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Clinical applica�ons of 18F-fluorocholine: current status and poten�al future 
applica�ons
JN TALBOT
MédecineNucléaire, Hôpital Tenon, AP-HP &Université Pierre et Marie Curie, 
Paris

18F-fluorocholine (FCH) has been approved as a clinical PET tracer in France in 
2010 and then in several EU countries. The registered indica�on is search for 
�ssues or structures with an enhanced turn-over of choline, with a documented 
u�lity to detect bone metastases of prostate cancer, characterise liver nodules 
as hepatocellular carcinoma, stage and restage known hepatocellular 
carcinoma. In prostate cancer FCH is used far beyond detec�on of bone 
metastases, it can detect local recurrences, lymph node metastases and distant 
metastases in so� �ssue. It is also effec�ve in castra�on-resistant cancer to 
early detect cancer progression under chemotherapy or abiraterone or 
enzalutamide or 223Ra dichloride. 
Furthermore, since the very beginning of its clinical development, FCH proved 
to be an effec�ve cancer-seeking metabolic tracer, being also taken-up by 
breast cancer, brain tumours, lung cancer, head and neck cancers, lymphoma … 
When compared with FDG, it has several advantages: it can detect neoplasia of 
low aggressiveness or non-enhanced glucose metabolism (e.g. prostate cancer, 
well differen�ated hepatocellular carcinoma, bronchoalveolar lung cancer …), it 
can detect brain metastases or cancer lesions close to the brain (skull, base of 
the skull), the cancer uptake is generally rapid and plateaus a�er  a few minutes, 
which allows an easier follow-up of tumour uptake measurement than with 
FDG with which the delay from injec�on to imaging must remain fairly constant 
for monitoring tumour uptake. Its limita�on is the high background in the liver 
which limits the detec�on of liver metastases generally appearing photopenic.
Finally, the u�lity of FCH is not limited to cancer imaging; it can be useful in the 
detec�on and characterisa�on of benign tumours such as meningiomas, 
pituitary adenomas and adenomas or hyperplasiaof the parathyroid glands.
In summary, FCH is a useful tool in detec�ng benign tumours and cancers of low 
malignancy even though it is s�ll taken up by most aggressive forms of cancer. 
The clinical se�ngs where it may be overpass FDG are becoming more 
numerous. 
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PET/MR planning and preparing for its arrival-a nuclear medicine perspec�ve
So you want to buy a PET-MR
Prof John Buscombe
Cambridge University Hospitals, Cambridge

The decision to buy a major piece of equipment needs careful 
considera�on. PET-MR machines offer the opportunity to perform studies that 
cannot normally be done using each modality on its own. Firstly it is important 
to decide if the machine will be needed to do sequen�al or simultaneous PET 
and MR. This may define the type of machine bought. Then it is important to 
define if the main usage will be research or clinical. The case for the Cambridge 
campus was that the machine would concentrate on research for demen�a and 
cancer metastases to the liver. This meant that a hyperpoloriser would need to 
be accommodated within the centre.
Ideally any PET-MR would be built into a new building but in reality they are 
normally required to fit into an exis�ng structure. We are used to the 
constraints of a PET-CT centre. Many of the issues are similar in that there needs 
to be a safe area for storing radiopharmaceu�cals. An area is needed for pa�ent 
injec�on and wai�ng, though as PET-MR scans can take up to 90 minutes, fewer 
pa�ent bays are needed. There needs to be a “hot toilet” for injected pa�ents 
and possibly a pharmacokine�cs laboratory.
MR brings new challenges to the nuclear medicine department. An RF cage is 
needed. There needs to be a pipe to rapidly quench a helium leak. An MR uses a 
lot of power when its magnets ramp up. New monitoring equipment which is 
MR compa�ble is needed. No steel or iron chairs, trolleys etc. Even a steel 
tungsten syringe shield can kill in a PET MR room. 
Is it worth all this effort? Time will tell .
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Contribu�on of PET scan in treatment
Vassilios Prassopoulos

PET/CT has gained a major role through years in medical imaging of 
oncologic pa�ents, with applica�ons involving a large field of solid tumors and 
lymphomas. Its contribu�on has extended to direct and alter treatment 
decisionsin malignant diseases in ≈30% of pa�ents. PET/CT imaging has been 
included in guidelines concerning treatment decisions in several occasions: in 
adult Hodgkin and aggressive non-Hodgkin lymphomas for ini�al staging and 
end of chemotherapy and/or radiotherapy evalua�on, as well as in pediatric 
and adolescent Hodgkin lymphomas; in ini�al staging of non-small-cell lung 
cancer for medias�nal status determina�on and exclusion of distant 
metastasis; in head and neck cancer in M and bilateral nodal involvement where 
significant treatment decisions are going to be received, in cases of cervical 
lymphadenopathy of unknown primary site as well as in assessing staging and 
recurrence for equivocal findings and therapeu�c strategies judgments. PET/CT 
is, also, applied in bone marrow assessment in Hodgkin lymphomas, in cases of 
colon cancer for metasta�c disease es�ma�on when hepa�c metastasectomy is 
considered, in ovarian cancer and par�cularly in cases of serum cancer indexes 
raise and cytoreduc�ve surgery selec�on, in tes�cular cancer especially for 
surgery candidates, in melanoma, in prostate cancer, in brain tumors, etc. 
Finally, one of the most important and widely u�lized indica�ons of PET scans in 
radia�on fields planning with impact in tumor volume delinea�on, atelectasis 
es�ma�on and addi�onally in prognosis. 
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KIDNEY ARTERIES ASSESSMENT VIA CT ANGIOGRAPHY
A.GEORGIEV, V.SIRAKOV, M. STOEVA, K. VELKOVA
Medical University - Plovdiv
Medical Imaging Department

Diagnos�c Imaging has a leading role in assessment of the renal 
stenosis. Renal stenosis discovery frequency has increased recently due to the 
technical advancements in ultrasound, Doppler imaging, CT angiography (CTA), 
and Magne�c resonance angiography (MRA). The diagnos�c and therapeu�c 
processes are enhanced by various contemporary solu�ons which also 
contribute towards understanding of the malignant processes. Diagnos�c 
methods have developed be�er compared to the therapeu�c ones, which is 
also a tool for be�er preven�on. 

The main cause for renal stenosis are arteriosclero�c changes – in 
approximately 60% of the cases. Fybromuscular dysplasia is a heterogeneous 
group of idiopathically non-arteriosclerosis segment engagement of the renal 
artery - the most common with medial hyperplasia. Other causes may be 
–Takayasu arterii�s, aneurisms, etc. 

Renal artery stenosis causes 2 common clinical syndromes – hypertonia 
and ischemic nephropathy. There are complex rela�ons between renal artery 
stenosis, arterial hypertonia and renal excretory dysfunc�on.Lowering the 
renal perfusion pressure affects not only the renal system, but Na excre�on, 
simpa�co tonus, intra-renal prostaglandin concentra�ng and the produc�on 
nitroxid. Ischemic neuropathy is a result from renal blood flow obstruc�ons 
which causes ischemia and excretory malfunc�on. The cause is not fully 
studied. Blood flow auto-regula�on is not effec�ve when the systolic pressure 
falls 70/80 ммHg, which may cause reduc�on of the produc�on of nitrogen 
oxide, renin-angitensin system ac�va�on,local ischemic areas, tubular damage, 
epitel cells damage and fibrosis. Renal dysfunc�on is related to the 
arteriosclero�c renal stenosis.

90 CT renovasogra�ia (RVG) and 200 abdomen and lower extremi�es 
CT and DSA angiographies have been conducted in the period 2011 – 2014. An 
assessment of the kidney arteries and kidney parenchymal satura�on have 
been made following these studies. We have confirmed the role of the ankle 
brachial index (ABI)as an assessment criteria for the renal artery engagement. 
Values lower than 0.7 are indica�ve for screening angiography, while values 
lower than 0.5 are indica�ve for renal stenosis. 
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Incorpora�ng PET/CT Imaging in Radia�on Oncology Treatment Delivery
1 2

Roberto Delgado-Bolton and Adriana K. Calapaquí-Terán
1Logroño, La Rioja
2
Madrid, 

The incorpora�on of func�onal imaging to Radia�on Oncology is one of 
the important milestones in modern oncology. The metabolic informa�on 
supplied by PET/CT and PET/MR provides crucial informa�on in oncologic 
pa�ents for diagnosis, guiding biopsies, ini�al staging, response monitoring, 
and recurrent disease detec�on. Pa�ents referred to Radia�on Oncology 
benefit of these advantages but also of the improved treatment planning and 
pa�ent management decisions. Taking into account the metabolic informa�on 
allowsmore accurate volume delinea�on and improves response assessment. 
In the era of personalised medicine PET/CT has a key role as it provides in vivo 
func�onal informa�on. This paper will address the role of PET/CT in Radia�on 
Oncology treatment delivery focusing onfour important cancers: lung cancer, 
head and neck cancer, prostate cancer and liver metasta�c cancer.

Lung cancer: FDG PET/CT is a valuable diagnos�c method for non-small 
cell lung cancer (NSCLC) for staging, therapy assessment, management and 
prognosis. FDG PET/CT is also a valuable tool in radia�on treatment planning 
and follow-up. In NSCLC, non-operable pa�ents with early stage localised 
disease are eligible for stereotac�c body radia�on therapy (SBRT), whereas 
pa�ents with locally advanced disease are referred to 3D-conven�onal 
radiotherapy (3D-CRT). In the early stage pa�ents, PET/CT ensures early stage or 
localised disease (N0) at the ini�al diagnosis, it allows be�er tumour defini�on, 
and it helps in a more precise contouring of the GTV. In pa�ents with locally 
advanced disease PET/CT has a key role at ini�al diagnosis to ensure the correct 
stage (N+) and improves treatment planning, allowing a be�er delimita�on of 
GTV and PTV (guiding the inclusion of PET posi�ve lymph nodes, nega�ve on 
CT). Following SBRT in pa�ents with stage I NSCLC, the early detec�on of 
recurrences is an important issue, especially in pa�ents with mass-like fibrosis. 
CT and PET characteris�cs are indicators of local recurrence. Furthermore, a 
pre-radiotherapy FDG PET/CT may be used to iden�fy the FDG avid volumes 
which a higher uptake which correlate with post-therapy persistence and may 
benefit of dose escala�on.Another interes�ng issue is 4D FDG PET/CTbased 
target volume delinea�on for SBRT of centrally located lung tumours, as it 
increases the interobserver agreement and may help to avoid geographic 
misses.
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Head and neck cancer:Molecular imaging has a key role in head and 
neck cancer for various indica�ons. As for many other tumour types, FDG 
PET/CT is by far the most important and most widely applied molecular imaging 
technique as it is used for iden�fica�on of unknown primaries, 
tumourcharaterisa�on and prognosis, staging, radia�on treatment planning, 
treatment adapta�on, relapse detec�on and follow-up. For each of these 
indica�ons, FDG PET/CT has its own strengths and pi�alls, which must be 
assessed and weighed for op�mal use of this technology in the most beneficial 
and cost-effec�ve way. Furthermore, apart from FDG a variety of 
radiopharmaceu�cals have been introduced to image head and neck cancer, 
assessing hypoxia (with FMISO, FAZA, Cu-ATSM), tumour cell prolifera�on (with 
FLT) or receptor status (with radiolabeled an�-EGFR an�bodies). The purpose of 
these molecular imaging technologies is mainly to characterisetumours and to 
iden�fy areas of radio- and/or chemoresistance.

Prostate cancer:In prostate cancer different PET radiopharmaceu�cals 
are used, as FDG has a limited performance due to the low avidity of prostate 
tumour cells. The most commonly used radiopharmaceu�cal in prostate cancer 
is Choline (labelled with F18 or C11). Choline has extensive evidence in prostate 
cancer pa�ents with biochemical failure. Choline PET/CT has been applied to 
radia�on treatment planning, both for primary treatment and for the treatment 
of relapse. Regarding primary treatment, Choline PET/CT is useful (a) at 
diagnosis for the detec�on of intraprosta�c lesions and (b) for staging helping in 
pa�ent selec�on for treatment decisions. With regard to the treatment of 
relapse, Choline PET/CT can help in the detec�on of recurrences and treatment 
monitoring. Furthermore, Choline PET/CT has an important role guiding 
radiotherapy treatment both of the primary and of the metastases (in cases 
with oligometastases). Finally, PET/MR can have an added value compared to 
PET/CT due to the improved sensi�vity of MR in detec�ng bone or bone marrow 
involvement in prostate cancer. New PET radiopharmaceu�cals such as 68Ga-
PSMA have shown promising results.

Liver metasta�c cancer:Advances in 3D-CRT and intensity modulated 
radiotherapy (IMRT) have enabled high dose radia�on to be precisely directed 
to tumours, subject to a perfect delimita�on of the tumour volume to be 
treated and the anatomical structures which should receive the least possible 
dose. At the same �me, imaging modali�es have improved their accuracy in the 
delimita�on of the disease. In liver metasta�c cancer, the role of FDG and other 
radiopharmaceu�cals is described.
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PET in Lung Cancer
Roberto Delgado-Bolton, Logroño

Lung cancer is the leading cause of cancer related mortality in men and 
women. The 5-y survival rate for lung cancer varies markedly depending on the 
stage at the diagnosis. FDG PET/CT is a valuable diagnos�c method for non-
small lung cancer (NSCLC) for staging, therapy assessment, management and 
prognosis. Subsequent FDG PET/CT scans performed during follow-up a�er the 
comple�on of the primary treatment can have an added value to clinical 
assessment and have an impact on management.

In pa�ents with locally advanced lung cancer IIIA (N2), 5-y survival is 
less than 10% if treated only with surgery. Treatment with induc�on 
chemotherapy (Cispla�n) can increase survival. Following induc�on 
chemotherapy,FDG PET is an independent prognos�c index of pathologic 
response (R0) and correlates with survival. Most studies perform the FDG PET at 
the end of the induc�on therapy but some have performed interim FDG PET, all 
evidencing the prognos�c value of FDG PET. The predic�ve value of FDG PET has 
been demonstrated a�er induc�on chemotherapy as well as in chemo-
radiotherapy. Addi�onally, following induc�on chemotherapy, FDG PET helps 
iden�fying the pa�ents who would benefit from locoregional control. FDG PET 
has a correla�on with pathologic response as well as with medias�nal restaging, 
and allows prognos�c stra�fica�on following induc�on chemotherapy. 
However, the European Society of Thoracic Surgeons (ESTS) and the American 
College of Physicians (ACP) guidelines indicate the need to use invasive 
techniques to confirm the FDG PET results in these pa�ents.

Recently the prognos�c significance of intratumoral metabolic 
heterogeneity on pretreatment FDG PET/CT pa�ents with lung cancer who 
were pathologically N0 (pN0) a�er cura�ve surgical resec�on has been 
assessed. Metabolic parameters and heterogeneity of the primary tumour on 
pretreatment FDG PET/CT can predict recurrence in p0 NSCLC of 
adenocarcinoma type who have undergone cura�ve surgery but not in 
squamous cell carcinoma type.

Other PET indexes have demonstrated a prognos�c value. Total lesion 
glycolysis (TLG) can predict survival and development of Gefi�nib resistance in 
EGFR-mutant NSCLC pa�ents treated with first-line Gefi�nib.

Regarding N-staging, accurate assessment of lymph node (LN) 
malignancy is cri�cal for staging and management decisions. Adenocarcinoma 
histology, higher LN SUVmax and higher LN risk category independently 



9

correlate with nodal involvement with malignancy. Furthermore, a study 
analysing the ra�o of lymph node to primary tumour SUV on PET/CT has 
demonstrated that the ra�o is more accurate than SUVmax when assessing 
nodes of low to intermediate SUV, allowing accurate predic�on of nodal 
malignancy in NSCLC. 

FDG PET/CT is also a valuable tool in radia�on treatment planning and 
follow-up. Following stereotac�c body radia�on therapy (SBRT) in pa�ents with 
stage I NSCLC, the early detec�on of recurrences is an important issue, 
especially in pa�ents with mass-like fibrosis. Characteris�cs such as the opacity 
pa�ern, increasing maximum diameter and SUVmax>5 are indicators of local 
recurrence. Furthermore, a pre-radiotherapy FDG PET/CT may be used to 
iden�fy the FDG avid volumes which a higher uptake which correlate with post-
therapy persistence of FDG uptake and may benefit of dose escala�on.

Another interes�ng issue is the research focused on 4D imaging.With 
4D FDG PET/CT, the addi�on of co-registered 4D-PET data to 4D-CT based target 
volume delinea�on for SBRT of centrally located lung tumours increases the 
interobserver agreement and may help to avoid geographic misses.

In order to apply FDG PET/CT in monitoring tumour response to 
therapy, a prerequisite is the repeatability of the quan�ta�ve parameters 
derived from FDG PET/CT studies. A recent study has shown the variability of 
repeated measurements of tumour FDG uptake is slightly larger tan reported in 
previous studies, although the findings support the defini�on of tumour 
response according to PET Response Criteria in Solid Tumors (PERCIST). Another 
study has shown that metabolically ac�ve tumour volume (MATV) measured 
with 50% of SUVmax corrected for local background is recommended on the 
basis of a high feasability and repeatability.
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Recurrent Thyroid Cancer; what to do?
M.P.M. Stokkel, NKI-AVL, Amsterdam

The incidence of thyroid cancer is rather low compared to lung and 
breast cancer, but is s�ll increasing. Standard treatment nowadays is surgery 
and abla�on followed by ultrasonography and Tg-off measurements for op�mal 
tumor surveillance. Recurrent disease is commonly observed within 2 to 5 years 
and, in general, surgery and treatment with radioiodine (I-131) are op�ons for 
treatment. Addi�onal imaging is required in case of discrepancies between 
different tests, such as highly elevated Tg-off values and a small lymph node 
metastases in the neck, elevated Tg levels and nega�ve standard imaging or I-
131 post-treatment scans andTg-an�bodies in combina�on with normal Tg 
levels. All findings will guide the clinicians to the op�mal treatment planning. It 
is known that FDG PET/CT has established value in many cases and the 
combina�on of Tg-values, I-131 scanning and FDG-PET/CT are indica�ve for 
dedifferen�a�on. This phenomenon is observed in 20-50% of the pa�ents with 
recurrent disease. 
Regarding treatment op�ons, the most op�mal strategy in recurrent thyroid 
cancer is I-131 therapy, surgery or a combina�on of it. I-131 therapy in 
metastasized disease is indicated as long as uptake or response is observed. Its 
role a�er complete lymph node dissec�on in the neck and normaliza�on of Tg-
off levels is less established. In pa�ents with recurrent disease in which I-131 
uptake or tumor response to high dose of I-131 is not observed anymore, other 
treatment op�ons should be applied in which radiotherapy, chemotherapy and 
targeted therapy are less op�mal alterna�ves. 
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The role of Nuclear Medicine in Breast Cancer imaging: PET/CT or PET/MRI
M.P.M. Stokkel, NKI-AVL, Amsterdam

The incidence and prevalence of breast cancer is worldwide high and 
s�ll increasing. Due to its histological heterogeneity and different treatment 
op�ons, op�mal characteriza�on and staging is required in which imaging plays 
an important role. The sen�nel node procedure as nuclear medicine technique 
is an established tool to assess lymph node involvement, and in case of a 
nega�ve axillary lymph node status, treatment can be ini�ated. In case of a 
posi�ve axillary lymph node, addi�onal staging is required in which PET/CT has 
an increasing role. There are differences in staging performances of PET/CT 
between lobular and ductal carcinoma, and differences between subtypes of 
breast cancer (ER, PR and HER2). The most important indica�on for PET/CT is 
stage III tumors whereas it is op�onal, but not recommended yet, in stage II. The 
value of PET/CT in breast cancer recurrence (restaging) is known being 
indica�ve for subsequent treatment. Its role in therapy monitoring is limited, 
since MRI reveals comparable results. It has to be realized, that it is highly 
important to use the most op�mal imaging technique in which standard PET/CT 
should be followed by hanging breast PET/CT imaging. It provides more detailed 
informa�on, be�er SUV values and images can be compared or fused with MRI. 
The role of PET/MRI is s�ll limited, but with new tracers and be�er tools to 
analyse images, it might become important for other indica�ons than staging, 
restaging, such as tumor characteriza�on and therapy monitoring. Data in this 
respect are limited. 
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THE SIGNIFICANCE OF AUTOLOGOUS INDIUM-111 OXINATE LABELLED 
PLATELETS IN CHRONIC IMMUNE THROMBOCYTOPENIC PURPURA  OF 
ADULTS AND CHILDREN

Mila Todorović-Tirnanić

The method of autologous platelet labelling with In-111 oxinate, and 
labelled platelets lifespan, produc�on and sequestra�on site determina�on at 
the Center of Nuclear Medicine, Clinical Center of Serbia is the result of 24 years 
of personal experience in Belgrade and modifica�on and improvement of the 
original method.

The improved method is described, and the significance of platelet 
lifespan, sequestra�on site and produc�on inves�ga�on in 555 pa�ents aged 
from 3,1-83 years ,  with c l in ical  d iagnosis  of  pr imary immune 
thrombocytopenia (ITP), as well as in 6 control healthy subjects is 
demonstrated.

On the basis of the obtained results, it was possible to confirm 
diagnosis of ITP in 477 (392 adults and 85 children) out of 555 pa�ents (86 %) 
with clinical diagnosis of ITP. In 71 pa�ent (69 adults and 2 children) out of 555 
(13 %) ineffec�ve platelet produc�on  was discovered as the mechanism of 
thrombocytopenia (pa�ents had normal platelet lifespan, and ITP was 
excluded), and there were 7 pa�ents (1%) with pseudothrombocytopenia (they 
had also normal platelet lifespan).

Seventy eight ITP pa�ents were splenectomized a�er labelled platelets 
inves�ga�on. In all pa�ents (100 %) with spleen or predominantly spleen as 
platelet sequestra�on site, splenectomy results were good. In pa�ents with 
mixed platelet sequestra�on (in the spleen and liver), splenectomy results were 
good in 71 %. In ITP pa�ents with hepa�c platelet sequestra�on good 
splenectomy result was registered in only 20 %, while splenectomy failed in 80 
% of pa�ents. On the basis of labelled platelets sequestra�on site 
determina�on, it was possible to predict the efficacy of splenectomy in ITP 
pa�ents.

This inves�ga�on enabled visualiza�on of 18 accessory spleens in 13 
ITP pa�ents (in 2,7 % of ITP pa�ents) and their role in thrombocytopenia could 
be es�mated.

Unstable atherosclero�c plaques and acute thrombosis were visualized 
in ITP pa�ents. Chronic thrombosis could not be registered because of the 
finished thrombus forma�on and no more platelet deposi�on.
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MIBG in Diagnosis and Therapy of Neuroendocrine Tumors –looking back and 
forward
Cornelis A. Hoefnagel, Amsterdam

The clinical use of radioiodinated meta-iodobenzylguanidine (MIBG) 
for the diagnosis and therapy of tumors derived from the neural crest 
represents a good example of truly molecular targe�ng. The development of 
tracers for the adrenal cortex and medulla and the heart took place at the 

14
University of Michigan since the 1960's.A�er working with C-epinephrine for 

14neuroblastoma and C-dopamine for pheochromocytoma ini�ally, they 
switched to bretylium analogs and quaternary ammonium deriva�ves for 

125imaging: I-labelled isomers of iodobenzylguanidine were synthesized by 
Wieland and he was the first to describe the imaging of the dog's adrenal 

131medulla by I-para-iodobenzylguanidine in 1980 and Sisson reported imaging 
131

of pheochromocytoma in manby I-meta-iodobenzylguanidine in 1981. 
131In Europe I-MIBG with low and high specific ac�vity (for imaging and therapy, 

respec�vely) became commercially available and, from 1984 on, several groups 
reported its successful use for scin�graphy and therapy of pheochromocytoma, 
paraganglioma, neuroblastoma, carcinoid tumors and medullary thyroid 

123carcinoma. In 1987 I-labeled MIBG became available, which had be�er 
imaging proper�es allowing SPECT and proved to be a good agent for studying 
myocardial sympathe�c innerva�on too. Diagnos�c scin�graphic studies using 
131 123

I/ I-MIBG showed high sensi�vity and great specificity in the detec�on of  
adrenergic tumors.
Therapeu�c results in 534 pa�ents from 14 centers, gathered by the EANM Task 
Group of Radionuclide Therapy in 1999, demonstrated objec�ve response rates 
of around 50% in malignant pheochromocytoma, paraganglioma, as well as in 
children with neuroblastoma, refractory to other forms of treatment. In 
contrast, in carcinoid tumors and medullary thyroid carcinoma objec�ve 
reponses were fewer, but stabiliza�on of disease, metabolic effects and 
pallia�on (in 60% of the pa�ents) were associated with significantly prolonged 

131survival. When, in children with neuroblastoma, the I-MIBG therapy was 
given at diagnosis, instead of combined chemotherapy, the objec�ve response 
rate was much higher (around 80%) and the side effects were less.

131
Despite these good results, a decline in use of I-MIBG for therapy of 
neuroendocrine tumors occurred with the development of radiolabeled 
pep�de for diagnosis and therapy. Although in the individual pa�ent combined 
imaging of neuroendocrine tumors using MIBG and octreo�de remains the key 
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to select the therapy with best dosimetric characteris�cs, in clinical prac�ce, 
literature and at congresses the use of radiolabeled pep�des for therapy is 
more prominent. Although the indica�ons for both therapies do not overlap 
completely, also in radiolabeled pep�de therapy the objec�ve reponse rates are 
rela�ve low (up to 30%) and the metabolic and pallia�ve effects are more 
pronounced, the la�er also having bearing on the survival of pa�ents, as was 

131also observed in I-MIBG therapy of carcinoid tumors.
Then why is therapy using radiolabeled pep�des more popular? Certainly the 
availability of a ideal pair of a PET tracer and a therapeu�c agent is an important 

68
factor, as high quality PET/CT imaging using Ga-DOTATOC or –octreotate, 
clearly showing the tumor targe�ng and biodistribu�on, is indica�ve and 

177
promo�onal for treatment with Lu-octreotate.
The similar use of a high quality pair of a diagnos�c tracer for PET/CT and/or 

18 124
PET/MR (e.g. F-DOPA and I-MIBG) and a therapeu�c radiopharmaceu�cal 

131( I-MIBG) may bring this way of molecular tumor targe�ng back into the 
a�en�on and interest of clinicians. The use of new PET-tracers and hybrid 
imaging techniques will lead to a reappraisal of MIBG therapy, not in 
compe��on with, but parallel to pep�de therapy.
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Nuclear medicine imaging in bone, so� �ssue sarcomas (BSTS)and PET/CT 
impac�n their clinical menagement.
E. Piperkova
Na�onal Oncology University Hospital Center-SHATO, Clinic of Nuclear 
Medicine, Sofia

Bone and so� �ssue sarcomas (BSTS) are rare mesenchymal tumors, 
develop from many types of �ssue such as bone, car�lage, connec�ve �ssue, 
muscle, fat, peripheral nerves and vessels, comprising approximately 1% of all 
malignancies wide array of histologic subtypes with a large varia�on in the 
degree of malignancy and aggressiveness,biologic behavior, which contribute 
to the difficulty in understanding thenatural history and pa�erns of response to 
treatment. Most types of high-grade BSTS have atendency to metastasise 
haematogenously to the lungs, and metastases to the lymph nodes are 
uncommon. O�en there are no signs or symptoms un�l the tumor is big and 
presses on nearby nerves or other parts of the body.
The prognosis of BSTS depends on the true extent of disease and tumor grade in 
the primary diagnosis. However, a�er surgical removal, 40% to 60% of the 
pa�ents develop local or distant recurrence. Accordingly the management and 
the outcome of BSTS would be improved with the choice of the most accurate 
diagnos�c procedures which allow to image func�onal and structural behavior 
permi�ng an accurate tumor staging, restaging, monitoring ofchemo/radia�on 
therapy response, differen�a�ng viable sarcoma from post-treatment changes 
or benign diseases.
Ultrasound (US), X-ray computed tomography(CT) and magne�c resonance 
imaging (MRI) define anatomic details at the ini�al presenta�on of the disease 
and are helpful in iden�fying the extent of the lesions. Unfortunately these 
methods have some limita�ons in differen�a�ng tumor recurrence from post-
therapy fibrosis or necrosis.Addi�onal problems are caused by the metallic 
implants commonly usedin these pa�ents. Contrast angiography demonstrates 
malignant angioarchitecture, helpful in differen�a�ng recurrence from fibrosis 
but it is an invasive technique and also encounters problems in cases where 
postopera�ve physiological vascular overgrowth obscures the anatomic 
structures following surgery or chemotherapy.
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Nuclear Medicine techniques in the diagnosis of brain death
R Mi�telu
Dept of Nuclear Medicine
Central University Emergency Military Hospital, Bucharest

Defini�on of death from a medical point of view is referred to the 
stopping of vital organ func�ons and the irreversible changes which take place, 
beyond any possibility of resuscita�on.

