U ovom broju €asopisa prikazan je izvrstan iscrpni pregled
najnovijih znanstvenih istrazivanja iz podruéja prirodenih
sr¢anih bolesti, kako u djece, tako i u odraslih. S obzirom na
relativno malu prevalenciju ovih bolesnika u opc¢oj populaciji,
znanstvena istrazivanja u ovom podrucju iznimno su vazna.
Ona doprinose razvoju dijagnostike i lije¢enja prirodenih
sr€anih bolesti, buduci da je vecina smjernica koje sada
imamo jo$ uvijek dominantno temeljena na konsenzusu
stru¢njaka, a ne na ¢vrstim znanstvenim podacima’. U
Hrvatskoj je zdravstvena skrb o prirodenim i korigiranim
sréanim greSkama u odrasloj dobi u fazi razvoja, Sto je i
razumljivo, obzirom na ne tako davni razvoj kardiokirurske i
pedijatrijske skrbi koja je omogucila sve bolje i dulje preziv-
ljavanje sve vecéeg broja pojedinaca. Obzirom na brojne spe-
cificnosti ove populacije i njihove potrebe, u kardioloskom
zbrinjavanju ovih bolesnika od pedijatrijske do odrasle dobi
potrebno je slijediti europske i svjetske standarde.

Pedijatrijska kardiologija u Hrvatskoj napreduje sukladno is-
koracima razvijenih europskih zemalja, $to se moze prikaza-
ti s nekoliko aspekata objavljenih u literaturi; epidemioloske
studije, genetika u pedijatrijskoj kardiologiji, zbrinjavanje bo-
esnika s prirodenim sr¢anim greSkama koji iz djecje prelaze
u odraslu dob, razvoj fetalne kardiologije, zbrinjavanje kar-
diomiopatija i plucne hipertenzije, razvoj intervencijske kar-
diologije, transplantacije srca i drugo.

U Hrvatskoj su ucinjene dvije velike epidemioloske studije. U
obadvije se koristio upitnik EUROKAT i BWIS, s time da je
prva obuhvatila razdoblje od 1995. do 2000. godine samo s
populacijskim registrom, a druga je imala uz populacijski i
hospitalni registar, pa je u€injena klinicka epidemioloska stu-
dija. Slijedili smo Clarcovu etiopatogenetsku osnovu.

U prvoj studiji (1995.-2000.) nadena je incidencija prirodenih
sréanih greSaka (PSG) od 8%. (na 276.565 poroda nadeno
je 1.126 muske i 1.978 Zenske djece s PSG). Rezultati ne
odstupaju u opcoj niti pojedina¢noj incidenciji od onih objavl-
jenih u literaturi (0,55-1%)>.
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This issue of the journal outlines a detailed overview of the
most recent scientific researches in the area of congenital
heart diseases, not only in children, but in adults as well. Con-
sidering a relatively small prevalence of such patients in the
general population, the scientific researches are extremely
important in this area. They contribute to the development of
diagnostics and treatment of congenital heart diseases, since
most of the guidelines that we now have available are still
dominantly based on the experts’ consensus, not on sound
scientific data'. In Croatia, the healthcare on congenital and
corrected heart defects in adulthood is in the stage of devel-
opment, which is understandable, considering the cardiac
and pediatric care that has developed not so long ago, which,
however, enabled better and longer survival of an increasing
number of individuals. Considering many specifics of this po-
pulation and their needs, the European and international
standards are to be followed in cardiac management of these
patients from pediatric to adult age.

Pediatric cardiology in Croatia keeps up with advances of
the developed European countries, which may be presented
by using several aspects published in the literature; epidemi-
ological studies, genetics in pediatric cardiology, manage-
ment of patients with congenital heart disease passing from
childhood to adulthood, development of fetal cardiology, ma-
nagement of cardiomyopathy and pulmonary hypertension,
development of interventional cardiology, heart transplanta-
tion etc.

Two epidemiologic studies have been conducted in Croatia.
The both studies applied the questionnaire EUROKAT and
BWIS, whereas the first included the period from 1995 to
2000, while the other had a hospital-based registry in addi-
tion to the population-based registry, so the clinical epide-
miologic study was conducted. We followed the Clark etio-
pathogenic basis.

The first study (from 1995 to 2000) showed an incidence of
congenital heart defects (CHD) of 8%. (out of 276.565 births,
1.126 male and 1.978 female children were born with CHD).
The results deviate in neither general nor individual inci-
dence from those published in the literature (0.55-1%)>
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Druga je studija uz populacijski imala i hospitalni registar
PSG, pa je uz populacijsku statistiku u¢injena i klini¢ka epi-
demioloska studija (ishod lije¢enja u djece s PSG u spome-
nutom razdoblju). Rezultati te studije objavljeni su u recent-
noj domacoj i medunarodnoj literaturi®*. U analizi ishoda
koristili smo se ABC scorom (Aristotle Basic Complexity
Score), a u analizi kardiokirurske trijaze (domaci vs. inozem-
ni kardiokirurzi) procjenom kardiokirurskog rizika (risk
adjustment for congenital cardiac surgery-1 method). Od 1.
listopada 2002. do 1. listopada 2007. god. u Hrvatskoj je
rodeno 205.917 djece, od ¢ega je 1.480 djece imalo PSG
(7,2%). Najcesce postavljena dijagnoza je ventrikulski sep-
talni defekt (VSD) (34,6%). Na kardiokirursko lijec¢enje upu-
¢eno je 430 djece. Na njima je ucinjeno 556 operacija, od
¢ega 202 u Hrvatskoj, ostatak u inozemstvu. Ukupni morta-
litet nakon kardiokirurskog lije¢enja iznosio je 4-5% i u
Hrvatskoj i u inozemstu (znak dobre procjene kod trijaze za
kardiokirurski rizik). Razlike u mortalitetu i morbiditetu nakon
kardiokirurskih operacija izvedenih u Hrvatskoj i onih u ino-
zemstvu uocavaju se nakon analize ishoda lije¢enja prema
dogovorenim metodologijama.

