtumai tarp grupiy pory pazyméti parySkintu 3riftu.
Skirtumy tendencija statistinio reikSmingo link pazyméta pabrauktu Sriftu. Santrumpos: SAT —
stambiyjy arterijy transpozicija. AX — mediany skirtumas. SPD — skilveliy pertvaros defektas.
TBA — Taussig-Bing anomalija.

Atlikta skirtingy SAT formy ligoniy grupiy pory analizé parodeé, kad
statistiSkai reik§Smingai reperfuzijos trukmés medianos skyrési tik paprastos
SAT ir TBA ligoniy grupiy poroje (40 lentel¢). Likusiose porose buvo stebima
ilgesnés reperfuzijos trukmés, kai operuojama sudétingesné SAT forma,
tendencija statistiskai reikSmingo skirtumo link (40 lentel¢).
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Zemiausia DKA temperatiira skirtingy SAT formy grupése
Kruskal-Wallis H kriterijus = 0.94, df = 2, p-reikSmé = 0.6245
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Diagrama 11. Zemiausia ligonio kiino temperatiira DKA metu skirtingy SAT formy ligoniy
grupése. Diagramoje juodais taskais pazymétos iSskirtys. Pilkais taSkais pazyméti zemiausios
ligoniy kiino temperatiiros vidurkiai grupése. Santrumpos: SAT — stambiyjy arterijy
transpozicija. df — laisvés laipsniai. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing
anomalija. X — mediana. IQR — tarpkvartilinis plotis.

SAAO metu, siekiant apsaugoti iSemijai jautrius organus ir audinius, DKA
metu ligonio kiinas atSaldomas. Dazniausiai SAT koreguojama vidutinés
hipotermijos salygomis, nors korekcijg atlikti galima tiek gilios hipotermijos
salygomis, tiek saikiai atSaldzius ligonj. Miisy kohortos ligoniai operuoti
taikant jvairaus gylio $aldyma, nors dazniausiai ligoniai buvo Saldomi iki 20
— 24 °C, nepriklausomai nuo SAT formos (11 diagrama).

Gili

. . Paprasta SAT SAT su SPD TBA Fisher p-reik§mé
hipotermija
Taikyta 22 (26.8%) 5(16.7%) 2 (13.3%) 04111
Netaikyta 60 (73.2%) 25 (83.3%) 3 (86.7%) ’

Lentelé 41. Gilios hipotermijos (18 °C ir Zemesné temperatiira) taikymas skirtingy SAT
formy ligoniy grupése. Santrumpos: SAT — stambiyjy arterijy transpozicija. SPD — skilveliy
pertvaros defektas. TBA — Taussig-Bing anomalija.

Ligoniy operuoty taikant gilig hipotermija, kai ligonio kiinas atSaldomas
iki 18 °C arba Zemesnés temperatiiros, proporcijos statistiSkai reikSmingai
nesiskyre skirtingy SAT formy ligoniy grupése (41 lentelé).
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Bendras suvartoty skysc¢iy tiris skirtingy SAT formy grupése
Kruskal-Wallis H kriterijus = 2.91, df = 2, p-reikSmé = 0.2331
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Diagrama 12. Bendras SAAO metu suvartoty skysciy tiris skirtingy SAT formy ligoniy
grupése. Diagramoje juodais taskais pazymétos iSskirtys. Pilkais taSkais pazyméti infuzuoty
skysCiy ttrio vidurkiai grupése. Santrumpos: SAT — stambiyjy arterijy transpozicija. df —
laisvés laipsniai. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. X —
mediana. IQR — tarpkvartilinis plotis.

Bendras operacijos metu suvartotas skysCiy tiris — sudétinis dydis,
apskaiciuojamas sudedant skyscius (kristaloidus, koloidus, kraujo produktus)
sunaudotus pries operacijg uzpildant DK A kontiira, skyscius sunaudotus DKA
aparato papildymui operacijos eigoje, skys¢ius (laSines infuzijas,
intraveninius medikamentus) ligoniui skirtus operacijos metu. Miisy operuoty
ligoniy, operacijos metu, gauty skys¢iy medianos svyravo tarp 1020 ir 1220
ml. Infuzuoty skysCiy medianos statistiSkai reikSmingai nesiskyré tarp
skirtingy SAT formy grupiy ligoniy (12 diagrama).
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Skyséiy balansas SAAO metu skirtingy SAT formy grupése
Kruskal-Wallis H kriterijus = 2.93, df = 2, p-reik§mé = 0.2312

1200

1900 %= 290
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IQR = 100 — 380
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Diagrama 13. SkysCiy balansas SAAO metu skirtingy SAT formy ligoniy grupése.
Diagramoje juodais taSkais pazymétos iSskirtys. Pilkais taSkais pazyméti skysciy balanso
vidurkiai grupése. Santrumpos: SAT — stambiyjy arterijy transpozicija. df — laisvés laipsniai.
SPD - skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. X — mediana. IQR —
tarpkvartilinis plotis.

SkysCiy balansas — iSvestinis dydis, apskaiiuojamas i§ visy operacijos
metu gauty skys¢iy sumos atémus visy operacijos metu netekty skysciy suma.
Netektiems skysc¢iams priskiriamas skystis i$siurbtas i§ operacinio lauko ir
negragzintas ] DKA konttrg ir skystis i§ operacinio lauko paSalintas su
operacinémis skarelémis, diurezé operacijos metu, skystis pasalintas DKA
metu taikomais ultrafiltracijos arba modifikuotos ultrafiltracijos metodais,
skyscio tiiris likgs DKA kontiire pasibaigus operacijai. Miisy operuoty ligoniy
skys¢iy balanso medianos svyravo nuo 220 iki 290 ml, ir statistiSkai
reikSmingai nesiskyré skirtingy SAT formy ligoniy grupése (13 diagrama).

4.2.1.3. Operacinés komplikacijos skirtingy SAT formy ligoniy grupése

P];g:d“ma PaprastaSAT  SAT su SPD TBA  Fisher p-reikimé
Taikyta 11 (13.4%) 7(23.3%) 3 (20%) 0.3653
Netaikyta 71 (86.6%) 23 (76.7%) 12 (80%) .

Lentelé 42. Papildomos DKA poreikis skirtingy SAT formy ligoniy grupése. Santrumpos:
SAT — stambiyjy arterijy transpozicija. SPD — skilveliy pertvaros defektas. TBA — Taussig-
Bing anomalija.
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Atlikus Sirdies operacija DKA sglygomis, operacijos pabaigoje DKA
palaipsniui mazinama ir galiausiai sustabdoma. Létai stabdant DKA ligonio
Sirdies veikla stipréja ir galiausiai tampa pakankama palaikyti visai
kraujotakai. D¢l jvairiy priezas¢iy (masyvaus kraujavimo, progresuojancio
Sirdies silpnumo, reakcijos i skiriamus biitinus medikamentus) tenka i§ naujo
prijungti DKA. Stabilizavus ligonio buklg, galima pasalinti papildomg DKA
poreikj sukélusias priezastis. Tik nedidelei daliai miisy operuoty ligoniy
atjungti DKA pirmu méginimu nepavyko. Papildomos DKA poreikis
skirtingy SAT formy ligoniy grupése statistiSkai reikSmingai nesiskyré (42

lentele).
SAAO iSeitis Paprasta SAT SAT su SPD TBA Fisher p-reik§mé
Mire 13 (15.9%) 6 (20%) 0 (0%)
operacinéje 0.1931
Pervesti | :
R‘“{rTVSeZ ' 69 (84.1%) 24 (80%) 15 (100%)

Lentelé 43. Intraoperacinés mirties atvejai skirtingy SAT formy ligoniy grupése.
Santrumpos: SAAO — stambiyjy arterijy atkeitimo operacija. SAT — stambiyjy arterijy
transpozicija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija.

SAAO — viena i§ techniskai sudétingiausiy chirurginiy operacijy, kuri
skirta koreguoti vieng i§ sudétingiausiy JSY. Si operacija daZniausiai
atlickama naujagimiams, kartais ypa¢ mazo svorio, galintiems turéti gretutiniy
Sirdies ydy arba kity organy sistemy patologijy, todél kartais, nepaisant
maksimaliy visos JSY komandos pastangy, ligonis mirita operacinéje. Tokiy
intraoperacininés mirties atvejy misy kohortoje buvo 19 (14.96%) (25
lentel¢). Miisy kohortoje intraoperaciniy mir¢iy paplitimas skirtingy SAT
formy ligoniy grupése nesiskyré (43 lentelé). Labai svarbu paminéti, kad
dauguma ligoniy, mirusiy operacin¢je SAAO metu, buvo gydyti ankstyvuoju
miisy centro SAAO raidos etapu (lantentingje mokymosi kreivés fazéje). Tuo
laikotarpiu, dauguma ligoniy operuoti dél paprastos SAT, keli ligoniai
operuoti dél SAT su SPD. Pasiekus mokymosi kreivés eksponentinio augimo
faze, operacijos metu mir¢ tik 2 ligoniai. O pasiekus mokymosi kreivés plato
faze (nuo 2008 m. nei vienas ligonis SAAO metu nemiré operacingje). Tai
atspindi nulis intraoperaciniy mirties atvejy tarp TBA grupés ligoniy, kurie
visi operuoti vélesniame misy centro raidos etape.

SAAO yra didelés apimties, ilgai trunkanti chirurginé operacija, kuri
atlickama naujagimiams, daznai pirmosiomis jy gyvenimo paromis. Ligoniai
bilina maZzo svorio, igio ir kiino pavirsiaus ploto, taiau operacijos metu gauna
daug skysciy, be to, DKA salygoja uzdegiminj atsaka. Tai salygoja skysciy
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pertekliaus kaupimasi organizme (edemy formavimasi). Operuota Sirdis taip
pat iSburksta. Uzsiuvus kriitinés lastos Zzaizda, iSburkusi Sirdis yra
suspaudziama ir funkcionuoti negali. Vienintelis tokios, kriitinés lastoje
netelpancios, Sirdies, po atliktos Sirdies operacijos, gydymo biidas — intarpais
sutvirtinti krutinkaulj ir operacinés zaizdg uzdengti sintetiniu gaubtu. Toks
ligonis gydomas RITS skyriuje, siekiant neigiamo skys¢iy balanso. Kai
miokardo paburkimas iSnyksta, aseptinémis salygomis (operacingje arba
reanimacijos-intensyviosios terapijos skyriuje) paSalinamas kritinés zaizda
dengiantis gaubtas ir kriitinkaulio stentai, ir operaciné¢ zaizda uzsiuvama
iprasta metodika. Gydymo atvira kriitinés lasta poreikis tarp miisy operuoty
skirtingg SAT formy ligoniy grupiy skyrési statistiSkai reikSmingai (44
lentele).

GAKL Paprasta SAT SAT su SPD TBA Fisher p-reikimé”
Taikytas 6 (7.3%) 3 (10%) 7 (46.7%) <0.001
Netaikytas 76 (92.3%) 27 (90%) 8 (54.3%) )

Lentel¢ 44. Gydymo atvira kriitinés lasta po SAAO poreikis skirtingy SAT formy ligoniy
grupése. Santrumpos: SAAO — stambiyjy arterijy atkeitimo operacija. GAKL — gydymas atvira
kraitinés lasta. SAT — stambiyjy arterijy transpozicija. SPD — skilveliy pertvaros defektas. TBA
— Taussig-Bing anomalija.

Siekiant patikslinti SAT formos jtaka pooperacinio gydymo atvira kriitinés
lasta poreikiui, atlikta skirtingy SAT formy ligoniy grupiy pory analizé (45 —
47 lentelés).

Paprasta SAT su OR Fisher p-
GAKL SAT SPD OR 95%PI reik§mé
Taikytas 6 (7.3%) 3 (10%) )
Netaikytas 76 (92.3%) 27 (90%) 0.7 0.14:471 0.699

Lentelé 45. Gydymo atvira kriitinés lasta po SAAO poreikis paprastos SAT ir SAT su SPD
ligoniy grupiy poroje. Santrumpos: SAAO — stambiyjy arterijy atkeitimo operacija. GAKL —
gydymas atvira kriitinés lasta. SAT — stambiyjy arterijy transpozicija. SPD — skilveliy pertvaros
defektas. OR — Sansy santykis. OR95%PI — Sansy santykio 95% pasikliautinieji intervalai.

StatistiSkai reikSmingai gydymo atvira kritinés lasta poreikis paprastos
SAT ir SAT su SPD ligoniy grupiy poroje nesiskyré (45 lentelé).

Gydymo atvira krttinés lgsta poreikio skirtumas paprastos SAT ir TBA
ligoniy grupiy poroje statistiskai reik§mingas (46 lentelé). Sansas, jog po
operacijos uzsiiiti kriitinés lastos nepavyks, yra 10.6 karty didesnis, kai
operuojami TBA grupés ligoniai, lyginant su paprastos SAT ligoniais (46
lentele).
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Paprasta OR Fisher p-

AKL

G SAT TBA OR 95%PI1 reik§me*
Taikytas 6 (7.3%) 7 (46.7%) )

Netaikytas 76 (92.3%) 8 (54.3%) 106 2.43:49.79 <0.001

Lentelé 46. Gydymo atvira kriitinés lasta po SAAO poreikis paprastos SAT ir TBA ligoniy
grupiy poroje. “Statistiskai reik§mingi duomenys pazyméti parySkintu Sriftu. Santrumpos:
SAAO — stambiyjy arterijy atkeitimo operacija. GAKL — gydymas atvira kriitinés lasta. SAT —
stambiyjy arterijy transpozicija. TBA — Taussig-Bing anomalija. OR — Sansy santykis.
OR95%PI — Sansy santykio 95% pasikliautinieji intervalai.

Gydymo atvira kriitinés lasta poreikio skirtumas SAT su SPD ir TBA
ligoniy grupiy poroje statistiskai reik§mingas (47 lentelé). Sansas, jog po
operacijos uzsiuti kritinés lagstos nepavyks, yra 7.4 karty didesnis, kai
operuojami TBA grupés ligoniai, lyginant su SAT su SPD ligoniais (47

lentele).
OR Fisher p-
A
GAKL SAT su SPD TBA OR 95%PI reikémé’
Taikytas 3 (10%) 7 (46.7) )
Netaikytas 27 (90%) 8 (54.3%) 74 1335529 <001

Lentel¢ 47. Gydymo atvira kriitinés lasta po SAAO poreikis SAT su SPD ir TBA ligoniy
grupiy poroje. “Statistiskai reik§mingi duomenys pazyméti parySkintu Sriftu. Santrumpos:
SAAO — stambiyjy arterijy atkeitimo operacija. GAKL — gydymas atvira kriitinés lasta. SAT —
stambiyjy arterijy transpozicija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing
anomalija. OR — Sansy santykis. OR95%PI — Sansy santykio 95% pasikliautinieji intervalai.

Visiems ligoniams, nepriklausomai nuo koreguotos SAT formos, kuriems
buvo taikytas gydymas atvira kriitinés lgsta, kriitinés lgsta uzsitita nuo keliy
valandy po SAAO iki 4 pary po SAAO (gydymo atvira kriitinés 1gsta trukmés
mediana 2 paros). StatistiSkai reikSmingo gydymo atvira kriitinés lasta
trukmés skirtumo skirtingy SAT formy ligoniy grupése nebuvo (Kruskal-
Wallis H=0.3013, df = 2, p-reikSmé = 0.8602).

PD Paprasta SAT SAT su SPD TBA Fisher p-reik§mé
Taikyta 5(6.1%) 2 (6.7%) 8 (53.3%) <0.0001
Netaikyta 77 (93.9%) 28 (93.3%) 7 (46.7%) '

Lentelé 48. Peritoninés dializés poreikis po SAAO skirtingy SAT formy ligoniy grupése.
Santrumpos: SAAO — stambiyjy arterijy atkeitimo operacija. PD — peritonin¢ dializé. SAT —
stambiyjy arterijy transpozicija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing
anomalija.

Kartais dél tminio inksty pazeidimo Sirdies operacijos metu, ligoniams
taikoma pakaitiné inksty terapija. Maziems SAAO ligoniams, vienintelis
galimas pakaitinés inksty terapijos metodas yra peritoniné dializé (PD). Miisy
kohortoje PD poreikis skirtingy SAT formy grupése, analizuojant Sias grupes
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kartu, skyrési statistiskai reikSmingai (48 lentele). todél atlikta atskiry SAT
formy pory analizé. Siekiant patikslinti SAT formos jtaka pooperacinio PD
poreikiui, atlikta skirtingy SAT formy ligoniy grupiy pory analizé (49 — 51
lentelés).

PD Paprasta SAT SATsuSPD OR  OR95%PI  Fisher p-reik§mé
Taikyta 5(6.1%) 2 (6.7%)
Netaikyta 77 (93.9%) 28 (93.3%)
Lentelé 49. Peritoninés dializés poreikis po SAAO paprastos SAT ir SAT su SPD ligoniy
grupiy poroje. Santrumpos: SAAO — stambiyjy arterijy atkeitimo operacija. PD — peritoniné
dializé. SAT — stambiyjy arterijy transpozicija. SPD — skilveliy pertvaros defektas. OR — Sansy
santykis. OR95%PI — Sansy santykio 95% pasikliautinieji intervalai.

1.1 0.1;7.19 0.9123

PD poreikio skirtumas paprastos SAT ir SAT su SPD ligoniy grupiy poroje
statistiskai reik§mingai nesiskyré (49 lentelé).

Fisher p-
PD Paprasta SAT TBA OR  ORY5%PI wsher p-
reik§meé

Taikyta 5(6.1%) 8 (53.3%)
166  3.71;85.29 <0.0001

Netaikyta 77 (93.9%) 7 (46.7%)

Lentelé 50. Peritoninés dializés poreikis po SAAO paprastos SAT ir TBA ligoniy grupiy
poroje. “Statistikai reik§mingi duomenys pazyméti paryskintu $riftu. Santrumpos: SAAO —
stambiyjy arterijy atkeitimo operacija. PD — peritoniné dializé. SAT — stambiyjy arterijy
transpozicija. TBA — Taussig-Bing anomalija. OR — Sansy santykis. OR95%PI — Sansy santykio
95% pasikliautinieji intervalai.

PD poreikio skirtumas paprastos SAT ir TBA ligoniy grupiy poroje
statistiskai reik§mingas (50 lentelé). Sansas, jog pooperaciniu laikotarpiu bus

reikalinga PD, 16.6 karto didesnis, kai operacija atlickama d¢l TBA, lyginant
su paprasta SAT (50 lentel¢).

Fisher p-
PD SAT su SPD TBA OR  ORY95%PI isherp-
reikSmeé
Taikyta 2 (6.7%) 8 (53.3%)
147 229:172.35 <0.001
Netaikyta 28 (93.3%) 7 (46.7%) 7 517

Lentelé 51. Peritoninés dializés poreikis po SAAO SAT su SPD ir TBA ligoniy grupiy
poroje. “Statistikai reik§mingi duomenys pazyméti parySkintu $riftu. Santrumpos: SAAO —
stambiyjy arterijy atkeitimo operacija. PD — peritoniné dializé. SAT — stambiyjy arterijy
transpozicija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. OR — Sansy
santykis. OR95%PI — Sansy santykio 95% pasikliautinieji intervalai.

PD poreikio skirtumas SAT su SPD ir TBA ligoniy grupiy poroje
statistiskai reik§mingas (51 lentel¢). Sansas, jog pooperaciniu laikotarpiu bus
reikalinga PD, 14.7 karto didesnis, kai operacija atlickama dél TBA, lyginant
su SAT su SPD (51 lentel¢).
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Misy kohortoje PD taikymo trukmé svyravo nuo 2 iki 9 pary (mediana 4
paros) nepriklausomai nuo SAT formos, dél kurios atlikta SAAOQO. Statistiskai
reikSmingo peritoninés dializés taikymo trukmés skirtumo skirtingy SAT
formy ligoniy grupése nebuvo (Kruskal-Wallis H=0.3503, df = 1, p=0.8393).

ESS Paprasta SAT SAT su SPD TBA Fisher p-reik§mé
Taikyta 3 (3.7%) 2 (6.7%) 1 (6.7%) ~0.05
Netaikyta 79 (96.3%) 28 (93.3%) 14 (93.3%) ’

Lentelé 52. Laikinos elektrinés Sirdies stimuliacijos poreikis po SAAO skirtingy SAT
formy ligoniy grupése. Santrumpos: SAAO — stambiyjy arterijy atkeitimo operacija. PD —
peritoning dializé. SAT — stambiyjy arterijy transpozicija. SPD — skilveliy pertvaros defektas.
TBA — Taussig-Bing anomalija.

Didelés apimties, ilgai trunkancios Sirdies operacijos, kuriy metu
manipuliuojama stambiosiomis arterijomis ir jy Saknimis, VA ziotimis ir
proksimaliniais segmentais, atlickama intrakardiné korekcija, atlickamos
naujagimiams, gali salygoti pooperacinés bradikardijos iSsivystyma (dél
sinusinio mazgo silpnumo ar atrioventrikulinés blokados), kai reikalinga
laikina epikardiné elektriné Sirdies stimuliacija. Misy operuoty ligoniy
kohortoje, ESS po SAAO taikyti reikéjo pavieniams ligoniams visose
skirtingy SAT formy ligoniy grupése. ESS poreikio skirtumas lyginant $ias
grupes tarpusavyje statistiSkai nereikSmingas (52 lentel¢).

4.2.1.4. Kraujo komponenty poreikis SAAO metu ir ankstyvuoju
pooperaciniu periodu skirtingy SAT formy ligoniy grupése

Ligoniy buklés sunkuma po Sirdies operacijos atspindi kraujo komponenty
transfuzijos poreikis. Kuo daugiau kraujo komponenty reikia transfuzuoti
iminiu pooperaciniu laikotarpiu, tuo labiau tikétina blogesné ligonio bukle.
Kraujo komponenty transfuzija, nors ir saugi medicininé procedira, taciau
susijusi su tam tikromis rizikomis (alerginémis reakcijomis, krauju plintanciy
infekcijy transmisijos galimybe, antigenine ekspozicija ir galima imunizacija).
Deja, naujagimiams, kiidikiams ir maziems vaikams visiSkai iSvengti kraujo
komponenty transfuzijos nejmanoma. Vien dél to, jog donoriné eritrocity
masé ir kraujo plazma batini DKA kontiirui uzpildyti. JSY chirurgija
naujagimystés metu susijusi su padidinto kraujavimo rizika, dél naujagimio
audiniy trapumo, DKA sukeltos kraujo ir viso organizmo traumos, tad kraujo
komponenty transfuzija gali biiti reikalinga ir po operacijos. Miisy operuoty
ligoniy kraujo komponenty transfuzijos poreikio analiz¢ skirtingy SAT formy
ligoniy grupése pateikta 14 — 17 diagramose.
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Transfuzuotos EM taris skirtingy SAT formy grupése
Kruskal-Wallis H kriterijus = 0.38, df = 2, p-reikSmé = 0.8278

128 X =250 X =250 X =290
0 IQR =200 - 307.5 IQR =202.5 - 345 IQR =205 - 320

# Paprasta SAT # SAT su SPD # TBA

Diagrama 14. SAAO metu ir iminiu pooperaciniu periodu transfuzuotos eritrocity masés
turis skirtingy SAT formy ligoniy grupése. Diagramoje juodais taskais pazymétos iSskirtys.
Pilkais taskais pazyméti grupiy vidurkiai. Santrumpos: EM — eritrocity masé. SAT — stambiyjy
arterijy transpozicija. SAAO — stambiyjy arterijy atkeitimo operacija. SPD — skilveliy pertvaros
defektas. TBA — Taussig-Bing anomalija. X — mediana. IQR — tarpkvartilinis plotis.

Miisy operuoty ligoniy kohortoje, perioperaciniu laikotarpiu transfuzuotos
eritrocity masés turis skirtingy SAT formy ligoniy grupése statistiSkai
reikSmingai nesiskyré (14 diagrama).

Trasfuzuotos EM tiris skirtingy SAT formy grupése
ANOVA F kriterijus = 0.7, p-reikSmé = 0.4969

X=71.2

s = 26.852
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# Paprasta SAT # SAT su SPD # TBA

Diagrama 15. SAAO metu ir iminiu pooperaciniu periodu transfuzuotos eritrocity masés
kiekis indeksuotas ligonio kiino masei skirtingy SAT formy ligoniy grupése. Diagramoje
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juodais taskais pazymétos iSskirtys. Pilkais taskais pazyméti grupiy vidurkiai. Santrumpos: EM
— eritrocity masé. SAT — stambiyjy arterijy transpozicija. SAAO — stambiyjy arterijy atkeitimo
operacija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. X — vidurkis. s —
standartinis nuokrypis.

Indeksavus transfuzuotos eritrocity masés kieki ligonio ktino svoriui,
transfuzuotos eritrocity masés turio vidurkiy skirtumas skirtingy SAT formy
ligoniy grupése isliko statistiskai nereikSmingas (15 diagrama).

Transfuzuotos SP tiris skirtingy SAT formy grupése
Kruskal-Wallis H kriterijus = 2.32, df = 2, p-reikdmé = 0.3128

1000
900 : X =255
800 . IQR = 240 — 3425
700 GR= w:u? 340 :
£ 600 !
2 500 * % = 250
S 55 IQR = 175 — 330
200
100
0

& Paprasta SAT & SAT su SPD 8 TBA

Diagrama 16. SAAO metu ir iiminiu pooperaciniu periodu transfuzuotos $aldytos plazmos
turis skirtingy SAT formy ligoniy grupése. Diagramoje juodais taskais pazymétos iSskirtys.
Pilkais taskais pazymeéti grupiy vidurkiai. Santrumpos: SP — $aldyta plazma. SAT — stambiyjy
arterijy transpozicija. SAAO — stambiyjy arterijy atkeitimo operacija. SPD — skilveliy pertvaros
defektas. TBA — Taussig-Bing anomalija. X — mediana. IQR — tarpkvartilinis plotis.

Miisy operuoty ligoniy kohortoje, perioperaciniu laikotarpiu transfuzuotos
Saldytos plazmos tiris skirtingy SAT formy ligoniy grupése statistiskai
reikSmingai nesiskyré (16 diagrama).
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Transfuzuotos SP tiris skirtingy SAT formy grupése
Kruskal-Wallis H kriterijus = 1.11, df = 2, p-reikSmé = 0.574
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Diagrama 17. SAAO metu ir iminiu pooperaciniu periodu transfuzuotos Saldytos plazmos
taris indeksuotas ligonio kiino masei skirtingy SAT formy ligoniy grupése. Diagramoje juodais
taskais pazymétos iSskirtys. Pilkais tagkais pazyméti grupiy vidurkiai. Santrumpos: SP — $aldyta
plazma. SAT — stambiyjy arterijy transpozicija. SAAO — stambiyjy arterijy atkeitimo operacija.
SPD - skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. X — mediana. IQR —
tarpkvartilinis plotis.

Indeksavus transfuzuotos Saldytos plazmos turj ligonio kino svoriui,
transfuzuotos Saldytos plazmos tirio mediany skirtumas skirtingy SAT formy
ligoniy grupése isliko statistiskai nereikSmingas (17 diagrama).

4.2.1.5. Intensyviojo gydymo ypatumai skirtingy SAT formy ligoniy grupése

Atlikus SAAO intubuoti ir ventiliuojami ligoniai pervezami j specializuota
pediatrinj kardiochirurginj reanimacijos-intensyviosios terapijos skyriy, kur
tesiamas intensyvusis gydymas. Sio laikotarpio sunkumus atspindi dirbtinés
plauciy ventiliacijos trukme, pooperacinio drenazo kiekis ir dreny
funkcionavimo trukmé, dél kraujavimo arba gaivinimo metu atlikty
resternotomijy daznis, infekciniy komplikacijy daznis, kity komplikacijy
daznis, ligoniy mirStamumas gydymo RITS metu ir gydymo RITS trukme.
Siekiant iSsiaiSkinti SAT formos jtaka Siems parametrams, atlikta jy analize
skirtingy SAT formy grupése.

Dirbtinés plauciy ventiliacijos trukmé skirtingy SAT formy ligoniy
grupése statistiskai reikSmingai nesiskyre (18 diagrama).
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DPV trukmé skirtingy SAT formy grupése
Kruskal-Wallis H kriterijus = 4.22, df = 2, p-reikSmé = 0.1215
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Diagrama 18. DPV trukmé skirtingy SAT formy ligoniy grupése. Diagramoje juodais
taskais pazymétos iSskirtys. Pilkais taskais pazyméti grupiy vidurkiai. Santrumpos: DPV —
dirbtiné plauciy ventiliacija. SAT — stambiyjy arterijy transpozicija. SAAO — stambiyjy arterijy
atkeitimo operacija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. X —
mediana. IQR — tarpkvartilinis plotis.

x=72 xX=72 X =96
IQR =48 — 96 IQR =48 — 96 IQR = 66.75 — 186

Pooperacinis drenazas skirtingy SAT formy grupése
Kruskal-Wallis H kriterijus = 0.64, df = 2, p-reik§mé = 0.7263
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Diagrama 19. Pooperacinis drenazas skirtingy SAT formy ligoniy grupése. Diagramoje
juodais taskais pazymétos iSskirtys. Pilkais taskais pazyméti grupiy vidurkiai. Santrumpos:
SAT — stambiyjy arterijy transpozicija. SAAO — stambiyjy arterijy atkeitimo operacija. SPD —
skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. X — mediana. IQR — tarpkvartilinis
plotis.
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Pooperacinio drenazo tiris skirtingy SAT formy ligoniy grupése
statistiSkai reikSmingai nesiskyré (19 diagrama).

Pooperacinis drenazas skirtingy SAT formy grupése
Kruskal-Wallis H kriterijus = 0.48, df = 2, p-reik§mé = 0.7882
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IQR =21-47 IQR=19-38 IQR =22 -36.5
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# Paprasta SAT # SAT su SPD # TBA

Diagrama 20. Pooperacinis drenazas indeksuotas ligonio kiino masei skirtingy SAT formy
ligoniy grupése. Diagramoje juodais taskais pazymétos isskirtys. Pilkais taSkais pazyméti
grupiy vidurkiai. Santrumpos: SAT — stambiyjy arterijy transpozicija. SAAO — stambiyjy
arterijy atkeitimo operacija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija.
X — mediana. IQR — tarpkvartilinis plotis.

Dreny funkcionavimo trukmé skirtingy SAT formy grupése
Kruskal-Wallis H kriterijus = 1.93, df = 2, p-reikdmé = 0.3812

X=2 X
__ lerR=1-3 - laRr

Trukmeé, paros
O = N W A OO O N 0O © O

# Paprasta SAT & SAT su SPD # TBA

Diagrama 21. Dreny funkcionavimo trukmé skirtingy SAT formy ligoniy grupése.
Diagramoje juodais taskais pazymétos iSskirtys. Pilkais taskais pazyméti grupiy vidurkiai.
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Santrumpos: SAT — stambiyjy arterijy transpozicija. SAAO — stambiyjy arterijy atkeitimo
operacija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. X — mediana.
IQR — tarpkvartilinis plotis.

Indeksavus pooperacinio drenazo turj ligonio kiino svoriui, drenazo
mediany skirtumas skirtingy SAT formy ligoniy grupése isliko statistiskai
nereik§mingas (20 diagrama). O dreny funkcionavimo trukmés medianos
skirtingy SAT formy ligoniy grupése buvo identiskos (21 diagrama).

4.2.1.6. Intensyviojo gydymo laikotarpio komplikacijos

Misy kohortoje, skubig resternotomija reikéjo atlikti dél dviejy priezasciy:
kraujavimo arba gaivinimo metu atviram Sirdies masazui atlikti.
Resternotomijy dél $iy dviejy priezasCiy poreikis skirtingy SAT formy ligoniy
grupése ir jy porose nagrinétas atskirai (53 — 57 lentelés).

RKS Paprasta SAT SAT su SPD TBA Fisher p-reik§mé
Atlikta 11 (15.9%) 1 (4.2%) 2 (13.3%) 0.368
Neatlikta 58 (84.1%) 23 (95.8%) 13 (86.7%) '

Lentelé 53. Resternotomijos kraujavimui stabdyti poreikis skirtingy SAT formy ligoniy
grupése. Santrumpos: RKS — resternotomija kraujavimui stabdyti. SAT — stambiyjy arterijy
transpozicija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija.

Poreikis atlikti resternotomijg kraujavimui stabdyti statistiskai reikSmingai
nesiskyre lyginant skirtingas SAT formy grupes tarpusavyje (53 lentel¢).

O poreikis atlikti resternotomija gaivinimo metu tarpusavyje lyginant visas
skirtingg SAT formy ligoniy grupes skyrési statistiSkai reikSmingai (54
lentel¢). Siekiant patikslinti SAT formos jtakg poreikiui gaivinimo metu atlikti
resternotomija atlikta analizé atskirose skirtingy SAT formy ligoniy grupiy
porose (55 — 57 lentelés).

RGM Paprasta SAT SAT su SPD TBA Fisher p-reik§mé
Atlikta 2 (2.9%) 4 (16.7%) 1 (6.7%) 0.0418
Neatlikta 67 (97.1%) 20 (83.3%) 14 (93.3%) )

Lentelé 54. Gaivinimo metu atliktos resternotomijos poreikis skirtingy SAT formy ligoniy
grupése. Santrumpos: RGM — resternotomija gaivinimo metu. SAT — stambiyjy arterijy
transpozicija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija.

Poreikio atlikti resternotomijg gaivinimo metu skirtumas SAT su SPD ir
paprastos SAT ligoniy grupiy poroje statistiskai reikSmingas (55 lentelé).
Sansas, jog po operacijos gaivinant ligonj reikés atlikti resternotomija, 6.5
karto didesnis SAT su SPD ligoniy grupéje, lyginant su paprastos SAT ligoniy
grupe (55 lentelé).
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Fisher p-

RGM Paprasta SAT  SAT su SPD OR OR95%PI1 e
reik§meé

Taikyta 2(2.9%) 4(16.7%)
Netaikyta 67 (97.1%) 20 (83.3%)

Lentelé 55. Gaivinimo metu atliktos resternotomijos poreikis paprastos SAT ir SAT su SPD
ligoniy grupiy poroje. *StatistiSkai reikmingas skirtumas tarp pory pazymétas parySkintu
Sriftu. Santrumpos: RGM - resternotomija gaivinimo metu. SAT — stambiyjy arterijy
transpozicija. SPD — skilveliy pertvaros defektas. OR — Sansy santykis. OR95%PI — Sansy
santykio 95% pasikliautinieji intervalai.

6.5 0.86;77.03 0.0367

Poreikio atlikti resternotomijg gaivinimo metu skirtumas paprastos SAT ir
TBA ligoniy grupiy poroje statistiSkai nereikSmingas (56 lentel¢).

RGM Paprasta SAT TBA OR  ORY95%PI  Fisher p-reik§mé
Taikyta 2 (2.9%) 1 (6.7%)
Netaikyta 67 (97.1%) 14 (93.3%)
Lentelé 56. Gaivinimo metu atliktos resternotomijos poreikis paprastos SAT ir TBA ligoniy
grupiy poroje. Santrumpos: RGM — resternotomija gaivinimo metu. SAT — stambiyjy arterijy
transpozicija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. OR — Sansy
santykis. OR95%PI — Sansy santykio 95% pasikliautinieji intervalai.

2.5 0.04;52.18 0.4298

Poreikis atlikti resternotomijg gaivinimo metu SAT su SPD ir TBA ligoniy
grupiy poroje statistiskai reikSmingai nesiskyre (57 lentel¢).

RGM SAT su SPD TBA OR  OR9Y95%PI  Fisher p-reik§mé
Taikyta 4 (16.7%) 1 (6.7%)
Netaikyta 20 (83.3%) 14 (93.3%)
Lentelé 57. Gaivinimo metu atliktos resternotomijos poreikis SAT su SPD ir TBA ligoniy
grupiy poroje. Santrumpos: RGM — resternotomija gaivinimo metu. SAT — stambiyjy arterijy
transpozicija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. OR — Sansy
santykis. OR95%PI — Sansy santykio 95% pasikliautinieji intervalai.

2.7 0.23;147.46 0.6309

Analizuojant galimai su SAAO susijusias infekcines komplikacijas,
pasirinkta skaiCiuoti tik paséliu patvirtintus sepsio, pavirSinés zaizdos
infekcijos (kai reikéjo atverti odos ir paodzio siiiles, neiSardant kriitinkaulio
sitiliy) ir mediastinito (kai dél infekcijos reikéjo iSardyti ir kriitinkaulio siiilg)
atvejus. | Sig kategorijg nutarta nejtraukti atvejy, kai gydymas antibiotikais
skirtas empiriSkai dél karS¢iavimo, padidéjusiy uzdegiminiy rodikliy,
kliniskai ar radiologiskai jtartos pneumonijos atvejy, taip pat atvejy, kai po
operacijos testas antibakterinis gydymas dél perinatalinés infekcijos, kadangi
$iy infekciniy komplikacijy sasaja su atlikta operacija abejotina. Tarp miisy
operuoty ligoniy, po SAAO 10 (9.26%) ligoniy reikéjo papildomo gydymo
del su operacija galimai susijusiy infekciniy komplikacijy (paséliu patvirtinto
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sepsio, mediastinito, pavirSinés zaizdos infekcijos ar §iy komplikacijy

kombinacijos).
Infekcija Paprasta SAT SAT su SPD TBA Fisher p-reik§mé
Taip 5(7.2%) 2 (8.3%) 3 (20%) 03291
Ne 64 (92.8%) 22 (91.7%) 12 (80%) '

Lentelé¢ 58. Su SAAO susijusiy infekciniy komplikacijy paplitimas tarp skirtingy SAT
formy ligoniy grupiy. Santrumpos: SAAO — stambiyjy arterijy atkeitimo operacija. SAT —
stambiyjy arterijy transpozicija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing
anomalija.

Su SAAO galimai susijusiy komplikacijy paplitimas ligoniy operuoty dél
skirtingy SAT formy grupése statistiskai reikSmingai nesiskyre (58 lentel¢).

Kit

O PaprastaSAT  SAT suSPD TBA Fisher p-reik§mé
komplikacijos
Buvo 3 (4.3%) 0 (0%) 1(6.7%) 04454
Ne 66 (95.7%) 24 (100%) 14 (93.3%) '

Lentelé 59. Kity SAAO ankstyvojo pooperacinio periodo komplikacijy paplitimas skirtingy
SAT formy ligoniy grupése. Santrumpos: SAAO — stambiyjy arterijy atkeitimo operacija. SAT
— stambiyjy arterijy transpozicija. SPD — skilveliy pertvaros defektas. TBA- Taussig-Bing
anomalija.

Ligoniy, kuriems dél SAT atlikta SAAO, intensyviojo gydyma laikotarpj
komplikavo jvairios komplikacijos: poreikis atlikti resternotomija (dél
kraujavimo arba gaivinimo metu atviram $irdies masazui atlikti), su operacija
susijusios infekcijos, mirties atvejai, bei kitos komplikacijos. Pirmosios trys
grupés analizuojamos atskirai (53 — 58, 60 lentelés). Kitos komplikacijos,
kurios tGminiu pooperaciniu diagnozuotis tik keturiems (3.72%) misy
kohortos ligoniams (25 lentelé). Siy komplikacijy paplitimas skirtingy SAT
formy ligoniy grupése buvo analizuojamas kartu (kaip bendra ,kity
komplikacijy grupe®). Kity komplikacijy paplitimas tarp skirtingy SAT formy
ligoniy grupiy statistiskai nereik§mingai nesiskyré (59 lentel¢).

Mirtis RITS Paprasta SAT SAT su SPD TBA Fisher p-reik§mé
Taip 5(4.3%) 5 (20.8%) 1 (6.7%) 0.1692
Ne 64 (92.8%) 19 (79.2%) 14 (93.3%) '

Lentelé 60. Mirties atvejy paplitimas tarp ligoniy gydomy RITS po SAAO skirtingy SAT
formy ligoniy grupése. Santrumpos: RITS — reanimacijos-intensyviosios terapijos skyrius.
SAAO — stambiyjy arterijy atkeitimo operacija. SAT — stambiyjy arterijy transpozicija. SPD —
skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija.

Kai operuojamos sudétingos ISY ligoniai mirti gali ne tik operacingje.
Mirties atvejy gali pasitaikyti ir po operacijos tesiant intensyvyjji gydyma
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RITS. Miisy kohortoje, nepaisant maksimaliy visos JSY komandos nariy
pastangy, reanimacijos-intensyviosios terapijos skyriuje po SAAO miré¢ 11
(10.19%) ligoniy (25 lentel¢). Mirties atvejy po SAAO paplitimas skirtingy
SAT formy grupése statistiskai reikSmingai nesiskyré (60 lentelé). Mirties
laikas po SAAO miisy kohortoje svyravo nuo 0 iki 21 pooperacinés paros
(mediana) (25 lentel¢) ir statistiSkai reikSmingai nesiskyré skirtingy SAT
formy ligoniy grupése (Kruskal-Wallis H =1.97, df =2 , p =0.3735).

Gydymo RITS trukmeé skirtingy SAT formy grupése
Kruskal-Wallis H kriterijus = 4.89, df = 2, p-reik§mé = 0.0867

30

25
2 X=9.5

X=6 x=7 IQR=7-12.75

Lovadieniai
- N
(&)} o

-
o

& Paprasta SAT & SAT su SPD 8 TBA

Diagrama 22. Pooperacinio gydymo trukmé reanimacijos-intensyviosios terapijos skyriuje
skirtingy SAT formy grupése. Diagramoje juodais taskais pazymétos iSskirtys. Pilkais taskais
pazymeti grupiy vidurkiai. Santrumpos: SAT — stambiyjy arterijy transpozicija. SAAO —
stambiyjy arterijy atkeitimo operacija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing
anomalija. X — mediana. IQR — tarpkvartilinis plotis.

Misy operuoty ligoniy intensyviojo gydymo reanimacijos-intensyviosios
terapijos skyriuje trukmés medianos skirtingy SAT formy ligoniy grupése
svyravo nuo 6 iki 9.5 pary. Sis skirtumas tarp grupiy buvo statistiskai
nereik§mingas (22 diagrama).
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Hospitalizacijos trukmé po SAAO skirtingy SAT formy grupése
ANOVA F kriterijus = 1.55, p-reikme = 0.2184

50

Lovadieniai

x=16.4
s =4.245 s =

# Paprasta SAT 8 SAT su SPD 8 TBA

Diagrama 23. Pooperacinés hospitalizacijos trukmé skirtingy SAT formy grupése.
Diagramoje juodais taSkais pazymétos iSskirtys. Pilkais taSkais pazyméti grupiy vidurkiai.
Santrumpos: SAT — stambiyjy arterijy transpozicija. SAAO — stambiyjy arterijy atkeitimo
operacija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. X — mediana.
IQR — tarpkvartilinis plotis.

Kai ligoniai pakankamai sustipréja po SAT korekcijos ir intensyvusis
gydymas jiems nebereikalingas, ligoniai tolesniam gydymui perkeliami i
specializuota jgimty Sirdies ydy chirurgijos skyriy. Skyriuje redukuojamas
medikamentinis gydymas, sugijus operacinei zaizdai paSalinami siilai,
sudaromas pooperacinio ambulatorinio gydymo ir sekimo planas,
suplanuojamas pirmojo ambulatorinio vizito laikas (dazniausiai po vienos ar
dviejy savaiciy) ir ligonis iSraSomas tolesniam ambulatoriniam gydymui j
namus. Pooperacinés hospitalizacijos (gydymo RITS ir skyriuje lovadieniy
suma) trukmés medianos skirtingy SAT formy ligoniy grupése svyravo nuo
16.4 iki 20.5 pary, taciau Sis mediany skirtumas grupése buvo statistiskai
nereik§mingas (23 diagrama).

4.2.1.7. Ankstyvojo laikotarpio po SAAO iseitys skirtingy SAT formy
ligoniy grupése

I8 127 tyrimo laikotarpiu operuoty ligoniy, 19 miré operacinéje ir 11 RITS
skyriuje, tac¢iau 97 ligoniai buvo iSrasyti j namus (25 lentel¢). | namus iSrasyty
ligoniy skaicius ir SAT gydymo metu mirusiy ligoniy skaicius skirtingy SAT
formy ligoniy grupése statistiskai reik§mingai nesiskyré (61 lentele).
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Paprasta SAT su Fisher p-

SAT gydymo iSeitys SAT SPD TBA reikimeé
I namus iSraSyti ligoniai 64 (78%) 19 (63.3%) 14 (93.3%)

i ini i i 0.076
Iferlo.pefracmlu periodu mirg 18 (22%) 11 (36.7%) 1(6.7%) 7
ligoniai

Lentelé 61. SAT gydymo SAAO iSeitys skirtingy SAT formy ligoniy grupése. Santrumpos:
SAT — stambiyjy arterijy transpozicija. SAAO — stambiyjy arterijy atkeitimo operacija. SPD —
skilveliy pertvaros defektas. Taussig-Bing anomalija.

4.2.2. Vainikiniy arterijy anatomijos jtaka ankstyviesiems SAAO
rezultatams

Pats svarbiausias ir techniskai sudétingiausias SAAQO etapas — VA zioCiy
perkélimas i§ Ao Saknies j neo-Ao Saknj. Ir taip sudétingg labai sudétingos
ISY — SAT korekcija gali ypa¢ apsunkinti jvairios VA anatomijos anomalijos.

Tyrimo laikotarpiu, operuodami jvairiy SAT formy ligonius, be jprasto VA
anatomijos varianto (Leiden konvencijos formul¢ 1LCx—2R), susidiiréme su
16 unikaliy anomalios VA anatomijos varianty. DidZiausia anomalijy jvairove
rasta tarp ligoniy, kurie operuoti dél paprastos SAT. Visy VA anatomijos
varianty suvestiné pateikta 62 lentel¢je.

VA anatomijos Paprasta SAT SAT-SPD TBA (n=15), ISviso (n=127),

variantai (m=82),n (%) (m=30), n (%) n (%) n (%)
ILCx—2R* 66 (80.5%) 24 (80%) 2 (13.3%) 92 (72.4%)
Anomaliis

ILCx*-2R 1 (1.22%) 0 (0.0%) 0 (0.0%) 1 (0.78%)
11B-2LCx, R 1 (1.22%) 0 (0.0%) 0 (0.0%) 1 (0.78%)
IL-2RCx 7 (8.5%) 2 (6.7%) 3 (20.1%) 12 (9,4%)
2R, LCx* 1 (1.22%) 0 (0.0%) 0 (0.0%) 1 (0.78%)
ILR-2Cx 1 (1.22%) 0 (0.0%) 1 (6.7%) 2 (1.6%)
ILCX, IB-2R 1 (1.22%) 0 (0.0%) 0 (0.0%) 1 (0.78%)
2LCx*, R 1 (1.22%) 0 (0.0%) 0 (0.0%) 1 (0.78%)
2L, RCx 1 (1.22%) 0 (0.0%) 0 (0.0%) 1 (0.78%)
ILCxR 1 (1.22%) 1(3.33%) 1 (6.7%) 3 (2,36%)
IL, R-2Cx 1 (1.22%) 0 (0.0%) 0 (0.0%) 1 (0.78%)
2LCxR 0 (0.0%) 1(3.33%) 0 (0.0%) 1 (0.78%)
ILCx—2R, R 0 (0.0%) 1(3.33%) 0 (0.0%) 1 (0.78%)
ILCx*, R 0 (0.0%) 1(3.33%) 0 (0.0%) 1 (0.78%)
IR-2LCx 0 (0.0%) 0 (0.0%) 5(33.1%) 5 (4%)
IRCx, IB-2L 0 (0.0%) 0 (0.0%) 1 (6.7%) 1 (0.78%)
1TB-2LCxR 0 (0.0%) 0 (0.0%) 2 (13.4%) 2 (1.6%)

Lentelé 62. VA anatomijos variantai rasti Vilniaus universiteto ligoninés Santaros kliniky
Sirdies ir kriitinés chirurgijos centre operuojant jvairiy SAT formy ligonius. Paaiskinimai: * —
VA anatomija vertinta remiantis Leiden konvencijos principais. * — Iprastas ir dazniausiai
pasitaikantis VA anatomijos variantas esant SAT. Kablelis (,) Zymi tame paciame aortos sinuse
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atskiromis Ziotimis prasidedan¢ias VA. Zvaigzduté (*¥) Zymi intramuraling VA eiga.
Santrumpos: VA — vainikinés arterijos. N — absoliutus daznis. SAT — stambiyjy arterijy
transpozicija. SAT-SPD — stambiyjy arterijy transpozicija su skilveliy pertvaros defektu. TBA
— Taussig-Bing anomalija. 1 — pirmasis aortos sinusas. 2 — antrasis aortos sinusas. L — priekiné
tarpskilveliné arterija. Cx — juosiancioji arterija. R — deSinioji vainiking arterija. IB — deSiniojo
skilvelio infundibuliné arterija.

VA anatomijos jtaka ankstyviesiems SAAO rezultatams vertinta
tiriamuosius stratifikavus j ligoniy su jprasta VAA grupe (n=92) ir ligoniy su
anomalia VAA grup¢ (n=35). Tarp Siy grupiy palyginti SAAO operaciniai
parametrai (operacijos, DKA, AoX ir reperfuzijos trukmés, Zemiausia ligonio
ktino temp. DKA metu, skysCiy balansas operacijos metu) ir iSeitys (kraujo
produkty transfuzijy poreikis, dirbtinés plauciy ventiliacijos trukme,
pooperacinis drenazas ir dreny funkcionavimo trukme, laikinos elektrinés
Sirdies stimuliacijos poreikis, gydymo atvira kratinés Igsta poreikis,
peritonings dializés poreikis, resternotomijy dél kraujavimo ir gaivinimo metu
atlikty resternotomijy daznis, intraoperaciniy mirciy skaicius, pooperacinio
gydymo RITS trukmé, bendra hospitalizacijos po SAAO trukmé ir
ankstyvasis mirStamumas). Rezultatai pateikti 24 — 36 diagramose ir 63 — 69
lentelése.

