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Challenges in the production of ['*F]Florbetapir radiopharmaceuticals using CFN-
MPS200 synthesizers at Siriraj Cyclotron

T. Siriprapa, T. Thientunyakit
Nuclear Medicine, Siriraj Hospital, Mahidol University, Thailand

Background

In the field of Nuclear medicine, numerous radiopharmaceuticals serve in the diagnosis of Alzheimer’s
disease (AD). ['*F]Florbetapir stands among the approved radiopharmaceuticals for clinical
applications, particularly in detecting Amyloid-p (Ap) deposition in brain tissues through Positron
Emission Tomography (PET) scans. Since 2015, Siriraj Cyclotron Center, Division of Nuclear
Medicine, Department of Radiology, Faculty of Medicine, Siriraj Hospital has been the sole center in
Thailand dedicated to developing ['*F]Florbetapir for clinical research applications.

Methodology

This article succinctly outlines the challenges faced by the PET radiopharmaceuticals production team at
Siriraj Cyclotron Center, with a specific focus on the hurdles encountered in ['*F]Florbetapir
radiosynthesis using CFN-MPS200 synthesizers covering aspects such as adopting the CFN-MPS200
software, temperature optimization, reduction of residual impurities, and improvement of synthesis
yield.

Results

We successfully adopted CFN-MPS200 software for ['*F]Florbetapir synthesis and purification. The
temperature was optimized for the chemical reaction and our system. Residual solvents, such as ethanol,
acetonitrile, and dimethyl sulfoxide were within acceptable limits, and the overall yield, specific
activity, and radiochemical purity of ['*F]Florbetapir were 21.4+0.2% (not decay corrected), 5.24+2.25
TBg/mmol and 96.1£3.2%, respectively.

Conclusions
["®*F]Florbetapir can be manufactured according to GMP-compliant conditions and is readily available
for routine clinical research applications at the Division of Nuclear Medicine, Siriraj Hospital.
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Peptide Receptor Radionuclide Therapy (PRRT) for Neuroendocrine Tumours: Real-
World Outcomes and Safety Profile Across Diverse Sites in Brazil

C. T. Mesquita', M. F. Rezende?, 1. C. Palazzo®, G. V. Gomes*, J. M. Correia®

"Hospital Universitario Antdnio Pedro — UFF, Brazil
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#Clinica Nucleos, Brazil

3 Instituto do Cancer do Ceara, Brazil

Background

Peptide receptor radionuclide therapy (PRRT) has established itself as a pivotal treatment option for
gastroenteropancreatic neuroendocrine tumours (GEP-NETs). Despite its FDA approval 2018 based on
the NETTER-1 trial focusing on midgut neuroendocrine tumours, the clinical application extends to
various NET types. This study presents real-world outcomes and implementation data from four tertiary
treatment centres in Brazil, highlighting the safety profile of PRRT across different NET sites.

Methodology

A retrospective analysis encompassing January 2007 to January 2021 was conducted across four
Brazilian hospitals, involving 160 histologically confirmed NET patients treated with ['”’Lu]Lu-DOTA-
TATE PRRT. Clinician-evaluated data encompassed demographics, efficacy, and toxicity.

Results

Of the 160 patients (83 female), the median ['7’Lu]Lu-DOTA-TATE treatments were four (range 1-8).
Tumour localization included midgut (28%), pancreas (27.5%), foregut (17.5%), neuroendocrine CUP
(11%), hindgut (7%), lung (3%), and other sites (6%). Median progression-free survival (PFS) was 11.9
months, with a 31% mortality rate. Notably, only four patients experienced significant renal toxicity,
and haematological toxicity occurred in 12 patients.

Conclusion

While observing a higher utilization rate in non-midgut sites, such as the pancreas and foregut, the
median PFS was lower than NETTER-1 trial outcomes, aligning with the inclusion of higher-risk
tumours. Despite this, PRRT exhibited a notably low incidence of treatment-related toxicity in our
cohort, establishing its safety with minimal haematological and renal effects.

Clinical Relevance/Application

In the context of a developing country like Brazil, our study not only underscores the diverse
applicability of Peptide Receptor Radionuclide Therapy (PRRT) across various neuroendocrine
tumour (NET) sites but also highlights its notable safety profile. The higher utilization of PRRT
in non-midgut sites, such as the pancreas and foregut, reveals a growing acceptance and
integration of this treatment modality into clinical practice. Despite the challenges associated
with higher-risk tumours, as reflected in a lower median progression-free survival compared to
established trials, the strikingly low incidence of treatment-related toxicity in our cohort



reinforces the safety and tolerability of PRRT in a resource-constrained setting. Particularly
noteworthy is the minimal occurrence of significant renal and haematological toxicities,
suggesting that PRRT can be administered with confidence even in environments with limited
healthcare resources.
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Clinical indications for performing bone scintigraphy in patients under 25 years of age
P. Korol

Shupyk National Healthcare University of Ukraine, Kiev, Ukraine

Aim
Determine the clinical indications for performing planar bone scintigraphy (PBS) and hybrid imaging
(SPECT/CT) in patients under 25 years of age.

Methodology

In the Department of Nuclear Medicine of our University, a retrospective evaluation of clinical
indications for bone scanning was carried out over a period of 3 years. PBS and then SPECT/CT on the
area of interest were performed 2.5 hours after intravenous administration of 9mTc-MDP in dose
calculated by age.

Results

We evaluated 77 patients (30 men and 47 women), average - 17.2145.12 years. The most common
indication for bone scan was the metabolic activity of a primary bone lesion (BL) of non-malignant
actiology (44/77, 57.16%). The non-malignant actiology was predominantly due to primary benign bone
tumours (27/44, 61.36%), including osteoid osteoma - 11, then enchondroma - 7, aneurysmal bone cyst-
5, osteochondroma - 3, exostosis-1. In 15 (19.49%) patients, the indication was to identify bone
metastases due to non-skeletal malignancies (Hodgkin's lymphoma, melanoma, medulloblastoma,
neuroblastoma, nephroblastoma). Primary malignant BL was diagnosed in 14 out of 77 patients
(18.17%). Other rare indications were fibrous dysplasia, sacroiliitis, trauma (4/77, 5.18%). In 65% of
cases, patients complained of bone pain. In 63/77 (81.81%) patients, BL was present mainly in the
inferior extremities. PBS was performed in all patients, except for 5 cases with a malignant neoplasm
extraosseous aetiology. Of the 72 patients, PBS was positive in 26 (36.11%) cases, while negative in the
pool phase and positive only in the late phase - in 17 (22.07%). Positive both PBS and SPECT/CT were
detected in 47 (65.27%) patients, and in 5 patients had negative planar and positive SPECT/CT
(melanoma - 2, nephroblastoma - 1, fibrous dysplasia - 1, meduloblastoma - 1).

Conclusion

PBS and SPECT/CT are still an informative nuclear method, an important addition to other diagnostic
methods. In young patients, the main clinical indication for a bone scan is the assessment of primary BL
of benign ethology. With high sensitivity, these imaging modalities can detect the metabolic activity of
BL of various aetiologies (non-malignant, malignant, inflammatory).
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An Audit of High Risk Areas for Radioactive Contamination in Nuclear Medicine
Department at Ocean Road Cancer Institute

F. S. Sabaya
Ocean Road Cancer Institute, United Republic of Tanzania

Background

The ‘Wipe test’ is an effective quality control test to determine radioactive contamination in Nuclear
Medicine departments and it is recommended that it should be performed routinely on a weekly or
monthly basis. The objective of the study was to conduct an audit of the work areas routinely used by
the Nuclear Medicine technologists (NMTs) for possible risks due to radioactive contamination.

Methodology

A survey for radioactive contamination was done of high-risk areas using the wipe test method.
Entrances to the camera rooms, the floor surfaces around the imaging beds of the three camera rooms,
the injection areas and the dispensing areas where radiopharmaceuticals are prepared were wiped for
removable surface contamination of Technetium-99m isotope. The wipe samples were subsequently
assayed using an automatic gamma well counter to determine the radioactive counts of each area. Count
rate above twice the background level was considered as failing the wipe test.

Results

A total of 16 surfaces broadly classified under 4 areas were wiped for a period of 4 weeks. Each surface
was wiped 12 times during that period making a total of 48 wipe samples per week and 192 in total for
all the areas for the 4 weeks. A pass total of 47% (n=91) of the total surfaces wiped over the 4 weeks
period were recorded and 53% (n=101) having exceeded the recommended acceptable limit thus failing
the wipe test. The surfaces with the most contamination were in the radiopharmacy and the injection
areas.

Conclusion

Radioactive contamination in the department resulted mostly from spillages during preparations and
injections of radiopharmaceuticals. Radioactive counts from surface contamination following wipe test
should be within the recommended acceptable limit for removable radioactive contamination which is
less than twice the background counts, above which is considered as failing the test.

Keywords: surface contamination, radioactivity, wipe test, gamma counter
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SPECT and SPECT/CT Somatostatin Receptor Scintigraphy in the Detection of Residual
and Recurrent Medullary Thyroid Carcinoma

V. Artiko, M. Veljkovic, J. Petrovic, M. Stojiljkovic, I. G. Milojevic, S. Odalovic, D. S.
Saranovic

Center for Nuclear Medicine with PET, University Clinical Center of Serbia, Faculty of
Medicine University of Belgrade, Serbia

Background

Medullary thyroid carcinoma (MTC) is an aggressive neuroendocrine tumour originated from
calcitonin-producing parafollicular C cells of thyroid gland, representing around 3%-10% of all thyroid
cancers. Elevated serum calcitonin can be used both as a helpful parameter in initial MTC diagnosis and
as a follow-up after surgery. There has not yet been established a single sensitive diagnostic tool that can
reveal all MTC metastases, so adequate staging of the disease can be difficult. The aim of our research
was to evaluate the usefulness of somatostatin receptor scintigraphy (SRS) with SPECT and SPECT/CT
in detecting of residual/recurrent disease of surgically threated MTC patients with elevated serum
calcitonin levels.

Methodology

In the period from May of 2021 to March of 2023, 28 patients, mean age 59.7 + 7.8 years, were referred
to our center for SRS with calcitonin serum levels still being elevated 3 months after surgery. The study
was performed 2h after application of radiopharmaceutical, using SPECT/CT. SPECT is being
performed with two detectors, rotating around the patient 360 degrees, 180 degrees each in step and
shoot mode, at the angle of 5 degrees per position, total duration 15 min. After SPECT acquisition,
follows low dose CT region of interest, used for MPR reconstruction. CT is used also for attenuation
correction. SPECT matrix is 128x128. Foci of increased [**™Tc]Tc-HYNIC TOC uptake on both SPECT
and SPECT/CT images were interpreted visually by two nuclear medicine specialists and interpreted
according to Krenning score system.

Results

From 28 MTC patients with elevated serum calcitonin, 12 (42.9%) were interpreted with positive
SPECT/CT findings, later confirmed to be MTC metastases. Of those 12 patients, 6 patients had very
low Krenning score (grade 1 or 2) while remaining 6 patients had high Krenning score (grade 3 or 4).
Based on SPECT images alone, only those patients with high Krenning scores were interpreted as
positive, accounting for only 6/28 (21.4%) patients.

Conclusion

Based on the limited number of patients with elevated serum calcitonin levels, [*™Tc]Tc-
HYNIC TOC scintigraphy can reveal residual/recurrent MTC in above 40% of the cases. When
comparing SPECT and SPECT/CT, the latter was found to be superior in correctly identifying
MTC metastases, especially in patients with low Krenning score.
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Impact of data-driven respiratory gating algorithm on small lesions in PET/CT imaging
S. Bugingo
King Faisal Hospital Rwanda, Kigali, Rwanda

Background

Respiratory motion induces artifacts in PET/CT imaging that may introduce significant image distortion,
and an important cause of diagnostic uncertainty, particularly for lesions located in the lung/diaphragm
interface.

Our primary objective was to assess the effects of a data-driven respiratory gating (DDG) algorithm on
lesion maximum standardized uptake value (SUVmax) and volume for small lesions with low and
moderately low target-to-background ratios.

Methodology

We used the QUASARTM Programmable Respiratory Motion Phantom, which is designed to move
cylindrical inserts in the superior-inferior direction within a torso shaped acrylic oval varying both speed
and amplitudes.

We have built an insert compatible with Quasar phantom motion platform that allows the simulation of
the background. The insert was filled with water to simulate the liver density (~1.07 g/cm3) and with
water and polystyrene beads to mimic lung density (~ 0.3 g/cm3). We placed inside the insert a glass
sphere with 13 mm inner diameter to represent a small tumour. Both insert and sphere were filled with
[18F]FDG solutions of different concentrations to attain different target-to-background ratios.

For the acquisitions, we used the Whole Body PET/CT protocol that includes the Q.Static acquisition
mode, in which an automated motion correction technique is integrated. DDG-PET data were derived
from a portion of the total PET data (~50%) in the end-expiration (EE) phase at 30% offset from the
end-inspiration (EI) phase of each respiratory cycle. We investigated effects of data-driven respiratory
gating algorithm on lesion maximum standardized uptake value (SUVmax) and volume by comparing
DDG-PET images and non-gated PET images, both reconstructed with two available algorithms: VUE
Point FX (VP) and Q.Clear (QC).

Results

For the 3:1 target-to-background ratio (TBR), the motion correction with DDG PET increased the lesion
SUVmax by the average of 25 = 13% for VP and 26 + 17% for QC. The lesion volume decreased by 35
+ 15% for VP and 31 £ 36% for QC. For 3:1 TBR lung case, the motion correction with DDG PET
increased the lesion SUVmax by the average of 26 £ 10% for VP and 27 &+ 17% for QC. The lesion
volume decreased by 31 + 40% for VP and 27 + 32% for QC. In these cases, the average was done over
4, 6, 8 and 10 mm motion amplitudes.

For the 4:1 TBR, the motion correction with DDG-PET increased the lesion SUVmax by the average of
28 £ 12% for VP and 33 + 12% for QC. The lesion volume decreased by 39 + 13% for VP and 39 +
10% for QC. In this case the average was done over 4, 6, 8, 10, 12 and 15 mm motion amplitudes.

Conclusion



Application of DDG was found to significantly increase the lesion SUVmax and decrease its volume
with respect to non-gated images, by mitigating the blurring effects of respiratory motion, and to give
more accurate representations of uptake as well.

Keywords: PET/CT, respiratory motion, small lesion, DDG, SUVmax and volume
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The Usual, Searching for the Unusual in Ga-68-Dotatate Images
V. Soroa, E. Pegiiino, M. del Carmen Alak, K. Quinteros

INTECNUS, MAT, CNEA, Argentina

Objective

Our patients were evaluated for the overexpression of the Somatostatin receptors (SSTR) 2 with Ga-68
DOTATE PET/CT (Ga-DOTA), taking in account the biodistribution findings in the neuroendocrine
tumours (NETs).

Methodology

The images were acquired with a PET/CT GE Discovery 1Q model with CT for attenuation correction
and anatomical localization.

Patients were orally hydrated and discontinued Somatostatin medication. An L.V. injection of
0.04mCi/Kg, with a minimum dose of 4mCi (1.400 MBq)/patient of labelled Ga-DOTA was
administered. Whole body images were acquired 45/60 minutes after the injection.

During this study 23 baseline scans and 2 follow-up Ga-DOTA scans were recorded, 15 females, 8 men,
with ages between 21-74 years old.

Suspected diagnoses with either biochemical evidence or symptoms: 1 paraganglioma/
pheochromocytoma, 1 paraneoplastic syndrome with oncogenic osteomalacia in search of the primary, 4
lung NETs ,1 insulinoma and 15 gastroenteropancreatic NETS; with uncertain conventional images to
identify pathology, progression or new lesions.

Results

Normal Ga-DOTA uptake was seen in organs expressing the SSTR receptors including the; hypophysis,
salivary glands, thyroid gland, residual thymic tissue, liver, spleen (including accessory splenic tissue),
adrenal glands, kidneys, breast, uterus and pancreatic activity which could be diffuse or focal. Renal
excretion of tracer was noted in the urinary tract. Low grade physiological uptake was seen in areas of
inflammation including lymph nodes after COVID-19 vaccination, recent surgical scars and
adenomatiod thyroid. Pathological uptake was seen a known meningioma. One adrenal metastasis was
identified on a follow-up scan on which this lesion had an increase of SUVmax by 20%. This lesion was
confirmed histologically.

The paraganglioma/pheochromocytoma patient with abdominal surgery had multiple bone metastases
and recurrence in cervical lymph node.

The Ga-DOTA scan was unable to detect the primary lesion in the patient with paraneoplastic
osteomalacia however, the scan detected multiple bone metastases initially which was not detected on
the follow-up scan.

In the four patients with lung NETs, two had stable disease, one developed mediastinal and bone
metastases and one developed hepatic metastasis.

The Ga-DOTA scan was negative for the insulinoma patient.

The 15 patients with gastroenteropancreatic NETS had varying imaging findings. One patient had
abnormal pancreatic activity and two liver metastases. Three patients known with pancreatic NETs
progressed with liver metastases. Four patients had colon tumours they presented with abnormal uptake
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in liver lesions, retroperitoneal, para-uterine and mediastinal lymph nodes. One of the two patients with
rectal disease had stable disease the other had a partial response to treatment with a decrease in the
SUVmax. Abnormal Ga-DOTA uptake localised only to the prostate was seen in several cases.

Normal receptor activity in Hypophysis, Thymus,
Thyroid and Covid adenopathy

Conclusion
Knowledge of physiological biodistribution of SSTRs in body tissues facilitated the final diagnoses.

10



IAEA-CN-326/15

Diagnostic performance of [®*Ga]Ga-FAPI in signet ring cell carcinoma stomach in
comparison to FDG: An initial experience

M. Gupta, U. Batra, P. S. Choudhury, S. Goel, V. Goel, S. Goyal, G. Gupta, S. Singh, S.
Swamy M S, V. Talwar

Department of Nuclear Medicine, Rajiv Gandhi Cancer Institute and Research Centre, Delhi,
India

Background

Signet ring cell carcinoma (SRCa) imaging is challenging due to the known limitations of FDG
PET/CT. Hence, identifying new targets with better diagnostic capabilities is an unmet patient need.
Fibroblast activating protein (FAP) expressing cancer-associated fibroblasts (CAFs) makes a significant
component of most epithelial tumours. In recent times, FAP inhibitors (FAPI) have been found to be
promising for theranostics in many cancers. Here, we present our initial experience of [**Ga]Ga-FAPI-
46 PET/CT in SRCa stomach compared to FDG PET/CT.

