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niz modaliteta oslikavanja. Uz standardnu koronarnu

angiografiju, modaliteti intrakoronarnog snimanja, kao
$to su intravaskularni ultrazvuk (IVUS)" i opticka koherentna
tomografija (OCT)* se ¢esto koriste kako bi se procijenile
nove opcije terapijskog lije¢enja te za vodenje intervencij-
skih postupaka. Trenutno je IVUS jo$ uvijek referentna me-
toda za proucavanje in-vivo intervencijskih strategija®. Novi
dizajni stentova mogu se procijeniti vizualizacijom apozicije
zicice stenta, NIH rastom, remodeliranjem plaka* te takoder
i promjenama komponente tkiva plaka tijekom vremena’.
Medutim, od nedavno postoji sve vise interesa da se novi
modaliteti snimanja kao $to su OCT i neinvazivna viseslojna
kompjuterizirana tomografija — koronarna angiografija
(MSCT-CA) koriste kao dodatni alati za snimanje uz IVUS.
OCT kao prednost ima superiornu rezoluciju snimanja u us-
poredbi s IVUS, a dostupne neinvazivne metode snimanja
kao $to je MSCT bi kod longitudinalnih studija mogle biti pre-
ferirane od strane pacijenata te bi takoder mogle poboljSati
istrazivacko znanje posto ne samo da pokazuju proto¢nost
stentiranog podrucja vec takoder i plak i njegov sastav.

Cesto se smatra da su ovi modaliteti konkurentni, medutim,
vie su komplementarni nego $to su konkurentni. Uspored-
ba ovih modaliteta medusobno je izazovan je zadatak zbog
¢injenice da imaju veoma razli¢ita fizikalna svojstva’. Stoga
je kombiniranje ovih modaliteta snimanja vrlo dovitljiva opci-
ja za koristenje tijekom prvih ispitivanja na ljudima te takoder
moguce tijekom prve faze multicentriénih studija koje pro-
cjenjuju ucinkovitost novih terapijskinh strategija.

Kod studija koronarnih stentova, velika prednost OCT pred-
stavlja izvrsna vizualizacija Zi¢ice stenta i njezine apozicije u
trenutku implantacije te vizualizacija endotelijalizacije ZiCice
strenta tijekom pracenja. U novoj generaciji bioabsorbilnih
stentova nacinjenih od poli-I-lakticne kiseline (PLLA) moze
se kvantificirati ¢ak i Sirina i debljina zicice stenta’. Cini se da
su trenutni nedostaci kao Sto su zatvaranje Zile i niska dubi-
na penetracije rijeSeni u nadolazec¢im generacijama OCT
dizajniranih katetera koji se nazivaju OFDI.

MSCT-CA brzo postaje popularna metoda koja se koristi
kao dodatni alat za dijagnosticko snimanje. Naravno, njezi-
na neinvazivna priroda bi ju mogla uciniti izvrsnim alatom za
primjenu u longitudinalnim studijama. Dostupan je kvantifi-
kacijski softver te se dimenzije lumena i krvne Zile mogu
kvantificirati. Medutim, njegova rezolucija slike u usporedbi
s IVUS je mnogo niza (120?m prostorno i 80?m plo$no za
IVUS nasuprot 400?m prostorno i plosno za MSCT od 64
sloja). Nadalje, i kalcificirane i metalne strukture uzrokuju
“blooming” uc¢inak (bljestavost) na CT slikama, $to moze
ograniciti to¢nost kvantifikacije. Novije generacije skenera bi
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the catheterization laboratory. Besides standard coro-

nary angiography, intracoronary imaging modalities,
such as intravascular ultrasound (IVUS)' and optical coher-
ence tomography (OCT)? are often used to evaluate new
therapeutic treatment options and to guide interventional
procedures. Currently, IVUS is still the reference method to
study in-vivo new interventional strategies®. New stent de-
signs can be evaluated by visualizing stent strut apposition,
NIH growth, plaque remodeling* and possibly also plaque
tissue component changes over time®. However, recently,
new imaging modalities such as OCT and the non-invasive
multi-slice computed tomography coronary angiography
(MSCT-CA) are gaining rapidly large interest to be used as
additional imaging tools besides IVUS. OCT has as advan-
tage a superior image resolution over IVUS and of course
the availability of a non-invasive imaging method as MSCT
for longitudinal studies could be preferred by the patients
and also it could improve research knowledge since it not
only shows the patency of the stented area but also the pla-
que and its composition.