Operacijos trukmé skirtingose ligoniy grupése
Studento T kriterijus = -4.1, df = 125, p-reikSmé < 0.0001
700
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Diagrama 24. Operacijos trukmeé skirtingy VA anatomijos tipy grupése. Diagramoje juodais
taSkais pazymétos iSskirtys. Melsvais taskais pazyméti grupiy vidurkiai. Santrumpos: VA —
vainikinés arterijos. X — vidurkis. s — standartinis nuokrypis.

Viduting operacijos trukmé¢, kai SAAO atlickama ligoniams, turintiems
anomalig VA anatomija, yra statistiSkai reikSmingai ilgesné nei, kai SAAO
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atlickama ligoniams su jprasta VA anatomija (24 diagrama). Vidutinés
operacijos trukmés skirtumas ligoniy su jprasta VA anatomija ir ligoniy su
anomalia VA anatomija grupése misy kohortoje buvo 72.7 min (24
diagrama).

DKA trukmeé skirtingose ligoniy grupése
Wilcoxon-Mann-Whitney U kriterijus = 988, p-reikmeé < 0.001
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Diagrama 25. DKA trukmé skirtingy VA anatomijos tipy grupése. Diagramoje juodais
taSkais pazymétos iSskirtys. Melsvais taSkais pazyméti grupiy vidurkiai. Santrumpos: VA —
vainikinés arterijos. DKA — dirbtin¢ kraujo apytaka. X — mediana. IQR — tarpkvartilinis plotis.

AoX trukmé skirtingose ligoniy grupése
Wilcoxon-Mann-Whitney U kriterijus = 799, p-reikSmé < 0.0001
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Diagrama 26. Aortos perspaudimo trukmé skirtingy VA anatomijos tipy grupése.
Diagramoje juodais taskais pazymétos iSskirtys. Melsvais taskais pazyméti grupiy vidurkiai.
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Santrumpos: VA — vainikinés arterijos. AoX — aortos perspaudimas. X — mediana. IQR —
tarpkvartilinis plotis.

Maisy kohortoje DKA trukmeés medianos ligoniy su jprasta VAA ir ligoniy
su anomalia VAA skyrési kiek maziau (AX = 35 min), taciau ir §is skirtumas
tarp grupiy buvo statistiskai reikSmingas (25 diagrama). Ligoniy su anomalia
VA anatomija operacijos uztruko reik§mingai ilgiau (25 diagrama).

AoX trukmés mediana ligoniy su jprasta VA anatomija grupéje buvo
reik$§mingai mazesné nei ligoniy su anomalia VA anatomija grupéje (Ax = 25
min). Sis skirtumas tarp grupiy statistidkai reikimingas (26 diagrama).

Reperfuzijos trukmé skirtingose ligoniy grupése
Wilcoxon-Mann-Whitney U kriterijus = 1027, p-reik§mé < 0.001

225 .
200

175 .
X =52

150
IQR =43 - 65

, min
N
[6)]

Trukmé
)
o

~
[&)]

N O
o o1 O

# |prasta VA anatomija B Anomali VA anatomija

Diagrama 27. Reperfuzijos trukmé skirtingy VA anatomijos tipy grupése. Diagramoje
Juodais taSkais pazymétos iSskirtys. Melsvais taSkais pazyméti grupiy vidurkiai. Santrumpos:
VA — vainikings arterijos. X— mediana. IQR — tarpkvartilinis plotis.

Reperfuzijos trukmés medianos ligoniy su jprasta ir anomalia VA misy
kohortoje statistiskai reikSmingai skyrési 22 minutémis. Ligoniams su jprasta
VA reikéjo trumpesnés reperfuzijos (27 diagrama).
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Zemiausia temperatiira DKA metu skirtingose ligoniy grupése
Wilcoxon-Mann-Whitney U kriterijus = 1210.5, p-reikSmé = 0.031
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Diagrama 28. Zemiausia ligonio kiino temperatiira DKA metu skirtingy VA anatomijos tipy
grupése. Diagramoje juodais taskais pazymetos iSskirtys. Melsvais taSkais pazyméti grupiy
vidurkiai. Santrumpos: VA — vainikinés arterijos. DKA — dirbtiné kraujo apytaka. X — mediana.
IQR — tarpkvartilinis plotis.

Vertinant $aldymo laipsnio skirtumg Siose grupése, stebimas prieSingas
reiskinys. Ligoniy su jprasta VA kiino temperatiiros operacijos metu mediana
statistiSkai reik§mingai mazesné (28 diagrama). Sj skirtuma reikia
interpretuoti atsizvelgiant | anomalios VA reikSmingai mazesnj paplitimg
paprastos SAT formos ligoniy grup¢je (13 — 16 lenteles). Paprastos SAT
ligoniams, prieSirdziy pertvaros defektas dazniausiai uzlopomas giliai
atSaldzius ligonj ir sustabdzius dirbtinés kraujo apytaka, taip iSvengiant
tiesioginé tusCiyjy veny kaniuliacijos ir su tuo susijusiy riziky bei
komplikacijy.

Visas bendrai gauty skys¢iy (DKA uZzpildo, operacijos metu skirty
kristaloidy, koloidy ir kraujo komponenty infuzijy ir transfuzijy, injekciniy
medikamenty triy suma) tiriy medianos statistiSkai reikSmingai nesiskyré
ligoniy su jprasta ir anomalia VA anatomija grupése (29 diagrama).

Skysciy balansas (gauty ir netekty skysciy tiiriy skirtumas) operacijos metu
ligoniy su jprasta ir anomalia VA anatomija grupése statistiSkai reikSmingai
nesiskyre (30 diagrama).

Operacijos metu ir ankstyvuoju pooperaciniu metu transfuzuotos EM tiirio,
indeksuoto ligoniy kiino svoriui, medianos skirtingy VA tipy ligoniy grupése
statistiSkai reikSmingai nesiskyré (31 diagrama).
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Bendras suvartoty skysciy tiiris skirtingose ligoniy grupése
Wilcoxon-Mann-Whitney U kriterijus = 1429.5, p-reikSmé = 0.331
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Diagrama 29. Operacijos metu gauty skysc¢iy taris skirtingy VA anatomijos tipy grupése.
Diagramoje juodais taskais pazymétos iSskirtys. Melsvais taskais pazyméti grupiy vidurkiai.
Santrumpos: VA — vainikings arterijos. SAAO — stambiyjy arterijy atkeitimo operacija. X —
mediana. IQR — tarpkvartilinis plotis.

Skysciy balansas SAAO metu skirtingose ligoniy grupése
Wilcoxon-Mann-Whitney U kriterijus = 1125, p-reikdmé = 0.542

Tdaris, ml

i Jprasta VA anatomija & Anomali VA anatomija

Diagrama 30. Skyséiy balansas SAAO metu skirtingy VA anatomijos tipy grupése.
Diagramoje juodais taskais pazymétos iSskirtys. Melsvais taskais pazyméti grupiy vidurkiai.
Santrumpos: VA — vainikinés arterijos. SAAO — stambiyjy arterijy atkeitimo operacija. X —
mediana. IQR — tarpkvartilinis plotis.
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Transfuzuotos EM tiris skirtingose ligoniy grupése
Studento T kriterijus = 0.96, df = 125, p-reikSmé = 0.3411
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Diagrama 31. SAAO metu ir tuoj po jos transfuzuoty eritrocity masés tiris indeksuotas
ligonio kiino masei skirtingy VA anatomijos tipy grupése. Diagramoje juodais taskais
pazymétos iSskirtys. Melsvais taskais pazyméti grupiy vidurkiai. Santrumpos: VA — vainikinés
arterijos. EM — eritrocity masé. X — mediana. IQR — tarpkvartilinis plotis. X — vidurkis. s —
standartinis nuokrypis.

Transfuzuotos SP tiiris skirtingose ligoniy grupése
Wilcoxon-Mann-Whitney U kriterijus = 1788, p-reikSmé = 0.338
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Diagrama 32. SAAO metu ir tuoj po jos transfuzuotos Saldytos plazmos ttiris indeksuotas
ligonio kiino masei skirtingy VA anatomijos tipu grupése. Diagramoje juodais taskais
pazymétos iSskirtys. Melsvais taskais pazyméti grupiy vidurkiai. Santrumpos: VA — vainikinés
arterijos. SAAO — stambiyjy arterijy atkeitimo operacija. SP — $aldyta plazma. X — mediana.
IQR — tarpkvartilinis plotis.
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DPV trukmeé skirtingose ligoniy grupése
Wilcoxon-Mann-Whitney U kriterijus = 1096, p-reikSmé = 0.476

600 o .
550
500
450

- 400

S 350

2300

5250

x=72 xX=72
IQR =48 - 108 IQR =48 — 96

. .

150
100
50

# |prasta VA anatomija 8 Anomali VA anatomija

Diagrama 33. Dirbtinés plauciy ventiliacijos po SAAO trukmé skirtingy VA anatomijos
tipy grupése. Diagramoje juodais taskais pazymétos iSskirtys. Melsvais taskais pazyméti grupiy
vidurkiai. Santrumpos: VA — vainikinés arterijos. SAAO — stambiyjy arterijy atkeitimo
operacija. DPV— dirbtiné plauiy ventiliacija. X — mediana. IQR — tarpkvartilinis plotis.

Pooperacinis drenazas skirtingose ligoniy grupése
Wilcoxon-Mann-Whitney U kriterijus = 1467.5, p-reikSmé = 0.09
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Diagrama 34. Drenazas po SAAO skirtingy VA anatomijos tipy grupése. Diagramoje
juodais taskais pazymétos iSskirtys. Melsvais taskais pazyméti grupiy vidurkiai. Santrumpos:
VA - vainikinés arterijos. SAAO — stambiyjy arterijy atkeitimo operacija. X — mediana. IQR —
tarpkvartilinis plotis.
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Taip pat statistiSkai reikSmingai tarp ligoniy su jprasta vainikiniy arterijy
anatomija ir anomalia vainikiniy arterijy anatomija grupiy nesiskyré ir
transfuzuotos SP tiirio, indeksuoto ligoniy kiino svoriui, medianos (32
diagrama).

Lyginant ligoniy su jprasta VA anatomija ir ligoniy su anomalia VA
anatomija grupes, statistiSkai reikSmingas dirbtinés plauciy ventiliacijos
trukmés mediany skirtumas nenustatytas (33 lentel¢). Taip pat nenustatytas ir
statistiSkai reikSmingas pooperacinio drenazo tiiriy skirtumos Siose grupése
(34 lentel¢)

Dreny funkcionavimo trukmé skirtingose ligoniy grupése
Wilcoxon-Mann-Whitney U kriterijus = 1220, p-reik§mé = 0.138
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Diagrama 35. Dreny funkcionavimo trukmé skirtingy VA anatomijos tipy grupése.
Diagramoje juodais taSkais paZymétos iSskirtys. Melsvais taskais pazymeéti grupiy vidurkiai.
Santrumpos: VA — vainikinés arterijos. X — mediana. IQR — tarpkvartilinis plotisr

Dreny funkcionavimo trukmés medianos tarp miisy kohortos ligoniy su ir
be VA anomalijomis buvo identiSkos (35 diagrama).

AA 1 -
SAAQ ieitis v . OR OR9sypr [sherp
Iprasta Anomali reikSmé
Pervezti j RITS 76 (82.6) 32 (91.4%)
0.45 0.08;1.72 0.2734
Miré operacinéje 16 (17.4%) 3 (8.6%)

Lentelé¢ 63. Intraoperaciniy mirciy paplitimas skirtingy VA anatomijos tipy grupése.
Santrumpos: SAAO — stambiyjy arterijy atkeitimo operacija. VAA — vainikiniy arterijy
anatomija. OR — Sansy santykis. OR95%PI — Sansy santykio 95% pasikliautinieji intervalai.
RITS — reanimacijos-intensyviosios terapijos skyrius.
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Atlikus SAAO korekcija, daugelis abiejy grupiy ligoniy sékmingai perkelti
tolesniam gydymui | specializuotg kardiochirurginj vaiky RITS. Skirtumas
tarp Siy grupiy statistiskai nereikSmingas (63 lentel¢).

VAA ] -
GAKL . OR OR9sypr [sherp
Iprasta Anomali reikSmé
Taikytas 10 (10.9%) 6 (17.1%)
0.6 0.18;2.1 0.3748
Netaikytas 82 (89.1%) 29 (82.9%) 217 7

Lentelé 64. Gydymo atvira kriitinés lasta po SAAO poreikis skirtingy VA anatomijos tipy
grupése. Santrumpos: GAKL — gydymas atvira kriitinés lasta. VAA — vainikiniy arterijy
anatomija. OR — Sansy santykis. OR95%PI — Sansy santykio 95% pasikliautinieji intervalai.
SAAO — stambiyjy arterijy atkeitimo operacija.

Poreikis palikti atvirg kriitinés lasta po SAAO | RITS perkeliamiems
ligoniams su jprasta VA anatomija ir anomalia VA anatomija statistiSkai
reikSmingai nesiskyré (64 lentele).

VAA Fisher p-
PD . OR OR95%PI P
Iprasta Anomali reikSmé

Taikyta 7 (7.6%) 8 (22.9%)
Netaikyta 85 (92.4%) 27 (77.1%)
Lentelé 65. Peritoninés dializés po SAAO poreikis skirtingy VA anatomijos tipy grupése.
*statistiSkai reik§mingi duomenys pazyméti parySkintu Sriftu. Santrumpos: PD — peritoniné
dializé. VAA — vainikiniy arterijy anatomija. OR — Sansy santykis. OR95%PI — Sansy santykio
95% pasikliautinieji intervalai. SAAO — stambiyjy arterijy atkeitimo operacija.

3.6 1.02;12.71 0.0285

Pooperacinis Gminis inksty funkcijos pazeidimas, kai reikéjo atlikti
peritoning diurezg, miisy kohortoje buvo statistiskai reik§mingai didesnis tarp
operuoty ligoniy su anomalia vainikiniy arterijy anatomija (65 lentele).
Sansas, jog po SAAO reikés taikyti peritoning dialize net 3.6 kartus didesnis,
kai operacija atlikta ligoniams su anomalia VAA. Sj skirtumg galima
paaiskinti didesniu VA anomalijy paplitimu tarp TBA ligoniy, kuriems
ankstyvuoju pooperaciniu periodo dazniausiai reikéjo taikyti peritoning
dializg (13 — 16, 48 — 51 lentelés).

« VAA j -
ESS . OR OR9s%p1 | sherp
Iprasta Anomali reikSmé
Taikyta 5(5.4%) 1 (2.9%)
; >
Netaikyta 87 (94.6%) 34 (97.1) 05 0.01;4.84 0.05

Lentelé 66. Laikinos elektrinés Sirdies stimuliacijos po SAAO poreikis skirtingy VA
anatomijos tipy grupése. Santrumpos: ESS — elektriné Sirdies stimuliacija. VAA — vainikiniy
arterijy anatomija. OR — Sansy santykis. OR95%PI — Sansy santykio 95% pasikliautinieji
intervalai. SAAO — stambiyjy arterijy atkeitimo operacija.
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Laikinos elektrinés Sirdies stimuliacijos poreikis po SAAO statistiskai
reikSmingai nesiskyré ligoniy su skirtinga VAA grupése (66 lentelé).

RKS VAA . OR OR9sypr  Lisherp-
Iprasta Anomali reikSmé

Atlikta 12 (15.8%) 2 (6.2%) )

Neatlikta 64 (84.2%) 30 (93.8%) 28 057.27.24 02235

Lentel¢e 67. Dél kraujavimo po SAAO atlikty resternotomijy daznis skirtingy VA
anatomijos tipy grupése. Santrumpos: RKS — resternotomija kraujavimui stabdyti. VAA —
vainikiniy arterijy anatomija. OR — Sansy santykis. OR95%PI — Sansy santykio 95%
pasikliautinieji intervalai. SAAO — stambiyjy arterijy atkeitimo operacija.

D¢l masyvaus pooperacinio kraujavimo atlikty resternotomijy daznio
skirtumas miisy kohortos ligoniy su skirtinga VAA grupése buvo statistiskai
nereik§mingas (67 lentelé).

VAA ' -
RGM . OR OR9sypr [Sherp
Iprasta Anomali reikSmé
Atlikta 5(6.6%) 2 (6.2%)
1.1 0.16;11.6 >0.05
Neatlikta 71 (93.4%) 30 (93.8%) ’

Lentelé 68. Gaivinimo metu atlikty resternotomijy daznis skirtingy VA anatomijos tipy
grupése. Santrumpos: RGM — resternotomija gaivinimo metu. VAA — vainikiniy arterijy
anatomija. OR — Sansy santykis. OR95%PI — Sansy santykio 95% pasikliautinieji intervalai.
SAAO — stambiyjy arterijy atkeitimo operacija.

Taip pat statistiSkai reikSmingai nesiskyré ir resternotomijy atlikty
gaivinimo metu daznis ligoniy su jprasta VA anatomija ir ligoniy su anomalia
VA anatomija grupése (68 lentel¢).
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Gydymo RITS trukmé skirtingose ligoniy grupése
Wilcoxon-Mann-Whitney U kriterijus = 985, p-reikSmeé = 0.8778
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Diagrama 36. Gydymo RITS trukmé skirtingy VA anatomijos tipy grupése. Diagramoje
juodais taskais pazymétos iSskirtys. Melsvais taskais pazyméti grupiy vidurkiai. Santrumpos:
RITS — reanimacijos-intensyviosios terapijos skyrius. VA — vainikinés arterijos. X — mediana.
IQR — tarpkvartilinis plotis.

Pooperacinio gydymo reanimacijos-intensyviosios terapijos skyriuje
trukmés medianos skirtingy VAA tipy ligoniy grupése buvo identiskos (36

diagrama).
AA j -
.SVA'T gydymo \% . OR  ORY95%PI Fts'hfr p
iSeitys Iprasta Anomali reik§mé
Yraduti 1 fai 0 0,
Isr.asytll llg-OI'flal 67 (72.8%) 30 (85.7%) 0.45 0.12:1.36 0.127
Mirg ligoniai 25 (27.2%) 5(14.3%)

Lentelé 69. SAT gydymo SAAO iSeitys skirtingy VA anatomijos tipy grupése. Santrumpos:
Stambiyjy arterijy transpozicija. VAA — vainikiniy arterijy anatomija. OR — Sansy santykis.
OR95%PI — Sansy santykio 95% pasikliautinieji intervalai. SAAO — stambiyjy arterijy
atkeitimo operacija.

ISrasyty ligoniy ir mirusiy ankstyvuoju pooperaciniu laikotarpiu ligoniy
proporcijy skirtumas tarp ligoniy su jprasta ir anomalia VA grupiy statistiskai
reikSmingai nesiskyré (69 lentelé).
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Hospitalizacijos trukmé po ASO skirtingose ligoniy grupése
Wilcoxon-Mann-Whitney U kriterijus = 786, p-reikSmeé = 0.0875
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Diagrama 37. Hospitalizacijos trukmé po SAAO skirtingy VA anatomijos tipy grupése.
Diagramoje juodais taSkais paZymétos iSskirtys. Melsvais taskais pazymeéti grupiy vidurkiai.
Santrumpos: SAAO VA — vainikinés arterijos. X — mediana. IQR — tarpkvartilinis plotis.

Bendra hospitalizacijos trukmé po SAAO keliomis paromis ilgesné ligoniy
turin¢iy anomaliag VA anatomijg grupéje, lyginant ligoniy turin¢iy normalig
VA anatomija, taciau Sis skirtumas statistiskai nereikSmingas (37 diagrama).

4.2.3. Ankstyvasis mirStamumas ir jj lemiantys rizikos veiksniai

Tyrimo laikotarpiu miisy centre atliktos 127 SAAO. Operacijos metu miré
19 (14.96%) ligoniy, dar 11 (8.66%) miré po operacijos reanimacijos-
intensyviosios terapijos skyriuje. Suminis mirties atvejy skaicius miisy kortoje
— 30. Ankstyvasis mirStamumas viso tyrimo laikotarpiu siekia net 23.62%, o
iSgyvenamumas — tik 76.38% (25 lentelé, 38 — 40 diagramos). Toks aukstas
ankstyvasis mirStamumas Siais laikais yra nepriimtinas, net ir tokiu atveju, kai
neatlikus ydos korekcijos (SAT natiirali eiga) iSgyvenamumas artéja link 0%,
o mir§tamumas link 100%, per pirmuosius gyvenimo metus.

Kadangi analizuojami vir§ 40 mety laikotarpio duomenys, bendras viso
laikotarpio mirStamumas gali netiksliai atspindéti dabarting SAAO atlikty
kiekvienais metais atlikty SAAO skaiciy ir iSeitis (38 ir 39 diagramos).

Dauguma ligoniy, kurie miré SAAO metu, buvo operuoti tarp 1977 ir 1998
mety pabaigos (38 diagrama). Nuo 1999 intraoperacininiy mirciy skaicius
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zenkliai sumazgjo, o j RITS pervezty ligoniy skaicius Zenkliai padidéjo, o nuo
2009 m. visi operuoti ligoniai operacijg iSgyveno (38 diagrama).
Kasmet atlikty SAAO iSeitys

1 Operacijos metu mirusiy ir j RITS pervezty ligoniy skaicius

Operacijy skaiCius
O =2~ N W » OO O N 0 © O
|
|

MO T O T ONOVDDOTTANNMTOONOVDDO T~ ANMITWOMNOWOD
N0 OO0OO0DO0OO0D0O0DO0O00O0O ™ v ™™ ™ ™ ™ ™ v« v
[oNoNoNeoNoNoNoNoNoNoNeelolololoelolololollolololNololNoNoNolNoNe)
e T e e (NN OO OOV OO OO SO O ONLONL ONEEONLONL N

Il Mire ligoniai [ Pervezti j RITS ligoniai

Diagrama 38. SAAO metu mirusiy ligoniy ir ligoniy po SAAO pervezty i RITS skaicius
VUL SK S$irdies ir kriitinés chirurgijos centre 1977 — 2019 m. x asis modifikuokuota ir rodo tik
tuos metus, kuriais buvo atlikta bent viena SAAO. Santrumpos: SAAO — arterijy sukeitimo
operacija. RITS — reanimacijos-intensyviosios terapijos skyrius, VUL SK — Vilniaus

universiteto ligoninés Santaros klinikos.
Kasmet atlikty SAAO iSeitys
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Diagrama 39. 1977 — 2019 m. VUL SK S$irdies ir kriitinés chirurgijos centre atlikty SAAO
skaicius per metus. X asis modifikuokuota ir rodo tik tuos metus, kuriais buvo atlikta bent viena
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SAAO. Santrumpos: SAAO — stambiyjy arterijy atkeitimo operacija. VUL SK — Vilniaus
universiteto ligoninés Santaros klinikos.

Atsizvelgiant ] ligoniy, kuriems miisy centre atlikta SAAO, mirciy
pasiskirstymg laike, visg laikotarpj galima suskirstyti j 4 deSimtmecius (70
lentele).

Laikotarpis Ankstyvasis mir§tamumas Fisher p-reik§mé"
1977 — 1989 m. (n=3) 3 (100%) <0.00001
1990 — 1999 m. (n=23) 17 (73.9%) <0.00001
2000 —2009 m. (n=52) 9 (17.3%) 0.052
2010 —2019 m. (n=49) 2 (4.1%) -

Lentel¢ 70. Skirtingais laikotarpiais VUL SK atlikty SAAO ankstyvasis mir§tamumas.
Pirmasis laikotarpis apima kiek ilgesn¢ trukme, nei 10 kalendoriniy mety, taciau Siuo
laikotarpiu buvo atliktos tik trys SAAO. *Fisher tiksliojo kriterijaus p-reik§mé, kuri pateikta
Sioje lenteléje apskaiciuota skirtingy laikotarpiy ankstyvajj mirStamumg lyginant su pastarojo
desimtmecio (2010 — 2019 m. pabaiga) operuoty ligoniy ankstyvuoju mir§tamumu.

Analizuojant ankstyvyjy mirStamuma tarp skirtingais laikotarpiais
operuoty ligoniy stebimas statistiSkai reikSmingas ankstyvojo mir§tamumo
mazéjimas (70 lentelé). SAAO, atlikty pastarajj deSimtmetj, ankstyvasis
mirStamumas yra mazesnis nei 5% (70 lentel¢). O $is rodiklis ypac geras,
zinant, kad negydant beveik visi SAT ligoniai mirSta per pirmuosius
gyvenimo metus.

— Ligoniy, kuriems atlikta SAAO, 30 pary iSgyvenamumas
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Diagrama 40. Ligoniy, kuriems dél jvairiy SAT formy VUL SK Sirdies ir kriitinés centre
atlikta SAAQO, ankstyvojo iSgyvenamumo (1-mirStamumas) Kaplan-Meier kreivé. x asyje 0 —
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SAAO atlikimo diena. Punktyrinés linijos zymi iSgyvenamumo kreiviy virSutinj ir apatinj 95%
pasikliautinuosius intervalus. Santrumpos: SAT — stambiyjy arterijy transpozicija VUL SK —
Vilniaus universiteto ligoninés Santaros klinikos. SAAO — stambiyjy arterijy atkeitimo
operacija.

Kaplan-Meier metodu vertinant misy ligoniy 30 pary pooperacinj
i§gyvenamuma, matoma, jog dauguma miisy kohortos ligoniy miré operacijos
dieng. Sugretinus $ig informacija, su 38 ir 39 diagramose pateiktais
duomenimis, bei jvertinus ankstyvojo mirStamumo maz¢jimo tendencija
laikui bégant, galima jtarti, jog operaciniu ir ankstyvuoju pooperaciniu
laikotarpiu fiksuoti mirties atvejai, labiausiai susij¢ su chirurginiais faktoriais.
Atliekant vizualing 38 ir 39 diagramas matoma, kad iki 1998 m. pabaigos ypac
prasti SAT gydymo SAAO rezultatai, tarp 1999 ir 2002 m. pabaigos
reikSmingai pager¢jo ir toliau palaipsniui geréja (70 lentelé). Vertinant miisy
centre atlikty SAAO rezultatus, chirurginj perioda tarp 1999 ir 2002 m.
pabaigos galima pavadinti ,,l6zio tasku®. Tarp 1999 m. ir 2002 m. pabaigos
miisy centre vykdyta tarptautiné Ziniy perdavimo programa, kurios pagrindiné
misija buvo jgalinti Vilniaus universiteto ligoninés Sirdies ir kriitinés
chirurgijos centro kolektyva teikti auksciausios kokybés igimty Sirdies ydy
chirurgijos paslaugas Lietuvos Respublikos gyventojams, ypatingg démesj
skiriant naujagimiy ir vaiky iki vieneriy mety sudétingy Sirdies ydy
chirurgijai, o vienas i§ pagrindiniy Sios programos tiksly — sukurti tvarig SAT
gydymo SAAO paslauga miisy 3alyje. Minétu laikotarpiu j Vilniy atvyko J[SY
chirurgijos komanda i§ Wessex Sirdies ir Kriitinés Chirurgijos Centro
Southampton‘e Didziojoje Britanijoje. Uzsienio kolegos jvertino miisy centro
techninj apriipinima, veikla, rezultatus, galimybes reikiamiems pokyciams,
siekiant pagerinti [SY gydymo paslaugy kokybe. Atlikus pirmine centro
veiklos analiz¢ buvo sudarytas korekciniy veiksmy planas, j kurj buvo jtraukta
uzsienio kolegy operacijy atlikimas misy centre, misy komandos nariy
stazuotés uzsienio kolegy centre, ligoniy operavimas kartu su uZsienio
kolegomis Vilniuje (kai operacijas atliko miisy chirurgai padedami uZsienio
kolegy). Taip pat, buvo suformuluotos rekomendacijos ligoniy perioperacinio
gydymo proceso optimizavimui.

Atsizvelgiant | §] ,,1uzio taska®, visa miisy ligoniy kohorta buvo skirstyta |
tris laiko intervaly periodus: pirmasis chirurginis periodas (mokymosi kreivés
latentiné fazé arba periodas iki tarptautinés ziniy perdavimo programos) nuo
1977 iki 1998 m. pabaigos, jau minétas antrasis periodas (mokymosi kreivés
eksponentiné faz¢ arba tarptautinés ziniy perdavimo programos periodas) nuo
1999 iki 2002 m. pabaigos, ir treciasis periodas (mokymosi kreivés plato fazé
arba periodas po tarptautinés Ziniy perdavimo programos) nuo 2003 iki 2019
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m. pabaigos (71 lentel¢). Palyginus §iy periody ankstyvuosius mirStamumus,
nustatyta, kad antro ir trecio periody ankstyvieji mirStamumai statistiSkai
reikSmingai mazesni lyginant su pirmojo periodo ankstyvuoju mirStamumu
(71 lentelé).

. - . Ankstyvasis Fisher p-
Chirurginis periodas mir§ta1)1,1umas reik§mlé)*
Pirmasis periodas o
1977 — 1998 m. (n=17) 15 (88.24%) -
Antrasis periodas

10 (41.67% <0.00001
1999 — 2002 m. (n=24) (41.67%)
Treciasis periodas 5 (5.81%) <0.00000001

2003 —2019 m. (n=86)
Lentel¢ 71. Skirtingais chirurginiais periodais VUL SK atlikty SAAO ankstyvasis
mirStamumo analizé. *Fisher tiksliojo kriterijaus p-reikSmé apskaiCiuota lyginant antrojo ir
treCiojo periody ankstyvajj mirStamuma lyginant su pirmojo periodo.

Atsizvelgiant | ankstyvojo iSgyvenamumo gerinimo intervencijos
(tarptautinés ziniy perdavimo programos vykdytos antrojo periodo metu)
poveikj, trecigji periodg dar galima suskirstyti j pogrupius: ankstyvaji (nuo
2003 iki 2008 m. pabaigos), vidurinj (nuo 2009 iki 2014 m. pabaigos) ir
vélyvaji (nuo 2015 iki 2019 m. pabaigos). Siy periody ankstyvojo
mirStamumo suvestiné pateikta 72 lentelé¢je. Ankstyvojo mirStamumo
skirtumas tarp $iy grupiy statistiskai nereikSmingas (72 lentel¢).

Ankst i .

Chirurginis periodas .nv Syvasss Fisher p-reikmé
mirStamumas
Treciojo periodo ankstyvasis pogrupis
3 (9.68Y

2003 — 2008 m. (n=31) (9.68%)
Treciojo periodo vidurinis pogrupis o
2009 — 2013 m. (n=27) 0 (0%) 0.3652
Treciojo periodo vélyvasis pogrupis 2 (7.14%)

2014 — 2019 m. (n=28)
Lentelé 72. Laiko poveikis tarptautinés ziniy perdavimo programos pasiekimams. *Fisher
tiksliojo kriterijaus p-reikSmeé apskaiCiuota visus tris treciojo periodo pogrupius lyginant
tarpusavyje.

Kadangi, ankstyvasis mirStamumas skirtingy periody grupes lyginant
tarpusavyje skiriasi statistiSkai reikSmingai (71 lentelé), atlikta skirtingy
periody grupiy pory analize, siekiant patikslinti skirtingy laikmeciy jtaka
SAAO ankstyvajam mirStamumui (73 lentel¢).
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Fisher A B C D E F
p-reik§mé 1977 - 1999 — 2003 — 2003— | 2009 - 2014 —
OR 1998 m. 2002 m. 2019m. | 2008m. | 2013m. | 2019 m.
ORIS%PL| (n=17) | (n=24) | (n=86) | m=31) | @=27) | (n=28)
ig;; ) 1 <0.05 <0.05 <005 | <005 | <0.05

L. 1 9.9 107 58.7 w 78
(n'_”) [-o:+] | [1.7;108.4] | [18.4;1232] | [8.5;776] | [22.4;+00] | [9.9;1227]
;333 ) <UiIs 1 <0.05 <0.05 <0.05 <0.05

2 0.1 1 112 6.4 o 8.9
?:,'_24) [0.01;0.6] | [-o0;+oo] [3:48.5] | [1.4:42.1] | [3.5;+00] | [1.6;94.5]
;gg; Tl <005 <0.05 ]

3 0.01 0.09 1 — - _
(n'—8 6) | [0:001:005] | [0.02,0.3] | [-coieo]

Ylm 0.02 0.16 - 1 oo 1.4
(n'_3 1 | [0:001:012] | 0.02:073 [-0;+0] | [0.4:+00] | [0.1;17.8]
iggg | <oos <0.05 >0.05 1 >0.05

5 m 0 0 - 0 1 0
m=27) | 0004 [0:0.3] [0:2.7] | [ooi+e] | [0:5.5]
;g:; S| <005 <0.05 >0.05 0.4909 1

6| m 0.01 0.1 - 0.7 e i
(ne2g) | [0-00L01] | [0.01:0.6] [0.06;6.8] | [0.2;0] | [eo0;+00]

Lentelé 73. Ankstyvojo mir§tamumo skirtingy periody grupiy porose matrica. Ankstyvasis
mirS§tamumas tarp grupiy pory lygintas Fisher tiksliuoju metodu. Poros palyginimui sudarytos
1§ kairés j deSing ir iS virSaus | apacia (pvz. Tarpusavyje lygintos 1-A, 1-B, 2-C, 4E ir t.t. poros).
Poros, kuriose ankstyvasis mirStamumas skiriasi statistiSkai reikSmingai pazymétos Sviesiai
zaliai. Poros, kuriose ankstyvasis mirStamumas skiriasi statistiSkai nereik§Smingai pazymétos
Sviesiai oranzine spalva. Pasvirusiu Sriftu pazyméti duomenys apskaiciuoti lyginant ankstyvaji
mirS§tamumg to paties periodo poroje, Sie duomenys palikti vizualinés estetikos sumetimais ir
yra neinterpretuojami. — Zymi neanalizuotas tre¢iojo periodo ir jo ankstyvojo, vidurinio ir
vélyvojo pogrupiy poras. Santrumpos: OR — Sansy santykis. OR95%PI — Sansy santykio 95%
pasikliautinieji intervalai. n — absoliutus daznis (Cia — tiriamyjy skaicius kiekvienoje skirtingy
periody grupéje). A-F — matricos stulpeliy pavadinimai. 1-6 — matricos eiluc¢iy pavadinimai.

Siekiant, jvertinti 1999 — 2002 m. vykdytos tarptautinés ziniy programos
pasiekimus ir pasiekty rezultaty tvarumg ilgalaikéje perspektyvoje, atlikta
bendra visos kohortos ir ligoniy suskirstyty j grupes pagal SAT formg, VA
anatomija, operacijos atlikimo laikg (ligoniy operuoty skirtingais miisy centro
chirurginiy laikotarpiy periodais, atskirai analizuojant treciojo periodo
pogrupius) SAAO iSgyvenamumo analizé (40 — 44 diagramos).
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Ligoniu, kuriems atlikta SAAO, 30 pary iSgyvenamumas

Log-rank kriterijaus p-reikSmé = 0.0053
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Laikas po SAAQ, paros
= Visi operuoti ligoniai - Pervezti j RITS ligoniai

Diagrama 41. Visos kohortos ligoniy, kuriems dél jvairiy SAT formy VUL SK Sirdies ir
kraitinés centre atlikta SAAO ir ligoniy, kurie i§gyveno operacija ir buvo pervezti tolesniam
gydymui i RITS ankstyvojo (iki 30 pooperacinés paros) iSgyvenamumo (1-mirStamumas)
Kaplan-Meier kreivés. x aSyje 0 — SAAO atlikimo diena. Punktyrinés linijos Zymi
iSgyvenamumo kreiviy virSutinj ir apatinj 95% pasikliautinuosius intervalus. Santrumpos: SAT
— stambiyjy arterijy transpozicija VUL SK — Vilniaus universiteto ligoninés Santaros klinikos.
SAAO — stambiyjy arterijy atkeitimo operacija.

Ligoniy, kurie po SAAO buvo perkelti | RITS skyriy iSgyvenamumas
reikSmingai geresnis, lyginant su visos kohortos iSgyvenamumu (41
diagrama).

Skirtingy SAT formy ligoniy grupése 30 pary iSgyvenamumas po SAAO
statistiSkai reikSmingai nesiskyré (42 diagrama).
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ISgyvenamumas skirtingy SAT formy ligoniy grupése
Log-rank kriterijaus p-reikSmé = 0.067
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Laikas po SAAO, paros
Papratos SAT ligoniai - SAT su SPD ligoniai - TBA ligoniai

Diagrama 42. Dél skirtingy SAT formy operuoty ligoniy grupiy ankstyvojo (iki 30
pooperacinés paros) iSgyvenamumo Kaplan-Meier kreivés. x aSyje 0 — SAAO atlikimo diena.
Punktyrinés linijos Zymi iSgyvenamumo kreiviy virSutinj ir apatinj 95% pasikliautinuosius
intervalus. Santrumpos: SAT — stambiyjy arterijy transpozicija. SAAO — stambiyjy arterijy
atkeitimo operacija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija.

Ligoniu, su skirtingy tipy VA anatomija, iSgyvenamumas

Log-rank kriterijaus p-reikSmé = 0.129
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Laikas po SAAOQ, paros
- Ligoniai su jprasta VAA Ligoniai su anomalia VAA

Diagrama 43. Ligoniy su jprasta ir anomalia vainikiniy arterijy anatomija ankstyvojo (iki
30 pooperacinés paros) iSgyvenamumo Kaplan-Meier kreivés. x aSyje 0 — SAAO atlikimo
diena. Punktyrinés linijjos Zymi iSgyvenamumo kreiviy virSutinj ir apatinj 95%
pasikliautinuosius intervalus. Santrumpos: SAAO — stambiyjy arterijy atkeitimo operacija. VA
— vainikinés arterijos. VAA — vainikiniy arterijy anatomija.
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30 dieny pooperacinis i§gyvenamumas statistiSkai reikSmingai nesiskyré
ligoniy su jprasta ir anomalia VA anatomija grupése (43 diagrama).

Skirtingais periodais operuoty ligoniy iSgyvenamumas
Log-rank kriterijaus p-reikSmé <0.00001
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Ligoniai operuoti: = nuo 2003 m. = 1999-2002 m. = iki 1998 m.

Diagrama 44. Skirtingais chirurginiais periodais operuoty ligoniy ankstyvojo (iki 30
pooperacinés paros) iSgyvenamumo Kaplan-Meier kreivés. x aSyje 0 — SAAO atlikimo diena.
Punktyrinés linijos Zymi iSgyvenamumo kreiviy virSutinj ir apatinj 95% pasikliautinuosius
intervalus. Santrumpos: SAAO — stambiyjy arterijy atkeitimo operacija.

ISgyvenamumas
(1-ankstyvasis mirStamumas)

SAT ligoniy, kuriems SAAO miisy centre atlikta skirtingais chirurginiais
periodais, iSgyvenamumas skiriasi statistiSkai reikSmingai (44 diagrama).
Kadangi visas grupes lyginant tarpusavyje ankstyvasis iSgyvenamumas
reikSmingai skiriasi, atliktas ankstyvojo i§gyvenamumo palyginimas atskirose
skirtingais periodais operuoty grupiy porose (74 lentelé).

Pora AAI%  Log-rang p-reik§mé
Ligoniy operuoty iki 1998 m. pabaigos ir ligoniy
. . . 46.75% 0.00083
operuoty nuo 1999 iki 2002 m. pabaigos grupiy Al% °
Ligoniy operuoty iki 1998 m. pabaigos ir ligoniy
82.439 <0.000001
operuoty nuo 2003 iki 2019 m. pabaigos grupiy Al% &
Ligoniy operuoty nuo 1999 m. iki 2002 m. pabaigos ir
ligoniy operuoty nuo 2003 iki 2019 m. pabaigos grupiy  35.86% 0.000001
Al%
Lentelé 74. Skirtingais chirurginiais periodais operuoty ligoniy grupiy iSgyvenamumy
palyginimas porose. Santrumpos: Al% - ankstyvasis (iki 30 pooperacinés paros)

iSgyvenamumas. AAI% - analizuojamy pory i§gyvenamumy skirtumas.
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Visy skirtingais chirurginiais periodais operuoty ligoniy grupiy pory
ankstyvasis i§gyvenamumas skyrési statistiSkai reikSmingai (74 lentele).

Vélyvuoju periodu operuoty ligoniy iSgyvenamumas
Log-rank kriterijaus p-reikSmeé 0.278
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Diagrama 45. Skirtingais vélyvojo chirurginio periodo penkmeciais operuoty ligoniy
ankstyvojo (iki 30 pooperacinés paros) iSgyvenamumo Kaplan-Meier kreivés. x aSyje 0 —
SAAO atlikimo diena. Punktyrinés linijos Zymi i§gyvenamumo kreiviy virSutinj ir apatinj 95%
pasikliautinuosius intervalus. Santrumpos: SAAO — stambiyjy arterijy atkeitimo operacija.
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Diagrama 46. SAAO ankstyvojo pooperacinio laikotarpio mirties prieZastys.

SN Kraujavimas Infekcija
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Analizuojant  vélyvuoju  chirurginiu  periodu operuoty ligoniy
iSgyvenamuma, Sis visg laikotarpj iSlieka vir§ 90 procenty ir reikSmingai
nesiskiria lyginant skirtingos Sio laikotarpio penkmecius (45 diagrama).
Pasibaigus tarptautinei ziniy perdavimo programai, reikSmingas SAAO
iSgyvenamumo pager¢jimas, iSliko tvarus ilgg laika.

Mirciy, fiksuoty ankstyvuoju pooperaciniu periodu ligoniy, kuriems dél
jvairiy SAT formy VUL SK Sirdies ir kriitinés chirurgijos centre atlikta
SAAO, kohortoje, priezastys ir jy skaiCius pavaizduotas 46 diagramoje.
Vyraujancios ankstyvojo mir§tamumo prieZastys miisy kohortoje buvo iminis
pooperacinis  Sirdies nepakankamumas ir masyvus nesustabdomas
kraujavimas. Du ligoniai mir¢ dél plautinés hipertenzijos krizés, po vieng
ligonj miisy kohortoje miré dél infekciniy komplikacijy (mediastinito) ir
galvos smegeny hemoragijos operacijos metu.

Ankstyvajj mirStamumg po SAAO lemianciy veiksniy nustatymui, atlikta
miisy kohortos ligoniy duomeny regresiné analizé (75 — 77 lentelés). Visi
tyrimo metu surinkty demografiniy, anatominiy, klinikiniy, operaciniy ir
ankstyvojo pooperacinio periodo parametry duomenys ir jy jtaka ankstyvajam
mirStamumui buvo patikrinti vienanarés logistinés regresijos metodu. IS visy
kintamyjy iSrinkti tie, kuriy statistinio reikSmingumo p-reik§mé buvo lygi 0.2
arba maZesné. Sie kintamieji, kartu su kintamaisiais, kurie mokslingje
literattiroje nurodomi, kaip reikSmingi prognostiniai SAAO ankstyvojo
mirStamumo veiksniai, jtraukti | pradinj daugianarés logistinés regresijos
modelj (75 lentel¢). Misy kohortos duomenimis, net ir tie kintamieji, kuriy
vienanarés logistinés regresijos modelio p-reikSmés buvo statistiSkai
reikSmingos, daugianarés regresijos modelyje nebuvo statistiSkai reikSmingi.
Siekiant iSskirti tikrai reikSmingus veiksnius, atlikta atgaliné pazingsné
regresijos modelio modifikacija (76 lentele).
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Duomenys

Vienanaré logistiné regresija

Daugianaré logistiné regresija

Kintamieji OR p- OR p-
kis=0*(n=9 kis = 1 (n =30 R R
Iwkis=0%(a=97)  lwkis=17(n=30) = 0O 95%PI  reiléme O 95%PI  reikimé
Mergaités, n (%) 47 (79.3%) 12 (20.3%) 07  [0.3;1.62] 0.42 1.1 [0.12;11.7] 0.92
SAT forma (referentinis kintamasis paprastos SAT grupés ligoniy skaicius)
SAT su SPD, n (%) 19 (63.3%) 11(36.7%) 2.1 [0.82;5.1] 0.12 1.6 [0.1;44.5] 0.78
TBA, n (%) 14 (93.3%) 1(6.7%) 03 [0.01;1.4] 0.20 0.02 [0;11.4] 0.31
Naujagimystés metu atlikta SAAO, n (%) 80 (79.2%) 21 (20.8%) 05  [0.2;1.31] 0.14 0.04 [0;1.06] 0.08
DKA trukmé, & (IQR) 204 (174 -240) min 242 (226 -379.5)min  1.01  [1.01;1.02]  <0.001  1.03 [1;1.07] 0.1
Gilios hipotermijos taikymas, n (%) 8 (27.6%) 21 (72.4%) 26 [9.4;80.2]  <0.001 169  [1.1;553.4] 0.06
Simultaniné AoLA korekcija, n (%) 9 (81.8%) 2 (18.2%) 0.7 [0.1;2.9] 0.66 0.5 [0;206.3] 0.83
Anomali VA anatomija, n (%) 30 (85.7%) 5(14.3%) 04  [0.14;1.2] 0.13 07  [0.04;11.9] 0.81
Papildomos DKA taikymas, n (%) 4(19%) 17 (81%) 304  [9.61192]  <0.001 3.5  [0.03;420.5] 0.59
Bendras infuzuoty skys¢iy kieki ij tu, X
iesn a5 IRHIZHON, SKYSCH) KICKIS OpStacy0s et X 1.13£051 1.66+0.511 1,000 [1;1.003]  <0.001 | [1;1.003] 0.92
Skys¢iy balansas operacijos metu 250 (100 — 375) ml 400 (210 — 480) ml 1,002 [0.9;1.005] 0.06 1 [1;1.01] 0.86
Transfuzuotas EM tiris, indeksuotas ligonio ka
ransiuzuotas HIS, naeksuotas gomio KO 66 7+ 24.63 ml/kg 105 +31.18 ml/kg 1.05  [1.03;1.08]  <0.001 1.025  [1;1.09] 032
svoriui, X £ §
Transfuzuotas SP tiris, indeksuotas ligonio kino 104.5 (97.75 — 128)
64 (48 — 79) ml/k 1.02 1.01;1.04 <0.001 1.01 1;1.04 0.13
svoriui, X (IQR) ( 79) mike ml/kg (1.01:1.04] 7 (1:1.04]
Chirurginis periodas (referentinis kintamasis antrojo chirurginio periodo (ligoniy operuoty tarp 1999 m. ir 2002 m. pabaigos) skaiius
Pirmasis chirurginis periodas (ligoniy operuoty
2(11.8Y% 15 (88.29 10.5 2.3;76.8 <0.01 0.24 0;14.5 0.55
iki 1997 m. pabaigos skaicius), n (%) ( %) ( %) (2.3:76.8] (0:14.5]
Treciasis chirurgini iodas (ligoni t
reciasis chirurginis periodas (ligoniy operuoty 81 (94.2%) 5(5.8%) 004  [0.02:0.3] <0001 024  [0.01;1.9] 0.15

nuo 2003 m. skai¢ius), n (%)

Lentelé 75. Pradinis ankstyvojo mirtamumo po SAAO VUL SK Sirdies ir kratinés chirurgijos centre logistinés regresijos modelis. Santrumpos: Jvykis —
mirtis jvykusi iki 30 paros po SAAO. SAAO — stambiyjy arterijy atkeitimo operacija. OR — Sansy santykis. OR95%PI — Sansy santykio 95% pasikliautinieji
intervalai. SAT — stambiyjy arterijy transpozicija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. DKA — dirbtiné kraujo apytaka. AoLA —
aortos lanko anomalijos. X— mediana. IQR — tarpkvartilinis plotis. X — vidurkis. s — standartinis nuokrypis. EM — eritrocity masé. SP — $aldyta plazma.
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Modeliavimo Zingsnis AIK

Pradinis 67.926
Pasalintas ,,bendras operacijos metu infuzuoty skys€iy taris“ 65.934
kintamasis '

Pasalintas ,,lytis“ kintamasis 63.941
Pasalintas ,,skysciy balansas operacijos metu kintamasis 65.684
Pasalintas kintamasis ,,simultaniné AoLA korekcija‘ 63.686
Pagsalintas ,,anomaliné VA anatomija“ kintamasis 61.863

Pagalintas ,,Transfuzuotos SP tiiris indeksuotas ligonio kino

PP . 61.41
svoriui‘ kintamasis

Lentelé 76. Pazingsné regresijos modelio modifikacija. Santrumpos: AIK — Akaike
informacijos kriterijus. AoLA — aortos lanko anomalijos. VA — vainikinés arterijos. SP —
Saldytos plazmos tiiris.

IS pradinio regresijos modelio po vieng pasalinti veiksniai, kuriy
daugianarés logistinés regresijos p-reik§mé didziausia. Pasalinus kiekvieng
veiksnj, tarpiniam modeliui buvo apskaiciuotas Akaike informacijos kriterijus
(76 lentelé). Pasalinus visus nereikSmingus kintamuosius, suformuotas
galutinis daugianarés logistinés regresijos modelis, kuris parodé, jog misy
kohortos duomenimis, ankstyvajj mirStamuma po SAAO statistiskai
reik§mingai prognozuoja §ie veiksniai: JSY chirurgijos centro chirurginis
periodas (padétis mokymosi kreivéje), didesnis transfuzuoty EM toris
tenkantis vienam kilogramui ligonio svorio, papildomos DKA taikymo
poreikis SAAO metu, gilios hipotermijos (ligonio kiino atSaldymas Zemiau 18
°C) taikymas operacijos metu, uztrukusi DKA (77 lentelé). Like veiksniai —
ligoniy amzius operacijos metu ir SAT forma dél kurios atlieckam SAAO
statistinio reikSmingumo nepasieke, taciau rodo statisting tendencija (p-
reik§mé tarp 0.05 ir 0.1), jog SAAO ankstyvasis mirStamumas turéty buti
mazesnis, kai operacija atlickama naujagimystés metu ir kai operacija atlicka
del TBA (lyginant su paprasta SAT), ir didesnis, kai operacija atlickama
iSaugus naujagimystés amziy, ir kai operacija atlickama d¢l SAT su SPD
(lyginant su paprasta SAT) (77 lentele).

