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SANTRAUKA

Ivadas: Jgimtos Sirdies ydos ir jy gydymas yra ypatinga medicinos mokslo ir praktikos sritis.
Mokslin¢je literatiroje teigiama, kad sunkaus iiminio respiracinio sindromo 2 tipo
koronaviruso infekcijos sukeltos pandemijos metu stipriai sutriko iy ligy gydymas ir bei
sumazéjo jgimty Sirdies ydy chirurgijos paslaugy prieinamumas. Lietuvoje Sios paslaugos
teikiamos tik Vilniaus universiteto ligoninés Santaros klinikose. Pandemijos metu §i ligoniné
buvo atsakinga uz pagalbos sergantiems koronavirusine liga 2019 koordinavimg visos Salies
mastu. Daug iStekliy reikalaujanciy jgimty Sirdies ydy chirurgijos paslaugy teikima teko derinti
taip, kad perskirstant zmogiskuosius ir materialiuosius iSteklius biity uztikrintas ir §iy paslaugy
teikimo testinumas, ir pagalba sunkiausiai koronavirusine liga 2019 sergantiems ligoniams.
Darbo tikslas: Istirti, kokig jtaka jgimty Sirdies ydy chirurgijos paslaugy prieinamumui ir
ankstyvosioms iSeitims Lietuvoje turéjo visos koronavirusines ligos 2019 pandemijos metu
taikyti ribojimai. Tiriamieji ir metodai: Tiriamoji (,,pandeminé*) grupé (n = 290) — ligoniai,
operuoti dél jgimty Sirdies ydy pandemijos metu. Kontroliné (,,prieSpandeminé*) grupé (n =
310) — panasus skaicius ligoniy, operuoty dél igimty Sirdies ydy iki pandemijos. Igimty Sirdies
ydy chirurgijos paslaugy prieinamumas bei ankstyvosios baigtys palyginti tarp grupiy.
Rezultatai: Ligoniy, chirurgiSskai gydyty dél jgimty Sirdies ydy, skaicius buvo panasus
abiejose grupése. Pandemijos metu jaunesni ligoniai buvo dazniau operuoti skubos tvarka nei
prie§ pandemija, jy gydymo trukmé buvo ilgesné. Ankstyvasis pooperacinis mirStamumas
nesiskyre tarp grupiy. ISvados: Ivairiis valstybés ir jstaigos mastu taikyti su pandemijos
valdymu susij¢ ribojimai buvo susij¢ su reikSmingais vidutinio ligoniy amziaus, vidutinés
guléjimo ligoningje trukmés bei skubiy ir planiniy paslaugy skaiciaus skirtumais tarp tiriamyjy
grupiy. Bendras JSY chirurgijos paslaugy prieinamumas ir kokybé COVID-19 pandemijos

metu Lietuvoje isliko panasiis kaip ir prie§ pandemija.

Raktazodziai: jgimtos Sirdies ydos; koronavirusing liga 2019; Sirdies chirurgija.



SUMMARY

Introduction: Congenital heart disease and its treatment encompass a unique field of medical
science and practice. Literature reports various challenges to provide adequate congenital
cardiac care as well as significant decrements in the case volume during the recent pandemic
caused by severe acute respiratory syndrome coronavirus 2 infection. The only center which
provides congenital cardiac care in Lithuania is Vilnius University Hospital Santaros Clinics.
During the pandemic, this hospital was responsible for country wide coordination of the
treatment of patients with coronavirus disease 2019. Expensive and complex services of
congenital heart surgery had to be organized in a way that the needs of both congenital heart
and the sickest coronavirus disease 2019 patients would be met. This had to be achieved with
reorganized hospital supplies and personnel. Aim of study: To evaluate the effect of various
pandemic related restrictions on the accessibility and early outcomes of congenital heart
surgery service in Lithuania. Materials and methods: Study (“pandemic”) group (n = 290)
consisted of patients who underwent surgical treatment of congenital heart disease during the
pandemic. Control (“pre-pandemic”) group (n = 310) consisted of a similar number of patients
who underwent such treatment before the pandemic. Activity and early outcomes of congenital
heart surgery service were compared between the two groups. Results: The number of admitted
patients was similar in both groups. During the pandemic, younger patients were more often
operated as urgent cases. Their median postoperative length of stay was longer. There was no
difference in early postoperative mortality between the two groups. Conclusions: Various
pandemic related restrictions imposed by the government or by the institution were related to
significant changes in median patient age, median length of hospital stay and the number of
elective and urgent surgical procedures between the studied groups. During the pandemic,
overall accessibility and quality of congenital heart surgery service in Lithuania remained

similar as in the pre-pandemic period.

Keywords: congenital heart disease; coronavirus disease 2019; cardiothoracic surgery.
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1. SANTRUMPOS

AAL — atviras arterinis latakas;

APV] — anomalus plauciy veny jtekéjimas;

BVP — bendrasis vidaus produktas;

COVID-19 — koronavirusiné liga 2019;

EKMO - ekstrakorporiné membraniné oksigenacija;
EMA — Europos vaisty agentiira;

ESS — elektrinis Sirdies stimuliatorius;

GUCH - suaugg ligoniai su jgimtomis Sirdies ydomis;
IQR — tarpkvartilinis pokytis;

ISY — jgimtos $irdies ydos;

KSHS — kairiosios $irdies pusés hipoplazijos sindromas;
PPD — priesirdziy pertvaros defektas;

SAAO — stambiyjy arterijy atkeitimo operacija;

SD — standartinis nuokrypis;

SPD — skilveliy pertvaros defektas;

VUL SK — Vilniaus universiteto ligoninés Santaros klinikos.



2. [VADAS

2.1. Problemos aktualumas

Jgimtos Sirdies ydos (JSY) — sudétingy ir dazniausiai pasitaikan¢iy Zmogaus vystymosi
anomalijy grupé (1). Remiantis jvairiais literatiiros $altiniais, [SY pasireiskia 7-9 i§ 1000 arba
mazdaug 1% gyvy naujagimiy (2—4). Zmoniy, turindiy 3ias ydas, sveikatos prieZiiira reikalauja
glaudaus bendradarbiavimo tarp skirtingy sri¢iy sveikatos priezitiros specialisty, paciy ligoniy
ir jy artimyjy. [SY gydymas taip pat pasizymi neproporcingai dideliu resursy sunaudojimu ir
itin didele gydymo kaina (5). Pastebimas kryptingas sergamumo ir ligotumo ISY augimas, taip
pat teigiamas rysys tarp sergamumo ISY ir bendrojo vidaus produkto (BVP) augimo (3,6). Dél
pazangos diagnostikoje ir gydyme, per paskutinius 50 mety stipriai padidéjo ligoniy su JSY
iSgyvenamumas. Tai — viena i$ prieZasCiy, kodél Siuolaikinéms sveikatos priezitiros sistemoms
GUCH) grupe (2,4,7).

Neseniai pasaulj sukrétusi koronavirusings ligos 2019 (COVID-19) pandemija buvo
sveikatos prieziliros resursy perskirstymas bei jvairts kasdienio Zmoniy gyvenimo ribojimai
reik§mingai sumazino ne dé¢l COVID-19 teikiamy sveikatos priezitiros paslaugy apimtis. Ypac
ryskiai tai pasireiské pandemijos pradZioje (8). Ivairiis tyrimai ISY srityje ne tik patvirtina $ia
tendencija, bet ir atkreipia démesj | psichologinj stresa, su kuriuo pandemijos metu susidiire
ISY sergantieji ir jy artimieji (9,10). Lietuvoje ISY chirurgijos paslaugy teikima sunkino
jvairiis valstybés ir jstaigos lygmenyje taikyti ribojimai, skirti COVID-19 pandemijos
valdymui.

Vilniaus universiteto ligoninés Santaros klinikos (VUL SK) yra vienintel¢ ligoniné
Lietuvoje, teikianti [SY gydymo paslaugas. Pandemijos metu §i jstaiga buvo pagrindiné
ligoniné, atsakinga uz pagalbos sergantiems COVID-19 koordinavimg visos Salies mastu, §ioje
istaigoje buvo gydomi sunkiausiomis COVID-19 formomis sergantys ligoniai. VUL SK turé¢jo
perskirstyti didele dalj materialiyjy ir zmogiskyjy istekliy, kad patenkinty pandemijos valdymo
poreikius, tuo pagiu i§laikant JSY chirurgijos paslaugy teikima, kadangi jokia kita jstaiga Salyje
negaléjo teikti Siy paslaugy.

Dauguma tyrimy, analizuojanciy ne d¢l COVID-19 teikiamas sveikatos prieZiiros
paslaugas pandemijos metu, yra atlikti pac¢iame pandemijos jkarStyje, tod¢l juose pateikiamos
iSvados neaprépia viso Sios pasaulinés sveikatos krizés laikotarpio. Pastebimai triksta studijy,
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apzvelgianéiy visa pandemijos laikotarpj. Sis trikumas buvo viena esminiy paskaty vykdyti §j

tyrimg.
2.2. Tyrimo tikslas

Sio darbo tikslas yra istirti, kokia jtaka JSY chirurgijos paslaugy prieinamumui ir

ankstyvosioms iSeitims Lietuvoje turéjo visos COVID-19 pandemijos metu taikyti ribojimai.