Od 29. listopada 2010. godine ravnopravni smo ¢lanovi ba-
ze podataka EACTS (European Association for Cardio-
thoracic Surgery) gdje smo putem registra unijeli podatke za
Hrvatsku od 2008. do 2011. godine. Na osnovu prikaza tih
podataka, jasno je vidljiv dinamicki razvoj kardijalne kirurgi-
je u podrucju PSG, tako da se stalno povecava broj operi-
ranih bolesnika u zemlji, a smanjuje broj operiranih u ino-
zemnim centrima. U dubokoj depresiji kardijalne kirugije
prije 2008. godine broj operirane djece pao je na ispod 50
tijekom jedne godine, a od 2008. do 2011. god. raste broj
operacija u zemlji u odnosu na inozemstvo kako slijedi; go-
dine 2008., 2009., 2010., 2011. — broj operacija u zemlji 55,
78, 121, 123, a operacije u inozemnim centrima 78, 55, 61,
70. Vidljivo je da se u zemlji radi dvostruko vise operacija
nego u inozemstvu u najnovije vrijeme, dok je prije 2008.
godine taj odnos bio obrnut.®

Genetski ¢cimbenici se smatraju glavnim razlogom nastanka
PSG, a teratogeni ¢imbenici danas su manje zastupljeni.
Analiziraju se tri razine: aneuploidija, delecijski sindromi i
mutacije. Na razini aneuploidije svoj djeci s fenotipskim obi-
liezjima poznatih sindroma (Down, Turner, Edward, Patau)
radi se kariogram’, a ima i drugih trisomija koje se spora-
diéno dijagnosticiraju. Delecijski sindromi rutinski se doka-
zuju FISH metodom, kao $to je DiGeorgeov sindrom (dele-
cija na kratkom kraku kromosoma -22q11.2) i Williams-Beu-
renov sindrom (delecija na kromosomu’, regija za elastin)®®.
Delecija na kratkom kraku kromosoma 22 analizira se ne
samo u bolesnika koji imaju fenotipska obiljeZja sindroma
srce-lice vec i kod drugih konotrunkusnih anomalija kao $to
je tetralogija Fallot, double outlet right ventricle, subaortni
VSD, Taussig-Bingova anomalija, aortopulmonalni prozor,
interupcija luka aorte tip B i C, truncus arteriosus (sva 4 tipa
po van Praaghu) i pulmonalna atrezija. lako jo§ nemamo
mogucnosti u zemlji dijagnosticirati mutacije koje su uz-
rokom PSG ili kardiomiopatija, brojne su greske egzaktno
dijagnosticirane zahvaljujuci suradnji s inozemnim labora-
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The second study had a CHD hospital-based registry in ad-
dition to the population-based registry, so in addition to the
population-based statistics, a clinical epidemiologic study
was conducted (an outcome of treatment of children with
CHD in the above mentioned period). The results of the stu-
dy were published in the recent local and international liter-
ature®*. While analyzing the outcome, we applied the ABC
score (Aristotle Basic Complexity Score), and while analy-
zing the cardiac-surgical triage (local vs. international car-
diac surgeons) we applied the assessment of the cardiac
surgery risk (risk adjustment for congenital cardiac surgery-
1 method). From 1% October 2002 to 1* October 2007, some
205.917 children were born, of whom 1.480 children had
CHD (7,2%0). The most common diagnosis that was made
was ventricular septal defects (VSD) (34.6%). Some 430
children were referred to cardiac surgery. They underwent
566 surgeries, of which 202 surgeries were performed in
Croatia and the rest of them abroad. Total mortality after the
cardiac surgery was 4 to 5% both in Croatia and abroad (a
sign of good assessment for the cardiac surgery risk). The
differences in mortality and morbidity after the completion of
cardiac surgeries performed in Croatia from those perfor-
med abroad can be seen after completing the analysis of the
outcome of the treatment according to the agreed metho-
dologies.

Since 29 October 2010, we have been the equal members
of the EACTS database (European Association for Cardio-
thoracic Surgery) where we entered the data for Croatia
through the registry during the period from 2008 to 2011.
The analysis of these data clearly shows the dynamic devel-
opment of cardiac surgery in the area of CHD, so that a
number of patients operated on in the country are continu-
ously rising and a number of patients operated on abroad
are declining. During the deep depression in cardiac surgery
before 2008, a number of operated children had fallen to
below 50 in one year, while from 2008 to 2011 we recorded
a growing number of surgeries in the country compared to
surgeries performed abroad in the way as follows: Year
2008, 2009, 2010, 2011 — the number of surgeries in the
country was 55, 78, 121, 123, while the surgeries in interna-
tional surgical centers was 78, 55, 61, 70. It is evident that
twice more surgeries have been performed in the country
than abroad recently, whereas this ratio was reversed be-
fore 2008.°