126



Duomenys Vienanaré logistiné regresija Daugianaré logistiné regresija

Kintamieji . _ ek OR p- OR p-
Iykis=0%"@=97)  Iwkis=1"(m=30)  OR " 4o0/ bl  reikimé OR  05%PI  reikimé

SAT forma (referentinis kintamasis paprastos SAT grupés ligoniy skaicius)

SAT su SPD, n (%) 19 (63.3%) 11(36.7%) 21 [0.82:5.1] 0.12 12 [0.1;17.13] 0.89

TBA, n (%) 14 (93.3%) 1(6.7%) 03 [0.01;1.4] 020 0.0  [0:0.61] 0.09
Naujagimystés metu atlikta SAAO, n (%) 80 (79.2%) 21 (20.8%) 05  [0.2:1.31] 0.14  0.06  [0,0.89] 0.05
DKA trukmé, & (IQR) 204 (174 - 240)min 242 (226 -379.5)min 1.0l  [1.01;1.02] <0.001 103 [L01;1.06]  <0.05
Gilios hipotermijos taikymas, n (%) 8 (27.6%) 21 (72.4%) 26 [9.4;80.2] <0.001 10.8 [1.2;144.4] <0.05
Papildomos DKA taikymas, n (%) 4(19%) 17 (81%) 304 [9.61192] <0001 19.8 [1.6;556.04]  <0.05
Transfuzuotas EM tars indeksuotas ligonio kuno oo o, 4 63 105 +31.18 ml/kg 1.05 [1.03;1.08] <0001 1.06 [1.021.11]  <0.05

svoriui, X = §
Chirurginis periodas (referentinis kintamasis antrojo chirurginio periodo (ligoniy operuoty tarp 1999 m. ir 2002 m. pabaigos) skaiius
Pirmasis chirurginis periodas (ligoniy operuoty iki
1997 m. pabaigos skaicius), n (%)
Treciasis chirurginis periodas (ligoniy operuoty
nuo 2003 m. skaicius), n (%)

2(11.8%) 15 (88.2%) 105 [2.3;768] <00l 1.1 [0;2.23] 0.16

81 (94.2%) 5(5.8%) 0.04 [0.02;0.3] <0.001  0.07 [050.57] <0.05

Lentelé 77. Galutinis ankstyvojo mirtamumo po SAAO VUL SK Sirdies ir kratinés chirurgijos centre logistinés regresijos modelis. Daugianarés logistinés
regresijos modelio veiksniai, statistiSkai reikSmingai prognozuojantys SAAO ankstyvojo laikotarpio mir§tamuma pazyméti paryskintu sriftu. Santrumpos: [vykis
— mirtis jvykusi iki 30 paros po SAAO. SAAO — stambiyjy arterijy atkeitimo operacija. OR — Sansy santykis. OR95%PI — Sansy santykio 95% pasikliautinieji
intervalai. SAT — stambiyjy arterijy transpozicija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. DKA — dirbtiné kraujo apytaka. AoLA —
aortos lanko anomalijos. X— mediana. IQR — tarpkvartilinis plotis. X — vidurkis. s — standartinis nuokrypis. EM — eritrocity masé.
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4.3. Vélyvieji rezultatai
4.3.1. Bendri sekimo laikotarpio duomenys

Ligoniy, kuriems miisy centre dél SAT atlikta SAAO sekimo trukmés
mediana 9.8 m (IQR 6.36 — 15.01 m). Vélyvuoju laikotarpiu po SAAO S$esi
(6.2%) ligoniai miré. Du (2%) ligoniai kartu su Seimomis emigravo ir gyvena
uzsienio Salyse. Disertacijos raSymo metu, Sie ligoniai jautési gerai ir
nusiskundimy dél Sirdies-kraujagysliy sistemos neturéjo. Like 89 (91.8%)
suaugusiyjy kardiology. Vélyvojo laikotarpio sekimo ir fizinio vystymosi
duomeny suvestiné pateikta 78 lenteléje.

Kintamasis Tiriamyju kohorta
Berniuky skaicius, n (%) 50 (51.5%)
Sekimo trukmg, X (IQR) 9.8(6.36-15.01)m
Ligoniy, kuriy paskutinis vizitas buvo > 2 m. skaicius, n 10 (10.3%)
(o)
Ligoniy, mirusiy vélyvuoju laikotarpiu skaicius, n (%) 6 (6.2%)
PASKUTINIO VIZITO DUOMENYS
Sekamy ligoniy skaicius, n (%) 91 (93.8%)
Berniuky skaicius, n (%) 46 (50.5%)
Amzius X (IQR) 10.8 (6.4—-1521)m
Suaugusiy asmeny skaicius, n (%) 13 (14.3%)
Ugis, X (IQR) 136 (116.5-164) cm
Labai zemas (Zemiau 3 procentilés), n (%) 6 (6.6%)
Zemas (tarp 3 ir 10 procentiliy), n (%) 6 (6.6%)
Apyzemis (tarp 10 ir 25 procentiliy), n (%) 8 (8.8%)
Vidutinis (tarp 25 ir 75 procentiliy), n (%) 48 (52.7%)
Apyaukstis (tarp 75 ir 90 procentiliy), n (%) 11 (12.1%)
Aukstas (tarp 90 ir 97 procentiliy), n (%) 8 (8.8%)
Labai aukstas (vir§ 97 procentilés) , n (%) 4 (4.4%)
Svoris, X (IQR) 32 (11-55)kg
Labai mazas (Zemiau 3 procentilés), n (%) 12 (13.2%)
Mazas (tarp 3 ir 10 procentiliy), n (%) 7 (7.7%)
Apylengvis (tarp 10 ir 25 procentiliy), n (%) 13 (14.3%)
Vidutinis (tarp 25 ir 75 procentiliy), n (%) 40 (44%)
Apysunkis (tarp 75 ir 90 procentiliy), n (%) 8 (8.8%)
Didelis (tarp 90 ir 97 procentiliy), n (%) 6 (6.6%)
Labai didelis (vir§ 97 procentilés), n (%) 5 (5.5%)

Kiino pavirsiaus plotas, X (IQR)

1.097 (0.8025 — 1.6065) m?

KS ECHOKARDIOGRAFINIAI PARAMETRAI

KSDd, % (IQR)

4(3.6-4.8)cm
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KSDd Z verte, X £ s -0.2+1.18

Ligoniy, kuriy KSDd Z verté > 2, skaicius, n (%) 4 (4.4%)

Ligoniy, kuriy KSDd Z verté < -2, skai€ius, n (%) 6 (6.6%)

KSIF,X+s 64.8 +5.6%

Ligoniy, kuriy KS IF > 55%, skaicius, n (%) 89 (97.8%)
NEO-AORTOS MATMENYS

Neo-AoV ziedo diametras, X (IQR) 20 (16 —23) mm

Neo-AoV ziedo diametro Z verté, X (IQR) 1.75 (0.87 — 2.585)

Ligoniy, kuriy neo-AoV Zziedo diametro Z verté >= 2
skaiCius, n (%)
Neo-Ao sinusy diametras, X (IQR) 27 (24 -33) mm
Neo-Ao sinusy diametro Z verté, X £ s 2.1+1.08
Ligoniy, kuriy neo-Ao sinusy diametro Z verté >=2,
skaicius, n (%)
Kylanciosios neo-Ao diametras, X (IQR) 21 (18 —=26.5) mm
Kylanciosios neo-Ao diametro Z verté, X (IQR) 1.33 (0.46 — 2.495)
Ligoniy, kuriy kylanciosios neo-Ao diametro Z verté >= 2,
skaiCius, n (%)

NEO-AO VOZTUVO BUKLE VELYVUOJU POOPERACINIU LAIKOTARPIU

38 (41.8%)

52 (57.1%)

35 (38.5%)

Sandarus, n (%) 20 (22%)
Trivialus nesandarumas, n (%) 45 (49.5%)
Lengvas nesandarumas, n (%) 10 (11.0%)
Vidutinis nesandarumas, n (%) 15 (16.5%)
Sunkus nesandarumas, (%) 1 (1.5%)
NEO-PA IR JOS VOZTUVO BUKLE VELYVUOJU POOPERACINIU LAIKOTARPIU
Neo-PAV diametras, X (IQR) 18 (15.25-22) mm
Neo-PAV diametro Z verté, X (IQR) -0.35 (-1.195 - 0.115)
Ligoniy, kuriy neo-PAV diametro Z verté < -2, skaicius, n (%) 7 (7.7%)
Sistolinis gradientas per neo-PA, X (IQR) 13 (8.3 — 23) mmHg
Vidurinis gradientas per neo-PA, X (IQR) 6.6 (5.1 —11.8) mmHg
Kraujo tékmés greitis per neo-PA, , X (IQR) 1.8(1.4-2.4)m/s

Ligoniy, kuriy sistolinis gradientas per neo-PA <36

68 (74.7°%
mmHg, skaicius, n (%) (74.7%)
Ligoniy, kuriy sistolinis gradientas per neo-PA > 64 5 (5.5%)
mmHg, skaiCius, n (%) D70
Ligoniy, kuriy kraujo tékmés greitis per neo-PA > 3 m/s, 9 (9.9%)

skaicius, n (%)

Lentel¢ 78. Vélyvyjy rezultaty suvestiné. Santrumpos: n — absoliutus daznis. (%) —
santykinis daznis iSreik$tas procentais. X — mediana. IQR — tarpkvartilinis plotis. KS — kairysis
skilvelis. KSDd — kairiojo skilvelio diastolinis diametras. X — vidurkis. s — standartinis
nuokrypis. KS IF — kairiojo skilvelio i§varymo frakcija. Neo-Ao — neo-aorta. Neo-AoV — neo-
aortos voztuvas. Neo-PA — neo-plauciy arterija. Neo-PAV — neo-plauciy arterijos voztuvas.
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4.3.2. SAAOQ isgyvenusiy asmeny fiziné raida (augimas)

Misy operuoty ligoniy svorio, figio, kiino pavirSiaus ploto ir svorio/iigio

santykio kitimo laikui bégant kreivés pavaizduotos 47 — 50 diagramose.

Sparciausias visy parametry augimas buvo pirmaisiais metais po SAAO.
Svoris vélyvuoju laikotarpiu

70

60

Svoris, kg
N w B (&)
o o o (<o ]

R
o

0 5 10 15 20
Amzius, metai

Diagrama 47. Operuoty ligoniy svorio kitimas vélyvuoju laikotarpiu. Istising linija Zymi
vidutinj svorj. Punktyrinés linijos — svorio vidurkio 95% pasikliautinuosius intervalus.

Ugis vélyvuoju laikotarpiu
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Diagrama 48. Operuoty ligoniy figio kitimas vélyvuoju laikotarpiu. IStisiné linija Zymi
vidutinj Gigj. Punktyrinés linijos — Gigio vidurkio 95% pasikliautinuosius intervalus.
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KPP vélyvuoju laikotarpiu
2.0

1.5

0.5

0.0

0 5 10 15 20
Amzius, metai

Diagrama 49. Operuoty ligoniy KPP kitimas vélyvuoju laikotarpiu. IStisiné linija Zymi
vidutinj KPP. Punktyrinés linijos — KPP vidurkio 95% pasikliautinuosius intervalus.
Santrumpos: KPP — kiino pavirsiaus plotas.

Svorio/iigio priklausomybé vélyvuoju laikotarpiu
80

70

60

Svoris,kg
N w B (&)
o o o o
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o

40 60 80 100 _ 120 140 160 180
Ugis, cm
Diagrama 50, Operuoty ligoniy svorio/iigio priklausomybés kitimas vélyvuoju laikotarpiu.
IStisiné linija Zymi svorio/figio santykj. Punktyrinés linijos — svorio/tigio santykio vidurkio 95%
pasikliautinuosius intervalus.

Véliau, operuotiems vaikams augant, jy svoris, Ggis, kiino pavirSiaus
plotas, svorio/tigio santykis didéjo tolydziau. Ligoniy pasiskirstymas pagal
svorio ir Gigio procentilius pateiktas 79 lenteléje.
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Kintamasis 1 mén. 3 mén. 6 mén. 12 mén. 3m. Sm. 10 m. 15 m. 18 m.

n 91 91 91 91 90 78 44 25 13
o 43(@41-  6(8-  81(79- 10410  15(14—  20(18—  33.5(29.8—  55(50— 60 (55—
Svoris kg, X (IQR) 4.5) 6.2) 8.6) 11) 16) 20) 40.3) 65) 68)
Labai mazas,n (%) 4 (44%)  12(132%) 10(11%)  7(7.7%)  6(67%)  12(154%) 6(13.6%)  0(0%) 2 (15.4%)
Mazas, n (%) 6(6.6%)  5(55%)  3(33%)  4(44%)  8(89%)  1(13%)  3(6.8%) 2 (8%) 1(7.7%)

Apylengvis,n (%)  15(16.5%)  7(7.7%) 11 (12.1%) 17(18.7%) 20 (22.2%) 12(15.4%) 2 (4.5%) 6 (24%) 1(7.7%)
Vidutinis, n (%)* 60 (65.9%) 60 (65.9%)  61(67%)  52(57.1%) 50(55.6%) 44 (56.4%) 16(36.4%)  10(40%) 6 (46.2%)

Apysunkis, n (%) 6(6.6%)  5(55%)  4(44%)  9(9.9%)  3(33%)  6(17%)  8(182%)  2(8%) 1(7.7%)
Didelis, n (%) 0 (0%) 1(1.1%)  2(22%)  2(22%)  1(1.1%)  2Q2.6%)  7(159%)  4(16%) 1(7.7%)
Labai didelis,n (%) 0 (0%) 1(1.1%) 0 (0%) 0 (0%) 2022%) 1(13%) 2 (4.5%) 1 (4%) 1(7.7%)
. 55(54—  62(61—  69(67—  76(72—  98(96—  111(110— 142(137— 166 (163~ 166 (164 -
Ugis em, X (IQR) 56.5) 63) 71) 79) 100) 114) 146.3) 172) 172)
Labai zemas, n (%) 0 (0%) 7(77%)  9(9.9%)  16(17.6%)  6(6.6%)  2(2.6%) 3 (6.8%) 1 (4%) 0 (0%)
Zemas, n (%) 5(55%)  12(132%)  5(55%)  16(17.6%)  4(44%)  5(64%) 2 (4.5%) 0(0%)  2(15.4%)

Apyzemis, n (%) 13 (14.3%) 6 (6.6%) 14 (15.4%) 10 (11%) 4 (4.4%) 8 (10.3%) 5(11.4%) 5 (20%) 2 (15.4%)

Vidutinis, n (%)* 63 (69.2%) 62 (68.1%) 54(59.3%) 24(26.4%) 60 (65.9%) 48(61.5%) 20 (45.5%) 14 (56%) 8 (61.5%)

Apyaukstis, n (%) 8 (8.8%) 1(1.1%) 5(5.5%) 13 (14.3%) 9 (9.9%) 8 (10.3%) 6 (13.6%) 5 (20%) 1(7.7%)

Aukstas, n (%) 2 (2.2%) 1(1.1%) 3 (3.3%) 10 (11%) 6 (6.6%) 7 (9%) 3 (6.8%) 0 (0%) 0 (0%)

Labai aukstas, n(%) 0 (0%) 2 (2.2%) 1(1.1%) 2 (2.2%) 2 (2.2%) 0 (0%) 5(11.4%) 0 (0%) 0 (0%)

Lentelé 79. Operuoty ligoniy svorio ir figio pasiskirstymas pagal procentilius, po stambiyjy arterijy atkeitimo operacijos pra¢jus nuo 1 mén. iki 18 mety.
Santrumpos: n — absoliutus daznis. (%) — santykinis daznis iSreikstas procentais. X — mediana. IQR — tarpkvartilinis plotis

79 lenteléje pateikti miisy operuoty ligoniy svorio ir Gigio procentiliai apskaiciuoti lyginant operuoty ligoniy svorj ir figj su
nacionaliniais augimo standartais. Nepriklausomai nuo amziaus, dauguma miisy operuoty ligoniy svoris ir figis svyravo tarp 25 ir 75
procentiliy (dauguma ligoniy buvo vidutinio svorio ir figio) (79 lentel¢).
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4.3.2.1. SAAO iSgyvenusiy asmeny augimo lytiniai skirtumai

Misy kohortos berniuky ir mergaiciy, kuriems dél SAT atlikta SAAO,
augimas pirmuosius 15 mety po operacijos buvo panasus. Operuoty ligoniy
figio, svorio ir kino pavirSiaus ploto medianos buvo panasios (p-reikSmé >
0.05). Praéjus 15 metai po SAAO, tarp skirtingy ly¢iy tiriamyjy grupiy tigio,
svorio ir kiino pavirSiaus ploty mediany atsirado skirtumas, kai berniuky
grupéje Siy parametry medianos tapo didesnés, nei mergaiciy grupéje. Dél
mazo abiejy lyciy tiriamyjy skaiciaus ligoniy, kuriems SAAO atlikta prie$ 15
mety ir anksciau, grupése, pagristi Siy parametry mediany skirtumo skirtingy
ly¢iy ligoniy grupése kol kas nepakanka duomeny (p-reik§mé > 0.05) (51 — 53
diagramos, 80 ir 81 lentelés). Tiriamyjy asmeny svorio ir Gigio santykis
skirtingy ly¢iy tiriamyjy grupése buvo beveik vienodas (p-reiksmeé >0.05) (54
diagrama). Operuoty berniuky ir mergai¢iy svorio ir igio pasiskirstymas pagal
procentilius, po SAAO praéjus nuo 1 ménesio iki 18 mety, pateiktas 80 ir 81
lentelése.

Svoris vélyvuoju laikotarpiu
Wilcoxon-Mann-Whitney U kriterijus = 45699.5, p-reik§mé = 0.53

100
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50
40
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0 5 10 15 20
Amzius, metai

Berniukai - Mergaités

Diagrama 51. Operuoty berniuky ir mergaiCiy svorio kitimas vélyvuoju laikotarpiu.
IStisinés linijos Zymi skirtingy ly¢iy ligoniy grupiy vidutinj svorj.
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Ugis vélyvuoju laikotarpiu
Wilcoxon-Mann-Whitney U kriterijus = 46741.5, p-reikSmé = 0.88
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Diagrama 52. Operuoty berniuky ir mergaiciy figio kitimas vélyvuoju laikotarpiu. IStisinés

linijos zymi skirtingy ly€iy ligoniy grupiy vidutinj Ggj.

KPP vélyvuoju laikotarpiu
Wilcoxon-Mann-Whitney U kriterijus = 46116, p-reikSmeé = 0.66
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Diagrama 53. Operuoty berniuky ir mergaiciy KPP kitimas vélyvuoju laikotarpiu. Istisinés
linijjos zymi skirtingy ly¢iy ligoniy grupiy vidutinj KPP. Santrumpos: KPP — kiino pavirSiaus
plotas.
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Svorio/iigio priklausomybé vélyvuoju laikotarpiu
Wilcoxon-Mann-Whitney U kriterijus = 45281.5, p-reikSmé = 0.42
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Diagrama 54. Operuoty berniuky ir mergai¢iy svorio/tigio santykio kitimas vélyvuoju
laikotarpiu. IStisinés linijos Zymi skirtingy ly¢iy ligoniy grupiy vidutinj svorio/tigio santykij.
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Kintamasis 1 mén. 3 mén. 6 mén. 12 mén. 3m. Sm. 10 m. 15 m. 18 m.

n 46 46 46 46 46 40 23 10 3
o 44(43-  62(59-  86(8-  108(10- 16(149-  20(18—  38(29.5-  62(50.3 -

Svoris kg, X (IQR) 4.6) 6.3) 8.8) 11) 16.1) 21) 42.5) 71.5) 76 (64-81)
Labai mazas,n (%)  1(22%)  4(87%)  6(13%)  3(65%)  2(43%)  4(10%) 3 (13%) 0(0%)  1(33.3%)
Mazas, n (%) 487%)  1(22%) 0 (0%) 2(43%)  4B87%)  1(25%)  2(87%)  1(10%) 0 (0%)
Apylengvis,n (%)  2(43%)  7(152%)  8(174%)  9(19.6%)  4(87%)  6(15%) 143%)  3(30%) 0 (0%)
Vidutinis, n (%) 34(73.9%)  30(652%)  29(63%)  26(565%) 34(73.9%) 23 (57.5%) S5Q17%)  2(20%)  1(33.3%)
Apysunkis,n (%) 5(10.9%)  2(43%)  2(43%)  5(10.9%)  1(22%)  4(10%)  6(26.1%)  1(10%) 0 (0%)
Didelis, n (%) 0 (0%) 122%)  1022%)  1(2.2%) 0 (0%) 2(5%)  4(174%)  2(20%)  1(33.3%)
Labai didelis,n (%) 0 (0%) 1 (2.2%) 0 (0%) 0 (0%) 1 (2.2%) 0 (0%) 287%)  1(10%) 0 (0%)

. 56(55—  63(62—  T1(69-  77(75-  99.5(98—  112.5(110 143 (137.5  173(166.3 180 (176 -

Ugis em, X (IQR) 57.8) 63) 72) 80) 100.8) ~116) ~1465) - 176.3) 181)
Labai zemas, n (%) 0 (0%) 3(65%)  5(109%)  5(10.9%) 2 (4.3%) 0 (0%) 1 (4.3%) 0 (0%) 0 (0%)
Zemas, n (%) 122%)  4(87%)  2(43%)  5(10.9%)  122%)  1(2.5%) 0 (0%) 0(0%)  1(33.3%)
Apyzemis, n (%) 6(13%)  4(B87%)  3(65%)  5(109%)  1(22%)  4(10%)  4(174%) 3 (30%) 0 (0%)
Vidutinis, n (%) 20 (63%)  34(73.9%) 30(652%) 17(37%)  30(652%) 27(67.5%) 9(39.1%)  4(40%) 2 (66.7%)
Apyaukitis, n (%)  8(17.4%)  0(0%) 3(65%)  8(174%)  5(10.9%)  4(10%)  5(217%) 3 (30%) 0 (0%)
Aukstas, n (%) 2 (4.3%) 0 (0%) 3(65%)  6(13%) 6 (13%) 4(10%)  2(8.7%) 0 (0%) 0 (0%)
Labai aukstas, n(%) 0 (0%) 1 (2.2%) 0 (0%) 0 (0%) 1 (2.2%) 0 (0%) 2 (8.7%) 0 (0%) 0 (0%)

Lentelé 80. Operuoty berniuky svorio ir igio pasiskirstymas pagal procentilius, po stambiyjy arterijy transpozicijos atkeitimo operacijos pra¢jus nuo 1 meén.
iki 18 mety. Santrumpos: n — absoliutus daznis. (%) — santykinis daznis iSreikstas procentais. X — mediana. IQR — tarpkvartilinis plotis.

Po SAAO daugelio operuoty berniuky svoris ir figis buvo tarp 25 ir 75 procentiliy (vidutinis), nepriklausomai nuo praéjusio po
SAAO laiko. Krastutinés svorio ir figio reikSmés berniuky grupéje vélyvuoju laikotarpiu po SAAO pasitaiké gerokai reciau.
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Kintamasis 1 mén. 3 mén. 6 mén. 12 mén. 3m. Sm. 10 m. 15 m. 18 m.
n 45 45 45 45 45 38 21 15 10
R T T N I LV S
Labai mazas, n (%) 3 (6.7%) 8 (17.8%) 4 (8.9%) 4 (8.9%) 4 (9.1%) 8 (21.1%) 3 (14.3%) 0 (0%) 1 (10%)
Mazas, n (%) 2 (4.4%) 4 (8.9%) 3 (6.7%) 2 (4.4%) 4 (9.1%) 0 (0%) 1 (4.8%) 1 (6.7%) 1 (10%)
Apylengvis, n (%) 13 (28.9%) 0 (0%) 3 (6.7%) 8 (17.8%) 16 (36.4%) 6 (15.8%) 1 (4.8%) 3 (20%) 1 (10%)
Vidutinis, n (%) 26 (57.8%) 30(66.7%) 32 (71.1%) 26(57.8%) 16(36.4%) 21(55.3%) 11 (52.4%) 8 (53.3%) 5 (50%)
Apysunkis, n (%) 1(2.2%) 3 (6.7%) 2 (4.4%) 4 (8.9%) 2 (4.5%) 2 (5.3%) 2 (9.5%) 1 (6.7%) 1 (10%)
Didelis, n (%) 0 (0%) 0 (0%) 1(2.2%) 1(2.2%) 1(2.3%) 0 (0%) 3 (14.3%) 2 (13.3%) 0 (0%)
Labai didelis, n (%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1(2.3%) 1 (2.6%) 0 (0%) 0 (0%) 1 (10%)
Ogis, % (IQR) 55 (54 - 62 (60 — 68 (67 — 73 (71 - 97 (95 - 110 (106.5 142 (137 - 165 (162 — 165 (162.5
56) 62) 69) 78) 98) —113.8) 145) 167) —166.8)
Labai zemas, n (%) 0 (0%) 4 (8.9%) 4 (8.9%) 11 (24.4%) 4 (8.9%) 2 (5.3%) 2 (9.5%) 1 (6.7%) 0 (0%)
Zemas, n (%) 4 (8.9%) 8 (17.8%) 3 (6.7%) 11 (24.4%) 3 (6.7%) 4 (10.5%) 2 (9.5%) 0 (0%) 1 (10%)
ApyZemis, n (%) 7 (15.6%) 2 (4.4%) 11 (24.4%) 5(11.1%) 3 (6.7%) 4 (10.5%) 1 (4.8%) 2 (13.3%) 2 (20%)
Vidutinis, n (%) 34(75.6%) 28 (62.2%) 24 (53.3%) 7 (15.6%) 30 (66.7%) 21 (553%) 11(52.4%) 10 (66.7%) 6 (60%)
Apyaukstis, n (%) 0 (0%) 1(2.2%) 2 (4.4%) 5(11.1%) 4 (8.9%) 4 (10.5%) 1 (4.8%) 2 (13.3%) 1 (10%)
Aukstas, n (%) 0 (0%) 1(2.2%) 0 (0%) 4 (8.9%) 0 (0%) 3 (7.9%) 1 (4.8%) 0 (0%) 0 (0%)
Labai aukstas, n(%) 0 (0%) 1(2.2%) 1(2.2%) 2 (4.4%) 1(2.2%) 0 (0%) 3 (14.3%) 0 (0%) 0 (0%)

Lentelé 81. Operuoty mergaiciy svorio ir figio pasiskirstymas pagal procentilius, po stambiyjy arterijy atkeitimo operacijos praéjus nuo 1 mén. iki 18 mety.
Santrumpos: n — absoliutus daznis. (%) — santykinis daznis iSreikstas procentais. X — mediana. IQR — tarpkvartilinis plotis.

Po SAAO daugelio operuoty mergaiciy svoris ir Gigis buvo tarp 25 ir 75 procentiliy (vidutinis), nepriklausomai nuo pragjusio po
SAAO laiko. Krastutinés svorio ir figio reikSmés mergaiciy grupéje vélyvuoju laikotarpiu po SAAO pasitaike gerokai reciau.
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4.3.2.2. Dél skirtingy SAT formy operuoty ligoniy augimo skirtumai

Misy duomenimis fizinio augimo parametrai (svoris, ugis, KPP,
svorio/igio santykis) vélyvuoju laikotarpiu statistiSkai reik§mingai nesiskyre
tarpusavyje lyginant skirtingy SAT formy grupes (55 — 58 diagramos).

Svoris vélyvuoju laikotarpiu
Kruskal-Wallis H kriterijus = 0.62, df = 2, p-reik§mé = 0.73
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Diagrama 55. Svorio kitimas vélyvuoju laikotarpiu. Santrumpos: SAT — stambiyjy arterijy
transpozicija. SPD -skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija.

Ugis vélyvuoju laikotarpiu
Kruskal-Wallis H kriterijus = 0.5, df = 2, p-reikSmé = 0.78
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Diagrama 56. Ugio kitimas vélyvuoju laikotarpiu. Santrumpos: SAT — stambiyjy arterijy
transpozicija. SPD -skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija.
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Svorio/iigio priklausomybé vélyvuoju laikotarpiu
Kruskal-Wallis H kriterijus = 0.64, df = 2, p-reik8mé = 0.73
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Diagrama 57. Svorio/tigio priklausomybés kitimas vélyvuoju laikotarpiu. Santrumpos:

SAT — stambiyjy arterijy transpozicija. SPD -skilveliy pertvaros defektas. TBA — Taussig-Bing
anomalija.

KPP vélyvuoju laikotarpiu
Kruskal-Wallis H kriterijus = 0.61, df = 2, p-reik§mé = 0.74
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Diagrama 58. Svorio kitimas vélyvuoju laikotarpiu. Santrumpos: KPP — kiino pavirSiaus
plotas. SAT — stambiyjy arterijy transpozicija. SPD -skilveliy pertvaros defektas. TBA —
Taussig-Bing anomalija.
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4.3.3. Tirilamyjy suminis iSgyvenamumas ir vélyvasis mirStamumas

Vélyvuoju laikotarpiu, i§ 97 SAAO iSgyvenusiy miisy kohortos ligoniy,
miré $esi (6.19%) ligoniai. Siy ligoniy gyvenimo trukmés po SAAO mediana
0.36 (0.16 — 2.1) m. Vienas ligonis miré uzspringes. Du ligoniai miré deél
plautinés hipertenzijos. Du ligoniai mir¢ dél infekcijos (vienas dél masyvios
bilateralinés pneumonijos ir vienas dél infekcinio endokardito). Vieno ligonio
netiesioginé mirties prieZastis — infekcija. Sis ligonis praéjus keliems metams
po SAAO susirgo septiniu tos pacios kojos klubo ir kelio sgnariy artritu. |
miisy centrg jis pateko i$ kitos ligoninés, kurioje vir§ ménesio laiko taikytas
septinio artrito gydymas, atsiradus iminiam Sirdies nepakankamuma. Siekiant
diferencijuoti galimg Uminio Sirdies nepakankamumo priezasti (neo-PA
stenozg arba plauciy arterijos trombembolijg), Siam ligoniui buvo atliktas
angiokardiografinis tyrimas. Procediiros metu pasirinkta prieigos kraujagyslé
kojoje, kurioje gydytas infekcinis sgnariy pazeidimas. Procediiros metu jkiSus
introdiuserj j kraujagysle dislokuotas didelis trombas sukélé masyvia plauciy
arterijos trombembolija, kuri esant neefektyvioms reanimacinéms
priemonéms, lémé ligonio mirtj procedtiros metu.

Prognozuojamas suminis miusy operuotos ligoniy kohortos aktuarinis
iSgyvenamumas pra¢jus metams po SAAO siekia 74%, treCiaisiais metais po
SAAO prognozuojamas suminis iSgyvenamumas sumazg€ja iki 72% (59
diagrama). Nei vienas SAAO iSgyvengs tiriamasis nemiré po operacijos
pragjus daugiau kaip trims metams (59 diagrama). Kadangi, beveik visi
mirties atvejai stebéti ligoniy operuoty misy centre 1977 — 1998 m. grupéje,
bendra visy ligoniy suminio iSgyvenamumo kreivé nepakankamai jvertina
vélesniais laikotarpiais operuoty ligoniy i§gyvenamumg (71 - 73 lentelés, 40,
41 ir 59 diagramos). Vélesniais chirurginiais periodais operuoty ligoniy
ankstyvasis iSgyvenamumas Zenkliai iSauga, tod¢l suminj aktuarinj
iSgyvenamuma geriau aproksimuoja po SAAO iSraSyty ligoniy
i§gyvenamumo kreivé (59 diagrama). Siy ligoniy prognozuojamas aktuarinis
iSgyvenamumas pra¢jus metams po SAAO siekia 96%, treciaisiais metais po
SAAO prognozuojamas iSgyvenamumas sumazéja iki 94% ir toks islieka net
praéjus 25 metams po SAT korekcijos musy centre (59 diagrama).
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Operuoty ligoniy suminis iSgyvenamumas
Log-rank kriterijaus p-reikSmé = 0.0000185
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Diagrama 59. Operuoty ligoniy suminis i§gyvenamumas. Sviesiai rozine spalva
pavaizduota ligoniy, kurie i§gyveno SAAO ir buvo iSraSyti namo arba ] kita gydymo
(reabilitacijos) jstaiga, suminio iSgyvenamumo kreivé. Tamsiai rozine spalva pavaizduota visy
tyrimo metu operuoty ligoniy suminio i§gyvenamumo kreivé. 0 Zymi SAAO atlikimo laika.
Santrumpos: SAAO — stambiyjy arterijy atkeitimo operacija

Skirtingy SAT formy ligoniy vélyvasis iSgyvenamumas
Log-rank kriterijaus p-reikSmé = 0.375
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Diagrama 60. Diagrama B. Skirtingy SAT formy ligoniy vélyvojo iSgyvenamumo kreivés.
0 zymi SAAO atlikimo laika. Santrumpos: SAAO — stambiyjy arterijy atkeitimo operacija. SAT
— stambiyjy arterijy transpozicija. SPD — skilveliy pertvaros defektas. TBA — Taussig-Bing
anomalija.
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Vélyvasis iSgyvenamumas statistiSkai reik§mingai nesiskyré tarpusavyje
lyginant skirtingy SAT formy ligoniy grupes (60 diagrama).

4.3.4. Vélyvasis sergamumas

Ligoniai, kuriems atlikta SAAO operacija, kaip ir visi kiti zmonés gali
sirgti bet kokiomis bet kokiy organy ir jy sistemy ligomis, patirti traumy ir
nelaimingy atsitikimy. Sergamumas Sirdies ir kraujagysliy ligomis vélyvuoju
laikotarpiu po SAAO analizuotas atskirai, nuo sergamumo kity organy ir jy
sistemy ligomis.

4.3.4.1. Sirdies ir kraujagysliy sistemos ligos

Sergamumui Sirdies ir kraujagysliy sistemos ligomis priklauso specifinés
su SAAO susijusios biikles (neo-Ao Saknies dilatacija ir neo-AoV
nesandarumas, neo-PA stenozé, aortos lanko obstrukcijos, VA zioCiy ir
proksimaliniy segmenty pazeidimas) ir kitos Sios sistemos ligos. Specifinés
vélyvosios buklés susijusios su SAAO analizuojamos atskirai nuo sergamumo
kitomis Sirdies ir kraujagysliy sistemos ligomis.

4.3.4.1.1. Neo-Ao Saknies ir kylanciosios aortos dilatacija vélyvuoju
laikotarpiu po SAAO

Ligoniy, kuriems atlikta SAAO misy centre neo-Ao biuklé vertinta
echokardiografiskai matuojant neo-Ao voztuvo Zzieda, neo-Ao sinusy ir
kylangiosios Ao diametra ties sinotubuline jungtimi. Siy parametry absoliu¢iy
dydziy ir Z ver€iy kitimas ligoniams augant pavaizduotas 61 — 66 diagramose.
Visy neo-Ao matmeny kitimo tendencijos ligoniams augant buvo panasios.
Sparciausiai visi matmenys, absoliutlis dydziai, didéjo pirmaisiais metais po
SAAO. Véliau struktiry augimo greitis buvo linijinis (61, 63 ir 65 diagrama).
Z vertés pirmaisiais metais po operacijos sparciai did¢jo, o véliau statistiskai
reikSmingai nekito (62,64 ir 66 diagramos).

Miisy operuoty ligoniy neo-AoV zZiedo diametro medianos augimo greitis
pirmaisiais metais po SAAO buvo 4 mm/metus, antraisiais — penktaisiais
metais — 0.8 mm/metus, penktaisiais — deSimtaisiais — 0.6 mm/m, 0.4 mm/m
desimtaisiais — penkioliktais, 1 mm/metus 15 — 20 metais po SAAO (p-
reik§mé <0.05) (61 diagrama). Neo-AoV Ziedo diametro Z verté reikSmingai
augo pirmaisiais metais po SAAO (p-reik§me < 0.05) ir daugiau statistiskai
reikSmingai nekito (p- reikSme > 0.05) (62 diagrama).
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Neo-aortos voztuvo ziedo diametras vélyvuoju laikotarpiu
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Diagrama 61.Neo-aortos voztuvo zZiedo diametro kitimas laikui bégant po atliktos arterijy
sukeitimo operacijos.

Neo-aortos voztuvo ziedo diametras vélyvuoju laikotarpiu
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Diagrama 62. Neo-aortos voztuvo ziedo diametro Z vertés kitimas laikui bégant po atliktos
stambiyjy arterijy atkeitimo operacijos.

Neo-Ao sinusy diametro medianos augimo greitis pirmaisiais metais po
SAAO buvo 6 mm/metus, antraisiais — penktaisiais metais —1 mm/metus.
Penktaisiais — deSimtaisiais — 0.8 mm/m, 0.6 mm/m 10 — 20 metais (p-reikSmé
< 0.05) (63 diagrama). Neo-Ao sinusy diametro Z verté reikSmingai augo
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pirmaisiais metais po SAAO (p-reikSmé¢ < 0.05), o po to statistiskai
reikSmingai nekito (p- reikSmé > 0.05) (64 diagrama).
Neo-aortos sinusy diametras vélyvuoju laikotarpiu
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Diagrama 63. Neo-aortos sinusy diametro kitimas laikui bégant po atliktos stambiyjy
arterijy atkeitimo operacijos.

Neo-aortos sinusy diametras vélyvuoju laikotarpiu
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Diagrama 64. Neo-aortos sinusy diametro Z vertés kitimas laikui bégant po atliktos
stambiyjy arterijy atkeitimo operacijos.

Kylanciosios neo-Ao diametro medianos augimo greitis pirmaisiais metais
po SAAO buvo 4.5 mm/metus, antraisiais — penktaisiais metais — 0.6
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mm/metus, 0.8 mm/m penktaisiais — deSimtaisiais metais, 0.6 mm/m
desSimtaisiais — penkioliktaisiais, ir 1.2 mm/metus 15 — 20 metais po SAAO
(p-reikSme < 0.05) (65 diagrama). Kylanciosios neo-Ao diametro Z verté
reikSmingai augo pirmaisiais metais po SAAO (p-reiksmé < 0.05), o po to
statistiSkai reikSmingai nekito (p- reikSmé > 0.05) (66 diagrama).
Kylanciosios neo-aortos diametras vélyvuoju laikotarpiu
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Diagrama 65. Kylanciosios neo-aortos diametro kitimas laikui bégant po atliktos stambiyjy
arterijy atkeitimo operacijos.

Kylanciosios neo-aortos diametras vélyvuoju laikotarpiu
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Diagrama 66. Kylanciosios neo-aortos diametro Z vertés kitimas laikui bégant po atliktos
stambiyjy arterijy atkeitimo operacijos.
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4.3.4.1.1.1. Neo-aortos matmeny kitimo lytiniai skirtumai
Berniuky grupéje visi neo-Ao matmenys didesni lyginant su mergaiciy
grupés neo-Ao matmenimis (67 — 69 diagramos), taCiau statistiSkai
reikSmingai tarp grupiy skyrési tik neo-Ao sinusy diametras (p < 0.05).

Neo-aortos voztuvo ziedo diametras vélyvuoju laikotarpiu
Wilcoxon-Mann-Whitney U kriterijus = 49007.5, p-reik§mé = 0.38
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Diagrama 67. Operuoty berniuky ir mergaiciy neo-aortos voztuvo ziedo diametro kitimas

laikui bégant po atliktos stambiyjy arterijy atkeitimo operacijos.

Neo-aortos sinusy diametras vélyvuju laikotarpiu
Wilcoxon-Mann-Whitney U kriterijus = 51465.5, p-reik§mé < 0.05
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Diagrama 68. Operuoty berniuky ir mergai€iy neo-aortos sinusy diametro kitimas laikui
bégant po atliktos stambiyjy arterijy atkeitimo operacijos.
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Kylanciosios neo-aortos diametras vélyvuoju laikotarpiu
Wilcoxon-Mann-Whitney U kriterijus = 49892, p-reikSmé = 0.2
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Diagrama 69. Operuoty berniuky ir mergaiciy kylanciosios neo-aortos diametro kitimas
laikui bégant po atliktos stambiyjy arterijy atkeitimo operacijos.

4.3.4.1.1.2. Neo-aortos matmeny kitimas skirtingy SAT formy grupése

Skirtingy SAT formy ligoniy grupése, neo-Ao matmenys statistiSkai
reikSmingai nesiskyré (p-reiksme < 0.05) (70 — 72 diagramos).

Neo-aortos voztuvo diametras vélyvuoju laikotarpiu
Kruskal-Wallis H kriterijus = 3.22, df = 2, p-reik8mé = 0.2
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Diagrama 70. Neo-aortos voztuvo ziedo diametro kitimas skirtingy SAT formy ligoniy
grupése. Santrumpos: SAT — stambiyjy arterijy transpozicija. SPD -skilveliy pertvaros defektas.
TBA — Taussig-Bing anomalija.
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Neo-aortos sinusy diametras vélyvuoju laikotarpiu
Kruskal-Wallis H kriterijus = 0.84, df = 2, p-reik8mé = 0.66
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Diagrama 71. Neo-aortos sinusy diametro kitimas skirtingy SAT formy ligoniy grupése.
Santrumpos: SAT — stambiyjy arterijy transpozicija. SPD -skilveliy pertvaros defektas. TBA —
Taussig-Bing anomalija.

Kylanciosios neo-aortos diametras vélyvuoju laikotarpiu
Kruskal-Wallis H kriterijus = 1.09, df = 2, p-reik§mé = 0.58
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Diagrama 72. Kylanciosios neo-aortos diametro kitimas skirtingy SAT formy ligoniy
grupése. Santrumpos: SAT — stambiyjy arterijy transpozicija. SPD -skilveliy pertvaros defektas.
TBA — Taussig-Bing anomalija.
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4.3.4.1.1.3. VA anatomijos reik§meé neo-aortos matmenimy kitimui
Neo-Ao matmenys ligoniy su jprasta ir anomalia VA anatomija grupése
statistiskai reik§mingai nesiskyré (73 — 75 diagramos) (p-reikSmé > 0.05).

Neo-aortos voztuvo ziedo diametras vélyvuoju laikotarpiu
Wilcoxon-Mann-Whitney U kriterijus = 39483, p-reikSmé = 0.48
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Diagrama 73. Jprastos ir anomalios vainikiniy arterijy anatomijos grupiy ligoniy neo-aortos
voztuvo ziedo diametro kitimas laikui bégant po SAAO. Santrumpos: VA — vainikings arterijos.
SAAO — stambiyjy arterijy atkeitimo operacija.

Neo-aortos sinusy diametras vélyvuoju laikotarpiu
Wilcoxon-Mann-Whitney U kriterijus = 41644.5, p-reikSmé = 0.73
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Diagrama 74. [prastos ir anomalios vainikiniy arterijy anatomijos grupiy ligoniy neo-aortos
sinusy diametro kitimas laikui bégant po SAAO. Santrumpos: VA — vainikinés arterijos. SAAO
— stambiyjy arterijy atkeitimo operacija.
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Kylanciosios neo-aortos diametras vélyvuoju laikotarpiu
Wilcoxon-Mann-Whitney U kriterijus = 38854, p-reikSmé = 0.31
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Diagrama 75. Jprastos ir anomalios vainikiniy arterijy anatomijos grupiy ligoniy
kylanciosios neo-aortos diametro kitimas laikui bégant po SAAO. Santrumpos: VA —
vainikinés arterijos. SAAO — stambiyjy arterijy atkeitimo operacija.

4.3.4.1.2. Neo-aortos voztuvo nesandarumas vélyvuoju laikotarpiu po
stambiyjy arterijy atkeitimo operacijos

Pries ISraSymo Paskutinio vizito
operacija metu metu
Sunkus
n=1
Lengvas Vidutinis
n=3 n=15

Lengvas
n=10

Trivialus
n=45

Sandarus
n=20

Diagrama 76. Srautiné diagrama, vaizduojanti miisy operuoty SAT ligoniy neo-AoV
nesandarumo paplitimg prie§ operacija, tuoj po operacijos ir paskutinio vizito metu.
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Neo-AoV nesandarumas, viena i§ dazniausiai nustatomy kardiovaskuliniy
bukliy ligoniams, kuriems dél SAT atlikta SAAO. Vélyvuoju laikotarpiu
sekamy miisy kohortos ligoniy neo-AoV biikle pries SAAO ir po jos
pavaizduota 76 diagramoje. Neo-AoV nesandarumas prie§ SAAO rastas tik
trims (3.3%) ligoniams. ISraS§ymo metu neo-AoV nesandaruma turéjo net 25
ligoniai (27.4%). O paskutinio vizito metu, neo-AoV nesandarumas rastas net
71 (78%) misy operuotam ligoniui. Neo-AoV nesandarumo paplitimo
skirtumas prie§ operacija, tuoj po jos ir vélyvuoju periodu buvo statistiskai
reikSmingas (p-reik§me < 0.05). Miisy kohortos ligoniams, dazniausiai rastas
trivialus neo-AoV nesandarumas. Paskutinio vizito metu trivialus neo-AoV
nesandarumas diagnozuotas 45 (49.5%) ligoniams. Vidutinis ir sunkus neo-
AoV nesandarumas diagnozuotas atitinkamai 15 (16.5%) ligoniy ir 1 (1.1%)
ligoniui. Sios disertacijos raSymo metu nei vienam miisy operuotam ligoniui
nereikéjo gydymo dél neo-AoV nesandarumo.

4.3.4.1.3. Vélyvosios intervencijos po SAAO
Vélyvuoju laikotarpiu po SAAO papildomo invazinio (pakartotinés Sirdies
chirurgijos arba perkateterinés invazijos) miisy operuotiems ligoniams reikéjo
tik dél Ao lanko obstrukcijos arba neo-PA stenozés.

—_ Suminis iSgyvenamumas be pakartotino gydymo po SAAO
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Diagrama 77. Suminis iSgyvenamumas be pakartotinio gydymo. Kaplan-Meier kreivé rodo
bendra miisy operuotos kohortos véyvaji iSgyvenamuma be papildomo gydymo dél specifiniy
su stambiyjy arterijy atkeitimo operacija susijusiy komplikacijy.
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Misy duomenimis, prognozuojamas iSgyvenamumas be papildomo
invazinio (perkateterinio ar chirurginio) gydymo dél ankstyvame amziuje
atliktos SAAOQ specifiniy vélyvyjy komplikacijy (Ao rekoarktacijos ir neo-PA
stenozés) yra kiek didesnis nei 82% (77 diagrama). Dél Siy vélyvyjy SAAO
komplikacijy gydyti 16 ligoniy. AStuoni ligoniai gydyti dél neo-PA stenozés,
aStuoni — dél Ao lanko patologijos (dviem i§ $iy ligoniy véliau reikéjo gydyti
ir neo-PA stenozg). Siems ligoniams i§ viso atliktos 46 gydomosios
procediiros (82 lentel¢).

Ligoniy Procediiru

Procedira skaitius* skaiCius?
Stenozés neo-PA balioniné angioplastika , n (%) 9 (56.2%) 15 (33%)
Stenozés neo-PA stentavimas, n (%) 3 (18.8%) 3 (7%)
Neo-PA patologijos chirurginé korekcija , n (%) 6 (37.5 (%) 7 (15%)
N?;l_])al susiformavusios AoKo chirurginé korekcija, 1 (6.2%) 1 2%)
n (7

Naujai susiformavusios AoKo angioplastika, n (%) 1 (6.2%) 1 (2%)
Ao rekoarktacijos balioniné angioplastika, n (%) 7 (43.8%) 17 (37%)
Ao rekoarktacijos stentavimas, n (%) 2 (12.5%) 2 (4%)

I§ viso 16 ligoniy atliktos 46 invazinés procediiros

Lentelé 82. Dél specifiniy vélyvyjy SAAO komplikacijy taikytas gydymas. *Kintamasis
nurodo ligoniy skai¢iy, kuriems atlikta konkreti papildoma procedira. “Kintamasis nurodo i3
viso atlikty konkreciy procediiry skaic¢iy. Santrumpos: n — absoliutus daznis. (%) — santykinis
daznis. Neo-PA — neo-Plauciy arterija. AoKo — aortos koarktacija. Ao — aorta.

Misy kohortos ligoniy, kuriems reikéjo papildomo invazinio gydymo dél
vélyvosios Ao lanko obstrukcijos ar neo-PA stenozés, duomenys analizuoti
ligonius suskirs¢ius i dvi grupes pagal pirmosios papildomo gydymo
procediiros lokalizacija. Abi grupes sudaré po astuonis ligonius. | pirmaja
grupg¢ priskirti ligoniai, kuriems pirmoji papildoma procediira atlikta dél neo-
Ao rekoarktacijos. | antraja grupe priskirti ligoniai, kuriems pirmoji
papildoma procediira atlikta dél neo-PA stenozés. Siy ligoniy duomeny
suvestiné pateikta 83 lenteléje. StatistiSkai reikSmingy skirtumy tarp Siy
grupiy nebuvo, taCiau kliniskai svarbiy skirtumy buvo. Miisy kohortos
duomenimis, dazniau papildomo gydymo dél Ao lanko obstrukcijos reikia, kai
ligoniai buvo operuoti dé¢l TBA (83 lentelé). Ao lanko obstrukcija misy
ligoniams reikéjo gydyti anksc¢iau nei neo-PA stenoze (83 lentel¢). Gydant Ao
lanko obstrukcija reikéjo atlikti daugiau invaziniy procediiry, nei gydant neo-
PA stenozg (83 lentel¢). Dviem ligoniams, kuriems pirmoji papildomo
gydymo procediira atlikta dél Ao lanko obstrukcijos, reikéjo gydyti ir neo-PA
stenoze. Nei vienam ligoniui, kuriam pirmoji papildomo gydymo procediira
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atlikta dél neo-PA stenozés, nereikéjo papildomo gydymo procediiry dél Ao
lanko obstrukcijos. Operuoty ligoniy numanomas iSgyvenamumas be

pakartotinio gydymo poreikio dél neo-Ao rekoarktacijos arba neo-PA

statistiSkai reikSmingai nesiskyré (78 diagrama).

