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hokardiografija se od svojih pocetaka do da-
nas, uz pomoc brojnih tehnoloskih dostignuc¢a
1 znanstvenih spoznaja, razvila u vrlo sloZenu i
detaljno protokoliranu pretragu s brojnim najslo-
Zenijim i zahtjevnim analizama i izracunima®.
Napredak ehokardiografskih metoda i cjeloku-
pnoga oslikavanja srca omoguc¢io nam je mnogo
bolje, brze i racionalnije dijagnosticiranje, zbrinja-
vanje i lijecenje kardioloskih bolesnika. Gotovo je
nemoguce kompleksnost ove pretrage sagledati u
postojec¢im normativima koji datiraju iz 1992. god.
1 od tada nisu dopunjeni niti s jednim postupkom
1 metodom, iako su se u meduvremenu preporuke
1 pravila struke vezane za ehokardiografiju u cije-
losti visestruko izmijenili, a razvile su se 1 posve
nove moderne metode?3.

Za ilustraciju, ¢ak i naziv pretrage u vazeéem
popisu dijagnosticko-terapijskih postupaka, Hr-
vatskoga zavoda za javno zdravstvo* (tzv. DTP):
Ehokardiografija s dopler ehokardiografijom" je
daleko izvan sadasnjeg vremena i trebalo bi ga
promijeniti u ,Standardna transtorakalna ehokar-
diografija“ jer je to naziv koji se koristi za ovu pre-
tragu u stru¢nim krugovima, kako u nasoj zemlji
takoiu Europi i cijelom svijetu. Naime, ultrazvuc-
ni pregled srca u svrhu ispitivanja strukture srca,
funkcije srca, protoka krvi kroz srce s osnovnom
hemodinamikom neizostavno koristi doplersku
ehokardiografiju (ukljuéujuéi obojani, pulsni i kon-
tinuirani dopler) i bez nje ne moZe biti cjelovit®. U
odredivanje bolesti sréanih zalistaka, funkcije mi-
okarda 1 urodenih sré¢anih bolesti 1 okolnih struk-
tura potrebno je koristiti sve standardne metode:
jednodimenzijski, dvodimenzijski prikaz (nuzan
za analizu struktura i njihova toéna mjerenja) i
doplersku ehokardiografiju. Pretraga nije cjelovita

Due to many technological and scientific dis-
coveries, echocardiography has developed
into a complex diagnostic examination with a
detailed protocol that uses numerous highly com-
plex and demanding analyses and calculations?.

The development of echocardiographic meth-
ods and heart imaging in general has allowed
better, faster, and more rational diagnosis and
treatment of patients with cardiac problems. It is
almost impossible to describe the complexities
of this examination in the framework that dates
back to 1992 and has never been expanded with a
single procedure and method since then, despite
the fact that the recommendations and guide-
lines of echocardiography have undergone sev-
eral changes in the meantime and new modern
methods have been developed??.

Toillustrate this, even the term used for this ex-
amination is outdated in the list of diagnostic and
therapeutic procedures of the Croatian Institute of
Public Health*: “Echocardiography with Doppler
echocardiography” is far behind the times, and
should be changed to “Standard transthoracic
echocardiography” which is the term used in pro-
fessional circles both in Croatia and abroad. Along
with basic hemodynamics, an ultrasound exami-
nation of the heart assessing the function and
blood flow of the heart necessarily uses Doppler
echocardiography (including continuous wave
Doppler, pulsed Doppler, and color flow imaging)
and is not complete without it®. Assessing heart
valve disease, myocardial function and heredi-
tary diseases of the heart and surrounding struc-
tures, congenital heart diseases must include all
the standard methods: one- and two-dimensional
imaging (necessary for structure analysis and
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ako se jedna od ovih standardnih metoda izostavi, stoga eho-
kardiografija podrazumijeva koristenje doplerske ehokardio-
grafije, u protivnom se ne moze zvati ehokardiografija. Postoji
orijentacijski ,pogled na srce” u domeni opceg internista za
postavljanje tek nekoliko urgentnih dijagnoza, ali se pri tome
ne koristi doplerska ehokardiografija, $to zasigurno nije stan-
dardna transtorakalna ehokardiografija i ne moZe se smatrati
istom pretragom.