The exact moment of death can be, some�mes, difficult to define in 
�me, and the medical criteria for diagnosis of death have changed over �me in a 
significant way making ethical and legal implica�on of this diagnosis a major 
issue. Lately ”Brain Death” is a new concept to define death. This is in fact an 
important issue as there is a need to recover the organs and �ssues for 
transplanta�on before these suffer irreversible damages to ensure a successful 
interven�on.

Moreover, once diagnosed with a high degree of accuracy and 
certainty, brain death automa�cally implies stopping of any resuscita�on 
procedures in intensive care units. Although apparently easy to establish, 
diagnosis of brain death has major consequences from ethical, philosophic, 
religious, psychological and forensic point of view and can be, some�mes, 
difficult to establish. Thus there is a need to establish this in an accurate way by 
either biochemical tests or appropriate imaging methods.

The present work will focus on the current working protocols in 
diagnosis of brain death with the help of isotopes and other Nuclear Medicine 
techniques. It will also review the exis�ng interna�onal guidelines the nuclear 
medicine procedures that can be successfully used in diagnosis of the brain 
death namely cerebral radionuclide planar angioscin�graphy, poten�al role of 
SPECT – CT and PET –CT, and the advantages and disadvantages of using these 
techniques.
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INTRAARTERIAL YTTRIUM-90 MICROSPHERE THERAPY FOR PRIMARY 
and METASTATIC LIVER TUMORS
BOZKURT MF, M.D. , F.E.B.N.M.

Intraarterial Y�rium-90 (Y-90) microsphere therapy for liver tumors is 
an internal radia�on treatment which is performed by providing therapeu�c 
beta radia�on from Y-90 loaded microspheres delivered to tumor 
microcircula�on via femoral arterial route. The theore�cal basis of this 
treatment depends on the fact that the blood supply for tumor cells is mostly 
from hepa�c artery while the healthy hepatocytes get their blood supply from 
portal venous system. Therefore, intraarterial delivery of Y-90 microspheres 
provides high radia�on dose to tumor cells in order to cause radia�on damage 
and because of selec�ve radia�on delivery to tumor cells, normal hepatocytes 
and extrahepa�c sites can be protected from some serious side effects of 
radia�on therapy to a great extent. Another major characteris�cs of this 
therapy is that the method does not necessarily depend on the tumor type as 
well as number of lesions and histopathological features of the tumors and it 
can be applied in the same manner for both primary and metasta�c liver 
tumors.The microspheres used for this therapy can either be resin-based or 
glass microspheres and they are mostly used in hepatocellular and 
cholangiocellular cancer as primary as well as colorectal, breast, 
neuroendocrine and any other tumor which metasta�sed to the liver as long as 
it is unresectable. There are increasing number of studies in literature which 
conclude that intraarterial Y-90 microsphere therapy is a highly effec�ve and 
safe treatment op�on which favors both disease-free and overall survival in 
hepatocellular and colorectal cancer pa�ents with unresectable disease. Y-90 
microsphere treatment has been feasible in Turkey since 2008 and so far around 
300 pa�ents at Hace�epe University Hospital in Ankara were treated, of whom 
majority resulted with par�al response without any serious side effects and 
complica�ons. 
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Myocardial perfusion SPECT imaging in abnormal ventricular conduc�on
1,2Rimbu A

1. Centre de Médecine Nucléaire, Ins�tute Andrée Dutreix, Centre de 
Cancérologie et Radiothérapie Nord Li�oral, Dunkerque

2. Department of Nuclear Medicine, « Colen�na » Clinical Universitary 
Hospital, Bucharest

Coronary artery disease (CAD) is the most prevalent form of cardiovascular 
disease affec�ng millions of people and being a major public health problem. 
Over the last decades, single photon emission computed tomography (SPECT) 
imaging of myocardial perfusion(MPI) has proven an invaluable tool for 
evalua�ng pa�ents in cardiovascular medicine and a sensi�ve tool for detec�ng 
CAD. By assessing myocardial perfusion, SPECT imaging aids in diagnosis of CAD 
and pa�ent risk stra�fica�on, providing informa�on on extent of myocardium 
at risk and scar-myocardial viability, disease progression, hemodynamic 
significance of coronary artery stenoses and myocardial func�on using gated-
SPECT technique. For the CAD, percutaneous transluminal interven�on (PCI) 
procedures are performed.The rela�ve high occurrence of restenosis, despite 
stent implementa�on, seems to be the primary limita�on of PCI. SPECT is 
crucial to differen�ate pa�ents with angina from those with exo-cardiac chest 
pain syndromes, to assess peri-interven�on myocardial damage, to predict-
detect restenosis a�er PCI, to detect CAD progression in non-revascularized 
vessels, to evaluate the effects of interven�on if required for occupa�onal 
reasons and to evaluate pa�ents 'long-term prognosis. For a correct 
interpreta�on of MPI in all of these situa�ons, it is important to know and 
detect image artefacts related to both pa�ent and technical factors. 
False–posi�ve findings on MPI have frequently been iden�fied in the presence 
in abnormal ventricular conduc�on, especially in le� bundle branch block 
(LBBB), in right bundle branch block (RBBB), in le� anterior hemiblock, a�er 
previous coronary bypass surgeryetc. The aim of this presenta�on is to evaluate 
global and regional gated MPI to the pa�ents with conduc�on abnormality and 
or without coronary artery disease.
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Pain Pallia�on and Treatment of Refractory Bone Metastases(Prostate and 
Breast Cancer) with Re-188 HEDP
H.J.Biersack,Bonn
F.F.Knapp,Oak Ridge

Therapeu�c radionuclides (P-32, Sr-89, Sm-153, Re-186) for bone pain 
pallia�on have been used since almost 60 years. In the eigh�es of the last 
century, Re-188 HEDP -a cheap generator eluate of Tungsten-188- was 
introduced into clinical Nuclear Medicine. Carrier-added kit produc�on is easy, 
and the generator with a shelf-life of approx. 4 months may be shared by several 
hospitals.
Dose escala�on studies have shown that ac�vity amounts up to 90mCi  are well 
tolerated, and if the thrombocytes are over 200.000, up to 120mCi may be 
injected. The decreases of the blood counts are mild and reversible. If 
necessary, the injec�ons may be repeated several �mes.
In 2003, Palmedo et al.(J Clin Oncol) have published data on repeated bone-
targeted therapy for hormone-refractory prostate cancer using Re-188HEDP 
and were able to prove that repeated injec�ons led to improved bone pain 
pallia�on(92%) and addi�onally to an improved survival(12.2 vs.7.0 months). In 
39%, prostate specific an�gen was decreased by 50%. A follow-up study in 
2011(Biersack et al.,J Nucl Med) documented that pain pallia�on was achieved 
in over 90% when even more than 2 injec�ons were performed: in pa�ents who 
had 3 or more injec�ons, the survival could be improved from 9.98+\- 2.21 up to 
15.66+\- 3.23 months.
In a group of 60 pa�ents with breast cancer and bone metastases, the same 
radiotracer had been used and again an improved survival and pain pallia�on 
had been observed, however, the groups were too small to draw valid 
conclusions.
This presenta�on will be concluded with a short historical highlight: the 
discovery of Rhenium.
One of the missing elements of the Mendeleev Table, element 75, was 
discovered by Ida Noddack-Tacke and her husband in 1925, and it was 
named"Rhenium" in honor of her birthplace  near to the Rhine River(lat. 
Rhenus).
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ON-LINE TELEMONITORING OF PATIENTS TREATED WITH HIGH DOSES OF 
RADIONUCLIDE THERAPY. OUR COMPREHENSIVE TELEMEDICINE 
SYSTEM AS USEFUL TOOL IN CLINICAL PRACTICE

1 1 2 3 4Matović M , Jeremić M , Urošević V , Ravlić M , Vlajković M
1
Department of Nuclear Medicine, Clinical Center Kragujevac and Faculty of 

Medical Sciences, University of Kragujevac
2
Polytechnic School in Cacak, University of Kragujevac

2Prizma Company, Kragujevac
4
Department of Nuclear Medicine, Clinical Center Nis and Medical Faculty 

University of Nis

Following radionuclide therapy, pa�ents usually must remain hospitalised in 
special restricted access premises un�l radia�on in their body drops below a 
certain level. During hospitalisa�on, some of these pa�ents can experiencing 
some complica�ons or adverse reac�ons. It is of vital importance that doctor 
and nurse have audio-visual contact with pa�ents, follow-up their vital 
func�ons, and follow-up decline of radia�on in their body during 
hospitalisa�on. In the other hand, despite strict instruc�ons given to them by 
physician and nurse before administra�on of radionuclide therapy, the pa�ents 
o�en try to leave "restricted area". In this case we need alarming system in 
order to achieve prompt alarming of the personnel when such case occurs, and 
be able to provide adequate measures.
Telemedicine approach could be very useful as solu�on for all these challenges.
We have developed comprehensive telemedicine system which covers four 
important fields: con�nuous on-line remote monitoring of pa�ents' vital 
func�ons registered with bed side monitor; video surveillance of area which use 
pa�ents during hospitalisa�on; con�nous on-line monitoring of rest 
radioac�vity in pa�ents body and alarming system dedicated for case when 
pa�ent a�empt to leave the special restricted access premises. Our system 
consists of own developed hardware/so�ware solu�ons for data aquisi�on and 
processing and established using Internet connec�on and services.
We used our system for more than 500 pa�ents who received radionuclide 
therapy. From our experience gained over the past 4 years, this telemonitoring 
system dedicated for pa�ents receiving radionuclide therapy, ensures a high 
level of safety for the pa�ent and medical staff.
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ROLE OF SPECT-CT IN DIAGNOSIS AND DIFFERENTIATION DIAGNOSIS OF 
BONE METASTASES
S.Sergieva
Department of Nuclear Medicine, Sofia Cancer Center
Sofia

Metasta�c involvement is a common occurrence in pa�ents with 
oncological diseases. Skeletal metastases are clinically important because of 
the accosiated symptoms and complica�ons leading to the tumor-induced 
bone disease and their profound significance for staging, treatment and 
prognosis .The frequency with which metastases are detected varies 
considerably with the type of primary tumor and with the methodology u�lized 
for detec�on. Whole body bone scin�graphy (WBBS) is the most sensi�ve 
method for early detec�on of secondary skeletal lesions; it is posi�ve with 
infiltra�on of 5-15 % of the trabeculae. The specificity of this technique, 
however, is low due to the fact that increased mineral metabolism is observed in 
a number of benign diseases of degenera�ve, inflammatory or trauma�c 
character. The combined applica�on of baseline WBBS, followed by more 
specific techniques such as SPECT-CT fusion is an advanced approach for 
diagnosis and staging of  osseous metastases. 
The most important clinical applica�on of bone SPECT-CT imaging is for 
differen�al diagnosis between degenera�ve and metasta�c foci with abnormal 
tracer uptake and similar scin�graphic  appearance on the WBBS. SPECT-CT 
allows a significant increase in diagnos�c accuracy, mainly because of the 
improvement in specificity determined by CT, having capability to describe as 
definitely benign or definitely malignant more than 90% of the findings, which 
had been classified as indeterminate on planar scans. CT is a valuable method 
for characterizing destruc�on of the bone spongy lesions, their consolida�on or 
calcium accumula�on. This fact allows differen�a�on of the osteoly�c 
metastases from the sclero�c and mixed ones.  This is possible because of the 
good differen�a�ng ability of CT. It has direct rela�on to the therapeu�c 
approach of tumor-induced bone disease by determining the necessity for of 
prescribing diphosphonate medica�on, metabolic radiotherapy or external 
been radiotherapy.  Hybrid SPECT-CT technique may also improve WBBS 
sensi�vity  because of the possibility to detect “cold” osteoly�c lesions with 
so�-�ssue component, usually not showing tracer uptake on the bone 
scin�graphy. These type of bone lesions were observed predominantly in 
pa�ents with renal, lung, colorectal, endometrial or urinary bladder cancer. 
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They were not visualized clearly on the WBBC because of the absence of  
osteoblas�c reac�on and respec�vely low tracer uptake. SPECT-CT was 
applicable for exact localiza�on of abnormal lesions in the bones, their 
morphological type, size and extension, especially in cases with superposed 
ac�vity from the urinary bladder over the pelvic structures. WBBS followed by 
SPECT-CT is a very effec�ve diagnos�c approach to follow up pa�ents with 
osseous metasta�c lesions a�er complex therapy in order to obtain therapeu�c 
response. 
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Read the small le�ers of the Guidelines for abla�on therapy and apply them 
to the pa�ents. Size does not always ma�ers.
SavvasFrangos MD, FEBNM, Nuclear Medicine Specialist

There are many guidelines and recommenda�ons sugges�ng abla�on 
therapy in differen�ated Thyroid Carcinoma (DTC). Most of them are 
concentra�ng on the size of the tumor.
This presenta�on will be focused on the details of the guidelines and 
recommenda�ons.
We will find that at least one set of recommenda�ons suggests the need of 
abla�on to a large part of the pa�ents with DTC smaller than 1 cm.
We will examine the following guidelines and recommenda�ons: EANM, NCCN 
and ATA.
Moreover, the ETA and SNMMI recommenda�ons will also be taken into 
considera�on.
The presenta�on will be supported by data of a retrospec�ve, two-centre 
quality assurance study on pa�ent and treatment characteris�cs from a large 
cohort of pa�ents treated on two ter�ary referral centers within the European 
Union, more specifically Cyprus and Greece.
Using separately each of the guidelines different numbers of pa�ents without 
indica�on for abla�on came out each �me: using ATA guidelines 38.7% of the 
pa�ents have no indica�on, using NCCN guidelines 25,6% showed no indica�on 
and using EANM guidelines 19,3%. The study was using combina�on of all 
guidelines and only 18,5% have had no indica�on for abla�on. Using the study's 
criteria only 10 pa�ents out of 326 had no indica�on for abla�on and 6 of them 
had posi�ve an�-thyroglobulin an�bodies. 
Puta�vely “low-risk” DTC pa�ents frequently had high-risk or unclear risk 
characteris�cs, sugges�ng that “selec�ve” radioiodine abla�on in such pa�ents 
may seldom be applicable outside interna�onal centres of excellence. Proxies 
for surgeon experience and surgical completeness correlated with remnant 
number/uptake intensity, sugges�ng that these variables may aid abla�on-
related decision-making.



25

IMAGING IN CHILDREN WITH URINARY TRACT INFECTION URINARY 
TRACT INFECTION 
Ajdinovic B
Military Academy, Belgrade

Urinary tract infec�on (UTI) is a common pediatric problem with the 
poten�al to produce long-term morbidity. Young children presen�ng with fever 
may have nonspecific symptoms of UTI, and a high index of suspicion is 
appropriate in this se�ng, as bacteriuria would indicate a high probability of 
upper tract infec�on. The need for imaging in children with febrile UTIs is 
debated in search for a  balance between reducing hospitaliza�on, cost and 
irradia�on but nevertheless minimizing renal damage.
The standard imaging studies for children presen�ng with UTIs ini�ally included 
noninvasive ultrasound and  voidingcystourethrography (VCUG) („bo�om up 
approach“).   However, the ultrasound is neither sensi�ve nor specific for 
diagnosing vesicoureteral reflux. Although some studies suggest that it is of 
limited value, most physicians believe that it is an appropriate screening test to 
rule out major abnormali�es. High-quality ultrasounds, o�en performed in the 
last trimester of pregnancy, iden�fy significant congenital abnormali�es, and 
the yield of a further ultrasound may be low if prenatal results were normal. The 
VCUG has been used consistently since the 1960s and can be performed as a 
standard contrast study or with a radionuclide. Typically, the contrast study is 
chosen for the first study due to its greater anatomic detail, although the 
radionuclide cystogram has been shown in some studies to have a higher 
sensi�vity. While no test is perfect, there is li�le ques�on about the VCUG's 
ability to detect reflux.  However, ques�ons have been raised about whether 
rou�ne work-up with VCUG is the best strategy to improve long-term outcomes, 
given a lack of evidence to support the benefit of prophylac�c an�bio�cs once 
reflux is diagnosed. In addi�on, newer research has demonstrated the presence 
of renal scarring in the absence of reflux, which has led to interest in other 
imaging modali�es  Renal scans have been used to evaluate children with UTIs 
since the 1980s, and their sensi�vity and specificity for pyelonephri�s have 
been well documented. A substan�al number of defects on DMSA scans occur 
in the absence of reflux. This has led some to recommend that if renal scarring is 
to be avoided, a renal scan should be the ini�al inves�ga�on in a child with a UTI 
to detect those at greatest risk for a persistent scar (“top down approach”). 
Unfortunately, many studies do not have complete enough follow-up to 
determine the true incidence of scarring, as it has been shown that defects will 
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change up to 6 months later. As discussed earlier, the ramifica�ons of renal 
scarring for the risk of long-term morbidity such as hypertension and renal 
failure are also unclear. Further research with long-term follow-up will be 
necessary before physicians feel comfortable using a DMSA scan as the primary 
study to determine further management in a child with a first UTI. Different 
guidelines have been recently published.
The appropriate work-up a�er a UTI in a young child or infant currently includes 
a renal ultrasound with/without  a VCUG. Further research may define whether 
rou�ne performance of these tests improves outcomes or whether more 
selec�ve use or other tests such as DMSA may be a more effec�ve approach. 
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Clinical Impact of ven�la�on/perfusion single-photon emission computed 
tomography in detec�on of pulmonary embolism and follow up
Amela Begic
Clinic for Nuclear Medicine Clinical Centre, University Hospital Sarajevo, 
Sarajevo

Pulmonary embolism (PE) can only be diagnosed with imaging 
techniques, which in prac�ce is performed using ven�la�on/perfusion 
scin�graphy (V/P scin�graphy), or mul�-detector computed tomography of the 
pulmonary arteries (MDCT). V/P scin�graphy for diagnosis of PE is universally 
available but imaging protocols and interpreta�ve strategies show large 
varia�on. Unfortunately, the large Prospec�ve Inves�ga�on of Pulmonary 
Embolism Diagnosis (PIOPED I) showed a high number of non-diagnos�c 
examina�ons (65%) due to the not standardized method, the s�ff and 
probabilis�c interpreta�on criteria that were confusing to the clinicians. Bajc et 
al. validated ven�la�on/perfusion single photon emission tomography (V/P 
SPECT) for diagnosis of PE on pigs, and showed the superior value of V/P SPECT 
over V/P planar imaging. Clinical studies showed similar results as validated on 
pigs by many authors (Bajc et al, Reinartz et al. Gu�e et al. Quirice at al.). Latest 
study by Gruninget. al. also confirmed high sensi�vity of V/P SPECT of 95.7%, 
specificity 98.6%, posi�ve predic�ve value 95.7%, nega�ve predic�ve value 
98.6% on about 2000 examina�ons. V/P SPECT images have documented value 
also over CT. The PIOPED II study showed sensi�vity of MDCT for PE of only 78% 
and high propor�on of false posi�ve study (45%) in pa�ents with low clinical 
probability. The strength of V/P SPECT is in the new interpreta�on criteria with 
clear answer to the clinicians regarding PE. To be clinically useful, interpreta�on 
of an imaging test should be affirma�ve or nega�ve with respect to PE (PE: yes 
or no) and should not be based on probability categories. European Nuclear 
Medicine Guidelines recommend V/P SPECT as a first choice method for 
diagnosis of PE and follow-up, due to the high nega�ve predic�ve value, high 
sensi�vity and specificity, feasibility in almost all pa�ents and low radia�on 
exposure.  V/P SPECT alows also quan�fica�on of the PE extent which might be 
used to personalize treatment such as outpa�ent and inpa�ent treatment. 
Furthermore, Begic et al. showed that significant resolu�on of mismatched 
perfusion defects occurred between V/P SPECT controls within the first 3 
months of an�coagula�on (p< 0.001) but not therea�er. It is therefore 
recommended that V/P SPECT follow-up should be considered at 3 months a�er 
diagnosis. The authors recently reported that tailoring an�coagulant treatment 
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is feasible by incorpora�ng V/P SPECT in the clinical decision tree.
PREDICTION OF SENTINEL LYMPH NODE STATUS BY PATIENT`S AND 
PRIMARY TUMOR CHARACTERISTICS IN CUTANEOUS MELANOMA - A 
SINGLE CENTER STUDY

1 2 3 1Jaukovic L , RajovicM , KandolfSekulovicL , Radulovic M ,
4 1 2

Zlotarevski L , Ajdinovic B , Novakovic M
1 2 3Ins�tute of Nuclear Medicine, Clinic for Plas�c and Reconstruc�ve Surgery,  

4
Clinic for Dermatology,  Center of Pathology and Forensic Medicine
MilitaryMedicalAcademy, Belgrade

OBJECTIVE Aim of our study was to iden�fy pa�ent`s and primary 
melanoma characteris�cs predic�ve of posi�ve SLN biopsy result in our 
popula�on. 
METHODS Retrospec�ve review of 126 pa�ents   with malignant melanoma 
who underwent SLN biopsy, was performed. To delineate the rela�on of each 
variable with posi�ve SLN status, we examined all variables by univariante 
logis�c regression with odds ra�os represen�ng effect size. We performed 
mul�variate regression analysis using only the factors that were significant in 
the univariante analysis. 
RESULTS In all, 21.4 % of pa�ents had one or more posi�ve SLNs.  Breslow 
thickness,   primary melanoma localiza�on, and the presence of 
lymphovascular invasion were the all significant predictors of SLN status on 
univariante analysis.  Body site loca�on was a significant predictor of SLN 
posi�vity in univariant as well as in mul�variant model. Trunk localiza�on was 
the significant factors in predic�ng nega�ve SLN when comparing trunk loca�on 
to all the other loca�ons. Acral loca�on of primary melanoma almost tripled the 
odds of SLN posi�vity (OR = 2.80) compared with loca�on on the head/neck. 
Mul�variable analysis with 126  cases included in model  revealed Breslow 
thickness and primary tumor localiza�on  to be significant independent 
predictors of SLN status ( p<0.05). The third variable regressed (LVI), was no 
more significantly associated with SLN status. 
CONCLUSION Beside the well established primary tumor thickness as the 
predictor of SLN posi�vity, we observed significant associa�on between body 
site loca�on and lymphovascular infiltra�on. Our findings on possible rela�on 
between the acral localiza�on and SLN metastasis require further clarifica�on.
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ARTEFACTS AND PITFALLS IN MYOCARDIAL PERFUSION IMAGING 
Qaisar H. Siraj

Myocardial perfusion imaging is a powerful tool in the diagnosis and 
prognosis of coronary artery disease. Nuclear cardiac imaging involves a 
succession of stages, procedures and opera�ons. This cascade of 
mul�disciplinary processes is essen�al to the produc�on of high-quality 
images. In order to consistently obtain op�mum quality images, one should not 
only be cognizant of the idiosyncrasies of the equipment and so�ware, but 
should constantly on  the alert against various underlying causes of  erroneous 
or inconsistent scan results, which may affect the quality and interpreta�on of 
individual images.
The inherent complexity of myocardial imaging and the mul�ple steps involved 
in the process makes it vulnerable to a number of pi�alls that might originate 
from radiopharmaceu�cal prepara�on and pa�ent administra�on to image 
acquisi�on, processing and display.  Not surprisingly, a significant propor�on 
(15-25%) of cardiac scans are associated with a�endant ar�facts. A knowledge 
and awareness of the mul�ple sources of ar�facts, either pa�ent-related or 
technical in nature, is therefore essen�al to enable the iden�fica�on, �mely 
correc�on and preven�on of such ar�facts. 
Prospec�vely, the technique and methodology should be op�mized and 
tailored to the individual being inves�gated; retrospec�vely, knowledge of 
various sources of errors that impact on image quality is important for correct 
interpreta�on. Iden�fica�on and correc�on of ar�facts is essen�al to obtain 
high standard diagnos�c studies.
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Quality Assurance and Quality Control of Nuclear Medicine Equipment – 
SPECT/CT  Systems
Dimcheva M, Sergieva S, Jovanovska A
Department of Nuclear Medicine, Sofia Cancer Center, Sofia

� INTRODUCTION: Quality Assurance of SPECT/CT gamma cameras 
requires a careful handling of the measured Quality Control data. Quality 
control procedures are required to ensure that nuclear medicine equipment is 
func�oning correctly. The regular quality control tests are intended to detect 
problems of the systems before they impact on clinical pa�ent studies. The aim 
of this work was to present a comprehensive set of test procedures including 
acceptance tes�ng and regular quality control procedure. METHODS:  The 
quality control procedures for SPECT/CT should incorporate both CT and SPECT 
components and each parameters working limits should be considered. In 
addi�on, for SPECT/CT, a check on the alignment between the CT and SPECT 
modali�es should be performed periodically. Such a gantry alignment check 
should determine any offset between the CT and SPECT modali�es to be 
incorporated into the fused image display to ensure accurate image alignment. 
The selec�on of the tests is discussed and the tests are described; some results 
are presented. RESULTS: The results of the acceptance tests should be recorded 
as a base against which to compare future tests. Rou�ne quality control 
measurements should be made at regular intervals, and also a�er any major 
change of components, upda�ng by the manufacturer, or repairs. 
CONCLUSIONS: With this set of test procedures each nuclear medicine 
department should be able to perform regular quality control of their SPECT/CT 
systems. All clinically used equipments should be objects for quality control to 
ensure the correctness of the measured values. 
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CIRCULATING TUMOR CELLS A NEW PROGNOSTIC FACTOR IN MINIMALLY 
INVASIVE FOLLICULAR THYROID CARCINOMA
 Doina Piciu

Ins�tute of Oncology “Prof.Dr.Ion Chiricuţă”, Department of Nuclear 
Medicine and Endocrine Tumors, Cluj-Napoca
Introduc�on: Follicular thyroid carcinoma (FTC) is a well-differen�ated 
carcinoma, with an incidence of 5-15 % worldwide. FTC has been classified as 
minimally invasive (MIFC) or widely invasive carcinoma (WIFC), according to 
histological criteria.
Objec�ves: The aim of this study was to determine the presence of circula�ng 
tumor cells (CTC) in the blood of pa�ents with MIFC, in order to define the 
treatment and the prognosis.
Methods: Between January-June 2015 we conducted a study on 16 cases MIFC, 
who underwent total thyroidectomy. At one month a�er the surgery we 
recorded: gender, age, histological features, tumor size, serum thyroglobulin 
(Tg) and CTC from venous blood on an immunomagne�c segrega�on method. 
Results: Females were 81.3%; the mean +/- SD age was 47.2 +/- 15.79 years. The 
tumor size mean+/-SD size was 2.2 +/- 1.74 cm; 5 pa�ents had tumor size <1 cm; 
5 pa�ents presented capsular and vascular invasion, 4 only capsular invasion; 
10 pa�ents out of 16 had CTCs present one month a�er surgery, with values 
ranging between 1 CTC/6ml to 13 CTC/6ml. This study shows the CTC value 
related with the type of invasion. Pa�ents with a change in CTC status from 
posi�ve to nega�ve had a good prognosis as well as pa�ents without baseline 
CTC.
Conclusion: This study opens the opportunity to improve the management of 
MIFC making the status of CTC part of the therapy algorithm. Further studies are 
needed to determine the accuracy of the test and its role in the long-term 
follow-up. 
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Parathyroid Imaging and Invasive Techniques
Seyfe�n Ilgan, MD
Parathyroid Imaging

PHPT is the most common cause of benign hypercalcemia resul�ng 
mainly (80%–85% or more) from sporadic, single parathyroid adenomas, 
followed by hyperplasia, double adenomas and parathyroid carcinoma. Surgery 
con�nues to remain the mainstay of treatment for PHPT. While there is s�ll an 
important role for formal bilateral neck explora�on, unilateral focused surgical 
approach (minimally invasive parathyroidectomy, MIP) has gained wide 
acceptance in cases of solitary parathyroid adenomas, which is the most 
common scenario. Several authors have shown that MIP leads to decreased 
opera�ve �me, lower hospital costs, shorter length of stays and fewer events of 
transient hypocalcemia with cure rates equal to bilateral neck explora�on 
(95%). 