ISgyvenamumas be pakartotino gydymo po SAAO

Log-rank test p-value = 0.975
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Diagrama 78. ISgyvenamumas be pakartotinio gydymo dél neo-aortos rekoarktacijos arba
neo-plauciy arterijos stenozés. Kaplan-Meier kreivés rodo misy kohortos ligoniy
iSgyvenamuma be pakartotinio gydymo dél specifiniy su stambiyjy arterijy atkeitimo operacija

susijusiy bikliy.

. . . . p-
Kintamasis Grupé I Grupé 11 reikime
Ligoniy skaicius, n (%) 8 8 -
Berniuky skai€ius, n (%) 7 (87.5%) 6 (75%) >0.05
SAT forma
Paprasta SAT, n (%) 2 (25%) 3 (37.5%) >0.05
SAT su SPD, n (%) 1 (12.5%) 3 (37.5%) 0.5692
TBA, n (%) 5 (62.5%) 2 (25%) 0.3147
Bendras atlikty procediiry skaicius 21 25 -
Laikas iki pirmos reintervencijos, X (IQR) 0.4 (0.19-1.6) m 1.9 (Ofl7-4.2) 02743
Vienam ligoniui atlikty procediiry
skaicius, X (IQR) 2(1.75-5.5) 2(1.5-3.5) 0.3115
Ligoniy  skai¢ius, kuriems reikéjo
papildomo gydymo kitoje lokalizacijoje 2 (25%) 0 (0%) 0.4667
nei pirmosios reintervencijos, n (%)

KOMPLIKACIIOS
Susijusios su pakartotine chirurgija, n (%) 0 (0%) 0 (0%) -
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Susijusios su perkaterinémis procediiromis:
Procediiros nutraukimas nepavykus

0 0 -
atlikti numatytos intervencijos, n (%) 1(12.5%) 1(12.5%)
Prieigos kraujagyslés trombozé arba

. 3(37.5% 0 (0% 0.2
pseudoaneurizma, n (%) ( ) (0%)
Procediiros  taikinio  srities lokali 2 (25%) 2 (25%) )

disekacija , n (%)

Su procediira susijusi mirtis, n (%) 0 (0%) 1 (12.5%) >0.05

Lentel¢ 83. Ligoniy, kuriems reikéjo papildomo invazinio gydymo dél aortos lanko
obstrukcijos (Grupé I) arba neo-plauciy arterijos stenozés (Grupé II) duomeny suvesting.
Santrumpos: n — absoliutus daznis. (%) — santykinis daznis. SAT — stambiyjy arterijy
transpozicija. SPD -skilveliy pertvaros defektas. TBA — Taussig-Bing anomalija. X — mediana.
IQR — tarpkvartilinis plotis.

Kiekvieno individualaus ligonio gydymo taktika buvo nuspresta atskiro
tarpdisciplininio aptarimo metu, dalyvaujant JSY kardiochirurgams,
intervenciniams kardiologams besispecializuojantiems JSY intervencijose,
vaiky kardiologams. Miisy kohortos duomenimis, dazniausiai btdavo
pasirenkama taikyti perkateterinj intervencinj gydyma. IS viso atliktos 38
(83%) perkateterinés intervencijos ir aStuonios (17%) pakartotinés Sirdies
operacijos (82 lentel¢). Su procediira susijusios komplikacijos (taip pat ir
vienintelis mirties atvejis), pasitaiké tik tarp ligoniy, kuriems taikytas
perkateterinis gydymo biidas (83 lentelé).

4.3.4.1.4. Kitos su Sirdies-kraujagysliy sistema susijusios buklés

Visi musy kohortos ligoniai yra iSraSomi paskyrus testinj medikamentinj
gydyma diuretikais (furozemidu, spirinolaktonu arba §iy vaisty deriniu), o
pavieniai ligoniai kurj laikg dar gydomi karvediloliu. Pirmojo pooperacinio
meénesio vizito metu medikamentinio tolesnio medikamentinio gydymo reikia
tik pavieniams ligoniams. Po SAAO praé¢jus 6 ménesiams medikamentinis
gydymas reikalingas tik kai reikia gydyti gretutines ligas ir bukles. Paskutinio
vizito metu specifinio Sirdies ir kraujagysliy sistemg veikiancio
medikamentinio gydymo reikéjo tik trims (3.3%) ligoniams. Dviem (2.2%)
ligoniams reikalingas gydymas dél saikiai padidéjusio arterinio kraujo
spaudimo. Vienas (1.1%) ligonis gydomas dél plauciy arterinés hipertenzijos,
i§sivysCiusios pragjus keliems ménesiams po SAAQO. Plauciy arterinés
hipertenzijos diagnozé Siam ligoniui patvirtinta atlikus detaly ligonio iStyrima
ir neradus kity priezas¢iy galinCiy sukelti plauting hipertenzijg. Disertacijos
raSymo metu, Sio ligonio bukle, skiriant specifinj gydyma trimis plauting
hipertenzija mazinanciais vaistais (sildenafilu, bosentanu ir treprosteniliu),
buvo patenkinama.
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Paskutinio vizito metu objektyviy Sirdies nepakankamumo poZymiy
neturéjo nei vienas ligonis. 89 (97.8%) ligoniy KS IF buvo virs 55%, o likusiy
dviejy (2.2%) — tarp 52 ir 55% (78 lentel¢). KS diametro diastolés metu
mediana buvo 4 cm (IQR 3.6 — 4.8 cm) KS diametro diastolés metu Z vertés
vidurkis -0.2 +/- 1.18. Paskutinio vizito metu keturi (4.4%) ligoniai turéjo
iSplésta KS (KS diametro diastolés metu Z verté¢ > 2). Nei vienam milsy
kohortos ligoniui po SAAO nereikéjo implantuoti elektrinj Sirdies
stimuliatoriy ar skirti gydyma dél ritmo sutrikimy. SAT koreguojant SAAO,
bitina atlikti VA Ziogiy translokacija j neo-Ao $aknj. Sis operacijos ypatumas
lemia galima VA Zio¢iy ir proksimaliniy segmenty pakenkima vélyvuoju
laikotarpiu, todél kai kurie JSY centrai pasirenka rutinidkai tirti VA biikle
konvencinés koronarografijos arba kompiuterinés tomografijos angiografijos
metodais. Misy centre pasirinkta kita taktika. Vykdomas aktyvus ligoniy,
kuriems atlikta SAAO, steb¢jimas. Kiekvieno vizito metu ligoniams
atlickamas detalus klinikinis iStyrimas ir echokardiografija. Esant poreikiui
atlickami papildomi tyrimai. Rutininis VA tyrimas konvencinés
koronarografijos arba kompiuterinés tomografijos angiografijos metodais,
misy centre neatlickamas. Septyniems ligoniams (7.7%) po SAAQ pragjus 11
— 20 mety, del kriitinés skausmo atliktas VA biiklés tyrimas (vienam ligoniui
atlikta konvenciné koronarografija, o SeSiems ligoniams atlikta VA
kompiuterinés tomografijos angiografija). Siems ligoniams patologiniy VA
poky¢iy nenustatyta.

4.3.4.2. Sergamumas kity organy sistemy ligomis

DaZniausia ne Sirdies-kraujagysliy sistemos patologija, kuri randama tarp
miisy operuoty SAT ligoniy — regos sutrikimai, kai reikalinga korekciné
priemone. Tarp 91 ligonio, sekamo po SAAO, §ios disertacijos raSymo metu
12 (13.2%) regos korekcijai reikéjo akiniy. Kita didelé patologijos grupé
galinti pasitaikyti po bet kurios JSY korekcijos, o taip pat ir SAT korekcijos
SAAO - raidos sutrikimai (nervy sistemos patologija), kurie diagnozuoti
SeSiems (6.6%) misy ligoniams. Dar vienam (1.1%) ligoniui rasant $ig
disertacijg patvirtintas KBG sindromas, kuriam budingi raidos sutrikimai ir
mokymosi sunkumas. Lengvas raidos sutrikimas diagnozuotas trims (3.3%)
ligoniams. Dviem (2.2%) ligoniams, dé¢l sutrikusios kalbos raidos reikalinga
specializuota logoterapija. Vienas (1.1%) ligonis mokosi bendrojo lavinimo
mokykloje pagal palengvinta ugdymo programa, dél mokymosi sunkumy.
Sunkus raidos sutrikimas diagnozuotas trims (3.3%) ligoniams. Lengvo raidos
sutrikimo sgsajos su naujagimystés metu atlikta SAAO negalime nei
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patvirtinti, nei paneigti. O sunkaus raidos sutrikimo priezastys greiciausiai
mazai susijusios su SAAQ. Vienas i$ turin¢iy sunky raidos sutrikimg ligoniy,
] musy centra pateko kritinés biiklés, iki SAAO S$is ligonis buvo gydytas dél
sepsio, dauginiy organy disfunkcijos sindromo, kelis kartus gaivintas. Siam
ligoniui SAAO atlikta kaip nevilties terapija. Pooperaciné eiga buvo sunki,
taCiau sklandi. Antrajam ligoniui, kuriam diagnozuotas sunkus raidos
sutrikimas, SAAQO atlikta dviem etapais. Operacijos metu atvérus kriitinés
lastg rasta Taussig-Bing anomalija, su sudétinga VA anatomija, tod¢l buvo
nuspresta atlikti PA siaurinimg ir ligoniui kiek paaugus yda koreguoti Rastelli
operacija. Po keturiy ménesiy, ligonis ; musy klinikg pateko dél ryskios
hipoksemijos, kurig sukélé¢ nepakankama plautiné kraujotaka, atlikta PA
siaurinimo modifikacijos operacija, kuria komplikavo intracerebriné
hemoragija. Siam ligoniui SAAO, atlikta tre¢iaisiais gyvenimo metais, pragjo
sklandziai. Treciasis ligonis, kurio raidos sutrikimas sunkus, naujagimystés
metu operuotas dél Taussig-Bing anomalijos. Sio ligonio operacija buvo
nekomplikuota, o ankstyvasis pooperacinis periodas — sklandus. Prag¢jus
vieneriems metams po operacijos, ligonis patyré masyvy kiino nudegima, dél
kurio beveik metus buvo taikomas stacionarinis gydymas. Siam ligoniui
atliktos kelios odos transplantacijos operacijos, daugybé perriSimy taikant
bendring nejautra. Iki incidento normalus §io ligonio vystymasis sutriko.
Miisy kohortos ligoniy, turin¢iy sunky raidos sutrikima, atveju, sunkaus raidos
sutrikimo sgsaja su atlikta SAAO abejotina.

Dviem (2.2%) ligoniams vélyvuoju laikotarpiu nustatytos genetinés ligos.
Vienam ligoniui genetiniais tyrimais patvirtintas jau minétas KBG sindromas,
vienam ligoniui patvirtinta Hirschprung liga. TreCiasis ligonis, lauké
genetinio A/port sindromo patvirtinimo (8i liga genetisSkai patvirtinta ligonio
pirmos eilés giminai¢iams). Visy $iy ligoniy kardiologiné buklé patenkinama,
ydos korekcija gera, o medikamentinio gydymo veikiancio S$irdies ir
kraujagysliy sistema nereikia.

Dviem (2.2%) ligoniams, kuriems SAT koreguota SAAO, reikéjo
suformuoti tracheostoma. Vienam ligoniui, dél ilgalaikés dirbtinés plauciy
ventiliacijos po SAAO iSsivysté tracheomaliacija ir subglotiné stenoze,
tracheostoma suformuota pra¢jus ménesiui po Sirdies ydos korekcijos. Kitam
ligoniui tracheostoma suformuota dél subglotinés stenozés, kuri i$sivysté po
ilgalaikes dirbtinés plauciy ventiliacijos gydant abipus¢ pneumonija po SAAO
pragjus daugiau nei metams. Pirmajam ligoniui tracheostomos poreikis isliko
ir paskutinio vizito metu. Antrajam ligoniui, tracheostoma uzverta praéjus
dviem metams po suformavimo. Abiem ligoniams medikamentinis gydymas

dél koreguotos JSY nereikalingas.
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4.3.5. Gyvenimas po SAAO

Siais laikais sekmingos korekcijos (vertinant operacijos i§gyvenamumu)
tikimybé didelé net ir tokiuose nedideliuose ISY chirurgijos centruose kaip
misy. Tai reiskia, jog asmeny, kuriems atlikta SAAO populiacija nuolat auga.
Daugéjant operacijg iSgyvenusiy ligoniy populiacijai, vélyvuoju laikotarpiu
ligoniai susiduria su jvairiomis medicininémis (specifinémis vélyvosiomis
komplikacijomis, gretutinémis ligomis, traumomis, alergijomis ir pan.) ir
nemedicininémis problemomis. I§skyrus specifines su SAAQO susijusias
vélyvasias komplikacijas, kitos medicininés ir nemedicininés problemos yra
biidingos visiems zmonéms (o zvelgiant placiau — ir bet kuriam kitam gyvam
organizmui). SAAO iSgyveng¢ asmenys, kaip ir kiti kiidikiai, vaikai, paaugliai,
jauni suauge zmones auga, vystosi, adaptuojasi aplinkoje. Kaip ir visi kiti
zmonés, asmenys, kuriems atlikta SAAQO, lanko ugdymo jstaigas, turi savo
pomégius, mégstamas veiklas. Kitaip tariant, asmenys, kuriems atlikta SAAO
turi gyventi jprasta gyvenima.

Misy centre operuotiems ligoniams po SAAO rekomenduojama vengti
fizinio kriivio, o lankancius mokykla rekomenduojama atleisti nuo fizinio
lavinimo pamoky arba fizinj lavinimg vykdyti pagal palengvintg programa,
taiau kasdieniné veikla Siems asmenims neribojama. Nepaisant
rekomendacijos riboti intensyvy fizinj krtvi keletas miisy kohortos ligoniy
aktyviai sportuoja (zaidzia futbola, mokosi dailiojo ¢iuozimo ar uzsiima
kalistenika).

Disertacijos raSymo metu, iki mokyklinio amziaus (iki 6 mety) buvo 25
(27.5%) vaikai, mokyklinio amziaus (tarp 6 ir 18 mety) — 58 (63.7%), ir 8
(8.8%) asmenys buvo 19 mety ir vyresni. Vienas tiriamasis, kurio
psichomotoriné raida sutrikusi sunkiai sékmingai baigé specialiojo ugdymo
jstaigg. Kiti du yra lavinami pagal galimybes. Visi lik¢ mokyklinio amziaus
mokiniai lanko bendrojo lavinimo jstaigas (vienas tiriamasis mokosi pagal
individualig programg, lik¢ — pagal bendrojo ugdymo programg). Kol kas
bendrojo ugdymo programas baigé keturi miisy operuoti asmenys. Trys i$ jy
mokési Lietuvoje. Sie tiriamieji baige mokykla jgijo fotografijos ir apskaitos
specialybes profesinése mokyklose. Ketvirtas, dar vaikystéje iSvyko su Seima
gyventi j uzsienj. Sis asmuo sékmingai baigé mokykla ir disertacijos rasymo
metu mokeési aukstojoje mokykloje. Apibendrinant, asmeny, kuriems Vilniaus
Universiteto Ligoninés Santaros Kliniky Sirdies ir Kriitinés Chirurgijos
Centre atlikta SAT korekcija taikant SAAO, gyvenimo kokyb¢ nesiskiria nuo
sveiky bendraamziy. Su SAAO susijusios bédos Siy ligoniy populiacijoje
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gyvenimo kokybe riboja maziau, nei jy nuolatinés gyvenamosios Salies
socialing ir ekonominé padétis.
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5. REZULTATU APTARIMAS

Arterijy sukeitimo operacija tai moderniausias jvairiy stambiyjy arterijy
transpozicijos formy gydymo metodas. SAAO ankstyvieji rezultatai
(ankstyvasis mirStamumas), ypac¢ geri, kai gydymas atlickamas didele patirtj
sukaupusiuose,  didelés  apimties  JSY  chirurgijos  centruose
[286,287,292,309,311,324,325]. Siuose centruose ankstyvasis mir§tamumas
yra vienazenklis, o kai kuriuose — beveik lygus 0% [326]. Kaip ir bet kurios
kitos chirurginés intervencijos atveju, tokiems rezultatams pasiekti reikia
laiko. Hutter ir bendraautoriy duomenimis, SAAO ankstyvasis mirStamumas
tik pradéjus SAT koreguoti Sia metodika sieké 60%, taciau per 23 metus
ankstyvasis SAAO mirStamumas sumazéjo iki 4% [44]. Khairy ir
bendraautoriai nurodo SAAO ankstyvojo mirStamumo sumazéjimg nuo
15.1% iki 3.6% per 16 mety [311]. Michalak ir bendraautoriy duomenimis,
bendras ankstyvasis SAAO mir§tamumas 1991 — 2015 m. operuoty ligoniy
kohortoje buvo 7.4%, o tarp ligoniy operuoty 2001 — 2015 m. —tik 2.9% [292].
Palen ir bendraautoriy duomenimis, bendras ankstyvasis SAAO mirStamumas
sieké daugiau nei 9% ligoniy operuoty nuo 1977 iki 2015 m. kohortoje, o
ligoniy operuoty nuo 1995 iki 2015 m. ankstyvasis mirStamumas buvo tik kiek
daugiau nei 3% [319]. Lange ir bendraautoriy duomenimis ankstyvasis SAAO
mirStamumas sieké kiek daugiau nei 6% [309]. O Fricke ir bendraautoriy
duomenimis ankstyvasis SAAO mirStamumas buvo stabiliai mazas [325].
Siose publikacijose apradytos JSY chirurgijos centry, kuriuose SAAO atlikta
daugiau kaip 200, patirtys. Mazos ir vidutinés apimties JSY chirurgijos
centruose bendras ankstyvasis SAAO mirStamumas svyruoja tarp 2 ir 30%
[51,54,316,317,327]. Shim ir bendraautoriai, tarp 1995 ir 2014 m. SAAO
atlike 139 ligoniams, ankstyvuoju laikotarpiu neteko tik 3 ligoniy (ankstyvasis
mirStamumas 2.2%) [51]. Kity mazy centry patirtis buvo panasi j dideliy
centry patirtj. Pradéjus SAAO programa, ankstyvasis mirStamumas buvo
didesnis. Augant operuoty ligoniy skaiCiui ankstyvasis mirStamumas
palaipsniui mazéjo. Rodriguez Puras ir bendraautoriy duomenimis pradéjus
SAT korekcijai taikyti SAAO ankstyvasis mirStamumas buvo 19%, taciau per
25 metus sumazejo iki 8% [317]. Manso ir bendraautoriai analizuodami savo
centre gydyty 128 ligoniy iSeitis, iSskyre tris chirurgines eras (kai operacijos
atliktos tarp 1995 ir 2004 m., tarp 2005 ir 2008 m., ir tarp 2009, ir 2014 m.).
Siy autoriy teigimu, ankstyvasis SAAO mir§tamumas pirmosios chirurginés
eros laikotarpiu siekes 44% antrosios chirurginés eros laikotarpiu sumazéjo
iki 25%, o tregiosios — iki 16% [54]. Sios disertacijos ra§ymo metu, miisy
operuoty ligoniy bendras ankstyvasis mirStamumas buvo 23.6%. Didziausias
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miisy kohortos mir§tamumas po SAAO buvo tarp ligoniy operuoty nuo 1977
m iki 1998 m. pabaigos (38, 39, 44 ir 45 diagramos). O ligoniy, kurie operuoti
nuo 2009 iki 2019 m. ankstyvasis mirStamumas sieké vos 4% (70 lentel¢).
Didelj ankstyva mirStamumg miisy kohortoje 1émé laikmetis ir politiné
situacija. Pirmosios operacijos miisy centre atliktos soviety okupacijos metu,
kuomet Sirdies chirurgams teko dirbti ypa¢ sudétingomis salygomis (nebuvo
naujagimiy Sirdies chirurgijai pritaikyty DKA aparaty, chirurginés medziagos,
medicining literatiira buvo sunkiai prieinama, o chirurgai neturéjo galimybés
konsultuotis su labiau patyrusiais kolegomis i§ vakary Saliy). Sugriuvus
soviety sgjungai ir Lietuvai atgavus nepriklausomybe, pagrindinis ribojantis
veiksnys tapo 1é3y stoka. Salies vystymosi salygotas sveikatos apsaugos
sistemos apripinimo geréjimas bei atsiradusi galimybé chirurgams gilinti
zinias ir tobulinti jgiidzius geriausiose pasaulio klinikose leido pasiekti
pasaulinius standartus atitinkancius SAT gydymo SAAOQ rezultatus.
Ankstyvojo SAAO mirStamumo rizikos veiksniai laikui bégant kito. 1999
m. Blume ir bendraautoriai apra$¢ pagrindinius SAAO ankstyvojo
mir§tamumo  rizikos  veiksnius  [322]. Siy autoriy duomenimis
nepriklausomiems SAAO ankstyvojo mirS§tamumo rizikos veiksniams
priklausé: plauciy arterijos siaurinimas be Blalock-Taussig-Thomas Sunto
suformavimo prie§ SAAO operacija, gydymas atvira kriitinés lasta po SAAO,
paraleliné stambiyjy arterijy tarpusavio padétis, aortos lanko anomalijos
rekonstrukcija prie§ SAAO, neiSneSiotumas, Taussig-Bing anomalija, DS
hipoplazija, mazas operuojamo ligonio svoris, ilgesné kraujotakos stabdymo
trukmé, ilgesné bendra DKA trukmé [322]. Daugianarés analizés metu tik iki
SAAO koreguota aortos lanko anomalija, mazas operuojamo ligonio svoris,
DS hipoplazija, ilgesné kraujotakos stabdymo trukmeé ir ilgesné bendra DKA
trukmé buvo reikSmingi ankstyvojo SAAO mirStamumo rizikos veiksniai
[322]. Kity autoriy aprasyti panasiis SAAO ankstyvojo mirStamumo rizikos
veiksniai: SAAO metu atliktas KSITO pasSalinimas, SAAO metu koreguota
aortos lanko anomalija, ekstrakorporinés membraninés oksigenacijos taikymo
po SAAO poreikis, [SY centro ir operacijg atlikusio chirurgo patirtis, pries
SAAO atliktos kitos Sirdies ydy korekcijos, retorakotomija dél kraujavimo
[44,54,286,292,311,324,325]. Misy ligoniy kohortoje, nepriklausomi SAAO
ankstyvojo mirStamumo rizikos veiksniai buvo ilgesné¢ bendra DKA trukmé,
gilios hipotermijos taikymas SAAO metu, didesnis transfuzuotas eritrocity
maseés kiekis tenkantis vienam kilogramui ligonio svorio, papildomos DKA
taikymas SAAO metu, amzius didesnis nei 28 paros, SAT su SPD, operacija
atlikta SAAO programos pradzioje. Atlikta daugianaré logistiné regresija

parod¢, kad reikSmingi ankstyvojo mirStamumo rizikos veiksniai buvo ilgesné
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bendra DKA trukmé, gilios hipotermijos taikymas SAAO metu, didesnis
transfuzuotos eritrocity masés turis kilogramui ligonio svorio ir papildomos
DKA poreikis (77 lentel¢).

Vélyvasis mirStamumas ligoniy, kurie iSgyveno SAAO, yra labai mazas
visuose centruose [40,44,51,54,292,311,315,317-319,325,328]. Misy centre
operuoty ligoniy, kurie iSgyveno SAAOQO, vélyvasis mirStamumas buvo kiek
didesnis nei 6% (i§ 97 iSgyvenusiy ligoniy mir¢ 6). Miisy ligoniy kohortoje,
vélyvosios mirtys jvyko dél priezasCiy tiesiogiai nesusijusiy su atlikta
operacija (vienas ligonis uZspringo, trys ligoniai miré dél infekciniy
susirgimy, du ligoniai miré dél plauciy arterinés hipertenzijos sukelty
komplikacijy). Miisy operuoty ligoniy, kurie iSgyveno SAAO,
prognozuojamas aktuarinis vieneriy mety iSgyvenamumas siekia 96%, trejy
mety — 94% ir toks islieka net pra¢jus 25 metams po SAAO (59 diagrama).
Prognozuojamas iSgyvenamumas miisy kohortoje nesiskyré tarp skirtingy
SAT formy ligoniy grupiy (60 diagrama).

Geras SAAO isgyvenamumas dideliuose centruose ir nuolat geré¢jantis
SAAO iSgyvenamumas mazuose ir vidutiniuose centruose lémé zmoniy,
kuriems naujagimystés arba ankstyvosios kudikystés metu atlikta SAAO,
populiacijos augima. Ketvirtadaliui ligoniy vélyvuoju laikotarpiu gali atsirasti
su SAAO susijusiy komplikacijy [44,54,131,292,309,311,315,319,321,324,
325,327-329]. Operuoti ligoniai gali susirgti kitomis kardiovaskulinés ir kity
organy sistemy ligomis, todél biitinas Siy ligoniy sekimas visa gyvenimg.
Dazniausios su SAAO susijusios vélyvosios komplikacijos — neo-Ao Saknies
dilatacija ir neo-AoV nesandarumas, neo-PA kamieno ir neo-PA Saky
stenozes, pakartotinis Ao lanko obstrukcijos susiformavimas. Neo-Ao Saknies
dilatacijos ir neo-AoV nesandarumo po SAAO paplitimas yra didelis ir
nepriklauso nuo JSY chirurgijos centro, kuriama atlikta ydos korekcija, dydzio
ar patirties. Sias su SAAO susijusias bikles gydyti reikia labai retai
[51,54,309,316-319,329]. 2019 m. van der Palen ir bendraautoriai publikavo
savo centre operuoty 345 ligoniy neo-Ao Saknies augimo ir neo-AoV
nesandarumo progresavimo analize. Siy autoriy duomenimis, sparéiausias
neo-Ao Saknies matmeny didéjimas vyksta pirmaisiais metais po SAAO.
Vaikystés laikotarpiu neo-Ao matmenys didéja proporcingai ligoniy augimui.
Suaugus neo-Ao Saknies matmenys toliau didéja greiCiau, nei bendrojoje
populiacijoje [319]. Miusy duomenys labai panaSts j van der Palen ir
bendraautoriy pateiktus duomenis. SparCiausias neo-Ao Saknies matmeny
augimas musy ligoniy kohortoje taip pat buvo pirmaisiais metais po SAAO.
Vaikystés metu miisy kohortos ligoniy neo-Ao Saknies matmenys augo
proporcingai ligoniy augimui. Paauglystés metu, neo-Ao Saknies augimas
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suintensyvéjo [61 — 66 diagramos]. Van der Palen ir bendraautoriy kohortoje
stebétas statistiSkai reikSmingas neo-Ao matmeny augimo skirtumas tarp
skirtingy SAT formy ligoniy grupiy bei tarp skirtingy ly¢iy ligoniy grupiy
[319]. Vizualizavus miisy kohortos duomenis, skirtingy SAT grupiy ligoniy
(70 — 72 diagramos) ir skirtingy ly¢iy ligoniy grupiy (67 — 69 diagramos) neo-
Ao saknies matmeny kitimas laikui bégant panaSus j van der Palen pateiktas
neo-Ao Saknies augimo kreives (61 — 72 diagrama) [319]. Dél mazo miisy
kohortos tiriamyjy skaiCiaus, neo-Ao Saknies matmeny skirtumo tarp Siy
grupiy statistinio reikSmingumo pagrijsti nepavyko (61 — 72 diagramos).
Ligoniy su jprasta ir anomalia vainikiniy arterijy anatomija grupiy neo-Ao
Saknies matmeny augimo skirtumas taip pat buvo statistiskai nereikSmingas
(73 — 75 diagramos). Neo-AoV nesandarumo paplitimas, skirtingy autoriy
duomenimis, didéja laikui bégant [309,319]. Fricke ir bendraautoriy
duomenimis, vidutinis ir sunkus nesandarumas pasitaike kiek daugiau nei 3%
po SAAO sekamy ligoniy [329]. Daugeliui misy kohortos ligoniy vélyvuoju
laikotarpiu randamas neo-AoV nesandarumas, kurio laipsnio kitimas labiau
chaotiskas, nei tiesioginis (76 diagrama). Nepaisant didesnio neo-AoV
nesandarumo paplitimo miisy kohortoje, Sios disertacijos raSymo metu
gydymo dél neo-AoV nesandarumo nereikéjo nei vienam ligoniui.

DaZniausios su SAAO susijusios komplikacijos, kurias reikia gydyti yra
neo-PA kamieno ir Saky stenozés, ir aortos lanko obstrukcija. Sios
komplikacijos dazniausiai nustatomos pra¢jus daugiau laiko po SAAO ir gali
biti gydomos pakartotinés Sirdies chirurgijos metu arba intervencinés
kardiologijos metodais. Abu gydymo metodai susij¢ su tam tikromis rizikomis
ir komplikacijomis [51,130,131,286,292,310,317]. Miisy operuoty ligoniy
kohortoje, papildomo gydymo reikéjo 16 (16.5%) ligoniy. Siems ligoniams i§
viso atliktos 46 pakartotinés Sirdies operacijos ir perkateterinés intervencijos
(82 — 83 lentel¢). Pakartotinio gydymo komplikacijos pasitaiké tik tiems
ligoniams, kuriems taikytas gydymas intervencinés kardiologijos metodais
(83 lentelé).

Labai reta, taciau labai pavojinga SAAO komplikacija — VA ZioCiy ir
proksimaliniy segmenty pazeidimas. 2017 metais publikuotose Europos vaiky
kardiology draugijos paprastos SAT gydymo gairése nurodytas VA ZioCiy ir
proksimaliniy segmenty pazeidimo sutelktinis daznis skirtingy literatiiros
Saltiniy duomenimis svyruoja nuo <3 iki 10%, kai pazeidimg reikia gydyti
[167]. Asimptominés VA zio¢iy ir proksimaliniy segmenty pazaidos
nustatomos nuo 6 iki 8% ligoniy, kuriems atlikta SAAO [48,167,311,330—
333]. Vainikinés kraujotakos sutrikimas ankstyvuoju pooperaciniu laikotarpiu

yra susijes su blogai atliktu VA perkélimu j neo-Ao Saknj [23]. Dabartiné VA
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zioCiy perkélimo metodika taip iStobulinta, kad net sudétingiausi VA
anatomijos variantai neturi jtakos SAAQO sékmei [322]. Tai atsispindi ir miisy
operuoty ligoniy rezultatuose, kai miisy centro ankstyvosios raidos stadijose
SAAO mir§tamumas buvo aukstas, o vélesnése raidos stadijos ankstyvasis
mirStamumas reik§mingai sumazgjo. (69 lentel¢). Vélyvosios VA pazaidos
gali biiti nustatomos bet kuriuo metu po SAAO. Sarris ir bendraautoriai
gairése nurodo, jog VA aptikimo mediana 33 mén. po SAAO [167]. Europos
vaiky kardiology draugijos paprastos SAT gydymo gairése cituojama Angeli
ir bendraautoriy publikacija, kurioje pateikti duomenys rodo, kad VA
pazaidos laikui bégant progresuoja [167,310]. Sios publikacijos autoriai
rekomenduoja rutininj VA buklés vertinima, ligoniams, kuriems atlikta
SAAO [310]. Si rekomendacija taip pat pateikiama ir Europos vaiky
kardiology draugijos rekomendacijose [167]. Sarris ir bendraautoriai gairése
nurodo Sias VA biiklés jvertinimo vaizdiniais (kompiuterinés tomografijos
angiografijos arba konvencinés koronarografijos) metodais indikacijas: 1.
miokardo iSemija leidZianciy jtarti pozymiy, atsiradusiy bet kuriuo metu po
atliktos SAAO, nustatymas elektrokardiorafijos arba ultragarsinio Sirdies
tyrimo metu; 2. Anomalus VA anatomijos variantas arba VA Zio¢iy
reimplantacijos techniniai sunkumai SAAO metu; 3. SAAO metu VA
reimplantuotos ,,vieny zio¢iy" (angl. single-ostium) metodika [167]. Europos
kardiology draugijos suaugusiy asmeny su JSY gydymo gairése, i§leistose
2020 m., nurodyta, jog suauge asmenys, kuriems atlikta SAAQ, kaip ir vaikai
bei paaugliai, turéty biiti sekami nereciau kaip 1 kartga per metus
specializuotoje gydymo jstaigoje [334]. Siose gairése rutininis VA biklés
vertinimas vaizdinimo metodais nerekomenduojamas, taCiau S$iy gairiy
skirsnyje ,Jrodymy spragos“ (angl. ,gaps in evidence* nurodyta, kad
reikalingi tolesni vélyvojo laikotarpio tyrimai siekiant iSaiSkinti VA
patologijos rizika asmenims, kuriems buvo atlikta SAAO [334]. Suaugusiy
asmeny su JSY gydymo gairése rekomenduojamas jvertinti VA bikle, jei
ligoniui diagnozuojamas naujas ritmo sutrikimas arba nustatoma KS sistoliné
disfunkcija [334]. Ligoniai, kuriems po SAAOQ, issivyst¢ VA pazaida, gali
neturéti jokiy skundy, o miokardo iSemijos pozymiy galima neuzfiksuoti
diagnostiniais metodais. Vienintelé VA pazaidos iSraiska tokiems ligoniams
gali buti staigus kardiologinis jvykis arba staigi mirtis [310,314—
316,331,335,336]. Deja, net ir tuose centruose, kuriuose VA biiklés vertinimas
vaizdinimo metodais atlickamas visiems arba daugeliui ligoniy po SAAO,
néra griezto sutarimo, kada $iuos tyrimus atlikti. 2012 m. publikacijoje Lim ir
nurodé, jog VA buklés jvertinimg vaizdiniais metodais atlikus 43.2% savo

operuoty ligoniy kohortos (i§ viso 95 ligoniams), VA pazeidimai buvo rasti
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penkiems ligoniams. Tris ligonius reikéjo operuoti dél VA stenozés, o dviem
ligoniams, nustatytas kliniskai nereikSmingas miokardo perfuzijos sutrikimas
[315]. 2016 m. Shim ir bendraautoriai nurodé, jog jy centre VA biklés
jvertinimas vaizdinimo metodais atlickamas visiems ligoniams, po SAAO
praéjus vieneriems metams. Sie autoriai savo kohortoje nustaté du ligonius,
kuriems reikéjo chirurginio VA patologijos gydymo [51]. 2018 m. Jung ir
bendraautoriai aprasé savo patirtj gydant penkis ligonius, kuriems po SAAO
i§sivyste VA Zio¢iy obstrukcija [316]. Siems ligoniams i§ viso atliktos
septynios reoperacijos. Autoriai nurodo, jog rutininis VA biuklés tyrimas jy
centre nebuvo atlickamas, taciau atsiradus pirmiesiems ligoniams, kuriems po
SAAO issivyste VA ZzioCiy pazaidos, autoriai savo centre pradé¢jo taikyti
standartizuotg SAAO ligoniy sekimo protokola, i kuri jtrauktas VA
jvertinimas vaizdinimo metodais (KT arba konvencine koronarografija) [316].
Misy centre rutininis VA biiklés tyrimas taip pat neatlickamas. Vélyvuoju
kontrolinio vizito metu atlickamas detalus klinikinis iStyrimas ir iSpléstine
echokardiografija. Tik esant vainikinés kraujotakos sutrikimo jtarimui
atlickamas angiografinis arba radiologinis VA tyrimas. Dél kritinés skausmo,
VA biklés tyrimas atliktas septyniems miisy kohortos ligoniams. Nei vienam
ligoniui VA patologija nenustatyta.

Sirdies nepakankamumas su sumazinta KS IF ligoniams, kuriems atlikta
SAAO, diagnozuojamas retai [44,286,294,311,316-318,324,325,329,337].
Ligoniams, kuriems echokardiografiSkai patvirtinamas reikSmingas Sirdies
funkcijos sutrikimas, SAAO buvo dazniau atlikta po blogai funkcionuojancios
priesirdinés SAT korekcijos [329]. Miisy kohortoje visy ligoniy KS funkcija
patenkinama. Net 89 (97.8%) misy operuoty ligoniy KS IF yra didesné nei
55%. Likusiy dviejy ligoniy KS IF svyruoja tarp 50 ir 55%. Vienintelio miisy
kohortos ligonio, kuriam SAAQ atlikta dél blogai funkcionuojancios
priesirdinés SAT korekcijos, KS IF > 55%.

Vertinant SAAO sékmg labai svarbu atsizvelgti | operuoty ligoniy fizing ir
neurologing (psichomotoring) raidg. Nors SAAO ankstyvasis mirStamumas
ypac zemas, o zmoniy, kuriems atlikta Si operacija, populiacija nuolat auga,
dauguma moksliniy publikacijy skirta su SAAO susijusiy kardiovaskuliniy
biikliy paplitimo, rizikos veiksniy ir gydymo biidy analizei. Tik nedaugelis
mokslininky grupiy analizuoja operuoty ligoniy neurologinj vystymasi. Dar
maziau tyréjy analizuoja ligoniy fizing raida (augima). 2012 metais
Andropoulos ir bendraautoriai publikavo prospektyvinio stebésenos tyrimo,
kuriuo vertino 30 ligoniy neurologing biukle pries ir po SAAO bei neurologing

raidg 12 mén. po SAAO operacijos [338]. Atlikdami tyrimg autoriai
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neurologing bikle pries ir po operacijos vertino smegeny MRT tyrimu, atliktu
7 paros iki SAAO ir 7 paros po SAAO. 10 ligoniy smegeny pazeidimas rastas
pries operacijag. 13 ligoniy naujos galvos smegeny pazaidos rastos po
operacijos. Vertindami neurologing raida, Andropoulos ir bendraautoriai
nustate, jog tiriamyjy kohortos raida nesiskyré nuo bendrosios populiacijos
[338]. Ruys ir bendraautoriy aprasytoje ligoniy kohortoje emocijy ir elgesio
sutrikimy paplitimas nesiskyré nuo bendrosios populiacijos [294]. Choi ir
bendraautoriy duomenimis neurologinés komplikacijos pasireiske tik
pavieniams SAAO ligoniams [339]. Shim ir bendraautoriy kohortoje
neurologinés komplikacijos taip pat nustatytos tik pavieniams ligoniams [51].
Misy operuoty ligoniy kohortoje psichomotorinés raidos sutrikimai
diagnozuoti SeSiems ligoniams. Dar vienam ligoniui psichomotorinés raidos
sutrikimo rizika labai aukSta dél genetiniais tyrimais patvirtinto KBG
sindromo, kuriam budingas psichomotorinés raidos sutrikimas [340]. I§ Sesiy
ligoniy, sunkus psichoneurologinés raidos sutrikimas diagnozuotas trims
vaikams. Dviem i§ jy galvos smegeny pazeidimas buvo jau prie§ SAAO.
Trediasis ligonis beveik metus laiko po SAAQ vystési normaliai. Sio ligonio
psichomotoriné raida sutriko po nelaimingo atsitikimo, kurio metu ligonis
patyré masyvy kiino nudegimg. Likusiems trims ligoniams diagnozuotas
lengvas raidos sutrikimas. Vienas tiriamasis turéjo mokymosi sutrikimy. Like
du ligoniai turéjo kalbos raidos sutrikimy. I$ trijy ligoniy turinéiy sunky
neurologinés raidos sutrikimg, vienas ligonis mokési ir sékmingai baige
specialiojo ugdymo jstaiga. Abu vaikai turintys kalbinés raidos sutrikima Sios
disertacijos raSymo metu buvo ikimokyklinio amziaus. Jiems buvo taikoma
specializuota kalbos reabilitacija, kuri teigiamai veiké kalbos raida. Vienas
ligonis mokeési bendrojo lavinimo mokykloje pagal individualaus mokymo
programg. Visi like mokyklinio amziaus vaikai mokosi bendrojo lavinimo
mokykloje pagal bendrojo ugdymo programa. Sios disertacijos raSymo metu
trys tiriamieji buvo baigg bendrojo lavinimo mokykla ir jgije auksStesnjji
i$silavinima profesinése mokyklose (fotografijos ir apskaitos specialybiy).
Vienas tiriamasis po SAAO su Seima iSvykes j uzsienio Salj, toliau mokeési
aukstojoje mokykloje. Tai rodo, jog kokybiné misy operuoty ligoniy
psichomotoriné raida yra panasi i bendrosios populiacijos psichomotoring
raida.

Literatiroje dazniausiai pateikiami aprasomos kohortos svorio ir Ggio
vidurkiai. Choi ir bendraautoriai savo publikacijoje trumpai paminéjo, kad
daugumos jy kohortos ligoniy augimas toks pats kaip bendrosios populiacijos
[339]. Autoriai taip pat pateikia savo operuoty ligoniy svorio, Gigio ir kiino
masés indekso pasiskirstyma pagal procentilius po SAAO praéjus 11 + 4.9
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mety, neatsizvelgiant j konkrety ligoniy amziy, lytj. Todé¢l rasant Sig
disertacija nutarta mtisy populiacijos ligoniy fizinés raidos parametrus lyginti
su nacionaliniais Lietuvos Respublikos vaiky augimo vertinimo standartais.
Misy duomenys pateikti 78 — 81 lentelése ir 47 — 58 diagramose. Miisy
operuoty ligoniy fizinés raidos duomenys nepriklauso nuo SAT formos, dél
kurios atlikta korekcija (55 — 58 diagramos). Misy kohortos ligoniy augimas
panasus j visy Lietuvos vaiky augimg. Daugumos tiriamyjy svoris ir tigis buvo
tarp 25 ir 75 procentiliy (vidutinis) (79 lentelé). Ligoniy, kuriy svoris ir Gigis
mazesni arba didesni nei vidutinis, buvo gerokai maziau (79 lentel¢). Tokia
pati situacija iSliko atskirai vertinant berniuky ir mergaiciy Gigio ir svorio
pasiskirstyma pagal procentilius (80 ir 81 lentelés).

6. METODOLOGINIAI TRUKUMAI

Sios disertacijos didziausias trikumas yra nedidelé tiriamyjy populiacija
sudaryta i3 ligoniy, kuriems sudétinga JSY koreguota skirtingais chirurginiais
laikotarpiais. Visi tiriamieji buvo operuoti ir po operacijos sekti vieninteliame
ISY chirurgijos centre, aptarnaujan¢iame populiacija, kurioje gyvena
tiriamieji. Visiems tiriamiesiems asmenims yda buvo koreguota atlickant
SAAO. Ligoniai operacijos metu skyrési savo amziumi, svoriu ir Ggiu.
Skirtinga buvo ir operuojamy ligoniy biklé. Daugelis ligoniy operuoti
stabilios biiklés, taciau buvo ir tokiy ligoniy, kuriems operacija atlikta pagal
gyvybines indikacijas. Duomenys S§iai disertacijai surinkti i§ ligos istorijy ir
kity dokumenty. Atliekant §j tyrima suformuoti tikros kontrolinés grupés
nejmanoma, nes negydant SAT, visi ligoniai mirty. Dirbant mazame centre,
kuris vienintelis aptarnauja mazos populiacijos gyventojus, gimstancius su
reta JSY, duomeny kaupimas uztrunka ilga laika. Ilgos stebéjimo trukmés
rezultatus gali keisti geréjanti diagnostika, kintanti operacijos technika,
ger¢jantys chirurgy jgudziai, tobuléjanti intensyvioji slauga, kintantis
pooperacinis gydymas.

7. ISVADOS

1. Mazame jgimty Sirdies ydy centre, aptarnaujanc¢iame nedidel¢ populiacija,
galima pasiekti gery stambiyjy arterijy atkeitimo operacijos rezultaty.

2. Vainikiniy arterijy anomalijos apsunkina operacijos eiga, taciau ankstyvieji
ir vélyvieji rezultatai nepriklauso nuo operuojamo ligonio vainikiniy arterijy
anatomijos tipo.
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3. Ankstyvojo stambiyjy arterijy atkeitimo operacijos mirStamumo rizikos
veiksniai miisy operuoty ligoniy kohortoje buvo Sie: vyresnis ligoniy amzius
operacijos metu, ilga dirbtinés kraujo apytakos trukme, pakartotinés dirbtinés
kraujo apytakos poreikis, gilios hipotermijos ir kraujotakos stabdymo
taikymas.

4. Vélyvuoju laikotarpiu, ligoniy, kuriems atlikta SAAO kardiologin¢ bukle
yra patenkinama, o pakartotinio gydymo poreikis, dél su SAAO susijusiy
komplikacijy, yra mazas. Numanomas suminis iSgyvenamumas be
pakartotinio gydymo poreikio, miisy operuoty ligoniy kohortoje virsija 82%.
Numanomas iSgyvenamumas be pakartotinio gydymo dél neo-aortos
rekoarktacijos arba neo-plauciy arterijos stenozés abiem atvejais virsija 90%.

8. PRAKTINES REKOMENDACIJOS

1. Stambiyjy arterijy atkeitimo operacijg reikia atlikti per pirmasias 28
gyvenimo paras (naujagimystés metu). Ydos korekcijos metu reikia vengti
naudoti gilig hipotermija ir kraujotakos stabdyma. Operacijg reikia atlikti per
kuo trumpesne dirbtinés kraujo apytakos trukme.

2. D¢l galimy, su atlikta stambiyjy arterijy atkeitimo operacija susijusiy,
komplikacijy (neo-aortos Saknies iSsiplétimo ir mneo-aortos voZzZtuvo
nesandarumo, neo-plauciy arterijos kamieno ir §aky stenoziy susiformavimo,
naujos arba pakartotinés aortos lanko obstrukcijos i§sivystymo), pirmuosius
trejus metus ligoniai turi buiti sekami nereciau kaip vieng kartg per puse mety.
Véliau, §iuos ligonius reikia sekti nere¢iau kaip viena karta per metus. Sirdies
ultragarsinis tyrimas turi biiti atliktas kiekvieno pooperacinio vizito metu.
Elektrokardiograma turi buti uzraSoma bent vieng karta per metus. Holter
monitoravimo tyrimas turi biiti atlickamas jtariant ritmo sutrikimus. Rutininis
vainikiniy arterijy buklés tyrimas vaizdinimo metodais néra butinas.

3. Specifiniy stambiyjy arterijy atkeitimo operacijos komplikacijy gydymo
taktika (chirurginé ar perkateteriné intervencija), turi buti parenkama
daugiadalykés komandos. Sios komplikacijos turi bati gydomos
specializuotame jgimty Sirdies ydy centre, kuriame atlickamos stambiyjy
arterijy atkeitimo operacijos, nepriklausomai nuo pasirinktos gydymo
taktikos.
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ABBREVIATIONS

ASO — arterial switch operation

BAS — balloon atrial septostomy

BSA — body surface area

CHD - congenital heart defect

IQR - interquartile range

LVOT - left ventricular outflow tract

LVOTO - left ventricular outflow tract obstruction

n — count

PA — pulmonary artery

PAB — pulmonary artery banding

s — standard deviation

TBA — Taussig-Bing anomaly

TGA — transposition of the great arteries

TGA-IVS —transposition of the great arteries with an intact ventricular septum
TGA-VSD — transposition of the great arteries with a ventricular septal defect
VUH SC — Vilnius University Hospital Santaros Clinics
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1. INTRODUCTION
1.1. Relevance of the problem

The arterial switch operation is a state-of-the-art
operation for the transposition of the great arteries, but
the problem is that this is available to less than 10% of
the population of the world. This is unacceptable. There

are ways and means of dealing with this problem that
must be implemented in the near future. We cannot
ignore this massive divide between those who have and
those who have not.
Prof. Sir Magdi Yacoub, 2015 m.

Congenital heart defects (CHD) are the largest group of congenital
malformations [1]. Up to 1.0% of newborns may be born with CHD [2,3]. The
number of people born with CHD increases with the increasing human
population. Liu et al. reported that the prevalence of CHD was 9.41 per 1000
newborns between 2010 and 2017 [1]. Despite the low prevalence, the global
burden of CHD increases. In 2017, there were more than 261 thousand deaths
related to CHD. More than half of this number is reported to be deaths of
infants younger than one year. According to Zimmerman et al., most of these
deaths occurred in developing countries [4]. Due to better availability of
diagnostics and treatment, most newborns with CHD reach adulthood.
According to Avila et al., the ratio of children and adults living with CHD in
the developed world is 1:2 [5]. Zimmerman et al. reported an 18.7% increase
in people living with CHD in 2017 compared to 1990 [4]. Despite the
increasing number of adults living with CHD, it remains a significant cause of
morbidity and mortality in the pediatric population, even in developed
countries. CHD is the leading cause of infant morbidity and mortality in the
United States of America [6]. Mortality due to critical CHD (such as
transposition of the great arteries, common arterial trunk, total anomalous
pulmonary vein connection, heterotaxy, and others) in developed countries
(such as Norway) is reported to be as high as 17.4% [7].