U skladu s razvojem tehnologije i medicine, posebice napret-
ka u kardiologiji i ehokardiografiji, ultrazvuk srca se u potpuno-
stiizmijenio u odnosu na sastavnice i postoje¢i naziv, a razvile
su se brojne nove metode i pretrage koje se danas svakodnev-
no rade (npr. dopler miokarda, trodimenzijska ehokardiografija,
deformacija miokarda speckle tracking, itd.).

S obzirom na razvoj ehokardiografije u svijetu i kod nas,
potrebno je ovu vrijednu i nezaobilaznu kardiolosku pretragu
vrednovati prema preporukama struénih drustava u Europi i
svijetu i razlikovati nekoliko kategorija pretrage u odnosu na
potrebne vremenske, struéne, kadrovske i tehnicke normative
te u skladu s tim i vrednovati postojece troskove.

U dijagnostickom postupku kompleksnih bolesnika koriste
se vrlo kompleksne dijagnosti¢ke pretrage koje ukljucéuju he-
modinamska mjerenja 1 napredene ehokardiografske metode,
to su: dopler miokarda, stres ehokardiografija, 2D strain osli-
kavanje, optimiranje resinkronizacijskog elekrostimulatora,
trodimenzijska ehokardiografija®. To su metode koje spadaju u
sloZene ehokardiografske postupke i zahtijevaju viSe vremena,
visoke kadrovske i tehnic¢ke normative, vrlo sloZenu i zahtjev-
nu analizu (za ilustraciju zahtjevnija i od magnetske rezonan-
cije) te ih stoga treba posebno izdvojiti. Upravo zbog toga struc-
no drustvo, Americko drustvo za ehokardiografiju postavilo je
kategorizaciju ehokardiografskog pregleda u nekoliko katego-
rija ovisno o zahtjevnosti (orijentacijski, jednostavni i sloZeni
ehokardiografski pregled).

S obzirom na gore navedeno, kao i povijesne ostatke u nor-
mativima, vrlo vazno je prije svega provesti standardiziranje
osnovnog ehokardiografskog pregleda. U skladu s preporuka-
ma strué¢nog Ehokardiografskogudruzenja (EACVI, prema engl.
European Association of Cardiovascular Imaging)* i razvojem
kardioloske dijagnostike Radna skupina za ehokardiografiju 1
slikovne metode u kardiologiji Hrvatskoga kardioloskog drus-
tva, zalaZe se za standardiziranje ehokardiografskog pregleda
Sto je prvi korak ka ujednacenoj i usporedivoj kvaliteti ehokar-
diografskih nalaza i njihovoj primjenjivoj vrijednosti te primje-
ni odgovaraju¢ih normativa i vrednovanju rada medicinskog
osoblja, u konacnici u cilju dobrobiti i zastite bolesnika.

Standardizirana ehokardiografija danasnjeg vremena tre-
bala bi neizostavno sadrzavati sljedece:

- kontinuirano biljeZenje elektrokardiograma. Elektrokardio-
gram omogucuje vremensko odredivanje razlic¢itih djelova
sr¢anog ciklusa $to je neophodno za to¢na mjerenja. Bez
elektrokardiograma mjerenja struktura i doplerskih para-
metara su neto¢na i dovode do krive interpretacije nalaza.

- biljezenje disanja - respiracija tijekom ehokardiografije pre-
ko elektroda na prsnom kosu. Ehokardiografija nije potpuna
ako se ne ispita utjecaj respiracije na osnovna hemodinam-
ska zbivanja u srcu, prema preporukama ehokardiografskih
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precise measurement) and Doppler echocardiography. The ex-
amination is not complete if any of these standard methods is
omitted. Thus, echocardiography includes the use of Doppler
echocardiography by definition, and cannot be called echocar-
diography without it. A basic orientational "heart viewing” is
sometimes performed to establish a few urgent diagnoses, but it
does not include Doppler echocardiography and thus surely can-
not be considered identical to standard transthoracic echocar-
diography.

As technology and medicine developed, in particular due to
advancements in cardiology and echocardiography, heart ultra-
sounds have changed completely in terms of their components
and terminology, and new methods and tests have been devel-
oped that are now used routinely (e.g. Doppler myocardial im-
aging, three-dimensional echocardiography, speckle tracking,
etc.).

Due to advancements in echocardiography both in Croatia
and abroad, this valuable and irreplaceable cardiologic exami-
nation should be evaluated based on international expert rec-
ommendations. Several categories of echocardiography must be
differentiated, depending on the time, expertise, staff, and tech-
nical requirements, evaluating existing expenses appropriately.