Obviously the success of MIP is strongly dependent on accurate 
preopera�ve imaging techniques that can predict the presence of single gland 
disease. Imaging with high-resolu�on US and dual phase scin�graphy with Tc-
99m MIBI are currently favored localiza�on studies with high sensi�vi�es ( 85%) 
in iden�fying hyperfunc�oning parathyroid glands. Especially concordant 
results of both studies correctly iden�fy the single adenoma in 95% of cases.It 
has been reported that the combina�on of US and planar scin�graphy had 96% 
sensi�vity, 83% specificity, 88% posi�ve predic�ve value and 94% nega�ve 
predic�ve value for parathyroid localiza�on.

Measuring PTH in the needle aspirate of the suspicious lesions when 
scin�graphy and US are inconclusive or discordant could make confirma�on of 
the parathyroid origin of a suspicious lesion. It has been reported that PTH assay 
in needle aspirates is a simple and highly specific method and show superior 
performance in comparison with parathyroid scin�graphy or US alone. 

Reten�on of Tc-99m MIBI during scin�graphy has been shown to be the 
most dependable finding to localize parathyroid adenomas. However, MIBI 
reten�on is not parathyroid specific and epithelial cells rich in mitochondria 
could show increased uptake causing false-posi�ve results such as oncocy�c 
tumors and autonomous thyroid adenoma. Blood vessels, esophagus, longus 
colli muscle, brown fat, enlarged lymph nodes, lymphoma and other 
malignancies reported among other rare sources of false posi�ve results. On 
the other hand, small parathyroid adenomas, oxyphil cell content, and necrosis 
are known reasons causing false-nega�ve scin�graphic results.
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Other imaging or localiza�on studies including computed tomography, 
magne�c resonance imaging, positron emission tomography and selec�ve 
venous sampling are mainly recommended in pa�ents with nega�ve 
scin�graphy and US studies and persistent or recurrent PHPT.

Despite comparable sensi�vity with scin�graphy the principal 
limita�on of US is its inability to localize the ectopic parathyroid adenomas that 
lie outside the neck in small percentage of pa�ents (<2%) with PHPT.

The sonographic features of parathyroid adenomas have been 
described in the imaging literature. Parathyroid adenomas are typically 
markedly hypoechoic, extrathyroidal masses with well-defined margins located 
posterior to the midpor�on of the thyroid gland (superior parathyroid) or 
inferior to the lower pole of the thyroid (inferior parathyroid). Small adenomas 
are usually ovoid and o�en lie parallel to the long axis of the neck. Large 
adenomas may have a lobulated appearance. On color Doppler sonography, the 
presence of a peripheral vascular arc arising from the inferior thyroid artery 
branches and enlarged feeding arteries are characteris�c.Differen�al diagnosis 
of typical and atypical parathyroid lesions will be discussed with video 
presenta�ons during the lecture.

Invasive Techniques
FNAB

Complete evalua�on of the thyroid nodule requires the use of both 
ultrasound and US guided FNA. Use of ultrasound has been found to alter the 
clinical management in almost two thirds of cases. Even so, FNA is s�ll 
considered the single most useful evalua�on method for a thyroid nodule. The 
widespread use of FNA has resulted in great reduc�on in the number of benign 
thyroid surgeries while increasing the percentage of cancers found within the 
surgical specimens.

Beside cytological examina�on of FNA material, measurement of Tg, 
PTH and calcitonin in FNA washout provide great contribu�on of differen�al 
diagnosis of lymph node metastasis of thyroid cancer, parathyroid adenoma 
and medullary carcinoma, respec�vely.

ROLL Technique
ROLL is a new localiza�on technique which is originally described for 

non-palpable breast lesions direct inocula�on of small . Technique depends on 
quan�ty of Tc-99m labeled par�cles (macroaggregated albumin, colloid etc.) 
into the lesion under radiographic or ultrasonographic guidance. Recently, ROLL 
technique, was used for non-palpable nodal recurrences of thyroid cancer in 
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lateral and central cervical compartments as well as single parathyroid 
adenoma. Since ROLL technique does not depend on the systemic applica�on 
of  we found the radiotracer and existence of concentra�ng ability of lesions,
this technique extremely helpful in selected clinical problems in cervical region. 
Furthermore it provides best possible lesion to background count ra�o during 
radioguided surgery with negligible radia�on doses to the both operator and 
pa�ent. We therefore use ROLL technique on a rou�ne basis in pa�ents with 
PHPT as well as recurrent papillary thyroid carcinoma in central and lateral 
cervical compartments. 
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Gamma Probe Guided Parathyroidectomy

 Prof. Dr. Ömer Uğur

Hace�epe University

Ankara

ougur@hace�epe.edu.tr

  

With the introduc�on of sestamibi localiza�on, and the iden�fica�on of 
parathyroid adenoma loca�on, the era of focused explora�on or minimally 
invasive parathyroidectomy began. The different techniques associated with 
focused/minimally invasive parathyroidectomy include gamma probe-guided 
explora�on, and novel endoscopic techniques. The sophis�cated techniques of 
parathyroid imaging allow the surgeon to plan a localized explora�on designed 
to remove the common single focus of disease. The incision is small, dissec�on 
is minimal, postopera�ve pain is less, and hospital stay is shorter. The use of an 
intraopera�ve gamma probe facilitates the surgical explora�on. The opera�on 
could be performed through a smaller incision. The surgeon can locate the 
abnormal gland readily in the direc�on of the probe �p where a hot spot is 
iden�fied. The iden�fica�on of the parathyroid adenoma is more challenging 
than it is for sen�nel node localiza�on. Background ac�vity in the thyroid gland 
is significant and the target to background ac�vity ra�o is variable depending on 
both the thyroid and parathyroid washout rates of sestamibi. The gamma probe 
is only helpful when there is a sta�s�cally significant differen�al between the 
thyroid and parathyroid count rates. The use of sophis�cated protocols 
calcula�ng the maximum parathyroid to thyroid uptake ra�o, thus the op�mal 
�me to surgery, increases  the success of gamma probe-guided 
parathyroidectomy.
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E VA L U AT I O N  O F  B O N E  T U M O U R S  W I T H  9 9 m Tc - M D P/ M I B I 
SCINTIGRAPHY
Miladinova D. MD PhD, Stefanova M. MD MSc
Ins�tute of Pathophysiology and Nuclear Medicine Acad.Isak S.Tadzer, Faculty 
of medicine, University SsCyril and Methodius, Skopje

      � Bone imaging is one of the most versa�le and �me proven nuclear 
medicine procedures. Although non-specific 99mTc-MDP bone scan (BS) 
remains one of the primary means of inves�ga�on in the evalua�on of bone 
tumours(BT). Any pa�ent with a lesion suspicious of BT should undergo BS, that 
could be helpful in diagnosis of undetermined cases and as a basic scan before 
the ini�a�on of  different treatment modal i�es.  Tumor-seeking 
radiopharmaceu�cals (201Tl chloride, 99mTc-MIBI) are commonly used as an 
addi�onal tool in the inves�ga�on of BT. 

  � Our study group was comprised of 30pa�ents (18 with benign-BT and 
12 with malignant tumours MT). Each pa�ent underwent three phase bone 
scanning with MDP. A�er 3-7 days was performed 99mTc-MIBI scan(MS) (with 
early phase 10minutes and late phase 60minutes a�er the applica�on). BS and 
MS were evaluated by visual and semiquan�ta�ve analysis. The ra�o of the 
counts of the lesion to the contralateral normal area (T/N) was calculated from 
the region of interest drawn on BS and MS.

        Visual analysis revealed sta�s�cally significant difference in MS between 
BT  and MT (p<.0.05) compared with BS (p=0.3408). T/N ra�o was significantly 
higher in MT (4.91+ 2.84) than in BT(3.67+3.34) on BS, as well on MS where T/N 
was higher in  MT (2.71+1.41 on early and 2.25+1.02 on late phase) than in BT 
(1.34+0.46 and 1.22+0.28 respec�vely). 

        The sensi�vity, specificity, accuracy, posi�ve predic�ve value and 
nega�ve predic�ve value of MS in MT were 91.7, 72.2, 80, 68.6 and 92.9%, 
compared with BS (100, 33, 60, 50 and 100% respec�vely).

        MIBI scan(MS) could be used as an addi�onal diagnos�c imaging method 
in dis�nguishing between MT and BT of the skeletal system, by applying visual 
and semiqaun�ta�ve analysis of BS and MS. Although it cannot replace �ssue 
biopsy as a defini�ve diagnos�c modality its role is jus�fied in the preopera�ve 
evalua�on of pa�ents with BT, as well as in the evalua�on of the therapeu�c 
response on different treatment modali�es.
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Prognos�c importance of SPECT MPI
Venjamin Majstorov
Ins�tute of Pathophysiology and Nuclear Medicine, Medical Faculty, 
University Ss' Cyril and Methodius, Skopje

SPECT Myocardial Perfusion Imaging (MPI) is well established nuclear 
technique for prognos�c assessement of pa�ents with diagnosed Coronary 
Artery Disease (CAD) or suspicion of CAD. Most important predictors of cardiac 
events that can be measured with SPECT MPI are extent of ischemia, transient 
ischemic LV cavity dila�on and regional and global parameters of LV func�on on 
post-stress gated-SPECT images. It has been shown that a�er adjustment for 
clinical characteris�cs, exercise ECG data and rest LV ejec�on frac�on, ischemic 
burden was independent predictor for all cardiac events. 

Pa�ents with normal SPECT MPI have excellent long-term survival rate. 
Nevertheless, in special popula�ons such as diabe�c pa�ents, pa�ents with 
chronic renal disease and elderly, normal scan has more limited prognos�c 
informa�on in the long run. Increased risk a�er a normal scan was also 
observed in pa�ents undergoing pharmacologic stress and with previous CAD. 

Generally speaking, the more extensive and severe the perfusion abnormali�es 
on MPI, the worse prognosis and outcome of the pa�ents are. It has also been 
demonstrated that addi�onal data derived from gated-SPECT, such as 
poststress LVEF and LV end-systolic volume, provided incremental prognos�c 
informa�on in predic�on of cardiac death over perfusion abnormali�es alone. 

The primary adventage of SPECT MPI over other imaginig modali�es is its ability 
to insure func�onal assessment of CAD. Iden�fying pa�ents with hemodynamic 
significant CAD enables selec�on of  pa�ents who will benefit most from 
myocardial revasculariza�on, not solely iden�fying those with increased risk.
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Thyroid ultrasound-basic considera�ons, US features of benign thyroid 
diseases and US evalua�on of thyroid nodules and neck lymph nodes
Venjamin Majstorov

Ins�tute of Pathophysiology and Nuclear Medicine, Medical Faculty, 
University Ss' Cyril and Methodius, Skopje
Thyroid ultrasound (US) is by far most employed imaging modality in pa�ents 
with thyroid diseases. It is quite simple technique, easy to use, widely available 
and both comfortable and safe for the pa�ent. US characteris�cs of normal 
thyroid gland were discussed. In diffuse thyroid diseases ultrasound is helpful in 
establishing correct diagnosis and overview of US findings in several benign 
thyroid diseases was given. 
For purposes of risk stra�fica�on of thyroid nodules thorough understanding of 
US features associated with malignancy is needed. Most important US features 
of malignant thyroid nodules are: hypoechogenecity, irregular or blurred 
margins, presence of microcalcifica�ons, central vascularisa�on and AP 
diameter>TR diameter ("taller than wide") in axial plane. However, some 20-
30% of all thyroid carcinoma are isoechoic or hyperechoic, predominantly 
follicular or Hürthle cell carcinoma. Albeit no single US feature is predic�ve of 
thyroid cancer, they help in selec�on of the nodules for fine needle aspira�on 
biopsy and clinical desicion making. Combina�on of several suspicious features 
rise the probability for malignancy.
Metastasis in cervical lymph nodes are common in differen�ated thyroid 
carcinoma (DTC). Most affected is central compartment, therea�er lateral neck 
compartment. US differen�a�on of malignant from benign neck lymph nodes is 
important in preopera�ve assessment as well as in the follow up of the pa�ents 
with DTC. Several US features may be indica�ve of malignant lymph nodes, such 
as round shape of the node, loss of hilum, central vascularisa�on, 
microcalcifica�ons and cys�c change. 
Despite the fact that is rela�vely simple, thyroid US requires specific training 
and experience in order to be aware of the spectrum of different 
ultrasonographic appearances of common focal and diffuse thyroid diseases.
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LUTETIUM-177 LABELED RITUXIMAB : OPENED GATEWAY TO BETTER 
RADIOIMMUNOTHERAPY

1 1 1
Smilkov Katarina , Gorgieva Ackova Darinka , Janevik ivanovska Emilija , 

2 2 3Chinol Marco , Carolo Angela , Gjorgoski Icko
1Faculty of Medical Sciences, “GoceDelcev” University, S�p
2
European Ins�tute of Oncology, Milan

3
Faculty of Natural Sciences and Mathema�cs, University “Ss. Cyril and 

Methodius” Skopje
The beginning of the new century brought approval of two monoclonal 

an�bodies for therapy of Non Hodgkin'sLymphoma (NHL), Bexxar® and 
Zevalin®, and opened the gateway to the research in targeted therapy of, mostly 
haematological malignanices. Since then, the research has been directed 
toward improvement in three principal, but interdependent factors: the 
an�body, the radionuclide, and the target tumor/host. Among the most 
researched an�-CD 20 monoclonal an�bodies is rituximab, and among the 

90 111 64 153 177radionuclides, Y, In, Cu, Sm, and Lu –labeled an�bodies have been 
described or are under development.
The aim of our research was to develop a new lyophilized kit, ready-to label with 
Lu-177, with a poten�al to be used in diagnos�c and therapeu�c purposes. In 
our experiments, we used rituximab, purified from a commercial prepara�on, 
Mabthera®, that was conjugated using p-SCN-Bn-DOTA, p-SCN-Bn-DTPA and 
1B4M-DTPA as chela�ng agents. The lyophilized kit was prepared in three-day 
lyophiliza�on protocol. The radiolabeling of the lyophilized kits was performed 
a�er recons�tu�on in 0.9% NaCl, in the presence of acetate ions at pH 7.0 with 
Lute�um-177 with specific ac�vity of 555 GBq/mg, at room temperature. The 
radiochemical purity was determined using size-exclusion (SE-HPLC). The 
results showed preserved an�body structure and suitability for successful 
radiolabel ing with over  95% radiochemical  pur ity  in  a l l  three 
radioimmunoconjugates, encouraging further evalua�on experiments. 
Regarding the results obtained, further experiments will be performed in order 
to demonstrate their biological and pharmacological proper�es.
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PET RADIOPHARMACEUTICALS IN ONCOLOGY – NEW CHALLENGES IN 
THE NEW FACILITY
Emilija Janevik-Ivanovska
Faculty of Medical Sciences, GoceDelcev University S�p

Positronemissiontomography is one of the most recent and most 
promising methods of detec�ng oncological, cardiological and neurological 
diseases. The technique has the key advantage of enabling diagnosis of diseases 
in the early stages, determining the extent of the disease process and its 
pathological impact, as well as monitoring the effec�veness of chemotherapy. 
In the same �me positron-emission tomography (PET) is a powerful tool for 
imaging and quan�fying cellular and molecular processes in humans and has 
enormous poten�al to increase our understanding of the pathophysiology of 
human tumors and to support the development of an�cancer drugs. 
The University Ins�tute for Positron Emission Tomography is under official 
establishment as a unique facili�es in the country and in the Balkan Region. The 
new facility is result of the Government investment and jointprojectwith IAEA.
The new facility has Department for Produc�on including cyclotron for 
produc�on of ultra-short-livedisotopes (F-18, C-11, N-13 and op�on for solid 
targets), two full GMP produc�on laboratories for PETradiopharmaceu�cals, 
one completely dedicated for FDG produc�on and second include produc�on of 
other F18, C-11, N-13, Ga-68 radiopharmaceu�cals and Cu-64 (solid targets) in a 
future. The third produc�on laboratory that is part of the same GMP produc�on 
s i te  i s  ded icated  for  smal l  sca le  produc�on of  therapeu�ca l 
radiopharmaceu�cals for clinical trials and inves�ga�on. The integrated part 
are two QC laboratories and one research laboratory for preclinical 
inves�ga�on including toxicological studies of new radiopharmaceu�cals, 
especially dedicated to oncology.
According to the Na�onal Guidelines (Figure 1) that incorporate from European, 
IAEA and interna�onally accepted guidelines, and also reflect consensus 
opinion concerning the diagnos�c procedures to be employed in the majority of 
cancers for most pa�ents, PET center will start to produce following 
radiopharmaceu�cals:

· 18 18
F-Fluorodeoxyglucose ( F-FDG)- for different tumors and for imaging 

inflamma�on, infec�on and brain func�on
· 68

Ga-DOTA analogues - mainly used to image neuroendocrine tumors, 
phaeochromycytoma, paraganglioma or neuroblastoma.

· 18
F-sodiumfluoride – for standard bone scin�graphy

· 11C-Choline mainly used for imaging prostate cancer
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· 13N- Ammonia – for imaging of the myocardium under rest or 
pharmacologic stress condi�ons to evaluate myocardial perfusion in 
pa�ents with suspected or exis�ng coronary artery disease.

The new Is�tute for Positron Emission tomography will be a mul� university 
ins�tu�on of global standing, with dis�nc�ve strengths in educa�on and 
re s e a rc h  u s i n g  ex te n s i ve  s u i te  o f  s tate - o f- t h e - a r t  p ro d u c e d 
radiopharmaceu�cals as imaging tools.
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RADIONUCLIDE ANTIBODY-CONJUGATES: DEVELOPMENTS AND 
APPLICATIONS TO OBTAIN A TARGETED CANCER THERAPY

1 1 2Gjorgieva Ackova Darinka , Smilkov Katarina , Petre Makreski , Trajče 
2 3 1

Stafilov , Dua� Adriano , Janevik-Ivanovska Emilija
1Department of Pharmacy, Faculty of Medical Sciences, University Goce 
Delčev – Š�p
2Department of Chemistry, Faculty of Natural Sciences and Mathema�cs, 
University “Ss. Cyril and Methodius” – Skopje
3Department of Chemical and Pharmaceu�cal Sciences, University of Ferrara, 
Ferrara

Understanding the behaviour and func�on of biomolecules at the 
molecular level is key to the discovery and development of new drugs, as well as 
diagnos�c techniques. The characteriza�on of therapeu�c monoclonal 
an�bodies (mAbs) poses many challenges compared to those of low-molecular 
mass drugs because of their inherent complexity due to their protein nature. 
Achievements in this field of science have changed the way that drugs are being 
designed and developed nowadays. Vibra�onal spectroscopy techniques, like 
Fourier Transform Infrared (FTIR) spectroscopy and Raman spectroscopy (RS) 
have helped to determine the secondary structure of complex protein 
molecules, as well as protein-ligand complexes. Other advantages of these 
techniques include the need of very low sample concentra�on and the ease of 
sample prepara�on. Therefore, they are gaining growing importance in the field 
of medicine and pharmacology. 

Our group has demonstrated the use of these tools to understand 
protein-ligand interac�ons in therapeu�cally important mAb, rituximab, 
conjugated with three different bifunc�onal chela�ng agents (p-SCN-Bn-DOTA, 
p-SCN-Bn-DTPA and 1B4M-DTPA) with no available structural informa�on of 
obtained complexes. A special interest was directed to the secondary structure 
of the an�body. In spite of the fact that Raman spectra show characteris�c 
fingerprints which can be used for molecular iden�fica�on, we detected the 
most important protein groups, and noted the a-helix and the b-sheet 
structures in the molecule. 

The high-throughput approach presented here has significant poten�al 
for analyzing the stability of biotherapeu�cs as well as any other biological 
molecules which are used as an�-cancer therapeu�c drugs.
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Imaging of the cardiac autonomous nervous system
Riemer H..A. Slart, MD, PhD
Nuclear Medicine Physician, staff member of the department of Nuclear 
Medicine and Molecular Imaging, University Medical Center Groningen

123
I-MIBG SPECT is many used for imaging the cardiac nervous system in 

the past. The high spa�al and temporal resolu�on of PET enables noninvasive 
quan�fica�on of neurophysiologic processes at the �ssue level. PET ligands for 
catecholamine receptors, along with radiolabeled catecholamines and 
catecholamine analogs, have been applied to determine involvement of 
sympathe�c dysinnerva�on at different stages of heart diseases such as 
ischemia, heart failure, and arrhythmia.

123This lecture summarizes the background of I-MIBG applica�on in cardiology 
and the pallet of different and novel pre-synap�c and post-synap�c PET tracers 
and its poten�al value in clinical neurocardiological imaging.
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Management of juvenile differen�ated thyroid carcinoma: 37-years 
experience in Serbia
Jasna Mihailovic
Department of nuclear medicine, Oncology Ins�tute of Vojvodina, Sremska 
Kamenica

Juvenile differen�ated thyroid carcinoma (DTC) is a rare neoplasm, 
accoun�ng for 0.5%–3% of all childhood malignancies. It appears in 2–10% in 
pa�ents aged ≤20 years. Incidence in pre-pubertal period is 1% and 7% in 
adolescent period. According to the Serbian Cancer Registry 42 newly 
diagnosed DTC pa�ents aged ≥19 years were reported during the period 
1999–2010, with a 3.7:1 female-to-male ra�o. Juvenile DTC has aggressive 
clinical appearance showing cervical nodal involvement in most of the cases, 
o�en associated with distant metasta�c disease. Nevertheless, comparing with 
adults, the overall mortality rate in children is not increased. There is no single 
published guideline for the management of juvenile DTC. The ac�vity of I-131 
may be adjusted by body weight (1.85–7.4 MBq/kg) or by age (1/3 of the adult 
ac�vity is administered to a 5-year-old; 1/2 of the adult ac�vity in a 10-year-old; 
and 5/6 of the adult ac�vity in a 15-year-old) or surface area. Radioiodine 
abla�on which is established on different pa�ent body characteris�cs (weight, 
surface area, thyroid bed radioiodine uptake) seems to be an adequate strategy 
to fixed dosing or to flexible dosing based on age. In children, some physicians 
use fixed ac�vi�es 1.1–11.0 GBq, while others use I-131 ac�vi�es adjusted 
ac�vity to body weight (37.0–92.5 MBq/kg). Dosimetry enables I-131 
treatment on a calculated pa�ent-specific basis. In our ins�tu�on, during the 
period of January 1977 �ll December 2012, 1,502 DTC pa�ents were treated 
with I-131. Among these pa�ents, 53 pa�ents were juvenile (mean age, 16.5 
years; range, 7–20 years). We detected recurrent disease in 22% of pa�ents 
with a median �me to recurrence of 52 months. The probability of recurrence 
was 16.7% at 5 years, 22.3% at 10 years, and 33.3% at 15 and 23 years a�er the 
ini�al treatment. The significant prognos�c factors of the recurrent DTC include 
the type of ini�al treatment (extent of primary surgery and administra�on 
radioiodine treatment), pa�ent's age at diagnosis, and tumor mul�focality. 
There were no adverse effects in subsequent pregnancies - eleven female 
pa�ents (cumula�ve ac�vity, 3.7–40 GBq of I-131) subsequently had children; 
complete remission was achieved in 9, par�al remission was achieved in 1, and 
disease related death occurred in 1. Conclusion: With aim to reduce the rate of 
relapse and improve follow-up of recurrent DTC, total thyroidectomy followed 
by RAI seems to be the most beneficial ini�al treatment for pa�ents with 
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juvenile DTC. The use of RAI is safe, without adverse effects on subsequent 
fer�lity or secondary malignancy.
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How a technologist need to be prepared for a congress
C. Pestean, Cluj Napoka

There is a s�ll growing interest or nuclear medicine technologists to 
ac�vely par�cipate or ini�ate research projects and consequently to publish 
and present their scien�fic work.
To present a scien�fic paper is only the final step of a research process. For this, 
the researchers need to know the context in which they are star�ng the 
research, to be aware of the possibili�es to disseminate the informa�on, and, to 
be efficient, to know all those facili�es that can make their work easier and 
more professional.
In this purpose are useful and even mandatory electronic databases of ar�cles 
and journals which offer the necessary informa�on to establish the context in 
which the research is star�ng, but also to help in gathering the bibliographic 
data. MEDLINE is such a database offering over 22 millions of scien�fic ar�cles 
aiming biomedical sciences. The ar�cles which are MEDLINE indexed can be 
easily reached using PubMed, a research engine. The research must be relevant 
and valid. To publish the research results could be a real challenge. Very useful 
are some electronic facili�es that come to help the authors. The electronic 
libraries like Zotero, Mendeley, EndNote are extremely useful for the authors to 
more easily and accurately to manage the bibliographic references. The 
presenta�on of the results in a scien�fic session of a congress needs to be 
performed in a professional way, respec�ng the recommenda�on given by the 
scien�fic commi�ee and needs to transfer to the audience the appropriate 
message giving all the details related to the research. In this way, the purpose of 
the authors will be accomplished: to share the results of their research with the 
professional community in their field of work.