3. TIRIAMIEJI IR METODALI

Siame tyrime naudoti duomenys buvo rinkti 2022 m. geguzés — 2023 m. vasario
meénesiais vykdyto retrospektyvinio, nerandomizuoto tyrimo metu. Duomenys surinkti i$
anonimizuotos sveikatos duomeny bazés, kurioje buvo sukaupti visy ligoniy, operuoty dél JSY
tarp 2018 m. vasario 1 d. ir 2022 m. balandzio 20 d. imtinai, duomenys. Pagal Lietuvos
Respublikos jstatymus bei Lietuvos bioetikos komiteto ir Vilniaus regioninio bioetikos
komiteto iSaiSkinimus, Siam tyrimui bioetikos leidimas nebuvo reikalingas, kadangi naudoti tik
anonimizuoti retrospektyviniai medicinos paslaugy teikimo audito duomenys. Jokia
informacija, kuri potencialiai leisty identifikuoti ligonius, nebuvo prieinama ir naudojama

atliekant §j tyrima.
3.1. Tiriamieji ir imtys

Pirmasis COVID-19 atvejis Lietuvoje buvo nustatytas 2020 m. vasario 28 d., o
paskutiniai valstybés mastu taikyti ribojimai buvo atSaukti 2022 m. balandzio 20 d. Visi
ligoniai, iuo laikotarpiu imtinai operuoti dél [SY, buvo priskirti tiriamajai (,,pandemijos)
grupei (n =290). Kontrolin¢ (“prieSpandeminé”) grupé (n = 310) sudaryta parenkant laikotarpi,
per kurj buvo operuota panaSus skai¢ius ligoniy. Jai buvo priskirti visi ligoniai, operuoti dél

ISY tarp 2018 m. balandZio 1 d. ir 2020 m. vasario 27 d. imtinai.
3.2. Vertinti rodikliai

Siekiant jvertinti COVID-19 pandemijos jtaka IJSY chirurgijos paslaugoms, vertintas
paslaugy teikimo aktyvumas ir Sios tyrimo baigtys — ankstyvasis pooperacinis mirStamumas
bei hospitalizacijos trukmé. Paslaugy teikimo aktyvumas atspindi paslaugy teikimo

prieinamuma, o tyrimo baigtys leidZia palyginti suteikty paslaugy kokybg.



ISY chirurgijos paslaugy teikimo aktyvumas — misrus rodiklis. Jj vertinant atsizvelgta
1 bendra per analizuojamga laikotarpj gydyty ligoniy skaiciy; gydyty naujagimiy, kidikiy, vaiky
ir suaugusiyjy skaiciy; bendra atlikty operacijy skai¢iy; planiniy operacijy skai¢iy (planiniy
pirmg kartg atlickamy! ir planiniy pakartotiniy? operacijy suma); skubiy operacijy’® skaiéiy;
revizijy* skai¢iy. Jei ligonio biiklé buvo stabilizuota iki operacijos, kairiosios Sirdies pusés
hipoplazijos sindromo (KSHS) korekcijos pirmojo etapo operacijos (Norwood-1 procediiros
(11)) ir stambiyjy arterijy atkeitimo operacijos (SAAQ), arba Jatene, procediiros (12)) nebuvo
laikomos skubiomis.

Pirminé tyrimo baigtis — ankstyvasis pooperacinis mirStamumas (13) — atspindi, kokia
dalis ligoniy per tiriamg laikotarpj mir¢ per pirmas 30 dieny po operacijos arba tos pacios
hospitalizacijos metu. Antrin¢ tyrimo baigtis — hospitalizacijos trukmé — atspindi viduting
ligoniy guléjimo ligoningje trukme.

Siekiant geriau iliustruoti tyrimo rezultatus, paslaugy kokybé buvo papildomai vertinta
apskai¢iuojant atlikty procediiry ir hospitalizacijy skai¢iaus santykj. Sis rodiklis apskai¢iuotas
ISY chirurginiy procediiry (jskaitant revizijas), atlikty per tiriama laikotarpj, skai¢iy dalinant
i3 ligoniy, per ta patj laikotarpj paguldyty j ligonine chirurginiam [SY gydymui, skai¢iaus. Jei
vienos hospitalizacijos metu visiems ligoniams biity atlickama po vieng operacija, $is santykis
bty lygus vienam. Kuo daugiau operacijy yra atlickama vienam zmogui tos pacios

hospitalizacijos metu, tuo didesnis $is rodiklis.

! Planinés pirma kartg atlieckamos operacijos — priesirdziy pertvaros defekto (PPD) plastika, skilveliy
pertvaros defekto (SPD) plastika, atviro arterinio latako (AAL) plastika, anomalaus plauciy veny jtekéjimo
(APV]), atrioventrikulinés komunikacijos, Falo (Fallof) tetrados korekcija, planiné pirmg karta atlickama
elektrinio Sirdies stimuliatoriaus (ESS) implantacija, planiné pirma kartg atlickama aortos ir/ar aortos voztuvo,
plauciy arterijos ir/ar plauciy arterijos voztuvo operacija, planiné Norwood-1 operacija, planin¢ SAAO.

2 Planinés pakartotinés operacijos — kairés §irdies hipoplazijos sindromo korekcijos antro (Glenn
procediira) ir tre¢io (Fontan procediira) etapy operacijos, pakartotinés ESS implantacijos, ESS generatoriaus
pakeitimo operacijos, pakartotinés Sirdies miektomijos, pakartotinés plauciy arterijos konduity implantavimo
operacijos.

? Skubios operacijos — atlieckamos iSkart po sprendimo operuoti dél staigiai blogéjan&ios ligonio buklés,
pavyzdziui: Sirdies transplantacija, skubi SAAO, skubi Norwood-1 operacija, ekstrakorporinés membraninés
oksigenacijos (EKMO) sistemos prijungimo operacija, skubi ESS implantacija, skubi peritoninés dializés
kateterio implantacija, skubi Blalock-Thomas-Taussig jungties suformavimo operacija, skubi koronariniy arterijy
formavimosi ydos korekcija.

4 Revizijos — operacijos, kuriy metu po pirmos operacijos pakartotinai atveriama Zaizda, pavyzdZiui:
revizijos dél kraujavimo ir revizijos, kuomet po pirminés operacijos palikta neuzsiiita kriitinés lasta.
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3.3. Statistiné duomeny analizé

Kiekybiniy duomeny pasiskirstymo normalumas buvo vertinamas analizuojant
duomeny vidurio padéties charakteristikas (vidurki, moda ir mediang) bei apskaicCiuojant
Shapiro-Wilk kriterijy kiekvienam kintamajam. Kiekybiniai duomenys, kuriy pasiskirstymas
buvo normalus, pateikti vidurkio (X) ir standartinio nuokrypio (SD) iSraiSka. Kiekybiniai
duomenys, kuriy pasiskirstymas neatitiko normalumo kriterijy, pateikti medianos (X) ir
tarpkvartilinio pokyc¢io (IQR) pavidalu. Kokybiniai duomenys apraSyti pateikiant absoliuty
daznj (n) ir santykinj daznj procentais.

Atsizvelgiant i kintamyjy tipg bei duomeny pasiskirstymg, duomenys tarp imciy buvo
lyginti naudojant studento t-testa, Wilcoxon-Mann-Whitney U kriterijy, Kruskal-Wallis H
kriterijy, X ir Fisher kriterijus. Statistiniai skai¢iavimai atlikti naudojant R programing jranga
(R Core Team, R Foundation for Statistical Computing: Vienna, Austria, 2018) (14). Skirtumai
tarp im¢iy buvo laikomi reik§mingais, kai statistiniy metody p-reikSmés buvo mazesnés uz

0.05.
3.4. Valstybés mastu taikyti ribojimai

COVID-19 pandemijos metu Lietuvoje visos Salies mastu taikyti ribojimai buvo labai
aktualiis [SY sergantiems asmenims ir jy artimiesiems.

Pilieciy jud¢jimo kontrol¢ tarp savivaldybiy Salies viduje (15) apsunkino ligoniy
atvykimg i ligoning operacijoms ir kontroliniams vizitams. Visos pandemijos metu ligoniai
planine tvarka buvo guldomi tik su salyga, kad turi neigiama COVID-19 testa arba yra
pasiskiepij¢ nuo COVID-19 infekcijos (Sis ribojimy palengvinimas imtas taikyti pradéjus
visuoting gyventojy vakcinacijg) (16). Jei asmuo suplanuotos hospitalizacijos metu sirgo
COVID-19 infekcija, jo gydymas turéjo biiti nukeliamas. Pandemijos salygomis tiksliai
planuoti ligoniy gydyma ir tokiy plany laikytis buvo itin sudétinga dél nuolat besikeiciancios
epidemiologinés situacijos Salyje ir visame pasaulyje.

Vakcinos nuo COVID-19 greitai tapo pagrindiniu pandemijos valdymo jrankiu visame
pasaulyje. Vis délto, i§ visy serganéiyjy ISY Lietuvoje, tik vyresni nei 16 m. ligoniai galéjo
iSkart pasinaudoti vakciny teikiama apsauga. Jaunesni asmenys, sudarantys absoliucig
daugumg visos [SY serganéiyjy populiacijos Lietuvoje, turéjo sulaukti, kol vakcinos bus
registruotos vartojimui jy amziaus zmonéms. Europos vaisty asociacija (angl. European
Medicines Agency, EMA) vakcinas nuo COVID-19 5 — 11 m. amziaus vaikams leido vartoti

beveik po vieneriy, o jaunesniems nei 6 mén. vaikams — beveik po dviejy mety nuo pirmosios
8



COVID-19 vakcinos registravimo Europoje (17-19). Tai reiské, kad vakciny nuo COVID-19
atsiradimas pacioje pradzioje neturéjo jtakos didelei daliai [SY serganéiyjy Lietuvoje. Siy
ligoniy galimybé uzsikrésti COVID-19 infekcija iSliko didelé. Uzsikréte COVID-19 infekcija,
Sie asmenys negal¢jo biiti hospitalizuojami planinéms operacijoms ir jy gydymas tur¢jo biiti

perkeliamas véliau.

3.5. Istaigos mastu taikyti ribojimai

v W —

COVID-19 pandemijos kelti i§Stukiai Lietuvoje lémé jvairiy suvarzymy taikyma ne tik
valstybés, bet ir sveikatos prieziliros jstaigy mastu.