Methodology

This is an initial experience of an ongoing prospective open-label single institutional study
(RES/SCM/59/2023/54). This data set includes 21 histologically proven stomach SRCa (13 stagings and
8 recurrences) with both FAPI and FDG PET/CT available. The single voxel maximum standard uptake
value (SUVnax) of the primary, lymph node, metastasis, and the right lobe of the liver (as background)
were recorded. Histopathological correlation was done for metastasis (M stage) and recurrence
accuracy. Wilcoxon's signed-rank test was used to compare SUVmax and target-to-background ratio
(TBR), while McNemar’s test was used to compare the diagnostic performance of two modalities. ROC
curve was generated for FAPI to find out the best SUVmax cutoff for recurrence prediction.

Results

Out of 13 staging SRCs patients, FDG showed peritoneal metastasis in 3/7 patients with diagnostic
sensitivity, specificity, PPV, NPV and accuracy of 42.8%, 100%, 100%, 60%, and 69.2%. Meanwhile,
FAPI detected all 7/7 peritoneal metastases with 100% diagnostic accuracy. Mean+SD TBR of primary
(1.53+0.53 Vs 7.244.65) and node (0.69+0.37 Vs 3.31+3.21) for FDG Vs FAPI showed significant
difference (P value <0.05). For recurrence, FDG detected 3/5 while FAPI detected 5/5 cases with
diagnostic sensitivity, specificity, PPV, NPV and accuracy of 60%, 33.3%, 60%%, 33.3%, 50% and
100%, 66.6%, 83.3%, 100%, 87.5% for FDG and FAPI respectively. Mean + SD TBR of the recurrent
site (1.44+0.79 Vs 7.61+4.18) for FDG Vs FAPI showed a significant difference (P value 0.028). ROC
curve analysis showed the best cutoff of >4.3 SUV . for FAPI with sensitivity 100% and specificity
66.6% (AUC 0.933, P value <0.001) for recurrence.
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Figure 1. ['"*F]JFDG and [®®*Ga]Ga-FAPI PET/CT maximum intensity projection (image A and B), fused
axial (image C, D, E, F and G) and CECT axial image (image H).

A 47-year-old male with signet ring cell carcinoma stomach, whole body FDG PET/CT with CECT
abdomen for staging showed mildly avid advanced stomach lesion with regional lymph nodes (image A,
D, F). [*®*Ga]Ga-FAPI PET/CT revealed strongly avid advanced stomach lesion with regional lymph
nodes, and peritoneal deposits in peri-hepatic, falciform ligament and omentum (image B, C, E, G, H).
A diagnostic laparoscopy was positive for peritoneal metastasis.

Learning points: FAPI PET/CT showed peritoneal disease and had better target to back-ground ratio.

Conclusions

FAPI PET/CT was found to have significantly better diagnostic performance for M staging and
recurrence for SRCa of the stomach. Our initial experience showed a promising impact of FAPI PET/CT
in tailoring the diagnostic laparoscopy and management of SRCa patients.
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[8Ga]Ga-FAPI PET/CT in the Evaluation of Gastric Cancer: Comparison with [*F]FDG
PET/CT

I. Kostadinova, P. Bochev, G. Mateva, N. Novoselska, M. Garcheva-Tsacheva
Clinic of Nuclear Medicine, University Hospital Acibadem City Clinic Mladost, Bulgaria

Background

Gastric cancer (GC) is the fifth most common malignant tumour and the third most common cause of
cancer death in the word. Therefore, accurate diagnosis, staging and restaging are crucial for planning of
appropriate therapy strategy. ['*FJFDG PET/CT is often used for staging and preoperative evaluation of
GC but it has been reported to have a low detection rate especially in some histological types, such as
signet-ring cell, mucinous and poorly differentiated adenocarcinoma and moreover specificity is
relatively low, because of physiologic uptake within gastric wall and false positive result in gastritis.
Therefore other more sensitive radiopharmaceuticals are needed in the evaluation of GC. Recently
radiolabeled inhibitors of fibroblast activation protein, such as [**Ga]Ga-FAPI were used to visualize
FAP-expressing tumours, including not only their primary sites but their metastases, as well. The role of
[%*Ga]Ga-FAPI PET/CT in patients with GC is now under evaluation in few reports. The aim of the
study was to evaluate the role of [**Ga]Ga-FAPI PET/CT in GS for staging and restaging and to
compare the results with ['*F]JFDG PET/CT.

Methodology

Twenty-eight patients-Pts (18 men and 10 women, aged 38-71, in the stages between T3-4 N1-3 and
MO-1) with histologically proven gastric cancer, were recruited for the investigation within the period
2021-2023. They underwent [®*Ga]Ga-FAPI PET/CT (2MBg/kg) for staging- in 9 of them and for
restaging in 19 with as a whole 50 investigations. In 16/28 of the patients ['*FJFDG PET/CT (2MBq/kg)
was also performed with as a whole of 21 investigations.

Results

Normal result, without evidence of metastases was registered in 10 of the patients after
surgery/chemotherapy/immunotherapy and in 18 Pts- metastases were found in regional and/ or distant
lymph nodes, liver, peritoneum or lung (Fig.1). In 7/18 of the Pts (37.5% of the cases) investigated with
both radiopharmaceuticals, more lesions were found with [®*Ga]Ga-FAPI PET/CT, mostly in
peritoneum and abdominal lymph nodes, as in 5 of them histological type of the tumours was mucinous
or signet ring cell. There was a better contrast with [®*Ga]Ga-FAPI, with SUV max of the primary tumour
of 13.5 and 7.9 of the metastases, compared with SUV nax of 2.8 of the metastases with ['*F]FDG /
without focal activity of the primary tumour.
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Figure 1. [®*Ga]Ga-FAPI-46 PET/CT in a patient with a gastric cancer, peritoneal carcinomatosis and
ascites, T4AN2M1

Conclusion

According to our preliminary data, we consider that [**Ga]Ga-FAPI PET/CT is a very
promising tool for evaluation of patients with advance GC, more sensitive than ['*F]FDG
PET/CT and could be recommended as a method of choice for staging and restaging in order to
plan the most appropriate therapy.
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The Role of SPECT and SPECT/CT Somatostatin Receptor Scintigraphy in the
Management of Gastric Neuroendocrine Neoplasms

J. Petrovic, M. Veljkovic, S. Odalovic, I. G. Milojevic, M. Stojiljkovic, M. Petrovic, D. S.
Saranovic, V. Artiko

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

Aim

The aim of the investigation is assessment of the role of somatostatin receptor scintigraphy (SRS) in the
management of gastric neuroendocrine neoplasms (NENSs). Indications for investigation were diagnosis
of primary tumours, follow-up after the therapy and for the assessment of the appropriate choice of
treatment.

Methodology

From 39 investigated patients, 8 had confirmed enterochromaffin-like (ECL) cells tumour, one
serotoninoma, two gastrinomas and 28 had confirmed NENs. Tumours were classified as grade (G)
NENs G1 (n=9), NENs G2 (n=21) and NECs G3 (n=9). Somatostatin receptor scintigraphy (SRS) with
SPECT (n=24) and SPECT/CT (n=15) was performed 2h and 24h after i.v. administration of 740 MBq
[*"Tc]EDDA/HYNIC TOC. SPECT was performed during 15 min with two detectors, rotating around
the patient 180 degrees each, in step and shoot mode, at the angle of 5 degrees per position. In 15
patients SPECT acquisition was followed by CT of the region of interest, with MPR reconstruction and
attenuation correction. SPECT matrix was 128x128.

Results

From the total of 39 patients, 16 had true positive (TP), 14 true negative (TN), 5 false positive (FP) and
4 false negative (FN) findings. FP findings were caused by recent surgery (n=3) or local inflammation
(n=2), while 2 FN findings were caused by the small size of the lesion (less than 1 cm) and 2 by poorly
differentiated tumours. Sensitivity was 80,00%, specificity 73.68%, positive predictive value (PPV) was
76.19%, negative predictive value (NPV) was 77.78% and accuracy 76.92%. SPECT/CT contributed in
7/15 patients, in 5 confirming the positive finding (Krenning score 2) and in 2 excluding it in
comparison to SPECT. In 8 patients Krenning score was 4, in 6 patients it was 3 and in 2 it was 2.
There was significantly (p < 0.05) higher number of increased CgA values in TP than in TN patients.
Mean Ki 67 value in TP patients was 9.11+6.89%, while in TN patients it was 4.14+1.83, which is not
significantly different at p < 0.05 (the t-value is 1.48318, the p-value is 0.080094). In 17 patients
(43.6%) SRS changed the management of the patients (in 10 surgery was repeated, in 5 somatostatin
analogue therapy was introduced and in 2 peptide receptor radionuclide therapy).

Conclusion

In conclusion, our results confirmed the value of SRS in the diagnosis and follow-up of the
patients with gastric NENs after surgery, if recurrences or metastases are suspected, as well as
for appropriate choice of the therapy.
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Utility of PET/CT in staging colorectal cancer, a comparison with CT
D. Z. H. Oliver
INCan, Mexico

Objective
Determine the usefulness of PET/CT with [18F]FDG versus Computed Tomography of three regions
(thorax, abdomen and pelvis), in the initial staging of patients diagnosed with colorectal cancer.

Methodology

A retrospective and analytical study was carried out; in which all cases of patients with colorectal cancer
who underwent staging PET/CT and CT were included, with a difference between studies of less than
three weeks, within a private hospital in Mexico.

It was determined from these cases through the file:
* Gender

» Age at diagnosis

* Primary tumour site and histological type.

* Date of PET/CT and CT for staging.

These cases were also evaluated using the dedicated PET/CT workstation and Carestream Health:
* Primary lesion (whether identified or not, size and SUVmax).
* Secondary lesions (whether identified or not, location, number, size and SUVmax).

Results

A higher prevalence of the disease was found in males (60%), with a median age at diagnosis of 64
years. 73.3% of the tumours developed in the left colon (including the rectum) and 100% were epithelial
tumours of the adenocarcinoma type. PET/CT identified 73.3% of primary lesions (vs. 53.3% by CT)
and 66.7% of regional lymph nodes (vs. 33.3% by CT). It also managed to identify 9 cases with distant
metastatic disease (vs. 5 by CT). Therefore, PET/CT changed the N staging of 8 patients (5 increased
their staging and 3 decreased) and the M staging of 4 patients (all with an increased staging).

When evaluating the N staging by PET/CT and CT, the number of affected nodes was taken into
account, according to the TNM classification, taking as positive in the case of PET/CT, those that were
avid for the FDG and quantitatively a higher SUVmax than the vascular pool; while for CT, those with a
short axis diameter greater than 10 mm were considered positive. Derived from this analysis and
comparison, the change in the staging of 8 patients results; In those patients who had a decrease in their
staging (3), no FDG avidity was observed in the nodes that were referred to as positive by CT, and/or
the SUVmax was lower than the vascular pool.

In the semiquantitative analysis, the average SUVmax of the primary lesions identified was 8.39;
finding a significant correlation between this value and the laterality of the primary tumour; where right
colon tumours, which are associated with molecular characteristics with a worse prognosis, presented
higher SUVmax values; without finding a significant correlation with the staging of the patients.
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Figure 6

Figure 9

Conclusion

In the staging of patients with colorectal cancer, PET/CT proved to be more efficient in detecting
primary and secondary lesions versus three-region CT. Additionally, the lymph node and metastatic
staging changed in 8 and 4 patients respectively, which has been shown to have a direct prediction on
patient survival and mortality.
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Quality Management of SPECT Equipment for Nuclear Medicine Practice
H. Ndagire, E. Okello
Uganda Heart Institute, Mulago Hospital, Uganda

Two and three dimensional(2D) images can be obtained using common imaging equipment called
single-photon emission computed tomography (SPECT).

The nuclear medicine department's quality control division is crucial since it makes sure that there is as
little radiation exposure as possible throughout imaging procedures. Image quality is directly impacted
by the fundamental functionality of nuclear medicine equipment, which helps to shape high-quality
diagnostic images. the methods for ensuring the quality of nuclear medicine, which include the use of
imaging and non-imaging devices to precisely measure and identify radiation.

The aim of this study is explain and summaries the standard nuclear medicine quality control (QC)
procedure to achieve consistent and high standard diagnostic image quality and describe the routine
quality control procedures for the gamma camera to obtain high-quality diagnostic images

The GC acquires 3D images by rotating around the patient at various angles, known as projection from
zero to 360 degrees. These features help to see more details to overcome any uncertainty presented by
2D images. In SPECT-CT, computed tomography (CT) components improve the attenuation correction
to enhance image resolution and anatomical localization. It is critical that all aspects of the QC
procedure, including 2D and 3D, will be performed frequently on various frequencies to upkeep the
consistent reproducibility of acquired images.

Daily checks for energy peaking, background radiation, and crystal uniformity with a collimator are
recommended (extrinsic uniformity). Flood field source made of Cobalt-57 (Co-57), which has a half-
life of 272 days and gamma energy of 122 keV is used for daily uniformity checks of crystal (extrinsic
uniformity).

Co-57 based flood field source is recommended as its gamma energy is near Tc-99m (140 keV). Any
issue with uniformity will be rectified as it can deteriorate the overall diagnostic quality of images. CT
warm-up is performed daily to ensure that the x-ray tube is working correctly. The SPECT-CT
mechanical and software center is evaluated weekly by checking the Center of Rotation (COR). Intrinsic
uniformity is checked once a week to ensure that the crystal performs appropriately. The integral
uniformity(IU) at the center field of view(CFOV) and valuable field of view(UFOV) is calculated using
the following formula:

%IU=[Maximum counts of pixel- Minimum counts of pixel/ maximum counts of pixel + minimum
counts of pixel] X100

GC spatial resolution is checked annually with the help bar phantom and Jaszczak phantom. SPECT-CT
registration is checked with the help of a gadolinium-153 radioactive source.

Quality control is a collaborative endeavour involving all members of a department, rather than
an individual duty. Given the possibility of radiation exposure in an NM department, it
becomes much more crucial. Any small defect in quality control can have a detrimental effect
on the overall diagnostic quality of pictures, increasing the radiation exposure of patients.
Radiologist, nuclear medicine technologist, radiology manager, nurses, service engineers,

medical physicists, and administrative personnel are among the team members who will
20



actively engage in the QA plan. Maintaining standard services and lowering the risk of QC
failure can be accomplished through regular meetings and an evidence-based strategy.
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Sentinel lymph node effectiveness in patients with endometrial carcinoma treated at the
Gynecological Oncology Service of the "Dr. Alejandro Davila Bolafios" Military School
Hospital and Nora Astorga National Center for Radiotherapy January to December 2023

V. E. Rosales Obregon'?, O. Marin?, C. Corea®

! National Radiotherapy Center, Nora Astorga Hospital, Nicaragua
2 Dr. Alejandro Davila Bolafios Military School Hospital, Nicaragua

Background

A case series study was carried out in the Department of Gynaecological Oncology of the Military
School Hospital “Dr. Alejandro Davila Bolafios” during the period from January to December 2023
whose objective was to evaluate the effectiveness of sentinel lymph node detection in patients with
endometrial carcinoma in early stages, whose usefulness is being evaluated through multiple
publications in the world and in our country constitutes the first experience of application of Such a
technique in pathologies other than breast cancer or melanoma where its use is widely validated.

Methodology

An observational, descriptive, prospective, cross-sectional, and analytical design was applied. A total of
14 patients with endometrial carcinoma who met the inclusion and exclusion criteria were included, and
a lesion analysis of a sample of 50 lymph nodes was performed. The data obtained were processed in the
SPSS v25 program, presented in descriptive and contingency statistics tables for the analysis of
diagnostic tests.

Results

A mean age of 55.70 £ 9.286 years was presented. Urban areas predominated, with university and high
school education, professional and housewife, married. Clinical characteristics were described: obese,
with abnormal uterine bleeding, late menopause, nulliparity, presence of diabetes mellitus, and arterial
hypertension. The detection of sentinel lymph node in sentinel lymph node imprint biopsy with double
detection technique using methylene blue and 99m Tc lymphofast had a sensitivity of 81%, specificity
100.0%, PPV (+) 100.0%, PPV (-) 90.0%. An association was established between the result of sentinel
lymph node imprint biopsy and the result of the definitive biopsy p=0.040 with statistical significance.
Only 4 cases with pelvic lymphadenectomy.
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Resultado de GC definitivo
E negativo M Mo realizado

Recuento

positivo negativo No realizado

Resultados de Biopsia Transquirurgica

GC Biopsia impronta* GC Biopsia impronta *
GC Biopsia definitiva Linfadehectomia
Sensibilidad 0,0% 81,0%
Especificidad 91,6% 100,0%
VPP (+) 0.0% 100,0%
VPP (-) 100,0% 90,0%
Verdadero positivo
(VP) 0 1
Falso positivo (FP) 1 0
Verdadero negativo
(VN) 11 10
Falso negativo (FN) 0 1
Conclusion

A significant impact on the effectiveness of sentinel lymph node detection in patients with endometrial
carcinoma in early stages treated at the Gynaecological Oncology Service of the "Dr. Alejandro Davila
Bolafios" Military School Hospital (HMEADB) during the period from January to December 2023 was

evidenced with the dual application with methylene blue and Technetium 99.
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Clinical uses of 99m Tc¢ Tektrotyd somatostatin receptor SPECT/CT
M. Garcheva-Tsacheva, G. Mateva, 1. Kostadinova, P. Bochev
Clinic of Nuclear Medicine, University Hospital Acibadem City Clinic Mladost, Bulgaria

Background

Somatostatin-receptor imaging is an important part of the diagnosis, treatment planning and follow-up
of patients with neuroendocrine tumours (NET.) There are multiple radiopharmaceuticals available for
accessing somatostatin receptor overexpression (especially SSTR2 subtype). We aimed to summarize
our experience with [**"Tc]Tektrotyd, since it has not been so widely used, especially for controlled
studies, in comparison with 111In-Octerotide and [**Ga]DOTA, and the information regarding
indications and clinical performance is scarce.

Methodology

We retrospectively reviewed all the studies performed with [*™Tc¢]Tektrotyd in our department during
2023. The examinations were carried out 2-4 hours post i.v. administration of 555 MBq 99m
TcEDDA/HYNIC-TOC (Tektrotyd, Polatom). All the patients had whole body planar scintigraphy,
followed by SPECT/CT of the neck and chest and/or abdomen and pelvis, depending on the diagnosis
and the findings from the scintigraphy. 22 patients were examined in total (11 men and 11 women, aged
36-80). We identified 3 groups of patients according to the indication for the study, In group 1 patients
(n=5) were referred for NET screening because of clinical symptoms - suspicion for tumour induced
osteomalacia, high chromogranin level or suspicion for adrenal tumours (Cushing syndrome,
hypertensive crisis). In group 2 patients(n=9) the examination was combined with ["*F]JFDG PET/CT in
one month period, because of intermediate level of differentiation - Ki 67 >5% or disseminated disease
(sometimes in presence of secondary tumour), for accessing receptor status and disease heterogeneity.
The rest of patients (n=8), group 3, were with known and treated NET and 99m Tc Tektrotyd
SPECT/CT was done as a follow-up study.