Genetic factors are considered to be the main reason for
occurrence of CHD, while teratogenic factors are now less
common. Three levels have been analyzed: aneuploidy, de-
letion syndromes and mutations. At the level of aneuploidy,
all the children with phenotypic characteristics of known syn-
dromes (Down, Turner, Edward, Patau) undergo cariogram’,
and there are some other trisomies that are sporadically
diagnosed. Deletion syndromes are routinely proved by the
FISH method, such as DiGeorge syndrome (deletion of the
short arm of chromosome -22q11.2) and Williams Beuren
syndrome (deletion on chromosome’, the region of ela-
stin)®®. Deletion of the short arm of chromosome 22 is ana-
lyzed not only in patients who have phenotypic features of
heart syndrome-face, but also for other conotruncal anom-
alies such as tetralogy of Fallot, double outlet right ventricle,
subaortal VSD, Taussig-Bing anomaly, aortopulmonary win-
dow, interruption of the aortic arch type B and C, tfruncus
arteriosus (all 4 types by van Praagh) and pulmonary atre-
sia. Although we are still unable to diagnose mutations cau-
sing CHD or cardiomyopathies in our country, many defects
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torijima (Mowat-Willsonov sindrom, Coffin-Lowrijev sindrom,
Noonanov sindrom, Barthov sindrom)'"".

Fetalna kardiologija organizirana je u Hrvatskoj prema
smjernicama AEPC (Association of European Paediatric
Cardiology)®. Prema tim uputama Fetalna kardioloska am-
bulanta smatra se onom koja pregleda godisnje 250-300
trudnoca. U Fetalnoj kardioloskoj ambulanti Referentnog
centra za pedijatrijsku kardiologiju pregleda se godisnje oko
600 trudnoca na okolnost moguce prenatalne dijagnoze:
morfoloske promjene (PSG), hemodinamske promjene (kar-
diomiopatije) ili funkcionalne promjene (aritmije). Senzitiv-
nost pretraga prelazi 95%, a zapoceta je i intrauterina tera-
pija aritmija'®. Pregledava se i prati velik broj trudnica s ge-
stacijskim dijabetesom na okolnost moguce dijabeticke fe-
talne kardiomiopatije i trudnica sa sustavnim bolestima zbog
mogucnosti prenoSenja anti-Ro-SSA i anti-La-SSB protu-
tijela s konsekutivnim razvojem kompletnog atrioventrikul-
skog bloka. Kod tih se pacijenata provodi i prevencija AV-
bloka kortikosteroidima™. Na ovom podru¢ju napisan je i
udzbenik iz fetalne kardiologije™ i redovito se odrzava tecaj
trajnog medicinskog usavr$avanja. Fetalna kardiologija
znatno je unaprijedila ukupni odnos prema sréanim bolesti-
ma u djece na prevenciji, intrauterinom lijecenju, eticko-psi-
holoskom pristupu roditeljima, blagovremenom transportu
djeteta i u cijelosti adekvatnijem pristupu PSG.

Intervencijska kateterizacija ¢ini u razvijenim europskim
centrima oko 50% od ukupnog broja kateterizacija srca, a taj
¢e se broj i relativno povecavati na ustrb smanjenog broja
dijagnostickih kateterizacija, a zbog primjene drugih metoda
(npr. magnetska rezonancija, MR). U Klinickom bolni¢kom
centru Zagreb danas se radi neSto manje od 40% interven-
cijskih zahvata koji obuhvacaju cijeli spektar intervencija u
pedijatrijskoj kardiologiji, osim ugradnje stentova i nekih
specijalnin metoda (npr. transkateterska ugradnja zalistaka
na mjesto pulmonalne ili aortne valvule). Od sije¢nja 1996.
do prosinca 2009. god. invazivnoj dijagnostici podvrgnuto je
2.379 djece, 51% muske i 49% zenske, sa srednjom dobi u
trenutku invazivne dijagnostike 4,1+3,8 godina (1 dan —
20,5 godina). U tom se razdoblju broj interventnih kateteri-
zacija godi$nje povecavao od 20/160 (12,5%) 1996. god. do
60/182 (32,9%) 2007. god. Od toga je bilo 140 atriosep-
tostomija, 80 dilatacija pulmonalne valvule, 36 dilatacija
aortne valvule u vece djece, 9 dilatacija kriticne aortne ste-
noze, 58 dilatacija koarktacije, 133 zatvaranja Bottalieva
duktusa (4 PFM spiralom, 68 Cookovom spiralom i 61 Am-
platzerovim kisobranom), u 37 bolesnika zatvoren je atrijski
septalni defekt (ASD) tip Il Amplatzerovim ili Cardio-seal
kisobranom, u 37 bolesnika ucinjena je biopsija miokarda'®.

U svijetu su, ve¢ neko vrijeme, prirodene sréane bolesti pre-
poznate kao rastuce podrucje kardiologije koje postaje pred-
met sve veceg broja istraZivanja. Za to je svakako zasluzan
veliki napredak u pedijatrijskoj kardiologiji i kardijalnoj ki-
rurgiji PSG koji je omogucio sve vec¢em broju djece sa sré¢a-
nim bolestima, posebno onih s kompleksnim gresSkama, pre-
Zivljavanje i prijelaz u odraslu dob.
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were accurately diagnosed owing to collaboration with fo-
reign laboratories (Mowat-Willson syndrome, Coffin-Lowry
syndrome, Noonan syndrome, Barth syndrome)'®'".