VUL SK perorganizavo daugelio ligoninés skyriy darba tam, kad pakakty personalo ir
lovy skai¢iaus COVID-19 ligoniams. D¢l infekcijy kontrolés Sia liga sergantys asmenys
privaléjo biiti gydomi tik uzdaruose, jiems skirtuose skyriuose. Visy ligoniy lankymas
pandemijos metu buvo grieztai ribojamas, kai kada ir visiSkai uzdraustas. Taip pat buvo
siekiama, kad kuo maziau personalo, dirban¢io COVID-19 skyriuose, tuo pat metu dirbty ir su
ligoniais, kurie neserga COVID-19 infekcija. Dalis jvairaus rango medicinos darbuotojy buvo
perkelti arba savanoriskai per¢jo dirbti i skyrius, kuriuose buvo gydomi sergantieji COVID-19
infekcija. Daugelis ligoninés skyriy buvo sumazinti, o kai kurie visiskai uzdaryti ir pertvarkyti
darbui su COVID-19 ligoniais. Visi §ie veiksniai stipriai veiké ne dél COVID-19 teikiamy
stacionariniy sveikatos priezitiros paslaugy, tarp jy — ir jgimty Sirdies ydy chirurgijos — teikima.

ISY chirurgijos paslaugy teikima pandemijos metu labiausiai stabdé personalo
(gydytojy, slaugytojy, slaugytojo padejéjy, valytojy, iSéjusiy dirbti | COVID-19 skyrius) bei
medicininés jrangos (kuri buvo laikinai naudojama COVID-19 serganciyjy gydymui) stoka.
Dél $iy priezas¢iy labai sumaZéjo reanimacijos, j kuria veZami visi ligoniai po ISY operacijy,

darbo pajégumas. Ligoniy lankymo bei buvimo kartu su jais ligoningje ribojimai taip pat sukele

VW —

3.6. Priemonés, kuriy imtasi siekiant sumazinti ribojimy poveikj ISY chirurgijos

paslaugoms

Nepaisant daugelio veiksniy, apsunkinusiy sklandy paslaugy teikimg pandemijos metu,
VUL SK vis tiek buvo stengiamasi uztikrinti kaip jmanoma geresnj JSY chirurgijos paslaugy

prieinamuma tuo paciu islaikant susitelkimg COVID-19 pandemijos valdymui.



Visy pirma, pandemijos metu ISY centro ligoniai ir jy artimieji j ligonine galéjo patekti
naudodamiesi atskiru jéjimu ir koridoriumi. Taip buvo mazinamas COVID-19 infekcijos
plitimas ir uzsikrétimo pavojus.

ISY komandos darbas buvo organizuojamas taip, kad personalas dirbty pastoviomis
dviejy — trijy asmeny komandomis. Darbuotojy bendravimas tarpusavyje buvo ribojamas.
Ligoniy aptarimai, jei tik jmanoma, vykdavo nuotoliniu budu, gyvai buvo aptarin¢jami tik
bitiniausi atvejai. Procediirose ir apziiirose dalyvaudavo tik bitinas personalas. Siomis
priemonémis siekta apsaugoti ligonius, sumazinti potencialius nuostolius bei viruso i$plitimo
masta kam nors i§ JSY komandos ar ligoniy uzsikrétus COVID-19.

ISY gydymas yra neatsiejamas nuo komplikacijy. Pandemijos metu dél riboto ir sunkiai
prognozuojamo ambulatoriniy sveikatos priezitiros paslaugy prieinamumo pasikeitée JSY
ligoniy guldymo ir iSraSymo i§ ligoninés taktika. Daliai ligoniy, kurie normaliomis
aplinkybémis galéty bent kurj laikg laukti operacijos namuose arba biiti gydomi
konservatyviomis priemonémis, pandemijos metu operacija buvo rekomenduojama santykinai
anksciau. Taip buvo siekiama iSvengti biikles pablogéjimo ir kity komplikacijy, kurios galéty
biiti nepastebétos arba nesuvaldytos dél sutrikusio sveikatos priezitiros paslaugy teikimo
ambulatorinéje grandyje, negalé¢jimo atvykti j gydymo jstaigg dél karantino ribojimy ir kity,
sunkiai numatomy, priezas¢iy (pvz., vyresniems ligoniams, turintiems PPD, defekto plastikos
operacija buvo sitiloma anksciau siekiant i§vengti plautinés hipertenzijos ir/ar Eisenmengerio
sindromo i$sivystymo). Taip pat, nepaisant potencialiai ilgesnés hospitalizacijos trukmes, buvo
sieckiama iSraSyti ligonius kuo geresnés sveikatos, paliekant kuo maZziau nepastebéty
komplikacijy arba galimybiy joms atsirasti (pvz., operuoti ligoniai biidavo iSrasomi tik visiskai

sugijus zaizdai ir paSalinus sitles).
4. REZULTATAI

4.1. Tiriamujy grupés

Pandemijos laikotarpis, trukegs nuo 2020 m. vasario 28 d. iki 2022 m. balandZio 20 d.
imtinai, turéjo 783 dienas. Per §j laika JSY chirurginiam gydymui buvo hospitalizuota 290
ligoniy, atliktos 354 procediiros, i§ jy — 54 revizijos. PrieSpandeminis laikotarpis, trukes nuo
2018 m. balandzio 1 d. iki 2020 m. vasario 27 d. imtinai, turéjo 689 dienas. Per §j laikotarpi
ISY chirurginiam gydymui buvo hospitalizuota 310 ligoniy, atliktos 388 procediiros, i$ jy — 70
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revizijy. Palyginus abi tiriamyjy grupes pagal tiriamyjy laikotarpiy trukme, bei hospitalizuoty

ligoniy ir atlikty procediiry skai¢iy, nerasta statistiskai reikSmingy skirtumy (p-reikSmé > 0.05).
4.2. Ligoniai

Pandemijos metu JSY chirurginiam gydymui buvo hospitalizuoti 162 (55.82%)
vyriSkosios ir 128 (44.14%) moterisSkos lyties ligoniai, vyry ir motery santykis buvo 1.27:1. Iki
pandemijos, analogiskai, buvo hospitalizuoti 163 (52.58%) vyriSkos lyties ir 147 (47.42%)
moteriskos lyties asmenys. Vyry ir motery santykis buvo 1.11:1. Palyginus abi tiriamyjy
grupes, statistiSkai reikSmingy ligoniy pasiskirstymo pagal lytj skirtumy nerasta.

Abi tirlamyjy grupés buvo lygintos pagal ligoniy amziy operacijos dieng bei
pasiskirstyma pagal amziaus grupes. Revizijos nejtrauktos j Siuos skaiCiavimus. Ligoniy
amziaus mediana pandemijos grup¢je buvo statistiSkai reikSmingai mazesné¢ lyginant su
priepSandemine grupe (237.5 (24 — 866.8) dienos ir 385.6 (75.5 — 2024.8) dienos) (p-reikSme
< 0.05). Abiejose tiriamyjy grupése ligoniai pagal amziy operacijos dieng buvo suskirstyti i
naujagimius (0 — 28 dieny amziaus), kiidikius (1 — 12 ménesiy amziaus), vaikus (1 — 18 mety
amziaus) ir suaugusius (vyresnius nei 18 mety amziaus) (1 paveikslas). Pastebéta, kad
pandemijos metu operuoty naujagimiy skaicius buvo reikSmingai didesnis nei prie$ pandemija
(atitinkamai 80 (26.67%) ir 57 (17.92%) ligoniai, p-reikSmé < 0.05). Kitose amziaus grupése
ligoniy skaicius reik§mingai nesiskyré tarp tiriamyjy grupiy. Taip pat rasta, kad pandemijos
metu operuoti vaikai buvo reik§mingai jaunesni nei prie§ pandemija (vaiky grupéje amziaus
mediana atitinkamai 937 (603 — 1914) ir 1745 (1037 — 3474) dienos, p-reik§me < 0.05) (1

lentelé).
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Pandemijos metu PrieS pandemija p-reik§mé
Paguldymai i ligoning

I viso (n, (%)) 290 (100) 310 (100) >0.05
Vyrai (n, (%)) 162 (55.86) 163 (52.58) >0.05
Moterys (n, (%)) 128 (44.14) 147 (47.42) >0.05
Vyrai : moterys 1.27:1 1.11:1 >0.05
Naujagimiai (n, (%)) 73 (25.17) 53 (17.10) <0.05
Kiudikiai (n, (%)) 86 (29.66) 98 (31.61) >0.05
Vaikai (n, (%)) 127 (43.79) 148 (47.74) >0.05
Suaugusieji (n, (%)) 4(1.38) 11 (3.55) >0.05

AmZius operacijos diena (dienos)
Bendras (X, (IQR)) 237.5 (24 — 866.8) 385.6 (75.5 —2024.8) <0.05
Naujagimiai (X, (IQR)) 7(4-17.3) 6(4-11) >0.05
Kudikiai (X, (IQR)) 141 (68 —212) 130 (79 —201) >0.05
Vaikai (X, (IQR)) 937 (603 — 1914) 1745 (1037 — 3474) <0.05
Suaugusieji (X, (IQR)) 8250.5 (7335.8 —9303) 11362 (8178 — 12218) >0.05
IS viso atlikta procediiry (n, (%)) 354 (100) 388 (100) >0.05

Hospitalizacijos trukmé (dienos)
16 (11 -26) 12 (8 —24) <0.05

(X, IQR))
Ankstyvasis pooperacinis

13 (4.48) 15 (4.83) >0.05

mir§tamumas (n, (%))

1 lentelé. Pagrindinés abiejy tiriamyjy grupiy charakteristikos bei jy palyginimas.
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1 paveikslas. Ligoniy pasiskirstymas pagal amziaus grupes abiejose tiriamyjy grupése.
4.3. Operacijos

Visos chirurginés operacijos pandemijos ir prieSpandemingje grupése pagal savo tipa
bei skubuma buvo suklasifikuotos i keturias kategorijas — planinés pirmg karta atlickamos,
planinés pakartotinés, skubios operacijos ir revizijos. Pandeminé ir prieSpandeminé grupés
buvo palygintos pagal operacijy skaiciy kiekvienoje kategorijoje. Pandemijos laikotarpiu
reikSmingai daugiau ligoniy buvo operuoti skubos tvarka nei prie§ pandemija (atitinkamai 39
(11.02%) ir 23 (5.93%) operacijos, p-reiksmé < 0.05). Taip pat buvo pastebéta tendencija, kad
per pandemija sumazéjo planiniy pirmg kartg atliekamy operacijy skaicius (184 (51.98%) ir
229 (59.02%) operacijos , p-reiksmé = 0.05) ir padidéjo planiniy pakartotiniy operacijy
skaicius (77 (21.75%) ir 66 (17.01%), p-reiksSmé = 0.05) (2 paveikslas).
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2 paveikslas. Skirtingy kategorijy operacijy skaiCius abiejose tiriamyjy grupése.
4.4. Pandemijos jtaka JSY chirurgijos paslaugy kokybei

Siame tyrime pandemijos jtaka ISY chirurgijos paslaugy kokybei Lietuvoje atspindi
pirming ir antriné baigtys — ankstyvasis pooperacinis ligoniy mirStamumas bei hospitalizacijos
trukmé. Papildomai vertintas rodiklis — atlikty procediiry ir hospitalizacijy skaiciaus santykis.
Sie rodikliai buvo apskai¢iuoti atskirai abiem tiriamyjy grupéms ir palyginti tarpusavyje.