British pathologist Matthew Baillie was the first to describe the discordant
ventriculoarterial connection in 1797 [8]. However, the term “transposition of
the great arteries” was first used by a British surgeon John. R. Farre in 1814
[9]. Transposition of the great arteries (TGA) is a rare and complex CHD. The
prevalence of TGA among newborns born with CHD is 3 — 7% or 20 — 30
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cases per 100 000 newborns [10,11]. TGA is incompatible with postnatal life
if there are no shunts present in atrial (patent foramen ovale or atrial septal
defect), ventricular (ventricular septal defects), or arterial (patent arterial duct)
levels. If untreated, 30% of TGA patients die within the first week of life, 50%
within the first month, and 90% within the first year [12]. The only definitive
treatment for TGA is surgical repair. The golden standard procedure for
treating TGA is the Jatene arterial switch operation (ASO) with the Lecompte
maneuver [13,14]. However, this state-of-the-art treatment is only available to
a few patients. However, this state-of-the-art treatment is only available to a
few patients. In an interview at the “Advances in Pediatric Cardiovascular
Disease Management” conference held in 2015, Professor Sir Magdi Yacoub
stated that this treatment is only available to 10% of the global population. A
prevailing opinion that CHD surgery should be concentrated in high-volume
and expertise centers that perform many CHD operations may exacerbate this
problem [15-22]. In 2003, the CHD committee of the European Association
for Cardiothoracic Surgery released the minimum requirements that a CHD
surgery center should meet. At least 250 CHD operations must be performed
annually, of which a single surgeon must perform 125 [15]. Ensuring such
patient flow in small populations with low birth rates may not be possible [23].
In this case, these patients may be transferred for treatment to high-volume
CHD surgery centers or treated at a local low-volume CHD center. At first
glance, the transfer option might seem more feasible. However, due to
economic or political situations or force majeure, the transfer of these patients
may be difficult or impossible (as happened during the COVID-19 pandemic,
with the disruption of the operations of various cardiac surgery centers and the
international transport sector) [24—27].

In the Baltic countries, ASO is performed only at the Cardiothoracic
Surgery Center of Vilnius University Hospital Santaros Clinics (VUH SC).
Latvians and Estonians born with this malformation of the heart are referred
to CHD surgery centers abroad for treatment. At VUH SC Cardiothoracic
Surgery Center, TGA treatment with ASO was performed for the first time in
1977. However, the first operations were unsuccessful. The results of surgical
treatment of TGA using ASO depend on the experience of the CHD team and
the individual surgeon operating [22,28]. Further development of this
treatment method was resumed after Lithuania regained independence. The
first successful ASO in VUH SC occurred in 1994 [29]. The prevalence of
CHD depends on the size and birth rate of the population. The number of CHD
repair procedures is directly proportional to the prevalence of these defects.

Therefore, the learning curve of VUH SC Cardiothoracic Surgery Center took
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a few more years. With the improvement of diagnostics, perioperative care,
and standardization of surgical techniques, the survival rate of ASO rapidly
improved and has become comparable to that of high-volume centers. Since
2003, after the so-called “learning curve” period, 86 Lithuanian patients
underwent ASO for TGA in our center. During that time, two patients from
Latvia and one from Estonia underwent successful TGA treatment using ASO
at VUH SC Cardiothoracic Surgery Center.

The novelty and relevance of this dissertation are the analysis and
summarization of ASOs performed in the Cardiothoracic Surgery Center of
VUH SC. A small CHD surgery center, which activity should not be
sustainable, according to the guidelines of the European Association for
Cardio-Thoracic Surgery CHD Committee and other sources of scientific
literature [15-22]. The collected data will be used to create a database of TGA
patients, which is essential for the lifelong follow-up of these patients. After
analysis of our results, recommendations will be made on optimizing the
treatment of these patients and improving surgical outcomes and quality of
life during the late postoperative period. After analysis of our results, we will
make recommendations to help optimize treatment and improve surgical
outcomes and improve quality of life during the late postoperative period.
Despite its small size and low patient flow, VUH SC Cardiothoracic Surgery
Center is the only healthcare institution that provides surgical treatment of
various CHDs to the Lithuanian population. In addition, this center is the only
one providing TGA treatment using ASO in the Baltic States. More than 120
ASOs performed at our center allow us to analyze early and late results and
identify related risk factors.

1.2. The aim of the dissertation

This dissertation aims to analyze the early and late results of surgical
treatment of various forms of TGA using ASO in VUH SC Center of
Cardiothoracic Surgery and evaluate the determining factors of those results.

1.3. The objectives of the dissertation

1. To determine whether good arterial switch operation outcomes can be
achieved in a small CHD surgery center serving a small, low-birth-rate
population.

2. To assess anomalous coronary anatomy’s influence on the arterial switch
operation results.
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3. To determine possible early mortality risk factors of the arterial switch
operation.

4. To determine the frequency of ASO-specific late complications, the need
for repeat interventions, and the estimated survival without repeated
interventions in our cohort of operated patients.

5. To provide recommendations for improving the arterial switch operation’s
early and late results and improving these patients’ quality of life.

1.4. Principal statements for the defense

1. It is possible to achieve good, sustainable results in treating various forms
of transposition of the great arteries using the arterial switch operation in a
regional center, where few arterial switch operations are performed annually.
2. Coronary artery anomalies complicate the course of the arterial switch
operation but do not change the results.

3. The cardiovascular status of patients, who underwent the arterial switch
operation in a small congenital heart defect surgery center, is satisfactory
during the late postoperative period, and the need for repeat treatment for
ASO-related specific late complications is low.

1.5. Scientific novelty of the dissertation

Out of all Baltic States, surgical treatment of TGA using ASO is only
available in Lithuania's VUH SC Center of Cardiothoracic Surgery. The first
ASO in this center was performed in 1977. However, to this day, the
experience of VUH SC Cardiothoracic Surgery Center was not analyzed in
detail. Only a few scientific articles describe VUH SC Cardiothoracic Surgery
Center's ASO results in different periods [29-33].

In this dissertation, for the first, the experience of treating various forms of
TGA using ASO in VUH SC Cardiothoracic Surgery Center is analyzed in a
multifaceted manner. The thesis provides a detailed analysis of technical
aspects of ASO, early and late results, their determining factors, postoperative
morbidity, including the late ASO-related complications and requirement of
repeat treatment, and physical and neurological development of ASO
survivors. The main takeaway message of this dissertation is that surgical
treatment of TGA using ASO in a regional CHD surgery center serving a
small, low-birth-rate population is a safe, feasible, and sustainable method for
treating this pathology. This provides a theoretical basis for broader utilization
of ASO to treat patients with various forms of TGA in other CHD surgery
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centers providing small populations with a birth rate similar to that of
Lithuania. In addition, our results suggest that the prevailing opinion that good
outcomes of surgical treatment for congenital heart defects can only be
achieved in large centers that perform lots of CHD operations is not entirely
accurate. In addition, our results suggest that the prevailing opinion that good
outcomes of surgical treatment for congenital heart defects can only be
achieved in large centers that perform lots of congenital heart defect repairs is
not entirely accurate. Furthermore, it suggests that the guidelines describing
an optimal size of a congenital heart defect surgery center should be revised.

2. METHODS
2.1. Patient population

Between 1977 and December 31st, 2019, 176 patients were treated for
TGA in Vilnius University Hospital Santaros Clinics Cardiothoracic Surgery
Center. 46 (26.14%) of them underwent the Senning procedure, and 130
(73.86%) underwent the Jatene arterial switch operation. 11 (6.25%) of our
patients were foreign citizens. FEight foreign patients underwent
the Senning repair, and the remaining three were treated using the ASO. The
first ASO in our center was performed in 1977. The first two procedures were
unsuccessful, and subsequent patients were treated using the Senning atrial
repair procedure. Further attempts to treat TGA using ASO were made after
Lithuania regained independence. However, the initial results were poor, and
the first-choice treatment option remained the Senning operation. In 1996 we
performed the same number of Senning operations and ASO. From 1997 the
first-choice treatment procedure for various forms of transposition of the great
arteries became the Jatene arterial switch operation (Figures 1 and 2).
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Figure 1. Early count of performed repairs for transposition of the great arteries (TGA) in
Vilnius University Hospital Santaros Clinics Cardiothoracic Surgery Center.
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Figure 2. Cumulative count of repairs for transposition of the great arteries (TGA)
performed in Vilnius University Hospital Cardiothoracic Surgery Center between 1977 and
2020.

Most patients who underwent the Senning repair in our center were infants
and toddlers between one and two years of age. Their treatment was regarded
as a palliative procedure to improve life quality. Senning repairs are no longer
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a routine procedure to treat TGA in our center. Due to considerable data
heterogeneity between the groups of patients treated using the Senning
operation or the ASOQ, it is not sensible to compare them. Therefore, only data
from patients who underwent ASO for TGA and met the inclusion criteria
were analyzed in this dissertation. In total, data from 127 eligible patients were
analyzed in this study (Figure 3).

TGA patients operated in VULSC between 1977
and 2019
n=176

Senning repair
n=46

Jatene arterial switch
operation
n=129

Conversion to _
ASO Foreigners

n=1 =2

Number of patients included in analysis
n=127

Figure 3. Patients included in the analysis. Abbreviations: TGA — transposition of the great
arteries. VUHSC — Vilnius University Hospital Santaros Clinics. ASO — arterial switch
operation.

This study was conducted at the VUH SC Center of Cardiothoracic Surgery
between April Ist, 2020, and December 31st, 2021. The local ethics
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committee approved this study. This study was an observational, non-
randomized, retrospective, monocentric study. It was impossible to form a
control group in this study because untreated patients’ outcomes are almost
universally lethal. The patients were stratified into groups according to the
surgical era, the form of the transposition of the great arteries, coronary
anatomy, and the technique used for coronary ostia reimplantation only to
perform statistical analysis. According to the study protocol, written informed
consent was obtained from all included patients or their parents (legal
guardians). VUH SC Center of Cardiothoracic Surgery is the only healthcare
facility in Lithuania providing treatment and follow-up care for TGA patients.
The data for this dissertation were gathered from patients’ medical documents
and VUH SC electronic patients chart called “Electronic Healthcare Records”
(which is called “Elektroniné Ligos Istorija” in Lithuanian).

2.2. Inclusion and exclusion criteria

Inclusion criteria:
1. The patient was treated for transposition of the great arteries in Vilnius
University Hospital Santaros Clinics Cardiothoracic Surgery Center.
2. The malformation was repaired utilizing the Jatene arterial switch
operation.
3. The repair was performed prior to December 31%, 2019.

Exclusion criteria:
1. Written or spoken disagreement of the patient, the patient's parents, or legal
guardians for using patients' medical data for biomedical research.
2. The patient was not a citizen or permanent resident of the Republic of
Lithuania at the time of the operation.
3. The patient went to live in a foreign country within 30 days after correcting
the defect.

2.3. Operation technique

All operated patients underwent a standard Jatene arterial switch operation
with the Lecompte maneuver when necessary. The repair was performed
through a median sternotomy using a hypothermic cardiopulmonary bypass.

After opening the chest, a pericardial patch is harvested for later neo-
pulmonary artery reconstruction. We then dissect the aorta up to the aortic
arch and the pulmonary artery with its bifurcation up to the level of the first
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segmental branches. Heparin is administered. Purse-string sutures are placed
on the distal ascending aorta, the right atrium, or both caval veins. After
activated clotting time reaches 400 s cannulas are inserted, and
cardiopulmonary bypass is initiated. The patent ductus arteriosus is ligated
and divided. The patient is cooled to 18 — 25 °C. The cardioplegia cannula is
placed in the aortic root. The aorta is cross-clamped, and cardioplegia is
administered. Usually, we administer the first cardioplegia directly to the
aortic root. Subsequent cardioplegia is administered directly to the coronary
ostia. After the heart is arrested, the aorta is transected just above the coronary
arteries. Coronary ostia are excised with a rim of the aortic wall. The
pulmonary artery is transected just below the bifurcation. Slit incisions are
made in the pulmonary sinuses, and coronary ostia are re-implanted.
The Lecompte maneuver is performed (the pulmonary artery bifurcation is
translocated above the aorta). The pulmonary root with the implanted
coronary ostia is anastomosed with the distal ascending aorta; thus, the neo-
aorta is formed. If no additional cardiac defects are present, cardiopulmonary
bypass is stopped, and the atrial septal defect is closed through the right
atriotomy. The atriotomy is closed. Cardiopulmonary bypass is reinstated. The
heart is de-aired, and the aortic cross-clamp is removed. During the
reperfusion of the heart, the wall of the aortic root is repaired using a single
pantaloon-shaped autologous pericardium patch. The reconstructed aortic root
is anastomosed with the pulmonary bifurcation; thus, the neo-pulmonary
artery is formed. The basic ASO used in our center is shown in Figure 4. The
patient is rewarmed to normothermia and weaned from cardiopulmonary
bypass. After the cardiopulmonary bypass is stopped, venous cannulas are
removed, and the purse-string sutures are tied. Then the neo-aortic root vent
is removed. Protamine is administered to neutralize the heparin. The aortic
cannula is removed. A peritoneal dialysis catheter is implanted. Chest drains
are placed. Hemostasis is achieved, and the chest of the patient is closed.
Any concomitant cardiac defects (ventricular septal defect, left ventricle
outflow tract obstruction, aortic arch anomalies, and others) can be repaired
during the cooling or rewarming stages of the operation or the deep
hypothermic circulatory arrest. Typically, we repair concomitant ventricular
septal defects prior to aortic transection. However, if we need to repair the
aortic arch, we perform this stage first after initiating deep hypothermic
circulatory arrest with antegrade cerebral perfusion. The remainder of the
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procedure follows the usual order described earlier in this section.

Figure 4. The Jatene arterial switch operation (drawn by Dr. O. Barisaité). A. The great
arteries are transected, and the coronary buttons are harvested. B. The coronary buttons are re-
implanted into the neo-aortic root. Neo-pulmonary root is reconstructed using a patch. C. The
Lecompte maneuver is performed, and the neo-aortic root is anastomosed with the distal
ascending aorta. The right atrial is opened, and the atrial septal defect is closed. D. The neo-
pulmonary root is anastomosed with the pulmonary bifurcation.

1 — arterial cannula. 2 — aortic clamp. 3 — distal part of the transected ascending aorta. 4 —
distal part of the transected pulmonary trunk. 5 — venous cannulae. 6 — location of coronary
button reimplantation in the neo-aortic root. 7 — pulmonary root, which becomes the neo-aortic
root after the switch procedure. 8 — coronary buttons. 9 — aortic root, which becomes neo-
pulmonary root after the procedure. 11 — coronary buttons reimplanted in the neo-aortic root.
12 — two-patch repair of the neo-pulmonary root. 13 — closure of the atrial septal defect. 14-
neo-aorta. 15 — neo-pulmonary artery. 16 — sight of the right atriotomy.
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2.4. Definitions

Intraoperative deaths are events in which the patient dies during the
operation. Surgical mortality is defined as deaths that occur during the
operations (intraoperative deaths) and within 30 days after the procedure or
until the patient is discharged from the hospital (whichever comes first).
Surviving patients are patients discharged after the arterial switch operation.
Late mortality — deaths that occur after discharge or 30 days after the
procedure has passed (whichever comes first). Cumulative mortality — all
deaths that have occurred in our patient cohort (the sum of early and late
mortality events). Early morbidity (early complications) — any postoperative
condition that requires additional treatment, extends treatment time in the
intensive care unit, prolongs the postoperative length of stay, or causes a lethal
outcome. Early morbidity includes infection (local wound infection,
mediastinitis, or sepsis), acute kidney injury that requires temporary renal
replacement therapy, temporary cardiac pacing, bleeding requiring blood
product transfusion or surgical re-exploration, acute postoperative cardiac
failure, re-sternotomy and open chest cardiopulmonary resuscitation,
mechanical circulatory support. Late morbidity (specific late ASO-related
complications) is any ASO-related postoperative condition that occurs during
the late postoperative period. Late morbidity includes regurgitation of the neo-
aortic valve, enlargement of the neo-aortic root, myocardial ischemia due to
late coronary ostia and vessel injury, postoperative aortic arch obstruction,
stenosis of the neo-pulmonary artery and its branches, arrhythmias,
progressive heart failure, need for long-term mechanical support devices.

2.5. Statistical analysis

The depersonalized health data of the subjects during the study period were
stored in an encrypted and password-protected database. The database was
stored on an encrypted and password-protected storage device. Statistical
analysis was performed by processing the collected data with R statistical
analysis package R v. 3.4.4 (R Core Team, R Foundation for Statistical
Computing: Vienna, Austria, 2018) [34].

Visual analysis of histograms, mean, median, and mode comparisons, and
Shapiro-Wilk and Kolmogorov-Smirnov criteria were used to assess the
normality of continuous quantitative data. Normally distributed continuous
quantitative data were described by mean (X) and standard deviation (s). Non-
normally distributed data were represented by median (X) and interquartile
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range (IQR) or range (min-max). Finally, qualitative data were characterized
by absolute (n) and relative (%) frequencies.

Continuous quantitative data were compared between groups using
Student's t-test for independent samples, one-way analysis of variance
(ANOVA), Wilcoxon-Mann-Whitney U test, or Kruskal-Wallis H test,
depending on the distribution of data and number of compared groups.
Qualitative data between groups were by chi-squared or Fisher's exact test.
The survival analysis of subjects was performed using the Kaplan-Meier
method. Different groups' survival functions were compared using the Log-
rank criterion. In assessing the late morbidity of the patients who survived the
operation, a survival analysis without retreatment was performed using the
Kaplan-Meier method. These survival functions were also compared between
groups using the log-rank criterion. All survival analyses were performed
using the Kaplan-Meier survival analysis method. Patients who completed
follow-ups were censored. Actuarial survival between different groups was
assessed at 1, 3,5, 10, 15, and 20 years after ASO. Logistic regression analysis
was performed to identify risk factors for early mortality, late morbidity, and
the need for repeated operative (or interventional) treatment. After completing
a univariate logistic regression analysis, factors with a p-value lower than 0.2
were included in the subsequent multinomial logistic regression model. A
backward stepwise regression was performed, and insignificant factors with
p-values greater than 0.05 were removed from the subsequent regression
models. The final model with the lowest Akaike information criterion was
selected to identify significant factors.

All variables with p-values less than 0.05 were considered statistically
significant, and p-values between 0.05 and 0.1 were regarded as a tendency
toward statistical significance.
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3. RESULTS

3.1. Demographic and anatomic data

Between 1977 and December 31st, 2019, the number of ASO performed at
our center ranged between 0 and 9 per year (median 2 ASO/year, IQR 0—5.5).
Four (3.1%) patients underwent a staged repair. One patient underwent two
pulmonary artery banding (PAB) procedures prior to ASO. Unfortunately,
during the second PAB, the patient experienced intracranial bleeding. This
patient underwent an uneventful ASO after a prolonged recovery due to the
cerebrovascular event. Two patients with Taussig-Bing anomaly (TBA)
underwent a staged repair. Both patients underwent resection of aortic
coarctation and PAB through the left posterolateral thoracotomy during the
first stage. Both patients underwent an uneventful ASO with pulmonary de-
banding after a few months. The last patient underwent an uneventful ASO
after failing Senning circulation due to obstruction of the systemic venous
return baffle. The remaining 123 (96.9%) patients underwent a primary repair

using ASO.
Variable Patients (n=127), n (%)
Girls / Boys 59/ 68 (46.5% / 63.5%)
Age, X (IQR) 13 (9 —22) days
Age < 28 days 101 (79.5%)
Weight, x (IQR) 3532-39)kg
Weight <3 kg 18 (14.2%)
Height, X (IQR) 53 (51-55)cm
Body surface area, X (IQR) 0.23 (0.21 — 0.24) m?
TGA form
TGA-IVS 82 (64.57%)
TGA-VSD 30 (23.62%)
TBA 15 (11.81%)
Coronary anatomy *
Usual (1LCx-2R) 92 (72.4%)
Anomalous 35 (27.6%)
Concomitant congenital heart defects
Aortic Arch Anomalies 13 (10.2%)
Aortic coarctation 5(3.9%)
Hypoplastic arch and coarctation 7 (5.5%)
Interrupted aortic arch 1 (0.8%)
LVOT anomalies 2 (1.6%)
LVOTO and bicuspid PA valve 1 (0.8%)
Bicuspid PA valve 1 (0.8%)
Prior interventions
Balloon atrial septostomy (Rashkind procedure) 62 (48.8%)
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Pulmonary artery banding 3 (2.4%)

Senning repair 1 (0.8%)
Aortic coarctation repair 2 (1.6%)
Arterial switch operation
Primary repair 123 (96.9%)
Age, X IQR) 12 (8 — 19) days
Weight, X (IQR) 3532-39)kg
Height, X (IQR) 52 (51 -54.5)cm
Staged repair 4 (3.1%)
Age, X (min-max) 173 (45— 1053) days
Weight, X (min-max) 6.6 (4.6-12)kg
Height, X (min-max) 62.5 (56 — 86) cm

Table 1. Summary of demographic, anatomic, and clinical data of TGA patients in Vilnius
University Hospital Santaros Clinics Center of Cardiothoracic Surgery. * — Coronary anatomy
was described following the Leiden convention [35]. Abbreviations: n — count. X —median. IQR
— interquartile range. TGA — transposition of the great arteries. TGA-IVS — TGA with an intact
ventricular septum. TGA-VSD — TGA with a ventricular sepal defect. TBA — Taussig-Bing
anomaly. LVOT — left ventricle outflow tract. LVOTO — left ventricle outflow tract obstruction.
PA — pulmonary artery. min-max — range (minimal and maximal values of given variable).

A summary of demographic, anatomic, and clinical data of all operated
patients is provided in Table 1. Demographic parameters (age, weight, and
height) of patients who underwent a staged repair were higher than patients
who underwent a primary repair. Therefore, these data are provided separately
for both groups in Table 1. The remaining parameters were analyzed,
disregarding whether the repair was primary or staged.

3.1.1. Demographic, anatomic, and clinical data of patients grouped by TGA
form

Our patients' demographic, anatomic, and clinical data grouped by TGA
form and statistical analysis of differences between these groups are presented
in Tables 2- 24 and Figures 5 — 7.

Sex TGA-IVS TGA-VSD TBA x2 p-value
Girls 37 (45.1%) 14 (46.7%) 8 (53.3%) 0.8418
Boys 45 (54.9%) 16 (53.3%) 7 (46.7%) '

Table 2. The distribution of patients by gender in different TGA forms groups.
Abbreviations: TGA — transposition of the great arteries. TGA-IVS — transposition of the great
arteries with an intact ventricular septum. TGA-VSD — transposition of the great arteries with
a ventricular septal defect. TBA — Taussig-Bing anomaly.

In our cohort, the proportion of boys and girls did not differ significantly
between patient groups with the transposition of the great arteries with an
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intact ventricular septum (TGA-IVS), transposition of the great arteries with
a ventricular septal defect (TGA-VSD), and TBA (Table 2).

Age, days X IQR min-max Kruskal-Wallis p-value
TGA-IVS 11 8-14.75 3-303

TGA-VSD 26 11.5-74.75 6-1053 <0.001

TBA 21 10 -60.5 3-650

Table 3. The age of patients with different TGA forms. Statistically significant data is
written in bold font. Abbreviations: X — median. IQR — interquartile range. min-max — range.
TGA — transposition of the great arteries. TGA-IVS — transposition of the great arteries with an
intact ventricular septum. TGA-VSD — transposition of the great arteries with a ventricular
septal defect. TBA — Taussig-Bing anomaly.

The median age of operated patients differed significantly between groups
of patients with different TGA forms (Table 3). The youngest operated
patients were diagnosed with TGA-IVS, and the oldest patients were
diagnosed with TGA-VSD (Table 3).

Age, days AX Wilcoxon-Mann-Whitney U p-value
TGA-IVS and TGA-VSD 15 623.5 <0.0001
TGA-IVS and TBA 10 430.5 0.0659
TGA-VSD and TBA -5 252 0.5231

Table 4. The median age differences between pairs of patient groups with different TGA
forms. Statistically significant data is written in bold font. Abbreviations: TGA — transposition
of the great arteries. AX — the difference in medians. TGA-IVS — transposition of the great
arteries with an intact ventricular septum. TGA-VSD — transposition of the great arteries with
a ventricular septal defect. TBA — Taussig-Bing anomaly.

The median age of patient groups with different TGA forms was compared
using a pair-wise analysis (Table 4). The median age of TGA-IVS and TGA-
VSD patients differed significantly. There was no significant age difference
between the remaining pairs (Table 4).

NASO TGA-IVS TGA-VSD TBA #2 p-value
0, 0, 0,

Yes 77 (93.9%) 16 (53.3%) 8 (53.3%) ~0.00001

No 5 (6.1%) 14 (46.7%) 7 (46.7%)

Table 5. The proportion of patients who underwent the neonatal arterial switch between
patient groups with different TGA forms. Abbreviations: TGA — transposition of the great
arteries. NASO — neonatal arterial switch operation. TGA-IVS — transposition of the great
arteries with an intact ventricular septum. TGA-VSD — transposition of the great arteries with
a ventricular septal defect. TBA — Taussig-Bing anomaly.

There was a statistically significant difference in the proportion of patients
who underwent a neonatal arterial switch operation in our cohort, depending
on the TGA form (Table 5). Most newborns operated on were diagnosed with
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TGA-IVS. Pair-wise analysis of the proportion of neonatal ASO between pairs
of patient groups with different TGA forms was performed (Tables 6 — 8).

NASO TGA-IVS TGA-VSD OR  OR95%CI Fisher p-value
Yes 77 (93.9%) 16 (53.3%) _
No 5 (6.1%) ey 13 3795326 <0.00001

Table 6. The proportion of patients who underwent the neonatal arterial switch in TGA-
IVS and TGA-VSD groups. Abbreviations: NASO — neonatal arterial switch operation. TGA-
IVS — transposition of the great arteries with an intact ventricular septum. TGA-VSD —
transposition of the great arteries with a ventricular septal defect. OR — Odds ratio. OR95%CI
— Odds 95% confidence intervals.

The number of operated neonates diagnosed with TGA-IVS was
statistically significantly greater than neonates diagnosed with TGA-VSD.
TGA-IVS patients' odds of undergoing surgery during the neonatal period
were 13 times greater than TGA-VSD patients (Table 6).

NASO TGA-IVS TBA OR  ORY5%CI Fisher p-value
Yes 77 (93.9%) 8 (53.3%) _
No 5 (6.1%) Ty 128 286541 <0.001

Table 7. The proportion of patients who underwent the neonatal arterial switch in TGA-
IVS and TBA groups. Abbreviations: NASO — neonatal arterial switch operation. TGA-IVS —
transposition of the great arteries with an intact ventricular septum. TBA — Taussig-Bing
anomaly. OR — Odds ratio. OR95%CI — Odds 95% confidence intervals.

The odds for neonatal repair were statistically significantly higher when
patients were diagnosed with TGA-IVS compared to TBA (Table 7).

NASO TGA-VSD TBA OR  OR95%CI Fisher p-value
Yes 16 (53.3%) 8 (53.3%)

1 0.24:4.11 >0.05
No 14 (46.7%) 7 (46.7%) ’

Table 8. The proportion of patients who underwent the neonatal arterial switch in TGA-
VSD and TBA groups. Abbreviations: NASO — neonatal arterial switch operation. TGA-VSD
— transposition of the great arteries with a ventricular septal defect. TBA — Taussig-Bing
anomaly. OR — Odds ratio. OR95%CI — Odds 95% confidence intervals.

However, there was no difference in the proportion of operated neonates
in the TGA-VSD and TBA groups (Table 8).
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Weight during ASO depending on TGA form
Kruskal-Wallis H = 7.95, df = 2, p-value = 0.0188

12 s

Weight, kg
(e}

Xx=3.75
IQR =3.25-4.39

B TGA-IVS 8 TGA-VSD 8 TBA

Figure 5. The weight of patients with different TGA forms. Black dots mark outliers. Grey
dots mark the average weight of patients in respective groups. Abbreviations: ASO — arterial
switch operation. TGA- transposition of the great arteries. X — median. IQR — interquartile
range. TGA-IVS — transposition of the great arteries with an intact ventricular septum. TGA-
VSD — transposition of the great arteries with a ventricular septal defect. TBA — Taussig-Bing
anomaly.

Patient weight differed significantly depending on the TGA form (Figure
5). The lowest-weight patients were in the TGA-IVS group, and the highest-
weight patients were in the TGA-VSD group (Figure 5).

Weight, kg AX Wilcoxon-Mann-Whitney U p-value
TGA-IVS and TGA-VSD 0.35 875 0.0196
TGA-IVS and TBA 0.28 413.5 0.0446
TGA-VSD and TBA -0.07 214 0.8

Table 9. The median weight differences between pairs of patient groups with different
forms of TGA. Significant data is written in bold font. Abbreviations: TGA — transposition of
the great arteries. AX — the difference in medians. TGA-IVS — transposition of the great arteries
with an intact ventricular septum. TGA-VSD — transposition of the great arteries with a
ventricular septal defect. TBA — Taussig-Bing anomaly.

Pair-wise analysis of median weight between pairs of patient groups with
different forms of TGA showed a statistically significant weight difference
between TGA-IVS and TGA-VSD patients and TGA-IVS and TBA patients.
However, the median weight difference between TGA-VSD and TBA patients
was insignificant (Table 9).

There were more low-weight patients in the TGA-IVS group. However,
the proportion of low-weight patients in the TGA-VSD and TBA groups was
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similar. When comparing all three groups, the difference in the proportion of
low-weight patients was statistically insignificant (Table 10).

LWP TGA-IVS TGA-VSD TBA Fisher p-value
Yes 15 (18.3%) 2(6.7%) 1(6.7%) 0.199
No 67 (81.7%) 28 (93.3%) 14 (93.3%) :

Table 10. The proportion of low-weight patients between patient groups with different TGA
forms. Abbreviations: TGA — transposition of the great arteries. LWP — low-weight patients
(patients weighing up to 3 kg). TGA-IVS — transposition of the great arteries with an intact
ventricular septum. TGA-VSD — transposition of the great arteries with a ventricular septal
defect. TBA — Taussig-Bing anomaly.

Height during ASO depending on TGA form
Kruskal-Wallis H = 9.92, df = 2, p-value = 0.007
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Figure 6. The height of patients with different forms of TGA. Black dots mark outliers.
Grey dots mark the average height of patients in respective groups. Abbreviations: ASO —
arterial switch operation. TGA- transposition of the great arteries. X — median. IQR —
interquartile range. TGA-IVS — transposition of the great arteries with an intact ventricular
septum. TGA-VSD — transposition of the great arteries with a ventricular septal defect. TBA —
Taussig-Bing anomaly. The Y-axis covers the interval from 40 to 90 cm.

Patient height differed significantly depending on the TGA form (Figure
6). The tallest patients were in the TBA group, and the shortest patients were
in the TGA-IVS group.

Height, cm AX Wilcoxon-Mann-Whitney U p-value
TGA-IVS and TGA-VSD 1 984 0.1034
TGA-IVS and TBA 4 315.5 0.0026
TGA-VSD and TBA 3 170 0.1866
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Table 11. The median height differences between pairs of patient groups with different
forms of TGA. Significant data is written in bold font. Abbreviations: TGA — transposition of
the great arteries. AX — the difference in medians. TGA-IVS — transposition of the great arteries
with an intact ventricular septum. TGA-VSD — transposition of the great arteries with a
ventricular septal defect. TBA — Taussig-Bing anomaly.

Pair-wise analysis of median patient height between pairs of patient groups
with different forms of TGA showed a statistically insignificant height
difference between TGA-IVS and TGA-VSD patients and TGA-VSD and
TBA patients. However, the median height difference between TGA-IVS and
TBA patients was statistically significant (Table 11).

BSA during ASO depending on TGA form
Kruskal-Wallis H = 9.51, df = 2, p-value = 0.0086

0.55
0.50

045 %=0.23 ( =

IQR =0.22 - 0.2575 =0

0.25 | '
0.20
0.15

8 TGA-IVS 8 TGA-VSD B TBA

Figure 7. The body surface area of patients with different forms of TGA. Black dots mark
outliers. Grey dots mark the average body surface area of patients in respective groups.
Abbreviations: ASO — arterial switch operation. TGA- transposition of the great arteries. X —
median. IQR — interquartile range. TGA-IVS — transposition of the great arteries with an intact
ventricular septum. TGA-VSD — transposition of the great arteries with a ventricular septal
defect. TBA — Taussig-Bing anomaly. The Y-axis covers an interval from 0.15 to 0.55 m?.

The patient body surface area (BSA) differed significantly depending on
the TGA form (Figure 7). However, the median BSA of the remaining two
patient groups was equal.

Pair-wise analysis of median BSA between pairs of patient groups with
different forms of TGA showed a statistically insignificant BSA difference
between TGA-VSD and TBA patients. However, the median BSA difference
between the remaining pairs of patient groups was statistically significant
(Table 12).
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BSA, m? AX Wilcoxon-Mann-Whitney U p-value

TGA-IVS and TGA-VSD 0.01 901 0.0289
TGA-IVS and TBA 0.01 359.5 0.01
TGA-VSD and TBA 0 194 0.4575

Table 12. The median body surface area differences between pairs of patient groups with
different forms of TGA. Significant data is written in bold font. Abbreviations: TGA —
transposition of the great arteries. BSA — body surface area. AXx — the difference in medians.
TGA-IVS — transposition of the great arteries with an intact ventricular septum. TGA-VSD —
transposition of the great arteries with a ventricular septal defect. TBA — Taussig-Bing anomaly.

Almost one-third of our patients had coronary anomalies (Table 1). In
addition, patients had coronary anomalies irrespective of TGA form.
However, the prevalence of usual and anomalous coronary anatomy differed
significantly between patient groups with different TGA forms (Table 13).

CAA TGA-IVS TGA-VSD TBA Fisher p-value
Anomalous 16 (19.5%) 6 (20%) 13 (86.7%) - 0.0000]
Usual 66 (80.5%) 24 (80%) 2 (13.3%) ‘

Table 13. The prevalence of anomalous and usual coronary anatomy between patient groups
with different TGA forms. Abbreviations: CAA — coronary artery anatomy. TGA —
transposition of the great arteries. TGA-IVS — transposition of the great arteries with an intact
ventricular septum. TGA-VSD — transposition of the great arteries with a ventricular septal
defect. TBA — Taussig-Bing anomaly.

Therefore, a pair-wise analysis of the prevalence of usual and anomalous
coronary anatomy between pairs of patient groups with different TGA forms
was performed (Tables 14 — 16).

CAA TGA-IVS TGA-VSD OR  OR95%CI Fisher p-value
Anomalous 16 (19.5%) 6 (20%)

1 0.3;3.2 >0.05
Usual 66 (80.5%) 24 (80%) ’

Table 14. The prevalence of anomalous and usual coronary anatomy in TGA-IVS and TGA-
VSD patients. Abbreviations: CAA — Coronary artery anatomy. TGA-IVS — transposition of
the great arteries with an intact ventricular septum. TGA-VSD — transposition of the great
arteries with a ventricular septal defect. TBA — Taussig-Bing anomaly. OR — Odds ratio.
OR95%CI — Odds 95% confidence intervals.

The prevalence of anomalous coronary anatomy among TGA-IVS and
TGA-VSD was practically the same (Table 14). The odds for patients from
these groups to have anomalous coronary anatomy were the same (Table 14).

CAA TGA-IVS TBA OR  OR95%CI Fisher p-value
Anomalous  16(19.5%) 13 (86.7%)

256 5.1;254.96 <0.00001
Usual 66 (80.5%) 2 (13.3%) :

Table 15. The prevalence of anomalous and usual coronary anatomy in TGA-IVS and TBA
patients. Abbreviations: CAA — Coronary artery anatomy. TGA-IVS — transposition of the great
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arteries with an intact ventricular septum. TBA — Taussig-Bing anomaly. OR — odds ratio.
OR95%CI — 95% confidence intervals of the odds ratio.

The prevalence of anomalous coronary anatomy among TBA patients was
statistically significantly higher than among TGA-IVS patients. TBA patients'
odds of anomalous coronary anatomy were 25.6 times greater than the TGA-
IVS patients (Table 15).

CAA TGA-VSD TBA OR  OR95%CI Fisher p-value
Anomalous 6 (20%) 13 (86.7%)

23.5  3.89;268.65 <0.0001
Usual 24 (80%) 2 (13.3%) %

Table 16. The prevalence of anomalous and usual coronary anatomy in TGA-VSD and TBA
patients. Abbreviations: CAA — Coronary artery anatomy. TGA-IVS — transposition of the great
arteries with an intact ventricular septum. TBA — Taussig-Bing anomaly. OR — odds ratio.
OR95%CI — 95% confidence intervals of the odds ratio.

Furthermore, the prevalence of anomalous coronary anatomy among TBA
patients was statistically significantly higher than among TGA-VSD patients.
TBA patients' odds of anomalous coronary anatomy were 23.5 times larger
than the TGA-IVS patients (Table 16).

. TGA-IVS TGA-VSD TBA Fisher p-
Concomitant CHD (n=82) (n=30) (0=15) value
AAA 2 (2.4%) 0 (0%) 11 (73.3%) <0.05

AoCo 1 (1.2%) 0 (0%) 4 (26.7%) <0.05

HAA 1 (1.2%) 0 (0%) 6 (40%) <0.05

T1AA 0 (0%) 0 (0%) 1 (6.7%) >0.05
LVOT anomalies

Bicuspid PAV 0 (0%) 1(3.3%) 0 (0%) >0.05

LVOT and bicuspid PAV 0 (0%) 0 (0%) 1 (6.7%) >0.05

Table 17. The prevalence of concomitant congenital heart defects in patient groups with
different TGA forms. Statistically significant data is written in bold font. Abbreviations: CHD
— congenital heart defects. TGA — transposition of the great arteries. TGA-IVS — transposition
of the great arteries with an intact ventricular septum. TGA-VSD — transposition of the great
arteries with a ventricular septal defect. TBA — Taussig-Bing anomaly. AAA — Aortic arch
anomalies. AoCo — isolated aortic coarctation. HAA — hypoplastic aortic arch and aortic
coarctation. IAA — Interrupted aortic arch. LVOT — Left ventricle outflow tract. PAV —
pulmonary artery valve. LVOTO — Left ventricle outflow tract obstruction.

15 (11.8%) of our patients had concomitant CHD. 13 (10.2%) patients had
various aortic arch anomalies. One (0.8%) patient had a bicuspid pulmonary
artery valve, and one patient (0.8%) had a bicuspid pulmonary artery valve
and left ventricle outflow tract obstruction. The prevalence of all concomitant
CHD in patient groups with different TGA forms is presented in Table 17.
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There was a significant difference in the prevalence of concomitant aortic
arch anomalies, isolated aortic coarctation, and hypoplastic aortic arch with
aortic coarctation between patient groups with different TGA forms (Table
17). Therefore, the prevalence of these concomitant heart defects was further
analyzed in a pair-wise comparison (Tables 18 — 20).

. TGA-IVS TGA-VSD OR Fisher p-
Concomitant CHD (n=82) (n=30) OR 95%PI value
AAA 2 (2.4%) 0 (0%) - - > (.05

AoCo 1(1.2%) 0 (0%) - - > (.05
HAA 1(1.2%) 0 (0%) - - > (.05

Table 18. The prevalence of concomitant congenital heart defects in TGA-IVS and TGA-
VSD patients. Abbreviations: TGA-IVS — transposition of the great arteries with an intact
ventricular septum. TGA-VSD — transposition of the great arteries with a ventricular septal
defect. CHD — congenital heart defects. AAA — aortic arch anomalies. AoCo — isolated aortic
coarctation. HAA — hypoplastic aortic arch with aortic coarctation. OR — odds ratio. OR95%CI
—95% confidence intervals of the odds ratio.

The difference between the prevalence of single and combined aortic arch
anomalies in TGA-IVS and TGA-VSD patients was statistically insignificant
(Table 18).

. TGA-IVS TBA o Fisher p-
Concomitant CHD (n=82) (n=15) OR OR 95%PI value
AAA 2 (2.4%) 11 (73.3%) 95.2 14.8;1130.7 <0.05

AoCo 1(12%)  4(267%) 276 2514525  <0.05
HAA 1(1.2%) 6 (40%) 497  52;2468.7  <0.05

Table 19. The prevalence of concomitant congenital heart defects in TGA-IVS and TBA
patients. Statistically significant data is written in bold font. Abbreviations: TGA-IVS —
transposition of the great arteries with an intact ventricular septum. TBA — Taussig-Bing
anomaly. OR — odds ratio. OR95%CI — 95% confidence intervals of the odds ratio. CHD —
congenital heart defects. AAA —aortic arch anomalies. AoCo —isolated aortic coarctation. HAA
— hypoplastic aortic arch with aortic coarctation.

The prevalence of concomitant single and combined aortic arch anomalies
among TBA patients was statistically significantly higher than in TGA-IVS
patients. TBA patients’ odds of having concomitant aortic arch anomaly were
tens of times greater than TGA-IVS patients (Table 19).

Even though pair-wise analysis of the prevalence of single and combined
concomitant aortic arch anomalies differs significantly among TBA and TGA-
VSD patients, the lack of these defects in the latter patient group raises doubt
about whether the difference is truly significant or not (Table 20).
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TGA-VSD TBA OR Fisher p-

Concomitant CHD (n=30) (n=15) OR 95%PI value

AAA 0 (0%) 11 (73.3%) o0 11.7;0 <0.05
AoCo 0 (0%) 4(26.7%) o0 1.5;0 <0.05
HAA 0 (0%) 6 (40%) o0 3.1;00 <0.05

Table 20. The prevalence of concomitant congenital heart defects in TGA-VSD and TBA
patients. Statistically significant data is written in bold font. Abbreviations: TGA-VSD —
transposition of the great arteries with a ventricular septal defect. TBA — Taussig-Bing anomaly.
OR — odds ratio. OR95%CI — 95% confidence intervals of the odds ratio. CHD — congenital
heart defects. AAA — aortic arch anomalies. AoCo — isolated aortic coarctation. HAA —
hypoplastic aortic arch with aortic coarctation.

The most common procedure performed prior to the ASO in our patient
cohort was Dballoon atrial septostomy (BAS), also known as
the Rashkind procedure (Table 1). 62 (48.8) patients required BAS to stabilize
their condition prior to complete repair using the ASO. Other pre-ASO
interventions (PAB, PAB with a concomitant resection of aortic coarctation,
Senning type repair) were only performed on individual patients.

. . TGA-IVS TGA-VSD TBA Fisher p-
Pre-ASO interventions (n=82) (n=30) (n=15) value
BAS 48 (58.5%) 14 (46.7%) 0 (0%) <0.0001
PAB 0 (0%) 1 (3.3%) 0 (0%) >(0.05
PAB and AoCo repair 0 (0%) 0 (0%) 2(13.3%) 0.0131
Senning type repair 1 (1.2%) 0 (0%) 0 (0%) >(0.05

Table 21. The prevalence of pre-ASO interventions in patient groups with different TGA
forms. Statistically significant data is written in bold font. Abbreviations: pre-ASO —
interventions performed on our patients before the arterial switch operation. TGA —
transposition of the great arteries. TGA-IVS — transposition of the great arteries with an intact
ventricular septum. TGA-VSD — transposition of the great arteries with a ventricular septal
defect. TBA — Taussig-Bing anomaly. BAS — balloon atrial septostomy. PAB — Pulmonary
artery banding. AoCo — aortic coarctation.

The prevalence of all procedures performed on our patients before the
arterial switch operation is presented in Table 21. There was a significant
difference in the prevalence of balloon atrial septostomy and pulmonary artery
banding with the repair of aortic coarctation between patient groups with
different TGA forms. Therefore, a further pair-wise comparison of the
prevalence of balloon atrial septostomy and concomitant pulmonary artery
banding and repair of aortic coarctation was performed (Tables 22 — 24).

Pair-wise analysis of the prevalence of balloon atrial septostomy and
pulmonary artery banding with a concomitant aortic coarctation repair among
TGA-IVS and TGA-VSD patients showed a statistically insignificant
difference (Table 22).
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Pre-ASO TGA-IVS TGA-VSD OR Fisher p-

interventions (n=82) (n=30) 95%PI value
BAS 48 (58.5%) 14 (46.7%) 1.6 0.6;4.1 0.2894
PAB and AoCo repair 0 (0%) 0 (0%) - - >0.05

Table 22. The prevalence of pre-ASO interventions in TGA-IVS and TGA-VSD patients.
Abbreviations: pre-ASO — interventions performed on our patients before the arterial switch
operation. TGA — transposition of the great arteries. TGA-IVS — transposition of the great
arteries with an intact ventricular septum. TGA-VSD — transposition of the great arteries with
a ventricular septal defect. TBA — Taussig-Bing anomaly. OR — odds ratio. OR95%CI — 95%
confidence intervals of the odds ratio. BAS — balloon atrial septostomy. PAB — Pulmonary
artery banding. AoCo — aortic coarctation.

Pre-ASO TGA-IVS TBA OR OR Fisher p-
interventions (n=82) (n=15) 95%PI value
BAS 48 (58.5%) 0 (0%) o0 4.6;0 <0.0001
PAB and AoCo repair 0 (0%) 2 (13.3%) e 1.1500 0.0226

Table 23. The prevalence of pre-ASO interventions in TGA-IVS and TBA patients.
Statistically significant data is written in bold font. Abbreviations: pre-ASO — interventions
performed on our patients before the arterial switch operation. TGA — transposition of the great
arteries. TGA-IVS — transposition of the great arteries with an intact ventricular septum. TBA
— Taussig-Bing anomaly. OR — odds ratio. OR95%CI — 95% confidence intervals of the odds
ratio. BAS — balloon atrial septostomy. PAB — Pulmonary artery banding. AoCo — aortic
coarctation.

Despite a pair-wise analysis of the prevalence of balloon atrial septostomy
and concomitant pulmonary artery banding and aortic coarctation repair
among TGA-IVS and TBA patients showed a statistically significant
difference, the lack of pre-arterial switch procedures in the TBA patients
group raises a doubt about whether the difference is truly significant or not
(Table 23).

Pre-ASO TGA-VSD TBA OR OR Fisher p-
interventions (n=30) (n=15) 95%PI value
BAS 14 (46.7%) 0 (0%) 0 2.5;00 <0.01
PAB and AoCo repair 0 (0%) 2 (13.3%) o 0.4;00 >0.05

Table 24. The prevalence of pre-ASO interventions in TGA-VSD and TBA patients.
Statistically significant data is written in bold font. Abbreviations: pre-ASO — interventions
performed on our patients before the arterial switch operation. TGA — transposition of the great
arteries. TGA-VSD — transposition of the great arteries with a ventricular septal defect. TBA
— Taussig-Bing anomaly. OR — odds ratio. OR95%CI — 95% confidence intervals of the odds
ratio. BAS — balloon atrial septostomy. PAB — Pulmonary artery banding. AoCo — aortic
coarctation.

The same applied when analyzing the prevalence of balloon atrial
septostomy in TGA-VSD and TBA patient groups. The difference in the
prevalence of balloon atrial septostomy between the two groups is significant
(Table 24). However, the small numbers cause reasonable doubt. Furthermore,
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the difference in the prevalence of pre-ASO pulmonary artery banding and

repair of aortic coarctation was insignificant (Table 24).

3.2. Early results

The summary of our patients’ operative and early postoperative period data

is presented in Table 25.

Variable

Patients (n=127), n (%)

PECULIARITIES OF SURGICAL TECHNIQUE

Performed Lecompte maneuver

Myocardial management during the operation
Crystalloid cardioplegia
Cold blood cardioplegia

The technique of coronary ostia reimplantation

Button technique
Trapdoor technique
Slit incision technique
Simultaneous repair of aortic arch anomalies
Repair of interrupted aortic arch
Repair of hypoplastic aortic arch and aortic coarctation
Repair of isolated aortic coarctation
Total

OPERATIVE PARAMETERS
Duration of the operation, X (IQR)
CPB duration, X (IQR)
AoX time, X (IQR)
Duration of reperfusion, X (IQR)
Lowest temperature, X (IQR)
Use of deep hypothermia (< 18 °C) during CPB
Total CPB prime volume, X (IQR)
Intraoperative fluid infusion, X (IQR)
Total volume of fluids used, X (IQR)
Total fluid loss, X (IQR)
Fluid balance during surgery, X (IQR)

117 (92.13%)

17 (13.39%)
110 (86.61%)

14 (11.02%)
12 (9.45%)
101 (79.53%)

1 (0.79%)
7(5.51%)
3(2.36%)

11 (8.66%)

325 (275 — 382.5) min
220 (180.5 — 253) min
129 (118 — 150) min
53.5 (45.75 — 73.25) min
21.8 (18.65 — 24.45) °C
29 (22.83%)

450 (410 — 450) ml

620 (400 — 1132.5) ml
1070 (845 — 1542.5) ml
730 (550 — 1000) ml
250 (120 — 382.5) ml

INTRAOPERATIVE COMPLICATIONS

The need for additional CPB

Intraoperative mortality

Delayed sternal closure

Sternal closure time, X (min-max)

Acute kidney injury requiring peritoneal dialysis
Duration of peritoneal dialysis, X (min-max)
Temporary epicardial pacing
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21 (16.54%)
19 (14.96%)
16 (12.6%)
2(0-4)d
15 (11.81%)
4(2-9)d
6 (5.56%)



PERIOPERATIVE BLOOD PRODUCT TRANSFUSION

Transfused PRBC volume, X (IQR) 250 (200 —320) ml
Index volume of transfused PRBC, X (IQR) 75 (53 - 91.5) ml/kg
Transfused FFP volume, X (IQR) 250 (200 — 340) ml
Index volume of transfused FFP, x (IQR) 70 (51 - 100) ml/kg

EARLY POSTOPERATIVE PERIOD DATA (n=108)"

Duration of mechanical ventilation, X (IQR) 72 (48 —96) h.
Postoperative drainage, X (IQR) 120 (80 — 152.5) ml
Postoperative drainage index, X (IQR) 29 (20 —43) ml/kg
Postoperative drain duration, X (min-max) 2(1-7)d
Length of postoperative ICU stay, X (IQR) 7(6-10)d

EARLY COMPLICATIONS (n=108)"
Emergency resternotomy due to:

Bleeding 14 (12.96%)
Open chest resuscitation 7 (6.48%)
Total 21 (19.44%)
Infectious complications
Superficial wound infection 2 (1.85%)
Sepsis 4 (3.70%)
Sepsis and superficial wound infection 2 (1.85%)
Mediastinitis 2 (1.85%)
Total 10 (9.26%)
Other early complications
Diaphragmatic paresis 1 (0.93%)
Diaphragmatic paresis and tension pneumothorax 1 (0.93%)
Right ventricle failure 1(0.93%)
Aortic re-coarctation 1(0.93%)
Total 4 (3.72%)
Early mortality 11 (10.19%)
Time until death, X (min-max) 2 (0-21) days
Discharged patients 97 (76.38%)
Postoperative LOS, X (IQR) 16 (13 —21) days

Table 25.The summary of operative and early postoperative data. n — counts / frequency.
Abbreviations: X — median. IQR — interquartile range. CPB — cardiopulmonary bypass. AoX —
aortic cross-clamp. min — minutes. ml — milliliter. min-max — range. PRBC — packed red blood
cells. kg — kilogram. ml/kg — milliliters per kilogram. FFP — fresh frozen plasma. ICU —
intensive care unit. LOS — length of stay. Explanations: Variables in groups marked with
(n=108)" were analyzed only using ASO survivors’ data.
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3.2.1. The early results of the ASO between patient groups with different

TGA forms
Lecompte TGA-IVS TGA-VSD TBA Fisher p-value
Performed 80 (97.6%) 28 (93.3%) 9 (60%) <0.001
Not performed 2 (2.4%) 2 (6.7%) 6 (40%) '

Table 26. The need for the Lecompte maneuver in patient groups with different TGA forms.
Abbreviations: TGA — transposition of the great arteries. TGA-IVS — transposition of the great
arteries with an intact ventricular septum. TGA-VSD — transposition of the great arteries with
a ventricular septal defect. TBA — Taussig-Bing anomaly.