PET/CT methodology and priciples: instrumenta�on, protocols, calibra�on
C. Pestean, Cluj Napoka

Hybrid nuclear imaging is a challenging specialty reques�ng that those 
professionals involved in daily prac�ce to have consistent knowledge regarding 
t h e  s ca n n i n g  d ev i s e s ,  t h e  wo r k i n g  p ro to co l s  u s i n g  d i ffe re nt 
radiopharmaceu�cals in different pathologies and also about how to maintain 
the scanner and other instrumenta�on in the best condi�on respec�ng all the 
quality control and quality assesment standards. 
The scannerThe PET/CT scanner combine two different imaging methods, 
bringing together two perspec�ves for the fused image: the morphological 
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perspec�ve given by the reconstruc�on of CT acquired data and the func�onal 
perspec�ve offered by the PET image using the assesments of different physio-
patho log ica l  processes  based  on  the  use  o f  the  appropr iate 
radiopharmaceu�cal. Highly specializa�on is needed for technologists using 
these devises.
D e d i c a t e d  p ro t o c o l s  i n  d i ffe r e n t  p a h o l o g i e s  u s i n g  d i ffe r e n t 
radiopharmaceu�cals are developed and designed to obtained an accurate and 
as much as possible standardized image, aspects that are mandatory in a 
medical field where developements and changes occur tremendously. These 
protocols need to be known by nuclear medicine technologists involved hybrid 
diagnos�c procedures with all the aspects related to pa�ent prepara�on, 
scanning parameters, pa�ent management, possible sources of errors that may 
bias the image.
To enssure the quality of the image it is necessary to ensure the quality of the 
equipment. Calibra�on procedures are aimed to keep the intrumenta�on to 
work in the parameters established by the manufacturer. It is in the duty of the 
nuclear medicine technologists to know there procedures and, depending on 
the job profile, to be able to perform these procedures, being directly 
responsible of the image quality.

PET/CT methodology and priciples: image acquisi�on, image correc�on, 
image reconstruc�on
C. Pestean, Cluj Napoka

Beyond the instrumenta�on, the pa�ents and the staff, there are other steps 
un�l the acquired data to become medical image. In these steps the acquired 
data is corrected and reconstructed into the well-known by now the PET/CT 
image.
There are some aspects which are depending only by the instrumenta�on, like 
some technical aspects of image correc�on and image reconstruc�on but also 
some aspects are depending very much on the nuclear medicine technologist 
manipula�ng the scanner. Therefore it is highly demanded that the personnel to 
be aware of all the aspects related to image acquisi�on, correc�on and 
reconstruc�on. In this way, the principle of the examina�on method is fully 
understood and the main premise for a quality examina�on is met.
The theore�cal and prac�cal details regarding the acquisi�on, correc�on and 
reconstruc�on will thus represent the main topics of any training which is 
necessary to be completed before to start working in hybrid PET/CT imaging and 
even at an advanced level.
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SPECT/CT Imaging: instrumenta�on  Development
S. Rep, L. Ležaić
Department for Nuclear Medicine,
University Medical Centre Ljubljana

Single photon emission computed tomography (SPECT) systems are 
used to image accumula�on and distribu�on of radiopharmaceu�cals to 
provide physiological informa�on for diagnos�c and therapeu�c purposes. In 
the past several years SPECT have produced new developments in hardware 
technology and image processing algorithms. There have been improvements 
in scin�llators, photon transducers and greater availability of semiconductor 
technology. New clinical devices include more sensi�vity cardiac SPECT systems 
that improve image quality and reduce acquisi�on �me. The progress in 
processing algorithms provide substan�al reduc�ons in SPECT acquisi�on �me 
without sacrificing diagnos�c quality.

Parathyroid Imaging
S. Rep, L. Ležaić
Department for Nuclear Medicine,
University Medical Centre Ljubljana,

Parathyroid scin�graphy, based on the accumula�on and distribu�on 
of radiopharmaceu�cal, usually 99mTc-MIBI. Most centers used for the 
diagnosis of parathyroid adenomas dual-phase, subtrac�on scin�graphy, SPECT 
or SPECT/CT. The disadvantage of these methods is a poor image resolu�on and 
sensi�vity of the imaging systems.  Some PET tracers may be clinically useful to 
image parathyroid adenomas with advantage of superior image resolu�on and 
high-count sensi�vity of imaging systems. The aim of presenta�on is define the 
diagnos�c value of PET/CT 18F-choline in compare to 99mTc-MIBI. Determine 
the op�mal imaging �me for 18F-choline PET/CT and describe advantages of 
18F-choline PET/CT in comparison to the SPECT/CT and subtrac�on 
scin�graphy.
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CLINICAL PROTOCOL OF SPECT-CT BONE SCAN
Jovanovska A, Dimcheva M, Sergieva S
Department of Nuclear Medicine, Sofia Cancer Center, Sofia

INTRODUCTION: Planar images of bone scan is one of the most 
frequent in vivo procedures for inves�ga�on of bone metastases in the field of 
nuclear medicine. Visualizing bone metabolism, it shows a rela�vely high 
sensi�vity to detect skeletal lesions, but has limita�ons in terms of specificity 
and spa�al resolu�on, even when single-photon emission computed 
tomography (SPECT) is used. Combining SPECT with X-ray computed 
tomography helps overcome these limita�ons. In this work, we provide the 
details for the acquisi�on, processing, and display of the planar and the fused 
SPECT-CT images of bone scan, with a dual-head SPECT-CT gamma camera 
SymbiaT2, Siemens. METHODS: Bone scan imaging  were  acquired  a�er  
intravenous  administra�on  of  740 MBq  Tc – 99m MDP.  Planar  whole  body  
bone aquisi�on  was  performed  with  scan  speed    17cm/min,  matrix  
256x1024. SPECT acquisi�on was step and shoot, and the following parameters 
were used: angular range 180 degrees, 256 x 256 matrix, 120 total steps and  
large field of view 64 views. Low-dose CT scans were acquired with the following 
parameters: 130 kVp, 30 mA, 0.8 s/gantry rota�on, 256 x 256 matrix, and 5 mm 
slice thickness. RESULTS: The superiority of SPECT/CT over planar whole body 
bone scan has been clearly demonstrated for the imaging of benign and 
malignant  diseases of  pa�ents who underwent bone scan in our department. 
CONCLUSION: SPECT-CT considerably reduces the number of false posi�ve and 
false nega�ve results in pa�ents with cancer, which is essen�al for conduc�on 
of their  op�mum treatment.
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THYROID &EXTRATHYROID MALIGNANCIES
Ugrinska A
University “Ss Cyril and Methodius”, Medical Faculty, Ins�tute of 
Pathophysiology and Nuclear Medicine “ A. Isak S Tadzer”, Skopje

Thyroid hormones play an important role in the cellular metabolism, 
prolifera�on and differen�a�on. Therefore their role has been implied in 
several types of malignancies, but most of the studies focus on hormone 
sensi�ve malignancies, especially the breast cancer. The issue is very important 
from clinical stand-point having in mind that thyroid disorders are very frequent 
in female popula�on. However the research �ll now has yielded controversial 
results. The available data from the epidemiologic studies showed in some 
studies clear correla�on of hyperthyroidism and breast cancer, higher pre-
morbidity levels of T3 in breast cancer but also there are studies that did not 
found any link between thyroid func�on and breast cancer. The issue of thyroid 
autoimmunity was also raised in the previous decade showing associa�on 
between different types of thyroid an�bodies and these malignancies.  Also the 
role of iodine has been studied. Iodine, in addi�on to its incorpora�on into 
thyroid hormones, is bound into an�prolifera�ve iodolipids in the thyroid called 
iodolactones, which may also play a role in the prolifera�ve control of 
mammary gland. Epidemiologic studies showed lower incidence of breast 
cancer in countries with high iodine intake. The research in this field con�nues 
and may generate sufficient data to be incorporated in the screening 
recommenda�ons for breast cancer in par�cular groups of women and for the 
screening for thyroid disorders in pa�ents with breast cancer. Also research is 
concentrated on the therapeu�c possibili�es of iodine, radioiodine and T3 in 
this group of pa�ents.
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Management of low-risk thyroid cancer  

 
John T. Koutsikos,

 
MD, PhD

 
Nuclear Medicine physician, Nuclear Medicine Dept., 401 General Military 

Hospital, Athens

 

 Thyroid cancer is the most common endocrine malignancy. Worldwide, its 

incidence has increased substantially over the past 50 years. More cases of 

thyroid cancer are found every year than all leukemias and cancers of the liver, 

pancreas, and stomach. Most of these incident cases are papillary in origin and 

are both small and localized.

 

Although surgery is traditionally viewed as the 

cornerstone treatment for these tumors, there is less agreement about the extent 

of surgery (lobectomy vs.

 

near total thyroidectomy) and whether prophylactic 

central neck dissection for removal of lymph nodes is needed. 

 

It is also unclear whether the administration of radioiodine provides any benet

 

in 

low-risk

 

cases after a complete surgical resection, and radioiodine is not 

recommended in patients with disease that is categorized as consisting of a 

tumor less than 1 cm in diameter and clinical stage N0. Therefore, radioiodine 

should be used with great care to minimize harm, administer the minimal amount 

of radioactivity, and involve the best tolerated methods.

 

The use of recombinant 

human thyrotropin and low-dose (1.1 GBq) postoperative radioiodine ablation 

may be sufcient for the management of low-risk thyroid cancer.
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DIAGNOSTIC PERFORMANCEOF IAEA SOFTWARE PACKAGE FOR THE 
ANALYSIS OF RENAL DYNAMIC SCINTIGRAPHY: THE VALUES OF 
QUANTITATIVE PARAMETERS OF Tc-99m MAG3 RENOGRAPHY IN 
HEALTHY INDIVIDUALS

1 1 2 3 3 1Beatović S , Jakšić E , Janković M , An�ć V , Blagić M , Šobić-Šaranović D , Ar�ko 
1

V
1. University of Belgrade, Faculty of Medicine, Center for Nuclear 

Medicine, Clinical Center of Serbia
2. University of Belgrade, Faculty of Electrical Engineering
3. Center for Nuclear Medicine, Clinical Center of Serbia

Belgrade
Objec�ves of this study were to implement the Interna�onal Atomic Energy 

Agency (IAEA) So�ware Package into analysis of Tc-99mMAG  dynamic 3

scin�graphy and to validate the results of renogramparameters by comparing 
with their reference values established by consensus reports.
 Pa�ents and Methods: Study popula�on consisted of 52 healthy subjects in 
age range 43 to 64 yearswho were evaluated by dynamic scin�graphy for kidney 
dona�on.IAEA so�ware was applied to process the studies. Parameters 
analyzed were: �me to maximum ac�vity (T ), �me to half maximum (T ) of max 1/2

renogram, normalized residual ac�vity at 20 minutes (NORA ), output 20

efficiency at 20 minutes (OE ), whole kidney mean transit �me (MTT) andmean 20

parenchymal transit �me (MPTT). 
Results were presented as follows: T : 3.4 ± 0.7 min; T : 6.1 ± 1.5 min; NORA : max 1/2 20

0.34 ± 0.09; OE : 93 ± 2.2%; MTT: 2.2 ± 0.4 min and MPTT: 1.7 ± 0.4 min. Rela�ve 20

func�on for le� and right kidney was 52% and 48% ± 2.4%, respec�vely. 
Excellent agreement was observed between obtained values of renogram 
parameters and their reference values. Significant linear correla�on between 
NORA /OE  was obtained (r = -0.936,p<0.01).20 20

Conclusion: IAEA So�ware gives reliable values of numerical parameters of 
kidneytransit. Results obtained for normal kidneys were almost iden�cal with 
previously reported reference values for MAG parameters.NORA  highly 3 20

corresponds with OE  and could replace the former parameter in evalua�on of 20

kidney drainage. The preliminary results support widespread use of IAEA 
so�ware in order to standardize technique of dynamic renal scin�graphy.
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ROLE OF RENAL OUTPUT EFFICIENCY AND NORMALIZED RESIDUAL 
ACTIVITY IN PREDICTING KIDNEY OUTFLOW OBSTRUCTION IN CHILDREN 
WITH ANTENATALLY DETECTED HYDRONEPHROSIS

1 1 2 3 1 1Beatović S , Jakšić E , Janković M , Radulović M , Šobić-Šaranović D , Ar�ko V .
1. University of Belgrade, Faculty of Medicine, Center for Nuclear 

Medicine, Clinical Center of Serbia
2. University of Belgrade, Faculty of Electrical Engineering
3. Military Medical Academy,Belgrade

Objec�ves of this study were to assess diagnos�c u�lity of renal output 
efficiency (OE) and normalized residual ac�vity (NORA) in quan�fying diure�c 
response in children with hydronephrosis HN and to determine whether these 
parameters can differen�ate between hypotonic unobstructed kidneys and 
severely obstructed kidneys.
Pa�ents and methods:50children with HN (median age 16 months) were 
inves�gated with MAG renography.22-minutes acquisi�on with 132 10-sec 3

images was applied. Furosemide was administered at second minute (F+2). 
Post-void image was acquired at 60 minute.Two observers analyzed each study 
and classified kidneys into three categories. Group 1: 42 kidneys contralateral to 
hydronephro�c kidney, without structural abnormali�es; group 2: 49 non-
obstructed kidneys; group 3: 8 obstructed kidneys. Parameters analyzed were: 
NORA at 20 minute (NORA ), OE at 20 minute (OE ) and post-micturi�on NORA 20 20

(NORA PM).
Results: Normal kidneys presented with: NORA  ≤0.4, OE ≥90% and NORA PM 20 20

≤0.05. Results (mean±SD) for group 2 were: NORA : 0.6±0.2; OE : 87±7.8%; 20 20

NORA PM: 0.03±0.02. For group 3: NORA : 2.2±0.3; OE : 57±9.6%; NORA PM: 20 20

0.27±0.13. Significant differences between group 2 and 3 for all parameters 
were seen (p<0.001). Significant inverse linear correla�on between NORA  and 20

ROE was obtained (R = - 0.982). ROC analysis revealed cutoff values for 20

obstruc�on at 1.62,71% and0.11 for NORA , OE and NORA PM, respec�vely.20 20

Conclusion: OE , NORA  and NORA PM are highly sensi�ve and specific 20 20

parameters of renal excre�on.They help in differen�a�ng between obstruc�on 
and non-obstruc�ve dilata�on and improve diagnos�c accuracy of diure�c 
renography in children with HN.
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99mLocaliza�on of an insulinoma with Tc-HYNIC-exendin-4 in a pa�ent with 
situs inversus: a case report

1 1 1
Luka Lezaic MD PhD , Petra Kolenc Peitl MPharm PhD , Katja Zaletel MD PhD , 

2 3 4Iztok Stotl MD , Ales Tomazic MD PhD , Anna Sowa-Staszczak MD , Renata 
5 4Mikolajczak  and Alicja Hubalewska-Dydejczyk MD PhD

1
Department for Nuclear Medicine, University Medical Centre Ljubljana

2Department of Endocrinology, Diabetes and Metabolic Diseases, University 
Medical Centre Ljubljana
3
Department for Abdominal Surgery, University Medical Centre Ljubljana

4Nuclear Medicine Unit, Department of Endocrinology, Jagiellonian 
University Medical School, Cracow
5
Na�onal Centre for Nuclear Research Radioisotope Centre POLATOM, 

Otwock

Introduc�on
Insulinomas are rare neuroendocrine tumours with characteris�c clinical and 
biochemical features. Cure is achieved by surgical excision, which requires 
preopera�ve localiza�on of the tumour. This is frequently difficult due to their 
small size. Sensi�vity of conven�onal imaging methods combined approaches 
80%; GLP-1 receptor scin�graphy is a novel imaging technique  that localizes 
insulinomas with high accuracy.
Case descrip�on
A 51-year old female with complete situs inversus was admi�ed to the 
Department of endocrinology, diabetes and metabolic diseases due to 
recurrent hypoglycemia. A�er the fast test, insulinoma was suspected as the 
possible cause. Contrast-enhanced CT (CECT) scan showed a small 
hypervascular lesion in the pancreas. Endoscopic ultrasound (EUS) was 
inconclusive due to difficult orienta�on. Somatosta�n receptor scan (SRS) was 
nega�ve.
A GLP-1 receptor SPECT/CT scan was performed to confirm the tumour loca�on, 
showing a lesion at the junc�on of the body and tail of the pancreas. At 
opera�on the following day, a small tumour was found and removed at the site 
indicated by GLP-1 receptor scan and later histologically confirmed.
Conclusion
Complete situs inversus in the pa�ent addi�onally complicated an already 
difficult localiza�on of an insulinoma. GLP-1 receptor scin�graphy provided 
accurate lesion localiza�on and allowed for adequate planning of the surgical 
procedure.
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ONE DECADE OF GAMMAKEY SYSTEM – IMPORTANCE OF NON-
STANDARD FEATURES IN CLINICAL NUCLEAR MEDICINE

1 2 3,4 3,4
Janković M , Koljević Marković A , Beatović S , Todorović-Tirnanić M , Odalović 

3 3 3,4 3,4 1S , An�ć V , Petrović N , Ar�ko V , Popović D
1 2University of Belgrade - Faculty of Electrical Engineering, Na�onal Cancer 

3
Research Center, Center for Nuclear Medicine, Clinical Center of Serbia, 
4University of Belgrade - Faculty of Medicine, Belgrade

Objec�ves: Research in nuclear medical imaging imposes defining new 
parameters and adding new computer-aided diagnosis (CAD) algorithms that 
could not be found in commercial dedicated clinical so�ware. The aim of this 
paper is to present the applica�on of non-standard features in dynamic and 
mul�-day sta�c scin�graphy that we have realized either as third party 
applica�ons or as op�ons of our home-made GammaKey system, used in daily 
clinical prac�ce and research in Serbia from 2005.
Methods: The following analyzes were evaluated: 1) tes�ng of splenectomy 
efficacy in the case of thrombocytopenia with normal produc�on (based on 
es�ma�on of indices of platelet sequestra�on, produc�on and survival �me 
from mul�-day sta�c scin�graphic studies), 2) Submarine processing for 
localiza�on and visualiza�on of small parathyroid adenomas in pa�ents with 
concomitant thyroid disease using dual tracer dynamic scin�graphy, 3) 
automa�c calcula�on of commonly inves�gated quan�ta�ve salivary and oral 
indices for objec�ve assessment the stage of Sjögren's syndrome (maximum 
accumula�on, maximum secre�on, secre�on velocity, uptake ra�o, paro�d : 
submandibular ra�o, ejec�on frac�on, pre-s�mulatory and post-s�mulatory 
oral ac�vity).
Results: We illustrated the advantages and clinical significance of using home-
made interfaces through examples of clinical studies.
Conclusion: All presented features improve and facilitate daily clinical prac�ce 
and research. Implementa�on of non-standard features as third party 
applica�ons or open source so�ware has a posi�ve effect on the research, 
especially in developing countries. The use of such applica�ons is par�cularly 
important in mul�-center studies where standardiza�on in processing and 
defining reference is a necessary condi�on for the validity of joint results.
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QUANTIFICATION OF SMALL SIZE LESIONS IN DYNAMIC SCINTIGRAPHY 
APPLIED IN PARATHYROID LESIONS: AN ADDITIONAL PREDICTIVE VALUE 
FOR DIFFERENTIAL DIAGNOSIS VS. THYROID NODULAR DISEASE 

1 , , 1Koljevic Markovic , M. Jankovic, G. Pupić R. Džodić Na�onal Cancer Research 
2

Center, Belgrade, Faculty of Electrical Engineering, University of Belgrade, 
3Belgrade, Faculty of Medicine, University of Belgrade

Aim: Aiming to improve specificity of parathyroid scin�graphy in 
concomitant thyroid nodular disease, we developed a new processing method 
in ROI �me/ac�vity data analysis.
MM : Total of 53 pa�ents, median age of 57 years, diagnosed as 
hyperparathyroidism (PHPT) and ultrasound report of  nodular goiter,  
underwent preopera�ve, dual- tracer: 99m Tc-pertecnetat and  99mTc-MIBI, 
double- phase scin�graphy by EANM guidelines (2009).Specially designed 
so�ware we developed examined ROI �me/ac�vity changes in the form of grid 
with op�onal sizes. We correlated our findings with parathormone (PTH) levels, 
histology and conven�onal scin�graphic findings.
Results: PTH was increased in the group: median 120,2 pg/ml  (range 70- 
658pg/ml).Following histopathology: a) thyroid - benign: adenoma:  
45(83%)pts; malignancy: 8 (10%)pts, b) parathyroid – autonomy (PTA) 
53(70,2%).: solitary: 44 pa�ents, hyperplasia:  8 pts-  7/8 pa�ents with two 
lesion  and 1/7 had all four lesions and one  PT carcinoma;.c.) median PTA 
volume was 760(55-6125)mm³.
Standard findings (subtrac�on, oblique planar scans and delayed phase) in total 
of 63 lesion (in 53 pts) had 10 FN (mostly in  hypeplasia PTA), and PPV was 81%.
Thyroid TACs represented, as expected, exponen�ally declining curves but 
parathyroid lesions had typical uptake pa�ern in the form of late phase peak, 
independent to PTA volume and/or PTH levels. The thyroid gland washout was 
up to 28% in normal, adenoma or thyroid carcinoma �ssue. A new processing 
method for  PTA had PPV 97%.
Conclusion:  Applica�on of new imaging data quan�fica�on, was effec�ve in 
small parathyroid lesions concomitant to thyroid nodular disease, 
complementary used with standard protocols. 
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FDG PET IN PRESURGICAL EVALUATION OF FOCAL EPILEPSY
1 2 2 2 2 1L. Brajković , D. Sokić , N. Vojvodić , A. Ris�ć , S. Janković , D.Šobić-Šaranović,  

1
V. Ar�ko

1 Center for Nuclear Medicine ,Clinical Center of Serbia
2Clinic for Neurology , Clinical Center of Serbia, Belgrade, Serbia

lelabrajko62@gmail.com

Mul�modal imaging could provide informa�on about the rela�onships 
between the epilep�c lesion (structural MRI),  irrita�ve zone (interictal EEG), 
ictal onset zone ( ictal  EEG,  ictal perfusion SPECT, ictal  FDG- PET), func�onal 
deficit zone (interictal FDG-PET), eloquent cortex (func�onal MRI) and improve  
noninvasive presurgical evalua�on  of pa�ents with  intractable focal epilepsy.
Aim: To evaluate usefulness of func�onal imaging FDG-PET in presurgical 
lateraliza�on and localiza�on of epilep�c  foci.

Materials and methods: We performed  FDG-PET in 205 pa�ents (age5-65) 
with temporal and extratemporal focal pharmacoresistant epilepsy.The images 
were evaluated by visual analyses and findings were compared with the 
epileptogenic zone determined by scalp video EEG monitoring and MRI results.
 Results: Interictal  FDG-PET has shown regions of hypometabolism in:  
temporal  lobe unilaterally in 121  pa�ents, bilaterally  in 11 pa�ents,   frontal 
lobe  35 pa�ents, parietal lobe 11 pa�ents, frontoparietal  2, mul�focal zones of 
hypometabolism in11.   In 7 pa�ents we performed ictal PET (2 pa�ents with 
nonconvulsive status epilep�cus, 1 with epilepsy par�alis con�nua, 4with 
complex  par�al seizure) –epileptogenic zones were visualised as 
hypermetabolic regions.We detected epileptogenic zone in 187 pa�ents( 91%) 
with FDG -PET. 
Conclusion: FDG- PET neuroimaging method allows visualiza�on of the 
epilep�c focus as  hipometabolic region at the interictal PET and 
hypermetabolic region  at the ictal PET. PET is important in the presurgical 
evalua�on of pa�ents with pharmacoresistant focal epilepsy, especially  if MRI 
is normal  or MRI and video EEG  results are discordant.

99m
FIRST POLISH EXPERIENCES IN THE CYCLOTRON  PRODUCTION OF Tc 
Pawlak D,  Wojdowska  W,  Parus J, Cieszykowska I, Janiak T, Jerzyk K, Mielcarski 
M, Barcikowski T, Garnuszek P, Mikołajczak R.
Na�onal Centre for Nuclear Research, Radioisotope Centre POLATOM, Otwock

Aim
99m

The Tc worldwide needs are prac�cally covered nowadays by its produc�on 
235

from fission of U. Due to aging of nuclear reactors delivering it on one hand 
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and the necessity to use low enriched uranium on the other,alterna�ve 
99mmethods of Tc produc�on are being developed. Our goal was to develop 

99m
technology suitable for Tc produc�on in a medical, 16 MeV cyclotron,and its 
further separa�on.
Materials and methods
Molybdenum target was prepared by pressing metal powder containing 99.8% 

100 0of Mo. A�er sintering in hydrogen atmosphere at 1800 C for 60 min, the pellet 
was loaded intoaluminum holder which was mounted in GE PETtrace 840 
cyclotron (at HIL, University of Warsaw) proton beam and irradiated for 2 h at 2 
µA current to total ac�vity of 1.6GBq at the EOB. 
Results and discussion

 99m
The target was dissolved in 30% H O  and alkalized with 10M NaOH. Tc was 2 2

separated in 3 columns connected in series containing AnaLig, Dionex and 
99m 99malumina beds. The Tc recovery yields amounted to 76.3%. The Tc solu�on 

was free of molybdenum. Method is further op�mized to increase separa�on 
yield. 
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99 99mMo / Tc SHORTAGE: FROM PERSPECTIVE OF NUCLEAR MEDICINE 
PHYSICIAN 
Ince S, Alagoz E, Emer O, San H, Okuyucu O, Ayan A, Karacalioglu O, Gunalp B, 
Arslan N.
Gulhane Military Medical Academy and School of Medicine, Department of 
Nuclear Medicine, Etlik, Ankara

99m 99Objec�ve: The current availability of Tc is mainly based on Mo generators 
235

produced from the fission of U in nuclear reactors using highly enriched 
99muranium targets. There's a growing shortage of Tc which is crucial in nuclear 

medicine imaging in recent years for na�onal policies, technical and economic 
reasons. The major problem is shu�ng down of two aging reactors (NRU, 
Canada and OSIRIS, France) for repair several �mes recently, which produce 

99most of the Mo used in the world. Other main reactor sources (Holland, 
Belgium, South Africa and Australia) are unable to maintain ongoing demand. 
Besides the high cost of conctruc�on of a new reactor, exis�ng processing 
facili�es will be unsufficient in near future. Therefore, alterna�ve strategies for 

99m 99
produc�on of both Tc and Mo are at issue today. Direct Tc-99m produc�on 

100from Mo with accelerator-based technologies doesn't need a reactor which is 
a promising method. However, this is only useful for local produc�on because of 

99m
short half life of Tc.  The aim of this study is to inves�gate whether lack of 
these isotopes has impacted end users' prac�ce or facility. 