Nepaisant skubiy operacijy skaiciaus padidéjimo, kurij, tikétina, paskatino valstybés
mastu taikytos pandemijos valdymo priemonés, bendras ankstyvasis mir§tamumas po JSY
operacijy isliko panasus tarp ligoniy, operuoty pandemijos metu, ir operuoty prie§ pandemija
(13 (4.48%) ir 15 (4.83%) ligoniy, p-reiksme > 0.05) (1 lentelé). Palyginus skirtingy amziaus
grupiy ligoniy operacinj mir§tamuma pandemijos metu ir prie§ ja, taip pat nebuvo rasta

statistiSkai reik§mingy skirtumy (2 lentele).
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Ankstyvasis pooperacinis mirStamumas
AmZiaus grupé (n, (%)) p-reik§mé
Pandemijos metu Pries pandemija
Naujagimiai 9 (11.25) 5@8.77) >0.05
Kidikiai 4 (4.49) 9@8.91) >0.05
Vaikai 0(0) 1(0.67) >0.05
Suaugusieji 0(0) 0(0) -

2 lentelé. Ankstyvojo pooperacinio mirStamumo palyginimas tarp abiejy tiriamyjy

grupiy.

Palyginus ligoniy gul¢jimo ligoningje trukme tarp pandeminés ir prieSpandeminés
grupiy, rasta reikSmingy skirtumy. Vertinant bendrai, pandemijos metu ligoniai ligoninéje
guléjo reikSmingai ilgiau nei prie$ pandemijg (hospitalizacijos trukmés mediana atitinkamai 16
(11—-26) ir 12 (8 — 24) dieny, p-reiksmé < 0.05) (1 lentele). Palyginus hospitalizacijos trukmes
skirtingose amziaus grupése, pastebéta, kad pandemijos metu ilgiau ligoninéje guléjo dél JSY
operuoti vaikai (hospitalizacijos trukmés mediana atitinkamai 12 (9 — 18) ir 9 (8 — 13) dieny,
p-reikSme < 0.05) ir suaugusieji (hospitalizacijos trukmés mediana atitinkamai 24 (17.75 —
31.75) ir 13 (5.5 — 14.5) dieny, p-reikSmé < 0.05), panaSiy skirtumy naujagimiy ir vaiky
amziaus grupése nebuvo rasta (3 lentel¢). Skirtingy amziaus grupiy ligoniy hospitalizacijos

trukmeés tendencijos bei jy skirtumai pandemijos metu ir prie§ pandemija vizualiai pavaizduoti

3 paveiksle.
Hospitalizacijos trukmé
AmZiaus grupé (dienos) (X, (IQR)) p-reik§mé
Pandemijos metu Pries§ pandemija

Naujagimiai 25 (18 -37) 27.5(20-34) >0.05
Kudikiai 16 (13 -29) 17 (11 -29) >0.05

Vaikai 12 (9 - 18) 9(8-13) <0.05
Suaugusieji 24 (17.75 - 31.75) 13 (5.5-14.5) <0.05

3 lentelé. Hospitalizacijos trukmés palyginimas tarp skirtingy amziaus grupiy ligoniy

abiejose tiriamyjy grupése.
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Abiegjose tiriamyjy grupése atlikty procediry ir hospitalizacijy skaiciaus santykio

palyginimas neatskleidé jokiy reik§mingy skirtumy nei skai¢iuojant §j santykj bendrai, nei

atskirai kiekvienai amziaus grupei (4 lentelé).

AmZiaus N (procediiry) / N (hospitalizacijy) Santykis
p-reik§mé

grupé Pandemijos metu | Prie§ pandemija | Pandemijos metu | Prie§ pandemija
Naujagimiai 119/73 90/53 1.63 1.70 >0.05
Kudikiai 95/86 122/98 1.10 1.25 >0.05
Vaikai 136/127 164/148 1.07 1.11 >0.05
Suaugusieji 4/4 12/11 1 1.09 >0.05
BENDRAI 354/290 388/310 1.22 1.25 >0.05

4 lentelé. atlikty procediiry ir hospitalizacijy skaiciaus santykio palyginimas abiejose

tirlamyjy grupése.
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3 paveikslas. Duomeny sklaidos empirinio tankio diagramos, atspindincios skirtingy amziaus

grupiy ligoniy hospitalizacijos trukmés skirtumus tarp abiejy tiriamyjy grupiy.
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5. DISKUSIJA

5.1. Rezultaty apZvalga

Siame tyrime retrospektyviai analizuojama, kokig jtaka COVID-19 pandemijos metu
valstybés ir jstaigos mastu taikyti ribojimai turéjo vienos itin specifiSkos ligoniy grupés
gydymo paslaugoms vienoje Salyje. Tiriamas ribojimy poveikis per visg pandemijos laikotarpi
Lietuvoje (nuo pirmo COVID-19 infekcijos atvejo patvirtinimo datos iki paskutiniy kasdienio
gyvenimo suvarzymy taikymo at§aukimo). Tiriamoji grupé i§ ligoniy, operuoty dél ISY per §j
laikotarpj, palyginta su kontroline grupe, sudaryta i§ panasSaus skaiciaus ligoniy, operuoty iki
pandemijos.

Ly¢iy pasiskirstymas tarp serganéiyjy ISY, kaip teigiama literatiiroje, jvairuoja
priklausomai nuo konkrecios ydos ir jos atsiradimo etiologijos (20). Vertinant bendrai,
stebimas $iek tiek didesnis ISY paplitimas vyriskos lyties asmeny tarpe (21,22). Sio tyrimo
rezultatai taip pat patvirtina §j teiginj — vyry ir motery santykis tiek bendrai, tiek tarp
pandemings ir prieSpandeminés tiriamyjy grupiy buvo panasus, vyriskos lyties ligoniy skaicius
visais atvejais buvo Siek tiek didesnis, taciau §is skirtumas nebuvo statistiSkai reikSmingas.

ISY dazniausiai yra diagnozuojamos ir gydomos ankstyvame amziuje (23). Siame
tyrime tirty ligoniy amziaus operacijos dieng mediana buvo reikSmingai mazesné¢ pandemijos
metu nei prie§ pandemijg. Biity sunku Sio radinio nesusieti su pastebéjimu, kad pandemijos
metu Lietuvoje dél JSY buvo operuota reik§mingai daugiau naujagimiy ligoniy. Mokslinéje
literatiiroje pastebima tendencija, kad JSY ligoniai, kuriems reikalingas skubus chirurginis
gydymas, daZniausiai yra jaunesni nei vieneriy mety amziaus. Pandemijos metu Lietuvoje
skubos tvarka dél [SY buvo operuota reik§mingai daugiau ligoniy nei prie§ pandemija. Sie
veiksniai taip pat galéjo lemti jaunesn;j vidutinj ligoniy amziy pandemijos laikotarpiu (24,25).

Remiantis mokslingje literatiiroje pateikiama jvairiy medicinos specialybiy,
neapsiribojant Sirdies ir kriitinés chirurgija, patirtimi, dél riboty iStekliy, kraujo produkty
trikumo bei butinybés mazinti ligoniy kontakta su COVID-19 infekcija, pandemijos metu
sumazéjo planiniy ir pagauséjo skubos tvarka atliekamy chirurginiy operacijy skaicius (26,27).
Siame darbe apraSomo tyrimo metu taip pat buvo stebétas reik§mingas skubiy [SY operacijy
skaiGiaus padidéjimas pandemijos grupe lyginant su prie§pandemine grupe. Sis pokytis taip pat
galéty biti siejamas su jvairiais veiksniais, trikdiusiais sklandZig ambulatorine JSY prieZifira
pandemijos metu. Vienoje apklausoje apie rety ligy gydymo ypatumus COVID-19 pandemijos
metu buvo pristatyti pagrindiniai i§§iikiai, su kuriais, jy pa¢iy nuomone, susidiiré patys retomis
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ligomis sergantys ligoniai — sveikatos priezitiros paslaugy neprieinamumas, atSaukti vizitai pas
sveikatos prieziiiros specialistus, medicinos priemoniy stoka (28). Stingant uztikrintumo dél
kokybiskos ambulatorinés JSY ligoniy prieziiiros dazniau buvo pasirenkama jiems sidlyti
chirurginj gydyma, kai kuriais atvejais — ir skubos tvarka. Tai 1émé reikSmingus skubiy ir
planiniy operacijy skaiciaus persitvarkymus pandemijos metu.