Results

In the group referred for NET screening all of the 99m Tc Tektrotyd SPECT/CT studies were negative
and provided no additional clinical information. In group 2 we visualized in 2 out of 9 patients both:
somatostatin-receptor positivity and FDG-avidity. This patients were with Ki 67-2% but disseminated
disease and the positive FDG PET was useful for their treatment adjustment and determined their worse
prognosis. In all of the patients who were proved to have only FDG-avid disease (n=7, all with Ki 67 >
10%) and no somatostatin-receptor expression, the [*"Tc]Tektrotyd was excluded from the follow-up,
as well as Somatostatin analogues from therapy. In the follow-up group all of the patients had stable
disease — either no progression of metastatic disease or no evidence of recurrence after radical treatment.

Conclusion

99m Tc Tektrotyd SPECT/CT is useful examination for visualization of somatostatin- receptor
expression, especially having in mind cost effectiveness, availability and radiation burden. It is
important for therapy, as well as for follow-up selection. The combination with ['"*F]JFDG PET/CT gives
additional information about disease heterogeneity, prognosis and treatment approach.
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Assessment of Knowledge and Attitudes of Radiographers Towards Radiation Protection
Awareness and Dose Reduction in Tanzania

J. Ndumbaro', L. Haule?, E. Mmanyi®

! Department of Radiology & Imaging, EMMH, Dar es Salaam, United Republic of Tanzania
2 Mbeya Regional Referral Hospital, United Republic of Tanzania
3 Charles Kulwa Memorial Hospital, United Republic of Tanzania

Background

The use of ionizing radiation is associated with a risk inducing malignant disease and causing eye
damage to the patient and the personnel. Radiation protection awareness, knowledge and attitudes is
essential for medical personnel in ensuring that possible risk do not outweigh the benefits of medical
diagnostic imaging. This study aimed to assess the knowledge and attitude of radiographers towards
radiation protection awareness in Tanzania.

Objectives
The objective of this study was to assess the current knowledge and attitudes of radiographers towards
radiation protection awareness and dose reduction in Tanzania.

Methodology

A cross-sectional study was carried out among practicing radiographers in five selected hospitals in
Tanzania. The study was carried out from February to October 2023. The survey comprised of 25
questions involving socio-demographic information and general information related to radiation
protection and dose reduction. Data were analysed statistically using the statistical Package For Social
Sciences (SPSS).

Results

A total of 120 radiographers participated in the study (25% females and 75% males). Most of the
participants (95%) were aware of radiation protection and dose reduction. The analysis based on
participant characteristics in relation to overall knowledge and attitudes of radiographers towards
radiation protection awareness and dose reduction.

Conclusion
The results demonstrate that radiographers have an overall good knowledge and understanding the effect

of radiation with academic education having a significant influence on their daily activities performance.

Keywords: Knowledge, Attitudes, Radiation Protection, Awareness Dose reduction

25



TAEA-CN-326/27

PET Imaging: Comprehensive Simulation Software and Iterative Algebraic
Reconstruction Advancements

M. Taube, S. J. Sciutto

CIT Santa Cruz CONICET / Facultad de Cs. Exactas, Universidad Nacional de La Plata,
Argentina

Background

In recent years, studies using PET/CT scanners have proven to be a valuable tool for enhancing medical
diagnostics. Data acquisition procedures and reconstruction algorithms are key factors in improving the
diagnostic capability of these studies.

The aim of this work is to develop comprehensive simulation software covering all stages of the image
generation process. To simulate the interaction processes between radiation and matter, utilizing
custom-developed routines for a chosen phantom. In this case, we have worked with a NEMA phantom.
In this case, simulations have been performed on an ideal PET/CT system, neglecting effects such as
spurious events, noise, etc., with the purpose of providing an advantageous environment to clearly
highlight the characteristics of the reconstruction algorithm.

The simulation-reconstruction chain can be divided into smaller steps where simulation data is collected
in maps of activity. Once the activity map is simulated, a reconstruction algorithm is applied to the
activity map, such as the iterative algebraic method Maximum Likelihood Expectation Maximization
(MLEM).

Results

The result of the reconstruction process is a three-dimensional map of reconstructed activity. It is
important to remind that having data generated at all stages of image reconstruction allows for useful
comparisons to assess the quality of the reconstruction process. This work discusses the current state of
development of the mentioned software and presents some initial results, with the primary goal of
improving the diagnostic capability of PET/CT studies and serving as a valuable tool for nuclear
medicine.
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FDG PET/CT in melanoma

I. G. Milojevic, S. Odalovic, M. Stojiljkovic, J. Petrovic, M. Veljkovic, D. Sobic-Saranovic,
V. Artiko

Clinical Center of Serbia, University of Belgrade, Serbia

Objective
To evaluate the usefulness of ['"*F]JFDG PET/CT in patients with advanced melanoma.

Methodology

This study included 230 consecutive melanoma patients who were sent for the ['"*FJFDG PET/CT. The
inclusion criteria were: histopathologically verified melanoma stage III or IV; absence of other
malignancy / infection; glycemia < 11 mmol/l. The final study population consisted of 200 patients.
After the first ['"*F]JFDG PET/CT, the follow-up was performed after 8+12 months, for therapy response
evaluation.

Results

Pathological findings were present in 140 patients. Sensitivity of ['*FJFDG PET/CT was estimated as
99%, specificity as 47%. Comparing to previous MDCT, [18F]FDG PET/CT upstaged 44% patients,
especially these with widespread disease. Majority of patients had lower extremities as primary
localization of disease. SUV max and inguinal disease localization (local recurrence) were independent
predictors of progression free survival (HR 1.02, CI 1.00-1.11, p<0.05), (HR 11.06, CI 1.11-126.00,
p<0.05), respectively.

Sixty patients came to the follow-up. Follow up ['"*F]JFDG PET/CT revealed stable disease in 40%,
partial remission in 7%, progression of disease in 38% and complete remission in 15% patients. Perhaps
the higher number of relapses was caused by later responses to immunotherapy and short-term responses
to target therapy. Therapy type (immunotherapy or target therapy) did not correlate significantly with
the ["*F]FDG PET/CT follow up result (p=0.752, p=-0.346).

Conclusion

['"*F]FDG PET/CT has good sensitivity in evaluation of advanced melanoma. Small lesions and brain
localization reduce the specificity of the examination. SUV max and locally advanced disease can be
predictors of PFS. Follow up ["*F]FDG PET/CT should be done at least on 6 months period, only if
there is suspicion of presence of active disease.

Keywords: advanced melanoma, ['*F]FDG PET/CT
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Importance of the hybrid SPECT/CT imaging in the differential diagnosis of cardiac
amyloidosis

D. S. Saranovic, V. Artiko, I. G. Milojevic, S. Odalovic, J. Petrovic, M. Stojiljkovic, M.
Veljkovic, N. Vujosevic

Faculty of Medicine University of Belgrade, Center for Nuclear Medicine with PET, University
Clinical Center of Serbia, Serbia

Background

Differential diagnosis between transthyretin (ATTR) and light chain (LC) cardiac amyloidosis is
important, because of different treatment options.

Aim: To evaluate the accuracy of bone seeking SPECT/CT method in the diagnosis and differential
diagnosis of cardiac ATTR and LC amyloidosis in our Centre.

Methodology

From August 2017 to January 2024, one-hundred-fifteen patients (mean age 64+14 range 19-90 years,
61 males) with heart failure with preserved ejection fraction (HFpEF) and echocardiography findings
suspected for CA were included in the study. In 89 subjects whole-body scintigraphy (WBS) and
SPECT/CT were performed 3 hours after i.v. application of 555MBq of [**"Tc]Tc-DPD, while in 26
patients 1 and 3 hours planar chest and heart scans and 3 hours SPECT/CT were performed after i.v.
application of 740MBq of [*™Tc]Tc-PYP. Perugini grading scale was used for semi-quantitative
assessment of the accumulation of radiopharmaceuticals in the extracellular space of the heart muscle on
WBS. In 26 patients with [*Tc]Tc-PYP scintigraphy heart to contra lateral lung ratio (H/CL) was
calculated. SPECT/CT was used to confirm or exclude the accumulation of radiopharmaceuticals in the
extracellular space of the heart muscle. Myocardial biopsy and or laboratory findings and clinical
follow-up were used as the gold standard for evaluation of the accuracy of the method.

Results

Findings of SPECT/CT in 115 patients were as follows: without accumulation of [**™Tc]Tc-PYP or
[*™Tc]Tc-DPD (grade 0) in extracellular space of the heart muscle in 89 patients (77%), faint uptake
(grade 1) in 6 patients (5%), moderate uptake similar to surrounding bone (grade 2) in 8 patients (7%)
and high uptake (grade 3) in 13 patients (11%). 21 out of 115 patients (18%) had moderate to high
uptake, and in 19 ATTRh or ATTRw was confirmed (90%). In two patients with moderate uptake, AL
amyloidosis was confirmed, as well as in 5 patients with uptake on SPECT/CT. In comparison to WBS
and planar chest and heart scintigraphy, SPECT/CT had added value in 3 patients with faint uptake, 2
patients with moderate uptake, and 11 patients with high blood pool uptake without accumulation in the
extracellular space of the heart muscle. Overall sensitivity of SPECT/CT was 91%, specificity 94%, and
accuracy 90%.

Conclusion
Our results indicate that SPECT/CT with bone-seeking radiopharmaceuticals has added value over
planar and whole-body methods in 14% of patients and is more accurate for the evaluation of CA.
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Clinical Utility of Metabolic Tumour Volume (MTV) and Total Lesion Glycolysis (TLG)
in Lymphoma using Artificial Intelligence (AI) in ['*F]FDG PET/CT: an Initial Experience
at Tertiary Care Hospital of Pakistan

H. Dilawar

Department of Nuclear Medicine and Molecular Imaging, Karachi Institute of Radiotherapy and
Nuclear Medicine, Pakistan

Background

Metabolic Tumour Volume (MTV) and Total Lesion Glycolysis (TLG) are SUV based derived
functional parameters which measure metabolic activity in an entire tumour mass to reflect tumour
burden. Aims and Objectives: To calculate the MTV and TLG using artificial intelligence by automated
Multi-Foci Segmentation Software (MFS), to compare baseline and post chemotherapy MTV and TLG
in patient of Hodgkin’s and Non-Hodgkin’s Lymphoma

Methodology

We prospectively included 29 patients (mean age 49 + 15.5 years, 21 males and 8 females) who
underwent the baseline and post chemotherapy ['*F]JFDG PET/CT scan. Median difference of MTV and
TLG at baseline and post-chemotherapy were explored using Wilcoxon sign rank test. Mann-Whitney U
test was applied to find out the median difference of MTV and TLG among patients who reported
Complete Metabolic Response (CMR) versus those who reported Partial Metabolic Response (PMR).
Chi-square/Fisher Exact test was also applied to see the relationship of responses with baseline
characteristics. The p-value of <0.05 was considered as significant.

Results

Of 29 patients, majority of the patients presented with Non-Hodgkin lymphoma 20 (69%) whereas 9
(31%) presented with Hodgkin lymphoma, 20 (69%) out of 29patients showed CMR while 9 (31%)
patients showed PMR. The median MTV at baseline and post-chemotherapy was significantly higher
among patients who reported PMR as compared to those who reported CMR (p-value <0.05). Similarly,
the median TLG at baseline and post chemotherapy was significantly higher among patients who
reported PMR as compared to the patients who reported CMR (p-value <0.05).

Conclusion
The significantly high MTV and TLG values were noted at baseline and post chemotherapy in patients
who reported PMR as compared to CMR.

Keywords: Metabolic Tumour Volume, Total Lesion Glycolysis, Multifoci Automated Segmentation,
artificial intelligence, lymphoma, ["*F]FDG PET/CT
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Navigating Prostate Cancer Detection: A Comparative Analysis of Biparametric and
Multiparametric MRI in Biopsy-Naive Patients

S. Ab Hamid, A. Awang, K. A. Mohd Ghani
Universiti Putra Malaysia, Malaysia

Background

Biparametric magnetic resonance imaging (bpMRI), consisting of T2-weighted imaging (T2WI) and
diffusion-weighted imaging (DWI), has emerged as a promising alternative to multiparametric MRI
(mpMRI), which includes dynamic contrast imaging (DCE), for identifying and guiding targeted
biopsies in patients suspected of having prostate cancer (PCa). It is noteworthy that bpMRI lacks the
capability to upgrade peripheral zone PI-RADS 3 to PI-RADS 4 without DCE.

Objective

This study aims to evaluate the efficacy of bpMRI compared to mpMRI in biopsy-naive patients with
elevated prostate-specific antigen (PSA) levels and abnormal digital rectal examination results,
scheduled for transperineal MRI/transrectal ultrasound fusion prostate biopsy (TFB).

Methodology

We conducted a retrospective single-center study involving 298 biopsy-naive patients who underwent
PI-RADSV2.1-compliant mpMRI prior to TFB. Clinically significant prostate cancer (csPCa) was
defined as ISUP grade > 2 in any core. Two experienced radiologists independently assessed images
based on PI-RADSv2.1 criteria, with separate evaluations for bpMRI and mpMRI sequences spaced
three months apart. The reference standard was histopathology results from TFB.

Results

PI-RADS 3, 4, and 5 were scored in 32.2%, 38.6%, and 29.2% of cases, respectively. In the
mpMRI/bpMRI test comparison, the detection rates of PCa and csPCa by bpMRI and mpMRI were
comparable (51.3% vs. 57.9%, 44.0% vs. 48.0%, both P > 0.05), with no statistical significance. Twenty
cases without cancer were upgraded to PI-RADS 4 on mpMRI, and four PI-RADS 3 cases with csPCa
were not upgraded (bpMRI).

Conclusion

Both bpMRI and mpMRI exhibited comparable diagnostic efficacies in patients with clinical suspicion
of prostate cancer, potentially addressing constraints related to time and contrast agent usage.

31



IAEA-CN-326/36

Overcoming Challenges in Establishing Nuclear Medicine Diagnostic Capabilities: A Case
Study of Implementing PET/CT Services on a Remote Island like Mauritius without a
Cyclotron

H. Sonea', M. Allarakha?

!Jawaharlal Nehru Hospital Nuclear Medicine Dept Rose Belle Mauritius
*Ministry of Health and Wellness, Mauritius

Background

This case study explores the challenges encountered and successfully overcome in establishing nuclear
medicine diagnostic capabilities, specifically the implementation of PET/CT services on the remote
island of Mauritius. Despite the absence of a cyclotron facility on the island, the ambition to introduce
PET/CT services was addressed through a strategic collaboration with CYROI (Cyclotron Réunion
Océan Indien) in Reunion Island, located a mere 30-minute flight away. A memorandum of
understanding is in the pipeline to facilitate the importation of ['*F]FDG, the required radionuclide,
leveraging the frequent and convenient flight connections.

Overcoming the hurdle of staff training was made possible through the support of the International
Atomic Energy Agency (IAEA), which sponsored comprehensive training programs for various
professionals, including doctors, technologists, physicists, and radiopharmacists. During the last IAEA
coordinators meeting held in Mauritius, discussions ensued regarding the modality of training,
highlighting the necessity for tailored programs suited to Mauritius' unique circumstances. It was agreed
upon to utilize the IAEA's online Human Health Campus (DATOL) to implement comprehensive
training for new recruits of nuclear medicine technologists. This approach was deemed essential as there
are currently no institutions in Mauritius offering such specialized training. The Ministry of Health and
wellness has been approached to provide local resource persons and identify a suitable institution to
oversee and accredit this course. Attention was also turned to the challenges faced during the
construction of the facility to house the PET/CT services.

The construction process revealed some shortcomings in designing a building conducive to efficient
patient flow and lacked adequate space for essential infrastructure such as the UPS room. The
multidisciplinary team, consisting of physicists, doctors, and technologists, collaborated to devise
creative solutions, ensuring a seamless and functional environment for both staff and patients.
Particularly, the team worked diligently to provide a comprehensive safety assessment report in line
with the requirements of the Radiation Safety and Nuclear Security Authority. This ensured that the
facility not only met diagnostic needs but also adhered to stringent safety standards, guaranteeing the
well-being of both patients and staff. To validate the feasibility of importing ['*F]JFDG from Reunion, a
dummy delivery was executed, simulating the transportation of radiopharmaceuticals over the short
flight distance. The results demonstrated the practicality of such deliveries, taking into account the
radioactive decay of the substance. This trial affirmed the viability of sustaining a consistent supply of
['"®F]FDG for the PET/CT services. The supply of radiopharmaceuticals from a local private hospital
having a baby cyclotron as a support is also under consideration.

Conclusion
In conclusion, the establishment of PET/CT services on a remote island faced numerous
challenges, from logistical issues to facility design constraints. However, the collaborative
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efforts of the interdisciplinary team, coupled with strategic partnerships and innovative
problem-solving, have triumphed over these obstacles. The case study underscores the
proverbial wisdom that "where there is a will, there is a way," emphasizing the importance of
determination and resourcefulness in overcoming challenges and realizing ambitious goals in
the field of nuclear medicine.
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Challenge of hybrid PET/CT technology in low- and middle-income countries. Impact of
the PET/CT in Cuba and the advantage of its own cyclotron

L. R. Paleo', M. G. Cancio®

"Hermanos Ameijeiras Hospital, Cuba
?Centro Especializado de Diagnéstico y Terapia (CEDT), Cuba

Background

The implementation of positron emission tomography combined with computed tomography (PET/CT)
in low- and middle-income countries faces significant challenges, but also presents crucial opportunities
for improving healthcare. The limited availability of financial resources hinders the acquisition and
maintenance of PET/CT equipment.

Objective
Show the results of the implementation of PET/CT technology in Cuba with support from the IAEA and
compare the studies before and after the implementation of the cyclotron.

Results

In Cuba, 2535 PET/CT studies have been carried out since the launch of the PET/CT equipment in a
period of 7 years, of these 72% were carried out with ['*F]FDG produced in the Cuban cyclotron in a
period of 2 years. More than 90 percent of the studies were performed on patients with oncologic
disease for staging. In 11 percent of patients, the course of action or staging changed when comparing
the PET/CT result with other diagnostic studies.

Conclusion

The implementation of PET/CT technology in low- and middle-income countries poses challenges, but
also offers opportunities to make a leap in the quality of medical care. Overcoming financial barriers
and promoting global collaborations are essential to ensure that cutting-edge technologies are accessible
to everyone, regardless of their economic location. The support of the IAEA was essential to assimilate
the new technology through the training of human resources in experience centers. The learning curve
had a rapid ascent as we were able to count on IAEA experts for advice on each of the key points to
implement PET/CT hybrid technology. The technology was well received by healthcare physicians,
mainly in haematology and oncology.
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Migrated (OMENTAL) IUCD: A case report
H. M. Mohammed', U. A. Gwaram?