Often it is thought that these modalities are competitors,
however, they are more complementary as they are compet-
itive. A 1-to-1 comparison of these modalities is a challeng-
ing task due to the fact that they have very different physical
properties®. Therefore, combining these imaging modalities
is a very resourceful option to be used during first-in-man
studies, and possibly also during the first phase of multi-cen-
ter trials, evaluating the effectiveness of new therapeutic
strategies.

In coronary stent studies, the big advantage of OCT is the
excellent visualization of the stent struts and its apposition at
the time of implantation and to visualize the endotheliazation
of the struts at follow-up. In the new generation of bio-ab-
sorbable stents made of poly-I-lactic-acid (PLLA) even the
width and thickness of the struts can be quantified’. The cur-
rent disadvantages such as closure of the vessel and low
penetration depth, seems to be solved in the upcoming gen-
eration of OCT catheter designs called OFDI.

MSCT-CA is becoming rapidly popular to be used as an
additional diagnostic imaging tool. Of course, its non-inva-
sive nature could make it an excellent tool to be applied in
longitudinal studies. Quantification software is available and
lumen- and vessel-dimensions can be quantified. However,
its image resolution as compared to IVUS is much lower
(1207m spatial and 80?m in-plane for IVUS vs. 400?m spa-
tial and in-plane for 64-slice MSCT). Furthermore, both cal-
cium and metallic structures are causing a blooming effect
on CT images, which could hamper accurate quantification.

Today a large array of imaging modalities is available in

2012;7(3-4):108.



potencijalno mogle rijesiti ove ograni¢avajuce ¢imbenike.
Medutim, ¢ini se da se u slu¢aju novog PLLA bioabsorbilnog
stenta MSCT moze koristiti za kvantifikaciju lumena i krvnih
zila8. Moguce je da bi se MSCT takoder mogao koristiti za
detektiranje i kvantifikaciju promjena u sastavu plaka®; me-
dutim, potrebna su daljnja istraZivanja.

Kako bi iz ova 3 modaliteta snimanja dobili optimalne podat-
ke, klju¢ni ¢imbenik je pronalazenje to¢nog podrucja intere-
sa za svaki pojedini modalitet. Danas se ovo i dalje mora
razvijati interno, medutim, pod uvjetom da imamo moguc¢-
nost usporedbe IVUS, OCT i MSCT snimaka postavljenih

Newer generation scanners could potentially solve these
limiting factors. However, in case of the new PLLA bio-
absorbable stent, it seems that MSCT can be used for
lumen and vessel quantification8. Possibly, MSCT could
also be used to detect and quantify plaque compositional
changes®; however, further research is still required.

To derive the optimal information out of these 3 imaging
modalities, the key-factor is to find the exact region of inte-
rest for every individual modality. Today, this must be still
developed in-house, however, providing the ability to com-
pare IVUS, OCT and MSCT onto one single computer
screen on top of each other and synchronized9. This is the

most optimal situation to study the mechanical and biologi-
cal effects of new stent designs to resolve problems oc-
curred in coronary artery disease®.

jedna pored druge i sinkronizirano na jednom ra¢unalnom
ekranu9. Ovo je najoptimalnija situacija za ispitivanje
mehanickih i bioloskih u¢inaka novih dizajna stentova kako
bi se rijesili problemi koji se pojavljuju kod koronarne bolesti
srca10. Keywords: coronary angiography, intravascular ultra-

sound, multi-slice computed tomography coronary angiog-
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