Nepaisant visy minéty veiksniy, 1émusiy poslinkj link skubiy JSY chirurgijos paslaugy
pandemijos metu Lietuvoje, nebuvo pastebéta reik§mingy skirtumy lyginant bendrus ISY
chirurgijos paslaugy teikimo aktyvumo rodiklius — hospitalizuoty ligoniy ir atlikty procediiry
skaiiy — tarp abiejy lyginamyjy grupiy. Sis radinys, bent i§ dalies nulemtas dideliy personalo
pastangy organizuojant [SY ligoniy gydyma krizés laikotarpiu, ryskiai i§siskiria i§ tarptautinés
patirties, liudijangios reik§mingus ISY atvejy kiekio ir paslaugy teikimo sumazéjimus
panaSiuose centruose jvairiose pasaulio valstybése (29—32). Sis radinys suponuoja, kad
Lietuvoje COVID-19 pandemijos metu JSY chirurgijos paslaugy prieinamumas isliko panasus
kaip ir iki pandemijos.

COVID-19 pandemijos metu bendra dél JSY operuoty ligoniy guléjimo ligoninéje
trukmés mediana buvo reikSmingai ilgesné nei ty, kurie buvo gydyti prie§ pandemija. Tam
neabejotinai jtakos tur¢jo didesnis skubos tvarka operuoty bei jaunesnio amziaus ligoniy kiekis
(33,34). Atskirai verta paminéti VUL SK JSY komandos siekj ligonius israsyti i§ ligoninés kuo
geresnes bendros buklés. Tai ilgino kai kuriy ligoniy gul¢jimo ligoningje trukme, taciau suteike
galimybe pastebéti ir suvaldyti pacias ankstyviausias komplikacijas. To nebuvo galima
uztikrinti iSrasant ligonius jprasta tvarka, kadangi ambulatoriniy sveikatos prieziiiros paslaugy,
svarbiy pooperacinei JSY ligoniy prieziiirai po i§ra§ymo i3 ligoninés, prieinamumas buvo itin
ribotas visa pandemijos laikotarpj (23,31). Lyginant ligoniy hospitalizacijos trukme pagal jy
amziy, pastebéta, kad tiek pandemijos metu, tiek iki jos didziausia guléjimo ligoninéje trukmés
mediana buvo naujagimiy, o maziausia — vaiky tarpe. Sis radinys dera su mokslinéje literatiiroje
randama tendencija, kad jaunas ligoniy su [SY amzius yra vienas i§ veiksniy, ilginandiy
hospitalizacijos trukme (35), taip pat su jau aptartu faktu, kad pandemijos metu dél [SY
Lietuvoje operuoti ligoniai buvo vidutiniskai jaunesni nei prie§ pandemija.

Lietuvoje pandemijos metu, ankstyvasis mir§tamumas po JSY operacijy iliko panasus kaip ir

pries pandemija.
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5.2. Rezultaty svarba

Didel¢ dalis mokslinés literatiiros, analizuojanc¢ios COVID-19 pandemijos jtaka
sveikatos priezitiros paslaugoms, buvo publikuota vis dar tebesitesiant krizei. Nuo pat
pandemijos pradZios jos mastas ir poveikis labai stipriai keitési, tod¢l Siose publikacijose
pateikiamos i§vados negali patikimai apibendrinti visos krizés laikotarpio. Siame
baigiamajame magistro darbe apraSomas tyrimas ir jo rezultatai prisideda pildant §ig moksliniy
tyrimy, jvairiais pjiiviais apzvelgianciy ir analizuojanciy COVID-19 pandemija, spraga.

Dél Lietuvoje susikloséiusio JSY gydymo modelio, kuomet visos su §iy ydy gydymu
susijusios paslaugos yra teikiamos viename santykinai nedideliame, ta¢iau itin specializuotame
centre vienoje istaigoje, Sio tyrimo rezultatai reprezentuoja visos Lietuvos situacija, taip pat
jiems jtakos neturi variacijos tarp skirtingy $alies regiony ir jstaigy. Sie rezultatai gali bati
vertingi kitiems panaSaus dydzio JSY centrams uZsienyje. Tyrime apibendrinta COVID-19

pandemijos patirtis gali buti svarbi ruoSiantis panasiems jvykiams ateityje.
5.3. Tyrimo trakumai

Niekas negali tiksliai nuspéti, kada pasaulj iStiks pandemija, lygiai taip pat nejmanoma
atlikti prospektyvaus randomizuoto kontroliuojamo tyrimo, kuris, aplenkdamas pacig krize,
jvertinty pandemijos pasekmes. Tokius jvykius galima analizuoti tik retrospektyviai. Butent
toks yra ir $is tyrimas.

Duomenys | Siame tyrime naudota duomeny baz¢ buvo renkami i§ medicininiy
dokumenty, todél tyrime pateikiamy rezultaty tiksluma bei iSvady svaruma gali mazinti
potencialios duomeny rinkimo bei klasifikavimo klaidos.

Siame tyrime analizuota nedidelio [SY centro patirtis per santykinai trumpg laikotarpj,
o tai lémé santykinai maza tiriamyjy skai¢iy. Mazame centre sunkiau surinkti didele tiriamyjy
imtj ir atitinkama kontroling grupe, ypa¢ kai pagrindinis tiriamyjy jtraukimo kriterijus yra
konkretus ir santykinai trumpas laiko intervalas, kuomet tiriamieji buvo gydomi.

VUL SK ISY centras teikia paslaugas jvairaus amziaus ligoniams. Visi jie buvo jtraukti
1 §] tyrima, taciau ligoniy pasiskirstymas pagal amziy nebuvo tolygus. Dél itin mazo suaugusiy

(GUCH) ligoniy skaiciaus rezultatai, lieCiantys §ig amZziaus grupe, yra tik orientaciniai.
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6. ISVADOS

Lietuvoje COVID-19 pandemijos metu susiklos¢iusios salygos nebuvo palankios
sveikatos prieZifiros paslaugy ne dél COVID-19 teikimui. JSY chirurgijos paslaugos buvo
teikiamos pagrindinéje ligonin¢je, atsakingoje uz pandemijos valdymg ir sunkiausiomis
COVID-19 formomis serganciyjy gydyma. [vairiis valstybés ir jstaigos mastu taikyti su
pandemijos valdymu susij¢ ribojimai lémé reikSmingus vidutinio ligoniy amziaus, vidutinés
guléjimo ligonin¢je trukmés bei skubiy ir planiniy paslaugy skaiciaus skirtumus tarp
lyginamyjy grupiy. Vis délto, bendras ISY chirurgijos paslaugy prieinamumas ir kokybé

COVID-19 pandemijos metu Lietuvoje i§liko panasis, kaip ir iki pandemijos.
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Abstract

Introduction: CHD is a unique group of medical pathologies. Literature worldwide reports
significant decrements in the case volume of patients with these conditions due to the recent
global pandemic of coronavirus disease 2019. The only centre providing congenital cardiac care
for Lithuanian population is in a hospital which was the main medical institution for the sickest
coronavirus disease 2019 patients. Hence, this centre had to maintain its service alongside the
mobilisation of resources to tackle the crisis. Aim of Study: To evaluate the effect of the
pandemic on the service of congenital heart surgery in Lithuania. Methods: The activity of a
single centre providing congenital heart care working in a main coronavirus 2019 pandemic
hospital during the pandemic was analysed and compared to a matched period of pre-pandemic
activity. Results: The number of admitted patients was similar during both pre-pandemic and
pandemic periods. During the pandemic period, younger patients were more often operated as
urgent cases. Their postoperative length of stay was longer. However, there were no differences
in early postoperative mortality between the two groups. Conclusions: It was possible to
maintain an accessible and high-quality specialised congenital cardiac care for various age
patients during global pandemic events, while working in the main pandemic hospital.

CHD is a unique group of pathologies because of its complex nature and the need of well-
coordinated care from many different healthcare specialists, caregivers, and patients themselves.
World-wide prevalence of CHD is estimated to be about 7-8 cases per 1000 live births (or ~ 1%
of all newborns).!® Despite relative rareness of these pathologies, the burden of CHD remains
high. CHD-related admissions are distinguished from others by a significantly higher mortality
risk, a tendency of disproportionately high healthcare resource utilisation, and, consequently,
high costs of treatment.*

Recent coronavirus disease 2019 (COVID-19) pandemic has been a strenuous challenge for
every healthcare system around the globe. Redistribution of human and material resources as
well as lockdown restrictions led to a decrease in the volume of healthcare services for all non-
COVID patients, which was especially visible in the beginning of the pandemic.® In the context
of CHD, various studies not only report significant decrease in the volume of surgeries during
the pandemic but also emphasise considerable psychological stress experienced by CHD
patients and their relatives.®®

In Lithuania, delivery of congenital heart surgery services was complicated by various
governmental and institutional restrictions that were introduced to help manage the pandemic.

The only facility that provides congenital cardiac care for Lithuanian patients is Vilnius
University Hospital Santaros Clinics, which was also the main COVID-19 hospital in
Lithuania during the pandemic. Vilnius University Hospital Santaros Clinics had to
redistribute its resources for COVID-19 management at the same time fulfilling the needs of
CHD treatment, as no other institution in Lithuania could provide this care. The main
motive of conducting this study was to analyse how were the accessibility and immediate
postoperative outcomes of CHD treatment in Lithuania affected throughout the whole
period of pandemic restrictions.

This study aims to provide a reflection on past events, to share our experience in maintaining
high-quality CHD service during a pandemic event in a main hospital designated to deal with
said pandemic, and to help better prepare for any upcoming healthcare disturbances in the
future. Majority of scientific literature on this topic was published while the crisis was ongoing
and still developing, hence it was concentrated on an interval rather than the whole period of the
pandemic. Our study aims to help filling this knowledge gap, especially in the field of congenital
heart care.

https://doi.org/10.1017/51047951123004420 Published online by Cambridge University Press
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Materials and methods
Study design

This study is a retrospective analysis of the impact of COVID-19
pandemic to CHD treatment in a single tertiary CHD surgery centre
working in the main pandemic hospital. The data for this study were
gathered while performing an audit of clinical activity and outcomes
of our centre. No information which could allow patient
identification was accessible nor used by the researchers in this
study. First case of COVID-19 infection in Lithuania was confirmed
on 28 February 2020, and the last country-wide lockdown was lifted
on 20 April 2022. This period was defined as the “pandemic period”.
A period between 1 April 2018 and 27 February 2020, during which
a similar number of patients were treated was defined as a
“pre-pandemic period” and acts as a control cohort in the analysis.
To measure the impact of COVID-19 to CHD treatment availability
and quality in our centre, we have compared our surgical activity
and outcomes.