Methods: We inves�gated how the problem affects end users and how 
99conscious they are about Mo shortage with a poll performed in Turkish Society 

of Nuclear Medicine (TSNM) members. 

99Results: All members are aware of the severity of the global Mo shortage in 
99recent years. %90 of the respondents said they had difficulty in providing Mo 

in their departments. Half of the responses noted they don't have access to a 
techne�um generator source beyond their current supplier. Approximately 8% 
are opera�ng at less than 50% of their capacity because of the isotope shortage, 
30% are opera�ng at 51% to 75% of capacity, and 65% are running at 76% to 
100% procedure capacity. In addi�on, 35% said they had to postpone pa�ent 
procedures, while 11% noted that procedures were cancelled, 14% used 
another isotope for the imaging procedure, 14% changed to a different 
procedure, and 4% of the respondents transferred their pa�ent to another 
facility. Of the prac��oners who changed the procedure, 21% used Tl-201 vs. 
sestamibi, 17% chose F-18 fluoride vs. MDP to perform a bone scan and 12% 
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opted for a non-nuclear medicine procedure.

Conclusion: Mo-99 shortage is a threat that could affect the nuclear medicine 
industry in the near future. Therefore, new op�ons should be pursued include 
both reactor and accelerator based strategies to sustain the con�nued 

99m
availability of Tc. 
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188Evalua�on of radiochemical purity and tumor uptake of Re-HEDP
1  2 2 2 1 2  T.Tripunoski  and D.Mathe,  L.Balogh,  A.Polyak, A. Ugrinska , Gy. A. Janoki, S. 

1  1 3 1
Stojanovski ,D. Miladinova ,E. Janevik-Ivanovska , O.Vaskova
1Ins�tute of Pathophysiology and Nuclear Medicine, Medical Faculty, Skopje
 2Frederic Joliot-Curie Na�onal Ins�tute of Radiobiology and Radiohygiene, 
Dept. of Applied  Radioisotopes, Budapest
3 Faculty of Medical Scences, Goce Delcev University, S�p

Aims. The aim of the ar�cle is to present  the prepara�on, quality control of 
188Re-HEDP and its uptake in spontaneously occurring dog osteosarcomas. 

188Materials and methods. Rhenium [ Re] was obtained from an alumina-based 
188 188

W/ Re generator (Oak Ridge Na�onal Laboratories, USA and MAP Medical, 
188Finland) by elu�on with 0.9% NaCl solu�on.The radiopharmaceu�cal Re-

HEDP was prepared by in-house developed HEDP solu�on. 
188

The radiochemical purity of Re-HEDP was performed by instant thin layer 
chromatography (ITLC) technique, using ITLC-Silicagel strips developed in 95% 
acetone.
This study was performed on 14 dogs with spontaneous osteosarcoma 

188receiving an ac�vity between 1.1-2.1 GBq of Re-HEDP. The rela�ve tumor 
uptake of radiopharmaceu�cal (T/NT ra�o) was calculated by region of interest 
(ROI) analysis. 

188Results. The radiochemical purity of Re-HEDP showed the labelling yield 
above 97%. 

188
T/NT ra�o of Re-HEDP was ranging between 1.89 to 15.85.On the basis of 
188Re-HEDP tumor uptake, a low, a medium and a high T/NT uptake group of 
animals was formed with 4-7-3 animals, respec�vely.  

1 8 8
Conclusions. Re-HEDP is an a�rac�ve alterna�ve bone seeking 
radiopharmaceu�cal for palia�ve  treatement of primary as well as secundary 
metasta�c bone lesions. 
The use of dogs with spontaneously occuring osteosarcoma as animal model 
proved to be of high value in the studies of radionuclide therapy  as a novel 
modality of osteosarcoma treatment. Further studies are warranted to 
inves�gate the origins of osteosarcoma radiosensi�vity as well as radiotoxicity 

188of  Re-HEDP. 

Acknowledgements. 
This work was supported by IAEA and Hungarian Na�onal Research Fund 
The help of Károly Haller, Norbert Fésüs, Zsuzsa Suhajda, Mária Pállai and 
Katalin Bodó is gratefully acknowledged.



71

 Compara�ve characteris�cs of  radionucl ides Tcm99M I B I  and 
Tcm99TETROFOSMIN  in process of biodistribu�on
Mihajlova S, Risteski Lj, Mihajlova S, Sirvini Z, Sekulovska M
Department of nuclear medicine, Clinical hospital -Bitola

For diagnos�c  and localiza�on of myocardial ischemia , the  most  frequently 
used radiopreparats  in the nucleare  medicine department in Clinic Hospital 
Bitola are Tcm99MIBI and Tcm99TETROFOSMIN.
The goal is to perform compara�ve monitoring of both radionuclides in order  
to see their performances  and obtaining accurate informa�on on global and 
regional myocardial perfusion scin�graphy . The examina�on was done 
intermi�ently over a period of two years (2010/2011) by using the two 
radioac�ve agents, Tcm99MIBI and Tcm99TETROFOSMIN through quan�ta�ve 
analysis of the skenogram detected with SPECT technique.
Material and Methods
 The examina�on was conducted on 58 pa�ents (32 man and 26 women) with 
low likelihood for coronary artery disease on MPS, burdened  by the Bruce 
protocol to sub or maximum level of load and intravenous applica�on of 
appropriate radioac�ve dose of  Tcm99MIBI or Tcm99TETROFOSMIN.  The 
accumula�on of both radiotrasers was es�mated   in the myocardial wall, 
divided into 20 segments. For compara�ve purposes it is defined a segment 
with maximum accumula�on.
Results  
In a quan�ta�ve assessment of the measured impulse segments there were no 
significant differences between two radionuclides both in rest and stress study, 
although higher accumula�on was detected in Tcm99MIBI radioac�ve agent. 
The quan�ta�ve analysis of the maximal impulses of Tcm99MIBI and 
Tcm99TEROFOSMIN in the measured 20 sequences in the region of the le� 
ventricle in rest (47219/44019) and stress (14531/13321), examina�on showed 
an approximate accumula�on of the average of values w		 ithout significant 
importance, which more shows Tcm99MIBI accumula�on. 
Conclusion
The two radiofarmaceu�cal agents used in this study (Tcm99MIBI i 
Tcm99TETROFOSMIN) showed similar values i		n assessing the MPS.
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Effect of Low Dose CT A�enua�on Correc�on in the Incidence of Ischemia 
During Myocardial Perfusion Scin�graphy

1 1 1 1 2 1 2
 Pipikos  T , Vlachou F , Nikaki A , Kole� L , Gogos K , IakovidouA , Dalianis K , 

1Prassopoulos V ; 
1 2Nuclear Medicine Department Hygeia SA, Athens, Marousi,  Medical Physics 
Department ,Hygeia S.A., Athens, Marousi

AIM: A�enua�on ar�facts can lead to false diagnosis during the interpreta�on 
of myocardial perfusion studies. These ar�facts can be reduced with the usage 
of SPECT/low dose CT γ-camera systems. In this study we evaluated the effect of 
low dose CT based a�enua�on correc�on in the performance of myocardial 
perfusion scin�graphy. Material and methods: We compared the findings of 
a�enua�on corrected and non a�enua�on corrected images of 93 pa�ents 
who underwent myocardial perfusion scin�graphy in the last 2 years and also 
underwent coronary angiography. Scin�graphy results of ischemia were 
evaluated as true posi�ve in the pa�ent group with coronary stenosis over 70%. 
Interpreta�on of the studies was blinded between corrected and non-corrected 
images, as well as between scn�graphy and angiography. RESULTS: Twenty-six 
(26) pa�ents had stenosis over 70% in coronary angiography. Both methods 
iden�fied correctly 24/26 cases. In the group of 67 pa�ents without severe 
coronary stenosis, there were 25 false posi�ve for ischemia non a�enuated 
scans, while with a�enua�on correc�on only 9 false posi�ve scans were found. 
Sensi�vity and specificity for non-a�enuated images were respec�vely: 92% 
and 62%. For low dose CT a�enuated images: 92% and 86%. Sensi�vity was high 
for both image series, but diagnosis was more specific with a�enua�on 
corrected images. False posi�ve findings of ischemia were found mainly in the 
inferior and inferior lateral wall.
CONCLUSION: A�enua�on corrected images using low dose CT, improves the 
performance of myocardial perfusion scin�graphy, with less false posi�ve 
findings. 
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The correla�on between „gated” single - photon emission computed 
tomography methoxyisobutylisonitrile  early imaging protocol  and 
dobutamin stress echocardiography  in pa�ents with  ischemic heart disease 

1 2 3 3 2  Bojic L , Sobic – Saranovic D , Petrasinovic Z , Djordjevic Dikic A ,  Ar�ko V ,
2Obradovic V

1
Department of nuclear medicine, Clinical Centre of Montenegro, Podgorica, 

2 3Center of nuclear medicine, Clinical Centre of  Serbia, Belgrade Clinic for 
Cardiology, Clinical Center of Serbia, Belgrade 

Introduc�on: „Gated” single - photon emission computed tomography 
methoxyisobutylisonitrile („gated” SPECT MIBI)  provides informa�ons about 
extensivity, severity and reversibility of perfusion abnormali�es and  global and 
regional  func�on of le� ventricle in pa�ents with known or suspected ischemic 
heart disease. On the other hand, in recent decades, dobutamine stress 
echocardiography (DSE) has become one of the most commonly performed 
non-invasive methods for the evalua�on of pa�ents with suspected coronary 
heart disease, due to the simplicity and safety performance, as well as due to 
very good sensi�vity and specificity for detec�on  of ischemic heart disease.

Objec�ves:  To evaluate diagnos�c value of early post-stress  (ES) „gated”  
SPECT MIBI protocol and DSE  against coronary angiography (CA) as a gold 
standard for detec�ng abnormali�es consistent with a significant coronary 
artery stenosis (>70%). Also, we compared ES and DSE findings and we 
determined a level of  agreement between two methods for detec�on of 
ischemic heart disease.
Methods: The sample included 63 pa�ents with normal or mildly impaired le� 
ventricular func�on with known or suspected coronary disease.  They 
underwent a 2-day stress-rest “gated SPECT MIBI with the post-stress data 
acquired at 15 minutes (ES) and 60 minutes (SS) a�er i.v. injec�on of 740 MBq of 
99m

Tc-MIBI. In all subjects, DSE and CA were performed within 1 month of 
„gated” SPECT MIBI.  The ES and DSE findings were compared against  CA to 
determine their sensi�vity/specificity for detec�ng >70% stenosis. Also, the ES 
findings were correlated with DSE results in order to assess a level of agreement 
and diagnos�c value thеsе two methods for detec�on of ischemic heart 
disease.
Results: ES parameters and DSE results show strong correla�on,  high sensi�vity 
(ES vs. DSE 96% vs. 93%) and specificity (ES vs. DSE: 83% vs. 80%) for detec�ng 
>70% coronary stenosis, compared with CA as a gold standard. The difference 
between two methods was not significant (p=1.000, McNemar test), with the 
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unweighteid  coefficient of agreement (κ - 0.725) (IP 95%: 0.499-0.952;  
p<0.001) and with very high percentage of agreement (91%).

Conclusion: Both methods, ES „gated” SPECT MIBI and DSE are very sensi�ve 
and specific diagnos�c tools for detec�on of ischemic heart disease compared 
with CA, as a gold standard for detec�ng abnormali�es consistent with a 
significant coronary artery disease. ES „gated” SPECT MIBI imaging protocol and  
DSE showed a high level of agreement for detec�on of ischemic heart disease.
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Screening for the presence of silent myocardial ischemia using the method of 
perfusion scin�graphy in diabe�c pa�ents

1 1 1 1 2
Hadžiahmetović M ,Kučukalić- Selimović E , Cerić Š , Agić S , Čibo M
1.Department  of Nuclear medicine, Clinical center University of Sarajevo
2. Heart center, Clinical center Universityof Sarajevo

INTRODUCTION: Coronary heart disease is a late complica�on of diabetes 
mellitus and isone of the most common causes of death in more thanhalf of 
pa�ents with this disease. According to the recommenda�on of the European 
and the American Associa�on of Diabetes mellitus, guidelines for the detec�on 
of coronary disease in diabetes mellitus, perfusion scin�graphy is one of the 
leading non-invasive method for the detec�on of silent myocardial ischemia .
METHODS: The study included a total of 80 pa�ents, out of which 40 
pa�ents(selec�ve popula�on) with diabetes mellitus who are treated and 
control the state of progress of the disease. Control group of 40 represents 
pa�ents who are not suffering from diabetes mellitus already from other 
diseases which require the same diagnos�c procedure. 
RESULTS: Perfusion scin�graphy was posi�ve in 87.5 % of pa�ents with diabetes 
mellitus included. The sensi�vity of myocardial perfusion scin�graphy( SN) in 
diabe�c pa�ents is 90.3 % and specificity of the test ( SP ) was 55.6 % compared 
with coronarography. Coronarographically 38 pa�ents without diabetes 
mellitus ( 94.8 %) had posi�ve findings, while the remaining 2 pa�ents with 
diabetes mellitus ( 5.2 % ) had nega�ve findings.
CONCLUSION: The present results indicate that pefusion scin�graphy combined 
with ergometric test can be used to detect and control pa�ents with silent 
myocardial ischemia. To check the findings it is necessary to select pa�ents for 
coronary angiography. 
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The importance of the Myocardial perfusion scan (MPI) in evalua�on of 
pa�ents a�er Percutaneous Coronary Interven�on (PCI)
Abdullahu L; Mi�ari R; Gërqari I; Bajqinca A;Spahiu F;Bajrami I
SHSKUK, Clinic for nuclear medicine, Prish�në

SPECT-G-SPM-has become a rou�ne procedure in nuclear medicine as 
powerful modality for assessing perfusion and heart func�on. Very high 
probability of repeated occlusion of coronary artery a�er PCI and occlusion 
of other coronary arteries raises necessitates for early detec�on and �mely 
interven�on.

Aim of the study was to determine the role of MPI for early detec�on of re-
occlusion of the arteries a�er PCI or other deteriora�ons of coronary arteries. 
Evalua�ng and comparing the results obtained from coronarogarphy and SPM.

Methods: The study included 28 pa�ents undergoing PCI; from them 20 males 
and 8 females. In all these pa�ents was made PSM with SPECT-G method (gated) 
during the exercise and in the rest a�er I .V.  administra�on of 
radiopharmaceu�cals 99m-Tc-MIBI of 8 MCI (296MBq), respec�vely 24 MCI 
(888MBq) with a daily study protocol and were compared with data from 
coronarogarphy.

Results: From  the total number of pa�ents undergone coronarogaphy (28), in 
three of them the result was proved nega�ve for coronary disease and in 25 of 
them (89%) during coronarography it was found changes in the coronary 
arteries and were placed stents in order to re-vasculate the affected vessels. 
The pa�ents who underwent PCI, 7 of them had mul�vessels interven�on 
(28%), 19 pa�ents were only stent in one of coronary artery (72%), 9 pa�ents in 
the le� descending artery (LAD), 8 pa�ents in right coronary arterie (RCA) and 1 
in ramus intermedius (RIM). In 3 pa�ents who had no affected coronary artery 
during coronarography, also the PSM has resulted with no changes in perfusion. 
While the pa�ents who had PCI, scin�graphy of myocardial perfusion a�er 
placement of stents, has improved in 8 pa�ents, worsened in 9 pa�ents and 
have had par�al improvement in 8 pa�ents.

Discussion: In assessing the degree of homogenicity of accumula�on of 
radiopharmacs in the heart muscle during exercise and rest, it was determined 
a rela�ve degree of abnormality in perfusion of vascular sec�ons and it was 
evaluated perfusion in all segments those regions. Remaining lesions a�er 
placement of stents were assessed for defects in accumula�on. This is easier to 
detect with PSM with 99m Tc-MIBI. Distribu�on of radio pharmaceu�cals in 
heart is distributed propor�onally with circula�on of the blood, with the fast 
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cleansing from blood and slow cleansing from heart muscle. Prepara�on is 
simple and there were no adverse effects.

Conclusion: According to our data, we have concluded that PSM is an 
appropriate method for the early detec�on, iden�fica�on and monitoring 
pa�ents with  (CAD).coronary artery disease

 

http://en.wikipedia.org/wiki/Coronary_artery_disease
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Le� ventricular func�on in acromegaly assessed by radionuclide 

ventriculography
1 1 2 1 1

Zdravkovska M , Pop Gjorcheva D , Pemovska G , Majstorov V , Stojanoski S , 
1 1

Ristevska N , Kochovska Zdraveska M
1Ins�tute of Pathophysiology and Nuclear Medicine , Clinic of Endocrinology 

2
and metabolism disease , Medical Faculty, UKIM, Skopje

Background: to es�mate whether the excess of GH and ILGF in 
acromegaly can cause impairment of myocardial  systolic and diastolic func�on 
and does it depend also on disease dura�on and ac�vity as well as the age of 
pa�ents.

 
Pa�ents and Method:LV func�on at rest  was assessed by radionuclide 

ventriculography in 24 pa�ents (pts),(8 man, 16 female), age  24-63 (mean 
45.6±12y).In all pts the levels of GH, IGF-1 and IGFBP3 were increased as a 
indicator of an ac�ve form of the disease. The 22 healthy controls (2 man, 20 
female, age 44±17y) were examined with the same method. 

Pts and controls were divided in two groups, age below and above 40 y 
to compare the LV systolic (ejec�on frac�on-EF, and peak ejec�on rate-PER) and 
diastolic performances (peak filling rate-PFR and PFR/PER ra�o) between the 
groups. We demonstrated  that cardiac func�on (systolic, diastolic) is s�ll 
preserved  in young pts compared to age-matched control group (EF 64±3% 
vs.67±9% (n.s), PER -3.27±0.45 edv/s vs.-3.11±0,5 edv/s (n.s.), PFR 2.98±0.37 
edv/s vs.3.05±0.4 edv/s (n.s.), PFR/PER 0.92±0.12 vs.0.97±0.16 (n.s.). Although  
the systolic parameter – EF in elderly pa�ents were slightly decreased 
compared both, to younger pts and controls above 40y (EF 61±8% vs.64±3% and 
EF 61±8% vs.65±5%), including the PER (-3.30±0.65edv/s vs.-3.27±0.45edv/s 
and -3.30±0.65edv/s vs.-3.05±0.6 edv/s) the changes were nonsignificant. A 
significant impairment of LV diastolic filling was observed in elderly pts 
compared to younger pts  (PFR 2.47±0.52 edv/s vs.2.98±0.37edv/s, p<0.01, 
PFR/PER 0.76±0.15 vs.0.92±0.12, p<0.0001) and to age-matched controls (PFR 
2.47±0.52edv/s vs.  3.03±0.8edv/s (p<0.01),  PFR/PER 0.76±0.15 
vs.0.99±0.18,p<0.001) 

Conclusion: While systolic dysfunc�on in acromegalic pts at rest is mild 
and nonsignificant  and needs es�ma�on of LV func�on at peak exercise to be 
demasced,  the significant impairment of myocardial diastolic func�on as an 
early presenta�on of acromegalic cardiomyopathy is present even in basal 
condi�ons in elderly pts  with long disease dura�on and ac�vity.
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ROLE OF FDG-PET IN RENAL CANCER 
1 1 1 1 1 1 2Nikaki A , Kechagias D ,Vlachou F , Filippi V , Pipikos T , Savvidou D , Razi E , 

3 1 1 1 1
Gogos K , Merisoglou S , Andreou I , E�hymiadou R , Prassopoulos V ; 
1 2PET/CT Department ,Hygeia S.A., Athens, Marousi, 3rd Oncology 

3Department, Hygeia S.A., Athens, Marousi,  Medical Physics Department 
,Hygeia S.A., Athens, Marousi
 
Objec�ves: to evaluate the usefulness of FDG-PET/CT in restaging renal cancer 
pa�ents.
Methods:36 examina�ons (26 pa�ents) were included in this retrospec�ve 
study. Pa�ents had undergone surgical excision of their primary site, as well as 
CT and/or MRI (Conven�onal Imaging:CI) before PET/CT. In 4/36 cases 
radiotherapy had been applied, in 10/36 cases chemotherapy/targeted 
therapy. Evalua�on of the detected lesions occurred per scan and per organ. 
Final diagnosis of the lesions was based on follow up, biopsy of the lesion and 
clinical decision.
Results: The commonest histologic subtype was clear cell renal cell carcinoma. 
8/36 PET/CT examina�ons were nega�ve for hypermetabolic lesions. In 28/36 
cases PET/CT was posi�ve for at least one hypermetabolic lesion. In 1/28 cases 
biopsy revealed second primary (lung cancer). Sensi�vity of FDG-PET per scan 
was 90%. Per organ basis, sensi�vity of PET in evalua�ng local disease, 
abdominal and medias�nal lymph nodes, adrenal glands and osseous disease 
was≥90%. FDG-PET had a lower sensi�vity for pulmonary lesions, especially 
small ones; however in one pa�ent with a solitary pulmonary lesion 7mm and 
nega�ve FDG-PET, the pa�ent was put under surveillance and the lesion did not 
change during follow up, neither new lesions appeared, therefore it was 
considered true nega�ve.
Conclusions: With respect to the referral bias of our results, this study suggests 
that PET may have a posi�on in restaging pa�ents with renal cancer a�er 
surgical removal of the kidney, par�cularly in equivocal findings in CI, in 
evalua�on of local recurrence, lymph nodes, adrenal gland and osseous 
disease.
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FDG-PET/CT IN SOLITARY PULMONARY NODULE (SPN) ASSESSMENT
1 1 1 1 2 3 1Vlachou F , Filippi V , Nikaki A , Savvidou D , Kosmidis P , Iliadis K , Pipikos T , 

4 4 1 1 1
Gogos K , Dalianis K , Andreou I , E�hymiadou R , Prassopoulos V
1 2PET/CT Department ,Hygeia S.A., Athens, Marousi, 2nd Internal Medicine - 

3Oncology Clinic Hygeia SA, Athens, Marousi,  Thoracic Surgery Clinic Hygeia 
4

SA, Athens, Marousi,  Medical Physics Department ,Hygeia S.A., Athens, 
Marousi

Objec�ves: to evaluate the role of FDG-PET/CT in discrimina�on of 
malignant/benign solitary pulmonary nodules (SPN), by co-es�ma�ng nodule's 
size and FDG uptake (SUVmax).
Methods: 71 pa�ents were enrolled in the study. Nodule's size and SUVmax 
were co-evaluated. Sta�s�cal analysis using un-paired t-test was used for 
discrimina�on of lung adenocarcinoma from benign forma�ons such as 
hamartomas and inflamma�on, as well as from well-differen�ated malignant 
forma�ons, such as carcinoids. Histologic confirma�on was available for all 
included pa�ents. 
Results: SUVmax values were sta�s�cally significantly higher (p <0.005) for lung 
adenocarcinomas (average SUVmax 5.64±4.6) than the summary of 
benign/well differen�ated carcinoid tumors (averageSUVmax 2.26±1.14), as 
well as, separately, than hamartomas (average SUVmax 1.78±0.5), carcinoids 
(average SUVmax 2.8±1.5), inflamma�on (average SUVmax±0.98). SUVmax 
values did not significantly differ between carcinoids, hamartomas and 
inflamma�on (p >0.1).   
In a subgroup analysis: 
a)20 cases, nodule's size ≤1cm. There was no sta�s�cal significance in SUVmax 
for differen�a�on benign from malignant lesions (p >0.05).
b)36 cases, nodule's size >1-≤2cm. There was sta�s�cal significance in SUVmax 
values for differen�a�on adenocarcinomas from benign/well differen�ated 
carcinoid lesions (p=0.003).
c)15 cases, nodule's size >2-≤3. There was sta�s�cal significance in SUVmax 
values for differen�a�on adenocarcinomas from benign/well differen�ated 
carcinoid lesions (p=0.0053)
Conclusion: PET is a very useful imaging procedure in differen�a�on of 
malignant vs benign/well-differen�ated carcinoid pulmonary lesions of size 
>1cm. For smaller SPNs, although there is tendency for higher SUVmax values in 
adenocarcinomas, morphologic characteris�cs or delayed PET acquisi�on 
could be more helpful.
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Sarcoidosis and 18F-FDG PET/CT imaging - don't miss malignancy
*Grmek M , Koren Pucelj N**, Tercelj M**

University Medical Centre Ljubljana, *Dept. for Nuclear Medicine, **Clinical 
Dept. for Pulmonary Diseases and Allergy, Ljubljana
 
Aim: The aim of the ar�cle is to present the importance of a�en�ve PET-CT scan 
readings in pa�ents with sarcoidosis.
Pa�ents: In the retrospec�ve study 124 pa�ents (54 male and 70 female) with 
confirmed sarcoidosis were included. The ini�al PET-CT inves�ga�on was 
performed between year 2010 and 2013 to establish extent and ac�vity of the 
disease and in some for the purpose of differen�al diagnosis or to detect the 
best site for biopsy. In 60 pa�ents PET-CT inves�ga�on was repeated for follow 
up.
Methods: PET-CT inves�ga�on - the acquisi�on on the PET/CT scanner started 
one hour a�er injec�on of the 18F-FDG; ac�vity 4 MBq/kg of pa�ent weight.
Results: The pa�ents were in average 48 years old; the youngest 22 and the 
oldest 80 years old. 
Changes compa�ble with sarcoidosis were detected in all pa�ents on the first 
PET-CT inves�ga�on. 
On the sugges�on of the a�en�ve PET-CT scan reading malignant disease was in 
subsequent diagnos�c process confirmed in 5/124 pa�ents (in 4,0 %). In 4 
pa�ents malignant disease (breast cancer, colorectal carcinoma, spleen 
lymphoma and appendiceal carcinoid) was discovered due to the ini�al PET-CT 
report and in 1 pa�ent malignancy (prosta�c cancer) was discovered on the 
basis of the second PET-CT report. 
Changes suspected for malignancy were not discovered on PET-CT inves�ga�on 
in any of 4 pa�ents (in 3,2 %) with known and already treated malignant 
disease. 
Conclusion: 
Based on a�en�ve PET-CT scan readings malignant disease was found in its 
early stage in 4 % of pa�ents with sarcoidosis.
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A CASE OF NEUROBLASTOMA IN A 7 YEAR OLD CHILD
A.TODOROV, L. CHERVENKOV, V.SIRAKOV, M. STOEVA, K. VELKOVA
Medical University - Plovdiv
Medical Imaging Department

Neuroblastoma is a neuroendocrine tumor - the most common 
extracranial solid malignant tumor in childhood. Nearly half of the 
neuroblastomas are in children younger than 2 years. In most of the cases 
neuroblastomas originate from one of the аdrenalglands, but can also be 
developed by the nerve �ssue in the neck, thorax, abdomen and pelvis, all areas 
of the sympathe�c nervous system from neck to pelvis. The most common 
loca�on of neuroblastoma is the аdrenal glands followed by: neck (1%), breast 
(19%), abdomen (30% without аdrenal  glands)or pelvis (1%).