Fetal cardiology has been organized in Croatia according to
the AEPC (Association of European Paediatric Cardiology)
guidelines™. According to such instructions, the Fetal Car-
diac outpatient department is considered the one which exa-
mines 250-300 pregnancies a year. Some 600 pregnancies
are examined in the Fetal cardiac outpatient department of
the Referral center for pediatric cardiology for potential pre-
natal diagnosis on an annual basis: morphological changes
(CHD), hemodynamic changes (cardiomyopathies) or func-
tional changes (arrhythmias). The test sensitivity exceeds
95%, while the whole intrauterine treatment of arrhythmias
started®. A large number of pregnant women with gestatio-
nal diabetes are examined and followed up for potential fetal
cardiomyopathy and pregnant women with systemic di-
seases are examined and followed up for potential transmis-
sion of anti-Ro-SSA and anti-La-SSB antibodies with con-
secutive development of the complete atrioventricular block.
In these patients, the prevention of AV-block by titrating cor-
ticosteroids is conducted™. In this area, a textbook in fetal
cardiology™ was written and a course in lifelong medical
training is held on a regular basis. Fetal cardiology has sig-
nificantly and completely improved a position towards heart
diseases in children with regard to prevention, intrauterine
treatment, ethical and psychological approach to parents,
timely transportation of a child and more appropriate
approach to CHD as a whole.

Interventional catheterization accounts for 50% in develo-
ped European centers of the total number of cardiac cathe-
terizations, and this number will relatively rise at the expen-
se of a reduced number of diagnostic catheterizations, as a
result of applying some other methods (e.g. magnetic reso-
nance imaging, MRI). Today, less than 40% of the interven-
tional procedures is performed at the University Hospital
Centre Zagreb, including a full range of interventions in pedi-
atric cardiology, except for stent implantation and some spe-
cial methods (e.g. transcatheter valve implantation at the
place of pulmonary or aortic valve). From January 1996 to
December 2009, some 2,379 children, of whom 51% of ma-
le and 49% of female children underwent the invasive diag-
nostics, at a mean age 4,1+3,8 (ranging from 1 day — 20.5
years of age) at the time of invasive diagnostics. At that ti-
me, the number of catheter interventions annually rose from
20/160 (12.5%) in 1996 to 60/182 (32.9%) in 2007. Of these,
there were 140 atrioseptostomias, 80 dilatations of pulmo-
nary valve, 36 aortic valve dilations in older children, 9 dila-
tions of critical aortic stenosis, 58 dilatations of coarctation,
133 ductus Bottali closure (4 with PFM coils, 68 with Cook
coils and 61 with Amplatzer Duct occluder), atrial septal de-
fect (ASD) type Il was closed in 37 patients by Amplatzer
Duct occluder or Cardioseal occluder and myocardial biop-
sy was performed in 37 patients™.

Congenital heart diseases are recognized as a growing area
of cardiology which has become the subject of an increasing
number of investigations in the world throughout a certain
period of time. This is achieved due to a great advancement
in pediatric cardiology and cardiac surgery of CHD which
enabled survival and transition to adulthood for ever greater
number of children with heart diseases, especially those
with complex defects.

2012;7(11-12):278.



U Hrvatskoj nemamo cjelovite epidemioloske podatke o
broju odraslih bolesnika s PSG niti o broju njihovih hospita-
lizacija ili mortalitetu. Zbog nepostojanja sustavne organiza-
cije skrbi za ove bolesnike, mnogi od njih izgubljeni su u pra-
¢enju nakon $to izidu iz pedijatrijske dobi te je nepoznat nji-
hov daljnji klini¢ki tijek i broj. Ako pokusamo ekstrapolirati
europske i svjetske epidemioloske podatke na Hrvatsku, do-
bijemo rezultate navedene u Tablici 1.%

In Croatia, we have no comprehensive epidemiological data
on the number of adult patients with CHD or on the number
of their hospitalizations or mortality. As a consequence of a
lack of a systematic organization of care for these patients,
many of them are no more followed up after they turn to age
when they outgrow the pediatric care and their further clini-
cal course and the number remains unknown. If we try to
extrapolate the European and global epidemiological data to
Croatia, we obtain the results listed in Table 1.*

Table 1. Estimated number of patients with adult congenital heart disease.

No of Severity of congenital heart disease

Country Population ACHD

centres Severe Moderate Mild Total
USA 280 000 000 117 000 302 000 | 368 000 787 000
France 64 000 000 26 676 68 856 83 904 179 436
Germany 82 000 000 34 164 88 154 107 456 229744
Italy 58 000 000 23 400 81 540 99 360 204 300
Belgium 10 000 000 4178 11174 13616 28 968
TheNetherlands 16 000 000 6 669 17 214 20 976 44 859
UK 61 000 000 25 536 65 836 80 224 171 596
Croatia 4 500 000 1873 5002 6096 12 971

Nagli porast broja ovih bolesnika postao je jedan od vaznijih
javnozdravstvenih problema koji zahtjeva brzi razvoj sluzbe
za cjelovitu skrb bolesnika s prirodenim sré¢anim bolestima.
Postojanje registra odraslih bolesnika s prirodenim sréanim
bolestima preduvjet je uvida u pravo stanje na razini cijele
drzave, usmjerene organizacije zdravstvene zastite te spe-
cifiénih znanstvenih istrazivanja koje se odnose na ovu po-
pulaciju u Hrvatskoj.