Surgical activity was defined as the number of patients treated
during each period. It is a compound variable and includes the total
number of treated patients, the number of neonates, infants,
children, and adults with CHD treated, the total number of surgical
procedures performed, the total number of elective (sum of elective
primary (closures of atrial and septal defects, repairs of the patent
ductus arteriosus, anomalous pulmonary vein returns, atrio-
ventricular communications, tetralogies of Fallot, routine pace-
maker implantations, routine repairs of the aorta and/or aortic
valve, routine repairs of the pulmonary artery, and/or valve of the
pulmonary artery) and elective re-do (second- and third-stage
palliations of hypoplastic left heart syndrome, repeated pacemaker
procedures, repeated septal myectomies, implantations of pulmo-
nary artery conduits and similar) procedures), the total number of
urgent (procedures performed immediately after decision to
operate due to clinical deterioration of the patient, such as heart
transplant surgeries, connections of the extracorporeal membrane
oxygenation machines or ventricular assist devices, urgent arterial
switch operations, stage 1 palliations of hypoplastic left heart
syndrome, urgent Blalock-Thomas-Taussig shunt procedures,
repairs of the anomalous left coronary artery from pulmonary
artery, implantations of pacemakers and catheters for peritoneal
dialysis, plications of the diaphragm) and revision (surgical
re-explorations for bleeding, delayed chest closures after stage 1
palliation of hypoplastic left heart syndrome or other complex
CHD repair requiring delayed chest closure and similar)
procedures. If a patient was stabilised prior to the surgery, stage
1 palliations of hypoplastic left heart syndrome and arterial switch
operations were not classified as urgent.

The primary outcome of our analysis was the surgical mortality
(which includes operative and early 30-day postoperative mortal-
ity), and the secondary outcome was the length of hospital stay.

Also, we used procedures per admission ratio to better illustrate
the quality of treatment. To calculate this ratio, the total number of
all procedures, including revisions, performed throughout a period
of time, was divided by the number of all inpatient admissions in
the same period. Ideally, if one surgery is performed for each
admitted patient, the ratio is equal to one. As more repeated
procedures (e.g., revisions or re-do surgeries on the same
admission) are performed, the ratio increases. Together with the
surgical mortality and the length of hospital stay, the procedures
per admission ratio can give more insight into the quality of
CHD care.

https://doi.org/10.1017/51047951123004420 Published online by Cambridge University Press
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Statistical analysis

The distribution of quantitative data was tested by comparing the
central tendency (mean, median, and mode) and by calculating
the Shapiro-Wilk criterion of each variable. Quantitative data are
reported as a mean (X) and standard deviation (SD) or a median
(X) and interquartile range according to the distribution.
Qualitative data are reported as counts and percentages. The
data between the two periods were compared using student’s
t-test, Mann-Whitney U, Kruskal-Wallis H, X2, and Fisher’s
exact tests according to the variable type and distribution.
Statistical analysis was performed using the R statistical software
(R Core Team, R Foundation for Statistical Computing: Vienna,
Austria, 2018).° Level of statistical significance was chosen to
be 0.05.

Restrictions imposed by the government

Among the restrictions imposed by the Lithuanian government,
some were especially relevant for congenital cardiac care during the
pandemic. Control of citizens’ mobility across the country'®
complicated CHD patients’ arrival to the hospital for surgery or
follow-up visits. For the whole pandemic, elective hospital
admissions were available only with a negative COVID-19 test'!
or, later, a positive vaccination status. If a CHD patient was sick
with COVID-19 at the time of a planned visit, his or her admission
would have to be postponed for unclear future. Vaccines quickly
became a keystone in the management of the pandemic. Only adult
CHD patients could benefit from public vaccination against
COVID-19 in the initial phase. Younger patients, who comprise
the majority of CHD population, had to wait until the vaccines
were registered for use in their age groups. European Medicines
Agency recommendations for the vaccination of 5-11 years old
and older than 6 months patients, respectively, were issued almost
one and two years after the approval of the first COVID-19 vaccine
in Europe.!*"14

Restrictions imposed by the institution

There were some restrictions imposed by the hospital adminis-
tration as well. Our institution experienced increased demand of
material and human resources to accommodate the pandemic
needs. Some units were reorganised to work distinctively with
COVID-19 patients, which consequently reduced capabilities of
therapeutic and surgical work in other hospital departments. In
our case, the number of intensive care beds for patients after CHD
repair was significantly reduced due to the lack of equipment
which was lent to COVID-19 units, or medical staff (doctors,
intensive care and surgical nurses, and nursing assistants) who
were transferred to work with COVID-19 patients. Visiting of
patients was prohibited, and abilities to stay in hospital together
with a child were limited, which was problematic both for our
patients and their families. Our hospital continuously worked as a
leading clinic in the pandemic context; however, it still aimed to
meet the needs of other patients, including the ones with CHD,
who could not receive care elsewhere.

Measures taken to mitigate the pandemic effect on the
congenital heart surgery service in Lithuania

Several measures were taken by the CHD team to confront the
pandemic challenges. First, a separate entrance and a corridor were
given to CHD patients to prevent cross-contamination. Everyone
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in the CHD team used to work in constant teams of two-three
colleagues. This was done to limit potential spread of the virus and
prevent collapses of the activity of the whole centre. Interactions
between staff and patients were reduced. Whenever possible,
patient discussions and multidisciplinary consults would be
organised remotely, only the crucial staff would participate in
procedures and patient exams. With impaired accessibility of
outpatient care in the whole country, our team took a different
approach on discharging patients from the hospital in the period of
pandemic restrictions. CHD patients would be released from
hospital in the best possible health, for example, with wounds
healed and sutures removed. In addition, during the pandemic,
patients who could, under normal circumstances, wait until
surgery or be managed conservatively for some time, were
admitted for surgery in order to prevent potential complications
(for example, older patients with atrial septal defects were operated
in order to prevent development of pulmonary hypertension and
Eisenmenger syndrome).

Results

The pandemic period (from 28 February 2020 to 20 April 2022)
had 783 days. During this time, 290 admissions to the CHD
department were observed. 354 procedures were performed during
this period, including 54 revisions. The pre-pandemic period (from
1 April 2018 to 28 February 2020), similarly, had a span of 689
days. Throughout this period, 310 patients were admitted, and a
total of 388 procedures were performed, including 70 revisions.
Differences in the number of admissions and procedures between
both periods were not statistically significant (p > 0.05).

https://doi.org/10.1017/51047951123004420 Published online by Cambridge University Press

both periods.

Among the patients admitted to CHD department during the
pandemic period, there were 162 (55.86) males and 128 (44.14)
females, and male-to-female ratio was 1.27:1. In the pre-pandemic
period, 163 (52.58) males and 147 (47.42) females were admitted;
male-to-female ratio was 1.11:1.

Patients in both cohorts were compared by their age at the day
of surgery. Revisions were not included in this analysis. Median
patient age at the day of surgery was significantly lower in the
pandemic cohort, compared to the pre-pandemic one (237.5
(24-866.8) versus 385.6 (75.5-2024.8) days, p < 0.05). For a more
detailed insight, patients in both cohorts were split into groups by
age-neonates (0-28 days), infants (1-12 months), children (1-18
years), and adults (older than 18 years) (Fig. 1). Statistically
significantly more neonates underwent surgical CHD repair
during the pandemic period (80 (26.67%) versus 57 (17.92%)
patients, p < 0.05). There was no significant different in the
number of operated infants, children, and adults between the two
periods. However, children, operated during the pandemic, were
significantly younger compared to pre-pandemic cohort (median
age 937 (1914-603) versus 1745 (3474-1037) days, respectively,
p < 0.05) (Table 1).

Every surgery performed throughout the two periods was classified
by its type. The categories were as follows: elective primary, elective
re-do, urgent, revision. The cohorts were compared by the number of
procedures in each category (Fig. 2). Significantly more patients
underwent urgent procedures during the pandemic period
(39 (11.02%) versus 23 (5.93%) patients requiring urgent procedures,
respectively, p < 0.05). During the pandemic period, less patients
underwent elective primary procedures (184 (51.98%) versus 229
(59.02%), p=0.05) and more patients underwent elective re-do
procedures (77 (21.75%) versus 66 (17.01%), p = 0.05).
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Table 1. Comparison of pandemic and pre-pandemic cohorts.

D. Budrys et al.

Pandemic Pre-pandemic p-value
Admission characteristics
Total (n, (%)) 290 (100) 310 (100) ) >0.05
Males (n, (%)) 162 (55.86) 163 (52.58) >0.05
Females (n, (%)) 128 (44.14) 147 (47.42) ‘ >0.05
Male-to-female ratio 127:1 11751 . >0.05
Neonates (n, (%)) 73 (25.17) 53 (17.10) <0.05
Infants (n, (%)) 86 (29.66) 98 (31.61) >0.05
Children (n, (%)) 127 (43.79) 148 (47.74) ‘ >0.05
Adults (n, (%)) 4 (1.38) 11 (3.55) : >0.05
Age on surgery (days)
Overall (%, (IQR)) . 237.5 (24-866.8) .385.6 (75.5-2024.8) . <0.05
Neonates (X, (IQR)) . 7 (4-17.3) . 6 (4-11) . >0.05
Infants (%, (IQR)) 141 (68-212) 130 (79-201) . >0.05
Children (%, (IQR)) 937 (603-1914) . 1745 (1037-3474) . <0.05
Adults (%, (IQR)) 6250.5 (7335.8-9303) .11,362 (8178-12218) . >0.05
Total procedures (n, (%)) ‘ 354 (100) . 388 (100) . >0.05
LOS (days) (%, (IQR)) 16 (11-26) 12 (8-24) . <0.05
Surgical mortality (n, (%)) i3 (4.48) 15 (4.83) v . >0.05

Figure 2. Surgery types among cohorts in both periods.
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Table 2. Surgical mortality among different age groups inside both cohorts.