Nauroblastoma o�en causes metastases in other parts of the body 
prior any symptoms. 50 – 60% of all cases are presented with metastases.

Neuroblastoma e�ology is not clearly defined. Most of the cases are 
sporadic and non-family related. 1-2% of the cases are registered in families and 
related to certain genome muta�ons. Family neuroblastoma is caused by rare 
muta�ons of the ALK gene.

This paper presents a case of a 7 year old child with a trauma in the le� 
lumbal area, with severe abdominal pain.The child is hospitalized following an 
abdominal CT and suspicion for intraperitoneal hematoma. Dynamically – 39 
degrees fibril, strong headache, vomi�ng and no appe�te. The CT exam verified 
the retroperitoneally located heterogenous tumor forma�on located to the le� 
with size 129/93 mm, dislocated le� kidney, pancrea�c body and tail, passing in 
front of the abdominal aorta and reaching porta hepa�s. Lymph nodules set has 
been registered. Following an opera�ve interven�on, a verifica�on of the 
diagnosis was reached – neuroblastoma chroma�ne++,СD4 – NSE.
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INFLUENCE OF NATURAL RADIOACTIVITY OF LUTETIUM IN THE PET 
DEVICES WITH LSO SCINTILLATORS

1,2 2
An�c V. , Stankovic K.
1Center for Nuclear Medicine, University Clinical Centre of Serbia, Belgrade, 
Serbia, 
Pasterova 2, 11000 Belgrade
2 School of Electrical Engineering, University of Belgrade, Bulevar kralja 
Aleksandra 73, 11120 Belgrade

Introduc�on: The current PET devices contain scin�lla�on crystals based on 
175 176lute�um - LSO or LYSO.  Lute�um Lu is incorporate with  radioac�ve Lu 

10
(abundance 2.6%; T =(3.56±0.07)×10  years;  β-  radia�on (E =596keV), 1/2 max

followed by  three simultaneous       γ-ray emissions (energies: 88, 202 and 
307keV)).  Taking into account long half-life, lute�um ac�vity could be 
considered as constant  - 52.61±0.36Bq/g.
Objec�ve: The objec�ve of this paper is to es�mate the amount of radioac�ve 
lute�um in      PET-CT device from Clinical Centre of Serbia (with LSO detectors), 
and poten�al impact on the diagnos�c informa�on.
Methods: Based on the dimensions of the crystal, mass number and the total 

176number of crystals, it was es�mated the share of  isotope Lu  in the overall 
mass, and the  associated  radioac�vity.
Results: According to the device technical specifica�on, it was determined the 
detector size  and calculated the mass of detector unit - 2,368g.  Furthermore, 
there is 169 crystals per detector block and 144 detector blocks, which leeds to 

176the total detector mass - 57627g, from which the share of Lu is  1150g. Hence, 
there is  ring distributed radioac�vity of about  60.5kBq.
Conclusion: Natural radioac�vity of lute�um poses no problem in clinical PET 
imaging  (excita�on ac�vi�es ~100MBq, energy threshold  350keV), but could 

68have influence on the QC examina�ons with  low ac�vi�es, with Ge point 
11

source (ac�vity ~5kBq), and poten�ally at the end of dynamic studies  using C 
15or O. A�er  replacement of the detector block or termina�on of device 

explota�on, the proper disposal of detector crystals is necessary.
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QUANTITATIVE ASSESSMENT OF VASCULAR TRANSIT THROUGH KIDNEY: 
RUTLAND-PATLAK ANALYSIS OF INITIAL PART OF RENOGRAM

1 1 2 3 1 1
Beatović S , Jakšić E , Janković M , An�ć V , Šobić-Šaranović D , Ar�ko V .

1. University of Belgrade, Faculty of Medicine, Center for Nuclear 
Medicine, Clinical Center of Serbia

2. University of Belgrade, Faculty of Electrical Engineering
3. Center for Nuclear Medicine, Clinical Center of Serbia

Belgrade

This study aimed at evalua�ng the technique of renal blood flow (RBF) 
es�ma�on by implementa�on ofRutland-Patlak (RP) analysis to ini�al part of 
renogram.

Subjects and Method: 54 subjects were inves�gated: 20 poten�al 
kidney donors (Group A, control group), 20 pa�ents with well-func�oning 
transplant (Group B) and 14 pa�ents with suspected acute rejec�on (Group C). 
Dynamic scin�graphy was done 22 minutes a�er bolus of 370 MBqTc-99m 
MAG3. Regions of interest (ROI) were outlined over le� ventricle, right lung and 
kidneys, and for transplanted kidney, over kidney gra� and abdominal aorta. 
RBF was es�mated from first pass ac�vity plateau in renal ROI, as the difference 
between maximal slopes of renal and arterial curves, and expressed as 
percentage cardiac output (CO).
Results: In group A, RBF was 18.28%±3.65% CO for both kidneys and 
9.14%±2.15% CO for one kidney. Transplant blood flow (TBF) in group B was 
13.99% ±2.29% CO, and in group C 6.11%±2.27% CO. It was 66% lower than in 
group A and 56% lower than in group B. Sta�s�cal difference between A/C and 
B/C was significant (p<0.005). The highest value in group C of 7.93% CO was 
lower than the lowest value in group B (9.62% CO).
Conclusion: Frac�onal RBF, derived from upslope ra�o of kidney curve and 
arterial curve is sensi�ve method for quan�fying renal perfusion. In healthy 
individuals physiological values of RBF were obtained. Well-func�oning 
transplants receive frac�on of CO similar to that delivered to two normal 
kidneys. Flow to rejec�ng allogra� is significantly reduced.
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A D VA N C E D  Q U A N T I TAT I V E  A N A LY S I S  O F  D Y N A M I C  R E N A L 
SCINTIGRAPHY: ROLE OF PHYSIOLOGIC PARAMETERS OF KIDNEY 
OUTPUT IN THE DIAGNOSIS OF UPPER URINARY TRACT OBSTRUCTION

1 1 2 3 1 1Beatović S , Jakšić E , Janković M , Radulović M , Šobić-Šaranović D , Ar�ko V

1. University of Belgrade, Faculty of Medicine, Center for Nuclear 
Medicine, Clinical Center of Serbia

2. University of Belgrade, Faculty of Electrical Engineering
3. Military Medical Academy,Belgrade

Objec�vesof this study were to implement new algorithms for quan�ta�ve 
analysis of dynamic renal scin�graphy,and to analyze significance of output 
efficiency and normalized residual ac�vity in dis�nguishing between 
obstruc�on and non-obstruc�ve dilata�on.

99mSubjects and methods: 183pa�ents (mean: 51.8 years) underwent Tc DTPA 
dynamic scin�graphywith furosemide s�mula�on(F+20). 323 kidneys were 
analyzed, and according to assessment of images and renograms, were 
classified as normal (77), unobstructed (143), obstructed (65) and equivocal. 
(38). Interna�onal Atomic Energy Agency (IAEA) So�ware was applied to 
process studies. Parameters analyzed were: output efficiency at 20 minute 
(OE ), and 20 minutes a�er furosemide (OE ), normalized residual ac�vity at 20 F+20

20 minute (NORA ) and on post-micturi�on acquisi�on (NORA ).20 PM

Results were presented as follows (mean±SD): normal kidneys: OE : 88±5%, 20

OE : 95±4%, NORA : 0.70±0.23, NORA : 0.07±0.03;unobstructed kidneys: F+20 20 PM

OE : 93±2%; NORA : 0.08±0.02;obstructed kidneys: OE : 79±7%; NORA : F+20 PM F+20 PM

0.22±0.09. Difference obstruc�on/dilata�on was significant (p<0.001).Linear 
regression between OE  and NORA was significant (r= -0.972). ROC analysis 20 20 

revealed cutoff values for obstruc�on at 88% and 0.145 for OE  and NORA , F+20 PM

respec�vely. Among 38 kidneys with equivocal findings, 28 kidneys showed 
both OE  and NORA  in “non-obstruc�ve” range, in 9 kidneys both F+20 PM

parameters showed “obstruc�ve” values, and in one kidney, OE  indicated F+20

obstruc�on, but, NORA revealed non-obstruc�ve pa�ern.PM

Conclusion:Implementa�on of new algorithms for quan�ta�on of renogram 
improves diagnos�c u�lity of renography. OE  and NORA  are sensi�ve and  F+20 PM

specific indices of kidney washout. They contribute to diagnosis of kidney 
obstruc�onand help to clarify indeterminate diuresis renography findings.
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Whole body and finger effec�ve dose for medical workers opera�ng in a 
PET/CT department with sta�s�cal analysis

1 1 2 2 2 2
Dalianis K , Kollias G , Vlachou F , Filippi V , Andreou J , E�hymiadou R , 

2Prassopoulos V
1 2Medical Physics Department ,Hygeia S.A., Athens, Marousi, PET/CT 
Department, Hygeia S.A., Athens, Marousi

Abstract:
Aim: The PET/CT applica�ons have been con�nuously increasing for diagnos�c 
procedures. Although such an increase is a posi�ve trend for the benefit of 
pa�ents, the associated risk of radia�on exposure of staff needs to be properly 
evaluated. The aim of this study was to measure the radia�on exposure of the 
staff and evaluate the doses. Material-Method: To es�mate the effec�ve dose 
from external exposure all 6 members of the staff  had TLD badges worn at the 
upper pocket of their overall, TLD rings on the second finger of each hand 
constning of disk measuring diameter by 0,9 mm thickness. The basics stages 
for the PET/CT procedures involve 4 steps: segmenta�on of the dose, injec�on 
of the radiopharmaceu�cal, nursing care during uptake and posi�oning of the 
pa�ent. Results: The results of our study for the average cumula�ve whole body 
dose for 100 pa�ents (μSv±SD) at different stages were: segmenta�on of the 
dose 189±7,23, injec�on of the radiopharmaceu�cal 245±6,67, nursing care 
during uptake 70±5,63, posi�oning of the pa�ent 146±12,3. The sta�s�cal 
analysis showed small differences between stages 1, 2 and 4 (p>0,05) but a 
great sta�s�cal difference was observed between stages 2,3 p=0,023. The 
results for the finger doses (μSv±SD) regarding the same stages were: 
segmenta�on of the dose 284±77.4, injec�on of the radiopharmaceu�cal 
225±62.3, posi�oning of the pa�ent 26,79±5.87. Conclusion: The personnel 
dose results are significantly lower than the recommended annual dose by 
Interna�onal Commission for Radiological Protec�on. However a greater effort 
should be made to reduce the doses further in line with the ALARA principle.
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OCCUPATIONAL EXPOSURE IN PET/CT DIAGNOSTICS:  WHOLE BODY AND 
EXTREMITY DOSES

1,2 2,3 2,3  2,3  2,3
An�c V. , Ciraj-Bjelac O. , Stankovic  J. , Arandjic D. , Bozovic P.
1Center for Nuclear Medicine, University Clinical Centre of Serbia, Belgrade, 
Serbia, 
Pasterova 2, 11000 Belgrade
2 School of Electrical Engineering, University of Belgrade, Bulevar  kralja 
Aleksandra 73, 
11120 Belgrade
3Vinča Ins�tute of Nuclear Sciences, University of Belgrade, Mike Petrovica 
Alasa 12-14, 
11001 Belgrade

Introduc�on: The most widely used radiopharmaceu�cal for clinical PET/CT 
18

applica�ons is FDG (2-deoxy-2-( F) fluoro-D-glucose), producing high energy 
annihila�on photons of          511 keV, which yields to a rela�vely high radia�on 
exposure to nuclear medicine staff, due to manipula�on of unsealed radia�on 
sources (container opening, separa�on and applica�on) and interac�ons with 
radioac�ve pa�ents - especially during pa�ent posi�oning for imaging.  
Objec�ve: The objec�ve of this work is to evaluate and analyze radia�on 
exposure levels for medical staff working in Na�onal PET centre in Serbia in 
terms of whole body and extremity dose. 

Methods: Dosimeters TLD-100 (LiF: Mg, Ti) were used for whole body dose 
measurements, while DXT-100 (LiF: Mg, Ti) dosimeter were used for extremity 
dosimetry.  Dose values, both in terms of Hp(10) and Hp(0.07) were measured 
during 7-month period  and results were normalizes to the total manipulated 
ac�vity (µSv/GBq). 

Results: Dose per unit ac�vity for Hp(10) is es�mated to be 57 µSv/GBq. The 
average dose per procedure in terms of Hp(10) was 21 µSv, whereas the 
extremity dose in terms of Hp(0.07) was 159 µSv/procedure (assuming injected 
ac�vity  of 370 MBq). Extrapolated annual whole body dose (2000 procedures) 
is  es�mated to 3.4 mSv, while corresponding extremity dose would be 26 mSv. 

Conclusion: Although the individual doses are within the regulatory limits, the 
increase in workload would result in higher staff doses. An effort must be made 
to review the working procedure and reduce the radia�on dose as low as 
reasonably achievable.
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THE BENEFITS OF ISO/IEC 17025 ACCREDITATION OF RADIOPHARMACY 
LABORATORY
Apostolova Paulina, Sterjova Marija, Smilkov Katarina, Gorgieva Ackova 
Darinka, Delipetreva Katarina, Janevik Ivanovska Emilija
Faculty of Medical Sciences, University Goce Delčev – Š�p

Laboratory is a part of the Department of Pharmacy in the Faculty of 
Medical Sciences, at the Goce Delcev University in Š�p. Main ac�vi�es are 
focused on improving knowledge for radiopharmacy of bachelor students, 
master students and doing PhD thesis. Also, we are trying to provide services for 
external associates as a tes�ng laboratory.

As a developing country, we are facing with the begging's of the process 
of accredita�on. The accredita�on process is a lengthy and �me consuming 
method. There isn't specific �me frame for prepara�on for accredita�on.

We incorporate an overall system for technical and quality 
management, which results in benefits observed in daily laboratory prac�ces. 
With ISO 17025 standard incorpora�on we achieve traceability of the whole 
documenta�on, daily good working plan, including preven�ve and correc�ve 
ac�ons and we are doing training and educa�on of laboratory stuff for be�er 
work condi�ons and best protec�on.

Benefits of ge�ng MKC EN ISO/IEC 17025 cer�ficate can be 
differen�ate on three different angles: benefits of customers, laboratory 
personnel and laboratory itself. Our first aim is to show to the customers the 
benefits obtained from uniformity, quality, precision and confidence of 
developed results in our laboratory. Other benefits for laboratory are 
Interna�onal Recogni�on, Prevents Defects, Increased Accuracy, Cost Savings 
and Reduced Waste.

Laboratory accredita�on is a challenging process and the commitment 
of top management and staff involvement will determine the success of its 
implementa�on. Future perspec�ves are to became part of proficiency tes�ng 
and begin to use validate methods.
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ESTABLISHMENT OF PRODUCTION LABORATORY FOR 
FLUORODEOXYGLUCOSE 18F (18F-FDG) 
Marija Atanasova, Maja Jancovska, Katerina Kolevska, Maja Velickovska, Filip 
Jolevski, Emilija Janevik-Ivanovska
Faculty of Medical Sciences, Unit for PET implementa�on, University Goce 
Delčev – Š�p

18The radiopharmaceu�cals such as F-FDG are sterile radioac�ve 
products for human use and because of that produc�on procedure is subject to 
special requirements. To minimize risks of radia�on the produc�on is fully 
automated in specially designed laboratories. On the other hand to minimize 
the microbiological and pyrogenic contamina�on during the produc�on, all 
produc�on steps should be carried out in clean areas entry to which should be 
through airlocks for personnel, equipment and materials. 

18The produc�on of F-
FDG should be carried out under nega�ve pressure surrounded by a posi�ve 
pressure zone ensuring that appropriate air quality requirements are met 
according EN ISO 14644-1

Due to this requirements our laboratory is specially designed to ensure 
18fully automated and safe produc�on of F-FDG, taking care of radia�on 

protec�on and sterility. For this purpose is equipped with double horizontal 
BBS1-SY hot cell shielded box designed to house automa�c modules intended 

18for rou�ne produc�on with two Synthera modules for F-FDG synthesis, which 
are mul�-purpose fully automated synthesizers . For dispensing of FDG we have 
hot cell for asep�c radiopharmaceu�cal dispensing Talia with Class A laminar 
fl o w  e q u i p p e d  w i t h  C L I O  -  a u to m a � c  d i s p e n s i n g  sy s te m  fo r 
radiopharmaceu�cals, designed for dispense villas and syringes. 

18
To ensure the safe manufacture of F-FDG radiopharmaceu�cals, 

valida�on and qualifica�on will be applied in accordance with the principles of 
good manufacturing prac�ces (GMP). All personnel for produc�on will be 
trained in GMP, the safe handling of radioac�ve materials and radia�on safety 
procedures. 
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QUALITY CONTROL OF PET RADIOPHARMACEUTICALS, AN IMPERATIVE 
FOR SUCCESSFUL CLINICAL OUTCOMES
Maja Velickovska, Filip Jolevski, Marija Atanasova, Maja Jancovska, Katerina 
Kolevska, , Emilija Janevik-Ivanovska
Faculty of Medical Sciences, Unit for PET implementa�on, University Goce 
Delčev 

Radiopharmaceu�cals are undergo strict quality control (QC) tests and 
procedures as well as nonradioac�ve sterile pharmaceu�cals since they are 
intended for intravenous administra�on to humans. In addi�on, tests for 
radionuclidic and radiochemical purity have to be carried out. Basically, quality 
control involves several specific tests and measurements that ensure the purity, 
potency,  product  iden�ty,  b io logic  safety,  and efficacy of  PET 
radiopharmaceu�cals. QC of PET radiopharmaceu�cals should be performed in 
accordance with specific monographs of official pharmacopoeias and na�onal 
pharmaceu�cals/radiopharmaceu�cals regula�on. In absence of specific 
pharmacopoeia monographs, the tes�ng protocol should  take in considera�on 
the requirements of radiopharmaceu�cal's general monograph. If the methods 
are non-pharmacopoeia, they should be validated.

The quality control tests fall into two categories: physicochemical tests 
and biological tests. The physicochemical tests indicate the level of 
radionuclide, radiochemical and chemical impuri�es, and determine the pH, 
ionic strength, osmolality. The biological tests establish the sterility and 
apyrogenicity. Unlike other pharmaceu�cals, QC of PET radiopharmaceu�cals is 
done in a specific way because of the radioac�vity and the short half-life of used 
PET radionuclides versus dura�on of the execu�on of some of the tests. The 
individual monographs indicates the tests that need not to be completed before 
release for use. These tests then cons�tute the QC of the product. 

Q C  o f  P E T  r a d i o p h a r m a c e u � c a l s  i s  e s s e n � a l  p a r t  o f 
radiopharmaceu�cal's produc�on in terms of assuring safety of the pa�ent, 
quality and efficacy of the product and successively, posi�ve impact on the 
imaging quality.
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THE NEED OF RADIOPHARMACY IN NUCLEAR MEDICINE DEPARTMENTS: 
AFRICAN EXPERIENCE

1,3 1,3 2,3
Joel Munene Muchira ,  David Mwanza Wanjeh , Aschalew Alemu , Emilija 
Janevik-Ivanovska
1 Ministry of Health,Kenya
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Faculty of Medicine, Addis Ababa
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The current status of of Radiopharmacy Prac�ce of Kenya and Ethiopia is our 
star�ng point for crea�ng our vision of perspec�ve of well recognized qualified 
professionals in the field.
The exact informa�on on the number, status and size of Radiopharmacy units, 
regionally, is s�ll not clearly documented, as well human resources, educa�on, 
suitable training and local demand for the Radiopharmacy and Nuclear 
Medicine services.It is the existence of this gap that necessitated the 
prepara�on of this presenta�on.
The Radiopharmacy Prac�ce requires well-defined and controlled condi�ons to 
avoid the risk contamina�on with microbes, pyrogens and par�culate ma�er as 
well as cross contamina�on with other radiopharmaceu�cals.
Corresponding to the expected improvement, the principles of Good Prac�ces 
in all levels should be planned, introduced by the planned priority and strictly 
observed in the produc�on, prepara�on, tes�ng and the packaging of the final 
product ready for use. 
Almost all used radiopharmaceu�cals are parenterally administered and for 
that reason must to be prepared using techniques and procedures, that 
guarantee sterility of the product. Every procedure undertaken should be done 
according to the clearly defined protocol and under the right condi�ons so as to 
build quality into the product.  
Radiopharmacy professionals  should have adequate training in all aspects of 
sterile produc�on, quality control, GMP , GLP, radia�on safety and 
radiochemistry to ensure that they are competent to handle radioac�ve 
materials and that they can take responsibility for their level of prac�ce.
We are expec�ng that our educa�on and experience during our Master 
program in the Goce Delcev University will support our idea how to create the 
network of all professionals and state authori�es for establishing and develop 
Good Radiopharmacy Prac�ce, qualified personnel and appropriate regula�on 
according to the local and interna�onal parameters will be step forward to have 
advanced health care system and confidence of the pa�ents.
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Comparison between 18F-FDG-PET/CT and somatosta�n receptor 
scin�graphy in a pa�ent with a neuroendocrine tumor

1 1 2 2 2 2
Petrov T , Garcheva M , Elenkova A , Vasilev V ,  Ivanova R , Zacharieva S , 

1Kostadinova I
1 2Clinic of nuclear medicine, Medical University, Sofia; Clinical center of 
endocrinology, Medical University, Sofia

A forty-year-old pa�ent presented with cough, dyspnea, orthosta�c 
hypotension, significant weight loss and bilateral axillary lymphadenomegaly. 
Lymph node biopsy was performed which revealed low differen�ated 
neuroendocrine carcinoma (NEC) with high prolifera�on ac�vity (Ki67>25%) 
and synaptophysin expression in 100% of the tumor cells. A contrast computed 
tomography was performed for the primary tumor detec�on, which visualized a 
le� adrenal tumor mass. Urinary methanephrine and catecholamine were 
within normal ranges. Serum chromogranin A and 5-hydroxy-indoleace�c acid 
levels were elevated. Further examina�ons executed for staging of the disease 
were Somatosta�n receptor scin�graphy (SRS) with 99m Tc-tectro�de -
SPECT/CT and 18F-FDG-PET/CT. 
Results and conclusion: The SRS detected lesions with expression of the 
somatosta�n receptors in the le� lung, in right axillary lymph nodes, in the 
anterior chest wall (subcutaneous) and in  supraclavicular lymph node.  FDG-
PET/CT proved high metabolic ac�vity in the le� lung, le� adrenal gland, in 
addi�onal mass between the le� kidney and the spleen, axillary lymph nodes, 
more subcutaneous nodes, peritoneal lesion and solitary bone marrow lesion. 
The combina�on of SRS and FDG-PET/CT confirmed the diagnosis 
neuroendocrine carcinoma and helped the staging of the disease as well as the 
decision about the pa�ent therapy, specifying differen�ated and 
dedifferen�ated tumor lesions.
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99mCorrela�on of Brain perfusion SPECT using  Tc-HMPAO
with neuropsychological tests in diagnosis of Demen�a
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Abstract
Introduc�on: Demen�a is clinical syndrome, manifested as mul�ple cogni�ve 
failure. Due to s�ll insufficiently elucidated pathophysiology and the need to 
develop an effec�ve therapy, there is interest in early diagnosis of pre-
demented state.
Aim: We have set the objec�ve to evaluate the correla�on of findings from 
neuropsychological tests Mini Mental Test (MMCE), Boston Test (BNT) and Clock 
drawing test (CDT) with findings from brain 99mTc-HMPAO SPECT studies. 
Materials and methods: The study included 11 pa�ents, selected by specialist 

99mpsychiatrist, a�er clinical examina�on. In all pa�ents was preformed Tc-
HMPAO SPECT brain scin�graphy. Results of the brain perfusion were classified 
according to extent of perfusion defects. MMSE, BNT and CDT scores were also 
graded. Sta�s�cal analysis is conducted by determining the Spearman Rank 
correla�on coefficient between the parameters.
Results: Correla�on between MMSE and BNT scores and extent of SPECT 
perfusion defects is posi�ve and sta�s�cally highly significant, while CDT shows 
posi�ve, but sta�s�cally insignificant correla�on.
Conclusion: Findings of all the evaluated pa�ents showed indisputable defects 
in perfusion which in correla�on with clinical criteria give useful guidance in 
diagnosis of demen�a. The sample was sta�s�cally small, it is necessary to 
include a larger group of pa�ents for more relevant conclusions.
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POSITRON EMISSION TOMOGRAPHY WITH 18F- FLUORODEOXYGLUCOSE 
IN THE DIFFERENTIAL DIAGNOSIS OF PARKINSONISM
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2Lukić , 
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lelabrajko62@gmail.com

Introduc�on:  Pos i t ron emiss ion  tomography (PET)  us ing  18F- 
fluorodeoxyglucose (FDG) shows a characteris�c pa�ern of regional glucose 
metabolism in idiopathic Parkinson's disease (IPD) and atypical Parkinsonian 
syndroms: mul�ple system atrophy (MSA), progressive supranuclear palsy 
(PSP), cor�cobasal degenera�on (CBD) as the most common form of 
neurodegenera�ve parkinsonism.
Objec�ve: To show the characteris�c pa�erns of regional glucose metabolism in 
different forms of parkinsonism and assess their u�lity in the differen�al 
d i a g n o s i s  o f  i n d i v i d u a l  p a � e n t s  w i t h  c l i n i c a l  p a r k i n s o n i s m .
Pa�ents and methods: FDG-PET scan was performed on 72 pa�ents (age 40-81)  
referred by specialists in movement disorders with clinical diagnosis of IPD(29), 
MSA(20), PSP(21), CBD(2). FDG-PET findings were interpreted visually and using 
the SPM analysis. Imaging based diagnosis and clinical diagnosis were 
compared.
Results: IPD characterized by preserved and pronounced glucose metabolism in 
the basal ganglia with preserved cor�cal metabolism or reduced metabolism 
frontal (medial and lateral premotor) or parietal and posterior parietotemporal 
if the pa�ent has cogni�ve disorders. MSA- hypometabolism in the striatum 
especially putamen, cerebellar and brainstem level (pons), and usually frontal 
cor�cal (basal, dorsolateral) and insular. PSP -hypometabolism glucose frontal 
(medial, basal, lateral premotor), insular, talamic and striatal-caudate, CBD- 
asymmetrical glucose hypometabolism cor�cal and subcor�cal are most 
notable frontoparietal in the hemisphere contralateral by the dominant clinical 
symptomatology. Concordance of imaging and clinical diagnosis was obtained 
in IPD(93 %), MSA(90 %), PSP(95%), CBD(100%).     
Conclusion: Our results suggest that FDG-PET characteris�c metabolic pa�ern 
of the regional glucose metabolism may help in the differen�al diagnosis of 
some Parkinsonian syndroms in clinical prac�ce.