In diagnosing complex patients, very complex diagnostic
methods must be used. These include hemodynamic measure-
ments and advanced echocardiographic procedures, which are:
Doppler myocardial imaging, stress echocardiography, 2D stain
imaging, optimization of the electrostimulator, and three-di-
mensional echocardiography®. These are complex echocardio-
graphic procedures that require more time, high expertise and
technical requirements, and complex analysis (even more so
than magnetic resonance imaging, for instance), and must thus
be considered individually. This is why the American Society of
Echocardiography categorizes echocardiographic examinations
based on their complexity (orientational, simple, and complex).

Considering all the above, it is extremely important to stand-
ardize the basic echocardiographic examination. In line with
the recommendations of the European Association of Cardio-
vascular Imaging* and the development of cardiac diagnostics,
the Working Group on Echocardiography and Cardiac Imaging
Modalities of the Croatian Cardiac Society supports the stand-
ardization of echocardiographic examination as the first step to
achieving consistent high quality echocardiographic results and
their practicable application. This includes applying appropriate
guidelines and evaluating medical personnel, with the interests
of the patients and the overarching goal.

Standardization of modern echocardiography should include
the following:

- Continuous electrocardiographic monitoring. An electrocar-
diogram enables timing of the various parts of the heart cycle,
which is crucial for accurate measurement. Without the elec-
trocardiogram, structure imaging and Doppler parameters
will be incorrect, and lead to improper interpretation of the
results.

- Respiration monitoring during echocardiography using elec-
trodes on the thorax. According to the recommendations from
echocardiographic societies?, electrocardiography is not com-
plete without an assessment of the influence of respiration on



udruZenja'. Neizostavno je za utvrdivanje hitnosti u nekim
vitalno ugrozenim stanjima bolesnika.

- svakiizmjereniiizra¢unani podatak tijekom ehokardiograf-
skog pregleda trebao bi biti dostupan u pisanom ili arhiviran
u digitalnom obliku. U tu svrhu svaki ehokardiografski pre-
gled trebao bi se arhivirati u digitalnom obliku prema prepo-
ru¢enom protokolu Europskog i Americkog ehokardiograf-
skog udruZenja koji definira sadrzaj 1 kvalitetu arhiviranog
zapisanog materijala, tehnicke i fizioloske uvijete, a ukljucuje
sve slikovne (kino i zamrznute) i kvantitativne podatke®.
(Propisani i preporuc¢eni protokol Radne skupine za ehokardiografiju
i Europskog udruZenja za ehokardiografiju propisuje sadrzaj pretra-
ge, uvjete, potrebne metode i sadrzaj nalaza)

- rad lijeénika specijalista/subspecijalista u naknadnoj obra-
diianaliziiz pohranjenih kino-petljiislika. Odredivanje he-
modinamike u zadanim vremenskim intervalima sréanog
ciklusa ehokardiografiju bitno razlikuje od svih drugih so-
nografskih metoda i ¢ini je vrlo kompleksnom pretragom u
kojoj je znanje, vjestina i rad specijalista od osobitog znacaja,
kao npr. kod MR srca, CT-aisl. To surad na mjerenjima, izra-
¢unima fizikalnih veli¢ina osnovne hemodinamike, kom-
pjutorskoj rekonstrukeiji prikaza svih ispitivanih struktura,
mjerenju volumnih parametara u svim dijelovima sréanog
ciklusa, pohrana na pokretne medije za potrebe bolesnika,
direktno pisanje nalaza na radnoj stanici od strane specija-
lista. Raspon dodatnog utro$enog vremena nakon pretrage
minimalno je 30 minuta, a u kompleksnih bolesnika nekad
doseze i viSe sati. (Podrazumijeva pripremna mjerenja i izraduna-
vanje sloZenih broj¢anih pokazatelja za kvantificiranje valvularnih
gre$aka, patoloskih spojeva, pokazatelja funkcionalne sposobnosti
klijetke prema preporukama Europskog udruZenja za ehokardiogra-
fiju)

- Minimalnivremenskinormativ za standardiziran ehokardi-
ografski pregled treba biti 30-40 minuta, a interval narudzbe
bolesnika ne smije biti kraci od tog vremena.