Organizacija zdravstvene skrbi ovih bolesnika u Hrvatskoj je
u zacecima. Trenutno ne postoji veéi tercijarni centar za pri-
rodene sréane bolesti u odraslih. O bolesnicima skrbe poje-
dina¢ni kardiolozi u raznim ustanovama, ali vrlo ¢esto i pedi-
jatrijski kardiolozi. Velik broj bolesnika s kompleksnim pri-
rodenim sréanim bolestima trenutno se zbrinjavaju u cetiri
klinicka bolni¢ka centra u Hrvatskoj, koje kao krovne usta-
nove objedinjuju najveci dio potrebnih sluzbi. U KBC Zagreb
osim toga ovi bolesnici zbrinjavaju se u okviru referentnih
centara Ministarstva zdravstva Republike Hrvatske. Uklju-
¢ene sluzbe u prvom redu su pedijatrijski kardiolozi, kardio-
lozi internisti te kardijalni kiruzi i kardijalni anesteziolozi s
iskustvom u ovoj problematici. Nadalje, sve ostale sluzbe
potrebne za sveobuhvatno zbrinjavanje ovih bolesnika su
pulmolozi, gastroenterolozi, ginekolozi, endokrinolozi i dr.

Kardiolozi se najéesce susrecu s bolesnicima koji su imali
jednu, a Cesto i vise kardiokirurskih operacija ili zahvata, naj-
¢esce u djetinjstvu. Kod nekih od njih u€injena je kompletna
korekcija sr¢ane greSke, dok je kod ostalih ucinjena dje-
lomi¢na ili samo palijativna korekcija. Mnogi od njih imaju
razne probleme i komplikacije navedenih zahvata, ali i pri-
rodnog tijeka bolesti (cijanoza, endokarditisi, aritmije, sréano
popustanje, potrebe za reoperacijom, transplantacijom itd).
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A sudden increase in the number of these patients has be-
come one of the most important public health problems re-
quiring a rapid development of a service for the complete
management of patients with congenital heart diseases. The
existence of a registry of adult patients with congenital heart
diseases is a prerequisite of an insight into the real situation
at the entire level of the country, a specialized health care
organization and specific scientific researches that relate to
this population in Croatia.

The organization of the healthcare of such patients has just
been initiated. At the moment, there is no larger tertiary cen-
ter for congenital heart diseases in adults. Individual cardiol-
ogists and frequently pediatric cardiologists manage the pa-
tients in various institutions. Many patients with complex
congenital heart diseases are currently treated at four clini-
cal hospital centers in Croatia, that as the umbrella institu-
tions encompass most of the services required. In addition
to the University Hospital Centre Zagreb, these patients are
managed within the referral centers of the Ministry of Health
of the Republic of Croatia. The services mainly involve pedi-
atric cardiologists, cardiologists internists, cardiac surgeons
and cardiac anesthesiologists with experience in this field.
Besides, all other services required for comprehensive man-
agement of these patients are pulmonologists, gastroente-
rologists, gynecologists, endocrinologists etc.

Cardiologists often face patients who underwent one and of-
ten several cardiac surgeries or interventions, usually in
childhood. Some of them underwent complete correction of
the heart defect, whereas the others underwent partial or
only palliative surgery. Many of them have many different
problems and complications as a result of the above treat-
ments and interventions, and also of a natural course of the
disease (cyanosis, endocarditis, arrhythmias, heart failure,
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Povremeno se pojavljuju i bolesnici kojima je prirodena
sréana greska otkrivena tek u odrasloj dobi (ASD, Ebstei-
nova anomalija, kongenitalno korigirana transpozicija velikih
krvnih zila, koarktacija aorte, bikuspidni aortni zalistak itd).
Bolesnici sa srednje teskim i kompleksnim greskama trebali
bi biti trajno usmjereno praceni u tercijarnim specijaliziranim
centrima.

U Hrvatskoj udio operativnih zahvata prirodenih i korigiranih
sréanih greSaka u odraslih bolesnika (nisu uklju¢eni ASD tip
[l niti operacije bikuspidne valvule) je mali u odnosu na uku-
pan broj kardiokirurskih zahvata. Primjerice, na Klinici za
kardijalnu kirurgiju Klinickog bolni¢kog centra Zagreb izvede
se godisnje petnaestak operacija u odraslih bolesnika s pri-
rodenim sréanim bolestima. NajéeSce su to operativni za-
hvati: ASD tipa sinus venosus, anomalni utoci pluénih vena,
ASD tip I, zamjena pulmonalne valvule i sl.

Osim kardiokirurskih zahvata, u Hrvatskoj se uspjesno pro-
vode i kardioloski interventni terapijski postupci perkutanog
zatvaranja ASD-a tip Il i perzistentnog foramena ovale
(PFO), u tri ustanove: Kilini¢ki bolni¢ki centar Zagreb, Klinici
za kardiovaskularne bolesti Magdalena te Klinicki bolni¢ki
centar Rijeka. Transplantacija srca u bolesnika s prirode-
nom sréanom bolesti do sada je ucinjena u dva navrata i to
u KBC Zagreb. Odredeni broj bolesnika u terminalnoj fazi
bolesti s visokom plu¢nom vaskularnom rezistencijom lijece
se i u Klinici za pluc¢ne bolesti Jordanovac i potom upucuju
na eventualnu transplantaciju pluca/srce i plu¢a u inozem-
stvo.

Osim kardioloskih, postoje i drugi medicinski i nemedicinski
aspekti te psihosocijalni zahtjevi i potrebe ove veéinom mla-
de populacije koja treba pomoc¢ i skrb stru¢njaka iz raznih
podrucja. Vrlo vazna podrucja zbrinjavanja su: nekardijalne
operacije, problemi koncepcije, trudnoce, poroda, dojenja
itd. Nadalje, ovi mladi ljudi trebaju usmjeravanje i ekspertna
misljenja u raznim zivotnim situacijama npr. bavljenja spor-
tom, voznje automobila, odabira zanimanja i sl. U svakod-
nevnom radu s ovom skupinom bolesnika potrebno je sagle-
dati sve ove aspekte te osigurati sveobuhvatnu multidiscipli-
narnu i kontinuiranu zdravstvenu zastitu.