"Department of Radiology, BAZE University Hospital Abuja, Nigeria
*Department of Surgery, BAZE University Hospital Abuja, Nigeria

Background

Contraception is an essential component of sexual and reproductive health issues used worldwide
especially in Nigeria, which has a high fertility rate. The intrauterine contraceptive device (IUCD) is one
of the most frequently used safe, effective, economical and reversible contraceptive method for most
women regardless of their health status. However, many complications associated with the [IUCD have
also been described like migration to adjacent organs. Incidence of migration is about 0.5 to 1/1000 only
1. In this report, we present a complication of the IUCD in which the device perforated the uterus and
migrated to the omentum.

Case Report

Mrs ZS, a 24-year-old housewife with one child who was referred from a peripheral hospital to the
radiology department of BAZE University Hospital for Ultrasound and pelvic CT with a 3 day history of
mild RIF abdominal pain with no other additional symptom. She had spontaneous vaginal delivery 7
weeks prior to presentation with IUD insertion a week ago. She experienced pain and bleeding during
the IUCD insertion but was told it was normal. The pain continued which led to her referral. On
presentation, she was calm, not pale, anicteric and not dehydrated. Pulse rate was 88bpm while her
blood pressure was 120/80mmHg. Her abdomen was generally tender, but the tenderness was more
marked at the right iliac fossa. Vaginal speculum examination was normal.

Ultrasound examination (FIG I) revealed an echogenic structure seen in-between the bowel loops which
were thickened with no IUCD in the endometrial cavity. The CT Scanogram (fig II) showed the IUCD
high up in the abdomen and axial images with coronal and sagittal reconstruction (fig II1) showed the
migrated IUCD entwined in omentum surrounded by bowel loops.

She was planned for exploratory laparotomy with [UCD removal which was successful (fig IV). She did
not receive any blood transfusion. She received antibiotics, intravenous fluids and analgesics. She
commenced oral intake and was discharged the next day in a stable condition.

Figure 1. USS Images
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Radiation Safety in Radionuclide Therapy
S. Somanesan
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Background

Radionuclide therapy in a growing arm of Nuclear Medicine that has had a resurgence in the last few
decades due in part to the number of newer therapeutic radiopharmaceutical agents available for
radionuclide therapies. The radiation safety program in the delivery of radionuclide therapy service is
significant as the radioactivity involved is generally high with the need to ensure radiation safety
procedures for staff, patient, general public and the environment. Typically, a large mean infused
radioactivity (e.g.: 5000 MBg/patient) is utilised, with possible contamination of staff and environment,
close proximity of staff to patient and/or source and frequent treatments for these cancer patients.

Methodology

The radiation exposure to both radiopharmacy, medical physicist, nursing and clinical staff and others as
a result of these newer radionuclide treatment involving alpha (o)) and beta () radionuclides were
assessed due to the highly energizing a and B particles. The availability of commercially available local
shields, barriers were assessed as well as a detailed literature review concerning radiation safety aspects
in the preparation and administration of the new alpha and beta emitting radionuclides was undertaken.
Another key component of radionuclide therapy service delivery is the presence of internationally
available harmonised and sustained radiation safety training not just for the staff of the department of
Nuclear Medicine and Molecular Imaging but also to the other non-radiation hospital staff such as
inpatient ward nurses. The overseeing of this training and supervision of personnel, in radiation safety
aspects such as decontamination techniques in the event of a radioactive spill were compared across
institutions as well.

Results

A comprehensive set of best practice guidelines for clinical radiation safety during therapy has been
developed based on the collective operational experience radiation safety professionals over the years
while providing radionuclide therapy service at SGH. Significant findings in lutetium-177 and actinium-
225 radionuclide therapy administered in an unshielded room is presented.

Conclusion

The guidance contained in this presentation will assist radiation safety professionals in the implementation
of safe, practical, reproducible and effective radionuclide therapy programs, even at small sites with
limited to no experience in radionuclide therapies.
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Radium Dichloride Micellar Solution: Overcoming Limitations
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Background

Radium-223, known for its alpha-emitting properties, was previously utilized in treating bone
metastases in castration-resistant prostate cancer, but it led to short-term adverse effects such as
diarrhoea and vomiting due to its elimination via the gastrointestinal tract.

Aim
This study aimed to address these drawbacks by employing a nanosized micellar form of [**Ra]RaCl.,.

Methodology

The creation of this micellar form involved mixing [**Ra]RaCl, aqueous solution with a Pluronic F127
micellar dispersion, resulting in an average particle size of about 149 nm, as determined through
dynamic light scattering.

Results

Investigations conducted on healthy mice revealed that this micellar version exhibited strong bone-
targeting abilities and was primarily expelled through renal pathways, in contrast to the gastrointestinal
route observed with the non-micellar form. The pharmacokinetic assessment showed a reduced
distribution volume and an extended elimination half-life. Furthermore, biochemical evaluations
demonstrated that this micellar form did not significantly alter various enzymatic activities in the treated
mice. When applied in the treatment of osteosarcoma, the micellar version led to tumour regression
characterized by extensive necrotic areas in the treated specimens. This study underscores the efficacy
of micellar suspensions as nanocarriers in enhancing drug delivery, mitigating side effects, and
increasing the therapeutic index in cancer treatments. The micellar solution's path of renal excretion
potentially lessens gastrointestinal side effects while preserving its bone-targeting capabilities.

Conclusion

The findings confirm the effectiveness and safety of the micellar [**RaJRaCl, in reducing
gastrointestinal elimination, facilitating renal excretion, and successfully diminishing osteosarcoma.
Nevertheless, the authors advocate for additional research to evaluate the therapy's efficacy and for
clinical application, including investigations into dose-response relationships and organ/tissue
dosimetry. This article thoroughly explores the advantages of using a nanomicellar formulation of
[**Ra]RaCl, in oncology, particularly in treating osteosarcoma, emphasizing its enhanced safety and
precise targeting features.
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Report of the first PET/MRI imaging using [68Ga] Ga@GO@Fe304-cys-CdTe
nanocomposite in Iran

S. Y. F. Hosseininezhad', A. Amiri?, H. Zare?, M. E. Kalantari?, S. F. Zenjanab'

! Radiation Application Research School, Nuclear Science and Technology Research Institute,
Iran
2 Department of Physics, Yazd University, Iran

Background

The development of unified positron emission tomography and magnetic resonance imaging (PET/MRI)
agents flourished a new scenario for cancer diagnosis, treatment, and follow-up. Multimodal imaging
integrates morphological and functional details from different modalities, which cannot provide a
comprehensive pathophysiological outline, individually. In-vivo radioisotope delivery has been the main
focus of research on radiolabeled graphene oxide (GO) nanosheets.

Methodology

In this context, we present the functionalization of the surface of GO nanosheets with Fe304 magnetic
nanoparticles, cysteine amino acid as an interface ligand, and cadmium telluride quantum dots.
GO@Fe304-Cys-CdTe was characterized by photoluminescence (PL), Transmission electron
microscopy (TEM), Fourier transform infrared spectroscopy (FTIR), X-ray powder diffraction (XRD),
Scanning electron microscopy (SEM), and vibrating sample magnetometers (VSM) analytical methods.
To enable In-vivo PET imaging, the GO@Fe304-cys-CdTe QDs were labeled with 68Ga to yield
[68Ga] Ga@GO@Fe304-cys-CdTe QDs. Furthermore, serum stability tests were performed and the
biological behaviour of the nanocomposite was evaluated in rats bearing fibrosarcoma tumour.

Results

Taking into account that in radioimmunoscintigraphy, the accepted ratio of tumour to other organs
uptake is 1.5-2, and here the tumour to blood uptake ratios of [68Ga] Ga-Go@ Fe304-Cys-CdTe were
0.78, 1.33 and 3.60 at 60, 90 and 120 min post injection respectively, These results suggested
remarkable tumour uptake. Tumour uptake of the [68Ga] Ga-Go@ Fe304-Cys-CdTe at three evaluated
times (60, 90 and 120 min) are 1.53%, 1.75% and 2.41% suggesting "2 h" after injection as the best time
for imaging. MR images were taken 1 h post injection of NPs (Figure 1.)
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Figure 1. PET image of [**Ga] Ga-Go@ Fe;04-Cys-CdTe radio nanocomposite in normal rat (a), 7>-
weighted MRI images of GO@Fe;04-CysCdTe at Fe concentrations of 0.4 (mM) at 3.0 T (b)

—Abdominal area

Bladder

Figure 2. Coincidence imaging of the [**Ga] Ga-Go@ Fe;04-Cys-CdTe in rats bearing fibrosarcoma
tumour at 60 min post injection.

Conclusion

Positron-emitting radionuclide along with a magnetic (Fe304) component will help to design a bimodal
imaging probe (PET/MRI) which will offer the advantages of combined imaging techniques and further
possible used in localized hyperthermia/radionuclide therapy for treatment of cancer (Figure. 2).
Overall, [68Ga] Ga@GO@Fe304-cys-CdTe QDs nanocomposite shows great promise as a radiolabeled
imaging agent owing to high accumulation in tumour region.
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Zirconium-89 labeled-quantum dots as a potential in vivo dual-modality PET/OI cancer
imaging agent

S. F. Zenjanab, S. Y. F. Hosseininezhad

Nuclear Science and Technology Research Institute, AEO, Iran

Aim

The present study focuses on the synthesis and biodistribution of cadmium telluride quantum dots
labeled with zirconium-89, as a bimodal nano composite containing a fluorescent component (QDs) and
a positron emitting element to make a PET/FLI bimodal imaging agent.

Methodology

Synthesis and characterization of cadmium telluride quantum dots (size and fluorescent properties),
radiolabeling and quality control, and then animal studies including investigating biodistribution,
tumour accumulation, mechanism of excretion of radiolabeled compound from the body and PET
images have been studied.

The in vivo behaviour of [*Zr]Zr-CdTe QDs was evaluated and compared with [**Zr]Zr-Chloride using
PET imaging.

Results
The results indicated the rapid and targeted accumulation of radio labeled nanoparticles in the tumour.

Conclusion
Due to the superior properties of the zirconium-89 radioisotope and appropriate biodistribution,
these labeled nanoparticles were introduced as potential PET/FLI bimodal imaging agent.
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Significance of the Perugini G1 score on scintigraphy with bisphosphonates in the
diagnosis of cardiac amyloidosis
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Coriu**, M. Draghici®, C. Dobrea®, S. Onciul’, R. Jurcut**
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Romania
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3 Department of Cardiology, Expert Center for Rare Genetic Cardiovascular Diseases, “Prof. Dr.
C.C. lliescu” Emergency Institute for Cardiovascular Diseases, Bucharest, Romania

4 Department of Hematology, Fundeni Clinical Institute, Bucharest, Romania

> Department of Neurology, Fundeni Clinical Institute, Bucharest, Romania

® Department of Pathological Anatomy, Fundeni Clinical Institute, Bucharest, Romania

" Department of Cardiology Floreasca Emergency Clinical Hospital, Emerald Medical Center,
Bucharest, Romania

Background

Amyloidosis is a heterogeneous group of diseases caused by extracellular deposition of insoluble fibrils
in multiple organs. Several types of amyloid can infiltrate the heart resulting in a restrictive
cardiomyopathy, heart failure, and arrhythmias. The most clinically relevant cardiac involvement occurs
in primary light-chain (AL) amyloidosis, hereditary or variant transthyretin amyloidosis (ATTRv), and
wild-type transthyretin (ATTRwt) amyloidosis. In recent years, the sensitivity of bisphosphonate
scintigraphy (BS) has been validated for the non-invasive diagnosis of cardiac amyloidosis. The semi
quantitative visual grading score (Perugini) G2/G3 is pathognomonic for amyloid cardiomyopathy with
ATTR. BS together with cardiac imaging (US or MRI) can diagnose ATTR amyloidosis, only if AL
amyloidosis is excluded, by measuring free light chains (kappa, lambda and K/L ratio) in serum and
urine with immunofixation. Subcostal radiotracer intensity uptake at the level of the left ventricle (G1
score) is often challenging and compliance with the acquisition, including SPECT, and interpretation
protocols, decrease false positive or negative results.

Objective: In this paper, we intend to present some cases with equivocal uptake score and low
sensitivity of BS in the diagnosis of cardiac amyloidosis.

Results

In the period 01.2017 - 01.2023, we studied all the 244 referred patients, for the screening or
confirmation of cardiac amyloidosis. G1 score was found in 7 patients: 1 ATTRIle127Val, 4 AL
amyloidosis, and 2 were negative for ATTRv or AL amyloidosis. The prevalence of the G1 score in the
nuclear medicine department of the Fundeni Clinical Institute and Affidea Bucharest was 2.8%.
Equivocal semi-quantitative score (G1) can be present in AL amyloidosis in some genetic variants, or at
the onset of ATTR amyloidosis.

Conclusion
The G1 visual score in BS must trigger a diagnostic chain to exclude AL amyloidosis or to
confirm an ATTR amyloidosis at the onset or with a genetic variant less sensitive to BS.
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Gall Bladder Visualization Following [177Lu]Lu-DOTA-TATE Therapy Not Observed in
Prior Diagnostic or Therapeutic Scans

G. Mundaca, T. Massardo, A. Rojas, J. Donoso, F. Gomez
Nuclear Medicine Section, Hospital Clinico Universidad de Chile (HCUCH), Chile

Background

Neuroendocrine tumours (NETs) represent only 0.5% of all malignant neoplasms. The incidence varies
from 2.5 to 8.3 per 100,000 populations and has seen an exponential increase over the last decades.
Therapy with beta-emitter radiolabelled somatostatin peptide analogues with Ytrium-90 or Lutetium-
177 is indicated for patients with functioning NETs with overexpression of somatostatin receptors on
their surface.

In our center, 24 patients have been admitted for treatment since 2006 to date, with 94 cycles of therapy
in total, mostly with Lutetium-177; since 2019 we follow the NETTER trial. All administrations have a
whole body biodistribution scan 24 hours post therapy; in none of them we have observed biliary
excretion of the radiopharmaceutical similarly to observed with Gallium-68 DOTAS or Fluorine-18
AIF-NOTA-Octreotide (FAN) for diagnostic PETs.

Clinical Case

61-year-old male with pancreatic neuroendocrine tumour diagnosed and resected in 2022. While being
treated with Sandostatin®, he presented local recurrence with a small liver lesion in the right lobule and
a vertebral lesion suggestive of secondary involvement, evidenced in PET/CT with [®*Ga]DOTA in
2023, so the multidisciplinary committee indicated ['”’Lu]Lu-DOTA therapy. Our patient has already
received 3/4 cycles (7.4 GBg/each). See Figures A-D.

A. 68Ga-DOTA PET/CT scan showing increased uptake in the pancreatic remnant lesion, liver
lesion and left para-aortic lymph node.

B. Biodistribution scan performed with planar gamma camera after the first cycle of 177Lu-
DOTA with moderate and irregular uptake in the liver (gallbladder projection) interpreted
as a possible new liver lesion.

C. Biodistribution scan after the second cycle of 177Lu-DOTA, 3 months later shows uptake
in the liver (gallbladder projection) now of greater intensity and better definition; a PET
was requested to rule out further tumor involvement.

D. PET/CT 18F-FAN showing lesion in pancreatic remnant, disappearance of the hepatic
lesion and persistence of left paraaortic adenopathy. Gallbladder without morphological or
uptake abnormalities.
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Discussion

Currently, only two similar cases have been published in the literature, however, both were in their first
dose of ['”’Lu]Lu-DOTA. Subsequent to planar imaging, one patient underwent SPECT/CT in the same
instance and another was studied with magnetic resonance (MRI) ruling out secondary hepatic
involvement. In our case, we performed PET/CT with FAN. On the other hand, physiological uptake in
the gallbladder has been described as an incidental finding in 111In-octreotide scintigraphy, as well as in
[®*Ga]DOTANOC PET as a rare finding.

Among all NETs, the prevalence of gallbladder involvement is 0.5%, representing approximately 2.1%
of all gallbladder tumours. Epidemiological data on metastatic gallbladder involvement of a primary
NET have not been reported. In contrast, the liver is a frequent site of metastasis, independent of the
location of the primary; patients presenting with metastatic lesions approximately 80% will have liver
involvement.

NETs are a growing neoplasm. The liver is a frequent site of metastasis, but not the gall bladder. Due to
the increased survival of patients with metastatic NETs with radiolabelled peptide therapy; it is
frequently indicated for the management of well differentiated cases. Although, until now, the
visualisation of the gallbladder in scans after ['"’Lu]Lu-DOTA-TATE administration has been
physiological, it is necessary to rule out previously undocumented liver metastases, especially when
there is a change in shape and/or intensity of uptake at this level in scans of the same patient.

This false positive should be recognized and could have been avoided with the use of SPECT
CT not available in our center; however, the CT from the PET System we have could be
employed if there is a new clinical doubt in case of possible intratherapy progression
considering the high cost of this theranostics cases. Another option are PET/CT with
[®8Ga]DOTA or FAN, depending on availability or morphological imaging such as MRI.
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Role of a Careful Quality Control of the acquisition and interpretation in multigated
ventriculography in a cardio-oncology patient

G. M. Soto, A. R. Flores, O. Barajas, E. Chaigneau, J. Dupouy, F. Gomez, T. M. Vega, A.
Matamala

Hospital Clinico Universidad de Chile, Chile

Background

47yo female with arterial hypertension under enalapril and amlodipine, BMI 34.9 kg/cm?, with right
breast cancer cT4bN2MO; biopsies: infiltrating ductal carcinoma poorly differentiated; ER(+)90%;
PR(+)90%; HER2(+); FISH(+); Ki67:70%;luminal B.

She received 6 cycles of neoadjuvant chemotherapy (Carboplatin, Docetaxel and Trastuzumab) with
good tolerance and tumour size decrease; in May 22 total mastectomy and axillar dissection was
performed with residual disease (pT1c and pTNO) which new anti-HER-2 treatment indicated for 14
cycles every 21 days plus adjuvant radiotherapy. Periodic clinical and lab controls as well as cardiac
evaluation were performed. Multigated ventriculography with Tc99m-labelled red blood cells (MUGA)
in July 2022 showed good biventricular systolic function, narrow RR duration histogram and adequate
intra and interventricular synchrony and preserved left ventricular volume.

She continued her protocol without incidents, asymptomatic; in her 8th cycle, MUGA presented a
slightly altered triggering and some shorter beats with left ventricular ejection fraction (LVEF) within
normal limits. The EKG showed sinus rhythm, non-specific abnormal repolarization and prolonged QT.
After the 11th cycle a new MUGA (Figure A) showed a marked abnormality of the heart rate histogram
and a decrease in manual and automatic LVEF and also in the right ventricular ejection fraction
(RVEF); the report suggested to evaluate for arrhythmias. A prior thorax CT, showed opacities
compatible with residual actinic damage (Figure B). A new EKG, demonstrated a baseline sinus
rhythm, bigeminy, ventricular extrasystoles with incomplete LBBB, plus anteroseptal non-specific
ventricular repolarisation disorders (Figure C).