Prema vazeé¢im pravilnicima HZZO-a za dijagnosticke po-
stupke? za bolesnike u izvanbolnic¢koj zdravstvenoj zastiti cije-
na pretrage je manja od najnize cijene iste usluge u zemljama
istocne Europe, a viSestruko manja od cijena u ostalim zemlja-
mau Europi, npr. Velika Britanija, Francuska, Svedska (100-150€),
Slovenija (70€), Belgija (70€), Rumunjska (70€). Cijena ehokardi-
ografije u Hrvatskoj je tako mala da ne pokriva troskove svih
sastavnih dijelova ehokardiografije koja se danas provodi, a rad
lije¢nika i ehokardiografskog tehnicara je zanemaren.

Na primjer, nisu pokriveni troskovi jednodimenzijskog pri-
kaza ili M-moda koji je isklju¢en iz ovog DTP postupka 2008.
godine. Jednodimenzijski prikaz sastavni je dio pretrage i ne
mozZe biti zamijenjen ni jednim drugim prikazima u skladu sa
svim pravilima 1 preporukama stru¢nih udruZenja, stoga se
ovaj prikaz neizostavno koristi pri svakoj ehokardiografskoj
pretrazi. U opisu postupka za dvodimenzionalnu ehokardio-
grafiju u knjizi vremenskih i kadrovskih normativa navodi se
da,...metoda daje jednake informacije kao 1D ehokardiografija
u dvije dimenzije” Ovim se naglasava kako se ista struktura
prikazuje u dvije dimenzije te nikako ne podrazumijeva da su
podatci dobiveni ovim dvjema metodama isti! Naime, jedno-
dimenzijska ehokardiografija ima vremensku rezoluciju (1000
Hz) koja se ne moZe postié¢i drugim metodama i jedina omogu-
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basic hemodynamic events in the heart. It is crucial to deter-
mine the level of urgency in some lethal states.

- Every measurement and piece of data obtained during echo-
cardiography must be archived and readily available. Electro-
cardiographic examinations should be archived in digital for-
mat according to the recommended protocols of the European
and American echocardiography associations, which define
the contents and quality of the archived data as well as the
technical and physiological conditions, including all image
and quantitative data. (The recommended protocol of the Working
Group on Echocardiography and the European Association of Echo-
cardiography prescribes the contents of the examination as well as
the conditions, methods, and contents of the results).

- The expertise of a specialist/subspecialist in the subsequ-
ent analysis of the images. Determining the hemodynamics
in the set intervals of the heart cycle sets echocardiography
apart from other sonographic methods and makes it a very
complex procedure in which the knowledge and expertise of
a specialist are vital, just as in magnetic resonance imaging
of the heart, computed tomography, etc. The job of the spe-
cialist includes performing the measurements, calculating
the physical parameters of the basic hemodynamics, digital
reconstruction of the structures in question, volume parame-
ters in all phases of the heart cycle, archiving the data on por-
table data carriers for the patient’s use, and directly writing
down the results at the workstation. The additional time spent
after the examination is at least 30 minutes, and can range to
several hours in complex cases. (Included are measurement pre-
parations and calculating complex numeric variables for quantifying
valve defects, pathological compounds, and indicators of the functio-
nal abilities of the ventricle according to the recommendations of the
European Association of Echocardiography.)

- The minimal timeframe for a standardized echocardiograp-
hic examination must be 30-40 minutes; patient appointment
intervals must not be shorter than that.

According to the Croatian Health Insurance Fund's current
guidelines?, the health insurance price of diagnostic procedures
for outpatients is lower than the lowest prices for the same pro-
cedures in Eastern European countries, and several times lower
than other European countries, e.g. Great Britain, France, Swe-
den: (€100-150); Slovenia: (€70), Belgium (€70), Romania (€70). The
price of echocardiography in Croatia is so low it does not cover
the costs of all integral elements of modern echocardiography,
and the work of physicians and echocardiography technicians
is neglected.

For instance, the costs of one-dimensional imaging or M-
mode, excluded from the Croatian Institute of Public Health's
outline of the procedure in 2008, are not covered by the price.
One-dimensional imaging is an integral part of the procedure
and cannot be replaced with other types of imaging while ad-
hering to expert rules and guidelines, so it is always used in
echocardiographic examinations. Concerning two-dimensional
imaging, the time and staff guidebook says that “.. that method
gives the same data as 1D echocardiography in two dimensions’.
This emphasizes that the same structure is being shown in
two dimensions, and does not imply that the data acquired us-
ing these two methods will be the same! This is because one-
dimensional echocardiography has a temporal resolution (1000
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¢uje pravilna i dovoljno precizna standardna mjerenja, odredi-
vanje vremenskih intervala, morfolosku i dinamsku analizu®.