Prema preporukama iz literature, na svakih 2-10 milijuna
stanovnika®' trebao bi postojati jedan tercijarni centar za bo-
lesnike s prirodenim sré¢anim bolestima u odrasloj dobi. Ka-
da te podatke prenesemo na Hrvatsku, jedan takav centar
trebao bi biti dovoljan. Takav tercijarni centar ukljucivao bi
struénjake razli¢itih profila tj. kardiologe specijalizirane za
prirodene sréane bolesti u odraslih, pedijatre, kardijalne ki-
rurge s iskustvom u kirurgiji prirodenih sréanih gresaka,
kardijalne anesteziologe, ginekologe, pulmologe, gastroen-
terologe, psihologe, geneticare i druge.

S kardiolo$ke strane, za cjelovitu skrb ovih bolesnika potreb-
na je razvijena neinvazivna dijagnostika, u prvom redu sli-
kovne metode (kompleksna ehokardiografija, MSCT i MR
srca) te ostala neinvazivna dijagnostika (spiroergometrija,
Holter EKG) uz ostale dijagnosticke metode koje se i inace
koriste u kardiologiji. Buduci da su aritmije glavni uzrok smrti
i pogordanja klinickog tijeka kod mnogih kompleksnih pri-
rodenih sréanih bolesti, od posebne je vaznosti elektrofizio-
lodka sluzba. Elektrofiziologija je potrebna, kako za dijag-
nostiku tako i za lije¢enje ritmoloskih poremecaja u ove sku-
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need for re-surgery, transplantation, etc.). Patients whose
congenital heart disease was detected in adulthood (ASD,
Ebstein anomaly, congenitally corrected transposition of the
great vessels, coarctation of the aorta, bicuspid aortic valve,
etc.) come to hospital from time to time. Patients with mod-
erate and complex defects should be continuously followed
up in specialized tertiary centers.

In Croatia, the portion of surgeries of congenital and correct-
ed heart defects in adult patients (not including ASD type Il
or bicuspid valve surgery) is small compared to the total
number of cardiac surgeries. For example, some 15 surge-
ries are performed for the adult patients with congenital
heart diseases on an annual basis in the Department of Car-
diac Surgery of the University Hospital Center Zagreb. The
most common surgical interventions: sinus venosus type
ASD, anomalous pulmonary venous returns, ASD type |,
pulmonary valve replacement, etc.

In addition to cardiac surgeries, therapeutic interventional
cardiac procedures of percutaneous closure of ASD type Il
and persistent foramen ovale (PFO) are successfully per-
formed in three institutions in Croatia: University Hospital
Centre Zagreb, Clinic for Cardiovascular Diseases Magda-
lena and University Hospital Centre Rijeka. Heart transplan-
tation in patients with congenital heart disease has so far
been performed on two occasions in University Hospital
Centre Zagreb. A certain number of patients in the end
stage of the disease with high pulmonary vascular resistan-
ce are treated in the Clinic for Lung Diseases Jordanovac,
and then they may be referred for lung/heart and lungs
transplantation abroad.

In addition to cardiac aspects, there are some other medical
and non-medical aspects and psychosocial requirements
and requirements of such mostly young population needing
help and care of professionals specialized in various fields.
Some very important areas of management are: non-cardiac
surgeries, problems of conception, pregnancy, childbirth,
breastfeeding, etc. Furthermore, these young people need
guidance and expert opinions in a variety of situations such
as doing sports, driving a car, selection of occupation, etc.
In our daily work with this group of patients, it is necessary
to consider all these aspects and provide a comprehensive
multidisciplinary and continuous healthcare.

According to the recommendations in the literature, per eve-
ry 2-10 million inhabitants* there should be one tertiary cen-
ter for patients with congenital heart diseases in adulthood.
When such data are applied to Croatia, one such center
would be sufficient. Such tertiary center would include ex-
perts from different fields, that is, cardiologists specializing
in congenital heart diseases in adults, pediatrics, cardiac
surgeons with experience in surgery of congenital heart de-
fects, cardiac anesthesiologists, gynecologists, pulmonolo-
gists, gastroenterologists, psychologists, geneticists etc.

In terms of cardiology, the comprehensive management of
these patients requires a developed non-invasive diagnos-
tics, primarily imaging methods (complex echocardiography,
MSCT and MRI of heart) and other non-invasive diagnostics
(spiroergometry, Holter ECG), along with other diagnostic
methods that are commonly used in cardiology. Since
arrhythmias are a major cause of death and impairment of
the clinical course of many complex congenital heart dis-
eases, electrophysiology unit is particularly important. Elec-
trophysiology unit is required both for the diagnostics and
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pine bolesnika. Razvijena invazivna i intervencijska kardio-
logija takoder je jedan od vaznijih zahtjeva tercijarnog cen-
tra. Osim u dijagnostici (gdje znacaj postaje manji razvojem
novih neinvazivnih metoda) invazivna kardiologija postaje
sve vaznija u razvoju terapijskih intervencijskih pristupa kao
§to su: perkutana implantacija valvula, zatvaranje ASD,
PFO, perzistentnog duktusa Botalli, dilatacija i ugradnja pot-
pornica kod koarktacija, stenoza raznih provodnika, pluc¢nih
arterija i sl.

