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SAZETAK: Europsko kardiolodko drustvo (ESC) izdalo je 2019. godine Smijernice za dijagnostiku i lijecenje
kroni¢noga koronarnog sindroma, koje ukljuéuju nove preporuke za MSCT koronarografiju. Nove ESC smjernice
promaknule su MSCT koronarografiju u pretragu klase I, Sto podrazumijeva da je MSCT koronarografija ili nein-
vazivno funkcionalno oslikavanje preporucena pretraga za ishemiju miokarda i prvi test kojim se dijagnosticira
koronarnabolest srca (CAD) u simptomatskih bolesnika u kojih se opstruktivna CAD ne moZe iskljuciti na temelju
klinicke procjene. Bolesnike zahtjevne za snimanje, kao Sto su primjerice oni s opseznim koronarnim kalcifi-
kacijama (>400 Agatstonovih jedinica), povisenom (>65/min) ili nepravilnom frekvencijom srca, pretili i oni koji
ne mogu zadrZati dah, ve¢ je prije prepoznao Nacionalni institut za izvrsnost zdravlja i skrbi (NICE) na starijim
generacijama uredaja. U takvih pacijenata NICE, za razliku od ESC smjernica preporucuje uporabu uredaja nove
generacije ili ¢ak neke specificne modele. Usprkos razlikama u preporukama NICE-a 1 ESC-aiskusan klinic¢ki tim
sastavljen od inZenjera radiologije, radiologa i kardiologa i u bolesnika zahtjevnih za snimanje na CT uredajima
nove generacije moze dobiti dobru kvalitetu slike. Kada se uzme u obzir optere¢enje ¢imbenicima kardiovasku-
larnog rizika 1 Smjernice ESC-a iz 2019. godine, mozemo ocekivati porast upucivanja bolesnika na MSCT koron-
arografiju na nacionalnoj razini, $to je sluc¢aj i u drugim zemljama sa sliénim kardiovaskularnim optere¢enjem
usprkos opazenim varijacijama u klinickoj praksi. Brojne javne bolnice kupile su uredaje koji ispunjavaju tehnicke
smjernice Drustva za kardiovaskularnu kompjutoriziranu tomografiju (SCCT), medutim, oni nisu namijenjeni za
kardiovaskularno oslikavanje niti preporu¢eni za bolesnike zahtjevne za snimanje. Za takve bolesnike CT uredaji
trebali bi sadrZzavati tehnologiju s dvjema rendgenskim cijevima s dvama snaznim strujnim generatorima koji
osiguravaju dobru temporalnu rezoluciju i dugacak niz detektora u z-smjeru kako bi se osigurale visoka prostorna
razlucivost i volumska pokrivenost. Za dobru kvalitetu slika potrebno je pripremiti bolesnika i prilagoditi protokol
snimanja prema njegovim obiljezjima. Samo na takav nacin, u skladu s nedavnim klini¢kim smjernicama, bole-
snici mogu imati dobrobit od ove radioloske pretrage visoke tehnoloske razine.

