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Perspectives of Multimodality Imaging in Croatia

Prof. Dr. sc. Damir Dodig,
School of Medicine, University Zagreb

The article presents the state of the art of nuclear
medicine in Croatia. There are 13 nuclear medicine units
in Croatia today. In 2012 10.800 multimodality procedu-
res were done, 3.240 SPECT/CT and 7.560 PET/CT. For
interpretation of multimodality imaging adequate edu-
cation is of great importance. In Croatia radiologists are
educated for CT and MR during their specialization.
Specialists of nuclear medicine have education for
SPECT and PET in curriculum of their specialization tra-
ining. Technologists who are performing multimodality
imaging procedures are educated on Health
Polytechnic School.

The future of SPECT/CT lies in the utilization of
complete CT functionality as part of a routine SPECT/CT
workup. As conclusion, more efforts should be done on
education of radiologists and nuclear medicine specia-
lists in both diagnostic procedures (PET and CT).

INTRODUCTION

Nuclear medicine in Croatia started in 1959. in Clinical
Hospital Center Zagreb, followed by departments in Clinical
hospital "Sestre Milosrdnice™ Zagreb in 1963, in Rijeka 1965,
in Split 1966, in Osijek 1967 etc. There are 13 nuclear me-
dicine units in Croatia today.

Eleven are in state hospitals and two are private. One of
the private nuclear medicine services is dedicated only to
PET/CT. They have PET/CT equipment installed in Zagreb,
Rijeka, Split and Osijek.

The distribution of nuclear medicine departments is more
or less satisfactory. The whole territory of Croatia is uni-
formly covered and population of Croatia has easy access to
nuclear medicine procedures. (Fig1.).
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Fig 1.
Departments of Nuclear Medicine in Croatia

The modern diagnostic imaging procedures in Croatia
started in 1976 with CT. First SPECT was introduced in
1979, first PET (PCD) in 1999, PET/CT in 2007 and
SPECT/CT in 2010. Today we have 5 SPECT/CT equipment
installed in university hospitals in Zagreb, Rijeka and Split.
(Fig2.)
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Fig 2.
Distribution of SPECT/CT centers in Croatia

Regarding the number of PET/CT equipments, the situ-
ation is similar. There are altogether 5 equipments, situated
in Zagreb (2 centers), in Osijek, Rijeka and Split (Fig.3.).
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Fig.3.
Distribution of PET/CT centers in Croatia

PROCEDURES

SPECT/CT in Croatia is used in cardiology (for attenua-
tion correction) oncology, bone, parathyroid gl., adrenal gl.
sentinel lymph nodes, neurology and for detection of thyroid
remnants or metabolic active metastases in thyroid cancer
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patients. The PET/CT is mainly used, as it is the situation in
other countries, in oncology nearly 90% and in cardiology
and neurology approximately 10%.

The number of multimodality imaging done in 2012 is
presented in (Fig.4.). Last year 3.240 SPECT/CT procedu-
res were done and 7.560 PET/CT, altogether 10.800 multi-
modality procedures were done in Croatia in 2012.

SPECT/CT  PETICT
ZG-KBC 2000 560
ZG-KB"SM" 670

KBC- Rijeka 70

KBC-Split 500

Private

pelyclinic
Medikol-
Zg,0s,5p,Ri

Fig. 4.
Number of procedures done in 2012

EDUCATION

For interpretation of multimodality imaging adequate
education is of great importance. The situation regarding
education in Croatia is as follows. Radiologists are educa-
ted for CT and MR during their specialization. In curricu-
lum for radiology specialization there is no nuclear medi-
cine.

Specialists of nuclear medicine have education for
SPECT and PET in curriculum of their specialization trai-
ning. For practical skills in PET/CT they are educated in
foreign institutions and EANM and |IAEA courses. In nuc-
lear medicine curriculum six months training in radiology
is incorporated. Technologists who are performing multi-
modality imaging procedures are educated on Health
Polytechnic School. The training lasts 3 years. Nuclear
medicine procedures including SPECT/CT and PET/CT
are part of this study with 75 hours of theory and 90 hours
exercises.

FUTURE PERSPECTIVES OF SPECT/CT

The future of SPECT/CT lies in the utilization of complete
CT functionality as part of a routine SPECT/CT workup,
including contrast CT, CT-based radiation therapy planning
and in the utilization of new biomarkers to define expanding
new clinical indications.

There are some new technologies (Siemens IQ-SPECT)
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which reduce the acquisition time for myocardial perfusion.
With IQ-SPECT, a full-count SPECT scan takes only few mi-
nutes and can be achieved using half of the conventional
dose.

FUTURE PERSPECTIVES OF PET/CT

The primary application for PET/CT is still oncology, but
its role continues to expand in the fields of cardiology and
neurology. The goal of increasing the clinical utilization is to
reduce any risk factor for the patients, particulary dose re-
duction. Improvement of reconstruction speed is important
what can improve productivity. Resolution of PET/CT is
highest at the center of the images. The efforts should be
done for equally high-resolution across the field, resulting in
clearer scans. Today it is possible to achieve spatial resolu-
tion close to 2 mm.

FUTURE PERSPECTIVES OF PET/MR

The development of hybrid PET/MR systems started in
the late 1990’s. In comparison to CT, MRI offers a multitude
of endogenous contrasts and a superb capability of differen-
tiating soft tissues. With a sensitivity in the picomolar range,
PET is ideally suited for the visualization of specific molecu-
les in living organisms. However, PET lacks the spatial re-
solution offered by MR, which in turn lacks sensitivity com-
pared to PET. Therefore, the combination of PET and MR is
highly complementary. MR also offers anatomical image in-
formation with the advantage of causing no risk to the
patient from ionizing radiation and by offering much higher
soft tissue contrast than CT, even in the absence of MR
contrast agents.