She reported greater fatigue, no dyspnea, or angina and occasional palpitations; specific cancer
treatment was temporarily suspended. Cardiologists evaluated the patient: normal Pro BNP; arrhythmia
Holter: frequent ventricular extrasystoles in pairs. Heart failure was ruled out and treatment was
authorized to continue, completing the 14 cycles, without incidents or cardiac disease evidence. MUGA
was repeated biventricular function recovery. Subsequently, MUGA, found preserved left function with
significant LVEF increase. Right ventricular function was decreased, persisting mildly abnormal.

The Table shows biventricular systolic function values and the histograms of consecutive beats (Figure
D). The diastolic function analysis also showed an important worsening in time to peak filling rate
(TTPFR) that improved in the last controls; peak filling rate/stroke volume expressed in %/sec was also
abnormal and then recovered.

Final diagnosis: Cardiotoxicity due to monoclonal antibodies in a hypertensive patient with breast
cancer already undergoing chemo and radiotherapy.
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Several oncologic agents currently used in some tumours can cause mainly dilated cardiomyopathy and
heart failure with myocardial damage, occasionally irreversible. Both short and long-term cardiotoxicity,
with or without thorax radiation-induced toxicity may be present. Its degree is also dependent on factors
such as gender, age and other traditional cardiovascular risk factors. Periodic rest MUGA allows to
follow-up biventricular function in these patients. The technique even allows to evaluate diastolic early
dysfunction. Careful attention of the EKG gating may detect rhythm abnormalities.

2022 ESC Guidelines on cardiooncology do not include MUGA as first line imaging method
due to radiation exposure, however it could be used in cases where the high reproducibility of
the technique is needed.

&

Jun 23

ms/ laido

500 1000 1500

ms/ latido
Planar Technigue July 22 Jan 23 Apr 23 May 23 June 23
manual 63.4 58.7 504 56.0 65.4
LVEF (25)
automatic 58.8 516 46.9 54.5 61.5
RVEF (%) | manual 60.1 53.0 453 50.7 41.5
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Effect of Correction Methods on Image Resolution of Myocardial Perfusion Imaging using
SPECT Combined with CT Hybrid Systems

N. L. Helal', H. M. Tantawy?, Y. G. Abdelhafez®, I. E. Saad?

"Nuclear & Radiological Safety Research Center, Egyptian Atomic Energy Authority, Egypt
’Department of Clinical Oncology and Nuclear Medicine, Faculty of Medicine, Cairo
University, Egypt

*Nuclear Medicine Unit, South Egypt Cancer Institute, Assiut University, Egypt

Background

It is very important to obtain a reliable diagnostic image to provide a better evaluation of heart
conditions. This can be done by increasing the image resolution of myocardial perfusion imaging (MPI)
using SPECT/CT hybrid system.

Aim

The purpose of this study is to evaluate the image resolution of MPI by different correction methods
such as Attenuation correction (AC), Scatter correction (SC), both attenuation and scatter correction
together (ACSC) and compare them with that of no-correction (NC).

Methodology

A total of 114 patients, 43 females and 71 males, Patient’s raw data were processed and analysed using
the program provided with the processing computer for calculations. The short axis (coronal) slices
resulted from the raw data reconstruction was chosen to draw the curve profile to identify the line spread
function on the image to create the FWHM curve. Profile statistics were calculated to obtain the value of
FWHM. Statistical analysis was made for the calculated FWHM values for AC, SC, ACSC, and NC to
determine the best image resolution. It turns out that applying the scatter correction method alone yields
better FWHM value for myocardial perfusion images than when using attenuation correction, and both
attenuation and scatter correction.

Conclusion
Image Resolution has been significantly improved by using scatter correction, attenuation correction,
and both methods together when compared with the non-corrected image resolution during the

reconstruction of SPECT/CT myocardial perfusion images.

Keywords: SPECT/CT; attenuation correction; scatter correction; image resolution; FWHM
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Medullary Thyroid Carcinoma Plus Multiple Metastases Detected By ["*F]JFDG/PET/CT
J. H. A. Cordova
Instituno Nacional de Enfermedades Neoplasicas, Peru

Background

Medullary thyroid carcinoma (MTC) constitutes 5-10% of all thyroid cancers. It does not originate in
thyroid cells, but in calcitonin producing C cells, is an aggressive form of thyroid cancer and can present
regional or distant metastases, mainly in lung, liver and bone. At the time of diagnosis serum calcitonin
(CT) and carcinoembryonic antigen (CEA) are the most important markers. The detection of the lesion
and metastases by imaging techniques is very important for the treatment of the disease. Conventional
imaging is the most commonly used, however, these may be limited when lesions are small or
undetectable, currently metabolic imaging such as PET/CT with ['*F]JFDG has proven useful in patients
with very high CT and CEA values with short doubling time.

Case Report

This is a case report of a 27-year-old male patient with a history of Cushing's disease and calcitonin
(05.02.2020): 19618, had FNA compatible with medullary cancer BETESDA VI, for which he
underwent total thyroidectomy + bilateral cervical dissection in another institution (03.10.20), whose
pathology was: MEDULAR THYROID CARCINOMA of 3 cm, N 34/42, MX. Subsequently, he was
admitted to our institution (15.10.20) where he had controls and CEA was found (28.11.2020): 3.53. In
2021 Sanger sequencing of the RET gene was performed, variant c.2410>A (p.Val804Met) was
detected, which confers moderate risk, markers: CT (19.01.2021):1312 and CEA (17.02.2021): 4.51,
continues in controls with CT: (27.08.2022):4185 and CT: (10.2022): 4639, GGO was performed
(19.09.22): Increased uptake left coxofemoral joint, MRI (16.01.23): bilateral avascular necrosis femoral
head predominantly left. CT:(14.04.2023): 6818, due to elevated CT levels, it was decided to do
PET/CT with ['"*F]JFDG (21.04.23): hypermetabolic hypodense lesion, hepatic segment III, hypodense
tissue adjacent to prevascular mediastinum and some pulmonary nodules not associated with
metabolism. CT:(08. 07.07.2023): 7092 and CT: (30.09.2023): 7666, with these results liver nodule
resection was performed (01.09.23): compatible with metastasis of medullary thyroid carcinoma of
1.8x1.5cm. The patient has CT scans (11.2023): round nodes, contrast hyperenhancers 8 mm in right
IA/B group, fractures due to insufficiency of the T8 and T11 vertebral bodies, no signs of recurrence in
the abdomen. CT (01.12.2023): 6221, neck ultrasound (16.12.23): TA oval lymph node, 2.9 mm,
fusiform, heterogeneous, hypoechogenic images, up to 11 x 4.8 mm in group IV right, suggestive of
adenopathy. Impressed adenopathy up to 6.2 x 4.8 mm in group VII. A PET/CT study was performed
with ["*F]JFDG (02.02.2024): new hypermetabolic lesions of metastatic appearance in cervical and
mediastinal nodes, as well as an increase of prevascular mediastinal lesions, pulmonary nodules and
lytic bone lesions. For these reasons the patient is tributary to therapy with multikinase inhibitor
(cabozantinib): he will receive his first dose.
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Fig.1 PET-CT with 18F-FDG of a 27-year-old male patient with medullary thyroid cancer plus multiple metastases. (4) Baseline MIP showing
evidence of liver metdstasis [B) Re-staging MIP showing disease progression at the nodal, pulmonary and bone level, as well as good response
at the hepatic level. {C, D and E) PET-CT in axial slices at the level of the mediastinum, pulmonary, liver and left femur, showing morphological

and metabolic progression.

Conclusion
Medullary thyroid cancer can be aggressive and present with RET gene mutations, as well as

increased calcitonin and CEA values, associated with short doubling time, and it is here where
PET/CT with ["*F]FDG can be useful to demonstrate progression.
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Novel Radiopharmaceutical 68Ga-DOTA-D-Alanine-BoroPro Expands the Scope of
Fibroblast Activation Protein Imaging Across Malignant and Non-Malignant Pathologies

C. L. S. Cuevas', E. Azorin-Vega', G. Ferro-Flores', N. P. J. Mancilla', M. L. Gutiérrez',
B. E. Ocampo-Garcial, J. V. Ahumada?, P. Vallejo-Armenta?

! Instituto Nacional de Investigaciones Nucleares, Mexico
? Instituto Nacional de Cancerologia, Mexico

Background

A novel radiopharmaceutical inhibitor tailored for SPECT imaging of the tumour microenvironment,
specifically aimed at fibroblast activation protein (FAP), has been developed based on the 99mTc-
HYNIC-D-Alanine-BoroPro (99mTc-HYNIC-iFAP). This study focuses on the development of a new
radiotracer, 68Ga-DOTA-D-Alanine-BoroPro (68Ga-iFAP), for PET imaging and evaluate its efficacy
in identifying FAP expression in both malignant and non-malignant tissues.

Methodology

The synthesis process involved a coupling reaction between p SCN-benzene-DOTA and HYNIC-iFAP
iFAP for the 68Ga labeling process, and radiochemical puriy verification was made using the radio-
HPLC method. To evaluate specificity, 68Ga-iFAP was tested in HCT116 cells, where FAP expression
was confirmed through immunofluorescence and Western blot analysis. Furthermore, biodistribution
and biokinetic studies were performed in murine models. The uptake of 68Ga-iFAP at the myocardial
level in mice subjected to induced infarction was assessed.

This study also included three healthy volunteers and three patients. Among the patients, two were
diagnosed with high-grade glioblastoma and breast cancer, while the other one had recently experienced
a myocardial infarction. For each patient, PET/CT imaging was conducted after the intravenous
administration of 68Ga-iFAP, and subsequently, initial images of 68Ga-iFAP were captured for both
healthy individuals and the aforementioned patients.

Results

The ligand DOTA-D-Alanine-BoroPro, employed in the synthesis, underwent comprehensive
characterization using UV-Vis, FT-IR, and UPLC mass spectroscopy, confirming its chemical purity at
98%. The resulting 68Ga-iFAP displayed a radiochemical purity surpassing 95%. Additionally, in vitro
and in vivo studies showcased the targeted binding of 68Ga-iFAP to FAP, its swift renal elimination,
and its effective visualization of locations associated with diverse cancers, such as glioblastoma, breast
tumours, prostate cancer, and myocardial infarction.
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Figure 1. (a) Patient diagnosed with high-grade glioblastoma exhibiting radiopharmaceutical “Ga -iFAP uptake in lesion
associated with prostate cancer. {b) Comparative imaging of radiopharmaceuticals 58Ga-iFAP and '#F-FDG uptake in a patient
with triple-negative breast cancer.

Conclusion

The PET imaging radiotracer 68Ga-DOTA-D-Alanine-BoroPro (68Ga-iFAP) exhibits promising
attributes as a novel radiotracer for detecting fibroblast activation protein (FAP) in both malignant and
non-malignant tissues. Analytical results affirm its resilient stability in human serum, its in vitro and in
vivo specificity for FAP, and swift rapid renal clearance through the kidneys. The findings of this study
emphasize the importance of conducting additional research, including dosimetric and clinical studies,
to validate the sensitivity and specificity of 68Ga-iFAP PET imaging in detecting FAP expression.
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A retrospective study on the concordance of the OSEM and Q. Clear reconstruction
algorithms in ["*F]FDG PET/CT imaging of female patients with breast cancer

T. J. Lam, S. I. Gacula
Cardinal Santos Medical Center, Philippines

Background

As of 2020, female breast cancer has surpassed lung cancer as the leading cause of cancer incidence
worldwide. The management of breast cancer involves a multidisciplinary approach with nuclear
medicine and molecular imaging techniques, particularly positron emission tomography-computed
tomography (PET/CT) using fluorine-18 fluorodeoxyglucose (['*F]FDG), playing an important role. The
current standard for PET/CT imaging reconstruction is the use of the ordered subset expectation
maximization (OSEM), an iterative statistical algorithm. Innovatively, a relatively new Bayesian
penalized-likelihood (BPL) iterative PET reconstruction algorithm developed by GE Healthcare, called
Q.Clear, has been introduced into GE PET/CT scanners. This study examined the concordance of the
Q.Clear algorithm with the standard OSEM algorithm in the interpretation of PET/CT imaging in female
breast cancer patients at different stages of management.

Methodology

This is a retrospective cohort study of PET/CT scans of female patients with biopsy-proven breast
cancer, categorized into three groups according to clinical indication. A total of 4,460 ['*F]FDG PET/CT
scans were performed between March 2017 to May 2021. Out of 639 PET/CT scans of adult, female
patients with histopathologically proven invasive mammary carcinoma, 105 eligible scans were included
in this study. Scans were categorized to one of three groups according to clinical indication: staging
prior to initiation of treatment (S-PET), evaluation of response to interim or completed treatment (T-
PET), and surveillance for the detection disease recurrence (R-PET). The Shapiro-Wilk test was
performed to verify normal distributions. Paired T-test was used to determine the mean difference of
SUV and SUL parameters between the Q.Clear and OSEM reconstruction algorithms, for reference
regions in the liver and MBP and identifiable target lesions across the entire cohort. The p-value
generated from the statistical calculator determined the significance level of each group. A p-value of
less than 0.05 was considered statistically significant. Cohen's kappa (k) was used to calculate the
intraclass correlation coefficient between the two algorithms for the three groups.

Results

PET/CT scans of 105 female breast cancer patients, aged 24-89 years, with mean BMI of 24.9 £ 4.5,
referred for staging (34%), treatment evaluation (22%), and recurrence detection (44%) were included.
Intraclass correlation coefficients demonstrated perfect agreement (k=1.0) for all groups. Metabolic
responses per lesion had moderate agreement (k=0.593) with more favorable responses seen in Q.Clear
for discordant lesions. Significantly higher average SNR for liver and target lesions (p<0.0001 and
p=000.8, respectively) and average SUV and SULnax for target lesions (p=0.0254 and p=0.0267,
respectively) were calculated in Q.Clear. Differences for SUV and SUL parameters of reference regions
were not statistically significant.

Conclusion
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Q.Clear and OSEM algorithms were concordant for staging, treatment evaluation, and recurrence
detection in PET/CT scans of female breast cancer patients. Q.Clear may be used preferably for its
higher SNR. However, we recommend using the same PET/CT reconstruction algorithm for treatment
evaluation due to significant differences in SUVnax and SULnax for target lesions between the two
algorithms.
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Trends in the Utilization of Hybrid-Imaging Facilities in Africa and their Impacts in
Managing Cancer and Other Non-Oncologic Clinical Disorders

Y. J. Lagebo
School of Medicine, College of Health Sciences, AAU, Addis Ababa, Ethiopia

Background

The well termed radiation related Medical Hybrid Imaging Facilities at common contemporary use for
clinical applications are SPECT/CT, PET/CT and PET/MRI. These facilities are mainly employed in
Nuclear Medicine & Molecular Imaging (NMMI)practices. Cancer has been one of the enormously
daunting phenomena to the public health of the Global Community both in the developed and
developing nations. The crucial roles being played currently by these imaging facilities to accurately
diagnose cancer and other fatal non-communicable diseases (NCDs) are unequivocally apparent.

Methodology

The survey-based study embracing the combination of qualitative and quantitative approach of the
prevailing data observations, collection and their critical analysis was conducted via extensive literature
review including the most recently published articles on hybrid-imaging. In addition, special-survey-
focus was also paid to observe the African scenario regarding these facilities via pertinent literature
explorations including the IAEA references, one to one interview administered to few experienced
professionals through personal communications as well as the complimentary critical observations &
analysis of the author.

Results

This survey-based study has proved that the prevailing total number of hybrid imaging facilities
(SPECT/CT, PET/CT & PET/MRI) in Africa has been observed to be extremely low compared to that in
the other developed regions of the world which in turn has adversely impacted the effective
management of cancer & other fatal NCDs in Africa. For example, in 2022 the total number of PET/CT
cameras in Africa was 63 most of which were installed only in seven African countries among 54 &
currently there is only one advanced version functional PET/MRI in Africa. However, many countries in
Africa currently are on the move towards initiating NMMI Programs which makes the future optimistic
& promising to the continent concerning the accessibility of hybrid imaging facilities. The study has
also indicated that significant technical progresses on Hybrid-Imaging-Facilities specially within this
decade (3-5 years) along with the associated continuing developments in novel radiopharmaceuticals &
contrast agents have been playing pivotal roles in rendering them to be incrementally conducive to more
accurately diagnose a variety of cancers & NCDs which are currently the major causes of morbidities &
mortalities to the global communities.

Conclusion

Some of the technological drawbacks that have been observed earlier with the hybrid imaging facilities
which in turn have hampered their broader clinical roles at present are continuing to be resolved
significantly and their diversified/broader clinical applications are being enhanced contemporarily. The
practical applications of such facilities along with their corresponding novel radiopharmaceuticals and
contrast agents for the effective management of Cancer & other NCDs have been meaningfully
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actualized in most countries within the affluent Global Regions unlike that in Africa. Consequently, the
prevailing management of Cancer & Other fatal NCDs in most African countries is unacceptably low &
highly compromised due to the absence/inadequate availability of these facilities.
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"National Cancer Institute, Cairo University, Cairo, Egypt
’Radiology Department, ALNAS Hospital, Cairo, Egypt

Purpose

To investigate the feasibility and effectiveness of utilizing lower potential voltage (kVp) as a dose
reduction strategy in paediatric cardiac imaging while maintaining clinically acceptable image quality,
we aim to develop evidence-based protocols for safe and effective paediatric cardiac imaging,
promoting best practices in the field.

Background

Congenital heart disease (CHD), the most prevalent birth anomaly, poses a significant life-threatening
risk to infants. Infant cardiac computed tomography angiography (CTA) has become a pivotal tool for
evaluating complex CHD cases. Optimizing CT radiation doses necessitates techniques to reduce
exposure while preserving diagnostic image clarity. Modern CT systems incorporate dose modulation
and customized protocols to achieve this balance, particularly in paediatric imaging, where children are
more susceptible to radiation's effects.

Methodology

All ECG-gated cardiac CT examinations were performed on a third-generation dual-source CT system
(SOMATOM DRIVE; Siemens Healthineers, Germany), mean age (9.57+6.67 months) and mean
weight (6.9+£2.29 Kg). 200 children were examined using the 70-kVp protocol, whereas 200 children
received the 100-kVp protocol. Radiation metrics (CTDI,o, DLP) were compared between the two
acquisition techniques using SPSS V.22.0 software where a nonparametric test, the independent sample
Mann Whitney U test, was used to compare the two paediatric groups based on KVp (70 & 100). A
diagnostic radiologist and a paediatric cardiologist visually evaluated all CTA images.
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Figure 1. Weight and age distribution of patients who had ECG-gated cardiac computed tomography.
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Figure 2. Comparison between distribution of dose length product (DLP) and volumetric computed
tomography dose index (CTDlIyor) based on applied tube voltage.