SUMMARY: The European Society of Cardiology (ESC) published guidelines for the diagnosis and management
of chronic coronary syndromes in 2019 that included new recommendations for coronary computed tomogra-
phy angiography (CCTA). The new ESC guidelines promoted CCTA as a Class I examination, which means that
CCTA or non-invasive functional imaging is recommended or indicated for myocardial ischemia as the initial
test for diagnosing CAD in symptomatic patients in whom obstructive CAD cannot be excluded by clinical as-
sessment alone. Patients who are difficult to scan, such as those with extensive coronary calcifications (>400
Agatston Units), increased (>65 bpm) or irregular heart rate, or those who are obese (body mass index >30) and
unable to hold their breath, have been already identified by the National Institute for Health and Care Excel-
lence (NICE) in earlier scanner generations. For these patients, NICE recommends the new generation of scan-
ners or even particular scanner models, as opposed to the ESC guidelines which do not recommend CCTA. In
spite of differences between ESC and NICE recommendations, an experienced clinical team consisting of a
radiographer, radiologist, and cardiologist can obtain good image quality from new-generation CT scanners,
even from patients who are difficult to scan. Considering the burden of risk factors and the 2019 ESC guidelines,
referrals to CCTA are expected to rise at the national level, as they have in other countries with a similar car-
diovascular burden, although clinical practice may vary. Numerous public hospitals have purchased scanners
that fulfil SCCT technical guidelines, but these are neither cardiac-dedicated nor recommended for patients
who are difficult to scan. CT scanners for these patients should feature dual-source technology with two pow-
erful current generators in order to provide good temporal resolution; they should also have a long z-detector
array in order to ensure high spatial resolution and volume coverage. Good image quality requires appropriate
patient preparation and the adjustment of scan protocols to individual patient characteristics. This is the only
way patients can benefit from this high-tech radiological procedure, according to recent clinical guidelines.
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T 1 uropsko kardiolosko drustvo (ESC) izdalo je 2019. godi-
= ne Smjernice za dijagnostiku i lijeCenje kod kroni¢nog
<A koronarnog sindroma, §to ukljuc¢uje nove preporuke za
MSCT koronarografiju.! U ovom ¢emo ¢lanku razmotriti novu
ulogu MSCT koronarografije u dijagnostickom algoritmu koro-
narne bolesti srca (CAD) i potesko¢ama koje se pojavljuju pri
njezinoj primjeni u sustavu zdravstvene zastite. Osim toga,
detaljno smo opisali bolesnike zahtjevne za snimanje poput
onih s opseznim koronarnim kalcifikacijama, povisenom ili
nepravilnom sréanom frekvencijom i pretile.

Premda CAD ima heterogenu morfologiju, u praksiidalje do-
minirabivarijatna klini¢ka percepcija kardiovaskularnog kon-
tinuuma, koja razlikuje akutni koronarni sindrom od kroni¢-
noga.! Implementacija MSCT koronarografije u klini¢ku praksu
kao pouzdane dijagnosticke pretrage za isklju¢enje CAD-a bila
je prilicno dinami¢na. Americ¢ko udruzenje kardiologa (AHA)
2012. godine uvrstilo je MSCT koronarografiju u svoje smjerni-
ce, uz preporuku da je treba uzeti u obzir (klasaIl. a) ubolesnika
s niskom i srednjom vjerojatnosc¢u za CAD koji nisu kadri vjez-
bati, kaoiu onih koji imaju neuvjerljiv test optere¢enja, uredan
test optereéenja uz neprekidne simptome te u onih koji se ne
mogu podvrgnuti stres ehokardiografiji ili nuklearnom medi-
cinskom oslikavanju perfuzije miokarda.? Smjernice ESC-a iz
2013. godine nalazu da MSCT koronarografiju treba razmotriti
(klasal. a) kao test prve linije u bolesnika s niskom i srednjom
vjerojatno$éu i pri sumnji na CAD.? Stovise, ESC ju je 2015.
godine preporucio kao pretragu klase II. a, ¢ak i u bolesnika s
akutnom boli u prsistu bez promjena u elektrokardiogramu ili
povisenih enzima.* U konacnici je 2017. godine Nacionalni in-
stitut za izvrsnost zdravlja i skrbi (NICE) MSCT koronarografiju
preporucio kao pretragu prve linije u simptomatskih bolesnika
sa sumnjom na CAD neovisno o procijenjenoj vjerojatnosti.®
Nove Smjernice ESC-a promaknule su MSCT koronarografiju
u pretragu klase I, sto znaci da je neinvazivno funkcionalno
oslikavanje preporuc¢eno kod ishemije miokarda, kao po¢etna
pretraga za dijagnosticiranje CAD-a u simptomatskih bolesni-
kau kojih opstruktivnu koronarnu bolest nije moguce iskljuciti
na temelju klini¢ke procjene.!