The Lecompte maneuver (the translocation of pulmonary artery bifurcation
on top of the ascending aorta) is one of the most significant modifications of
the original Jatene arterial switch operation. This modification made the
procedure less complicated and led to an increase in early survival. The
Lecompte maneuver was performed in almost every TGA patient who
underwent ASO in our center (Table 25). There was a statistically significant
difference in the need for the Lecompte maneuver among different TGA form
patients (Table 26). Therefore, a pair-wise analysis of the need for
the Lecompte maneuver during ASO was performed in pairs of patient groups
with different TGA forms (Tables 27 — 29).

Lecompte TGA-IVS TGA-VSD OR  OR95%CI  Fisher p-value
Performed 80 (97.6%)  28(93.3%) )
Not performed 2 (2.4%) 2 (6.7%) 283 0.2,40.65 0.2906

Table 27. The need for the Lecompte maneuver during ASO in TGA-IVS and TGA-VSD
patients. Abbreviations: ASO — arterial switch operation. TGA — transposition of the great
arteries. TGA-IVS — transposition of the great arteries with an intact ventricular septum. TGA-
VSD — transposition of the great arteries with a ventricular septal defect. OR — odds ratio.
OR95%CI — 95% confidence intervals of the odds ratio.

More patients operated on for TGA-IVS required the Lecompte maneuver
compared to the TGA-VSD patients (Table 27). TGA-IVS patients’ odds of
requiring the Lecompte maneuver during the ASO were 2.8 times greater than
TGA-VSD patients (Table 27). However, this difference was statistically
insignificant (Table 27).

Lecompte TGA-IVS TBA OR  OR95%CI Fisher p-value
Performed 80 (97.6%) 9 (60%) )
Not performed 2 (2.4%) 6 (40%) 249  3.77;286.61 <0.001

Table 28. The need for the Lecompte maneuver during ASO in TGA-IVS and TBA patients.
Abbreviations: ASO — arterial switch operation. TGA — transposition of the great arteries. TGA-
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IVS — transposition of the great arteries with an intact ventricular septum. TBA — Taussig-
Bing anomaly. OR — odds ratio. OR95%CI — 95% confidence intervals of the odds ratio.

Statistically significantly more TGA-IVS patients required the Lecompte
maneuver during ASO than TBA patients (Table 28). TGA-IVS patients’ odds
of requiring the Lecompte maneuver were 24.9 times greater than TBA
patients (Table 28).

Lecompte TGA-VSD TBA OR  OR95%CI Fisher p-value
Performed 28 (93.3%) 9 (60%)

8.8  1.29;103.99 0.011
Not performed 2 (6.7%) 6 (40%) ?

Table 29. The need for the Lecompte maneuver during ASO in TGA-VSD and TBA
patients. Abbreviations: ASO — arterial switch operation. TGA — transposition of the great
arteries. TGA-VSD — transposition of the great arteries with a ventricular septal defect. TBA
— Taussig-Bing anomaly. OR — odds ratio. OR95%CI — 95% confidence intervals of the odds
ratio.

This was also true when analyzing the TGA-VSD and TBA pair.
Statistically significantly more TGA-VSD patients required the Lecompte
maneuver than TBA patients (Table 29). TGA-VSD patients’ odds of
requiring the Lecompte maneuver during ASO were 8.8 times higher than
TBA patients (Table 29).

Cardioplegia TGA-IVS TGA-VSD TBA Fisher p-value
Crystalloid 12 (14.6%) 5 (16.7%) 0 (0.0%) 02871
Cold blood 70 (85.4%) 25 (83.3%) 15 (100%) '

Table 30. The myocardial management during SAO in patient groups with different TGA
forms. Abbreviations: TGA — transposition of the great arteries. TGA-IVS — transposition of
the great arteries with an intact ventricular septum. TGA-VSD — transposition of the great
arteries with a ventricular septal defect. TBA — Taussig-Bing anomaly.

In our experience, the type of myocardial management used during the
ASO depended on availability. During different surgical eras, we have used
two types of cardioplegia during ASO. We mainly used crystalloid
cardioplegia before 1997. However, in 1997 cold blood cardioplegia became
available, and we started using this type of myocardial management during
CHD repair surgery. All TBA patients were operated on using cold blood
cardioplegia because all of them underwent surgery after 1997. There was no
significant difference between myocardial management types used during
ASO in patient groups with different TGA forms (Table 30).

The reimplantation of coronary ostia is the most critical moment of the
ASO. Several techniques can be used to perform the reimplantation. In our
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center, the use of different coronary ostia reimplantation techniques did not
depend on the treated TGA form (Table 31).

RICO TGA-IVS TGA-VSD TBA Fisher p-value
Button 9 (11%) 5 (16.7%) 0 (0%)

Trapdoor 6 (7.3%) 5 (16.7%) 1 (6.7%) 0.2151
Slit incision 67 (81.7%) 20 (66.7%) 14 (93.3%)

Table 31. The technique used to reimplant coronary ostia in patient groups with different
TGA forms. Abbreviations: TGA — transposition of the great arteries. RICO — reimplantation
of coronary ostia. TGA-IVS — transposition of the great arteries with an intact ventricular
septum. TGA-VSD — transposition of the great arteries and a ventricular septal defect. TBA —
Taussig-Bing anomaly.

Original Jatene suggestion was to use the “button technique.” However, this
technique was soon changed to “trapdoor” and “slit incision” techniques. We
used the “button technique” only during the first few ASO. We have not used
this technique while operating on patients with TBA, as all these patients were
operated on in later surgical eras. In our experience, the choice between using
the “slit incision” or “trapdoor” technique was more related to coronary
anatomy, the position of coronary ostia in the sinuses of Valsalva, the
respective position of each root of the great arteries than with TGA form.

SRAAA TGA-IVS TGA-VSD TBA Fisher p-value
Required 2 (2.4%) 0 (0%) 9 (60.0%) <0.00001
Not required 80 (97.6%) 30 (100%) 6 (40.0%) '

Table 32. The need for simultaneous repair of aortic arch anomalies in patient groups with
different TGA forms. Abbreviations: SRAAA - Simultaneous repair of aortic arch anomalies.
TGA — transposition of the great arteries. TGA-IVS — transposition of the great arteries with an
intact ventricular septum. TGA-VSD — transposition of the great arteries with a ventricular
septal defect. TBA — Taussig-Bing anomaly.

Most of our patients that required simultaneous repair of aortic arch
anomalies were treated for TBA (Table 32). The difference in the need for
concomitant aortic arch anomalies repair between patient groups with
different TGA forms was statistically significant (Table 32). Therefore, a pair-
wise analysis was performed (Tables 33 — 35).

SRAAA TGA-IVS TGA-VSD OR OR95%CI Fisher p-value
Required 2 (2.4%) 0 (0%)
Not required 80 (97.6%) 30 (100%)
Table 33. The need for simultaneous repair of aortic arch anomalies in TGA-IVS and TGA-
VSD patients. Abbreviations: SRAAA — simultaneous repair of aortic arch anomalies. TGA —
transposition of the great arteries. TGA-IVS — transposition of the great arteries with an intact

ventricular septum. TGA-VSD — transposition of the great arteries with a ventricular septal
defect. OR — odds ratio. OR95%CI — 95% confidence intervals of the odds ratio.

0.07;00 >0.05
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The difference in need for simultaneous repair of aortic arch anomalies
among TGA-IVS and TGA-VSD patients was statistically insignificant (Table
33).

SRAAA TGA-IVS  TBA  OR OR95%CI  Fisher p-value
Required 2(24%)  9(60%)

54.1  8.77;614.47 <0.00001
Not required 80 (97.6%) 6 (40%) 77

Table 34. The need for simultaneous repair of aortic arch anomalies in TGA-IVS and TBA
patients. Abbreviations: SRAAA — simultaneous repair of aortic arch anomalies. TGA —
transposition of the great arteries. TGA-IVS — transposition of the great arteries with an intact
ventricular septum. TBA — Taussig-Bing anomaly. OR — odds ratio. OR95%CI — 95%
confidence intervals of the odds ratio.

However, the difference in the need for concomitant repair of aortic arch
anomaly between TGA-IVS and TBA patients was statistically significant
(Table 34). TBA patients’ odds for requiring simultaneous repair of aortic arch
anomalies during ASO were 54.1 times greater than TGA-IVS patients (Table
34).

SRAAA TGA-VSD TBA  OR OR95%CI Fisher p-value
1 0 0

Required 0 (0%) 9 (60%) 6.96: 0 0.0

Not required 30 (100%) 6 (40%)

Table 35. The need for simultaneous repair of aortic arch anomalies in TGA-VSD and TBA
patients. Abbreviations: SRAAA — simultaneous repair of aortic arch anomalies. TGA —
transposition of the great arteries. TGA-VSD — transposition of the great arteries with a
ventricular septal defect. TBA — Taussig-Bing anomaly. OR — odds ratio. OR95%CI — 95%
confidence intervals of the odds ratio.

Even though the difference in the need for simultaneous repair of aortic
arch anomalies among TGA-VSD patients and TBA patients was statistically
significant (Table 35), the lack of data on simultaneous repair of aortic arch
anomalies performed on TGA-VSD patients does not allow for reliable
inferential statistics.

SRAAA TGA-IVS TBA OR  OR95%CI Fisher p-value
IAA 0 (0.0%) 1(6.7%) o 0.14;00 0.1546
HAA 1(1.2%) 6(40%) 497 5.2;2468.75 0.0001
1Ao0Co 1 (1.2%) 2(133%) 119  0.58;739.63 0.0615

Table 36. The need for simultaneous repair of individual aortic arch anomalies (interrupted
aortic arch, isolated aortic coarctation, and hypoplastic aortic arch) in TGA-IVS and TBA
patients. Abbreviations: SRAAA — simultaneous repair of aortic arch anomalies. TGA —
transposition of the great arteries. TGA-IVS — transposition of the great arteries with an intact
ventricular septum. TBA — Taussig-Bing anomaly. OR — odds ratio. OR95%CI — 95%
confidence intervals of the odds ratio. IAA — interrupted aortic arch. HAA — hypoplastic aortic
arch. IAoCo — isolated aortic coarctation.
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Due to the lack of simultaneous repair procedures performed on TGA-VSD
patients, the need to repair individual aortic arch anomalies was analyzed only
between TGA-IVS and TBA patients (Table 36). Pair-wise analysis showed
that statistically significantly more TBA patients required simultaneous repair
of the hypoplastic aortic arch (Table 36).

Duration of operation depending on TGA form
ANOVA F = 28.96, p-value < 0.00001
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Figure 8. The duration of the operation in patient groups with different forms of TGA. Black
dots mark outliers. Grey dots mark the average duration of the operation in respective groups.
Abbreviations: TGA- transposition of the great arteries. ANOVA — analysis of variance. X —
average. s — standard deviation. TGA-IVS — transposition of the great arteries with an intact
ventricular septum. TGA-VSD — transposition of the great arteries with a ventricular septal
defect. TBA — Taussig-Bing anomaly.

There was a statistically significant difference in the duration of the
operation depending on the TGA form (Figure 8). Therefore, a pair-wise
analysis of patient group pairs was performed (Table 37).

Duration of the operation AX AX95%CI Student T  df  p-value’
TGA-IVS and TGA-VSD 414 11.06;71.69 2.7047 110 <0.01

TGA-IVS and TBA 1672  121.27;212.2 7.3836 95  <0.0001
TGA-VSD and TBA 125.8  67.62;184.11 4.3579 43 <0.0001

Table 37. The differences in the average duration of the operation between pairs of patient
groups with different forms of TGA. Significant data is written in bold font. Abbreviations:
TGA — transposition of the great arteries. AX - the difference in the averages. Ax95%CI — 95%
confidence intervals of the average difference. df — degrees of freedom. AX — the difference in
medians. TGA-IVS — transposition of the great arteries with an intact ventricular septum. TGA-
VSD — transposition of the great arteries with a ventricular septal defect. TBA — Taussig-Bing
anomaly.
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The pair-wise analysis confirmed a statistically significant difference in the
average duration of the operation depending on the treated TGA form (Table
37). In our cohort, the shortest operation duration was required to repair TGA-
IVS, and the most prolonged operation duration was required to repair TBA.
The prevalence of coronary anomalies between TGA-IVS and TGA-VSD
patients was similar, and we did not need to perform any concomitant repair
for our TGA-VSD patients. Therefore, the difference in procedure duration
between TGA-IVS and TGA-VSD patients can be explained by the additional
time required to close the ventricular septal defect (Tables 13, 14, 17, 18, 32,
33, 37, and Figure 8). However, the prevalence of coronary anomalies and the
need for simultaneous repair of aortic arch anomalies among TBA patients is
significantly greater, and that increased the total duration of the operation
when compared to the remaining patient groups (Tables 13, 15 — 17, 19, 20,
33, 34 — 37, and Figure 8).

Duration of CPB depending on TGA form
ANOVA F = 17.06, p-value < 0.00001
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Figure 9. The duration of cardiopulmonary bypass in patient groups with different forms of
TGA. Black dots mark outliers. Grey dots mark the average duration of the operation in
respective groups. Abbreviations: CPB — cardiopulmonary bypass. TGA- transposition of the
great arteries. ANOVA — analysis of variance. X — average. s — standard deviation. X — median.
IQR — interquartile range. TGA-IVS — transposition of the great arteries with an intact
ventricular septum. TGA-VSD — transposition of the great arteries with a ventricular septal
defect. TBA — Taussig-Bing anomaly.

As with the total duration of the operation, there was a statistically
significant difference in the average duration of cardiopulmonary bypass
depending on the treated TGA form (Figure 9).
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CPB duration AX AX95%CI Student T  df  p-value’

TGA-IVS and TGA-VSD 36.9 9.09;64.65 2.6304 110 <0.01
TGA-IVS and TBA 109.9 71.65;148.1 5.7066 95  <0.00001
TGA-VSD and TBA 73 23.71;122.29 2.9868 43 <0.01

Table 38. The differences in the average cardiopulmonary bypass duration between pairs
of patient groups with different forms of TGA. Significant data is written in bold font.
Abbreviations: CPB — cardiopulmonary bypass. TGA — transposition of the great arteries. AX -
the difference in the averages. Ax95%CI — 95% confidence intervals of the average difference.
df — degrees of freedom. AX — the difference in medians. TGA-IVS — transposition of the great
arteries with an intact ventricular septum. TGA-VSD — transposition of the great arteries with
a ventricular septal defect. TBA — Taussig-Bing anomaly.

The pair-wise analysis confirmed a statistically significant difference in the
average cardiopulmonary bypass duration depending on the treated TGA form
(Table 38). The shortest cardiopulmonary bypass was required to repair TGA-
IVS, and the longest was required to repair TBA. The prevalence of coronary
anomalies, concomitant ventricular septal defect and other CHD, and the need
for simultaneous repair of aortic arch anomalies were key factors increasing
the duration of the cardiopulmonary bypass. In our experience, the prevalence
of coronary anomalies between TGA-IVS and TGA-VSD patients were
similar, and no associated CHD required simultaneous repair in the TGA-VSD
patient group. Therefore, the increased cardiopulmonary bypass duration
between TGA-IVS and TGA-VSD patient groups can be explained by the
additional time required to close the ventricular septal defect (Tables 13, 14,
17, 18, 32, 33, 38, and Figure 9). However, it is reasonable to think that
significantly more prevalent coronary anomalies and concomitant CHD
among TBA patients led to increased cardiopulmonary bypass in this patient
group (Tables 13, 1517, 19, 20, 33, 34 — 36, 38, and Figure 9).
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Duration of aortic cross-clamp depending on TGA form
ANOVA F = 36.01, p-value < 0.00001
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Figure 10. The duration of aortic cross-clamp in patient groups with different forms of
TGA. Black dots mark outliers. Grey dots mark the average duration of the operation in
respective groups. Abbreviations: TGA- transposition of the great arteries. ANOVA — analysis
of variance. X — average. s — standard deviation. TGA-IVS — transposition of the great arteries
with an intact ventricular septum. TGA-VSD — transposition of the great arteries with a
ventricular septal defect. TBA — Taussig-Bing anomaly.

The duration of the aortic cross-clamp statistically significantly depended
on the TGA form.

AoX time AX AX95%CI Student T  df p-value”
TGA-IVS and TGA-VSD 9.4 0.69;18.90 2.1401 104 <0.05

TGA-IVS and TBA 63.8 47.75;79.95 7.8777 91  <0.0001
TGA-VSD and TBA 54.8 31.53;77.39 4.7961 41  <0.0001

Table 39. The differences in the average aortic cross-clamp duration between pairs of
patient groups with different forms of TGA. Significant data is written in bold font.
Abbreviations: AoX — aortic cross-clamp. TGA — transposition of the great arteries. AX - the
difference in the averages. AX95%CI — 95% confidence intervals of the average difference. df
— degrees of freedom. TGA-IVS — transposition of the great arteries with an intact ventricular
septum. TGA-VSD — transposition of the great arteries with a ventricular septal defect. TBA —
Taussig-Bing anomaly.

The pair-wise analysis confirmed a statistically significant difference in the
average aortic cross-clamp duration depending on the treated TGA form
(Table 39). The respective increase in aortic cross-clamp time when
comparing TGA-IVS, TGA-VSD, and TBA patients can be explained by the
same factors that increase the total duration of the operation and the duration
of the cardiopulmonary bypass (Tables 13-20, 32 — 36, 39, and Figure 10).
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Duration of reperfusion depending on TGA form
Kruskal-Wallis H = 28.18, df = 2, p-value < 0.00001
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Figure 11. The duration of the reperfusion in patient groups with different forms of TGA.
Black dots mark outliers. Grey dots mark the average duration of the operation in respective
groups. Abbreviations: TGA- transposition of the great arteries. X — median. IQR — interquartile
range. TGA-IVS — transposition of the great arteries with an intact ventricular septum. TGA-
VSD — transposition of the great arteries with a ventricular septal defect. TBA — Taussig-Bing
anomaly.

The median duration of the reperfusion differed statistically significantly
depending on the TGA form (Figure 11). However, a pair-wise analysis
revealed that a statistically significant difference in the duration of the
reperfusion was present only when comparing TGA-IVS and TBA patients
(Table 40). In addition, there was a tendency toward statistical significance
when comparing the differences in reperfusion duration between TGA-IVS
and TGA-VSD patients and TGA-VSD and TBA patients (Table 40).

Reperfusion duration AX  Wilcoxon-Mann-Whitney U p-value’
TGA-IVS and TGA-VSD 2 799.5 0.06348
TGA-IVS and TBA 29 280.5 0.00149
TGA-VSD and TBA 27 138 0.0924

Table 40. The differences in the average aortic cross-clamp duration between pairs of
patient groups with different forms of TGA. Significant data is written in bold font.
Abbreviations: AoX — aortic cross-clamp. TGA — transposition of the great arteries. AX — the
difference in medians. TGA-IVS — transposition of the great arteries with an intact ventricular
septum. TGA-VSD — transposition of the great arteries with a ventricular septal defect. TBA —
Taussig-Bing anomaly.
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Lowest CPB temperature depending on TGA form
Kruskal-Wallis H = 0.94, df = 2, p-value = 0.6245
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Figure 12. The lowest CPB temperature in patient groups with different forms of TGA.
Black dots mark outliers. Grey dots mark the average duration of the operation in respective
groups. Abbreviations: TGA- transposition of the great arteries. df — degrees of freedom. X —
median. IQR — interquartile range. TGA-IVS — transposition of the great arteries with an intact
ventricular septum. TGA-VSD — transposition of the great arteries with a ventricular septal
defect. TBA — Taussig-Bing anomaly.

During the ASO, the patients are cooled to some degree to protect
ischemia-sensitive tissues and organs. Usually, moderate hypothermia is
sufficient. In our experience, we have used mild to deep hypothermia during
ASO. However, in our cohort, the most common temperature during the ASO
was between 20 and 24 °C irrespective of the TGA form (Figure 12).

Deep hypothermia TGA-IVS TGA-VSD TBA Fisher p-value
Used 22 (26.8%) 5(16.7%) 2 (13.3%) 04111
Not used 60 (73.2%)  25(83.3%) 3 (86.7%) ’

Table 41. The application of deep hypothermia (18 °C and below) during the ASO in patient
groups with different TGA forms. Abbreviations: ASO — Arterial switch operation. TGA —
transposition of the great arteries. TGA-IVS — transposition of the great arteries with an intact
ventricular septum. TGA-VSD — transposition of the great arteries with a ventricular septal
defect. TBA — Taussig-Bing anomaly.

The difference in the proportion of patients who underwent ASO using
deep hypothermia between patient groups with different TGA forms was
statistically insignificant (Table 41).
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Total volume of fluids used during ASO depending on TGA form
Kruskal-Wallis H = 2.91, df = 2, p-value = 0.2331
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Figure 13. The total volume of fluids used during the ASO in patient groups with different
forms of TGA. Black dots mark outliers. Grey dots mark the average duration of the operation
in respective groups. Abbreviations: ASO — arterial switch operation. TGA- transposition of
the great arteries. df — degrees of freedom. X — median. IQR — interquartile range. TGA-IVS —
transposition of the great arteries with an intact ventricular septum. TGA-VSD — transposition
of the great arteries with a ventricular septal defect. TBA — Taussig-Bing anomaly.

In our cohort, the total volume of fluids used during ASO did not vary
according to the TGA form (Figure 13).

Fluid balance during ASO depending on TGA form
Kruskal-Wallis H = 2.93, df = 2, p-value = 0.2312
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Figure 14. The fluid balance during ASO in patient groups with different forms of TGA.
Black dots mark outliers. Grey dots mark the average duration of the operation in respective
groups. Abbreviations: ASO — arterial switch operation. TGA- transposition of the great
arteries. df — degrees of freedom. X — median. IQR — interquartile range. TGA-IVS —
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transposition of the great arteries with an intact ventricular septum. TGA-VSD — transposition
of the great arteries with a ventricular septal defect. TBA — Taussig-Bing anomaly.

The difference in the fluid balance during ASO was statistically
insignificant between patient groups with different TGA forms (Figure 14).

Additional CPB TGA-IVS  TGA-VSD TBA Fisher p-value
Required 11(134%)  7(233%) 3 (20%) 03653
Not required 71(86.6%)  23(76.7%) 12 (80%) '

Table 42. The need for additional cardiopulmonary bypass in patient groups with different
TGA forms. Abbreviations: ASO — Arterial switch operation. TGA — transposition of the great
arteries. TGA-IVS — transposition of the great arteries with an intact ventricular septum. TGA-
VSD — transposition of the great arteries with a ventricular septal defect. TBA — Taussig-Bing
anomaly.

The most acute outcome after any cardiac surgery is successful weaning of
the patient from the cardiopulmonary bypass. A failure to wean the patient
from the cardiopulmonary bypass is immediately noticeable. In certain
situations, reinstitution of cardiopulmonary bypass allows for the resolution
of the underlying cause. It may also serve as a bridge to further mechanical
support or heart transplant. However, it can also be a desperate measure in the
futile battle to save the patient’s life. In our experience, the proportion of
patients requiring additional cardiopulmonary bypass was statistically
insignificant between patient groups with different TGA forms (Table 42).

Surgical outcome TGA-IVS TGA-VSD TBA Fisher p-value
Died during surgery 13 (15.9%) 6 (20%) 0 (0%) 0.1931
Transferred to ICU 69 (84.1%) 24 (80%) 15 (100%) '

Table 43. Surgical outcomes after ASO in patient groups with different TGA forms.
Abbreviations: ASO — Arterial switch operation. TGA — transposition of the great arteries.
TGA-IVS — transposition of the great arteries with an intact ventricular septum. TGA-VSD —
transposition of the great arteries with a ventricular septal defect. TBA — Taussig-Bing anomaly.
ICU — intensive care unit.

19 (14.96%) of our patients died in the operating theater (Table 25). Most
intraoperative deaths occurred at the beginning of the arterial switch program
in our center. From 2002 onwards, only two of our patients died in the
operating theater. No TBA patient in our cohort died during the ASO (Table
43). The proportion of patients who did not survive the ASO was not
statistically significant regardless of TGA form (Table 43).

DSC TGA-IVS TGA-VSD TBA Fisher p-value*
Required 6 (7.3%) 3 (10%) 7 (46.7%) <0001
Not required 76 (92.3%) 27 (90%) 8 (54.3%) :
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Table 44. The need for delayed sternal closure in patient groups with different TGA forms.
Statistically significant data is written in bold font. Abbreviations: DSC — delayed sternal
closure. TGA — transposition of the great arteries. TGA-IVS — transposition of the great arteries
with an intact ventricular septum. TGA-VSD — transposition of the great arteries with a
ventricular septal defect. TBA — Taussig-Bing anomaly.

There was a statistically significant difference in the proportion of patients
that required delayed sternal closure between patient groups with different
TGA forms (Table 44). Therefore, a pair-wise analysis was performed (Tables
45 —47).

DSC TGA-IVS TGA-VSD OR ORO95%PI  Fisher p-value
Required 6 (7.3%) 3 (10%)

: 0. 0.14;4.71 .
Not required 76(92.3%) 27 (90%) 7 47 0699

Table 45. The need for delayed chest closure in TGA-IVS and TBA patients. Abbreviations:
DSC — delayed sternal closure. TGA — transposition of the great arteries. TGA-IVS —
transposition of the great arteries with an intact ventricular septum. TGA-VSD — transposition
of the great arteries with a ventricular septal defect. OR — odds ratio. OR95%CI — 95%
confidence intervals of the odds ratio.

The difference in the proportion of patients with TGA-IVS and TGA-VSD
requiring delayed sternal closure was not statistically significant (Table 45).

OR Fisher p-
D TGA-
SC GA-IVS TBA OR 0594 P1 e
Required 6(73%)  7(46.7%)

K <
Not required 76(923%) 8 (54.3%) 10.6  2.43:49.79 0.001

Table 46. The need for delayed chest closure in TGA-IVS and TBA patients. Abbreviations:
DSC — delayed sternal closure. TGA — transposition of the great arteries. TGA-IVS —
transposition of the great arteries with an intact ventricular septum. TBA — Taussig-
Bing anomaly. OR — odds ratio. OR95%CI — 95% confidence intervals of the odds ratio.

OR Fisher p-
D TGA-VSD TBA R
* CAVS 0 95%PI value”
Required 3 (10%) 7 (46.7)
; 4 1.33;55.29 <0.
Not required 27 (90%) 8(543%) ; 0.01

Table 47. The need for delayed chest closure in TGA-VSD and TBA patients.
Abbreviations: DSC — delayed sternal closure. TGA — transposition of the great arteries. TGA-
VSD - transposition of the great arteries with a ventricular septal defect. TBA — Taussig-
Bing anomaly. OR — odds ratio. OR95%CI — 95% confidence intervals of the odds ratio.

The proportion of TBA patients requiring delayed sternal closure was
statistically significantly larger compared to TGA-IVS and TGA-VSD
patients (Tables 46 and 47). TBA patients’ odds of requiring delayed sternal

closure were 10.6 and 7.4 times greater compared to TGA-IVS and TGA-VSD
patients respectively (Tables 46 and 47).

244



The sternal closure time among patients requiring delayed sternal closure
varied between a few hours and four days after ASO regardless of TGA form
(Kruskal-Wallis H=0.3013, df = 2, p-value = 0.8602).

RRT TGA-IVS  TGA-VSD TBA Fisher p-value
Required 5(6.1%) 2(6.7%) 8 (53.3%) < 0.0001
Not required 77(93.9%)  28(93.3%) 7 (46.7%) '

Table 48. The need for renal replacement therapy after ASO in patient groups with different
TGA forms. Abbreviations: RRT - renal replacement therapy. TGA — transposition of the great
arteries. TGA-IVS — transposition of the great arteries with an intact ventricular septum. TGA-
VSD - transposition of the great arteries with a ventricular septal defect. TBA — Taussig-
Bing anomaly.

Most of our patients did not require renal replacement therapy (Table 25).
However, the need for renal replacement therapy differed significantly
between patient groups with different TGA forms (Table 48). Therefore, a
pair-wise analysis was performed (Tables 49 — 51).

RRT TGA-IVS TGA-VSD OR OR95%CI Fisher p-value
Required 5(6.1%) 2 (6.7%)

. 77 o 1.1 0.1;7.19 0.9123
Not required (93.9%) 28 (93.3%)

Table 49. The need for peritoneal dialysis in TGA-IVS and TGA-VSD patients.
Abbreviations: RRT - renal replacement therapy. TGA — transposition of the great arteries.
TGA-IVS — transposition of the great arteries with an intact ventricular septum. TGA-VSD —
transposition of the great arteries with a ventricular septal defect. OR — odds ratio. OR95%CI
—95% confidence intervals of the odds ratio.

The difference in the need for postoperative renal replacement therapy in
TGA-IVS and TGA-VSD patients was statistically insignificant (Table 49).

RRT TGA-IVS TBA OR OR95%CI  Fisher p-value®
Required 5(6.1%)  8(53.3%)

166  3.71;85.2 <0.0001
Not required 77(93.9%) 7 (46.7%) 71:85.29

Table 50. The need for peritoneal dialysis in TGA-IVS and TBA patients. Abbreviations:
RRT — renal replacement therapy. TGA — transposition of the great arteries. TGA-IVS —
transposition of the great arteries with an intact ventricular septum. TBA — Taussig-
Bing anomaly. OR — odds ratio. OR95%CI — 95% confidence intervals of the odds ratio.

RRT TGA-VSD TBA OR OR95%CI  Fisher p-value®
Required 2(67%)  8(53.3%)

: <
Not required 28(933%) 746.7%) HT 22517235 0.001

Table 51. The need for peritoneal dialysis in TGA-VSD and TBA patients. Abbreviations:
RRT — Renal replacement therapy. TGA — transposition of the great arteries. TGA-VSD —
transposition of the great arteries with a ventricular septal defect. TBA — Taussig-
Bing anomaly. OR — odds ratio. OR95%CI — 95% confidence intervals of the odds ratio.
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The proportion of TBA patients requiring renal replacement therapy was
statistically significantly larger compared to TGA-IVS and TGA-VSD
patients (Tables 50 and 51). The odds of patients with TBA requiring renal
replacement therapy were 16.6 and 14.7 times greater than those of TGA-IVS
and TGA-VSD patients, respectively (Tables 50 and 51).

Among those patients that required renal replacement therapy, peritoneal
dialysis was used for 2 to 9 days regardless of TGA form (Kruskal-Wallis H
=0.3503, df = 1, p=0.8393).

TEP TGA-IVS TGA-VSD TBA Fisher p-value
Required 3 (3.7%) 2 (6.7%) 1 (6.7%) > 0.05
Not required 79 (96.3%) 28 (93.3%) 14 (93.3%) ’

Table 52. The need for temporary epicardial pacing after the ASO in patient groups with
different TGA forms. Abbreviations: TEP — temporary epicardial pacing. TGA — transposition
of the great arteries. TGA-IVS — transposition of the great arteries with an intact ventricular
septum. TGA-VSD — transposition of the great arteries with a ventricular septal defect. TBA
— Taussig-Bing anomaly.

We do not practice routine placement of epicardial pacing leads after the
ASO. In our cohort, temporary pacing was required by six patients only,
regardless of TGA form (Table 52).

Transfused PRBC volume depending TGA form
Kruskal-Wallis H = 0.38, df = 2, p-value = 0.8278
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Figure 15. The total volume of transfused PRBC during the perioperative ASO period in
patient groups with different forms of TGA. Black dots mark outliers. Grey dots mark the
average volume of transfused PRBC in respective groups. Abbreviations: PRBC — packed red
blood cells. ASO — arterial switch operation. TGA- transposition of the great arteries. df —
degrees of freedom. X — median. IQR — interquartile range. TGA-IVS — transposition of the
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great arteries with an intact ventricular septum. TGA-VSD — transposition of the great arteries
with a ventricular septal defect. TBA — Taussig-Bing anomaly.

Blood products (packed red blood cells and fresh frozen plasma) are
routinely used during the arterial switch operation. In our cohort, neither the
total volume of transfused packed red blood cells nor patient weight-adjusted
volume differed significantly between patient groups with different TGA
forms (Figures 15 and 16). The same was true when analyzing both total and
patient weight-adjusted volume of transfused fresh frozen plasma in our
cohort (Figures 17 and 18).

Transfused PRBC volume depending on TGA form
ANOVA F = 0.7, p-value = 0.4969
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Figure 16. The weight-adjusted volume of transfused PRBC during the perioperative ASO
period in patient groups with different forms of TGA. Black dots mark outliers. Grey dots mark
the average volume of transfused PRBC in respective groups. Abbreviations: ASO — arterial
switch operation. TGA- transposition of the great arteries. ANOVA — analysis of variance. X —
average. s — standard deviation. TGA-IVS — transposition of the great arteries with an intact
ventricular septum. TGA-VSD — transposition of the great arteries with a ventricular septal
defect. TBA — Taussig-Bing anomaly.
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Transfused FFP volume depending on TGA form
Kruskal-Wallis H = 2.32, df = 2, p-value = 0.3128
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Figure 17. The total volume of transfused FFP during the perioperative ASO period in
patient groups with different forms of TGA. Black dots mark outliers. Grey dots mark the
average volume of transfused FFP in respective groups. Abbreviations: FFP — fresh frozen
plasma. ASO — arterial switch operation. TGA- transposition of the great arteries. df — degrees
of freedom. X — median. IQR — interquartile range. TGA-IVS — transposition of the great arteries
with an intact ventricular septum. TGA-VSD - transposition of the great arteries with a
ventricular septal defect. TBA — Taussig-Bing anomaly.

Transfused FFP volume depending on TGA form
Kruskal-Wallis H = 1.11, df = 2, p-value = 0.574
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Figure 18. The weight-adjusted volume of transfused FFP during the perioperative ASO
period in patient groups with different forms of TGA. Black dots mark outliers. Grey dots mark
the average volume of transfused FFP in respective groups. Abbreviations: FFP — fresh frozen
plasma. ASO — arterial switch operation. TGA- transposition of the great arteries. df — degrees
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of freedom. X — median. IQR — interquartile range. TGA-IVS — transposition of the great arteries
with an intact ventricular septum. TGA-VSD — transposition of the great arteries with a
ventricular septal defect. TBA — Taussig-Bing anomaly.

After the ASO, surviving patients were transferred to the dedicated
pediatric cardiac care unit for further post-switch treatment. The patients
remained intubated and ventilated until they could breathe on their own. The
duration of postoperative ventilation can represent the difficulties of the post-
switch intensive care period, postoperative drainage volume and drain time,
the need for resternotomy due to bleeding or open-chest cardiac resuscitation,
the frequency of postoperative infection, and other complications which
prolong the intensive care period, mortality during this period, the count of
patients transferred to the ward, and the length of stay in the cardiac care unit.
These factors were analyzed between patient groups with different TGA forms
(Figures 19 — 23 and Tables 53 — 60).

In our cohort, the duration of postoperative lung ventilation did not differ
significantly between patient groups with different TGA forms (Figure 19).

There was no significant difference in total drainage volume, patient
weight-adjusted drainage volume, and drain time between patient groups with
different TGA forms (Figures 20 — 22).

Duration of ventilation after ASO depending on TGA form
Kruskal-Wallis H = 4.22, df = 2, p-value = 0.1215
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Figure 19. The duration of postoperative lung ventilation in patient groups with different
TGA forms. Black dots mark outliers. Grey dots mark the average duration of ventilation in
respective groups. Abbreviations: ASO — arterial switch operation. TGA- transposition of the
great arteries. df — degrees of freedom. X — median. IQR — interquartile range. TGA-IVS —
transposition of the great arteries with an intact ventricular septum. TGA-VSD — transposition
of the great arteries with a ventricular septal defect. TBA — Taussig-Bing anomaly.
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Postoperative drainage volume depending on TGA form
Kruskal-Wallis H = 0.64, df = 2, p-value = 0.7263
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Figure 20. The postoperative drainage volume in patient groups with different TGA forms.
Black dots mark outliers. Grey dots mark the average drainage volume in respective groups.
Abbreviations: ASO — arterial switch operation. TGA- transposition of the great arteries. df —
degrees of freedom. X — median. IQR — interquartile range. TGA-IVS — transposition of the
great arteries with an intact ventricular septum. TGA-VSD — transposition of the great arteries
with a ventricular septal defect. TBA — Taussig-Bing anomaly.

Postoperative drainage volume depending on TGA form
Kruskal-Wallis H = 0.48, df = 2, p-value = 0.7882
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Figure 21. The patient weight-adjusted postoperative drainage volume in patient groups
with different TGA forms. Black dots mark outliers. Grey dots mark the average indexed
volume of drainage. Abbreviations: ASO — arterial switch operation. TGA- transposition of the
great arteries. df — degrees of freedom. X — median. IQR — interquartile range. TGA-IVS —
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transposition of the great arteries with an intact ventricular septum. TGA-VSD — transposition
of the great arteries with a ventricular septal defect. TBA — Taussig-Bing anomaly.

Postoperative drain duration depending on TGA form
Kruskal-Wallis H = 1.93, df = 2, p-value = 0.3812
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Figure 22. The postoperative drain duration in patient groups with different TGA forms.
Black dots mark outliers. Grey dots mark the average drain time in respective groups.
Abbreviations: ASO — arterial switch operation. TGA- transposition of the great arteries. df —
degrees of freedom. X — median. IQR — interquartile range. TGA-IVS — transposition of the
great arteries with an intact ventricular septum. TGA-VSD — transposition of the great arteries
with a ventricular septal defect. TBA — Taussig-Bing anomaly.

In our cohort, resternotomy was performed only to control postoperative
bleeding or to commence open chest resuscitation during a postoperative
cardiovascular collapse.

There was no significant difference in the need for immediate re-
exploration due to postoperative bleeding between patient groups with
different TGA forms (Table 53).

BCR TGA-IVS TGA-VSD TBA Fisher p-value
Required 11 (15.9%) 1 (4.2%) 2(13.3%) 0,363
Not required 58 (84.1%) 23 (95.8%) 13 (86.7%) :

Table 53. The need for resternotomy to control bleeding after the ASO between patient
groups with different TGA forms. Abbreviations: BCR — resternotomy for bleeding control.
TGA — transposition of the great arteries. TGA-IVS — transposition of the great arteries with an
intact ventricular septum. TGA-VSD — transposition of the great arteries with a ventricular
septal defect. TBA — Taussig-Bing anomaly. ASO — arterial switch operation.
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However, there was a significant difference in the proportion of patients
who required immediate resternotomy for open chest resuscitation between
patient groups with different TGA forms (Table 54).

ROCR TGA-IVS TGA-VSD TBA Fisher p-value
Required 2(2.9%) 4(16.7%) 1 (6.7%) 0.0418
Not required 67 (97.1%) 20 (83.3%) 14 (93.3%) '

Table 54. The need for open chest resuscitation after the ASO between patient groups with
different TGA forms. Statistically significant data is written in bold font. Abbreviations: ROCR
— resternotomy for open chest resuscitation. TGA — transposition of the great arteries. TGA-
IVS — transposition of the great arteries with an intact ventricular septum. TGA-VSD —
transposition of the great arteries with a ventricular septal defect. TBA — Taussig-
Bing anomaly. ASO — arterial switch operation.

Therefore, a pair-wise analysis was performed (Tables 55 — 57). The results
showed that statistically significantly more TGA-VSD patients required open
chest resuscitation when compared to TGA-IVS patients (Table 55). The odds
of TGA-VSD patients requiring open chest resuscitation after the ASO were
6.5 greater when compared to TGA-IVS patients. However, this was the only
significant difference between individual pairs (Tables 55 — 57).

ROCR TGA-IVS TGA-VSD OR OR95%CI Fisher p-value”
Required 2 (2.9%) 4 (16.7%)
Not required 67 (97.1%) 20 (83.3%)
Table 55. The need for open chest resuscitation in TGA-IVS and TGA-VSD patients.
Abbreviations: ROCR — Resternotomy for open chest resuscitation. TGA — transposition of the
great arteries. TGA-IVS — transposition of the great arteries with an intact ventricular septum.
TGA-VSD — transposition of the great arteries with a ventricular septal defect. OR — odds ratio.
OR95%CI — 95% confidence intervals of the odds ratio.

6.5 0.86;77.03 0.0367

ROCR TGA-IVS TBA OR OR95%CI  Fisher p-value
Required 2 (2.9%) 1 (6.7%)
Not required 67 (97.1%) 14 (93.3%)
Table 56. The need for open chest resuscitation in TGA-IVS and TBA patients.
Abbreviations: ROCR — Resternotomy for open chest resuscitation. TGA — transposition of the
great arteries. TGA-IVS — transposition of the great arteries with an intact ventricular septum.
TBA — Taussig-Bing anomaly. OR — odds ratio. OR95%CI — 95% confidence intervals of the
odds ratio.

2.5 0.04;52.18 0.4298

ROCR TGA-VSD TBA OR OR95%CI  Fisher p-value
o 0, 0, .

Required 4 (16.7%) 1(6.7%) 5, 0231474 0,630

Not required 20 (83.3%) 14 (93.3%) 6

Table 57. The need for open chest resuscitation in TGA-VSD and TBA patients.
Abbreviations: ROCR — Resternotomy for open chest resuscitation. TGA — transposition of the
great arteries. TGA-VSD — transposition of the great arteries with a ventricular septal defect.
TBA — Taussig-Bing anomaly. OR — odds ratio. OR95%CI — 95% confidence intervals of the
odds ratio.
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After the arterial switch, ten (9.3%) patients required treatment for
superficial wound infection, mediastinitis, or sepsis (Table 25). Due to the
small number of patients treated for each infection category, statistical
analysis was performed by comparing combined patients treated for surgery-
related infection data to patients that did not require treatment for infection.
There was no statistically significant difference in the proportion of patients
that required infection treatment after the ASO between patient groups with
different TGA forms (Table 58).

SRI TGA-IVS TGA-VSD TBA Fisher p-value
Treated 5(7.2%) 2 (8.3%) 3 (20%) 03291
Not treated 64 (92.8%) 22 (91.7%) 12 (80%) '

Table 58. The proportion of patients treated for surgery related infection between patient
groups with different TGA forms. Abbreviations: SRI — surgery related infection. TGA —
transposition of the great arteries. TGA-IVS — transposition of the great arteries with an intact
ventricular septum. TGA-VSD — transposition of the great arteries with a ventricular septal
defect. TBA — Taussig-Bing anomaly. ASO — arterial switch operation.

Four (3.7%) patients required treatment for other complications
(diaphragmatic paresis, pneumothorax, aortic re-coarctation, hypoplastic right
ventricle) (Table 25). As with post-switch infections, there was no statistically
significant difference in the proportion of patients requiring treatment for
these other complications and patients not requiring treatment for other
complications between patient groups with different TGA forms (Table 59).

Other

.. TGA-IVS TGA-VSD TBA Fisher p-value
complications
Treated 3 (4.3%) 0 (0%) 1 (6.7%) 0.4454
Not treated 66 (95.7%) 24 (100%) 14 (93.3%) '

Table 59. The proportion of patients treated for other ASO complications between patient
groups with different TGA forms. Abbreviations: SRI — surgery related infection. TGA —
transposition of the great arteries. TGA-IVS — transposition of the great arteries with an intact
ventricular septum. TGA-VSD — transposition of the great arteries with a ventricular septal
defect. TBA — Taussig-Bing anomaly. ASO — arterial switch operation.

During the post-ASO intensive care period, 11 (10.2%) of the ASO
surviving patients died (Table 25). The proportion of patients who had died
during the intensive care period did not differ statistically significantly
between patient groups with different TGA forms (Table 60). However, 97
(89.8%) patients, after spending a median of 6 to 10 days in the pediatric
intensive cardiac care unit, were successfully transferred to the pediatric
surgical ward for further treatment (Table 60 and Figure 23). In addition, there
was no statistically significant difference in the proportion of patients
discharged from the pediatric intensive cardiac care unit to the surgical ward
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or in the time spent in intensive care between patient groups with different
TGA forms (Table 60 and Figure 23).

ICPO TGA-IVS TGA-VSD TBA Fisher p-value
Death 5 (4.3%) 5 (20.8%) 1(6.7%) 01692
TSW 64 (92.8%) 19 (79.2%) 14 (93.3%) '

Table 60. Outcomes of the post-ASO intensive care period between patient groups with
different TGA forms. Abbreviations: ICPO — Intensive care period outcomes. TGA —
transposition of the great arteries. TGA-IVS — transposition of the great arteries with an intact
ventricular septum. TGA-VSD — transposition of the great arteries with a ventricular septal
defect. TBA — Taussig-Bing anomaly. ASO — arterial switch operation. TTW — transfer to the
surgical ward.

Postoperative ICU stay depending on TGA form
Kruskal-Wallis H kriterijus = 4.89, df = 2, p-reik§mé = 0.0867
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Figure 23. The postoperative length of stay in the pediatric intensive cardiac care unit in
patient groups with different TGA forms. Black dots mark outliers. Grey dots mark the average
length of stay in the ICU in respective groups. Abbreviations: ICU — pediatric intensive cardiac
care unit. TGA- transposition of the great arteries. df — degrees of freedom. X — median. IQR —
interquartile range. TGA-IVS — transposition of the great arteries with an intact ventricular
septum. TGA-VSD — transposition of the great arteries with a ventricular septal defect. TBA —
Taussig-Bing anomaly.

Like in every surgical procedure devised to treat critical patients, the
primary outcome is the number of patients who had died (the sum of patients
had died in the operating theater and the patients who died during subsequent
treatment in the intensive care unit) and the number of survivors who were
discharged home. In total, 30 patients in our cohort did not survive the arterial
switch. There was no statistically significant difference in the proportion of
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patients who did not survive the ASO between patient groups with different
TGA forms (Table 61).

Early outcomes of ASO TGA-IVS TGA-VSD TBA Fisher
p-value

Number of discharged patients 64 (78%) 19 (63.3%) 14 (93.3%) 0.076

Perioperative death count 18 (22%) 11 (36.7%) 1 (6.7%) ’

Table 61. Early outcomes of the ASO between patient groups with different TGA forms.
Abbreviations: ASO — Arterial switch operation. TGA — transposition of the great arteries.
TGA-IVS — transposition of the great arteries with an intact ventricular septum. TGA-VSD —
transposition of the great arteries with a ventricular septal defect. TBA — Taussig-
Bing anomaly.

97 (76.4%) patients survived and were discharged home (Table 25). After
the arterial switch operation, these patients spent an average of 16.4 to 20.5
days in the hospital. There was no statistically significant difference in the
postoperative length of stay between groups of patients with different TGA
forms (Figure 24).

Lenght of stay after ASO depending on TGA form
ANOVA F = 1.55, p-value = 0.2184
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Figure 24. The average length of stay after the arterial switch operation in patient groups
with different forms of TGA. Black dots mark outliers. Grey dots mark the average
postoperative length of stay in respective groups. Abbreviations: ASO — arterial switch
operation. TGA- transposition of the great arteries. ANOVA — analysis of variance. X —average.
s — standard deviation. TGA-IVS — transposition of the great arteries with an intact ventricular
septum. TGA-VSD — transposition of the great arteries with a ventricular septal defect. TBA —
Taussig-Bing anomaly.
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3.2.2. The influence of coronary anatomy on the early outcomes of the
arterial switch operation

The most important and technically challenging part of the ASO is the
reimplantation of the coronary ostia from the aortic to the neo-aortic root.
Various anomalous coronary anatomy patterns may further complicate this
step. In our cohort, 16 unique variants of anomalous coronary anatomy
(according to the Leiden convention of coronary anatomy classification [35])
were found in 35 (27.6%) operated patients (Tables 1 and 62). In our cohort,
significantly more TBA patients had anomalous coronary patterns than TGA-
IVS and TGA-VSD patients (Tables 13 — 16).