Results

Applied No. of CTDI,, (mGy) DLP (mGy.cm) Age (months) Weight (Kg)
Voltage | patients Mean £SD Mean +SD Mean £SD Mean £SD
(min — max) (min — max) (min — max) (min — max)

(70kVp) 200 1.69 £0.47 33 +£9.28 10 £6.6 72+2.1
(0.75-2.49) (14.59 — 48.44) (1-25) (2.72-12)

(100kVp) 200 2.79 £0.83 54.33 £16.22 8.9 +6.6 6.5+2.4
(1.6 -5.31) (31.13-103.3) (1-24) (2.6-12)

Table 1: Age (months), Weight (Kg) and Radiation metrics (CTDIvo1 & DLP) of paediatric cardiac CT

examinations for two different protocols based on applied tube voltage (70&100 kVp)
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Figure 3. Comparison between the average volumetric computed tomography dose index (CTDI,) as a
function of patient’s weight based on applied tube voltage (70&100) kV.
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Figure 4. Comparison between the average dose length product (DLP) as a function of patient’s weight
based on applied tube voltage (70&100) kV.

Median (IQR)
Radiation metrics Group(A) 70kVp Group(B) 100 kVp P - value
(N=200) (N=200)
CTDILy (mGy) 1.68 (0.83) 2.67 (1.2) 0.000
DLP (mGy.cm) 32.77 (16.15) 51.94(23.39) 0.000

Table 2: Independent Samples Mann-Whitney U Test between Group (A) 70kVp and Group (B)
_100kVp

According to Mann-Whitney U Test, Volume CT dose index and Dose length product were significantly
lower in the 70-kVp group compared with the 100-kVp group

The mean CTDI, and the mean dose-length product were 1.69 mGy and 33 mGy-cm for 70- and

2.79 mGy and 54.33 mGy-cm for 100-kVp scans, respectively (P <.001). The mean CTDI,, was 39%
lower at 70 kVp than at 100 kVp.

Conclusion

Paediatric ECG-gated cardiac CT scans performed at 70 kVp significantly reduce radiation exposure
compared to traditional high peak kilovoltage (100 kVp) scans, without compromising diagnostic image
quality. Therefore, 70 kVp has emerged as the preferred approach for contrast- enhanced, ECG-gated
cardiac CT examinations in children.

58



IAEA-CN-326/62

Tertiary Hyperparathyroidism Detected by MIBI SPECT-CT: An interesting Case Report
at NINMAS

S. Reza
National Institute of Nuclear Medicine & Allied Sciences, Bangladesh

Background

Tertiary hyperparathyroidism is a life-threatening condition in patients with chronic kidney disease
(CKD). It occurs as a sequel of long-standing secondary hyperparathyroidism which results from
hypocalcaemia in CKD patients. In hypocalcaemia, parathyroid glands are stimulated to produce
parathormone (PTH) to combat hypocalcaemia. In long standing hypocalcaemia, parathyroid glands
start functioning autonomously, produce excess of PTH which results in high serum calcium level
despite of withdrawal of calcium and vitamin D supplementation and the condition of high serum
creatinine, high PTH, high serum calcium, and low serum phosphorus is known as tertiary
hyperparathyroidism (THPT). Its definite treatment is surgery. Dual head SPECT with combined CT
scan plays an excellent role in the localization of parathyroid adenoma/hyperplasia in CKD patients.

Case Report

A 48 years old diabetic, hypertensive female presented with generalized weakness and pain in both
lower limbs for last two months. She was a patient of chronic kidney for a long time and had H/O
repeated episodes of nephrocalcinosis which were treated accordingly. Biochemically she had very high
level of PTH- 1069 pg/ml (normal range 9 — 80 pg/ml), Serum calcium level 11.2 mg/dl (normal range
8.6 -10.3mg/dl) and serum phosphate level was 2.02 mmol/l (normal 2.05 to 4.50 mmol/L). At present,
her serum creatinine was 4.72 mg/dl (normal range 0.6 — 1.2 mg/dl). The patient was referred to
NINMAS for detection and localization of parathyroid adenoma/hyperplasia. Ultrasonography of neck
showed multinodular goitre with two hypoechoic soft tissue masses near upper pole of left lobe.

Patient underwent 99m-Tc Sestamibi SPECT/CT parathyroid scintigraphy at scintigraphy division of

NINMAS which showed two focal activities near upper and mid region of left lobe of thyroid gland, at
level C5-6.
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Figure 1. A 48years old female positive for parathyroid Adenoma in Hybrid SPECT/CT Tc-99m
Sestamibi Scan

Conclusion
Untreated tertiary hyperparathyroidism is associated with similar risks to those of primary

hyperparathyroidism. SPECT - CT fusion is a great imaging technique that provides a three-dimensional
functional image with advanced contrast resolution to improve preoperative localization of parathyroid

adenoma’/hyperplasia.
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Efficacy of 18F-Fluorodeoxyglucose PET/CT in Pyrexia Of Unknown Origin : A South
Indian experience

B. Jois, RV Parameswaran, T. Syriac
Manipal Hospitals, India

Background

Pyrexia of unknown origin (PUO) refers to a condition in which the non-immunocompromised patient
has body temperature that rises above 38.3°C on multiple occasions / persisting fever for at least 3
weeks or multiple febrile episodes in at least 3 weeks for which no explanation can be found. The
differential diagnosis of PUO is grouped into 4 major categories: infections, non-infectious
inflammatory disorders, malignancies, and miscellaneous. Conclusive diagnosis cannot be attained in
most cases in spite of aggressive workup with advanced diagnostic procedures. As early phase of the
disease seldom shows substantial anatomic changes, conventional radiologic techniques are less helpful.
[18F]FDG PET/CT scan, if used at an early stage helps establish an early diagnosis and treatment by
avoiding repetition of unnecessary tests.

Objective
To analyze the efficacy of 18F-Fluorodeoxyglucose PET/CT in Pyrexia Of Unknown Origin

Methodology

This was a cross-sectional study conducted at a quaternary care center in South India from January 2022
to December 2023. Data of 100 patients who met the PUO criteria and had [18F]FDG PET/CT were
analysed. Whole body [18F]FDG PET/CT images were obtained from vertex to feet using a dedicated
16-slice PET/CT scanner.

Results
Out of the 100 patients studied, 73 were males, 27 females; predominantly in the age groups of 31-40
years and 61-70 years.

Spectrum of final diagnosis of the patients is detailed in Table 1. Forty two percent of the patients were
detected with lymphadenopathy; histopathology of the nodes in 32% of these patients had either
infective/malignancy/inflammatory causes (tuberculosis, non-caseating granuloma, lymphoma,
Kikuchi’s disease), reactive nodes in 6% of patients and was inconclusive in 4%.

Out of 100 cases analysed, majority of the cases were detected with infective pathology (63%), 14%
malignancy and 12% inflammatory disorders. A total of 78 patients, scan had positive correlation
(78%), out of which 11 were true negative in which no abnormal findings were detected either in
PET/CT or in gold standard tests, which in these cases were culture and serology. 49 from total of 63
infective cases (78%), 10 from total of 14 malignancy (71%), and 8 from total 12 inflammatory cases
(67%) showed positive correlation with respect to the corresponding findings on PET/CT corroborating
with final diagnosis confirmed by histopathology/culture and serology.

Fifteen patients showed negative correlation and 7 patients were inconclusive. The overall sensitivity
was 89% with a specificity of 61%.
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Table 1. Spectrum of cases analysed

CASES Total(n) | Positive Negative Inconclusive True-
negative

Abscess(splenic/liver/ 5 5
intramuscular)

Autoimmune disease

Cholangitis

Colitis

—_— = =N

Enteric fever

Hansen’s disease

Infective endocarditis

el e el B Y Y B S

Lung infection

N
\S)

Lymphadenopathy(Granuloma, 32 6 4

lymphoma)

Myelodysplastic syndrome

Meningitis

Myeloproliferative disorder

Plasma cell dyscrasias

Prostatitis

Pyelonephritis

Sinusitis

Spondylodiscitis

Thyroiditis

R = = o 9]~ o =] N —
el el el e e
—_

Vasculitis

Total 100 67 15 7 11

Conclusion

[18F]FDG PET/CT, with its high sensitivity, assists in early detection thereby initiating prompt
treatment and improving prognosis, when done as an initial investigation. The added ability to image
multiple organs and pathologies associated in a single procedure, establishes superiority of PET/CT in
detection of PUO over other imaging modalities.
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Al-Enhanced CT Imaging for Precise Early Detection of Lung Cancer: A Comprehensive
Approach Leveraging Deep Learning

A. Ayadi'?, N. Ahmed?, I. Hammami'*

! Tunisian Center for Nuclear Sciences and Technology, Tunisia
? Research Laboratory on Energy and Matter for Nuclear Science Development
(LR16CNSTNO02), National Center for Nuclear Science and Technology, Tunisia

Background

Lung cancer stands out as a significant global health challenge, imposing a considerable burden on
healthcare systems. The timely detection of this disease plays a pivotal role in enhancing patient
prognosis and treatment outcomes. Embracing the potential of artificial intelligence (Al) in medical
imaging processes has emerged as a promising strategy to boost diagnostic accuracy and efficiency in
lung cancer screening.

Objectives

This study aims to introduce a robust diagnostic aid system for the early detection of lung cancer from
CT images, leveraging shape and texture attributes to achieve effective lung nodule classification. Given
the critical importance of early detection in lung cancer, the integration of Al tools enhances the
potential for precise and timely diagnoses.

Methodology

The proposed methodology encompasses three pivotal steps. Firstly, a semantic segmentation step is
implemented, utilizing the U-Net convolutional neural network. Following this, a feature extraction and
selection step occurs, with the chosen features applied in the subsequent classification step using a
convolutional neural network (CNN). This comprehensive approach ensures an effective and nuanced
lung nodule detection process.

Results

The outcomes showcase a high level of accuracy in both the segmentation and classification of
pulmonary nodules through deep learning (DL). The U-Net algorithm achieves an impressive accuracy
01 99.16% and a Dice Coefficient (DSC) of 88.44% in segmentation. The classification results,
distinguishing between nodules and non-nodules, reach an accuracy of 90.36%. Further classifications
accurately discern subsolid nodules (solid or non-solid) with 91.89% accuracy and assess the
malignancy of nodules with an accuracy of 91.54%.
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Figure 1. (a) IMAGICARE INTERFACE; (b) Segmentation Window with Labels: (1) Input Image, (2)
Studied Organ Prediction, (3) Nodule Prediction (ROI), (4) Studied Organ Segmentation - Lungs, (5)
Nodule Segmentation, (6) Segmented Image; (c) (d) Classification Window.

Conclusion

In summary, this study presents a robust diagnostic aid system demonstrating high accuracy in the early
detection of lung cancer from CT images. The integration of Al, particularly utilizing deep learning
techniques, proves instrumental in achieving enhanced precision in lung nodule classification. These
results underscore the potential of the proposed system as a valuable tool for clinicians and healthcare
professionals, contributing to improved healthcare outcomes. Future endeavors will explore applying
this developed method in CT/PET imaging.

Graphical Abstract
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Highlights

- The integration of Al in medical imaging holds tremendous promise for revolutionizing lung cancer
screening, offering a more precise and efficient approach.

- Our deep learning-powered lung nodule detection system showcased remarkable segmentation
accuracy (99.16%) through the implementation of the U-Net algorithm.

- The proposed methodology seamlessly combines semantic segmentation using the U-Net algorithm
with attribute-based classification employing a CNN.

- Noteworthy achievements include high accuracy in distinguishing nodules from non-nodules
(90.36%), accurately classifying subsolid nodules (91.89%), and determining the malignancy of nodules
(91.54%).

- These results underscore the potential for significant advancements in early lung cancer detection and
diagnosis.

- The study highlights the invaluable contribution of Al tools in reshaping lung tumour screening,
offering promising prospects for substantial improvements in patient outcomes.
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Background

PSMA-based theranostics represent an emerging frontier in advanced prostate cancer treatment. This
study aims to assess the safety and efficacy of PSMA-based theranostics in managing metastatic
castration-resistant prostate cancer (PCa) among Lebanese patients.

Methodology

This retrospective study includes 28 male patients diagnosed with advanced PCa and treated with
PSMA-based theranostics between January 2016 and December 2022. The inclusion criteria was the
following: male patient with PCa who had undergone radical therapy, hormonal therapy, or
chemotherapy and showed rising PSA levels and disease progression on Ga-PSMA PET/CT. To be
included in the study, some patients underwent FDG PET/CT to rule out mismatch avid lesions. This
study focuses on the changes in Ga-PSMA uptake on follow-up imaging, bone pain improvement,
disease outcome, and adverse effects.

Results

The mean age of patients was 75 years. Patients received two to five doses of Lu-PSMA and faced
treatment interruption due to financial difficulties. Three of these patients were switched to Ac-PSMA
due to disease progression.

Initially, all patients received either radical prostatectomy (8/28) or radical radiotherapy (20/28).
Moreover, prior to starting Lu-PSMA treatment, patients had received first line hormonal therapy
(22/28) and chemotherapy (23/28). In addition to that, at the time of the first Lu-PSMA cycle, all
patients had metastasis, with bone and lymph node metastasis being the most common.

The results came as following: Ga-PSMA uptake on imaging was reduced in 43% (12/28) of patients,
while 39% (11/28) reported relief from bony pain. All three patients (100%) who received Ac-PSMA
had improvement in bony pain and decreased Ga-PSMA uptake on subsequent imaging. All patients
reported significant improvement in quality of life. Furthermore, 14% (4/28) of patients achieved
complete remission and 43% (12/28) had either a partial response to treatment or stable disease.
However, disease progression occurred in 21% (6/28) of cases, and 21% (6/28) of patients died due to
the following reasons: 7% (2/28) due cardiovascular disease, 7 % (2/28) due to sepsis, 4% (1/28) due to
COVID infection, and 4% (1/28) progression of metastatic of PCa (Figure 1). Adverse effects were also
reported, 4% (1/28) experienced salivary gland toxicity and 32% (9/28) experienced bone marrow
suppression.
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Figure 1. Various outcomes of PSMA PET/CT

Conclusion

PSMA-based theranostics can safely improve quality of life and increase overall survival rate in
patients with advanced PCa. PSMA PET/CT has a significant impact on patient management
and leads to significant pain reduction, decrease in PSA levels, and improved survival rates
when compared to conventional approaches. PSMA PET/CT emerges as an available and
effective therapeutic option with transformative implications on patient outcomes, particularly
in the context of metastatic castrate-resistant prostate cancer (MCRP). Further studies are
needed to evaluate the long-term efficacy and safety of PSMA-based theranostics in a larger
cohort of patients.
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Quantifying Radiation Exposure: Biokinetic Analysis and Dosimetry of ['*F|F-PSMA-1007
in Prostate Cancer Patients Using PET/CT Imaging

M. A. Said
Institut Kanser Negara, Malaysia

Background

Positron Emission Tomography-Computed Tomography (PET/CT) utilizing prostate-specific membrane
antigen (PSMA) ligands is pivotal in diagnosing prostate cancer. The novel tracer, ['*F]F-PSMA-1007,
offers enhanced production and biokinetic advantages over the standard [**Ga]Ga-PSMA-11. However,
limited dosimetry data exists for ['"*F]F-PSMA-1007, particularly in prostate cancer patients. Our study
addresses this gap, focusing on 4 patients to comprehensively investigate the biokinetics and dosimetry
dynamics of ["*F]F-PSMA-1007, aiming to optimize imaging protocols, ensure patient safety, and refine
treatment strategies in the context of prostate cancer diagnosis and management.

Methodology

Imaging procedures were conducted on a GE HealthCare MI DR system, utilizing a 3-D mode PET
acquisition protocol. Emission data underwent corrections for randoms, scatter, and decay, followed by
reconstruction using an ordered subset expectation maximization (OSEM) algorithm. The reconstruction
parameters included 2 iterations with 21 subsets and Gauss filtering for a transaxial resolution of 5 mm
at full width at half-maximum (FWHM). Attenuation correction was performed using unenhanced low-
dose CT data, reconstructed with a slice thickness of 3.75 mm.

Patients

To assess initial dosimetry, four healthy volunteers underwent ['*F]F-PSMA-1007 PET/CT scans at
multiple time points up to 180-minutes post-injection. Written informed consent was obtained from all
patients (n=5) with newly diagnosed high-risk prostate cancer. Imaging was performed 20-, 60-, and
180-minutes post-injection, and data were retrospectively analysed following local ethics committee
approval.

Radiation Dosimetry

Dosimetry analysis utilized by using MIM Software Version 7.4.5. Automatic rigid co-registration and
manual correction were applied to PET and CT datasets. Organs, including kidneys, liver, spleen, whole
heart, upper and lower large intestine, parotid glands, submandibular glands, and urinary bladder, were
segmented into volumes of interest (VOI) by using Contour Protégé Al+’s features. Time activity curves
(TACs) were generated for all organs, with curve fitting applied according to the software. Cumulative
activities (A) were calculated between time points using various methods, and residence times for
source organs were determined. Absorbed and effective dose calculations were performed using the
MRT SurePlan™ package.

Results

The average absorbed dose for all patients was determined to be 0.02 mGy/MBq, with the kidneys
registering the highest absorbed dose (AD) at 0.11, followed by the liver and spleen at 0.10.
Subsequently, the submandibular, parotid, and adrenal glands recorded a dose of 0.09, the gallbladder
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0.5, the brain 0.3, and the thyroid, rectum, prostate, and urinary bladder each exhibited absorbed dose of
0.2 mGy/MBaq.

Conclusion

In conclusion, our study emphasizes the prospective role of ['*F]F-PSMA-1007 in PET/CT
imaging for prostate cancer diagnosis, particularly noting the kidneys as a critical organ at risk.
These findings provide essential insights for enhancing patient safety and fine-tuning treatment
strategies, especially in cases of high-risk prostate cancer.
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Background

Monitoring of LVEF has been used to detect anthracycline cardiotoxicity. LVEF was monitored with
equilibrium radionuclide angiocardiography (ERNA) because of its low interobserver variability, high
accuracy, and reproducibility. Echocardiography and Gated Blood Pool SPECT (GBPS) were
subsequently developed to evaluate LVEF with the advantage of non-ionizing radiation and a 3-
dimensional technique. Recently, Cadmium Zinc Telluride (CZT) detectors were claimed to outperform
conventional Sodium lodide (Nal) detectors concerning image resolution and count sensitivity.
However, the effect of quantitative differences on LVEF results between two detectors is limited. This
study compared individual LVEF estimations between ERNA and GBPS using the conventional Nal
and CZT SPECT/CT scanners and echocardiography.