Brojni preduvjeti moraju biti ispunjeni da bi se ova izrazi-
to zahtjevna CT pretraga implementirala u klini¢ku praksu.
Bolesnike zahtjevne za snimanje, kao §to su primjerice oni
s opseZnim koronarnim kalcifikacijama (>400 Agatstonovih
jedinica), povisenom (>65/min) ili nepravilnom frekvencijom
srca, pretili i oni koji ne mogu zadrzati dah, NICE je kao takve
prepoznao ve¢ prije pri snimanju na uredajima starije genera-
cije. Zarazliku od Smjernica ESC-a koje ne preporuc¢uju MSCT
koronarografiju, NICE za navedene bolesnike preporucuje
uporabu uredaja nove generacije ili ¢ak neke specificne mo-
dele.® NICE je takoder definirao potrebne tehnicke parametre
modela uredaja za pouzdano snimanje MSCT koronarografije
koji su zahtjevniji od smjernica Drustva za kardiovaskularnu
kompjutoriziranu tomografiju (SCCT) ¢iji je minimalni uvjet
64-slojni CT uredaj s brzim rotacijskim vremenom kudéista
(<350 ms)” Usprkos razlikama izmedu preporuka NICE-a i
ESC-a, iskusan klini¢ki tim sastavljen od inZenjera radiologi-
je, radiologa i kardiologa moZe dobiti dobru kvalitetu slike na
CT uredajima nove generacije, ¢ak i u bolesnika zahtjevnih za
snimanje. Buduéi da idealan namjenski CT uredaj za kardio-
vaskularno oslikavanje jos uvijek nije dostupan, za specificne
skupine bolesnika proizvodaci se koriste razli¢itim tehnolos-
kim rjeSenjima.
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guidelines for the diagnosis and management of

chronic coronary syndromes in 2019, including new
recommendations for coronary computed tomography angi-
ography (CCTA).! We shall discuss the new role of CCTA in the
diagnostic work-up of coronary artery disease (CAD) and po-
tential difficulties with its implementation in the health care
system. We shall also describe and present difficult-to-scan
patients in detail, such as those with extensive coronary cal-
cifications, increased or irregular heart rate, or those who are
obese.

The European Society of Cardiology (ESC) published

Although CAD has heterogeneous morphology, a bivariant
clinical perception of cardiovascular continuum according
to which acute coronary syndromes are differentiated from
chronic coronary syndromes is still dominant.! The imple-
mentation of CCTA in clinical practice as an accurate diag-
nostic procedure for ruling out CAD has been quite dynamic.
The American Heart Association (AHA) implemented CCTA
in its quidelines in 2012 and recommended that it should be
considered (Class IIa) for patients with low-intermediate pre-
test likelihood for CAD who are unable to exercise, as well
as for those with inconclusive stress test, normal stress test
but ongoing symptoms, and those unable to undergo stress
echocardiography or nuclear medicine myocardial perfusion
imaging.?2 The ESC quidelines issued in 2013 stated that CCTA
should be considered (Class IIa) as a first-line test in patients
with low to intermediate pre-test probability and suspected
CAD.® Moreover, ESC recommended it in 2015 as a Class Ila
examination even for patients with acute chest pain but with-
out ECG changes or elevated enzymes.# Finally, in 2017, the
National Institute for Health and Care Excellence (NICE) rec-
ommended CCTA as a first-line examination for symptomatic
patients with suspected CAD regardless of pre-test prob-
ability.’ The new ESC guidelines promoted CCTA as a Class I
examination, which means that CCTA or non-invasive func-
tional imaging is recommended or indicated for myocardial
ischemia as the initial test for diagnosing CAD in sympto-
matic patients in whom obstructive CAD cannot be excluded
by clinical assessment alone.!