Osim sto je standardna ehokradiografija uzdignuta na pot-
puno novu razinu dijagnostike i izvanrendnih moguénosti,
usporedo su uzignuti i kriteriji stru¢nosti kardiologa koji izvo-
de pretragu s preporukom akreditiranja ehokardiografskih
kompetencija i vjeStina na nacionalnoj ili europskoj razini sto
je uvjet akreditacije laboratorija pri Europskom ehokardiograf-
skom udruzenju”.

Poseban izazov ehokardiografskoj struénoj zajednici pred-
stavlja odrZzavanje primjerene kvalitete pretrage u eksponen-
cijalno rastu¢im (opravdanim i neopravdanim) potrebama za
ehokardiografskim pregledom®. U svrhu pruzanja usluge u me-
dicinski prihvatljivom vremenu, a s ciljem pruzanja najbolje
kardioloske skrbi i izbjegavanja ozbiljne zdravstvene Stete za
bolesnika, potrebno je postovati medicinske prioritete. Na taj
nacin se odgovaraju¢i dijagnosticki postupak provodi u svrhu
brzog i racionalnog dijagnosticiranja bolesti, usprkos ogranice-
nim moguénostima pretrage, a troskovi racionaliziraju.

Jedan od moguéih nac¢ina povec¢anja maksimalnog broja
postupaka koji je uop¢e moguce izvrsiti u zadanim uvijetima
jest ukljuc¢ivanje i drugih visokoobrazovanih kadrova u pro-
ces ehokardiografskog pregleda po uzoru na Veliku Britaniju
ili Sjedinjene Americke Drzave. Naime, visoko struc¢no i racio-
nalno upravljanje tehnoloskim i ljudskim resursima podrazu-
mijeva hijerarhiju kadrova u provodenju postupka rada. Tako
dio pretrage koji se odnosi na pohranjivanje standardiziranog
protokola moZe obavljati visokoeduciran ehokardiografski teh-
nicar, dok se kardiolog ukljuc¢uje u dijagnosticki postupak pri
zahtjevnim mjerenjima, rekonstrukcijama i postavljanju dija-
gnoze te pisanju nalaza.

Hz) which is not achievable using other methods, and is the only
way to get accurate and adequately precise standard measure-
ments as well as determine time intervals and morphological
and dynamic analysis®.

In parallel with the advancement of echocardiography to
completely new diagnostic levels and capabilities, the criteria of
expertise for cardiologists performing the procedure have risen
as well, due to the recommended accreditation of echocardio-
graphic competence and skills at the national or European lev-
els, which is a requirement for laboratory accreditation by the
European Association of Echocardiography™®.

An additional challenge for the echocardiographic society is
maintaining appropriate examination quality in the face of ex-
ponential growth of the (justified and unjustified) demand for
echocardiographic examinations®. Medical priorities must be
considered in order to perform services in an acceptable time-
frame with the goal of providing the best cardiologic care and
avoiding serious health issues for the patients. In this way, the
appropriate diagnostic procedures are performed in order to
quickly and rationally establish a diagnosis despite the limited
examination options and prohibitive costs.

One of the possible ways to increase the maximum number
of procedures that can be performed in the given circumstances
is including other highly-educated professionals in the process
of echocardiographic examination, in line with the examples of
Great Britain and the USA; a high level of expertise in the man-
agement of technological and human resources incorporates a
hierarchy system among the staff performing the procedure.
Thus, the part of the procedure related to standardized proto-
col archiving can be performed by a highly educated echocar-
diographic technician while the cardiologist focuses on difficult
measurements, reconstruction, diagnosis, and analysis.

Slike na naslovnici ovog broja ustupljene ljubazno$¢u Laboratorija za ehokardiografiju Klinickog bolni¢kog centra Zagreb - Referentni centar Ministarstva zdravlja za ehokardiografiju.
Prolaps mitralne valvule, transezogafijska ehokardiografija - "multiplane", 3D i 3D Kolor-doplerske rekonstrukcije.

Figures on cover by courtesy of Echocardiographic Laboratory University Hospital Centre Zagreb - Refferal Centre for Echocardiography, Croatian Ministry of Health.
Mitral valve prolapse, Transesophageal echocardiography - multiplane, 3D and 3D Color Doppler reconstructions.
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