Methodology

This single-center study is a part of an international, multicentre, prospective, observational study called
the International Imaging in Cardio-Oncology Study (ICOS). We included 30 female patients at least 18
years of age who were newly diagnosed with breast cancer and scheduled for anthracycline-based
chemotherapy. Those with prior chemotherapy, pre-existing cardiac dysfunction, and prior significant
cardiovascular or other medical conditions were excluded. All patients underwent baseline ERNA,
GBPS, and echocardiography on the same day with clinical assessment. The ERNA and GBPS were
performed using approximately 740 MBq (20 mCi) of in-vivo labeled technetium-99m red blood cells
and scanned with Nal SPECT/CT (NM), followed by CZT SPECT/CT. Image acquisition and
reconstruction followed the ICOS’s protocol. LVEF estimation from ERNA (EF analysis software),
GBPS (BGS software), and echocardiography (modified Simpson’s) were analysed and compared using
paired t-test and Bland-Altman plot. P-value < 0.05 was considered as statistical significance.

Results

Twenty-seven of thirty female patients with breast cancer, aged 55.23+10.09 years, BMI 23.55+3.49
kg/m2 underwent all three imaging studies. No patient demonstrated cardiac symptoms or abnormal
LVEF (<50%). The average LVEF was 66.17+5.34% (NM) versus 67.44+5.49% (CZT) using ERNA,
71.37£8.93% (NM) and 73.9649.50% (CZT) using GBPS, and 70.554+4.41% using echocardiography.
Significant differences were found when comparing ERNA with GBPS and ERNA with
echocardiography, regardless of the detector types (P-value <0.001 — 0.003). However, there were no
significant differences between LVEF results using the same technique from different machines or
between GBPS versus echocardiography. The overall trend of LVEF results was higher in GBPS >
Echo> ERNA in both NM and CZT SPECT/CT machines. The Bland-Altman plots demonstrated that
the average difference of individual LVEF was largest between ERNA vs. GBPS (5.2 to 6.5 EF units
lower), followed by ERNA vs. echocardiography (3.6 to 4.4 EF units lower) and GBPS vs.
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echocardiography (0.8 to 2.9 EF units higher), respectively. The CZT showed an average of 1.7 (ERNA)
to 1.9 (GBPS) EF units higher LVEF than using NM.
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.
Conclusion

The differences in individual LVEF estimations between techniques (ERNA vs GBPS) are more
significant than between machines or detector types. The average LVEF estimated by echocardiography
significantly differed with ERNAs but not GBPSs. Generally, higher LVEFs were estimated by GBPS,
followed by echocardiography and ERNA, respectively. LVEF estimation using CZT SPECT/CT is also
higher than conventional Nal SPECT/CT. However, the differences are minimal when the same
technique is used.
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Background

Alpha mangostin (AM), the most representative xanthone derivative isolated from Mangosteen rind, has
been reported pharmacologically to be associated with breast cancer in vitro and in vivo. Although the
pharmacological effects of AM would be involved in estrogen receptor a (ERa), there are no reports of
AM binding to ERa.

Methodology

In this study, we prepared iodine-125 (1251)-labeled MA ([1251]I-AM) and investigated the binding of
[1251]I-AM to ERa using breast cancer cell line MCF-7. To investigate the applicability of radioiodine-
labeled AM as a radiopharmaceutical for breast cancer, [1251]1-AM was injected into nude mice bearing
MCF-7.

Results

The uptake of [1251]I-AM into MCF-7 cells was inhibited by AM and tamoxifen, suggesting that the
uptake of [1251]I-AM was partially mediated by ERa. In addition, biodistribution studies using MCF-7
bearing nude mice showed that [1251]I-AM accumulated in tumour tissues, although the deiodination
occurred. Therefore, further studies such as preventing deiodination without AM properties are required.

(a) The uptake of [1251]I-AM in MCF-7 cells from 0.5 h to 3 h was measured. (b) The uptake of
[1251]I-AM was measured in the presence or absence of 1 mM AM, 1 mM Estradiol, and 1 mM
Tamoxifen. *: p<0.05

Conclusion

these studies indicated that the cellular uptake of [1251]I-AM was partly mediated by ERa. In addition,
[1251]I-AM showed tumour accumulation in vivo, although the deiodination occurred. Therefore,
further studies such as preventing deiodination without AM properties are required. These results
suggested that AM would be a useful platform for the development of new radiopharmaceutical for
breast cancer targeting ERa.

Keywords: Alpha mangostin; estrogen receptor; breast cancer; Radioiodinated; 125-lodine
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Background

Inadequate duration of anti-tubercular therapy (ATT) leads to increasing prevalence of multidrug-
resistant tuberculosis (MDR-TB). Therefore, appropriate evaluation of disease activity is mandatory to
determine treatment duration. Recent literature shows higher sensitivity of FDG/PET/CT in detecting
spinal TB activity compared to CT/MRI.

Aim
To evaluate the metabolic disease activity and its resolution with ATT in patients of spinal tuberculosis
with help of functional non-invasive objective imaging in form of ['*FJFDG/PET/CT.

Methodology

This was a longitudinal study of 50 patients of spinal tuberculosis on ATT evaluated clinically and
radiologically. Enrolled patients underwent baseline and sequential FDG/PET/CT scans at 6, 12 and 18
months, with calculation of the SUVmax and thereby assessing disease activity. ATT was stopped on
absence of FDG uptake (metabolic activity) in the lesion and patients were followed up regularly.
Statistical analysis was done using SPSS software to reach statistically significant results.

Results

Out of 50 patients, 25% were MDR-TB and 16% required surgery. 44% required ATT for 0-6 months,
34% for 6-12 months, 24% for 12-18 months and 18% for >18 months. The mean SUVmax per
vertebral body lesion was 5.20. Nine patients had metabolic activity on PET/CT even after 18 months of
ATT. Serial scans showing decreasing SUVmax trend were termed responding lesions. Unlike
pulmonary tuberculosis absence of acid-fast bacilli in the sputum is not applicable for paucibacillary
deep-seated lesions like spinal tuberculosis. The patients with non-FDG avid healed lesions were
followed up for 6 months after being declared cured and none showed recurrence in 6-months follow-

up.
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Figure 1. Baseline ["*F]JFDG/PET/CT [MIP, fused coronal, sagittal, and sagittal bone window] images
of 28-year-old lady with recently diagnosed spinal tuberculosis revealed hypermetabolic lytic sclerotic
thoracic and lumbosacral lesions and left paravertebral soft tissue (abscess). 18-month images
demonstrate FDG uptake in the vertebral lesions and the left paravertebral soft tissue-residual active
disease. 24-month images showed no significant FDG concentration in the above mentioned lesions-
healed status.

Conclusion

In our study, there was decrease in disease activity with increasing duration of ATT while the
duration at which the patients achieved healed status was variable. Although literature
advocates administration of ATT for up to 18 months, we found 9 patients having residual
disease activity on FDG/PET/CT and required ATT beyond 18 months. Therefore, ATT should
be tailor-made as per patient and not administered for fixed duration as a policy. Inordinate
long duration of ATT can lead to toxicity and non-compliance. While inadequate short duration
breeds resistance, so it is important to administer ATT for the appropriate duration of the
disease. Hence, the need for objective monitoring of disease activity by imaging and thereby
healing is important before discontinuing ATT. FDG/PET/CT as a functional imaging can be
useful for objective evaluation of real-time disease activity and ascertaining healed status in
spinal TB. The changes in the SUVmax following ATT can be employed as a reliable marker
for ascertaining the disease activity.
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Background

Takayasu arteritis (TAK) is an inflammatory condition of the large vessels and its branches, commonly
affecting females in the second to third decade of life with an annual incidence rate of 0.4—3.4 per
million people. This case report will discuss the role of PET/CT scan in the evaluating disease activity
and treatment response in TAK.

Case Report

Presenting a 29-year-old Filipina with abdominal pain, left carotid bruit and blood pressure difference in
all extremities. Her CT angiography showed fusiform dilatation and wall thickening of the aorta;
carotid/vertebral duplex scan revealed multiple stenotic lesions with elevated inflammatory biomarkers.
She was diagnosed with TAK and was managed with Methotrexate. Post-therapy PET/CT scan revealed
hypermetabolism in the thoracic aorta and vertebral arteries (Figure 1A) accompanied by normal
inflammatory biomarkers.

Follow-up imaging showed regression of stenotic lesions and stable wall thickening of the aorta, and
normal inflammatory biomarkers. PET/CT scan showed metabolic progression in multiple small- and
large-sized arteries (Figure 1B and D). After Methotrexate dose titration, she remained asymptomatic
for 2 years until she experienced severe abdominal pain with elevated inflammatory biomarkers. CT
angiography showed morphologically stable findings while her PET/CT scan revealed new
hypermetabolic foci in the proximal descending aorta and metabolic progression in the vertebral arteries
(Figure 1C and E). She was diagnosed with refractory TAK and started on Tocilizumab.
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Figure 2. Comparative PET-CT images from 2018 to 2023. The baseline images (A) show mild
hypermetabolism in the ascending aorta, aortic arch and bilateral vertebral arteries (PETWAS 2-3). Follow-up
scan (B) showed metabolic progression with new hypermetabolic foci in the proximal descending aorta (PETVAS
2-3), new hypermetabolic activity in the wall of the proximal descending aorta (PETVAS 2-3; D, white arrow). The
latest PET scan (C) showed metabolic progression with new hypermetabolic foci in the walls of the proximal
descending acrta (PETVAS 3; E, black arrow).

Discussion
TAK is an auto-immune disease of the large vessels presenting with non-specific symptoms. Early
diagnosis and monitoring are crucial to prevent early cardio/cerebrovascular disease.

Scoring systems are used to diagnose and evaluate TAK which includes clinical features, imaging
modalities, and inflammatory biomarkers however the latter have low sensitivity, specificity, and
accuracy. In addition, immunosuppressive medications can resolve clinical symptoms and suppress
inflammatory biomarkers making monitoring disease/treatment response more challenging.

CT angiography can identify stenoses and vascular wall thickening however, contrast agent allergy and
nephrotoxicity limits its use. ['*FJFDG PET/CT can provide early assessment of inflammatory arterial
wall lesions and evaluation of treatment response after therapy.

In 2018, the European Medical Association, Society of Nuclear Medicine and Medicine and the PET
Group recommends the use of PETVAS scoring system in interpreting large vessel vasculitis using
["*F]JFDG PET/CT. It has a sensitivity of 70-90% and correlates with disease activity, wherein decreased
vascular FDG uptake correlates with clinical remission. Immunosuppressive treatments can cause
resolution of symptoms and regression of inflammatory biomarkers; but increased vascular uptake on
PET/CT suggests that the lesion persists but with a lower level of activity. Studies suggests that clinical,
laboratory markers and angiography are inadequate in assessment of disease activity and recommends
['"*F]FDG PET/CT imaging to improve patient outcomes.

Conclusion

We have presented a diagnosed case of TAK showing persistent and progressive hypermetabolism in
both small- and large-sized blood vessels in contrast to the stable morphologic findings on conventional
imaging. We highlight the significance of ['"*F][FDG PET/CT in the early assessment of disease activity
and evaluating treatment response.
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Background

Amyloidosis is a protein misfolding disorder causing organ dysfunction. It commonly occurs in elderly
males and worldwide incidence of 5 to 13 cases per million per year. Unchanged median survival of 5
months from diagnosis suggests continued delays in diagnosis. The case will describe the role of
technetium-99m pyrophosphate cardiac scintigraphy (PYP scan) in the diagnosis of primary systemic
amyloidosis.

Case Report

The patient presented with a 6-month history of intermittent bipedal oedema and non-specific systemic
symptoms with elevated creatinine and proteinuria. She was diagnosed and managed as a case of
glomerulonephritis however, persistently increasing serum creatinine and proteinuria prompted renal
biopsy which revealed renal amyloidosis. Series of laboratory and imaging tests were ordered based on
the diagnostic algorithm for suspected systemic amyloidosis which suggested cardiac involvement.

A PYP scan (Figure 2) was done which showed grade 1 myocardial uptake with a heart-to-contralateral
ratio of 1.33. Diffuse PYP uptake in the liver and spleen suggested other organ involvement, hence the
liver biopsy. Unfortunately, the patient expired due to fatal arrhythmia. The liver and partial autopsy
reports, as well as mass spectroscopy confirmed the light-chain amyloidosis involving the kidneys, liver
and heart.
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Figure 2. Technetium-99m pyrophosphate cardiac scan. Planar and SPECT imaging were
obtained 1 hour and 3 hours after intravenous administration of Tc-99m pyrophosphate. Semi-
quantitative SPECT images show grade 1 myocardial uptake (yellow arrows) with extracardiac
findings of mild diffuse uptake in the liver (black arrows) and intense uptake in the spleen (white
arrowheads). Quantitative analysis was performed by drawing regions of interest over the planar
images of the heart and contralateral lung (A). The calculated heart-to-contralateral lung ratio is 1.33
(B). A ratio of =1.5 at one hour is classified as ATTR positive.

Discussion

Amyloidosis is caused by the deposition of amyloid fibrils that cause organ dysfunction. The prognosis
depends on the type and amount of fibril deposition on the affected organ upon diagnosis. Early
diagnosis and reduction of circulating amyloid fibrils is the goal of management.

Amyloidosis can either be localized or systemic. Primary systemic amyloidosis is usually of the light-
chain type (AL type) with 76% of patients have cardiac involvement, with renal (53%), liver (18%), and
nerve (24%) involvement, with cardiac involvement being the best predictor of mortality and morbidity
compared to other organs. Diagnostic work-up includes confirmation of multi-organ involvement. Some
cases show negative or equivocal laboratory results which necessitates tissue biopsy of the suspected
organ involved. PYP scan offers a non-invasive approach to diagnosing ATTR amyloidosis without
endomyocardial biopsy. A case of ATTR amyloidosis reported persistently increased PYP uptake in the
heart and abdominal walls which identified an alternative possible biopsy site to confirm the diagnosis.
Similarly, extracardiac technetium-99m PYP uptake suggested multiple organ involvement and
provided an alternative biopsy site.

Bisphosphonate radiotracers such as technetium-99m 3,3-diphosphono-1,2-propanodicarboxylic acid
(DPD) and technetium-99m hydroxymethylene diphosphonate (HMDP) are used in ATTR cardiac
scintigraphy. Hepatic and splenic HMDP uptake is exclusively seen in the AL type of amyloidosis while
DPD liver uptake is noted in both ATTR and AL amyloidosis. Extracardiac HMDP/DPD uptake
suggests amyloid burden in other organs and determines disease extent. A similar study concluded
increased cardiac uptake with extra-cardiac findings are diagnostic and prognostic in amyloidosis cases.

Conclusion
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Early detection remains the key to a better prognosis in amyloidosis however tissue biopsy remains the
gold standard in confirming the diagnosis. The case underscores the diagnostic role of PYP scan in
detecting any extracardiac amyloid burden and suggests possible biopsy sites in AL amyloidosis.
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Background

PET today appears to be an essential technique in oncology. Its association with another imaging
modality will allow precise assessments to characterize the progress of cancer or possible recurrences. It
therefore has a role both in diagnostic and also therapeutic strategies.

But, given investment and operating costs, the implementation of such equipment must be analysed in
order to know medical benefits which would justify such an investment.

This new medical imaging technology was implemented in Nuclear Medicine department at the
oncologic Salah AZAIEZ Institute in Tunis in 2019. For this, the department which opened its doors
since 1970 saw a remodelling to find the necessary space for installation of a PET/CT unit as well as the
implementation of compliance rules for such equipment.

During installation of the PET/CT unit, various modifications took place: Reorganization of the hot lab
area in order to accommodate PET/CT, creation of specific injection boxes, creation of an extension in
order to accommodate room for images interpretation and offices and thus free up space for the new
unit.

The installation of such equipment generated many constraints. These were of different orders: radiation
protection, environment, layout of the future unit...

Through this work, we have attempted to list the main constraints encountered in the installation of our
PET/CT
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Aim

The primary objective of this research was to assess the stability and quality of Methylene
Diphosphonate (MDP) aliquots when stored at ambient conditions over a defined period. By delving
into the intricacies of ambient storage, we sought to not only expand our understanding of MDP stability
but also uncover potential cost-effective solutions that may enhance the accessibility of this critical
diagnostic substance. A comparative analysis between ambient-stored MDP aliquots and those stored in
refrigerated and frozen conditions formed a core component of this study. This research also aimed to
explore additives that may further enhance the stability of ambient-stored MDP aliquots.

Methodology

An experimental design was applied, and data collected from observing results from the controlled
laboratory. The research was conducted at the University Teaching Adult Hospital Nuclear Hot
Laboratory in Zambia. In all, 40 MDP aliquots kept at ambient conditions and labeled with Technitium-
99m (99mTc) were tested. The data was analysed using Stata 14.

Results

Results showed that ambient stored MDP aliquots had RCPs between 98% and 99%, far greater than the
90% minimal need. The RCP varied between 99% and 100% for those stored in cold and freezing
environments.

Conclusion
Potentially useful for low-resource nations, the results highlighted the fact that cold chain storage may

be difficult to sustain throughout periods of power outages.

Keywords: Technetium, Methylene di phosphate, Radiochemical purity, Radiopharmaceutical, ambient
conditions
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Lymph Node or Secondary Tuberculosis
M. R. Montecinos
Nuclear Medicine, Bolivia

Background

Tuberculosis (TB) still represents a public health problem in developing countries like Bolivia. PET/CT
with [18F]FDG plays an important role in the study of lymphadenopathy of secondary origin; However,
its sensitivity and specificity are reduced when an infectious disease such as TB is suspected at the same
time as the oncological disease. This work aims to study the findings of PET/CT with [18F]FDG in
patients with hypermetabolic lymphadenopathy with an underlying neoplastic disease, but also with
images suggestive of pulmonary TB.

Methodology

A retrospective analysis of PET/CT studies of 23 patients with various neoplasms (lymphoma, lung
cancer and breast cancer) and radiological signs of pulmonary TB was performed. Of this number, 17
patients were included who also presented hypermetabolic hiliomediastinal lymphadenopathy with a
differential diagnosis of infectious origin due to TB or secondary origin. The average age of the patients
was 56 years (range 22-81 years). The radiological characteristics of the lung lesions were also studied
and the maximum standardized uptake value (SUVmax) of the lymph nodes considered pathological
was analysed.

Results

Of the patients included in the study, 36% had been referred for lymphoma; 19% for lung cancer, 13%
for breast cancer and the remainder for other neoplasms (rectal, ovarian, thyroid cancer, tumour of
unknown origin and head and neck cancer). 29% were referred for restaging, 29% for initial staging, and
24% for control of response to treatment. The study showed the presence of hiliomediastinal
hypermetabolic lymphadenopathy in all patients included with an average SUVmax of 5.7. In these
patients, the existence of centrilobular micronodules was confirmed in 31% of the cases, peripheral
micronodules with little or moderate metabolism in the other 31%, or the coexistence of both lesions in
69%. 44% of those studied confirmed TB using specific laboratory techniques. Of the remaining
percentage, 56% ruled out the disease using the same techniques and the other 44% did not perform any
control study.