Numerous prerequisites must be fulfilled to clinically im-
plement this highly demanding CT examination. Patients
who are difficult to scan, such as those with extensive coro-
nary calcifications (>400 Agatston Units), increased (>65 bpm)
or irregular heart rate, or those who are obese (body mass in-
dex >30) and unable to hold their breath, have been already
identified by NICE in earlier scanner generations. For these
patients, NICE recommends the new generation of scanners
or even particular scanner models, as opposed to the ESC
guidelines which do not recommend CCTA.® NICE also de-
fines the required technical capabilities of scanner models for
accurate CCTA acquisition; these are more demanding than
the Society of Cardiovascular Computed Tomography (SCCT)
guidelines, in which the minimum requirement is a 64-slice
scanner with fast gantry rotation time (<350 ms).” In spite of
these differences between ESC and NICE recommendations,
an experienced clinical team consisting of a radiographer, ra-
diologist, and cardiologist can obtain good image quality from
new-generation CT scanners, even from patients who are dif-
ficult to scan. Since an ideal cardiac-dedicated CT scanner is
not yet available, manufacturers use different technological
solutions for specific patient groups.

Cardiologia Croatica O
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U bolesnika s visokim koronarnim kalcijskim opterece-
njem i stentovima za pouzdano razlikovanje malih stupnjeva
koronarnih stenoza najvaZznija je visoka prostorna razluci-
vost u trima dimenzijama (izovoksel). Kod 64-slojna i vise-
slojnih CT uredaja prostorna razlu¢ivost u z-smjeru pove¢ana
je zahvaljuju¢i unaprijedenoj dimenziji detektora u z-smjeru,
¢ime se postiZe visoka izovoksel rezolucija, medutim, Zeljena
izovoksel prostorna razlucivost od <0,1 mm trenuta¢no nije
dostupna. Prostorna razluc¢ivost presudna je za smanjenje
dvaju artefakata oslikavanja prisutnih u koronarnih bolesni-
ka s kalcifikatima: tzv. blooming artefakata i parcijalnog volu-
mnog efekta. Zato je pri investiranju u novi CT uredaj vazno
poznavati z-dimenzije svakoga reda detektora i ukupnu volu-
mnu pokrivenost u z-smjeru te je li u uredaj ugradeno jedin-
stveno hardversko rjesenje koje omogucuje akviziciju prekla-
pajucih slojeva, tzv. z-flying focal spot® (slika 11i slika 2).

Bolesnici s visokim 1/ili nepravilnim otkucajima srca jos
su jedan izazov za koji treba dobra temporalna rezolucija koja
smanjuje artefakte pomicanja koronarnih arterija. Temporal-
na rezolucija poc¢iva na rotacijskom vremenu kucista i proi-
zvodaci su za njegovo unaprjedenje razvili nekoliko rjesenja.
Kod uredaja s jednom cijevi samo polovica (180°) rotacije ren-
dgenske cijevi moZe se iskoristiti za brzu akviziciju podataka
kojom se sprjecavaju artefakti pomicanja, dok se kod ure-

For patients with high coronary calcium burden or stents,
high spatial resolution in three dimensions (isovoxel) is of the
utmost importance to accurately differentiate small coronary
stenosis grades. Although 64-slice or higher scanners have
improved z-direction spatial resolution resulting from im-
proved detector z-dimension in order to achieve high isovoxel
resolution, the desired isovoxel spatial resolution of <0.lmm
is currently not available. Spatial resolution is crucial to re-
ducing two imaging artefacts in calcified patients — blooming
artefacts and partial volume effect. Therefore, when invest-
ing in new scanner, it is important to know the z-dimension
of each detector row and the overall z-dimension coverage,
as well as whether or not it includes a z-flying focal spot, a
unique hardware solution that enables the acquisition of
overlapping slices (Figure 1, Figure 2) 2

Patients with high or/and irregular heart rate represent an-
other challenge that requires good temporal resolution in or-
der to reduce coronary motion artefacts. Temporal resolution
rests on gantry rotation time, and manufacturers have there-
fore developed several solutions to improve it. Only half (180°)
of the tube rotation can be utilized for fast data acquisition
in order to prevent motion artefacts with single-source scan-
ners; with dual-source scanners, only one fourth (90°) can
be utilized. Currently, only one manufacturer provides such