Surgical mortality (n, (%))

Age group Pandemic Pre-pandemic p-value
Neonates 9 (11.25) 5 (8.77) >0.05
Infants ‘ 4 (4.49) 9 (8.91) >0.05
Children 0(0) 1 (0.67) >0.05
Adults 0(0) 0(0) -

Pandemic impact on the quality of CHD treatment

Quality of CHD treatment is represented by the primary and
secondary outcomes of this study - surgical mortality and length of
hospital stay.

Despite the shift of CHD treatment towards urgent care during
the pandemic, which was mainly caused by the imposed
governmental pandemic management measures, the COVID-19
impact on surgical mortality in our centre was statistically
insignificant (Tables 1 and 2). Overall, surgical mortality was
similar in the pandemic and pre-pandemic period (13 (4.48) versus
15 (4.83) patients, respectively, p > 0.05). Findings after more
detailed comparison in different age groups also showed no
statistical significance (Table 2).

The overall median length of hospital stay was significantly
longer during the pandemic period compared to the pre-pandemic
period (16 days versus 12 days, respectively, p < 0.05) (Table 1). A
more detailed comparison of the length of hospital stay among age
groups in both cohorts was performed. In the pandemic period,
children had significantly longer median hospital stay than in the
pre-pandemic period (12 and 9 days, respectively, p < 0.05)
(Table 3). Same was observed in the adult group (24 and 13 days,
p <0.05) (Table 3). The reason for these differences was the need to
discharge patients in their best possible health, as the access to
healthcare unrelated to COVID-19 was virtually unavailable
during the pandemic period.

To better illustrate the quality of CHD treatment, a procedures
per admission ratio was calculated for all age groups separately and
overall. As seen in Table 4, the said ratio remained similar in all age
groups and overall.

Discussion

In this study, the whole period of pandemic restrictions was
analysed from the perspective of one highly specific patient group
in one country. During the pandemic, the only specialised CHD
centre in Lithuania happened to be in the main pandemic hospital
responsible for the management of the pandemic crisis and taking
care of the sickest COVID-19 patients. Our study compared a
cohort of CHD patients who underwent surgical repair during the
pandemic period to a similar cohort of patients treated prior to the
crisis.

Gender distribution among CHD patients varies depending on
the exact disease and aetiology;15 however, there is evidence of
slight overall male predominance among CHD patients.'®!” This
was also true in our study, as the number of male and female
patients was similar in both pandemic and pre-pandemic periods.

During the pandemic, a significant increase in urgent
procedures was observed. It correlates with other findings in
literature, not only from the field of cardiothoracic surgery,
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Table 3. Length of hospital stay (LOS) among different age groups in both
cohorts.

LOS (days) (%, (IQR))

Age group Pandemic Pre-pandemic p-value
Neonates 25 (18-37) 27.5 (20-34) >0.05
Infants 16 (13-29) 17 (11-29) >0.05
Children 12 (9-18) 9 (8-13) <0.05
Adults 24 (17.75-31.75) 13 (5.5-14.5) <0.05

supporting a trend towards urgent surgical procedures during the
pandemic due to limited hospital resources, lack of blood products,
need to minimise the risk of patient exposure.’®!° An increase in
the number of urgent surgeries could be also connected to the
challenges in maintaining the quality of outpatient CHD care
during the pandemic. In one study, reflecting the situation of
patients with rare diseases during the pandemic, patients reported
challenges accessing healthcare, cancelled medical appointments,
shortages of medical supplies, etc.2’ However, such statements
cannot be validated with our study as it was concentrated
exclusively on inpatient CHD care. Despite the said fluctuations,
there was no significant decrease in the overall number of
admissions and procedures between both periods. It suggests that
due to immense efforts from the CHD team, the availability of
CHD treatment in Lithuania was not impacted by COVID-19
pandemic. This finding did not correspond to overall tendencies in
scientific literature, which mostly reported significant decrements
in case volume and utilisation of CHD care.”’ >

CHD patients are diagnosed and treated at a very young age.** In
our study, median patient age at the day of surgery was significantly
lower during the pandemic. This finding is possibly connected to
another observation that significantly more neonate patients
underwent surgical repair in the pandemic cohort. Also, it can be
related to the higher number of urgent procedures among patients in
the pandemic cohort, as these patients are usually presented to the
emergency department being less than 1 year old.??

Median length of hospital stay was significantly longer in the
pandemic group. When split into different age groups, neonates had
the longest median length of hospital stay and children had the
shortest, which was true for both cohorts. Hence, our study supports
the view that young age of CHD patient is a predictor of prolonged
hospital stay.”” While a shift towards younger patients and urgent
procedures did have an impact to increased median length of
hospital stay,”*?* the main reason for this was that, during the
pandemic, our team aimed to discharge patients in the best possible
health (e.g, after the wound was completely healed and the sutures
were removed), because discharged patients had virtually no access
to healthcare until the pandemic restrictions were alleviated.?*?*

Despite all fluctuations in CHD care faced during the
pandemic, immediate postoperative mortality remained similar
in both cohorts.

Relevance of the results

Majority of the articles on this topic concentrate on one interval of
the pandemic, as they were published while the crisis was still
ongoing. There is still a lack of studies that evaluate quality of
healthcare services throughout the whole period of COVID-19
pandemic. We hope that our study will contribute to filling this gap
of knowledge, especially in the specific field of CHD care.
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Table 4. Procedures per admission ratio among different age groups in both cohorts.

D. Budrys et al.

n (procedures) / n (admissions) Ratio
Age group Pandemic Pre-pandemic Pandemic Pre-pandemic p-value
Neonates 119/73 90/53 1.63 1.70 >0.05
Infants . 95/86 . 122/98 1.10 1.25 >0.05
Children ‘ 136/127 ‘ 164/148 1.07 111 >0.05
Adults ‘ 4/4 ‘ 12/11 it 1.09 >0.05
TOTAL . 354/290 ‘ 388/310 122 125 v >0.05
Neonates

2000

Densi

Figure 3. Tendencies in the length of hospital stay (LOS) among
different age groups in both periods.
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Conclusions

All around the globe, recent pandemic of COVID-19 has heavily
impacted accessibility of healthcare services. In this case, Lithuania
was no exception. However, CHD team in Vilnius University
Hospital Santaros Clinics Center of Cardiothoracic Surgery
managed to maintain accessibility and quality of highly specialised
congenital heart care.

Limitations of the study

As this study is retrospective, it poses all limitations characteristic
to retrospective studies. The main limitation is that this study
analyzes a single centre’s experience and involves a small number
of study subjects treated for congenital heart defects during a global
pandemic crisis. As one cannot predict when a global pandemic
crisis will occur, it is impossible to perform a prospective
randomised control study to estimate the effect that the said
pandemic may impose on availability and quality of surgical CHD
treatment during that pandemic. However, this study shows that
despite inherent limitations, a small congenital heart surgery
centre employed by dedicated personnel is able to provide quality
surgical CHD care for patients during global pandemic events.
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Introduction: Treatment of congenital heart
disease is complex. Variety of pathologies that
are present in this field require coordinated
actions from a team of experienced specialists.
Vilnius University Hospital Santaros Clinics
(VUHSC) is the only center in Lithuania which
provides specialized care to patients with
congenital heart disease.

Aim of the study: This study aims to analyze
various aspects of congenital heart disease
treatment in Lithuania in the last 4 years.

Materials and methods: Health data of all
patients with congenital heart disease who
underwent surgery in VUHSC from April 2018 to
April 2022 was analyzed retrospectively.

Results: 598 patients with congenital heart
disease were admitted to VUHSC during the
research period. Male to female ratio was
1:1.21. Median patient age was 282,5 days (IQR
1346 — 48,25). The most prominent diagnostic
groups were atrial septal defects (n=108;
18.06%) and ventricular septal defects (n=52;
8.7%). 724 surgeries were performed (urgent —
8.4%, recurrent — 19.27%, revisions — 16.71%).
The fraction of urgent surgeries was highest
among neonates (24.8%) and the smallest
among 1-18-year-old patients (2.9 %) (p<0.001).
Urgent surgeries were associated with
significantly longer hospital stay (p<0.001).
Median time from the date of diagnosis to the
date of surgery was shortest among neonates (5;
IQR 2-10) and longest among 1-18-year-old
patients (531.5; IQR 1053.25 — 102.5) (p<0.001).
Median length of hospital stay was longest
among neonates (26; IQR 35 — 18) and shortest
in the group of 1-18-year-olds (10; IQR 15 - 8)
(p<0.001). Overall early postoperative mortality
was 4.5% (n=27) during the research period, only
one patient older than one year died. Mortality
among patients younger than one year was
7.95%.

Conclusions: This single-center 4-year analysis of
congenital heart disease treatment
demonstrated significant differences among
different patient age groups. Compared to other
age groups, neonates required urgent surgical
treatment more often and had the longest
median length of stay; 1-18-year-old patients
had the shortest median length of stay and
longest median time from the date of diagnosis
to the date of surgery.
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Introduction: Congenital heart disease is a
unique group of medical conditions. Patients,
usually very young, require complex surgical
treatment, various means of diagnostic tests, in-
and outpatient care. Vilnius University Hospital
Santaros Clinics (VUHSC) is the only center in
Lithuania where such care is delivered for
patients throughout their life. Recent Covid-19
pandemic posed multiple challenges in
maintaining quality of healthcare services. It is
especially relevant in the field of congenital
heart disease where timely and sometimes even
immediate care is essential.

Aim of the study: This study aims to investigate
accessibility and immediate outcomes of
congenital heart disease treatment in Lithuania
during the period of pandemic restrictions.