CA patterns * TGA-IVS TGA-VSD TBA (n=15), Total (n=127),
(n=82),n (%) (m=30), n (%) n (%) n (%)
ILCx—2R* 66 (80.5%) 24 (80%) 2 (13.3%) 92 (72.4%)
Anomalous:
ILCx*-2R 1 (1.22%) 0 (0.0%) 0 (0.0%) 1 (0.78%)
11B-2LCx, R 1 (1.22%) 0 (0.0%) 0 (0.0%) 1 (0.78%)
1L-2RCx 7 (8.5%) 2 (6.7%) 3 (20.1%) 12 (9,4%)
2R, LCx* 1 (1.22%) 0 (0.0%) 0 (0.0%) 1 (0.78%)
ILR-2Cx 1 (1.22%) 0 (0.0%) 1(6.7%) 2 (1.6%)
ILCX, IB-2R 1 (1.22%) 0 (0.0%) 0 (0.0%) 1 (0.78%)
2LCx*, R 1 (1.22%) 0 (0.0%) 0 (0.0%) 1 (0.78%)
2L, RCx 1 (1.22%) 0 (0.0%) 0 (0.0%) 1 (0.78%)
1LCxR 1 (1.22%) 1(3.33%) 1(6.7%) 3 (2,36%)
IL, R-2Cx 1 (1.22%) 0 (0.0%) 0 (0.0%) 1 (0.78%)
2LCxR 0 (0.0%) 1(3.33%) 0 (0.0%) 1 (0.78%)
1ILCx-2R, R 0 (0.0%) 1(3.33%) 0 (0.0%) 1 (0.78%)
1LCx*, R 0 (0.0%) 1(3.33%) 0 (0.0%) 1 (0.78%)
IR-2LCx 0 (0.0%) 0 (0.0%) 5(33.1%) 5 (4%)
IRCx, IB-2L 0 (0.0%) 0 (0.0%) 1(6.7%) 1 (0.78%)
1IB-2LCxR 0 (0.0%) 0 (0.0%) 2 (13.4%) 2 (1.6%)

Table 62. List of coronary patterns found among patients who underwent the arterial switch
operation in Vilnius University Hospital Santaros Clinics. Explanations: # — Coronary anatomy
was classified following the Leiden convention [35]. a — Usual and the most common coronary
pattern among transposition patients. The comma (,) marks coronary vessels that originate via
separate ostia in the same aortic sinus. The asterisk (*) marks coronary vessels with the
intramural course. Abbreviations: CA — Coronary artery. TGA — Transposition of the great
arteries. TGA-IVS — transposition of the great arteries with an intact ventricular septum. TGA-
VSD — Transposition of the great arteries and a ventricular septal defect. TBA — Taussig-
Bing anomaly. 1 — first aortic sinus. 2 — second aortic sinus. L — left anterior descending artery.
Cx — circumflex artery. R — right coronary artery. IB — infundibular branch (conal artery) of the
right ventricle.

The influence of coronary artery anatomy on the course and early results
of the ASO was analyzed by stratifying patients into two groups: patients with
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usual coronary anatomy (n=92) and patients with anomalous coronary
anatomy (n=35). A comparison of operative parameters (total duration of the
operation, cardiopulmonary bypass, aortic cross-clamp, and reperfusion
durations, patient cooling level, volume of used fluids, and fluid balance
during surgery) and outcomes (volume of transfused blood products, duration
of postoperative lung ventilation, postoperative drainage volume, and drain
time, need for temporary pacing, need for delayed sternal closure, need for
immediate resternotomy do to bleeding or for open chest resuscitation, need
for renal replacement therapy, intraoperative death count, duration of
intensive care, postoperative length of stay and early mortality) was performed
using statistical analysis (Figures 25 — 38, and Tables 63 — 69).

Duration of operation depending on coronary anatomy
Student T = -4.1, df = 125, p-value < 0.0001
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Figure 25. The average duration of the arterial switch operation in patient groups with usual
and anomalous coronary anatomy. Black dots mark outliers. Grey dots mark the average
duration of the arterial switch in respective groups. Abbreviations: X — average. s — standard
deviation.

Anomalous coronary anatomy statistically significantly extends the
duration of the arterial switch operation compared to usual coronary anatomy
(Figure 25). In addition, patients with anomalous coronary anatomy required
statistically significantly longer cardiopulmonary bypass, aortic cross-clamp,
and reperfusion than those with usual coronary anatomy (Figure 26 — 28).

Despite a significantly longer cardiopulmonary bypass, patients with the
anomalous coronary pattern were cooled statistically significantly less during
the cardiopulmonary bypass compared to patients with normal coronary
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anatomy. However, these results can be explained by the fact that most
patients with the usual coronary pattern were operated on for TGA-IVS.
Therefore, the only intracardiac repair these patients need is to close the patent
foramen ovale or the atrial septal defect created by the Rashkind procedure.
We achieve venous drainage by cannulating the right atrium to avoid possible
vena cava stenosis. The septal defect is then closed during a brief circulatory
arrest, which requires deeper cooling of the patient.

Duration of CPB depending on coronary anatomy
Wilcoxon-Mann-Whitney U = 988, p-value < 0.001
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Figure 26. The median duration of cardiopulmonary bypass in patient groups with usual
and anomalous coronary anatomy. Black dots mark outliers. Grey dots mark the average CPB
duration in respective groups. Abbreviations: CPB — cardiopulmonary bypass. df — degrees of
freedom. X — median. IQR — interquartile range.
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Duration of aortic cross-clamp depending on coronary anatomy
Wilcoxon-Mann-Whitney U = 799, p-value < 0.0001
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Figure 27. The median duration of aortic cross-clamp in patient groups with usual and
anomalous coronary anatomy. Black dots mark outliers. Grey dots mark the average aortic
cross-clamp duration in respective groups. Abbreviations: df — degrees of freedom. X — median.
IQR — interquartile range.

Duration of reperfusion depending on coronary anatomy
Wilcoxon-Mann-Whitney U = 1027, p-value < 0.001
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Figure 28. The median duration of reperfusion in patient groups with usual and anomalous
coronary anatomy. Black dots mark outliers. Grey dots mark the average reperfusion duration
in respective groups. Abbreviations: df — degrees of freedom. X — median. IQR — interquartile
range.
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Lowest CPB temperature depending on coronary anatomy
Wilcoxon-Mann-Whitney U = 1210.5, p-value = 0.031
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Figure 29. The median of the lowest CPB temperature in patient groups with usual and
anomalous coronary anatomy. Black dots mark outliers. Grey dots mark the average lowest
temperature in respective groups. Abbreviations: CPB — cardiopulmonary bypass. df — degrees
of freedom. X — median. IQR — interquartile range.

There was no statistically significant difference in volume of fluids used
and fluid balance during the ASO between patients with normal and
anomalous coronary arteries (Figure 30 and 31).

Total volume of fluids used depending on coronary anatomy
Wilcoxon-Mann-Whitney U = 1429.5, p-reikdmé = 0.331
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Figure 30. The median volume of fluids used during the operation in patient groups with
usual and anomalous coronary anatomy. Black dots mark outliers. Grey dots mark the average
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volume of used fluids in respective groups. Abbreviations: CPB — cardiopulmonary bypass. df
— degrees of freedom. X — median. IQR — interquartile range.

Fluid balance during ASO depending on coronary anatomy
Wilcoxon-Mann-Whitney U = 1125, p-value = 0.542
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Figure 31. The median fluid balance during the operation in patient groups with usual and
anomalous coronary anatomy. Black dots mark outliers. Grey dots mark the average fluid
balance in respective groups. Abbreviations: CPB — cardiopulmonary bypass. df — degrees of
freedom. X — median. IQR — interquartile range.

There was no statistically significant difference between the two groups in
terms of the use of transfused blood products, including both packed red blood
cells and fresh frozen plasma, as shown in Figures 32 and 33.
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Transfused PRBC volume depending on coronary anatomy
Studento T = 0.96, df = 125, p-value = 0.3411
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Figure 32. The average patient weight-adjusted volume of transfused PRBC patient groups
with usual and anomalous coronary anatomy. Black dots mark outliers. Grey dots mark the
average patient weight-adjusted volume of transfused PRBC in respective groups.
Abbreviations: PRBC — packed red blood cells. X — average. s — standard deviation.

Transfused FFP volume depending on coronary anatomy
Wilcoxon-Mann-Whitney U = 1788, p-value = 0.338
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Figure 33. The median patient weight-adjusted volume of transfused FFP in patient groups
with usual and anomalous coronary anatomy. Black dots mark outliers. Grey dots mark the
average patient weight-adjusted volume of transfused FFP in respective groups. Abbreviations:
FFP — fresh frozen plasma. df — degrees of freedom. X — median. IQR — interquartile range.

262



Most patients who underwent the ASO procedure survived and were
transferred to the pediatric intensive cardiac care unit, as shown in Table 63.
However, the odds of a lethal surgical outcome were not statistically
significant between the patient group with anomalous coronary anatomy and
the group with usual coronary pattern (Table 63).

Surgical outcom Coronary anatomy OR OR Fisher p-
urgicat outcomes Usual Anomalous 95%CI value
Transferred to ICU 76 (82.6) 32 (91.4%)

045 0.08;1.72 0.2734
Died during surgery 16 (17.4%) 3 (8.6%)

Table 63. Surgical outcomes of the ASO between patient groups with usual and anomalous
coronary anatomy. Abbreviations: ASO — arterial switch operation. OR — odds ratio. OR95%CI
— 95% confidence intervals of the odds ratio.

Most of the other postoperative intensive care period parameters did not
differ significantly between the patient groups with usual and anomalous
coronary anatomy (Tables 64 and 66 — 68, Figures 35 — 36). The only
parameter that differed statistically significantly between the two groups was
the proportion of patients that required renal replacement therapy, which was
much greater among patients with anomalous coronary anatomy (Table 65).
The median duration of postoperative intensive care was identical in both
groups (Figure 37).

Duration of ventilation after ASO depending on coronary anatomy
Wilcoxon-Mann-Whitney U = 1096, p-value = 0.476
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Figure 34. The median duration of lung ventilation in patient groups with usual and
anomalous coronary anatomy. Black dots mark outliers. Grey dots mark the average lung
ventilation duration in respective groups. Abbreviations: df — degrees of freedom. X — median.
IQR - interquartile range.
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Postoperative drainage volume depending on coronary anatomy
Wilcoxon-Mann-Whitney U = 1467.5, p-value = 0.09
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Figure 35. The median postoperative drainage volume in patient groups with usual and
anomalous coronary anatomy. Black dots mark outliers. Grey dots mark the average

postoperative drainage volume in respective groups. Abbreviations: df — degrees of freedom. X
—median. IQR — interquartile range.

Postoperative drain duration depending on coronary anatomy
Wilcoxon-Mann-Whitney U = 1220, p-value = 0.138
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Figure 36. The median postoperative drain time in patient groups with usual and anomalous
coronary anatomy. Black dots mark outliers. Grey dots mark the average drain time in

respective groups. Abbreviations: df — degrees of freedom. X — median. IQR — interquartile
range.
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DSC Coronary anatomy OR  OR95%CI Fisher p-
Usual Anomalous value
Required 10 (10.9%) 6 (17.1%)
0.6 0.18;2.17 0.3748
Not required 82 (89.1%) 29 (82.9%)

Table 64. The proportion of patients that required delayed sternal closure after the ASO
between patient groups with usual and anomalous coronary anatomy. Abbreviations: ASO —
arterial switch operation. DSC — delayed sternal closure. OR — odds ratio. OR95%CI — 95%
confidence intervals of the odds ratio.

t: ' -
RRT Coronary anatomy OR  OR95%CI FtsherP
Usual Anomalous value
Required 7 (7.6%) 8 (22.9%)
3.6 1.02;12.71 0.0285
Not required 85(92.4%) 27 (77.1%)

Table 65. The proportion of patients that required renal replacement therapy after the ASO
between patient groups with usual and anomalous coronary anatomy. Abbreviations: ASO —
arterial switch operation. OR — odds ratio. OR95%CI — 95% confidence intervals of the odds
ratio. RRT — renal replacement therapy.

t: 1 -
TEP Coronary anatomy OR  OR95%CI Fisher p
Usual Anomalous value
Required 5(5.4%) 1 (2.9%)
0.5 0.01;4.84 >0.05
Not required 87 (94.6%) 34 (97.1)

Table 66. The proportion of patients that temporary epicardial pacing after the ASO
between patient groups with usual and anomalous coronary anatomy. Abbreviations: ASO —
arterial switch operation. OR — odds ratio. OR95%CI — 95% confidence intervals of the odds
ratio. TEP — temporary epicardial pacing.

t: 1 -

BCR Coronary anatomy OR  OR95%CI Fisher p
Usual Anomalous value

Required 12 (15.8%) 2 (6.2%) )

Not required 64 (84.2%) 30 (93.8%) 28 0572724 0.2235

Table 67. The proportion of patients that required resternotomy for surgical management
of postoperative bleeding after the ASO between patient groups with usual and anomalous
coronary anatomy. Abbreviations: ASO — arterial switch operation. OR — odds ratio. OR95%CI
— 95% confidence intervals of the odds ratio. BCR — resternotomy for bleeding control.

ROCR Coronary anatomy OR  OR95%CI Fisher p-
Usual Anomalous value
Requi 5(6.6% 2 (6.2%
equired (6.6%) (6.2%) 11 016116 >0.05
Not required 71 (93.4%) 30 (93.8%)

Table 68. The proportion of patients that required resternotomy for open chest resuscitation
due to cardiovascular collapse after the ASO between patient groups with usual and anomalous
coronary anatomy. Abbreviations: ASO — arterial switch operation. ASO — arterial switch
operation. OR — odds ratio. OR95%CI — 95% confidence intervals of the odds ratio. ROCR —
resternotomy for open chest resuscitation.
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Postoperative ICU stay depending on coronary anatomy
Wilcoxon-Mann-Whitney U = 985, p-value = 0.8778
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Figure 37. The median postoperative stay in the pediatric cardiac care unit in patient groups
with usual and anomalous coronary anatomy. Black dots mark outliers. Grey dots mark the
average postoperative ICU stay in respective groups. Abbreviations: ICU — pediatric intensive
care unit. df — degrees of freedom. X — median. IQR — interquartile range.

There was no statistically significant difference in the proportion of
survivors discharged after the ASO regardless of coronary anatomy (Table
45). The median postoperative length of stay of patients with anomalous
coronary anatomy was two days longer than that of patients with the usual
coronary anatomy group. However, this difference was statistically
insignificant (Figure 38).

Coronary anatomy OR OR Fisher
Usual Anomalous 95%CI  p-value
Number of discharged patients 67 (72.8%) 30 (85.7%) 0.45 0.12;
Perioperative death count 25 (27.2%) 5 (14.3%) ' 1.36

Table 69. Early outcomes of the ASO between patient groups with usual and anomalous

coronary anatomy. Abbreviations: ASO — arterial switch operation. OR — odds ratio. OR95%CI
— 95% confidence intervals of the odds ratio.

Early ASO outcomes

0.127

266



Lenght of stay after ASO depending on coronary anatomy
Wilcoxon-Mann-Whitney U = 786, p-value = 0.0875
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Figure 38. The median postoperative length of stay in patient groups with usual and
anomalous coronary anatomy. Black dots mark outliers. Grey dots mark the average
postoperative length of stay in respective groups. Abbreviations: ASO — arterial switch
operation. df — degrees of freedom. X — median. IQR — interquartile range.

3.2.3. Early mortality and its risk factors

During the analyzed period, 127 patients underwent the arterial switch
operation at our center. 19 (15%) of them died in the operating theater. 11
(8.6%) more died during the intensive care period. In total, during the 43-year
study period, 30 (23.6%) patients died during the early postoperative period.
The distribution of the deaths (both intraoperative and during the intensive
care period) was skewed towards the beginning of the arterial switch program
in our center, as seen in Figures 39 and 40. Analysis of annual case number vs

death count reveals, that most deaths occurred prior to the year 1999 (Figures
39 and 40).
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Yearly outcomes of performed ASOs
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Figure 39. The count of intraoperative deaths and operative survivors of the ASO performed
in Vilnius University Santaros Clinics from 1977 to 2019. x-axis was modified to represent
only those years during which at least one arterial switch was performed. Abbreviations: ASO
— arterial switch operation. OR — operating room. ICU — pediatric intensive care unit.
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Figure 40. The count of deaths during the early postoperative period and discharged patients
after the ASO performed in Vilnius University Santaros Clinics from 1977 to 2019. x-axis was
modified to represent only those years during which at least one arterial switch was performed.
Abbreviations: ASO — arterial switch operation.
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Analysis of early mortality in patient groups operated on during different
decades revealed a statistically significant decrease in early mortality as time
passed by, as shown in Table 70. the patients into four decades regarding the
date of surgery.

Time period Early mortality Fisher p-value”
1977 — 1989 (n=3) 3 (100%) <0.00001
1990 — 1999 (n=23) 17 (73.9%) <0.00001
2000 —2009 (n=52) 9 (17.3%) 0.052
2010 —2019 (n=49) 2 (4.1%) -

Table 70. Early mortality between patients operated on during different time periods
(decades) in Vilnius University Hospital Santaros Clinics. The first period spans a bit longer
than a decade, however, during this period only three procedures were performed. *Fisher p-
value was calculated by comparing early mortality during each time period with the early
mortality during the last decade.

Kapan-Meier survival analysis of our cohorts’ data showed that the major
drop in early survival occurred on the day of the operation (Figure 41).

- 30-day survival of ASO patients

90%

Survival
1-early mortality)

Patients at risk:
0

127107105100 99 99 99 98 97 97 97

0%
015213 5 10 15 19 22 25 30

Time after ASO, d

Figure 41. A Kaplan-Meier estimate of early 30-day survival of patients who underwent
the ASO in Vilnius University Hospital Santaros Clinics. “0” in the x-axis marks the day the
patient underwent the ASO. The dashed lines show 95% confidence intervals of the survival
estimate. Abbreviations: ASO — arterial switch operation. d — days.

This major decrease in estimated survival on day 0 and significantly
decreasing early mortality regarding the period when the operation was
performed suggest a surgical factor leading to poor initial results (Figures 39
— 41, and Table 70). Visual analysis of Figures 39 and 41 showed two major
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breakpoints. Up to the year 1999, most of the patients died during the
operation. From 1999 — to 2002, most operated patients were transferred to
the pediatric intensive cardiac care unit. However, the proportion of patients
that died remained high. From 2003 onward, most of the patients were
successfully discharged.

From 1999 to 2002, our center underwent an international knowledge
transfer program dedicated to improving the results of neonatal and infant
cardiac surgery. It was mainly targeted at improving the outcomes of the
arterial switch operation. During this period, a congenital heart defect team
(including surgeons, pediatric cardiologists, anesthesiologists, intensivists,
perfusionists, and operating room nurses) from Wessex Cardiothoracic
Surgery Center in Southampton, UK, visited and evaluated our center. A plan
to improve outcomes was made using the data gathered during the initial
evaluation. This plan included operating on patients by the visiting team,
training our doctors and nurses and the Wessex Cardiothoracic Surgery
Center, and guiding our team during these operations in our center. In
addition, recommendations to improve and optimize perioperative care were
suggested.

The data was divided into three surgical eras to evaluate the impact of the
international knowledge transfer program. The first surgical era, which lasted
from 1977 to 1998, included patients who were operated on prior to the
program. The second surgical era lasted from 1999 to 2002 and included the
patients during the knowledge transfer program. Finally, the third surgical era,
which started in 2003 and continues to this day, included the patients operated
on after the knowledge transfer program.

There was a statistically significant decrease in operative mortality among
patients operated on in later surgical eras, as seen in table 71.

Surgical era Early mortality Fisher p-value*

First period

1977 - 1998 (n=17)

Second period

1999 — 2002 m. (n=24)

Third period

2003 —2019 m. (n=86)

Table 71. Early mortality of the arterial switch operation performed during different

surgical eras in Vilnius University Hospital Santaros Clinics. *Fisher p-value was calculated

by comparing early mortality during each surgical eras with the surgical mortality during the
first surgical era.

15 (88.24%) -
10 (41.67%) <0.00001

5 (5.81%) <0.00000001

The good results achieved during the international program remained
sustainable during the entire post-program period. In addition, there was no
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significant difference in early mortality during different subperiods of the late
surgical era (Tables 72 and 73).

Third surgical era Early mortality Fisher p-value
The early subperiod

3(9.68%
2003 — 2008 m. (n=31) ( %)
The middle subperiod

0 (09 0.3652

2009 — 2013 m. (n=27) (0%)
The late subperiod

0,
2014 — 2019 m. (n=28) 2(7.14%)

Table 72. Early mortality of the arterial switch operation during three subdivisions of the
third surgical era. *Fisher p-value was calculated by comparing early mortality during all three
subperiods.

Fisher A B C D E F
p-value 1977 — 1999 — 2003 — 2003 - 2009 - 2014 -
OR 1998 2002 2019 2008 2013 2019
OR95%PI (n=17) (n=24) (n=86) (n=31) (n=27) (n=28)
1977 - 1 <0.05 <0.05 <0.05 <0.05 <0.05
1| 1998 1 9.9 107 58.7 ) 78
(n=17) [-00,+o0] [1.7;108.4] | [18.4;1232] | [8.5;776] | [22.4;+] | [9.9;1227]
1999 — <0.05 1 <0.05 <0.05 <0.05 <0.05
2| 2002 0.1 1 11.2 6.4 ) 8.9
(n=24) | [0.01;0.6] [-00;+o0] [3;48.5] [1.4;42.1] | [3.5;:t0] | [1.6;94.5]
2003 — <0.05 <0.05 1
3| 2019 0.01 0.09 1 - - -
(n=86) | [0.001;0.05] | [0.02;0.3] [-00;+00]
2003 - <0.05 <0.05 1 >(0.05 >0.05
4 | 2008 0.02 0.16 - 1 ) 1.4
(n=31) | [0.001;0.12] | 0.02;0.73 [-00;+o0] | [0.4;+00] | [0.1;17.8]
2009 - <0.05 <0.05 >0.05 1 >0.05
5| 2013 0 0 - 0 1 0
(n=27) [0;0.04] [0;0.3] [0;2.7] [-00;+00] [0;5.5]
2014 - <0.05 <0.05 >0.05 0.4909 1
6 | 2019 0.01 0.1 - 0.7 ) 1
(n=28) | [0.001;0.1] [0.01;0.6] [0.06;6.8] | [0.2; =] [-00;+00]

Table 73. Comparison of the early mortality of the arterial switch operation performed
during different time periods in Vilnius University Hospital Santaros Clinics. Early mortality
was compared between pairs using the Fisher’s exact test. Pairs that have a statistically
significant difference in early mortality are marked green in the matrix. Pairs that do not differ
significantly in early mortality are marked in orange. Cells marked with the “—” show pairs
formed by the third surgical era and its subperiods. Abbreviations: OR — odds ratio. OR95%CI
—95% confidence intervals of the odds ratio. n — number of patients in each group. A — F mark
the columns of the matrix. 1 — 6 mark the rows of the matrix.

Most cases of intraoperative mortality occurred during the first surgical
era. Survival analysis using the Kaplan-Meier method using the data of the
whole cohort may underappreciate the actual early survival of the ASO
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performed at our center. The Kaplan-Meier estimate of early survival of
patients transferred to the intensive care unit after the ASO was significantly
better than the estimate of early survival for the entire cohort.

(Figure 42).

30-day survival of ASO patients
Log-rank test p-value = 0.0053
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Figure 42. Comparison of Kaplan-Meier survival estimates between the whole cohort (dark
red curve) and ASO survivors (pink curve). “0” in the x-axis marks the day that the patient
underwent the ASO. The dashed lines show 95% confidence intervals of the survival estimate.
Abbreviations: ASO — arterial switch operation. d — days.

However, in our cohort, there was no statistically significant difference in
Kaplan-Meier survival estimates between patients with different TGA forms
and patients with different coronary anatomy (Figures 43 and 44).
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30-day survival of ASO patients depending on TGA form

Log-rank test p-value = 0.067
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Figure 43. Comparison of Kaplan-Meier early 30-day survival estimates between patient
groups with different TGA forms. “0” in the x-axis marks the day the patient underwent the
ASO. The dashed lines show 95% confidence intervals of the survival estimate.
Abbreviations: ASO — arterial switch operation. TGA — transposition of the great arteries.
TGA-IVS — transposition of the great arteries with an intact ventricular septum. TGA-VSD —
transposition of the great arteries and a ventricular septal defect. TBA — Taussig-Bing
anomaly. d — days.

30-day survival of ASO patients depending on CA
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Figure 44. Comparison of Kaplan-Meier early 30-day survival estimates between patient
groups with usual (grey curve) and anomalous (orange curve) coronary anatomy. “0” in the x-
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axis marks the day the patient underwent the ASO. The dashed lines show 95% confidence
intervals of the survival estimate. Abbreviations: ASO — arterial switch operation. CA —
coronary anatomy. d — days.

The survival estimates for patients who underwent treatment during
different surgical eras differed statistically significantly (Figure 45).
Therefore, a pair-wise analysis of early survival was performed (Table 74). It
revealed that the estimated survival increases statistically significantly in each
subsequent surgical era compared to the previous one (Table 74).

30-day survival of ASO patients depending on surgical era
Log-rank test p-value <0.00001
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Figure 45. Comparison of Kaplan-Meier 30-day survival estimates between patient groups
operated on during different surgical eras. “0” in the x-axis marks the day the patient underwent
the ASO. The dashed lines show 95% confidence intervals of the survival estimate.
Abbreviations: ASO — arterial switch operation. d — days.

Variable pair AES% Log-rank p-value
Differc?nce of early survival betweejn patients operated 46.75% 0.00083
on during the first and second surgical eras
Differc?nce of early surviYal betv&feen patients operated 82.43% <0.000001
on during the first and third surgical eras
Diffe i i
ifference of early survival between patients operated 35.86% 0.000001

on during the second and third surgical eras
Table 74. The pair-wise comparison of early survival between patient pairs operated on
during different surgical eras. The difference between early survival (AES%) between both pair
members is calculated by subtracting the early survival of the first pair member from the early
survival of the second pair member.

However, the survival of patients who underwent the operation during the
third surgical era did not vary significantly depending on the specific time
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within that era, as shown in figure 46. The survival estimate for these patients
remains above 90%. This suggests that the improvements in operative
mortality achieved during the international knowledge transfer program were
sustained throughout the entire post-program period, indicating that the

implemented changes effectively improved early outcomes long-term.

30-day survival of ASO patients operated on during the third se

Log-rank test p-value 0.278
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Figure 46. Comparison of Kaplan-Meier 30-day survival estimates between patient groups
operated on during different subperiods of the third surgical era. “0” in the x-axis marks the day
the patient underwent the ASO. The dashed lines show 95% confidence intervals of the survival
estimate. Abbreviations: ASO — arterial switch operation. se — surgical era. d — days.

The causes of death among our patients are shown in the Figure 47. The
two most common causes of death, responsible for more than half of deaths
were acute postoperative cardiac failure and severe bleeding. Two patients
died of acute pulmonary hypertension crisis. One patient died due to
mediastinitis. One patient died due to intracerebral hemorrhage.
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Causes of death during early postoperative period
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Figure 47. A Pareto chart showing the frequency of each death cause during the early
postoperative period after the ASO.

The logistic regression analysis was performed to identify significant risk
factors for early mortality in our patient cohort (Tables 75 — 77). All data
variables collected for this study were analyzed using univariable logistic
regression. Variables with a p-value of 0.2 or less and variables that, according
to scientific literature, might be significant were included in the subsequent
multivariable logistic regression analysis. The initial multivariable model did
not have any significant factors, as seen in Table 75. Therefore, subsequent
models were created by stepwise backward elimination of the least statistically
significant variables. The Akaike information criterion was calculated for
each intermediate model (Table 76). After seven iterations, removing
additional variables yielded models with increasing Akaike information
criteria. The eight-generation model, which produced the lowest Akaike
information criterion, was chosen as the final model (Table 77). The variables
of this model with a p-value of 0.05 or less were identified as significant
predictors of early mortality in our patient cohort (Table 77). These factors
include prolonged cardiopulmonary bypass, a greater volume of transfused
packed red blood cells per patient weight, usage of deep hypothermia during
the operation, the need for additional cardiopulmonary bypass, and
performing the procedure to patients older than 28 days, as seen in Table 77.
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Data Univariable logistic regression Multivariable logistic regression

Variables Event=0*(n=97)  Event=1*(n=30)  OR OR pvalue  OR OR p-value
95%Cl1 95%Cl1

Female sex, n (%) 47 (79.3%) 12 (20.3%) 0.7 [0.3;1.62] 0.42 1.1 [0.12;11.7] 0.92
TGA form (compared against the TGA-IVS)

TGA-VSD, n (%) 19 (63.3%) 11(36.7%) 2.1 [0.82;5.1] 0.12 1.6 [0.1;44.5] 0.78

TBA, n (%) 14 (93.3%) 1 (6.7%) 0.3 [0.01;1.4] 0.20 0.02 [0;11.4] 0.31
Neonatal ASO, n (%) 80 (79.2%) 21 (20.8%) 0.5 [0.2;1.31] 0.14 0.04 [0;1.06] 0.08
CPB duration, X (IQR) min 204 (174 — 240) 242 (226 —379.5) 1.01 [1.01;1.02] <0.001 1.03 [1;1.07] 0.1
Usage of deep hypothermia, n (%) 8 (27.6%) 21 (72.4%) 26 [9.4;80.2] <0.001 16.9 [1.1;553.4] 0.06
Simultaneous repair of aortic arch anomalies, n (%) 9 (81.8%) 2 (18.2%) 0.7 [0.1;2.9] 0.66 0.5 [0;206.3] 0.83
Anomalous coronary anatomy, n (%) 30 (85.7%) 5(14.3%) 0.4 [0.14;1.2] 0.13 0.7 [0.04;11.9] 0.81
Usage of additional CPB, n (%) 4 (19%) 17 (81%) 30.4 [9.6;119.2] <0.001 35 [0.03;420.5] 0.59
Total volume of fluids used during surgery, X + s ml 1.13+0.51 1.66 £0.511 1,001 [1;1.003] <0.001 1 [1;1.003] 0.92
Fluid balance during surgery, X (IQR) ml 250 (100 —375) 400 (210 - 480) 1,002 [0.9;1.005] 0.06 1 [1;1.01] 0.86
PWA volume of transfused PRBC, X + s ml/kg 66.7 +24.63 105+31.18 1.05 [1.03;1.08] <0.001 1.025 [1;1.09] 0.32
PWA volume of transfused FFP, X (IQR) ml/kg 64 (48 -179) 104.5 (97.75 — 128) 1.02 [1.01;1.04] <0.001 1.017 [1;1.04] 0.13
Surgical era (compared against second surgical era)

First surgical era, n (%) 2 (11.8%) 15 (88.2%) 10.5 [2.3;76.8] <0.01 0.24 [0;14.5] 0.55

Third surgical era, n (%) 81 (94.2%) 5(5.8%) 0.04 [0.02;0.3] <0.001 0.24 [0.01;1.9] 0.15

Table 75. Initial logistic regression model for early mortality of patients who underwent the ASO in Vilnius University Hospital Santaros Clinics. Event = 0*
column shows data of ASO survivors. Event = 1# column shows data of patients who died during the early perioperative period. Abbreviations: ASO — arterial
switch operation. TGA — transposition of the great arteries. TGA-IVS — transposition of the great arteries with an intact ventricular septum. TGA-VSD —
transposition of the great arteries with a ventricular septal defect. TBA — Taussig-Bing anomaly. CBP — cardiopulmonary bypass. PAW — patient weight-adjusted.
PRBC — packed red blood cells. FFP — fresh frozen plasma. OR — odds ratio OR95%CI — 95% confidence intervals of the odds ratio. X— median. IQR — interquartile
range. X — average. s — standard deviation.
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Modeling step AIC

Initial 67.926
Variable “Total volume of fluids used during surgery” removed 65.934
Variable “Female sex” removed 63.941
Variable “Fluid balance during surgery” removed 65.684
Variable “Simultaneous repair of aortic arch anomalies” removed 63.686
Variable “Anomalous coronary anatomy” removed 61.863
Variable “PWA volume of transfused FFP” removed 61.41
1 Table 76. Stepwise modification of the initial logistic regression model for early mortality after the arterial switch. Abbreviations: AIC — Akaike information

2 criterion. PWA — patient weight adjusted. FFP — fresh frozen plasma.

. Data Univariable logistic regression Multivariable logistic regression
Variable Event=0* n=97) Event=1"(n=30) OR  OR95%CI pvalue OR  OR95%CI  p-value
TGA form (compared against the TGA-IVS)

TGA-VSD, n (%) 19 (63.3%) 11(36.7%) 2.1 [0.82;5.1] 0.12 1.2 [0.1;17.13] 0.89

TBA, n (%) 14 (93.3%) 1(6.7%) 0.3 [0.01;1.4] 0.20 0.01 [0;0.61] 0.09
Neonatal ASO, n (%) 80 (79.2%) 21 (20.8%) 0.5 [0.2;1.31] 0.14 0.06 [0;0.89] 0.05
CPB duration, X (IQR) min 204 (174 —240) 242 (226 —379.5) 1.01 [1.01;1.02] <0.001 1.03 [1.01;1.06] <0.05
Usage of deep hypothermia, n (%) 8 (27.6%) 21 (72.4%) 26 [9.4;80.2] <0.001 10.8 [1.2;144.4] <0.05
Usage of additional CPB, n (%) 4 (19%) 17 (81%) 30.4 [9.6;119.2] <0.001 19.8 [1.6;556.04] <0.05
PWA volume of transfused PRBC, X + s ml/kg 66.7 +24.63 105+31.18 1.05 [1.03;1.08] <0.001 1.06 [1.02;1.11] <0.05
Surgical era (compared against second surgical era)

First surgical era n (%) 2 (11.8%) 15 (88.2%) 10.5 [2.3;76.8] <0.01 1.1 [0;2.23] 0.16

Third surgical era, n (%) 81 (94.2%) 5(5.8%) 0.04 [0.02;0.3] <0.001  0.07 [050.57] <0.05

Table 77. Final logistic regression model for early mortality of patients who underwent the ASO in Vilnius University Hospital Santaros Clinics. Event = 0*
column shows data of ASO survivors. Statistically significant data is written in bold font. Event = 1# column shows data of patients who died during the early
perioperative period. Abbreviations: ASO — arterial switch operation. TGA — transposition of the great arteries. TGA-IVS — transposition of the great arteries with
an intact ventricular septum. TGA-VSD — transposition of the great arteries with a ventricular septal defect. TBA — Taussig-Bing anomaly. CBP — cardiopulmonary
bypass. PAW — patient weight-adjusted. PRBC — packed red blood cells. OR — odds ratio OR95%CI — 95% confidence intervals of the odds ratio. Xx— median. IQR
— interquartile range. X — average. s — standard deviation.
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3.3. Late results
3.3.1. General follow-up data of ASO survivors

97 (76.4%) patients survived the ASO and were discharged home (Table
25). Median follow-up time of these patients was 9.8 years (Table 78). During
this time 6 (6.2%) patients died. Follow-up data of the remaining 91 patients
were gathered for further analysis. A summary of demographic, anatomic and
clinical data is shown in Table 78. Detailed analysis of late morbidity and

mortality will be provided later in this dissertation.

Variable

Data

Males, n (%)
Follow-up duration, X (IQR) yrs.
Count of patients whose last follow-up visit was > 2 years
ago, n (%)
Late deaths count, n (%)
LAST FOLLOW-UP VISIT DATA
Number of patients, n (%)
Males, n (%)
Age, X (IQR) yrs.
Adults, n (%)
Height*, X (IQR) cm

50 (51.5%)
9.8 (636 - 15.01)

10 (10.3%)
6 (6.2%)

91 (93.8%)
46 (50.5%)
10.8 (6.4 —15.21)
13 (14.3%)
136 (116.5 — 164)

<39%. 1 (%) 6 (6.6%)
31— 10%%, n (%) 6 (6.6%)
10 — 25%%, n (%) 8 (8.8%)
25t — 75%9 1 (%) 48 (52.7%)
75% — 90%%, 1 (%) 11 (12.1%)
90" — 971% 1 (%) 8 (8.8%)
> 970% 1 (%) 4 (4.4%)
Weight”, X (IQR) kg 32(11-55)
<39%. 1 (%) 12 (13.2%)
31— 10%%, n (%) 7(7.7%)
10 — 25%M%, n (%) 13 (14.3%)
25t — 75%9 1 (%) 40 (44%)
75% — 90%%, 1 (%) 8 (8.8%)
90" — 971% 1 (%) 6 (6.6%)
> 970% 1 (%) 5 (5.5%)

Body surface area, X (IQR) m?

1.097 (0.8025 — 1.6065)

ECHOCARDIOGRAPHIC PARAMETERS OF LV SIZE AND FUNCTION

LVDd, x (IQR) 4(3.6-4.8)cm
LVDd Z score, X + s -02+1.18
Patient count with LVDd Z score greater than 2, n (%) 4 (4.4%)
Patient count with LVDd Z score smaller than -2, n (%) 6 (6.6%)
LVEF, X +s 64.8 £5.6%
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Patient count with LVEF > 55%, n (%) 89 (97.8%)
ECHOCARDIOGRAPHIC DIMENSIONS OF THE NEO-AORTA

Neo-AoV annulus, X (IQR) mm 20 (16 —23)
Z score of the neo-AoV annulus, X (IQR) 1.75 (0.87 — 2.585)
Patient count with neo-AoV annulus Z score > 2, n (%) 38 (41.8%)
Neo-Ao sinus diameter, X (IQR) mm 27 (24 -33)
Z score of the neo-AoS diameter, X + s 2.1+1.08
Patient count with neo-AoS diameter Z score > 2, n (%) 52 (57.1%)
Ascending neo-Ao diameter, X (IQR) mm 21 (18-26.5)
Z score of the ascending neo-Ao diameter, X (IQR) 1.33 (0.46 — 2.495)
Patient count with Ascending neo-Ao diameter > 2, n (%) 35 (38.5%)
NEO-AO INSUFFICIENCY DURING THE LAST FOLLOW-UP VISIT
None, n (%) 20 (22%)
Trivial, n (%) 45 (49.5%)
Mild, n (%) 10 (11.0%)
Moderate, n (%) 15 (16.5%)
Severe, (%) 1 (1.5%)
ECHOCARDIOGRAPHIC PARAMETERS OF THE NEO-PULMONARY ARTERY
Neo-PAV diameter, X (IQR) mm 18 (15.25-22)
Z score of the neo-PAV diameter, X (IQR) -0.35 (-1.195 - 0.115)
Patient count with neo-PAV diameter Z score < -2, n (%) 7 (7.7%)
Neo-PA peak pressure gradient, X (IQR) mmHg 13 (8.3-23)
Neo-PA mean pressure gradient, X (IQR) mmHg 6.6 (5.1-11.8)
Neo-PA flow velocity, X (IQR) m/s 1.8(1.4-2.4)
Patient count with neo-PA PPG <36 mmHg, n (%) 68 (74.7%)
Patient count with neo-PA PPG > 64 mmHg, n (%) 5 (5.5%)
Patient count with neo-PA flow velocity > 3 m/s, n (%) 9 (9.9%)

Table 78. Summary of demographic, anatomic, and clinical data during the late
postoperative period. *Patient height distribution is provided in percentile categories according
to national growth chart percentile levels. *Patient weight distribution is provided in percentile
categories according to national growth chart percentile levels. Abbreviations: X — median. IQR
— interquartile range. LVDd — left ventricle diameter in diastole. LFEF — left ventricle ejection
fraction. Neo-AoV — neo-aortic valve. Neo-AoS — neo-aortic sinus. Neo-Ao — neo-aorta. Neo-
PAV — neo-pulmonary valve. Neo-PA- neo-pulmonary artery. PPG — peak pressure gradient.
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3.3.2. Physical growth of ASO survivors

The growth trajectories of our patients are shown in Figures 48 to 51.
Weight during the late postoperative period
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Figure 48. Weight trajectory from birth to 20 years in patients who underwent the arterial
switch operation. The solid line shows the average weight, and the dashed lines represent 95%
confidence intervals.

Height during the late postoperative period
180

170

160

150

140

£130
o

120
=

2110
)

T 100

90

80

70

60

50

0 5 10 15 20
Age, yr

Figure 49. Height trajectory from birth to 20 years in patients who underwent the arterial
switch operation. The solid line shows the average height, and the dashed lines represent 95%
confidence intervals.
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BSA during the late postoperative period
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Figure 50. Body surface area trajectory from birth to 20 years in patients who underwent
the arterial switch operation. The solid line shows the average body surface area, and the dashed
lines represent 95% confidence intervals. Abbreviations: BSA — body surface area.

Weight/height ratio during the late postoperative period
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Figure 51. Weight-to-height ratio trajectory from birth to 20 years in patients who
underwent the arterial switch operation. The solid line shows the average weight-to-height ratio,
and the dashed lines represent 95% confidence intervals.

The growth patterns of ASO survivors were similar to that of the general
Lithuanian population, as illustrated by the distribution of weight and height

percentiles evaluated using national growth standard charts (Table 79).
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Variable 1 mo. 3 mo. 6 mo. 12 mo. 3 yrs. S yrs. 10 yrs. 15 yrs. 18 yrs.

Number of patients 91 91 91 91 90 78 44 25 13
. . 43(@41-  6(8-  81(79- 10410  15(14—  20(18—  33.5(29.8—  55(50— 60 (55—

Weight kg, x (IQR) 4.5) 6.2) 8.6) 11) 16) 20) 40.3) 65) 68)
<340 1 (%) 4(44%)  12(132%)  10(11%)  7(77%)  6(6.7%)  12(154%) 6(13.6%)  0(0%)  2(15.4%)
3 10%9%, n (%) 6(6.6%)  5(55%)  3(33%)  4(44%)  8(89%)  1(13%)  3(6.8%) 2 (8%) 1(7.7%)

100 —25%% n (%)  15(16.5%)  7(7.7%)  11(12.1%) 17(18.7%) 20(22.2%) 12(154%) 2 (4.5%) 6 (24%) 1 (7.7%)
250 - 75M9% n (%)  60(65.9%) 60 (65.9%)  61(67%)  52(57.1%) 50 (55.6%) 44 (56.4%) 16 (36.4%)  10(40%) 6 (46.2%)

750 90M% n (%) 6(6.6%)  5(55%)  4(44%)  9(9.9%)  3(33%)  6(17%)  8(182%)  2(8%) 1(7.7%)
90™ — 97"%, 1 (%) 0 (0%) 1(1.1%)  2(22%)  2(22%)  1(1.1%)  2Q2.6%)  7(159%)  4(16%) 1(7.7%)
> 971% 1 (%) 0 (0%) 1(1.1%) 0 (0%) 0 (0%) 2022%) 1(13%) 2 (4.5%) 1 (4%) 1(7.7%)
. i 55(54—  62(61—  69(67—  76(72—  98(96—  111(110— 142(137— 166(163— 166 (164 -
Height cm, X (IQR) 56.5) 63) 71) 79) 100) 114) 146.3) 172) 172)
<319% 1 (%) 0 (0%) 7(77%)  9(9.9%)  16(17.6%)  6(6.6%)  2(2.6%) 3 (6.8%) 1 (4%) 0 (0%)
3 10%9%, n (%) 5(55%)  12(132%)  5(55%)  16(17.6%)  4(44%)  5(64%) 2 (4.5%) 0(0%)  2(15.4%)

100 —25%% n (%)  13(143%)  6(6.6%)  14(154%)  10(11%)  4(44%)  8(103%)  5(114%)  5(20%)  2(15.4%)
250 - 75M0 n (%) 63 (69.2%) 62 (68.1%) 54 (59.3%) 24 (26.4%) 60 (65.9%) 48 (61.5%) 20 (45.5%)  14(56%) 8 (61.5%)
750 - 90M%, n (%) 8 (8.8%) 1 (1.1%) 5(55%)  13(143%)  9(9.9%)  8(103%)  6(13.6%)  5(20%) 1(7.7%)
90" —97M% 1 (%) 2 (2.2%) 1 (1.1%) 3(33%)  10(11%)  6(6.6%) 7 (9%) 3 (6.8%) 0 (0%) 0 (0%)
> 970% 1 (%) 0 (0%) 2(2.2%) 1 (1.1%) 2(2.2%) 2(2.2%) 0 (0%) 5 (11.4%) 0 (0%) 0 (0%)

Table 79. Weight and height distribution of arterial switch survivors across the first 18 years of life, categorized by percentiles using national growth standards.
Most of the patients were within the 25" — 75" weight and height percentile regardless of age, with very few patients in the extremes of weight and height.
Abbreviations: X — median, IQR — interquartile range.
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3.3.2.1. Differences in growth between boys and girls after ASO

There was no significant difference in growth trajectory during the late
postoperative period between male and female ASO survivors (Figures 52 —
54). Overall, most patients were within the 25th — 75th weight and height
percentile for both sexes, with very few patients in the extremes of weight and
height, as shown in Tables 80 and 81.

Weight during late postoperative period
Wilcoxon-Mann-Whitney U = 45699.5, p-value = 0.53
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Figure 52. Comparison of weight trajectory from birth to 20 years between boys and gitls
who underwent the arterial switch operation. The solid blue line shows the average weight of
boys, and the solid pink line shows the average weight of gitls.
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Height during the late postoperative period
Wilcoxon-Mann-Whitney U = 46741.5, p-value = 0.88
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Figure 53. Comparison of height trajectory from birth to 20 years between boys and girls
who underwent the arterial switch operation. The solid blue line shows the average height of
boys, and the solid pink line shows the average height of girls.

BSA during the late postoperative period
Wilcoxon-Mann-Whitney U = 46116, p-value = 0.66
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Figure 54. Comparison of body surface area (BSA) trajectory from birth to 20 years
between boys and girls who underwent the arterial switch operation. The solid blue line shows
the average BSA of boys, and the solid pink line shows the average BSA of girls.
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Weight/Height ratio during the late postoperative period
Wilcoxon-Mann-Whitney U = 45281.5, p-value = 0.42
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Figure 55. Comparison of weight-to-height ratio trajectory from birth to 20 years between
boys and girls who underwent the arterial switch operation. The solid blue line shows the
average weight-to-height ratio of boys, and the solid pink line shows the average weight-to-
height ratio of girls.
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Variable 1 mo. 3 mo. 6 mo. 12 mo. 3 yrs. S yrs. 10 yrs. 15 yrs. 18 yrs.

Number of patients 46 46 46 46 46 40 23 10 3
. . 44(43-  62(59-  86(8-  108(10- 16(149-  20(18—  38(29.5-  62(50.3 -

Weight kg, x (IQR) 4.6) 6.3) 8.8) 11) 16.1) 21) 42.5) 71.5) 76 (64-81)
<340 1 (%) 122%)  487%)  6(13%)  3(65%)  2(43%)  4(10%) 3 (13%) 0 (0%) 1.(33.3%)
3 10%9%, n (%) 487%)  1(22%) 0 (0%) 2(43%)  4(87%)  1(2.5%)  2(8.7%) 1.(10%) 0 (0%)
100 -25%% n (%)  2(43%)  7(152%) 8(17.4%)  9(19.6%)  4(87%)  6(15%) 143%)  3(30%) 0 (0%)
250 75%0% n (%) 34(73.9%) 30(652%)  29(63%)  26(56.5%) 34(73.9%) 23(57.5%) 5(217%)  2(20%)  1(33.3%)
750 90M% n (%) 5(10.9%)  2(43%)  2(43%)  5(10.9%)  1(22%)  4(10%)  6(26.1%)  1(10%) 0 (0%)
90™ — 97"%, 1 (%) 0 (0%) 122%)  1022%)  1(2.2%) 0 (0%) 2(5%)  4(174%)  2(20%)  1(33.3%)
> 971% 1 (%) 0 (0%) 1 (2.2%) 0 (0%) 0 (0%) 1 (2.2%) 0 (0%) 2 (8.7%) 1.(10%) 0 (0%)

. i 56(55—  63(62—  T1(69-  77(75-  99.5(98—  112.5(110 143 (137.5  173(166.3 180 (176 -

Height cm, X (IQR) 57.8) 63) 72) 80) 100.8) ~116) _1465)  —176.3) 181)
<340 1 (%) 0 (0%) 3(65%)  5(109%)  5(10.9%) 2 (4.3%) 0 (0%) 1 (4.3%) 0 (0%) 0 (0%)
3 10%9%, n (%) 1Q22%)  4(87%)  2(43%)  5(10.9%)  122%)  1(2.5%) 0 (0%) 0 (0%) 1.(33.3%)
100 -25%% n (%) 6(13%)  4(87%)  3(65%)  5(109%)  1(22%)  4(10%)  4(17.4%) 3 (30%) 0 (0%)
250 75%0% n (%) 29(63%)  34(73.9%) 30(652%) 17(37%)  30(652%) 27(67.5%) 9(39.1%)  4(40%) 2 (66.7%)
750 90m%, n (%) 8(17.4%)  0(0%) 3(65%)  8(174%)  5(10.9%)  4(10%)  5(217%) 3 (30%) 0 (0%)
90" —97M% 1 (%) 2 (4.3%) 0 (0%) 3(65%)  6(13%) 6 (13%) 4(10%)  2(8.7%) 0 (0%) 0 (0%)
> 970% 1 (%) 0 (0%) 1 (2.2%) 0 (0%) 0 (0%) 1 (2.2%) 0 (0%) 2 (8.7%) 0 (0%) 0 (0%)

Table 80. Weight and height distribution of male arterial switch survivors across the first 18 years of life, categorized by percentiles using national growth
standards. Most of the male patients were within the 25" — 75" weight and height percentile regardless of age, with very few patients in the extremes of weight
and height. Abbreviations: X — median, IQR — interquartile range.

287



Variable 1 mo. 3 mo. 6 mo. 12 mo. 3 yrs. S yrs. 10 yrs. 15 yrs. 18 yrs.