S ARTEFACT

FIGURE 1. Male patient, 67 years old, with hypertension and obesity (body mass index 37.4 kg/m?; chest/waist circumference
129/122 cm). After intravenous application of four doses of metoprolol, heart frequency remained variable with average rate 71
bpm (A). Longer calcifications were found in proximal segments of the right coronary artery (RCA) and the left anterior descending
artery (LAD), but despite the latter the image quality of three major epicardial vessels allowed accurate analysis (B, C, D). Despi-

te minor motion artefacts in some segments, even terminal branches of major vessels are clearly visible (E, F, G, H). Computed
tomography fractional flow reserve (CT-FFR) revealed hemodynamically significant stenosis of mid RCA (FFR=0.78) and LAD
(FFR=0.80) (1).
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FIGURE 2. Male patient, 65 years old, with a heart rate of 60 bpm after intravenous application of metoprolol, with obesity (body
mass index 34.2 kg/m?; chest/waist circumference 104/101 cm). Major epicardial vessels have segmentally longer calcifications
but without major “blooming” artefacts (the left main artery and the right coronary artery) (A, B, C). Although images of side and
even terminal branches of major epicardial vessels are slightly grainy, they still allow accurate analysis (D, E, F, G, H). Coronary
computed tomography angiography revealed non-obstructive coronary artery disease.

daja s dvjema rendgenskim cijevima moZze iskoristiti samo
Cetvrtina (90°) rotacije. Trenuta¢no samo jedan proizvodac
nudi tehnologiju s dvjema rendgenskim cijevima. Ona omo-
gucuje temporalnu rezoluciju od 66 ms, za razliku od veéine
trenutacno dostupnih CT uredaja s jednom cijevi i temporal-
nom rezolucijom od 100 ms do 250 ms, $to je prikladnije za
bolesnike sa stabilnom frekvencijom srca <65/min.® Za one
s nepravilnim otkucajima srca potpuna pokrivenost sr¢ane
anatomije dugim nizom detektora u z-smjeru (>12 cm) omogu-
¢uje akviziciju u jednom otkucaju srca. Trenuta¢no nekoliko
proizvodaca nudi takva rjeSenja. Dugi niz detektora vazna je
tehnoloska prednost pri snimanju bolesnika s koronarnim
umetcima. Neki proizvodac¢i primjenjuju fazno pomicanje
stola za dobivanje snimki bez artefakata, dok se kod CT ure-
daja s dvjema rendgenskim cijevima primjenjuje brzo i konti-
nuirano pomicanje stola, koje omogucuje snimanje s visokim
pitchom u jednom otkucaju srca. Samo se jedan proizvodac
koristi akvizicijom snimaka za MSCT koronarografiju u jed-
nom otkucaju srca s pomocu stacionarnog stola, koja uz nizu
dozu zrac¢enja (<1 mSv) dopusta manje artefakata zbog pomi-
canja srca i disanja. Osim spomenutih tehnoloskih rjesenja,
dodatni kljuéni preduvjeti za dobru kvalitetu slike u bolesnika
s aritmijom (=65/min), uz kraée zadrzavanje daha, jesu pri-
mjena beta-blokatora i izbor najbolje faze sr¢anog ciklusa za
rekonstrukciju slika (slika 3).