97

ROLE OF FCH-PET/CT IN BRAIN LESIONS ASSESSMENT 
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Department ,University of Thessaly, Larissa, Medical Physics Department 

4,Hygeia S.A., Athens, Marousi,  Nuclear Medicine Department, University of 
Thessaly, Larissa

Objec�ves: to evaluate FCH-PET/CT in the assessment of brain lesions. 
Methods: 11 pa�ents (4 recurrent primary brain tumor grade III-IV, 3 
metasta�c, 2 neurological symptoms/MRI findings, 2 cerebral NHL)underwent 
FCH-PET examina�ons for evalua�on of 19 findings in MRI. 4 pa�ents had never 
received any prior treatment for brain lesions,7 had received therapy according 
to their disease. Findings in FCH-PET fused with MRIwere evaluated visual and 
semiquan�ta�vely using SUVmax and tumor-to-background ra�o (T/B: SUVmax 
of tumor/SUVmean of background). 
Results: FCH-PET was true posi�ve in 2 cases of recurrent disease (3 
lesions,averageSUVmax 2.6±0.75,average T/B 8.8±3.4), in 2 cases of metasta�c 
tumors (5 lesions, average SUVmax 3.3±3, average T/B 7.9±6), in 1 case of 
neurologic symptoms, in 1 NHL. All pa�ents with true-posi�ve findings received 
therapy a�er FCH-PET. FCH-PET was true nega�ve in 2 cases of primary brain 
tumors and in 1 NHL (pa�ents were put under surveillance). In one case of 
metasta�c brain tumor, MRI showed angioedema while PET diffuse slightly 
increased uptake of FCH (the pa�ent had also torso findings and received 
treatment). FCH-PET was false nega�ve in one case of neurologic symptoms as 
MRI was indica�ve of gliomatosis. Using paired t-test sta�s�cally significant 
differences were recorded between SUVmax and T/B values for metasta�c 
lesions (p <0.05). Average SUVmax between primary and metasta�c lesions did 
not significantly differ. 
Conclusion: With respect to our small inhomogeneous sample and the referral 
bias, our results indicate that 18F-FCH- ΡΕΤ, may serve as complementary tool in 
brain tumor imaging. 
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PET AND  MRI  IN THE DIAGNOSTIC ALGORITHM OF PATIENTS WITH 
DRUG-RESISTENT EPILEPSY
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Aim
The aim of our study was to try to find the place of   PET and MRI, compared to 
invasive EEG, as a reference tool,  in the diagnos�c algorithm of pa�ents with 
drug-resistant epilepsy.

Material and methods
Twenty two  pa�ents with drug-resistant epilepsy were evaluated with  
MRI,18FDG PET/CT / 18F-FDG ac�vity 150-200 MBq / and invasive EEG. PET/CT 
study was fused with 3D MRI, using FSL or GE so�ware. 

Results
Both MRI and PET were normal in 4 pa�ents. From the remaining 18 pa�ents 
there were 5 pa�ents with normal MRI and abnormal PET-CT demonstra�ng 
hypometabolism.  There was par�al or complete congruence between the 
zones of PET hypometabolism and the seizure onset zone defined by invasive 
EEG in 17/18 pa�ents. There was only 1 pa�ent with discrepancy between the 
zone of hypometabolism on PET/CT and the seizure onset zone defined by 
invasive EEG. MRI was normal in 9 pa�ents and structural lesions were  
iden�fied in 13 pa�ents.  Par�al or complete overlapping between the lesion 
and the seizure onset zone was observed in 11/13 cases with MRI lesion.  In 
other 2 cases there was no overlapping between the data from invasive EEG and 
the MRI lesion. Fourteen pa�ents were operated on and sa�sfactory seizure 
control was achieved in 10 pa�ents. 

Conclusion
We consider, that 18FDG PET/CT is a sensi�ve non invasive tool for defining the 
epileptogenic zone in pa�ents with drug-resistant epilepsy and according to our 
first experience it is more accurate than MRI. It has to be applied in all cases with 
normal findings on MRI.  
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QUANTITATIVE MEASUREMENTS OF THE THERAPEUTIC EFFECT IN 
PATIENTS WITH SOMATOSTATIN EXPRESSING TUMORS, USING 99mTc-
TECTROTYDE
Kostadinova I., A.Demirev, Medical Faculty, Sofia

Aim
The aim of our study was to introduce  quan�ta�ve measurements in addi�on 
to the usual qualita�ve criteria for a precise evalua�on of the response to the 
applied therapy in pa�ents with somatosta�n receptor expressing (SR)  
neuroendocrine tumors.
Material and method
 We have performed in total 54 examina�ons on 22 pa�ents (15 of them were 
examined twice, 7 of them triple ) a�er 3-12 cycles of  sandosta�ne therapy, 
using the somatosta�n analog 99mTc-HYNIC-TOC (Tektrotyd,PL) in  ac�vity  
between 370-550 MBq. Whole body/spot  and hybrid imaging inves�ga�on - 
SPECT-CT were performed 2- 4h p.i. For a quan�ta�ve  measurement of the 
degree of ac�vity of the radiopharmaceu�cal in them / compared to 
background /, an index of ac�vity /IA/ was introduced, calculated  in 1-5 target 
lesions. 
Results
In  19/22 of the inves�gated pa�ents, it was difficult to evaluate therapeu�c 
response, relying only on qualita�ve criteria, especially in those with mul�ple 
pathological lesions. In 9 of all pa�ents, there was a par�al therapeu�c 
response with an average decrease of IA  with  35.6% ( calculated as a sum of  IA 
of the all affected structures)  ;  in 3-complete response (without any 
pathological uptake); in 6 -stable disease with IA change between -12%   and + 
11%; in  4 of the pa�ents –progressive disease with IA increase with 34.5%. 
Conclusion
We suggest that applying addi�onal quan�ta�ve criteria to the rou�ne 
qualita�ve one in pa�ents SR – tumors, using 99mTc-HYNIC-TOC,  helps for a 
more precise evalua�on of  the therapeu�c effect, especially in those with an 
advanced disease. 
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THE ROLE OF FDG PET/CT FOR RE-STAGING IN BREAST CANCER PATIENTS 
WITH ELEVATED SERUM TUMOR MARKER LEVELS
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Aim: Confirma�on of suspicious relapse and/or metastasis in breast cancer 
pa�ents (BC-pts), with elevated tumor markers is important for pa�ent 
management. In this study, we aimed to evaluate the role of FDG PET/CT in re-
staging of BC-pts with elevated serum tumor markers (with or without 
radiological or bone scan findings) in the follow-up period. Materials and 
Method: A total of 45 BC-pts with elevated serum tumor marker levels in the 
follow-up period were evaluated with FDG PET/CT for re-staging. Medical 
records of all pa�ents were evaluated retrospec�vely. Results: FDG PET/CT was 
posi�ve in 37/45 (82%) and nega�ve in 8/43 (18%) BC-pts. Distribu�on of 
metastasis was as follows; 23/45 bone, 8/45 liver, 10/45 lung, 19/45 lymph 
nodes, and 2/45 pleura. Conclusion: According to our findings, FDG PET/CT 
seems to have important contribu�on in the evalua�on of BC-pts with elevated 
serum tumor marker levels. As it allows whole-body scanning in a single session, 
FDG PET/CT could be a �me-saving imaging modality in BC-pts with elevated 
serum tumor marker levels. However, our sugges�on needs to be confirmed 
with further inves�ga�ons in larger number of BC-pts with elevated serum 
tumor marker levels.
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F-18 FDG PET/CT in evalua�on of subcutaneous and muscle metastases from 
malignant melanoma: case report
Muratovska L, Crcareva B, Stojanovska L, Anastasov Gj, Bogojevska J
Clinical Hospital Acibadem Sis�na, Skopje

Introduc�on: Malignant melanoma, although only 4% of all skin cancers, has a 
high rate of mortality (80%), but if detected at an early stage can be cured. It is 
characterized by varia�ons in their biological behavior and therefore can be 
spread to every organ. The most common sites of metastasis are the skin, 
subcutaneous �ssue, lymph nodes, then the lungs, liver, brain, bone and 
intes�ne. Subcutaneous and skeletal muscles metastases of melanoma in 
clinical prac�ce are rare and only sporadically reported in the literature. Usually 
occur later and are a sign of disease progression. Usually subcutaneous and 
muscle metastases are painful and if mul�ple are difficult to diagnose. They use 
different methods of diagnosis, but none lacks accuracy for their confirma�on 
and confirma�on of their dissemina�on. By applying the fluorine-18 fluoro-2-
deoxy-D-glucosa- positron emission tomography/ computed tomography 
(FDG-PET / CT) which is an important applica�on in oncology, increases 
diagnos�c accuracy of subcutaneous and muscle melanoma metastasis. FDG-
PET / CT show changes in the whole body with one scanning. S�ll the gold 
standard for confirma�on of the diagnosis is a biopsy.
Objec�ves: To present the case of a pa�ent with malignant melanoma and 
mul�ple subcutaneous and muscle metastases detected by FDG-PET / CT.
Case: 61 year old pa�ent referred for FDG-PET / CT scan at our hospital by his 
oncologist. In 2009 - surgery of malignant melanoma of the neck skin. According 
to the pa�ent's, postopera�ve findings are normal. Regular studies has been 
performed with CT scan of chest and abdomen and MRI of the brain. In 
December 2014 the occurrence of bloody stools, therefore he was studied by a 
gastroenterologist and seen a change in the small intes�ne which is operated 
and confirmed metasta�c deposit of malignant melanoma. In March 2015 
performed FDG PET / CT scan at our ins�tu�on. The scan did not show 
pathological accumula�ons of FDG locally on the neck or in the small intes�ne, 
but showing metabolic ac�vity in the right adrenal gland, and mul�ple muscular 
and subcutaneous accumula�ons. Subcutaneous nodular lesion in the region of 
epigastrium was surgical removed. Pathohystology findings confirmed 
metastasis of malignant melanoma. The pa�ent is ongoing chemotherapy.
 Discussion: The obtained findings of FDG-PET / CT scan shows that it is superior 
imaging techniques for early detec�on of mul�ple subcutaneous and muscle 
metastases from malignant melanoma. With one whole body scanning it 
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differen�ate anatomical and func�onal  changes which is very important in the 
differen�al diagnosis of subcutaneous / muscle metastases from other so� 
�ssue tumors.
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Value of neutrophil lymphocyte ra�o in pa�ents with bone metastases of 

solid tumors

Caliskan B, Korkmaz AN

Abant Izzet Baysal University, Department of Nuclear Medicine, Bolu

Introduc�on and objec�ves: It is known that tumors can cause an 

inflammatory reac�on which plays an important role on neoplas�c growth. 

Recently some hematological indices, such as neutrophil counts and 

neutrophil-to-lymphocyte ra�os (NLR), have been introduced as prognos�c 

indicators in cancer pa�ents. In this study, we aimed to inves�gate any 

rela�onship between bone metastases and NLR.

Methods: Pa�ents with histologically verified primary solid malignancies, who 

were referred for bone scin�graphy between January 2012 and December 2013 

were reviewed retrospec�vely. Pa�ents' hematological parameters were 

obtained from hospital database. Pa�ents were categorized into three groups 

based on metasta�c bone disease with or without other organ metastases. 

Pa�ents with chronic inflammatory disease, hematological disease and those 

that were using an�-inflammatory medica�ons were excluded from the study. 

Results: Scin�graphy results were was normal in 147 pa�ents; were sugges�ve 

of degenera�ve changes corroborated with PET/CT and other radiological 

findings in 24 pa�ents. There were 171 pa�ents with a non-metasta�c scan 

(group A),  25 pa�ents with metasta�c bone disease without any other organ 

metastases (group B) and 48 pa�ents with metasta�c bone disease  with other 

organ metastases (group C). The median NLR of the pa�ents were 2.55 (range: 

0.38–20.7) in group A, 2.83 (range: 1.56–31.8) in group B and 4.12 (range: 1.79-

38) in group C. NLR was significantly higher in group C compared to groups A and 

B (p < 0.001). 

Conclusion: NLR seems to have a significant associa�on with other organ 

metastases but not with bone metastases. 
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Evalua�on of SPECT/low dose CT Imaging in the assesment of equivocal spine 
lesions in planar bone scin�graphy
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AIM: Bone scin�graphy is used for whole body skeletal staging in  cancer 
pa�ents. One of the method's  main disadvantages is low specificity, especially 
in the spine. With the usage of hybrid SPECT/low dose CT devices, there is the 
possibility of anatomic localiza�on and further characteriza�on of abnormal 
tracer uptake foci. In this study we evaluated the effect of SPECT/low dose CT 
imaging in the assessment of spine scin�graphy abnormali�es. MATERIAL AND 
METHODS: We reviewed the planar and SPECT/low dose CT images of 91 
pa�ents who underwent bone scan over the last year for malignancy staging 
and had equivocal spine findings. We examined if SPECT/CT lead to confident 
diagnosis. Planar and SPECT/CT images were reviewed blinded to each other, by 
the same nuclear medicine physician. Imaging was performed with a Philips 
Brightview XCT system. 
RESULTS: With the applica�on of SPECT/CT, confident diagnosis was established 
in 71/91(78%) ini�ally equivocal cases. In 62 cases a benign cause of abnormal 
tracer accumula�on was established. In 9 cases diagnosis was changed to bone 
malignancy. In 20 pa�ents SPECT/CT results did not change equivocal status. 
CONCLUSION: Bone imaging with SPECT/low dose CT system increases 
diagnos�c confidence and reduces the number of equivocal spine lesions. 
Equivocal status was preserved in only the 22% of the scans. The majority of the 
lesions that caused diagnos�c problem were proven to be of degenera�ve 
origin.
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SPECT/Low Dose CT Perfusion Study in the Inves�ga�on of Suspected 
Pulmonary Embolism
Pipikos T, Vlachou F, Nikaki A, Iakovidou A , Dalianis K, Prassopoulos V; 
Nuclear Medicine Department Hygeia SA, Athens, Marousi

AIM: Ven�la�on/Perfusion lung scin�graphyis valuable in the assessment of 
pulmonary embolism. In some cases ven�la�on study cannot be performed. 
Modern γ-cameras give the possibility of performing SPECT/low dose CT 
studies. In this study, we evaluate the performance of this method in the 
assessment of PE.
Material and methods: We studied 72 pa�ents who underwent V/Q lung planar 
and SPECT study and perfusion SPECT/low dose CT study. Criteria for a posi�ve 
V/P planar and SPECT study were mismatch of at least one segment or two sub 
segments that correspond to pulmonary vascular anatomy, while the study was 
interpreted as non PE when the perfusion was normal and when there was a 
match or reverse mismatch.The perfusion SPECT/CT study was diagnosed as PE 
when a segmental or at least two sub segmental perfusion defects with no 
parenchymal lesions on the low dose CT were found.
RESULTS: 21 pa�ents were diagnosed with PE with V/P planar and SPECT 
method, 1 study was equivocal, while 50 pa�ents were diagnosed as not having 
PE. With the perfusion SPECT/CT study 23 pa�ents were diagnosed with PE, 48 
were normal while 1 was equivocal. There were two false posi�ve findings, one 
in a pa�ent with central located lung cancer. CONCLUSION: Perfusion 
SPECT/low dose CT study seems to perform quite well in the diagnosis of PE. 
Although it can't be as accurate as V/P SPECT, it can be of great value in cases 
that the ven�la�on study cannot be performed or is unavailable.
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THE ROLE OF 99mTc-PERTECHNETATE SCAN IN DIAGNOSIS OF MECKEL'S 
DIVERTICULUM IN ADULT PATIENT: A CASE REPORT
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      � The most common malforma�on of gastrointes�nal tract is Meckel's 
diver�culum (MD), occurring in 2% of the popula�on. Heterotopic rests of 
gastric mucosa are seen in 60% of cases with MD. Gastric mucosal secre�on can 
cause pep�c ulcera�on of the diver�culum or adjacent ileum, producing pain, 
perfora�on or most commonly bleeding. 60% of pa�ents with complica�ons of 
MD are under the age of 2 years. Bleeding in MD in adults a�er age of 40 is 
unusual.          We present a 33 year old female  referred at the Clinic for 
gastroenterohepatoogy because of abdominal pain, cons�pa�on, fa�gue and 
blood in the stool. Gastroscopy was done previously at the City hospital and was 
consistent with chronic gastri�s. Abdominal ultrasound, colonoscopy and 
ileoscopy were normal except the small area of prominent vascularizaton in the 
distal transversal colon. Capsular endoscopy shown altera�on in small bowel 
mucosa with dominant diver�culum in distal ileal region suspec�ve for MD. 
Post contrast NMR of the abdominal region did not show any pathology in the 
inves�gated region, including small bowel. Then the pa�ent was referred to the 
Ins�tute of pathophysiology and nuclear medicine for a 99mTc pertechnetate 
scan. In fas�ng condi�on a�er intravenous applica�on of 400MBq 99mTc-
pertechnetate flow image and subsequent sta�c images were obtained every 
two minutes during the first ten minutes and every five minutes in the next 20 
minutes in anterior posi�on. Addi�onal right lateral, posterior, and oblique 
images were obtained 15 minutes a�er the radiopharmaceu�cal applica�on. 
Intensive focal accumula�on in the right iliac region was evident from the fourth 
minute (almost at the same �me with the appearance of normal gastric 
mucosa), increasing with the intensity in the subsequent images. The scan 
finding was consistent with heterotopic gastric mucosa in MD. With two 
affirma�ve findings the pa�ent was referred to the diges�ve surgeon. At the 
University clinic for diges�ve surgery, laparoscopic resec�on with 
diver�culectomy was done and pathology confirmed the diagnosis of MD with 
heterotopic gastric mucosa inside. 
The 99mTc pertechnetate scan should be considered as a standard method and 
diagnos�c test of choice for preopera�ve diagnosis of MD.
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SENTINEL LYMPH NODE IN COLORECTAL CANCER 
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The presence of metastasis in the regional lymph nodes is the most important 
prognos�c factor in pa�ents with colorectal cancer. The iden�fica�on of the 
sen�nel lymph node could significantly improve the accuracy of the analysis 
and the definite diagnosis in this pa�ents and would undoubtedly influence the 
decision on appropriate therapy. The Tc99m colloid has been injected around 
the tumor submucosaly, through endoscopy in the amount of 4 ml or one dose 
of 148 MBq. A�er the applica�on a selec�ve abdominal imaging on has been 
done to detect the distribu�on of the colloid through the lymph nodes to the 
sen�nel node. The pa�ents have been operated on the next day using a 
standard surgical technique involving complete regional lymphadenectomy. 
Using a scin�lla�on probe the most radioac�ve sen�nel lymph node was 
detected and isolated ex vivo, and directed for histopathological analysis.  
This prospec�ve controlled study involved 94 pa�ents and 34 of them who have 
met all inclusion and exclusion criteria have been subjected to a complete 
clinical protocol. In all pa�ents at least one sen�nel lymph node was iden�fied 
(median number 1.17) which makes for a 100% detec�on rate. In 31 out of 34 
pa�ents the sen�nel lymph node has accurately predicted the status of the rest 
of the regional nodes which makes the accuracy of the method to be at 91.1%. 
With 3 pa�ents there was a false nega�ve resoult (the sen�nel node was 
nega�ve while some of the other regional nodes were posi�ve) which makes 
the sensi�vity of the method to be 80% while the nega�ve predic�ve value is 
86.36%. Using immunohistochemistry helped detect micrometastases in 2 
pa�ents which would have remained undetected if standard hemotoxillin/ 
eosin staining has been applied. Since 15 pa�ents in this study have been N(+) 
while 19 N(-) using conven�onal staining, this has contributed to the upstaging 
of 10.5% of the pa�ents. In 3 pa�ents the sen�nel node, from all the isolated 
nodes, was the exclusive loca�on where metastases were detected. Aberrant 
lympha�c drainage was not detected in any of the pa�ents in this study. 
Nevertheless in the era of minimally invasive medical procedures we believe 
that the concept of sen�nel lymph node in colorectal cancer will gain its 
importance and find its place among the arsenal of clinical op�ons for figh�ng 
this terrible disease. 
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Scin�graphic evalua�on of skeletal infec�ons and inflamma�on with 
radiolabeled monoclonal an�bodies: case report
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Introduc�on: Early and accurate diagnosis of skeletal infec�ons and 
inflamma�ons is s�ll a challenge in rou�ne nuclear medicine prac�ce. 
Addressing this challenge are several established nuclear medicine procedures. 
Nevertheless the obtained results are not always translated in appropriate 
diagnos�c outcome. Introducing the rela�ve new radiopharmaceu�cal, 
radiolabeled monoclonal an�bodies, is a great step forward in solving the 
problem of fast, accurate and reliable final diagnosis for pa�ents suffering from 
this pathology.
Aim: To describe a case report of pa�ent with osteomyeli�s evaluated with 
morphological and func�onal imaging modali�es.
Case report: A 56 years old female pa�ent with suspected recidivated 

99mosteomyeli�s on the right femur was scheduled for Tc MDP three phase bone 
scin�graphy. Previous laboratory examina�ons revealed high inflamma�on 
markers, also a suspected tumor forma�on or abscess in the middle distal 
diaphysis on the right femur, showing on a computed tomography scan (CT) and 

99mmagne�c resonance imaging (MRI). A posi�ve Tc MDP three phase bone 
scin�graphy indicated a bone metabolic reac�on surrounding the primary 
lesion. Radiolabeled autologous leucocytes could not clearly differen�ate 
presence of infec�on or osteomyeli�s, but the radiolabeled monoclonal 
an�bodies showed clear signs of osteomyeli�s in the upper third of the femur as 
well as sterile inflamma�on in the middle distal diaphysis of the femur. Surgical 
interven�on was performed. The patohystological report correlated with the 
findings obtained from the scin�graphy using radiolabeled monoclonal 
an�bodies.
Discussion: Result obtained from different imaging modali�es indicate that the 
radiolabeled monoclonal an�bodies gave clearest visualiza�on of the infec�on 
and also made a differen�a�on between the infec�on and the sterile 
inflamma�on.
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SENTINEL LYMPH NODE DETECTION IN MELANOMA MALIGNUM DORSI – 
CASE REPORT
Authors: Stojanoski Sinisa 1,  Trencev Viktor 2, Angjeleska Meri 1, Ristevska 
Nevena 1, Pop Gjorceva Daniela 1, Miladinova Daniela 1,  Majstorov Venjamin 
1, Ugrinska Ana 1, Vaskova Olivija1
 1 Ins�tute of Pathophysiology and Nuclear Medicine, Acad “Isak S. Tadzer”, 2 
Clinic for plas�c and reconstruc�ve surgery, Medical Faculty, Skopje

Introduc�on: Malignant melanoma is the most dangerous type of skin cancer. It 
develops from the pigment-containing cells known as melanocytes. Typically it 
occurs in the skin but may rarely occur in the mouth, intes�nes, or eye. In 
women it most commonly occurs on the legs, while in men on the back. 
Material and methodology:  We present a case of a 45 years old male pa�ent 
diagnosed as malignant melanoma dorsi, with clinically nega�ve lymph nodes. 
SLN detec�on was performed using gamma camera and gamma detec�on 
probe a�er subcutaneous peritumoral injec�on of (99m-Techne�um-
SENTISCINT). Blue dye was administered 20 min before the opera�on. SLNs 
were ex�rpated and histopathology was performed. 
Results:  SLN procedure, in the dynamic phase, presented triple drainage of the 
melanoma towards the both axillar regions, and one lymph drainage pathway 
towars the inguinal region. 3 lymph nodes were detected and surgically 
ex�rpated in the above men�oned regions. Histopathology was performed, 
and it presented all 3 ex�rpated lymph nodes posi�ve.
Conclusion: Malignant melanomas of the back present unpredictable and 
mul�ple drainage pa�erns. In that manner, SLN detec�on technique is non 
invasive, safe, reliable and should be incorporated into the guidelines for 
malignant melanomas as a staging and therapeu�c procedure. 
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Predic�on of histopathologyical type of synovial sarcoma by MRI; is it 
possible?