Edukacija kardiologa koji ¢e se usko baviti prirodenim srca-
nim bolestima u odraslih treba biti ciljana. Kurikulum sub-
specijalizacijskog staza nedovoljan je za usko usmijerene
kardiologe iz ovog podrucja. Usmjerena edukacija potrebna
je i za kadrove raznih profila, lije¢nike drugih specijalnosti te
medicinskog osoblja iz podrucja sestrinstva koji ¢e ¢initi mul-
tidisciplinarni tim.Takoder je potrebno pruziti primjerenu ra-
zinu edukacije op¢im kardiolozima u zupanijskim centrima i
lije¢nicima obiteljske medicine koji bi mogli samostalno pre-
uzeti brigu o bolesnicima s jednostavnim PSG. Edukaciju bi
trebao provoditi tercijarni centar u kojem se u potpunosti
mogu zbrinuti svi oblici prirodenih sréanih bolesti kao i svi
oblici komplikacija®.

S obzirom da je zadnjih godina sve veci broj djece s priro-
denim srcanim bolestima operirano bilo u nasoj zemlji ili
inozemstvu, u idué¢im godinama se oc¢ekuje sve veéi broj njih
koji postaju odrasli i koji ¢e trebati organiziranu zdravstvenu
zastitu. Upravo je zbog toga potrebno $to ranije uspostaviti
strukturiranu, hijerarhijsku mrezu skrbi®® koja bi ukljucivala tri
razine: 1. lije¢nike opée medicine, 2. interniste i opce kardio-
loge u gradskim i Zupanijskim bolnicama te 3. kardiologe
subspecijaliste za prirodene sréane greske u tercijarnim
centrima. Isto tako, vazno je osvijestiti i same bolesnike te
njihove obitelji o potrebi redovitog pracenja u odrasloj dobi u
okviru organizirane i usmjerene skrbi ovih bolesnika.

Jedan od buducih ciljeva je i organizacija nacionalnog regi-
stra svih bolesnika s navedenim bolestima jer je pored
struénog napretka, potrebno razvijati i znanstvenoistrazivac-
ku aktivnost u ovom podrucju, $to ¢e takoder povecati i kva-
litetu svakodnevnog rada.

Zaklju¢éno, od posebnog znac¢aja za medicinu i kardiologiju u
Hrvatskoj je Sto ranije uspostavljanje adekvatne, cjelovite,
multidisciplinarne skrbi za odrasle bolesnike s prirodenim
sr¢anim bolestima, kako bi se uhvatio korak s ostatkom raz-
vijenog svijeta, a sve u svrhu $to boljeg zbrinjavanja ove sve
vece skupine kompleksnih bolesnika.
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the treatment of rhythmic disorders in this group of patients.
Developed invasive and interventional cardiology is also
one of the major demands of the tertiary center. Except in
diagnostics (which is becoming less significant due to the
development of new non-invasive methods), the invasive
cardiology is becoming increasingly important in the deve-
lopment of therapeutic intervention approaches such as:
percutaneous valve implantation, closure of ASD, PFO, per-
sistent ductus Botalli, dilation and stent implantation for
coarctation, stenosis of various conductors, pulmonary ar-
teries and the like.

Education and training of cardiologists who will closely deal
with congenital heart diseases in adults should be target
education and training. The curriculum of subspecialization
service is insufficient for narrow specialization in cardiology
of this area. Specialized training is required for personnel
engaging in various fields, other specialization physicians
and medical staff in the field of nursing that will form a mul-
tidisciplinary team. It is also necessary to provide an ade-
quate level of general education and training to cardiologists
in the county centers and family physicians, so that they can
independently manage the patients with simple CHD.
Education and training should be conducted by tertiary cen-
ter where all forms of congenital heart diseases and all
forms of complications can be managed®.

Since the number of children with congenital heart diseases
operated on in our country or abroad has increased in the
last few years, we expect an increasing number of them who
are becoming adults and will need an organized health care
in the years to come. For that reason, it is necessary to esta-
blish a structured, hierarchical network of management®
that would include the three levels: 1. General practitioners,
2. Internists and general cardiologists in the city and county
hospitals and 3. Cardiologists — subspecialists for conge-
nital heart defects in tertiary centers. It is also important to
make the patients and their families aware of a necessity of
regular follow-up in adulthood within the program of orga-
nized and specialized management of these patients.

One of the future goals is to organize a national registry of
all patients with these diseases because in addition to pro-
fessional progress, it is also necessary to develop scientific
and research activity in this area, which will also increase
the quality of daily work.

To conclude, it is of a particular importance for the Croatian
medicine and cardiology to establish an adequate, compre-
hensive and multidisciplinary care for adult patients with
congenital heart disease as early as possible, in order to
catch up with the rest of the developed world, all with the
purpose of better management of this growing group of
complex patients.

1. Baumgartner H, Bonhoeffer P, De Groot NM, de Haan F, Deanfield JE, Galie N, et al; Task Force on the Management of Grown-up Congenital Heart Disease of the European
Society of Cardiology (ESC); Association for European Paediatric Cardiology (AEPC); ESC Committee for Practice Guidelines (CPG). ESC Guidelines for the management of grown-

up congenital heart disease (new version 2010). Eur Heart J. 2010;31(23):2915-57.

2. Roniji¢-Putarek N, Mal¢i¢ I. [Epidemiology of congenital heart diseases in Croatia—a multicenter nationwide study, 1995-2000].. Lijec Vjesn 2003;125(9-10):232-41.

3. Mal¢i¢ I, Dilber D. [Distribution of congenital heart disease in Croatia and outcome analysis. A Croatian epidemiological study (2002-2007)]. Lijec Vjesn 2011;133(3-4):81-8.