dual-source technology. It allows a temporal resolution of 66
ms, while the majority of currently available single-source CT
scanners enable temporal resolutions between 100 and 250
ms, thus making them more suitable for patients with a stable
heart rate <65 bpm.® For patients with irreqgular heart rate, full
coverage of the cardiac anatomy with long z-detector array
(>12 cm) enables CCTA acquisition in a single heartbeat. Cur-
rently, several manufacturers provide such a solution. A long
detector array is also an important technical advantage for
scanning patients with coronary grafts. Some vendors use ta-
ble movement in phases to obtain artefact-free images, while
dual-source CT scanners use fast and continuous table move-
ment to enable high-pitch scanning in a single heartbeat.
Only one vendor utilizes stationary table image acquisition
for single-heartbeat CCTA, which permits less cardiac motion
and breath-hold artefacts along with a lower radiation dose
(<1 mSv). Together with these technological solutions, which
enable a shorter breath hold, the key prerequisites for good
image quality in arrhythmic patients (=65 bpm) are the ap-
plication of beta-blockers and the selection of the best heart
cycle phase for image reconstruction (Figure 3).

Cardiologia Croatica O
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FIGURE 3. Female patient, 68 years old, with atrial fibrillation, variable and high average heart frequency of 86 bpm, and volumi-
nous breasts (chest circumference 104 cm) (A). Despite the latter, the image quality of great epicardial vessels allows accurate

analysis (B, C, D). Side branches of three major epicardial vessels are clearly presented (E, F, G). Detailed lumen analysis reveals
significant ostial stenosis of the right coronary artery (D).

Snimanje bolesnika s velikim prsistem, primjerice volumi-
noznim dojkama, 1 pretilih iziskuje veéu dozu loniziraju¢ega
zrac¢enja i rezultira zrnatijim snimkama zbog povec¢ane pro-
dukcije ,buke” Medutim, pri snimanju visokom strujom (>500
mA)isniZzenim naponom na cijevi (<120 V) kvaliteta je snimki
prihvatljiva ¢ak i pri nizoj dozi ioniziraju¢ega zracenja. Sna-
Zan je generator vazan tehnoloski preduvjet za primjenu stru-
je visoke jacine na rendgenskoj cijevi, Sto se uvijek ne razma-
tra pri kupnji novoga CT uredaja. Treba naglasiti da CT uredaji
s dvjema rendgenskim cijevima daju mnogo bolju kvalitetu
snimaka u usporedbi s uredajima s jednom rendgenskom ci-
jevi®** CT uredaji za bolesnike zahtjevne za snimanje trebali
bi sadrzavati tehnologiju snimanja s dvjema rendgenskim ci-
jevima s dvama snaznim generatorima struje, koji bi omogu-
¢ili dobru temporalnu rezoluciju, te takoder dugi niz detektora
u z-smjeru za visoku prostornu razlu¢ivost i volumsku pokri-
venost. Dobra kvaliteta slika takoder zahtijeva odgovaraju¢u
pripremu bolesnika i prilagodbu protokola snimanja njego-
vim obiljeZjima (slike 1, 21 3).

Tijekom proteklog desetlje¢a gotovo je polovica CT uredaja
u Republici Hrvatskoj zastarjela i bila neprimjenjiva za MSCT
koronarografiju’? Premda je nedavno dosta javnih bolnica
kupilo CT uredaje koji ispunjavaju tehnicke SCCT smjernice,
oni nisu namijenjeni kardiovaskularnom oslikavanju ni pre-
poruceni bolesnicima zahtjevnima za snimanje.Takva ras-
polozivost tehnickih resursa moze utjecati na dijagnosticki
postupnik obrade koronarnih bolesnika jer nezadovoljavaju-

O cardiologia Croatica
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Scanning obese patients and those with a large chest (e.g.
voluminous breasts) requires a higher radiation dose and re-
sults in grainy images due to high noise production; however,
scanning with a high X-ray tube current (>500 mA) and re-
duced tube voltage (<120 kV) provides sufficient image qual-
ity along with a lower radiation dose. A powerful generator is
an important technological prerequisite for high X-ray tube
current, a consideration that is not always taken into account
when purchasing a new CT scanner. Additionally, dual-source
scanners provide superior CCTA image quality compared
with single-source scanners.®* CT scanners for difficult-to-
scan patients should feature dual-source technology with two
powerful current generators in order to provide good tempo-
ral resolution; they should also have a long z-detector array in
order to ensure high spatial resolution and volume coverage.
Good image quality requires appropriate patient preparation
and the adjustment of scan protocols to individual patient
characteristics. (Figures 1, 2 and 3)