Number of patients 45 45 45 45 45 38 21 15 10
. . 41(3.9 - 8(7.8—  102(10— 14(135-  19(18— 55(51—  59(55.5-
Weight kg, x (IQR) 43) 6G-6D 8.2) 10.5) 15) 20) 32 (30-36) 58.5) 61.5)
<340 1 (%) 36.7%)  8(17.8%)  4(89%)  4(89%)  4(9.1%)  8(Q1.1%)  3(143%)  0(0%) 1.(10%)
3 10%9%, n (%) 2(44%)  4(89%)  3(67%)  2(44%)  4(9.1%) 0 (0%) 148%)  1(6.7%) 1.(10%)
100 -25%% n (%) 13(289%) 0 (0%) 3(6.7%)  8(17.8%) 16(364%) 6(15.8%)  1(48%) 3 (20%) 1(10%)

250 - 75M9 n (%)  26(57.8%) 30(66.7%) 32(71.1%) 26(57.8%) 16 (364%) 21(553%) 11(52.4%) 8(533%)  5(50%)
750 - 90M%, n (%)  1(2.2%) 3 (6.7%) 2 (4.4%) 4 (8.9%) 2 (4.5%) 2 (5.3%) 2 (9.5%) 1 (6.7%) 1 (10%)

90™ — 97"%, 1 (%) 0 (0%) 0 (0%) 122%)  122%)  1(2.3%) 0(0%)  3(143%) 2(133%)  0(0%)

> 971% 1 (%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 123%) 1(2.6%) 0 (0%) 0 (0%) 1.(10%)

. i 55(54—  62(60—  68(67—  T3(71—  97(95—  110(106.5 142(137—  165(162—  165(162.5
Height cm, X (IQR) 56) 62) 69) 78) 98) ~113.8) 145) 167) ~166.8)

<340 1 (%) 0 (0%) 4(89%)  4(89%)  11(244%)  4(89%)  2(53%)  2(9.5%)  1(6.7%) 0 (0%)

3 10%9%, n (%) 489%)  8(17.8%)  3(6.7%)  11(244%)  3(6.7%)  4(105%)  2(9.5%) 0 (0%) 1.(10%)

100 —25%% n (%)  7(15.6%)  2(44%) 11 (244%) 5(11.1%)  3(6.7%)  4(105%)  1(4.8%)  2(133%)  2(20%)
250 - 75M9 n (%)  34(75.6%) 28(622%) 24 (53.3%)  7(15.6%) 30(66.7%) 21(553%) 11(52.4%) 10(66.7%) 6 (60%)

75% — 90%%, 1 (%) 0 (0%) 1(2.2%) 2(44%)  5(11.1%)  4(8.9%)  4(10.5%)  1(4.8%)  2(133%)  1(10%)
90" — 971% 1 (%) 0 (0%) 1(2.2%) 0 (0%) 4 (8.9%) 0 (0%) 3(7.9%) 1 (4.8%) 0 (0%) 0 (0%)
> 970% 1 (%) 0 (0%) 1(2.2%) 1(2.2%) 2 (4.4%) 1(2.2%) 0 (0%) 3 (14.3%) 0 (0%) 0 (0%)

Table 81. Weight and height distribution of female arterial switch survivors across the first 18 years of life, categorized by percentiles using national growth
standards. Most of the female patients were within the 25" — 75" weight and height percentile regardless of age, with very few patients in the extremes of weight
and height. Abbreviations: X — median, IQR — interquartile range.
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3.3.2.2. Differences in growth between patient groups with different TGA
forms

There was no significant difference in growth trajectories between patients
with different TGA forms, as shown in Figures 56 — 59.

Weight during the late postoperative period
Kruskal-Wallis H = 0.62, df = 2, p-value = 0.73
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Figure 56. Comparison of weight trajectory from birth to 20 years between patients with
different TGA forms. The solid red line shows the average weight of patients with transposition
of the great arteries and an intact ventricular septum (TGA-IVS). The solid green line shows
the average weight of patients with transposition of the great arteries and a ventricular septal
defect (TGA-VSD). The solid blue line shows the average weight of patients with the Taussig-
Bing anomaly (TBA).
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Height during the late postoperative period
Kruskal-Wallis H = 0.5, df = 2, p-value = 0.78
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Figure 57. Comparison of height trajectory from birth to 20 years between patients with
different TGA forms. The solid red line shows the average height of patients with transposition
of the great arteries and an intact ventricular septum (TGA-IVS). The solid green line shows
the average height of patients with transposition of the great arteries and a ventricular septal
defect (TGA-VSD). The solid blue line shows the average height of patients with the Taussig-
Bing anomaly (TBA).

BSA during the late postoperative period
Kruskal-Wallis H = 0.61, df = 2, p-value = 0.74
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Figure 58. Comparison of body surface area (BSA) trajectory from birth to 20 years
between patients with different TGA forms. The solid red line shows the average BSA of
patients with transposition of the great arteries and an intact ventricular septum (TGA-IVS).
The solid green line shows the average BSA of patients with transposition of the great arteries
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and a ventricular septal defect (TGA-VSD). The solid blue line shows the average BSA of
patients with the Taussig-Bing anomaly (TBA).

Weight/Height ratio during the late postoperative period
Kruskal-Wallis H = 0.64, df = 2, p-value = 0.73
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Figure 59. Comparison of weight-to-height ratio trajectory from birth to 20 years between
patients with different TGA forms. The solid red line shows the average weight-to-height ratio
of patients with transposition of the great arteries and an intact ventricular septum (TGA-IVS).
The solid green line shows the average weight-to-height ratio of patients with transposition of
the great arteries and a ventricular septal defect (TGA-VSD). The solid blue line shows the
average weight-to-height ratio of patients with the Taussig-Bing anomaly (TBA).

3.3.3. Late mortality and overall survival

During the late postoperative period, out of 97 ASO survivors, 6 (6.2%)
died. The median survival of these patients was 0.36 (IQR 0.16 — 2.1) years.
All these patients died of causes unrelated to the ASO. Three patients died
from infection or infection-related complications. Two patients died from
pulmonary arterial hypertension (both patients underwent an uneventful
neonatal arterial switch for TGA with no septal defects). One patient died
during an accident. Overall, the estimated actuarial 1-year and 3-year survival
in our operated cohort was 74% and 72%, respectively. No patients died later
than three years after the ASO.

Kaplan-Meier survival analysis estimates a 72% cumulative survival of the
whole cohort, as shown in Figure 60. However, most of our patients died in
the operating theater during the first surgical era, which tends to underestimate
our patients' actual long-term survival. Survival analysis of the ASO survivor
cohort gave a better approximation of estimated survival and expected results.
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The Kaplan-Meier survival estimator function for these patients is shown in

Figure 60. The estimated survival of patients who survived the early post-

switch period and were discharged was greater than 94% (Figure 60).
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100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

Survival
(1-mortality)

Log-rank test p-value = 0.0000185

T I T T T I I A T T T T W A TR WIv]

T TS R i J

______________________________

Patients at risk:

97 93 83 58 31
127 93 83 58 31
01 5 10 15

Tlme after ASO, yr

13 1
13 1

20 25

t+ Patients discharged after ASO t All patients

Figure 60. Kaplan-Meier cumulative survival estimator function. The violet curve shows
the cumulative survival estimation for the whole cohort. The pink curve shows the cumulative
survival estimation for ASO survivors. “0” on the x-axis marks the day of the ASO.

Abbreviations: ASO — arterial switch operation.

Cumulative survival of ASO patients depending on TGA form
Log-rank test p-value = 0.375
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Figure 61. Comparison of Kaplan-Meier camulative survival estimator functions between
patient groups with different TGA forms. “0” on the x-axis marks the day of the ASO.
Abbreviations: ASO — arterial switch operation. TGA — transposition of the great arteries. TGA-
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IVS — transposition of the great arteries with an intact ventricular septum. TGA-VSD —
transposition of the great arteries and a ventricular septal defect. TBA — Taussig-Bing anomaly.
d — days.

3.3.4. Late morbidity
3.3.4.1. Cardiovascular diseases

Late cardiovascular morbidity among ASO survivors includes specific
ASO-related conditions (neo-aortic root enlargement, dilation of the
ascending neo-aorta, neo-aortic insufficiency, stenosis of the neo-pulmonary
trunk and its branches, aortic arch obstructions, stenosis of coronary ostia and
proximal segments) and other cardiovascular illnesses unrelated to the arterial
switch operation.

3.3.4.1.1. Neo-aortic root enlargement and dilation of the neo-aorta

The growth trajectory of neo-aortic dimensions was evaluated by analyzing
echocardiographic measurements of the neo-Ao annuls, neo-Ao sinuses, and
the ascending neo-Ao. Every measurement was taken during every
postoperative follow-up visit. Growth trajectories of each neo-aortic
dimension in mm and respective Z scores are shown in Figures 62 — 67.

The growth trajectory of the neo-Ao annulus in millimeters is shown in
Figure 62. During the first post-switch years, the growth velocity of the neo-
Ao annulus in our cohort was 4 mm/year. Neo-Ao annulus growth slowed to
0.8 mm/year from the second to the fifth postoperative year. During the fifth
to tenth and tenth to fifteenth postoperative years, the growth velocity of the
neo-Ao annulus continued to decline (to 0.6 and 0.4 mm/year, respectively).
However, after 15 years post-switch, the growth of the neo-Ao annulus
increased to 1 mm/year. The difference between neo-Ao annulus growth
velocity during different time periods after the ASO was statistically
significant (p-value < 0.05). The growth trajectory of the neo-Ao annulus in
terms of Z scores is shown in Figure 63. The major leap in neo-Ao annulus Z
score was observed during the first year after the ASO (p-value < 0.05). After
the first year, most patients' neo-Ao annulus Z score remained above +2.
However, there were no statistically significant fluctuations in the neo-Ao
annulus Z score values (p-value > 0.05).
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Neo-AoV annulus diameter during the late post-operative period
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Figure 62. Neo-aortic (Neo-Ao) annulus growth trajectory during the late postoperative
period. The solid line shows the average neo-Ao annulus diameter in millimeters, and the
dashed lines represent 95% confidence intervals.

Neo-AoV annulus diameter during the late post-operative period
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Figure 63. Neo-aortic (Neo-Ao) annulus growth trajectory during the late postoperative
period. The solid line shows the average neo-Ao annulus diameter in Z score, and the dashed
lines represent 95% confidence intervals.

The growth trajectory of the neo-Ao sinus in millimeters is shown in Figure
64. During the first post-switch years, the growth velocity of the neo-Ao sinus
in our cohort was 6 mm/year. Neo-Ao sinus growth slowed to 1 mm/year from
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the second to the fifth postoperative year. During the fifth to tenth and tenth
to twentieth postoperative years, the growth velocity of the neo-Ao sinus
continued to decline (to 0.8 and 0.6 mm/year, respectively). The difference
between neo-Ao sinus growth velocity during different time periods after the
ASO was statistically significant (p-value < 0.05). The growth trajectory of
the neo-Ao sinus in terms of Z scores is shown in Figure 64. The major leap
in neo-Ao sinus Z score was observed during the first year after the ASO (p-
value < 0.05). After the first year, most patients' neo-Ao sinus Z score
remained above +2. However, there were no statistically significant
fluctuations in the neo-Ao sinus Z score values (p-value > 0.05).
Neo-Ao sinus diameter during the late postoperative period
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Figure 64. Neo-aortic (Neo-Ao) sinus growth trajectory during the late postoperative
period. The solid line shows the average neo-Ao sinus diameter in millimeters, and the dashed
lines represent 95% confidence intervals.
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Neo-Ao sinus diameter during the late postoperative period
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Figure 65. Neo-aortic (Neo-Ao) sinus growth trajectory during the late postoperative
period. The solid line shows the average neo-Ao sinus diameter in Z score, and the dashed lines
represent 95% confidence intervals.

Similar patterns were visible when analyzing the growth trajectory of the
ascending neo-Ao, as shown in Figures 66 and 67. During the first post-switch
years, the growth velocity of the ascending neo-Ao in our cohort was 4.5
mm/year. It then slowed to 0.6 mm between the second and fifth post-ASO
years. It remained stable for up to 15 years after the ASO. Fifteen years after
the ASO, the growth velocity of the ascending neo-aorta increased to 1.2
mm/year. The difference between ascending neo-Ao growth velocity during
different time periods after the ASO was statistically significant (p-value <
0.05). The growth trajectory of the ascending neo-Ao in terms of Z scores is
shown in Figure 67. A significant increase in the ascending neo-Ao Z score
value was observed in the first year after the ASO (p-value < 0.05). After the
first year, most patients' ascending neo-Ao Z score dropped below +1.5.
However, the Z score value of the ascending neo-Ao started to increase
steadily after the fifth postoperative year, though this increase was not
statistically significant (p-value > 0.05).
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Ascending neo-Ao diameter during the late postoperative period
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Figure 66. Ascending neo-aorta (neo-Ao) growth trajectory during the late postoperative
period. The solid line shows the average ascending neo-Ao diameter in millimeters, and the
dashed lines represent 95% confidence intervals.

Ascending neo-Ao diameter during the late postoperative period
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Figure 67. Ascending neo-aorta (neo-Ao) growth trajectory during the late postoperative
period. The solid line shows the average ascending neo-Ao diameter in Z scores, and the dashed
lines represent 95% confidence intervals.

3.3.4.1.1.1. Differences of neo-aortic dimensions between boys and girls

Male ASO survivors had larger overall neo-Ao dimensions than female
ASQO survivors, as shown in Figures 68 — 70. However, only the difference in
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neo-Ao sinus diameter between male and female ASO survivors was
statistically significant (Figure 69).

Neo-AoV annulus diameter during the late postoperative period
Wilcoxon-Mann-Whitney U = 49007.5, p-value = 0.38
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Figure 68 . Comparison of neo-aortic (neo-Ao) annulus growth trajectory during the late
postoperative period between male and female arterial switch survivor. The blue solid line
shows the average neo-Ao annulus diameter in males. The pink solid line shows the average
neo-Ao annulus diameter in females.

Neo-Ao sinus diameter during the late postoperative period
Wilcoxon-Mann-Whitney U = 51465.5, p-value < 0.05
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Figure 69. Comparison of neo-aortic (neo-Ao) sinus growth trajectory during the late
postoperative period between male and female arterial switch survivor. The blue solid line
shows the average neo-Ao sinus diameter in males. The pink solid line shows the average neo-
Ao sinus diameter in females.
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Ascending neo-Ao diameter during the late postoperative period
Wilcoxon-Mann-Whitney U = 49892, p-value = 0.2
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Figure 70. Comparison of ascending neo-aorta (neo-Ao) growth trajectory during the late
postoperative period between male and female arterial switch survivor. The blue solid line
shows the average ascending neo-Ao diameter in males. The pink solid line shows the average
ascending neo-Ao diameter in females.

3.3.4.1.1.2. Differences of neo-aortic dimensions between patient groups
with different TGA forms

There were no significant differences in the growth trajectories of the neo-

Ao annulus, neo-Ao sinus, and ascending neo-Ao between patients with
different TGA forms, as shown in Figures 71 — 73.
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Neo-AoV annulus diameter during the late postoperative period
Kruskal-Wallis H = 3.22, df = 2, p-value = 0.2
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Figure 71. Comparison of neo-aortic (neo-Ao) annulus growth trajectory during the late
postoperative period between arterial switch survivors with different TGA forms. The solid red
line shows the average neo-Ao annulus diameter in patients with transposition of the great
arteries and an intact ventricular septum (TGA-IVS). The solid green line shows the average
neo-Ao annulus diameter in patients with transposition of the great arteries and a ventricular
septal defect (TGA-VSD). The solid blue shows the average neo-Ao annulus diameter in
patients with the Taussig-Bing anomaly (TBA).

Neo-Ao sinus diameter during the late postoperative period
Kruskal-Wallis H = 0.84, df = 2, p-value = 0.66
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Figure 72. Comparison of neo-aortic (neo-Ao) sinus growth trajectory during the late
postoperative period between arterial switch survivors with different TGA forms. The solid red
line shows the average neo-Ao sinus diameter in patients with transposition of the great arteries
and an intact ventricular septum (TGA-IVS). The solid green line shows the average neo-Ao
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sinus diameter in patients with transposition of the great arteries and a ventricular septal defect
(TGA-VSD). The solid blue shows the average neo-Ao sinus diameter in patients with the
Taussig-Bing anomaly (TBA).

Ascending neo-Ao diameter during the late postoperative period
Kruskal-Wallis H = 1.09, df = 2, p-value = 0.58
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Figure 73. Comparison of ascending neo-aorta (neo-Ao) growth trajectory during the late
postoperative period between arterial switch survivors with different TGA forms. The solid red
line shows the average ascending neo-Ao diameter in patients with transposition of the great
arteries and an intact ventricular septum (TGA-IVS). The solid green line shows the average
ascending neo-Ao diameter in patients with transposition of the great arteries and a ventricular
septal defect (TGA-VSD). The solid blue shows the average ascending neo-Ao diameter in
patients with the Taussig-Bing anomaly (TBA).

3.3.4.1.1.3. Differences of neo-aortic dimensions between patient groups
with usual and anomalous coronary anatomy

There were no significant differences in the growth trajectories of the neo-
Ao annulus, neo-Ao sinus, and ascending neo-Ao between patients with usual
and anomalous coronary anatomy, as shown in Figures 74 — 76.
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Neo-AoV annulus diameter during the late postoperative period
Wilcoxon-Mann-Whitney U = 39483, p-value = 0.48
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Figure 74. Comparison of neo-aortic (neo-Ao) annulus growth trajectory during the late
postoperative period between arterial switch survivors with usual and anomalous coronary
anatomy. The solid grey line shows the average neo-Ao annulus diameter in patients with the
usual coronary anatomy. The solid orange line shows the average neo-Ao annulus diameter in
patients with anomalous coronary anatomy.

Neo-Ao sinus diameter during the late postoperative period
Wilcoxon-Mann-Whitney U = 41644.5, p-value = 0.73
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Figure 75. Comparison of neo-aortic (neo-Ao) sinus growth trajectory during the late
postoperative period between arterial switch survivors with usual and anomalous coronary
anatomy. The solid grey line shows the average neo-Ao sinus diameter in patients with the usual
coronary anatomy. The solid orange line shows the average neo-Ao sinus diameter in patients
with anomalous coronary anatomy.
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Ascending neo-Ao diameter during the late postoperative period
Wilcoxon-Mann-Whitney U = 38854, p-value = 0.31
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Figure 76. Comparison of neo-aortic (neo-Ao) annulus growth trajectory during the late
postoperative period between arterial switch survivors with usual and anomalous coronary
anatomy. The solid grey line shows the average neo-Ao annulus diameter in patients with the
usual coronary anatomy. The solid orange line shows the average neo-Ao annulus diameter in
patients with anomalous coronary anatomy.

3.3.4.1.2. Late post-arterial switch neo-aortic insufficiency

Late neo-Ao insufficiency is one of the most common cardiovascular
conditions among arterial switch survivors. The change in the prevalence of
neo-Ao insufficiency among VUL SK ASO survivors is shown in Figure 77.
Only three patients had mild aortic insufficiency prior to the arterial switch.
The proportion of patients with neo-Ao insufficiency increased to 27 at the
time of discharge after the ASO. However, one patient with mild neo-Ao
regurgitation before the operation had a competent valve after the ASO.
During the follow-up period up to the last visit, the degree of neo-Ao
insufficiency fluctuated chaotically.

In some cases, neo-Ao insufficiency progressed, some regressed, and some
remained stable. Most patients had at least trivial neo-Ao regurgitation during
the last follow-up visit. Only 20 (22%) patients had competent neo-Ao valves.
However, only one (1.1%) patient had severe neo-Ao regurgitation, and only
15 (16.5%) patients had moderate neo-Ao regurgitation. At the time of writing
this dissertation, none of the patients required any treatment due to neo-Ao
insufficiency.
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Figure 77. A flow-chart of the prevalence of neo-aortic insufficiency among arterial switch
survivors operated on in Vilnius University Hospital Santaros Clinics.

3.3.4.1.3. Late reinterventions

During the late post-ASO period only 16 (17.6%) ASO survivors
underwent additional invasive (redo cardiac surgery or catheter interventions)
treatment. The estimated reintervention free survival in our cohort was 82%,
as shown in Figure 78. These patients required additional treatment only due
to neo-aortic arch obstruction or neo-pulmonary stenosis. The treatment
option for these late ASO-specific complications was chosen for each
individual patient during a multidisciplinary team meeting. In our cohort, the
more frequent option was the catheter based interventional treatment. In total,
our patients underwent 38 (83%) catheter based interventional procedures,
and eight (17%) redo cardiac surgery procedures. Table 82 shows a summary
of all additional procedures performed during the late post-switch period.

A demographic and clinical data comparison between patients who
underwent additional treatment for the neo-Ao arch obstruction and neo-
pulmonary stenosis was performed. Patients were divided into two groups
regarding the location of the first additional treatment. Both groups comprised
eight patients each (Table 83). No significant differences were found in
demographic and clinical characteristics between patients who required
treatment for neo-aortic arch obstruction and those who required treatment for
neo-pulmonary stenosis (Table 83). A Kaplan-Meier analysis of freedom from
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reintervention due to neo-aortic arch obstruction or neo-pulmonary stenosis
showed no significant differences between the two patient groups. Regardless
of the pathology (neo-aortic arch obstruction or neo-pulmonary stenosis), the
estimated reintervention-free survival in both groups was greater than 90%
(Figure 79).

All cause related reintervention-free survival after ASO
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Figure 78. Reintervention-free survival: a Kaplan-Meier analysis of freedom from
reintervention due to all causes. “0” marks the time of the arterial switch operation (ASO).

Patient Procedure
Procedure 4

count* count
Balloon angioplasty of the neo-PA stenosis, n (%) 9 (56.2%) 15 (33%)
Stenting of the neo-PA stenosis, n (%) 3 (18.8%) 3 (7%)
Surgical repair of the neo-PA stenosis, n (%) 6 (37.5 (%) 7 (15%)
Surgical repair of new AoCo, n (%) 1 (6.2%) 1 (2%)
Balloon angioplasty of new AoCo, n (%) 1 (6.2%) 1 (2%)
Balloon angioplasty of aortic recoarctation, n (%) 7 (43.8%) 17 (37%)
Stenting of aortic recoarctation, n (%) 2 (12.5%) 2 (4%)

In total, 16 patients underwent 46 invasive procedures

Table 82. Late interventions for ASO survivors: A summary of procedure types and patient
numbers. *Variable shows patient count that underwent each procedure. #Variable shows the
number of procedures performed. Abbreviations: neo-PA — neo-pulmonary artery. AoCo —
aortic coarctation.
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Reintervention-free survival after ASO

Log-rank test p-value = 0.975
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Figure 79. Comparison of reintervention-free survival: a Kaplan-Meier analysis of freedom
from reintervention due to neo-aortic recoarctation (red curve) and neo-pulmonary stenosis
(blue curve). “0” marks the time of the arterial switch operation (ASO).

Variable Group 1 Group 11 p-value
Patient count, n (%) 8 8 -
Males, n (%) 7 (87.5%) 6 (75%) >0.05
TGA form
TGA-IVS, n (%) 2 (25%) 3 (37.5%) >0.05
TGA-VSD, n (%) 1 (12.5%) 3 (37.5%) 0.5692
TBA, n (%) 5 (62.5%) 2 (25%) 0.3147
Total number of performed procedures 21 25 -
Time to first reintervention, X (IQR), years 0.4 (0.19-1.6) 1.9 (0.67-4.2) 0.2743
Procedure count performed for a single
patient,  (IQR) 2(1.75-5.5) 2(1.5-3.5) 0.3115
Count of patients who required additional
procedures in locations other than the first 2 (25%) 0 (0%) 0.4667
procedure., n (%)
TREATMENT COMPLICATIONS
Redo surgery related, n (%) 0 (0%) 0 (0%) -
Related to catheter interventions:

Termination of procedure without N o

desired effect, n (%) 1012.5%) 1(12.5%) )

Thrombosis or pseudoaneurysm of the 3 (37.5%) 0 (0%) 02

access vessel, n (%)

zj;);al dissection in the target location, n 2 (25%) 2 (25%) )

0
Procedure-related death, n (%) 0 (0%) 1 (12.5%) >0.05
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Table 83. Comparing demographic and clinical characteristics of patients with aortic arch
obstruction (Group I) and neo-pulmonary stenosis (Group II): A Group Analysis.
Abbreviations: TGA — transposition of the great arteries. TGA-IVS — transposition of the great
with an intact ventricular septum. TGA-VSD — transposition of the great arteries and a
ventricular septal defect. TBA — Taussig-Bing anomoly. X — median. IQR — interquartile range.

3.3.4.1.4. Other cardiovascular conditions

Every ASO survivor in our cohort was discharged with prescribed diuretics
(furosemide, spironolactone, or a combination of both). In addition, individual
patients were discharged with prescribed carvedilol. During the first-month
postoperative visit, medical treatment was continued for some patients on an
individual basis. Six months after the ASO, medical treatment was required to
treat comorbidities only. During the last follow-up visit, only three patients
required medicines to treat cardiovascular conditions. Two teenagers were
treated for arterial hypertension. One patient was treated for pulmonary
arterial hypertension. At the time of writing this dissertation, this patient’s
condition was stable with a specific three-drug therapy. During the follow-up
period, the necessity for medical treatment decreased significantly. This is
likely due to the fact that as the patients' cardiovascular conditions improved,
they required less medication to manage their symptoms. It is also worth
noting that the medical treatment that was prescribed to the patients was
primarily aimed at managing the symptoms of their comorbidities and
preventing future complications, rather than treating the underlying conditions
caused by the ASO.

None of the ASO survivors in our cohort had any signs of heart failure. 89
out of 97 patients (97.8%) had a left ventricular ejection fraction (LVEF)
greater than 55%, while two (2.2%) patients had an LVEF between 52 and
55% (as per Table 78). The median left ventricular end-diastolic diameter
(LVDd) among our patients was 4 cm (with an interquartile range of 3.6-4.8
cm). Six patients had slightly enlarged left ventricles (with LVDd Z-score
values greater than +2). Additionally, none of our patients had any cardiac
rhythm abnormalities that required cardiac pacing. Furthermore, we did not
perform a routine evaluation of coronary vessels. In addition, between the 11th
and 20th postoperative years, only seven (7.7%) patients underwent coronary
angiography (conventional or computed tomography) due to chest pains.
None of them had any coronary pathology.
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3.3.4.2. Non-cardiovascular morbidity

The most common non-cardiovascular health issue among our cohort of
ASO survivors during the late postoperative period was vision disorders
requiring vision correction (glasses or contact lenses). At the time of writing
this dissertation, 12 (13.2%) of the ASO survivors wore glasses daily. It is
worth noting that while vision disorders are a common issue among the
general population, it is important to monitor the vision health of ASO
survivors as they may be at an increased risk for vision problems due to their
history of cardiac surgery and any underlying cardiovascular conditions.
Therefore, follow-up eye examinations and regular screenings for vision
disorders should be a part of the long-term care plan for ASO survivors.

Developmental disorders were diagnosed in six (6.6%) of our patients. One
(1.1%) patient had a confirmed KBG syndrome, characterized by
developmental disorders and learning difficulties. Three (3.3%) patients were
diagnosed with mild developmental disorders. Two patients (2.2%) required
speech therapy, and one (1.1%) had learning difficulties. Severe
developmental disorders were diagnosed in three (3.3%) patients. One of these
patients was transferred to our clinic in critical condition. Prior to the ASO,
this patient was treated for sepsis and multiple organ failure. Furthermore, this
patient underwent several successful cardiopulmonary resuscitations. The
ASO was performed as a last hope procedure. The postoperative course was
uneventful. However, neurological damage did not resolve. The second
patient with severe developmental disorder underwent two pulmonary artery
banding procedures prior to the ASO. Unfortunately, the patient sustained a
hemorrhagic brain injury during the second pulmonary artery banding. After
discharge, this patient returned three years later and underwent an uneventful
ASO. However, neurological improvement was limited. The third patient with
a developmental disorder suffered an accident one year after the ASO. This
patient sustained severe burns to most of the body and required extensive in-
hospital treatment at a pediatric burn center. A developmental disorder was
diagnosed during this time. Prior to the accident, the development of this
patient was similar to that of the general Lithuanian population. In summary,
while the association between mild developmental disorder cases and the
arterial switch operation is unclear, severe developmental disorder cases seem
to be unrelated to the ASO.

After the ASO, two patients were diagnosed with genetic disorders. One
patient was diagnosed with KBG syndrome, as previously mentioned. Another
patient was diagnosed with Hirschsprung's disease, and the third patient is still

308



awaiting confirmation of a diagnosis of Alport’s syndrome. This patient has
progressive kidney injury, and A/port's syndrome has been diagnosed in their
first-degree relatives. At the time of writing this dissertation, all of these
patients were in good general condition.

Two patients had respiratory problems that required tracheostomy. One
patient developed subglottic stenosis and tracheomalacia due to prolonged
ventilation after the ASO. This patient underwent tracheostomy almost two
months after the arterial switch. The second patient developed subglottic
stenosis after prolonged ventilation due to bilateral pneumonia more than two
years after the ASO. At the time of writing this dissertation, the former patient
was still breathing through the tracheostomy, while the latter patient
underwent closure of the tracheostomy two years after it was performed. Both
patients were in satisfactory general condition and did not require any
cardiovascular treatment.

3.3.5. Life after the arterial switch operation

Currently, the probability of success of the arterial switch operation in
terms of early survival is high. This means that the population of ASO
survivors is steadily increasing. People who once were almost universally
condemned to poor outcomes now must deal with other health issues. These
issues include all sorts of traumas (bone fractures, ligament sprains, joint
dislocations, concussions, contusions), injuries, allergic reactions, and other
health issues that are common to all human beings (and in a broader view to
all living organisms). As the malformation for which these patients are treated
is lethal if left untreated and must be surgically repaired in the first days of
life, survivors must undergo every stage of development. They attend
kindergarten, elementary, middle, and high schools. They can pursue goals in
academics, arts, and vocational training. During their life, they form
friendships and relationships; they bond with others, as is common in people
who were born without transposition of the great arteries (or any other
congenital malformation of the heart). In general, ASO survivors live normal
lives.

However, it is important to note that while the overall survival rate of the
arterial switch operation is high, and many patients are able to lead normal
lives, there may be long-term complications that arise as a result of the
surgery. It's also worth noting that not all survivors may have the same quality
of life, as some may experience more severe complications or have difficulty
with certain activities. It is also important to remember that the population of
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ASO survivors is a diverse group, and individuals may have different
experiences and outcomes. Therefore, it is important to continue monitoring
ASO survivors' long-term health and provide them with appropriate follow-
up care.

Patients who underwent the arterial switch in our center are recommended
to be exempt from physical education. However, day-to-day physical activity
is not limited. For example, some of our patients took up sports (football,
figure skating, or calisthenics) at a competitive level.

In Lithuania, every child is able to get educated according to the approved
general education program. ASO survivors are not excluded. At the time of
writing this dissertation, 25 (27.5%) ASO survivors were children younger
than six years (preschool-aged). 58 (63.7%) children were between 6 and 18
years (school-aged). 8 (8.8%) were 19 years and older.

One patient with severe developmental disorder graduated from a high
school dedicated to special needs children. The remaining two children were
educated according to their learning capabilities. Other school-aged ASO
survivors attend general education schools. All but one school-aged ASO
survivor were educated using the general education program, and one was
educated using an individual education program. This patient was diagnosed
with mild developmental disorder after the ASO. Two other ASO survivors
diagnosed with mild developmental disorders attended kindergarten and
underwent individual speech therapy. At the time of writing this dissertation,
four survivors had graduated from high school. Three of them continued their
education in vocational schools and colleges. One ASO survivor emigrated to
a foreign country while still in school. This ASO survivor successfully
graduated from school and is currently in a college abroad. In summary, the
quality of life of ASO survivors who were operated on at the Vilnius
University Hospital Santaros Clinics Center of Cardiothoracic Surgery is
similar to that of the general Lithuanian population of the same age, with
socioeconomic factors having a greater impact on their quality of life than
ASO-related health issues.

4. DISCUSSION

The arterial switch operation is a state-of-the-art procedure for treating the
transposition of the great arteries. The procedure has a low early mortality rate
when performed by experienced surgeons at high-volume, high-expertise
centers [36—42]. In some centers, the early mortality rate for ASO can be as
low as 0% [43]. However, it can vary widely depending on the volume of
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cases handled by a particular center. Hutter et al. reported 60% early mortality
at their institution's beginning of the arterial switch program. Twenty-three
years later, they managed to decrease this number to 4% [44]. Khairy et al.
reported a decrease in ASO mortality from 15.1% to 3.6% in 16 years [41].
Michalak et al. reported a mortality rate of 7.4% in patients who underwent
ASO between 1991 and 2015. The authors, however, stated that only 2.9% of
patients operated on between 2001 and 2015 have died [38]. A similar
experience was reported by Palen et al. According to their data, early
mortality among patients who underwent ASO between 1977 and 2015 was
slightly higher than 9%. While the mortality rate of patients who underwent
ASO between 1995 and 2015 was just above 3% [45]. Lange et al. reported a
mortality rate of 6.4% in patients operated on between 1983 and 2006 [42].
While Fricke et al. reported an extremely low ASO mortality rate of just shy
of 3% in patients operated on from 1983 to 2009 [40]. The common thing
among all publications mentioned above is that these superb results were
reported from high-volume high-expertise centers. Each publication included
data from at least 200 patients. However, the early mortality rate can be higher
in small-to-medium-volume centers. The early ASO mortality rates reported
from small and medium-volume CHD surgery centers varied between 2 and
30% [46-50]. Shim et al. reported a 2.2% early mortality rate among 139
patients operated on between 1995 and 2014 [50]. As in high-volume centers,
the operative mortality in small-to-medium-volume centers decreased with the
increasing number of arterial switches performed. Rodriguez Puras et al.
reported an initial ASO mortality rate of 19%, which decreased to 8% in 25
years [48]. Manso et al. reported the ASO results in 128 patients. The early
ASO mortality was 44%, 25%, and 16% in patients operated on between 1995
and 2004, 2005 and 2008, and 2009 and 2014, respectively [46]. In our
experience, early ASO mortality was 23.6%, but most of the deaths occurred
in patients operated on between 1977 and 1998, as shown in figures 39, 40,
45, and 46. In recent years, the early mortality rate was just above 4% (Table
70). The high mortality rate at the begging of the ASO program in our center
can be explained by the historical period and political situation at that time.
The first ASO at our center was performed while Lithuania was under soviet
occupation. At that time, the working conditions for cardiac surgeons were
extremely difficult. There were many limitations in terms of equipment,
materials, and access to information. For example, there were no
cardiopulmonary bypass machines, oxygenators, and bypass circuits that were
adapted for neonatal heart surgery. Surgical materials were scarce and of poor

quality. Access to medical literature was limited. There were no means to
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consult with congenital heart surgeons from western countries. However, as
Lithuania regained its independence and became economically stronger,
means to establish international collaborations and training programs for the
whole congenital heart team arose, and the treatment quality of all CHD,
including TGA, improved. As a result, the early mortality rate for ASO
decreased to internationally accepted levels.

Early mortality risk factors changed since the first arterial switch
operations were performed. In 1999, Blume et al. described the main ASO
early mortality risk factors [51]. According to Blume et al., independent risk
factors for early mortality after ASO were pulmonary artery banding without
Blalock-Taussig-Thomas shunt prior to the arterial switch, delayed chest close
after the ASO, parallel course of the great arteries, pre-switch repair of aortic
arch anomalies, prematurity, Taussig-Bing anomaly, hypoplastic right
ventricle, low weight, longer duration of circulatory arrest, and longer
duration of cardiopulmonary bypass [51]. However, the multivariable analysis
revealed that significant early mortality risk factors were pre-switch repair of
aortic arch anomalies, patient weight, hypoplastic right ventricle, longer
duration of circulatory arrest, and longer duration of cardiopulmonary bypass
[51]. Other authors reported similar ASO early mortality risk factors,
including concomitant relief of left ventricular outflow tract obstruction,
simultaneous correction of aortic arch anomalies, usage of extracorporeal
circulatory support after ASO, the experience of the surgeon and the whole
CHD team, cardiac surgery prior to ASO, emergency thoracotomy due to
postoperative bleeding [36—38,40,41,44,46]. In our cohort, independent risk
factors of early mortality after the arterial switch were prolonged duration of
cardiopulmonary bypass, usage of deep hypothermic circulatory arrest, a
higher volume per kilogram of patients body weight of transfused packed red
blood cells, need for additional cardiopulmonary bypass, the operation
performed on patients older than 28 days, transposition of the great arteries
with a ventricular septal defect, and operation during the first surgical era
(Table 77). However, multivariable analysis confirmed only prolonged
duration of cardiopulmonary bypass, usage of deep hypothermic circulatory
arrest, a higher volume per kilogram of patient’s body weight of transfused
packed red blood cells, and the need for the additional cardiopulmonary
bypass as significant early post-switch mortality risk factors (Table 77).

Late mortality among arterial switch survivors is extremely low
[38,40,41,44-46,48,50,52—55]. Out of 97 ASO survivors operated on in our
center, only 6 (6.2%) died during the late post-switch period. However, no

deaths were related to the ASO as two patients died due to primary pulmonary
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hypertension, three died due to infection, and one died due to an accident. The
late actuarial survival among our ASO survivors was 96% one year after the
ASQ. Actuarial late survival decreased to 93.8% three years after the ASO.
Kaplan-Meier survival estimate for our cohort was 96%, 94%, and 94% one
year, three years, and 25 years after the ASO (Figure 60). In addition, the
estimated late survival among our ASO survivors with different TGA forms
did not differ statistically significantly, as shown in Figure 61.

The high operative survival rate of the arterial switch operation has led to
a growing population of ASO. However, up to a quarter of ASO survivors
might develop ASO-related complications [36,38,40-42,44-47,53,54,56-58].
Some of them might develop disorders of the cardiovascular and other organ
systems unrelated to the ASO. That is why routine life-long follow-up of ASO
is necessary. The most common ASO-related late complications are
enlargement of the neo-aortic root, neo-aortic valve insufficiency, neo-
pulmonary stenosis, and repeat aortic arch obstruction. The prevalence of neo-
aortic root enlargement and neo-aortic valve insufficiency after the ASO was
high. It did not depend on the caseload of the CHD surgery center in which
individual patients were treated. Fortunately, neo-aortic root enlargement and
neo-aortic valve insufficiency seldom require treatment [42,45,46,48—
50,52,58]. In 2019, van der Palen et al. published an analysis of neo-aorta
growth trajectories and progression of neo-aortic valve insufficiency in 345
ASO survivors. According to van der Palen et al., the fastest growth of the
neo-aorta was observed during the first postoperative year. During childhood,
neo-aortic dimensions increased proportionally to the growth of the child.
However, neo-aortic dimensions increased faster during adulthood than
observed in the general population[45]. Our experience is similar to the one
van der Palen et al. described. The fastest growth of neo-aortic dimensions in
our operated patients was observed during the first post-switch year. During
childhood, the neo-aorta grew proportionally to the patient’s growth. While
during adolescence growth velocity of the neo-aorta increased (Figures 62 —
67). Van der Palen et al. observed statistically significant differences in the
growth of the neo-aorta between patient groups with different TGA forms and
between males and females [45]. In contrast, our data did not show any
statistically significant differences between patient groups with different TGA
forms (Figures 71-73) or between males and females (Figures 68-70).
Furthermore, there was no statistically significant difference in growth
trajectories of the neo-aorta between patients with usual and anomalous
coronary anatomy. According to different authors, the prevalence of post-

switch neo-aortic valve insufficiency increases with time [42,45]. Fricke et al.
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reported a 3% prevalence of moderate or greater severity neo-aortic
insufficiency among ASO survivors [58]. Most ASO survivors in our cohort
had neo-aortic insufficiency. However, very few had moderate or greater
severity neo-aortic insufficiency. We have not observed any regularity in the
change of the neo-aortic insufficiency as our patients grew. It appears that the
change in neo-aortic insufficiency as patients grow is more chaotic than linear
(Figure 76). Despite the greater prevalence of neo-aortic insufficiency in our
cohort, to this day, not one patient required treatment.

The most common ASO-related late complications that required additional
treatment were stenosis of the neo-pulmonary artery or its branches and
repeated aortic arch obstruction. These complications may be treated by redo
cardiac surgery or using catheter-based interventions. Both treatment options
have inherent risks and potential complications [37,38,48,50,57,59,60]. In our
cohort, 16 (16.5%) ASO survivors required additional treatment due to neo-
pulmonary stenosis or neo-aortic re-coarctation (repeated aortic arch
obstruction). These patients underwent 46 surgical operations and catheter-
based interventions, as shown in Tables 82 and 83. However, procedure-
related complications were observed only among those patients who
underwent catheter-based interventional treatment (Table 83).

Injury of coronary ostia and proximal segments of the coronary vessels is
another rare and potentially dangerous ASO-related complication. As reported
by the Association for European Pediatric and Congenital Cardiology, the
cumulative prevalence of this complication after the ASO ranges from less
than 3% to 10% [61]. According to medical literature, the prevalence of
asymptomatic coronary ostia and proximal segment lesions varied from 6% to
8% among ASO survivors [41,61-66]. Early post-switch coronary
malperfusion was usually related to poor re-implantation of the coronary ostia
from the aortic root to the neo-aortic root [23]. The technique for transferring
the coronary ostia has been improved to the point that even patients with
complex anomalous coronary anatomy do not affect the success of the ASO
[51]. Late coronary lesions might develop at any time after the ASO. Sarris et
al. reported that the median time of coronary lesion detection was 33 months
of'the ASO [61]. Scientific publications suggest that coronary lesions progress
as time passes [60,61]. Angeli et al. recommend routine coronary evaluation
for ASO survivors [60]. This recommendation is provided in the “2017
patients with TGA with intact ventricular septal management guidelines” by
the European Association for Cardiothoracic Surgery and Association for
European Pediatric and Congenital Cardiology [61]. The “2020 Guidelines

for the management of adult congenital heart disease” published by the
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European Society of Cardiology suggest a routine annual follow-up for adult
ASO survivors [67]. The authors of these guidelines do not recommend
routine coronary imaging. However, the authors state that further evidence is
required to evaluate the risk of coronary pathology among adult ASO
survivors [67]. Furthermore, the guidelines suggest coronary imaging for
those patients who develop new arrhythmias or left ventricular systolic
dysfunction [67]. According to medical literature, ASO survivors who
develop coronary pathology might be asymptomatic. The first and only sign
of pathology among these patients might be an acute coronary event or sudden
death [49,54,60,63,68—70]. Unfortunately, there is no consensus on when
coronary evaluation should be performed, even among centers that employ
routine coronary imaging for ASO survivors. Lim et al. reported five cases of
coronary injury among 95 ASO survivors [54]. In their 2016 article, Shim et
al. stated that they employ routine coronary imaging for all ASO survivors
one year after the operation. Using this postoperative management tactic, the
authors found two patients that required additional surgical treatment for
coronary ostia pathology [50]. In 2018 Jung et al. described their experience
treating ASO survivors with coronary ostia obstruction [49]. Jung et al. treated
five patients who developed obstruction of the coronary ostia after the arterial
switch. These patients required seven redo cardiac surgeries. The authors
stated that routine coronary imaging was not utilized until the first case of
post-switch coronary obstruction. However, after the first cases of coronary
obstruction were diagnosed, the authors started using routine coronary
evaluation using imaging methods [49]. To this day, none of our ASO
survivors have had any problems related to coronary pathology. We do not
employ routine coronary imaging for all ASO survivors in our practice.
During the late postoperative period, all our patients are supervised by
experienced pediatric and adult cardiologists specializing in congenital heart
defects. Every postoperative follow-up visit, each ASO survivor undergoes an
echocardiographic exam performed by an expert echocardiographer. If there
are any signs of coronary malperfusion, the patient is immediately referred for
coronary imaging. In our cohort, seven patients underwent coronary imaging
due to complaints of chest pain. None of them had any objective signs of
coronary pathology.

Heart failure with reduced ejection fraction is seldom diagnosed in ASO
survivors [36,37,40,41,44,48,49,52,58,71,72]. However, according to Fricke
et al, ASO survivors with cardiac dysfunction confirmed by

echocardiography usually underwent ASO after atrial repair [58]. All our ASO
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survivors had normal cardiac function during the last follow-up visit. The left
ventricle ejection fraction was higher than 55% in 89 (97.8 %) of our ASO
survivors. In two (2.2%) of our ASO survivors, left ventricle ejection fraction
varied between 50% and 55%. The left ventricle ejection fraction of our
cohort's only patient who underwent the ASO due to failing Senning
circulation was higher than 55 %.

Studies on the long-term outcomes of the arterial switch operation have
largely focused on cardiovascular morbidity, with only a few examining post-
ASO neurodevelopment and growth in survivors. In 2012, Andropoulos et al.
published the results of a prospective observational study dedicated to
perioperative neurological injury in 30 patients undergoing the arterial switch
[73]. The patients underwent brain MRI exams seven days before and seven
days after the ASO and were followed for 12 months to assess
neurodevelopment. The study found that ten patients had evidence of brain
injury before the ASO and 13 were diagnosed with new brain injuries after the
procedure. Despite this, the neurodevelopment of the study subjects was
similar to that of the general population after 12 months [73]. Furthermore,
according to Ruys et al., the prevalence of emotional and behavioral disorders
among ASO survivors was similar to that of the general population [71]. In
addition, Choi et al. reported that neurologic complications were present in
individual ASO patients [74]. Shim et al also reported post-switch
neurological complications present in individual patients [50].
Neurodevelopmental disorders were diagnosed in six ASO survivors in our
cohort. Three patients were diagnosed with a severe developmental disorder.
Two of those patients had confirmed brain injury prior to the ASO. One patient
underwent an uneventful ASO and had normal development. The patient
developed a severe neurodevelopment disorder after a major accident during
which this patient suffered major burns. Three patients were diagnosed with a
mild developmental disorder. Two patients had speech disorders, and one
patient had learning difficulties. One of the three patients with severe
developmental disorders graduated from a special education school dedicated
to children with developmental disorders. At the time of writing this
dissertation, the two patients with speech disorders were preschool-age. Both
underwent individual speech therapy with good progress. The patient with
learning difficulties attended school and was educated using an individual
education plan. All other ASO survivors of school-age attended school with
peers of similar age. At the time of writing this dissertation, three ASO
survivors had graduated from school and pursued higher education in

photography and accounting. One ASO survivor had emigrated to a foreign
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country where he successfully attended college. In summary, the
neurodevelopment of ASO survivors in our cohort was similar to that of the
general Lithuanian population.

The growth parameters of ASO survivors usually reported in medical
literature include mean and standard deviation of weight and height, median
and interquartile range (or range) of weight and height. In their publication,
Choi et al. mentioned that the growth of their ASO survivor cohort was similar
to their general population [74]. The authors provided the percentile
distribution of their cohort’s weight, height, and body mass index at 11 + 4.9
years after ASO. However, the authors did not provide any data regarding the
distribution of growth parameters according to age and sex. For this
dissertation, our ASO survivors’ growth parameters (weight, height, weight-
to-height ratio, and body surface area) were evaluated using national growth
scales developed for the Lithuanian population. The growth data of our ASO
survivors are shown in Tables 78 — 81 and Figures 48 — 59. In general, the
growth of ASO survivors in our cohort is similar to that of the general
Lithuanian population and does not differ significantly between males and
females and between patient groups operated on due to different TGA forms.

5. STUDY LIMITATIONS

As this study is retrospective, it poses all limitations characteristic of
retrospective studies. The main limitation is that this study analyzes a single
center’s experience and involves a small number of study subjects treated for
a rare congenital heart defect over a long time period. The data for this study
was gathered from medical records and other health documents. It was
impossible to form a control cohort because, if untreated, the transposition of
the great arteries is a lethal malformation of the heart. In order to gather
enough patients treated in a small congenital heart center providing a small
low birth-rate population took a long time, during which advances in surgical
technique, diagnostics, and postoperative management might impact the
observed results. However, this study shows that despite inherent limitations,
a small congenital heart surgery center employed by dedicated personnel is
able to deal with rare and complex congenital malformations of the heart.

6. CONCLUSIONS

1. With the help of international knowledge transfer programs, which in our
case was between our center and the Wessex Cardiothoracic Surgery Center's
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congenital heart team, good early outcomes of the arterial switch operation
can be achieved in a small congenital heart surgery center that serves a limited
population.

2. Although coronary anomalies complicate the course of the ASO, early and
late outcomes are similar between patients with usual and anomalous coronary
anatomy.

3. In patients who underwent ASO at the Vilnius University Hospital Santaros
Clinics Cardiothoracic Surgery Center, early mortality was significantly
associated with patient age greater than 28 days, prolonged duration of
cardiopulmonary bypass, a higher volume per kilogram of patient weight, the
use of deep hypothermia during ASO, and the need for additional
cardiopulmonary bypass.

4. In the late postoperative period, the cardiac status of ASO survivors is
satisfactory, and the need for repeat treatment due to ASO-related
complications is low. The estimated cumulative survival without additional
treatment exceeds 82%, and survival without re-treatment for neo-aortic re-
coarctation or neo-pulmonary stenosis is above 90% in both cases.

7. PRACTICAL RECOMMENDATIONS

1. For optimal results, the arterial switch operation should be performed
within the first 28 days of life when the patient is still a newborn. The
operating surgeon should aim to complete the repair during the shortest
possible cardiopulmonary bypass while avoiding deep hypothermia and
circulatory arrest to minimize complications and reduce the risk of early
mortality.

2. Due to the risk of complications such as neo-aortic root enlargement, neo-
aortic insufficiency, stenosis of the neo-pulmonary artery, and repeat aortic
arch obstruction, it is important for ASO survivors to receive regular follow-
up care. For the first three years after the operation, survivors should be seen
every six months for an echocardiogram, with ECG recorded at least once a
year. If rhythm disorders are suspected, 24-hour ECG monitoring may also be
performed. While routine coronary imaging is not recommended, individual
decisions regarding coronary evaluation may be made as needed.

3. Treatment for specific late complications from the arterial switch operation
should be determined by a team of specialists and carried out at a congenital
heart surgery center experienced in performing these procedures, whether
through surgical or catheter-based intervention.
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