4. Dilber D, Mal¢i¢ |. Evaluation of paediatric cardiosurgical model in Croatia by using the Aristotle basic complexity score and the risk adjustment for congenital cardiac surgery-1

method. Cardiol Young. 2010;20(4):433-40.

5. Dilber D, Mal¢i¢ |. Spectrum of congenital heart defects in Croatia. Eur J Pediatr. 2010;169(5):543-50.
6. Dilber D, Malgic I, Sari¢ D, Kniewald H, Bartoniéek D, Mustapié Z. Klinicka epidemioloska studija - bolnicki registar operacijskog lije¢enja prirodenih sréanih griesaka u Hrvatskoj

(2002. - 2011.) Pediatr Croat. 2012;56 Suppl 2:102.

7. Bartonicek D, Kniewald H, Sari¢ D, Dilber D, Maléi¢ I. Prirodene sréane grieske u djece sa sindromom Down, lijedenje i ishod — retrospektivna studija. V1. simpozij Hrvatskog

drustva za pedijatrijsku kardiologiju i reumatologiju. Osijek-Vukovar 2011.

2012;7(11-12):281.

Cardiologia CROATICA



8. Mal¢i¢ |, Dilber D, Kniewald H, Lasan R, Begovi¢ D, Jelusi¢ M: Supravalvular aortic stenosis and peripheral pulmonary stenosis in family with balanced translocation T (7;14) and
break point within the elastin gene region. Pediatr Croat. 2008; 52: 77-81.

9. Maléi¢ I, Krmek V, Gjuradin M, Marinovi¢ B, Gjergja Z, Zergollen Lj, et al. Ten patients with Williams-Beuren Syndrome. Croat Med J. 1994;35(3):158-62.

10. Dasovié-Buljevié A, Malgic |, Mustapié¢ Z, Benjak V, Belina D. Infantilna koarktacija aorte kod djeteta s Ellis van Creveldovim sindromom: prikaz bolesnika. Pediatr Croat.
2006;50(3):137-40.

11. Mal¢i¢ I, Vidakovié¢ M, Kniewald H, Dilber D, Vukovi¢ J, Dasovi¢-Buljevi¢ A. Mowat-Wilsonov sindrom. Pediatr Croat. 2010;54(2);105-9.

12. Allan L, Dangel J, Fesslova V, Marek J, Mellander M, Oberhansli |, et al; Fetal Cardiology Working Group; Association for European Paediatric Cardiology. Recommendations
for the practice of fetal cardiology in Europe. Cardiol Young. 2004;14(1):109-14.

13. Sokol V, Juras J, Mal¢i¢ |, Blaji¢ J, Ivanisevi¢ M. Digoxin and amiodaron in fetal sustained supraventricular tachycardia and nonimmune hydrops. Gynaecol Perinatol.
2011;20(1):44-7.

14. Mal¢i¢ I, Kniewald H, Benjak V, Dorner S. Congenital heart block - neonatal lupus syndrome. Pediatr Croat. 2004;48:121-5.
15. Malgié |, Skrablin-Kugi¢ S. Fetalna i neonatalna kardiologija. Medicinska naklada, Zagreb, 2011.

16. MalGic¢ I, Kniewald H, Sari¢ D, Gjergja Z, Dasovi¢-Buljevi¢ A, Ani¢ D, et al. [The development of interventional catheterisation in the referral centre for pediatric cardiology of the
Republic of Croatia—a retrospective study 1996-2009]. Lijec Vjesn. 2011;133(7-8):241-9.

17. Mal¢i¢ 1, Jelusi¢ M, Kniewald H, Barisi¢ N, Jalasi¢ D, Bozikov J. Epidemiology of cardiomyopathies in children and adolescents: a retrospective study over the last 10 years.
Cardiol Young. 2002;12(3):253-9.

18. Maléié 1, Jelasié D, Sari¢ D, Kniewald H, Jelusi¢ M, Rojni¢-Putarek N, et al. [Diagnostic value of myocardial biopsy in the diagnostic algorithm in cardiomyopathies in children].
Lijec Vjesn. 2004;126(9-10):227-34.

19. Maléi¢ |, Kniewald H, Uglien R, Mustapi¢ Z, Dorner S, Gaurina Sréek V, et al. Immunomodulation in children with cardiomyopathies. Current Studies of Biotechnology. 2005;6;67-
76.

20. Meijpoom FM. Mulder B. Problems in the organization of care for patients with adult congenital heart disease. Arch Cardiovasc Dis. 2010;103(6-7):411-5.

21. Moons P, Meijooom FJ, Baumgartner H, Trindade PT, Huyghe E, Kaemmerer H; ESC Working Group on Grown-up Congenital Heart Disease. Structure and activities of adult
congenital heart disease programmes in Europe. Eur Heart J. 2010;31(11):1305-10.

22. Deanfield J, Thaulow E, Warnes C, Webb G, Kolbel F, Hoffman A, et al; Task Force on the Management of Grown Up Congenital Heart Disease, European Society of Cardiology;
ESC Committee for Practice Guidelines. Management of grown up congenital heart disease. Eur Heart J. 2003;24(11):1035-84.

hitp:/lcroecho2013.kardio.hr il
hittp://croecho.kardio.nir

CroEcho2013

7" Craatian Fehacardingraphy mesting
willy [nferational Participation

. PRVA OBAVIJEST
FIRST ANNOUNCEMENT

23 o 25, b 2003 7 My 257
Nubrovnik, Hrvatska | Cros

Cardiologia CROATICA 2012;7(11-12):282.