For the past decade, nearly half of the CT scanners in Croa-
tia have been outdated and unsuitable for CCTA.*2 Recently,
numerous public hospitals have purchased scanners that ful-
fil SCCT technical guidelines, but these are neither cardiac-
dedicated nor recommended for difficult-to-scan patients.
The availability of technical resources could influence the
diagnostic work-up of patients with CAD, since unsatisfac-
tory image quality can facilitate downstream indications for
invasive coronary angiography (ICA) and increase potential



¢a kvaliteta slike na MSCT koronarografiji moze povecati in-
diciranje 1 potencijalno prekomjerno koristenje invazivne ko-
ronarografije. Ranijim istrazivanjem potvrdeno je upuc¢ivanje
bolesnika na invazivnu umjesto na MSCT koronarografiju, §to
moze pridonijeti ¢injenici da je Republika Hrvatska po uce-
stalostl primjene invazivne koronarografije na drugom mje-
stu u Europi.®** Zbog svega navedenoga MSCT koronarografi-
ju treba promatrati kao ,vratara“ za invazivnu koronarografiju,
osobito u bolesnika s niskim i umjerenim rizikom za CAD, a
nove Smjernice ESC-a potvrduju ve¢ prije naglasenu potrebu
za implementacijom takve klini¢ke prakse.'s*” Veliko optere-
¢enje opc¢e populacije CAD-om u Republici Hrvatskoj moZe se
objasniti visokom prevalencijom ¢imbenika kardiovaskular-
nog rizika, kao sto su primjerice prekomjerna tjelesna tezina
ili pretilost (57,4 %), pusSenje (33 %) i arterijska hipertenzijau 50
% muskaraca i 44 % Zena.'** Izgledna je sli¢nost prevalencije
fibrilacije atrija europskoj od 1 do 3 %.?2% Uzimajuci u obzir op-
terec¢enje ¢imbenicima rizika i Smjernice ESC-a iz 2019. godi-
ne, ocekujemo povecanje broja bolesnika upu¢enih na MSCT
koronarografiju na nacionalnoj razini, §to je, unato¢ opaze-
nim razlikama u klini¢koj praksi, slu¢aji u drugim zemljama
sa sliénim kardiovaskularnim optere¢enjem. Usprkos istra-
Zivanju isplativosti CT uredaja nove generacije provedenom
medu bolesnicima zahtjevnima za snimanje u Velikoj Brita-
niji, kod njih ESC jo$ ne preporucuje MSCT koronarografiju.?*
Javne bolnice u svijetu ulazu dodatne napore kako bi osigura-
le dostatan broj MSCT koronarografija i nadoknadile manjak
educiranih inZenjera i specijalista radiologije te nedostatak
CT uredaja nove generacije namijenjenih za kardiovaskular-
no oslikavanje. U tome je smislu predsjednica Sekcije za ra-
diologiju srca Hrvatskoga drustva radiologa (doc. dr. sc. Maja
Hrabak Paar) naglasila ograni¢enja ljudskih resursa, potrebu
za edukacijom specijalizanata radiologije iz podrucja kardio-
vaskularnog oslikavanja i administrativnog priznavanja III.
razine edukacije kao formalne uze specijalizacije.?

Zakljucak

Nadamo se da ¢e u bliZoj buduénosti tvorci zdravstvenih po-
litika 1 donositelji odluka razviti sveobuhvatan i ekonomski
opravdan plan za implementaciju CT uredaja namijenjenih za
kardiovaskularno oslikavanje u zdravstveni sustav. U skladu
srecentnim klinickim smjernicama, samo na takav nac¢in bo-
lesnici mogu imati koristi od ove radioloske pretrage visoke
tehnoloske razine.
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