Materials and methods: Health data of all
patients with congenital heart disease who
underwent surgery in VUHSC from 28th February
2020 (first confirmed Covid-19 case in Lithuania)
to 20th April 2022 (end of the last quarantine)
was analyzed retrospectively (n=288). Results
were compared against a similar sized cohort
treated during a pre-pandemic period from 1st
April 2018 to 28th February 2020 with similar
case volume (n=310).
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Results: In the research period, 288 patients
were admitted to the center of congenital heart
disease in VUHSC. Male to female ratio was
1:1.28. Median patient age was 237.5 days (IQR
866,75—-24), most of the patients (43.75%) were
1-18-year-old. 354 surgeries were made,
including urgent (11.01%), recurrent (21.75%)
procedures and revisions (15.25%). 4.5% of the
patients died in the early postoperative period.
Higher age was associated with longer time from
the date of diagnosis to the date of surgery
(p<0.001). Among neonates (age 0-28 days) and
1-18-year-old patients, hospitalizations were
significantly longer than others (p<0.001).
Compared to a pre-pandemic period, patients
were younger (p<0.001), more newborns (0-28
days old) were treated (p=0.009), and more
urgent surgeries were performed (p=0.007)
during the research period.

Conclusions: Covid-19 pandemic did not cause
any decrement in congenital heart disease
patient count, and the imposed pandemic
restrictions did not impair treatment availability.
During the pandemic period, more patients
underwent urgent surgical treatment and the
number of neonate patients increased.
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Abstract

Arterial tortuosity syndrome is an extremely rare hereditary connective tissue disorder. We
present a case of an incidentally diagnosed aneurysm of the aortic root and the ascending aorta
caused by arterial tortuosity syndrome, which was confirmed genetically. The aneurysm was
repaired surgically. One year after the procedure, there was no further dilation of the aorta or
formation of new aneurysms.

Arterial tortuosity syndrome (OMIM #208050) was first reported in the late sixties of the last
century.! It is distinguished by twisting and tangling of large and medium arteries caused by
structural alterations in the wall of the vessel. These changes are determined by an autosomal-
recessive mutation in SLC2A10 gene (20q13.12; MIM: 606145).> Unpredictable clinical
presentations and scarce scientific literature complicate the diagnosis and management of this
syndrome.

A 5-year-old male was presented to the hospital with rhinorrhea, cough, subfebrile fever, neck
lymphadenopathy, left-side chest pain, and history of dysphagia. Oxygen saturation was 96%,
blood pressure and heart rate were in normal range.

Auscultation revealed reduced breath sounds in the lower part of the right lung and
pronounced systolic murmur extending to the right side of the chest. Laboratory tests showed
neutrophilic leukocytosis and increased concentration of C-reactive protein. Chest X-ray
(Fig. 1a) showed infiltration in the lower third of the right lung and enlargement of the upper
mediastinum. The patient was hospitalised and started on oral amoxicillin.

A more detailed inspection revealed periorbital fullness, joint hypermobility, and a slightly
deformed chest. Ultrasound of the neck and mediastinum showed non-specific bilateral neck
lymphadenopathy. Significant regurgitant flow through the aortic valve and dilation of the
ascending aorta and the aortic arch were noticed. CT angiography revealed tortuous aorta,
aneurysm of the aortic root and the ascending aorta (the diameters were 35 mm at the level of
the Valsalva sinuses and 49 mm at the level of right atrial appendage), right dislocation of the
mediastinum, and compression of the trachea by the aortic arch (Fig. 1b and Fig. 2a). Arterial
tortuosity syndrome was suspected. Whole exome sequencing revealed one likely pathogenic
single nucleotide variant and one pathogenic deletion in SLC2A10 gene, which confirmed the
suspected diagnosis. Proband’s parents declined further evaluation of the family.

After four days of inpatient treatment, the patient was discharged home. Surgery was planned
in two months, due to the extremely enlarged ascending aorta, which caused tracheal
displacement and intermittent dysphagia. Metoprolol and enalapril were prescribed in an
attempt to slow the aortic growth rate.

The surgery was performed via median sternotomy using cardiopulmonary bypass. The
aorta was cross clamped. Antegrade cold blood cardioplegia was administered to the aortic root
and the heart was arrested. The aorta was transected at the level of sinotubular junction. The
aortic annulus and sinotubular junction were narrowed to 20 mm and stabilised using a knitted
polyester ring fashioned from a 20 mm vascular prosthesis. The patient was cooled down to 18°
C. After repositioning the arterial cannula to the brachiocephalic trunk, the circulation was
arrested and antegrade cerebral perfusion was commenced. Myocardial protection was
maintained using direct intermittent antegrade cardioplegia. The aortic cross-clamp was
removed, and the aneurysm was resected at the level of the proximal aortic arch. A direct
anastomosis between the aortic root and the proximal aortic arch was made. A knitted 20 mm
vascular graft was wrapped around the reconstructed part externally and secured to the
previously reinforced sinotubular junction and to the proximal aortic arch. Total
cardiopulmonary bypass time was 156 minutes, the aorta was cross clamped for 84 minutes.

The patient was treated in a paediatric cardiac ICU for 2 days and discharged from the
hospital on the 10" postoperative day after an uneventful perioperative course.
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Figure 1. [a] Posteroanterior chest radiograph acquired at the time of initial
presentation; [b] (from left to right) axial, coronal, and sagittal preoperative images of
CT angiography (CTA), exhibiting the aneurysm. Axial image is at the level of Th7
vertebra; [c] (from left to right) axial, coronal, and sagittal postoperative CTA images
acquired one year after the procedure. Axial image is at the level of Th7 vertebra.

One year after the procedure, the patient was in good general
health and had no signs of dyspnoea and dysphagia. CT
angiography showed no further dilation of the aorta or formation
of new aneurysms (the dimensions were 33 mm at the level of the
Valsalva sinuses and 28 mm at the level of right atrial appendage)
(Fig. 1c and Fig. 2b).

The patient continues to use metoprolol and enalapril.

SLC2A10 gene, highly expressed in organs with abundant smooth
muscle cells,® encodes for a GLUT10 protein (facilitative glucose
transporter 10). Current studies on the pathogenesis of arterial
tortuosity syndrome suggest that defective GLUT10 may be related
to worse redox state in the cells causing structural abnormalities of
the arterial walls.*®

Patient age on the diagnosis of arterial tortuosity syndrome
varies from neonatal to adult cases. No gender specificity is
reported.>®

Cardiovascular symptoms (murmurs, signs of aortic coarcta-
tion, or pulmonary artery stenosis) are the most frequent
manifestations of arterial tortuosity syndrome.® Tortuous large
and medium arteries with aneurysms and/or stenoses are distinct
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Figure 2. [a] Preoperative 3D reconstruction of the aorta; [b] 3D reconstruction of the
aorta one year after the surgery. A = anterior; L = left side; R = right side; P = posterior
view.

features of the syndrome and the main source of this syndrome-
related morbidity. The risk of severe vascular complications, such
as aneurysm rupture, dissection, and ischaemic stroke, is unclear
due to low prevalence and limited research on this condition.”®
Less frequent signs of arterial tortuosity syndrome include
respiratory symptoms, dysphagia, skin, facial, skeletal, and joint
abnormalities (skin and joint laxity, aged appearance, long face,
contractures, chest deformities, arachnodactyly, camptodactyly,
and similar). Patients can also have hernias, which may lead to
medical emergencies.>’

Genetic testing is the only way to confirm arterial tortuosity
syndrome. Autosomal-recessive inheritance indicates higher
chance of consanguinity in proband’s family. Young patient age,
cardiovascular complaints, pathological vascular findings, and
signs of connective tissue disorder could raise suspicion of this
pathology. Arterial tortuosity syndrome should be differentiated
from Loeys-Dietz, Ehlers-Danlos, and Marfan syndromes.!
Antenatally, intrauterine growth retardation, oligohydramnios,
and aortic tortuosity on ultrasound can raise suspicion of arterial
tortuosity syndrome.?

There are no clear recommendations for the treatment of
arterial tortuosity syndrome. The management is multidiscipli-
nary, and surgery is often required at some age. However, the
literature reports very few cases of surgical repair of aortic
aneurysms in paediatric patients. Medications, such as beta-
blockers and calcium channel blockers, can reduce stress on
arterial walls as well as diminish the growth rate of the arteries but
should be used with caution in presence of arterial stenosis
(especially when renal circulation is compromised). Close follow-
up of the patients is recommended. Literature indicates positive
prognosis for arterial tortuosity syndrome patients when managed
properly.>®?
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Introduction. Arterial tortuosity syndrome (OMIM #208050) is an extremely rare hereditary
connective tissue disorder caused by an autosomal recessive mutation in SLC2A10 gene. This
syndrome can affect various body systems and has a broad spectrum of possible manifestations.
As known so far, cardiovascular system is the most prominent source of morbidity among patients
with this syndrome.

Case report. During an inpatient admission for pneumonia, a 5-year-old male patient was
incidentally diagnosed with an aneurysm of the aortic root and the ascending aorta. The aneurysm
was 49 mm at its largest diameter. Arterial tortuosity syndrome was suspected and confirmed.
After fully healing from the pneumonia, the patient underwent elective surgical repair. The aorta
was transected, narrowed, and stabilized at the level of the sinotubular junction. At the level of the
ascending aorta, the aneurysm was resected, an end-to-end anastomosis was made between the
reconstructed aortic root and proximal aortic arch. The site was reinforced by wrapping around a
20 mm vascular graft. Postoperative course was uneventful. The patient was released home with
medications for blood pressure control.

Discussion. Aortic aneurysms, especially ones requiring surgical treatment, are very rare in early
childhood. Due to structural changes in large and medium arteries, arterial tortuosity syndrome is
one of possible underlying causes of such aneurysms. Initially thought to bear high mortality,
arterial tortuosity syndrome currently shows relatively good prognosis with proper
multidisciplinary management. However, clinical decisions regarding this syndrome are obscured
due to the lack of scientific resources and management recommendations.

Conclusions. This report presents a case of successful management of aortic aneurysm in a child
with arterial tortuosity syndrome. No new aneurysms were found during a 1 year follow up. The
patient remains stable and continuously uses blood pressure lowering medications.

Keywords. Congenital heart surgery; cardiothoracic surgery; connective tissue disorders; aorta.
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