FUTURE PERSPECTIVES OF MULTIMODALITY
IMAGING IN CROATIA

Distribution and number of PET/CT equipment is at this
moment adequate. But only one equipment is installed in
university hospital.

Regardnig SPECT/CT more equipments are needed to
be part of routine work in university hospitals. Our intention
should be introduction of PET/MR in near future.

CONCLUSION

More efforts should be done on education of radiologists
and nuclear medicine specialists in both diagnostic proce-
dures (PET and CT). The collaboration between specialists
in radiology and nuclear medicine should be improved, what
would lead to easier and more precise interpretation of
findings.
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Elészér liltettek be Magyarorszagon
vérnyomas-szabalyozo pacemakert

2013. junius 6. csiitorték

Gyogyszerek nélkill csokkenthetd a magas vérnyomas annak a specialis pacemakernek a segitségével, melyet
Magyarorszagon els6ként a Semmelweis Egyetem Varosmajori Klinikajan Ultettek be. Az els6é hazai vérnyomas-sza-
balyozd pacemakert egy 48 éves asszony kapta, aki 30 éve kizd rendkivil magas vérnyomassal és cukorbetegség-
gel. A beliltetést a Varosmajori Sziv- és Ergyogyaszati Klinika igazgatohelyettese Dr. Sétonyi Péter érsebész végezte.
A pacemakert a belltetés utan harom hétre inditottak be, és a segitségével egy ora alatt sikerilt az asszony korab-
ban 200-as vérnyomasat 156-ra beallitani. Ezzel a csokkenéssel azonnal a felére esett vissza a magas vérnyomas-
sal jard egészségkarosodas veszélye, igy példaul a stroke kockazata.

A készllék a szervezet sajat vérkeringés-szabalyoz6 rendszerét hasznalja a magas vérnyomas kezelésére. A klinika
igazgatoja, Dr. Merkely Béla elmondta, kiemelt feladatanak érzi, hogy ilyen Uj terapiakat elérhetévé tegyen
Magyarorszagon. Véleménye szerint ezt csak a sziv- és érgyogyaszati kézpont elényeit kihasznalva lehet megtenni,
ahol a kulénb6z6 terlletek szakemberei egy helyen latjak el a beteget. Kiemelte, hogy a miitétet, a vérnyomas beal-
litasat és az utdkezelést iranyitasa alatt egy 3 tagu, fiatal szakemberekbdl all6 csapat végzi, amelyben szorosan
egyuttmikodve dolgozik az aneszteziologus, az érsebész és a szivgybdgyasz.

Az eszkdzt Dr. Sotonyi Péter érsebész lltette be, aki elmagyarazta, hogy a pacemaker két részbdl all. A mintegy fél
centis ingerl6 elektrédat a nyaki veréér kiilsé felszinére régzitik, az agy keringésszabalyoz6 kézpontjahoz ingerilete-
ket kuld6 véernyomast érzékeld idegrostokra. A 4-5 centis telepet a kulcscsont ala Ultetik, mely akar 5-7 évig is mi-
kddhet csere nélkil. A pacemakert és az érzékel6t a bor alatti zsirszovetben vezetett vékony dréttal kétik 6ssze.

A beinditaskor is ott volt a munkacsoport mindharom tagja, Dr. Sé6tonyi Péter érsebész, Dr. Széplaki Gabor kardiolo-
gus és Dr. Zima Endre altatoorvos. A pontos beallitast Széplaki doktor végezte, 6 magyarazta el, hogy tulajdonkép-
pen az ideget ingerlik elektronikusan apré impulzusokkal, taviranyitassal, igy ,csapjak be” a szervezetet, mely ver-
nyomas-csokkenéssel reagal. Egy 6ran at prébaltak megtalalni a betegnek optimalis beallitast, vegil 200-r6l 156-ra
vitték le a vérnyomasat. Széplaki doktor szerint ennél tébbet cs6kkenteni nem is szabad, mert a hirtelen valtozas meg-

terhelné a beteg szervezetét.

A beteg az azonnali eredményt szinte el sem hitte, azt mondta évtizedek 6ta 200 korili a vérnyomasa a gyogyszerek
szedése mellett is. Volt mar koszorUér szlkulete, és atesett egy szivinfarktuson is. Egy honap mulva kell kontrollra
visszamennie, akkor a tervek szerint tovabb csékkentik a vernyomasat.

A Varosmajori Sziv- és Ergyégyaszati Klinika az igynevezett nem gyégyszeres terapiak legnagyobb regionalis koz-
pontja, évente 1700 szivritmust szabalyozd eszkdzt (pacemakert) Ultetnek be. Merkely professzor elmondta, hogy a
pacemakerek sokat fejlédtek az utdbbi évtizedekben; eddig dontéen a szivritmuszavarok és szivelégtelenségek ke-
zelésére hasznaltak, az utdbbi években ugyanakkor olyan innovativ eszkdzok is kezdenek elterjedni, melyekkel a vér-
nyomas is szabalyozhat6. Ez a most beliltetett eszkdz elsdsorban azokon a sulyos magas vérnyomasban szenvedé
betegeken tud segiteni, akik nem reagalnak a gydgyszeres kezelésre. A kézel két és félmillié hipertonias magyar
beteg mintegy 5-10 szazaléka ilyen, az § esetlikben a legnagyobb kockazat a stroke.

Forras: Semmelweis Egyetem Meédiasarok
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