1 2 3
Violeta Vasilevska Nikodinovska , Joan C Vilanova , Filip Vanhoenacker , Iris 

4Noebauer-Hohmann ,
1University Surgical Clinic “St.Naum Ohridski” Skopje
2
 Clínica Girona, Girona

3University Hospital Antwerp, Edegem
4Clinic for Radiodiagnos�c, Algemeine Krankenhouse AKH, Viena

Purpose: To be presented magne�c resonance imaging (MRI) findings of 
synovial sarcoma, and to evaluate MRI parameters that predicts 
histopathological type of synovial sarcoma. 
Material and methods: MRI of synovial sarcomas from four ins�tu�ons was 
retrospec�vely analyzed. Out of 43 cases with synovial sarcoma, monophasic 
were 24 cases (56%), biphasic 17(39.5%) cases and two were low differen�ated 
synovial sarcoma. 23 were males, and 20 females, with median age 40 years. 
Twenty four MRI parameters were evaluated. Mul�variate logis�c regression 
analysis, Mann-Whitney U test, Sperman rank order correla�ons, backward 
stepwise mul�ple regression analysis, standard mul�ple regression were used 
for imaging parameters predic�ve for differen�a�on of histopathology.
Results: Deep and extracompartmental localiza�on has 79% of the cases.  Most 
of the cases were with iso signal intensity (SI) in T1 and high and inhomogenous 
SI in T2, with peripheral (53%) and inhomogeneous (88%) enhancement. Cys�c 
area and necrosis were equally present (53%). Mostly, hemorrhage and fluid-
fluid level were absent. Mul�locular configura�on has 12(28%) cases. Sixty 
three percents of the cases were with well demarcated margins and in same 
percentage two different solid areas were present. Bone and joint involvement 
was rare.
Backward stepwise mul�ple regression analysis and standard mul�ple 
regression shows that no single MR parameter can be significant for predic�on 
of histopathological type of synovial sarcoma.
Conclusion: None of evaluated MR parameter can't be independent predic�ng 
parameter for differen�a�on of histopathological types of synovial sarcoma.
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Clinical experience with TCm99MDP imaging in pa�ents with  malignant 
tumors-preliminary results
 Veljanovska J, Mihajlovska S,Sekulovska M, Risteski Lj
Department of nuclear medicine ,Clinical hospital –Bitola

Objec�ves  : Bone scin�graphy can uncover unique findings on its own  as well 
as complement other imaging techniques. Also can provide a general indicator  
of malignant ,versus benign disease and may produce characteris�c findings 
that are difficult to evaluate with other methods.
Metods :The study included 1433 pa�ents (788 females and 644 males, aged 
39-77 years) with histopatologically proven malignancy (Ca mamae, Ca rec�, Ca 
pulmonum, Ca ventriculi, Ca uteri, Ca prostatae ) to detect malignant bone 
patologies in period between January 2007 and December 2009.Bone scan was 
performed by the intravenous administra�on of techne�um -99m methylene 
diphosphonate (Tcm99MDP) at  a doze of 555-740 MBq .Images were asquired  
3 hr a�er injec�on on a gamma camera scin�graphic protocol.(Mediso 
,Hungaru)
Results: We retrospec�vly reviewed all pa�ents biochemical and biopsy reports 
and pa�ents were studied in each step. The computeriza�on of the results 
showed higher number of pa�ents with posi�ve findings of the scan (66,8%) 
compared with normal bone scin�graphy ( 33,3%).As most common primary 
diagnosis in pa�ents with bone metastases was represented Ca mamae 31,4% , 
Ca prostatae to 21,9% , and Ca pulmonum 23,4% .The most expressed 
accumula�on of radiotracer Tcm99MDP is detected in the region of  the spine 
33,6%, pelvis bone of 26,7%, ribs (axial skeleton) 23,3% and less in lesion of long 
bones 16,2%.
Conclusion: Our preliminary clinical experience suggests that bone scan 
Tcm99MDP can be helpful in localizing malignant tumors ant that its sensi�vity 
is slightly higher than other methods and also have good poten�al for the 
detec�on of malignant bone pathologies as well as assessing tumor response to 
therapy.
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Daily Quality control for PET/CT
Bogojevska J, Muratovska L,Crcareva B,Stojanovska L,Anastasov G
1Clinical hospital Acibadem-Sis�na Skopje 

Introduc�on:Successful QC program will reduce artefact by reducing the 
likelihood of scanning with malfunc�oning equipment.For PET/CT more 
important is the same general principles for any nuclear equipment with two 
factors: firstly the inclusion of CT,and secondly more quan�ta�ve nature of PET 
imaging.QC for PET scanner is the daily sinogram formed by irradia�ng the 
detectors uniformly with 511-keV protons from a long lived positron source or a 
68 Ge cylinder placed within the field of view.For every pa�ent  we have QC 
check.and we don't have good results if the QC is not measurement. Materal 
and method. The fundamental requirement of the combined PET/CT data sets is 
that they are spatually aligned.The manufacturer will have procedures to 
separate gantries to a centrain tolerance together to measure for any residual 
misalignment.We have cylinder 68 Ge which is simple form for such a test. 
Discussion Daily and periodic QA test should follow the manufacturer 
recommenda�ons,and without good QC there is not good results.
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Detec�on of  an�-thyroid peroxidase autoan�bodies (an�TPO-Ab) in early  
diagnosis of   autoimmune thyroid disease (AITD) by RIA assay 
Mihajlova S,Sekulovska M,Risteski Lj,Veljanova K
Department of Nuclear Medicine,Clinical Hospital,Bitola

This review will describe an�TPO-Ab in inves�ga�on of diagnosis Grave's and 
Hashimoto disease. These an�bodies (par�culary an�bodies against thyroid 
peroxidase) in thyroid autoimmunity  were assayed by a sensi�ve and specific 
RIA method.
We evaluated  the diagnos�c validity of the an�-TPO assay in 222 pa�ents with 
different �pes of thyroid autoimmune disease. The pa�ents were divided in 
three groups: Group 1 - pa�ents with   Graves' disease (70), group 2 - pa�ent 
with Hashimoto thyroidi�s (91 ) and control group with 61  normal subjects . 
The study group included pa�ents in different ages (28-67) and sex (176 female 
and 46 male)  in the period from 2012- March 2015. The availability of an an�-
TPO prepara�on allowed the development of sensi�ve radioimmunoassay 
technique.
The mean an� -TPO levels in control group was 25,76 IU/ml .The highest 
frequency posi�ve results (100%) was obtain in pa�ents with autoimmune 
hypothyroidism  followed by pa�ents with Graves' disease (51,4 %) . Highly   
posi�ve values  of an�TPO-Ab were observed in autoimmune Hashimoto 
thyroidi�s  in median level of 1171,5 IU/ml. Serum concentra�on of  an�-
thyroid peroxidase were assayed in pa�ent with Graves'disease in median level 
of 893,3 IU/ml. An� –TPO Ab significantly decreased of over 27,8% (p<0,05) in 
pa�ent with Graves disease a�er treatment with propylthiouracil. Treatment in 
autoimmune hypothyroidism showed   median decrease of  10,65 %.
Subjects with Hashimoto's thyroidi�s and Graves'disease  showed significant 
differences in level of an�-TPO-Ab compared with healthy donors.An� –TPO Ab 
is an important marker, can be used as an early sign of thyroid func�on.
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ANTI-TPO CRUCIAL MARKER IN DIFFERENTIAL DIAGNOSIS IN THYROID 
AUTOIMMUNITY

1 2
Petrova Nasuh S  Kosturski N  
P.H.I Dr Kosturski – Biochemistry and Diagnos�c Laboratory, Bitola

Introduc�on, Thyroid peroxidase (TPO) is present in thyroid cells microsomes  
having  a key role in L-tyrosine iodiza�on, a process essen�al for the forma�on 
of thyroid hormones. An�-TPO an�body is a member of thyroid auto an�bodies  
which are important in inducing and also diagnosing autoimmune thyroid 
diseases. Thyroid autoimmunity can cause several forms of thyroid dysfunc�on, 
ranging from hypothyroidism to hyperthyroidism. Differen�al Objec�ves, 
diagnosis between hypothyroidism and autoimmune thyroidi�s.
Methods, During 2 year period, the concentra�ons of serum an�-TPO an�body 
(ELFA) , ATG and T3, T4, and TSH  were measured. Screening procedures 
included a clinical examina�on, thyroid palpa�on, ultrasonographic 
examina�on.
Results  1375 subjects (age range between 18-75 years old) suspected of having 
thyroid disease referred to PHI Dr Kosturski  laboratory. 257(18.7%) were male 
and 1118 (81,30%) were female. A correla�on between TSH and high level of 
an�-TPO an�body was detected in  545 pa�ents.  Low TSH level and high T3/T4 
levels was detected among 46 pa�ents. High level of TSH and low levels of T3/T4 
was found among  499 pa�ents. An�-TPO level was crucial in differen�a�ng M. 
Basedow from Hasimoto thyroidi�s.

Conclusion. Our results confirm the correla�on between thyroid func�on test 
and an�-TPO an�body values, indica�ng the clinical significance of this 
an�body, sugges�ng a through clinical examina�on and follow up of individuals 
with high an�-TPO an�body �ter.
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R E M N A N T  A B L AT I O N  S U C C E S S  A M O N G  P AT I E N T S  W I T H 
DIFFERENTIATED THYROID CANCER
Lake�ć N, Kovačić K, Simić A
Special Hospital for Thyroid Gland and Metabolism Čigota, Zla�bor

Introduc�on: Department of Nuclear Medicine in our ins�tu�on has started 
dealing with radioiodine therapy for differen�ated thyroid cancer (DTC) in 2010. 
For the past 5 years we have treated 596 pa�ents in exis�ng two rooms of the 
therapeu�c sec�on. We are in the procedure for increasing capacity with two 
more rooms and this process will be finished by September 2015.
Objec�ves: The aim of this work is to evaluate remnant abla�on success among 
pa�ents with DTC who have been treated with I-131 in Čigota Special Hospital.
Methods: Pa�ents included in this study received abla�on dose (No/Nx and 
Mo/Mx stage of disease) of radioiodine in Čigota Special Hospital. Follow up of 
these pa�ents was conducted in our ins�tu�on. Criteria for defining success of 
remnant abla�on were nega�ve whole body scan (WBS) 12+ months a�er 
abla�on therapy as well as nega�ve tumor markers (thyroglobulin and an�-
thyroglobulin an�bodies) under elevated TSH (>30 mIU/l) s�mula�on. At final, 
our results were compared with the results from the studies of other 
Departments dealing with DTC. 
Results: Thirty seven pa�ents (78.7%) had nega�ve WBS and markers. Nine 
pa�ents (19.1%) needed reapplica�on and one pa�ent (2.2%) had nega�ve 
WBS and posi�ve markers and was sent to PET/CT. 
Conclusion: Results of other abla�on success studies vary between 43% and 
87.6%. Our results are posi�oned in expected range. Success of remnant 
abla�on is also in correla�on with successful surgery. 
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LONG TERM THYROID FUNCTION AFTER  J – 131  TREATMENT OF TOXIC 
THYROID ADENOMA
Z.Petrovski, K.Trajkovska, J.Gjorgievski
Department of Nuclear Medicine, Clinical Hospital, Bitola 

Objec�ve: The aim of the study was to analyze the outcome of J- 131 therapy for 
autonomous thyroid adenomas in long period of follow up. 
Material and Methods: We es�mated 68 pts with Plummer's disease ( 50 
females, 18 males, mean age 54,7 yrs, range 21 – 79 yrs) for period 1995 – 2014. 
92.6%(63/68) pts had a unifocal nodule, while 7.4% (5/68) pts had mul�focal 
toxic autonomous nodules.Pts stopped an�thyroid drugs for at least one month 
prior to the radioiodine treatment and than we administered a J- 131 ac�vity of 
740 -+200 MBq (range 550 – 1100 MBq), based of  size and weight of “hot” 
nodules and the value of radioiodine uptake.Volumetry was done by 
ultrasound.The mean dura�on of follow up was 5,84 years. 
Results: In 65/68 (95%) pts was administered a single dose, while 3/68 (5%) pts 
needed two doses. 55/68 (80.9%) pts who treated with radioiodine were 
euthyroid with scin�graphic normaliza�on.The percentage of euthyroid did not 
significantly change in long term of 20 years observa�on. The recurrent 
hyperthyroidism was 2,9% (2/68) pts.The cumula�ve incidence of 
hypothyroidism was 16.2% (11/68) pts withing 1 – 6,2 yrs.Hypothyroidism 
developed earlier in pa�ents who were euthyroid before J-131 therapy (3,5 – 
7,7 months) than in the subclinically hyperthyroid pa�ents, who became 
hypothyroid within 7,2 – 13,6 months (p=0.001). The development of 
hypothyroidism was higher in pts who showed extranodular uptake and a�er 
TSH suppression The nodular volume was sta�s�cally higher in pts who had 
recurrent hyperthyroidism over hypothyroidism (p<0,01) and euthyroidism 
(p<0,02).No differences were observed in the results between unifocal and 
mul�focal nodules.
Conclusion:J – 131 therapy is a simple, safe and  effec�ve treatment of 
autonomous func�oning thyroid adenoma with a low rate of recurrent 
hyperthyroidism (3%)  and development of  hypothyroidism  (16%).
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THYROIDITIS AND URTICARIA CAUSED BY HELICOBACTER PYLORI
An�gona Begolli Gerqari(1), Idriz Gerqar(2), Mybera Ferizi(1), Sadije Halim(1), 
Aferdita Daka(1), Syzana Hapciu(1), Mirije Begolli(3), Ilir Begolli(4)
1. Dermatology Clinic-University Clinical Center Prish�na
2. Department of Nuclear Medicine-University Clinical Center Prish�na
3. Pediatric Clinic-University Clinical Center Prish�na
4. Ins�tute of Public Health –Prish�na

INTRODUCTION:Helicobacter pylori is  gram nega�ve bacteria resident in the 
stomach but it can also invade other organs . In addi�on, there is also proof that 
helicobacter pylori can cause skin problems,  in most cases ur�caria .
OBJECTIVES:The aim of this work was to document that helicobacter pylori is 
one of the major causes o�en undermined for causing acute thyroidi�s and 
ur�caria.
CASE REPORT:We present the case of a 53 year old man with a history of a 
chronic gastri�s and a sudden upset of the throat pain, especially in palpa�on, 
problems with swallowing and skin rash diagnosed all of which concluded that 
the pa�ent was struck with acute ur�caria. 
RESULTS:The analysis showed elevated sedimenta�on of erythrocites, 
leukocytosis and neutrophilia; furthermore, the data also revealed that the 
pa�ent had high levels of T3 and T4 and a lower level of TSH; helicobacter 
pylorus was also found in his feaces analysis. We applied the triple therapy 
against helicobacter pylori, and during the first week  cor�costeroids . The 
pa�ent revealed signs of improvement . The symptoms disappeared en�rely 
a�er two weeks of treatment .
CONCLUSION:Helicobacter pylori is one of the most common and most 
undermined causes of thyroidi�s and ur�caria.
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HYPERTHYROSIS AND PSORISAIS VULGARIS
Sadije Halimi(1),Mybera Ferizi(1),An�gona Gerqari(1),Idriz Gerqari(2),Mirije 
Begolli(3),Ilir Begolli(4)
1.Dermatology Clinic-University Clinical Center Prish�na
2.Nuclear Medicine Department-University Clinical Center Prish�na
3.Pediatric Clinic-University Clinical Center Prish�na
4.Ins�tute of Public Health-Prish�na

INTRODUCTION: Hyperthyrosis is an autoimmune disease that can be 
accompanied with other autoimmune disease. Hyperthyrosis can have 
implica�ons on the skin. There are known cases where psoriasis vulgaris is a 
follower of hyperthyrosis as well as other thyroid gland disease.
CASE REPORT: We present the case of a 60 year old woman with a long history of 
psoriasisvulgaris. A few weeks before the pa�ent showed signs of worsening of 
these symptoms, was referred to our clinic for further examina�on. The pa�ent 
also complained of the hyperhidrosis, swelling of the arms and feets, 
palpita�ons, and high blood pressure.
RESULTS: We took a blood sample and the analysis showed only problems with 
thyroid gland. There were increased levels of T3 and T3, and depression of TSH. 
The scin�graphy of the thyroid gland showed hot nodule in a le� thyroid gland. 
The same results came from the ultrasonography of the thyroid gland.
 CONCLUSION: The autoimmune disease of the thyroid gland can be associated 
with other autoimmune diseases. It is very common to be associated with a skin 
autoimmune disease. Psoriasis vulgaris can follow all autoimmune disease of 
thyroid gland including hyperthyrosis as well as hypothyrosis.
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PAPILLARY THYROID CARCINOMA  IN OVARIAN TERATOMA - case report
1 1  1 1 2Pop Gjorcheva D , Vaskova O ,Ristevska N , Stojanoski S , Stojcevski S

Ins�tute of Pathophysiology and Nuclear medicine “Academic Isak S. 
1 2Tadzer” , University Clinic of gynecology and opstetri�on ,Medical Faculty, 

University “Ss.Cyril and Methodius”, Skopje

Introduc�on: 
Papillary thyroid carcinoma (PTC) in ovarian teratoma is an extremely rare 
condi�on with certain difficul�es in preopera�ve diagnosis and challenges in 
postopera�ve treatment strategy. Being either asymptoma�c (and detected  
incidentally) or with nonspecific clinical symptoms, it should be promptly refer 
to an oncologist for surgical management of the possible malignancy. 
Case report: 
A 26 year-old women, mother of two children, recently diagnosed with breast 
fi b r o a d e n o m a  ( B I R A D S  4 ) ,  p r e o p e ra � v e l y  u n d e r w e n t  p e l v i c 
ultrasonography,which revealed a presence of a large ovarian tumor (9cm) on 
the le� side. Laparoscopic ovarian cystectomy was performed along with 
fibroadenomectomy. Pathohistology confirmed a diagnosis of  PTC in ovarian 
teratoma.The thyroid examina�ons showed euthyroid condi�on of the 
pa�ent,with normal thyroid and neck morphology (by ultrasonography) and 
normal thyroglobulin (Tg) value. The PET-CT scan showed no sites of metasta�c 
spread from the primary cancer.The pa�ent was informed about the 
postopera�ve treatment approaches (surgical, oncological and nuclear 
medicine protocols).Un�l the pa�ent's final decision, suppressive doses of 
levothyroxine (150 microg/day) were advised.
Conclusion:  
Currently, no consensus exists on the surgical and postopera�ve treatment of 
those pa�ents. The therapy ranged from radical surgery (hysterectomy and 
bilateral salpingo-oophorectomy) and radio-chemotherapy, followed by 
thyroidectomy and I-131/ Tg postopera�ve PTC management protocols,  to 
conserva�ve surgery in younger pa�ents with preserva�on of fer�lity. 



121

Minimal Invasive Thyroidectomy (MIT) in surgical treatment of thyroid 
disease
Smilevski D, Muratovska L, Karagjozov M, Crcareva B, Jashar Dz, Kubelka K, 
Filipovski V
Clinical Hospital Acibadem Sis�na, Skopje

Abstract
Postopera�ve aesthe�c result in surgery of the thyroid gland is one of the most 
important aspects in these pa�ents, especially women. Because of this, 
reduc�on in the length of the cervical incision is of par�cular interest in this 
group of pa�ents. Recent years have demonstrated more minimally invasive 
surgical techniques for diseases of the thyroid and parathyroid glands, with the 
primary goal of a be�er cosme�c effect. But, the concept of surgical 
invasiveness cannot be limited only to the length of the skin incision, but must 
refer to other structures dissected during the procedure. So minimally invasive 
thyroidectomy should be defined as a surgical technique conducted through a 
small incision in the skin (less than 4cm), which provides direct access to the 
thyroid result in focused dissec�on. The type of anesthesia, dura�on of surgery, 
postopera�ve pain, possible complica�ons and the rate of success and long-
term therapeu�c outcome, should be taken into account.
Minimally invazive thyroidectomy minimize the trauma of surgery not only in 
terms of the length of the skin incision, but also allows a be�er and direct access 
to the thyroid lodge, less extensive dissec�on, minimizes postopera�ve pain 
and gives a be�er aesthe�c result.
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Increased incidence of posi�ve thyroid an�bodies in women with repeated 
unsuccessful cycles of in vitro fer�liza�on
Muratovska L 1, Miladinova D 2, Crcareva B 1, Cokrevska Zografska N 1, 
Lazarevski S 1
1 Clinical Hospital Acibadem Sis�na, Skopje, R Macedonia
2 Ins�tute of  Pathophysiology and Nuclear Medicine, Medical Faculty Skopje

Introduc�on: Autoimmune thyroid diseases are very common in women of 
reproduc�ve period. They are characterized by the presence of an�-
thyreoglobulin (aTG) and an�- thyreoperoxidase (aTPO) an�bodies known as a 
an�-thyroid an�bodies (ATA). ATA are found in subjects with hypo- or 
hyperthyroidism, but also they are rarely found in pa�ents without any sign of 
thyroid dysfunc�on. Analysis of previous studies indicates that infer�lity with 
female factors o�en include thyroid autoimmunity. Even women without any 
signs of thyroid dysfunc�on, which were ATA posi�ve (ATA +) are three to five 
�mes in higher risk of miscarriage than nega�ve ATA (ATA -) women. ATA 
posi�vity can be associated with adverse pregnancy and birth in the procedures 
of in vitro fer�liza�on (IVF). But other studies have failed to detect any 
difference in the success rate of IVF between ATA+ and ATA- women.
Mo�ves and objec�ves: The mo�ve for this study was to show the incidence of 
an�-thyroid an�bodies in euthyreo�c and women with subclinical 
hypothyreosis, who had one or more previous failed IVF cycles. The aim is to 
confirm or reject the need for rou�ne screening of ATA before IVF.
Material and Methods: The study was conducted at the Department of Nuclear 
Medicine and the Department of assisted reproduc�on at the Clinical Hospital 
Acibadem Sis�na in Skopje.
Examined were serum ATA (aTG and aTPO), FT3 and TSH in 60 pa�ents (30 
euthyroid and 30 with subclinical hypothyreosis), aged from 23 to 41 y., with 
different reasons for infer�lity, who had earlier confirmed one or more failed 
IVF cycles, and no previous births, proven thyroid disorder or other 
autoimmune diseases. Analysis of ATA were performed in the clinical 
biochemistry laboratory in Clinical Hospital Acibadem Sis�na on apparatus 
COBAS e 411 from ROCHE Diagnos�ca, that is automated, computerized 
analyzer for immunological tests based on method ElectroHemiLuminescency.
Results: From total 60p. (30 euthyroid, 30 with subclinical hypothyreosis), 
32p.(53%) are + for both ATA , 28p. (47%) are ATA- . 7p.(22%) are only aTPO+, 
6p.(19%) only aTG+ and 19p.(59%) + for both ATA. From euthyroid group of 
pa�ents 14 of 30p. (46%) showed a posi�ve both ATA, 4p.(28%) are only aTPO+, 
4p. (28%) are only aTG+, and 6p. (44%) are posi�ve for both an�bodies. 16 from 
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30p. (54%) are ATA -. From group of pa�ents with subclinical hypothyreosis 18 of 
30p. (60%) showed a posi�ve �ter of both ATA, 3p.(17%) are only aTPO+, 2p 
(11%) are only aTG+, and 13p.(72%) are posi�ve on both an�bodies. 12 from 
30p. are ATA-.
ATA% a�er failed IVF procedure, in our study is 53% out of all pa�ents, and that 
% is higher in pa�ents with subclinical hypothyreosis (60%). We did not found 
high incidence of ATA in euthyroid women with history of one or more failed IVF 
cycles.
Futher inves�ga�ons are needed to take into account other factors and to 
confirm the need for rou�ne ATA screening in pa�ents before IVF procedures. 
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Thyroid incidentaloma detected by F-18 FDG PET/CT: case report
Muratovska L, Crcareva B, Anaastasov Gj, Bogojevska J, Stojanovska L
Clinical Hospital Acibadem Sis�na, Skopje

Introduc�on: Thyroid incidentalomas are fairly common and are actually 
previously undiagnosed thyroid lesions detected by tests conducted for other 
purpose, such as methods for cancer screening. Such lesions are o�en detected 
in pa�ents who undergo FDG-PET/CT scan for another reason. In recent years 
FDG PET/CT scans as part of cancer screening has become more popular. It has 
also become more frequent method for detec�ng incidental thyroid lesions. 
Thyroid incidentalomas detected by FDG PET/CT scan have been reported in 1% 
to 4% of the popula�on, with the risk of malignancy from 27.8% to 74%. On PET 
scans, incidentalomas are displayed as focal FDG accumula�on, as opposed to 
diffuse accumula�on in cases of thyroidi�s. In rou�ne thyroid prac�ce, is s�ll 
not recommended the use of PET scans to determine whether a thyroid nodule 
is benign or malignant. Fine-needle aspira�on biopsy (FNAB) remains the 
method of choice for the diagnosis of the nature of thyroid nodules. 
Significance of FDG-PET/CT scanning in detec�ng thyroid incidentalomas 
remains unclear. 
Objec�ve: Тo show the case of thyroid incidentaloma with high FDG 
accumula�on detected by FDG-PET / CT scan, which is made for screening in 
pa�ents with other type of cancer.
Case report: A 66-year-old female pa�ents, with previous results of biopsy of 
right axillary lymph nodes that confirmed metastases from malignant epithelial 
neoplasm, underwent FDG-PET/CT scan in our department for detec�on of 
localiza�on of primary cancer site. FDG –PET/CT detected pathological FDG 
accumula�on in right breast and rectum as a site of primary cancer, but also it 
detected a focal FDG accumula�on (with SUV 6.4) in lower half of right thyroid 
lobe. Ultrasonography show unchomogenious node of 30mm. with 
calcifica�ons and small cys�c degenera�ons in the right thyroid lobe. FNAB of 
the node was suspected for papillary carcinoma, but metasta�c lesion could not 
be ruled out. The pa�ent underwent surgery, a total thyroidectomy, which 
passed without complica�ons. Final pathohystology findings confirmed 
papillary carcinoma in the right lobe of the thyroid gland. Radioiodine therapy 
followed.
Discussion: Accidentally discovered lesions in the thyroid gland using FDG-
PET/CT scans are common. The use of FDG-PET/CT scanning to screen for 
thyroid incidentalomas in healthy individuals is ques�onable. For individuals 
whose thyroid incidentalomas are detected during FDG-PET/CT scan as part of 
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the cancer screening program, there is a high risk of malignancy. Also, the 
results of this case suggest that the focal thyroid FDG accumula�on and high 
SUV have high risk for thyroid malignancy in thyroid lesion incidentally found 
and we need further inves�ga�on such ultrasonography and FNAB, followed by 
possible surgery. When cytological results are unsa�sfactory, FDG-PET/CT scan 
may be useful method for differen�a�ng benign from malignant thyroid nodes. 
We need further studies on this subject, but FDG-PET/CT scan can play a role in 
the evalua�on of thyroid incidentalomas detected during regular cancer 
screening. 
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CHARACTERISTICS OF BREAST CANCER PATIENTS REFERRED FOR BONE 
SCAN

1 2 1 1 2
Ismaili I , Ugrinska A , Vasev N , Peseva M , Bozinoska N , Pajenga E, Tripunoski 

2 2T ,Miladinova D
University Clinic of Radiotherapy and Oncology, Medical Faculty, UKIM, 

1
Skopje
Ins�tute of Pathophysiology and Nuclear Medicine “ A.Isak S Tadzer” , 

2Medical Faculty, UKIM, Skopje
Department of Biology, Faculty of Natural Science, University of Elbasan, 

3Elbasan

Bone scan is the most commonly used method in the evalua�on of breast 
cancer pa�ents for skeletal metastases. Although there are controversies the 
most frequently used algorithm is that this procedure is omi�ed in pa�ents at 
early stage of the disease at ini�al staging, and used only in pa�ents with 
advanced disease. During the follow-up usually it is used when pa�ents develop 
skeletal related symptoms.
Aim: The aim of this study is to inves�gate the characteris�cs of breast cancer 
pa�ents referred for bone scan with findings posi�ve for bone metastases in 
regard to the TNM, pathohistology, estrogen and progesterone receptor status.
Material and method: Retrospec�ve analysis was performed of the files of 87 
pa�ents from the University Clinic for Radiotherapy and Oncology in Skopje that 
were referred for bone scan at the Ins�tute of Pathophysiology and Nuclear 
Medicine in Skopje. Data for bone scan findings, TNM, pathohistology, estrogen 
and progesterone receptor status were analyzed.
Results: From the referred pa�ents 32% had bone scan findings indica�ve for 
metastases. Out of this number 75% had ductal type of carcinoma. In regard to 
the TNM, 68% were N posi�ve, 49% 18%had T1, 50% T2 and the rest of them 
had T3and 4.There was only one pa�ent with known distant metastases. 
Regarding the estrogen receptor status all pa�ents except one showed posi�ve 
findings, 75% were progesterone receptor posi�ve and only one pa�ent was 
triple nega�ve.
Conclusion: Pa�ents with posi�ve bone scan findings were more likely to have 
nodal involvement and estrogen receptor posi�ve findings. In regard to tumor 
size our results showed that only 18% pa�ents had small tumors, and the rest of 
them were in Tstages2-4.  
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