Conclusion

PET/CT with [18F]FDG allows evaluating the presence of malignancy at the lymph node level in
multiple neoplasms. The sensitivity of the technique is reduced given that the radiotracer is not specific
to the oncological area, so it can concentrate on sites of infection/inflammation, a fact that leads to
secondary false positives. In a country with high rates of infectious diseases, the coexistence of cancer
and TB is not an isolated event; However, the correct characterization of the lesions and a laboratory
study could modify the treatment and management of patients, although it must be taken into account
that the negativity of the laboratory results does not necessarily mean that the patient is free of TB,
given the varied sensitivity of the tests (65-98%). In our study, patients diagnosed with TB received
timely treatment and continued their oncological therapy.

82



IAEA-CN-326/78

Role of Pet/Ct with 18F-FDG as a Tool in Restaging, Treatment Response Control,
Prognosis and Planning of Stereotactic Body Radiotherapy (Sbrt) in Cervical Cancer, a
Series of Cases

M. R. Montecinos
Nuclear Medicine, Bolivia

Background

Cervical cancer is a pathology with high mortality rates among Bolivian women. The latest guidelines
suggest the use of PET/CT with 18F-FDG for restaging and control of response to treatment by
identifying lymphadenopathy and secondary lesions, in addition to their metabolic behaviour, it can be
used to delineate the specific volume to be treated with stereotactic body radiation therapy (SBRT). Five
patients with cervical cancer in whom the technique was applied to control response to treatment and
SBRT planning are presented.

Case Studies

Case 1 : 57-year-old patient with no previous treatment, complains of heavy menstrual bleeding. She
presents with a lesion that extends from the cervix to the lower third of the vagina, generating
pyeloureteral ectasia and left hydronephrosis. PET/CT showed a lesion in the cervix with a Standard
Uptake Lean body mass (SUL) of 4.6. After SBRT, control PET/CT shows absence of tumour activity
consistent with a complete metabolic response.

Case 2: 48-year-old patient receiving chemotherapy (CT) and radiotherapy (RT). PET/CT was
performed and reported a lesion in the vaginal vault with SUL of 12.7. Ten months later, the study
showed no lesions suggestive of neoproliferative activity thus a complete metabolic response.

Case 3: 38-year-old patient, treated with CT and brachytherapy (BT), with signs of recurrence. PET/CT
is performed for restaging and SBRT planning. A lesion SUL of 6.1 is reported in the rectovesical space.
After treatment, the new study shows a decrease in SUL by 2, which according to PERCIST 1.0
corresponds to a partial metabolic response.

Case 4: 31-year-old patient, with previous hysterectomy, with CT and RT. PET/CT was performed for
suspected recurrence. A lesion in the vaginal vault with SUL of 3.6 is reported. After SBRT a reduction
in the size and metabolic activity of the tumour is observed with a residual SUL of 1.4, classified as a
partial metabolic response.

Case 5: 43-year-old patient treated with RT and BT for exophytic lesion with vaginal infiltration and
parametrial involvement. PET/CT was requested for restaging and SBRT planning, which described a
cervical lesion of 40x18x71mm (APxTxCC) and SUL of 14.60. After therapy, a control CT scan was
performed, which shows progression of the disease. The patient died due to disease related
complications.
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Conclusion

Studies suggest that PET/CT with 18F-FDG is useful when evaluating the response to treatment, the
SUL and the metabolic response would allow us to access the prognosis. Those patients with a complete
response would have better survival. Patients with partial metabolic response and stable disease could be
affected by disease recurrence in the future. High SUL or SUVmax values are related to higher
mortality. On the other hand, low SUL values could be related to a better response to treatment. PET/CT
is also important in SBRT since metabolism allows the target volume to be treated to be more precisely
delineated and thus damage the normal surrounding tissue is limited.
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IPET / Hybrid Imaging
K. Banza
Hopital Général De Références Meére Et Enfant De Ngaba, Republic of the Congo

Background

PET (positron emission tomography or PET scan) is the standard medical imaging test in oncology.
It provides a hybrid scintigraphic image used in nuclear medicine and improves the preoperative
identification of sentinel lymph nodes in breast cancer patients.

About PET/CT In DR Congo

The DRCongo does not yet have a hybrid imaging IPET device, but the incidence of cancer of mixed
forms remains relevant.

This study aims to draw the attention of the authorities and donors to the possibility of PET scanning in
the diagnosis, treatment (efficacy) and post-treatment monitoring of cancers.

With a population estimated at 102,300,000 inhabitants (2023) spread over 26 provinces and 145
territories, it would be desirable to have an installation in each provincial capital. However, priority is
given to Greater Katanga, because it is a mining area, and to Kinshasa, the capital of the DRC.

The only nuclear medicine service with a GAMMA Camera CT, which is used for scintigraphy in
university clinics in Kinshasa, dates from 1970. Its service has a licence to supply a pharmaceutical
product (technetium-99 metastable) through the CGEA from a company in South Africa; the same will
be true for other radioisotopes such as ['*F]FDG, fluoro-CHOLINE and fluoro-DOPA for PET/CT.
However, the creation of a cyclotron installation is necessary for the operation of PET/CT equipment;
for the early detection of cancer in medical imaging would be of great importance and must be installed
next to the PET/CT (in the same building).

Current installations available: Radiography, MRI, CT, Mammography, Dental Panoramic,
Radiotherapy, Gamma Camera CT, Osteodensitometry.

Once the PET/CT project is implemented, staff training will be essential as they will not have sufficient
information. Considering the cost of maintenance/cost of consumables and personal requirements, are
expensive; the project falls to the Congolese government through the Ministry of Health and the
regulatory authority of ionizing radiation. There are no limits if the principles are clearly defined.
Upstream, it is necessary to train staff and ensure the supply of consumables to avoid stock shortages;
downstream, it is necessary to ensure the maintenance of installed equipment.

Methodology

Hybrid imaging IPET is a little-known modality in current practice in our country, we carried out a
documentary study noting the indications and methods of execution as well as the interest of this
examination in the management of cancers.

Conclusion

PET scanning is an opportunity for DRCongo in the early and comprehensive treatment of cancer.

It should not be left behind in the acquisition of new technologies if it is to hope to achieve universal
health coverage for its population.

This conference is useful for us to exchange and acquire new knowledge.
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Exaltation of the anticancer activity of newly synthesized pyranopyridine derivative as a
theranostic nanoconjugate: radio-synthesis and iv-vitro/in-vivo studies

T. M. Sakr, H. A. Shamsel-Din, M. M. Swidan, A. B. Ibrahim, M. A. Motaleb
Hot Labs Center, Egyptian Atomic Energy Authority, Egypt

Background

Nano-theranostic is gaining prominence for simultaneous diagnostics and therapy of certain cancers
owing to its full potential for target-ability accompanied with low adverse effects. Pyranopyridine-based
scaffolds have become a hot target for cancer research because of their intriguing biological properties.
Herein, the study aimed to synthesis a novel anticancer agent based pyranopyridine derivative and
augment its anti-proliferative potential as a theranostic nano-conjugate.

Methodology

Three novel pyranopyridine derivatives were synthesized using one pot technique compromising
multicomponent cyclocondensation of resorcinol, malononitrile, aromatic aldehydes and cyclohexanone
in the presence of catalyst under controlled microwave irradiation. The synthesized compounds (6a-6c)
were investigated by different elemental techniques (FTIR, 1H-NMR, 13C-NMR and mass
spectroscopy) and assessed for their cytotoxicity and in-vitro anticancer potential against human breast
carcinoma cell line (MCF-7). The most potent synthesized compound (6¢) was covalently conjugated to
the in-situ prepared glutamic acid capped zinc oxide nanoparticles (ZnO@Glu). The prepared nano-
conjugate (derivative 6¢c-conjugated ZnO@Glu) was fully characterized, in-vitro biologically screened
against MCF-7 and evaluated in-vivo in both normal and tumour-bearing Albino mice after being
optimally radiolabeled with iodine-131 radionuclide [1311].

Results

Every synthetic molecule demonstrated cytotoxicity against MCF-7, with derivative 6¢ demonstrating
the strongest anti-proliferative impact with an IC50 of 1.9 pg/ml, while derivatives 6a and 6b showed
IC50 of 3.3 and 2.5 pg/ml, respectively. Furtherly, derivative 6¢-conjugated ZnO@Glu was probably
prepared and demonstrated 34 + 3.8 nm in diameter and 45 = 4.19 nm in hydrodynamic size with -18mV
zeta potential. Its growth suppressive impact against MCF-7 was clearly potential as it boasted ~ 4.2
times lower IC50 than derivative 6¢, indicating significant anti-proliferative impact (0.45 and 1.9 pg/ml,
respectively). When radioiodinated [1311]I-derivative 6¢ was evaluated in-vivo in tumour-bearing mice,
the maximal tumour accumulation was 4.9 % ID/g at 1 h after intravenous injection, with a target/non-
target ratio of 1.75. On the other hand, the in-vivo assessment of radioiodinated [1311]I-derivative 6¢-
conjugated ZnO@Glu revealed a maximal tumour accumulation of 12.6 %ID/g at 1 h after IV, with a
target/non-target ratio of 8.4.
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Conclusion

[1311]I-derivative 6¢c-conjugated ZnO@Glu could be utilized for concomitant diagnosis and therapy of
cancer with the use of I-131, which has maximal beta and gamma energies of 606.3 and 364.5 keV,

respectively.
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Can PET CT predict the future response of chemotherapy after one cycle?, a retrospective
study

E. Ahmed
Health Radiation Research Department, Egyptian Atomic Energy Authority Cairo, Egypt

Background

In Egypt as well as in the whole world, breast cancer is increasing in number and aggressiveness,
effective treatments have increased survival as well as quality of life. Monitoring the effect of treatment
as early as possible is crucial to ensure that the chosen treatment is the most effective and will lead to
desired result, and if not, to allow a rapid change in treatment. Aim of the study is to find out if
["*F]JFDG PET/CT (2-deoxy-2- [fluorine-18] fluoro- D-glucose integrated with computed tomography)
can predict remission rate of breast cancer after one cycle of chemotherapy.

Methodology

This study involved 30 cases of breast cancer ( in a private centre) (mean age, 47.44; age range, 32-71
years) who were under chemotherapy and underwent FDG PET/CT at least before and after the first
cycle and after completion of the whole treatment. We Reviewed the last scan and divided the patients
into responders and non-responders according to the results of the last scan (according if the patient
totally cured or not). After that we measured SUV max of the first scan SUV max 0 and the SUV max of
the next scan SUV max 1. The metabolic response was calculated using the following formula: SUV
change rate (ASUVmax%) = [(PET/CT SUVmax 0 - PET/CT SUVmax 1)/PET/CT 0 SUVmax] x100.

Results
Comparison between responders and non responders. The group of metabolic responders shows that The

ASUVmax % was more than 30%. The group of non-metabolic responders, ASUVmax % was below
20%.

Conclusion

We can use PET/CT results to predict the effect of chemotherapy to save time, effort, and expenses and
to achieve better results in shorter time.

88



IAEA-CN-326/84

Role of Interim PET/CT After 2 Cycles of ABVD Chemotherapy in Patients with Hodgkin
Lymphoma in Vietnam

Nguyen Quang Toanl1,2, Pham Van Thai2, Le Thanh Dung2

1 National Cancer Hospital, Vietnam
2 Hanoi Medical, Vietnam

Background

Hodgkin lymphoma (HL) is a highly curable disease, with > 90% of patients becoming long-term
survivors. The combination of doxorubicin, bleomycin, vinblastine and dacarbazine (ABVD), as first-
line treatment, induces a durable remission in 75%-88% of the HL cases. Interim PET/CT (iPET) has
been included in the treatment guidelines for stages of HL after 2 cycles of ABVD chemotherapy by the
NCCN and ESMO to determine appropriate treatment regimens reduces side effects and toxicity of
chemicals compared to other treatment regimen. We assessed the role of iPET in response assessment
and selection of treatment regimen value of iPET interpreted using the Deauville criteria in HL patients
treated with 2 cycles of ABVD chemotherapy, follow-up two group iPET (-) and iPET (+) event-free
and overall survival (PFS and OS) in Vietnam.

Methodology

The study was carried out Retrospective and prospective descriptive study on 100 patients at K Hospital
from March 2020 to March 2024. Patients were examined clinically, subclinically, had a CT scan or
PET/CT film pre-treatment, then received ABVD chemotherapy after 2 cycles of being taken and
evaluated iPET to assess early response according to Deauville score (DS) scale and choose the next
chemotherapy to continued treatment based on the guideline of NCCN and follow-up.

Results

In a total of 100 patients, 15-45 common age, male/female: 1/1,2, mean age 32+13.8 (youngest age 9
years old, oldest age 73 years old). Total 66 patients (66%) had CT scan and 34 patients (34%) had base
PET/CT scan pre-treatment. Lymph nodes above the diaphragm (70%) and lymph nodes both above and
below the diaphragm (26,7%), 90 patients had lymph nodes short-axis average diameter of lymph nodes
27.10+8.3 mm. Bulky tumour in 10 patients (10%) and extra lymphatic lesions in 15 patients. Patients
with early stage I-1I accounted for 72%, advanced stage III-IV accounted for 28%. After 2 cycles of
ABVD chemotherapy, the response rate on PET/CT was iPET(-) 78% (of which DS- 1 point 88,5%) and
iPET (+) 22% (of which DS- 4 point 72,7%). The prognostic index of IPS low-risk group (0-2) complete
response was 73,1%. In the high-risk group IPS (4-7) partial metabolic response and no metabolic
response was 50 % according to Lugano classification. The 3 years disease-free survival (PFS) rate of
the iPET (-) was 93,6% and iPET (+) was 40.9% (p<0,0001). The Se, Sp, NPV and PPV of iPET for
predicting treatment outcome were 0.723, 0.89, 0.936, 0.59, respectively. In univariable and
multivariable analyses, iPET retained an independent prognostic factor of PFS (p<0,05,respectively).
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Figure 2. Coronal image show a lot of cervical and mediastinal lymph node lesions, after 2 cycles
ABVD chemical, iPET scans: No longer lesion or abnormally increased metabolism of lymph nodes and
spleen parenchyma - CMR- DS - 1 point (picture D-F).

Conclusion

Interim PET/CT has an important role in providing prognostic information in the treatment of ABVD
chemotherapy in HL patients, reducing the toxicity of chemotherapy and orienting the next treatment
modality.
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Development of evaluation and quality control protocols for mammography
C. Yegros!, E. Quintana?, L. Recalde?

! National University of Asuncion, Paraguay
% Polytechnic School, National University of Asuncion, Paraguay

Background

Mammography is a medical diagnostic study performed by taking a radiographic image directly on the
breasts, at low doses of radiation, with specialized ionizing radiation-emitting equipment called a
Mammogram. It’s the main one for the early detection of diseases of breast origin, which is why it’s
essential to guarantee the operability and correct functioning of the equipment that performs this study;
particularly in low-income countries, such as Paraguay, where at the state level there is 1
mammographer for every 50,000 women, which implies low-quality control of radiation emissions, low
access to this health system, and in special to preventive medical check-ups.

Aim
To guarantee this safety in the mammographic area, it’s necessary to establish verification programs and
quality controls.

Methodology

To carry it out, this project evaluates its operation and the quality of its ray emission, through controls of
physical parameters in its radiation generators, through the measurement of its main parameters and the
elaboration of a checklist based on the technical standards established by the local regulatory authority
and international standard (IAEA); and the implementation of these techniques and quality protocols for
mammographers, in different imaging services, in order to evaluate the control program and the meters
to guarantee radiological safety and dose levels for operators, technical service personnel, and patients
The project is based on the experimental study, through the development, verification and testing with
equipment that measures physical parameters (dose, dose rate, KVp, HVL) for mammographers,
through the adaptation and implementation of the international standard IAEA -TECDOC- 1517, for
mammography quality control and advice from the local Radiological Regulatory Authority (ARRN).
The measurement equipment used was the black RTI PIRANHA® and an own design for measurement
of pressure, height and position. for the benefit of users of this equipment in public health

Results

Verifications and controls were carried out on 8 mammographers with the instruments acquired and
designed, in public and private institutions in Asuncion and the Central Department. 62.5% of them
have their parameters within the tolerance ranges. 37.5% worked, but with values above expectations.
Its calibration was suggested.

Conclusion

It was demonstrated that it is possible to obtain information on the situational status of the
mammographs, verify the quality of the image, the dose rate to determine the level of radiation emitted
by the equipment and guarantee the radiological protection of technical personnel and users, as well as
the scopes of dose adjustments and dose rate, if necessary. With these data it’s possible to foresee
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solutions to avoid unnecessary stops of operation, all with the aim of guaranteeing radiological safety
and facilitating decision-makers with the tasks of planning, justifying the renewal or maintenance of
mammographs, in a country with scarce and deficient infrastructure and biomedical equipment.
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Over View of the First Hybrid Imaging System Tunkey Project In The Country-
Tanzania’s Experience

S. O. Yusuph!, J. Mwaiselage?, W. Ngoye®

! Medical Physicist Section, Ocean Road Cancer Institute, Dar es Salaam, Tanzania
2 Ocean Road Cancer Institute, Dar es Salaam, Tanzania
? Tanzania Atomic Energy Commission, Dodoma, Tanzania

Background

Tanzania is one of the low-resourced countries where more than 60% of cancer patients are hospitalised
with late-stage cancer with treatment intentions beyond palliation. It is also one of the African countries
that spend a lot of money to send patients abroad who intentionally need hybrid imaging . It is estimated
that Tanzania spends more than 2 million USD every year on PET/CT scans alone outside the country.
In order to diagnose cancer earlier and conserve the country's scarce resources, the government of the
United Republic of Tanzania decided to set up a PET/CT scanner and provided USD 8 million in the
2021/2023 financial year for the construction, procurement of the PET/CT scanner and cyclotron,
commissioning and training of staff. The project was turnkey and included the construction of the
building for the hybrid imaging system, procurement of equipment, installation and commissioning,
training of staff and training of the hybrid imaging system. Training was provided by the supplier prior
to installation by sending hospital experts abroad. The International Atomic Energy Agency (IAEA) was
also involved in the project. The IAEA trained our staff, including nuclear physicians, technologists and
medical physicists. The IAEA will also send an expert to develop standard operating procedures (SOP)
and finalize the acceptance test, which was conducted according to the National Electrical
Manufacturers Association (NEMA) protocol.

To date the commissioning of the PET/CT scan with Ge-68 has been completed and patients have
registered so that the first scan can be performed in the third week of March 2024.TheSiemens with 64
slice was introduced in the country to save more than 200 Tanzanian’s who are referred abroad for
PET/CT abroad every year. It will also save clients from neighbouring countries including Zambia,
Malawi, Democratic republic of Congo and Comoro.

The aim of this paper is to give the first experiences in the country of the commissioning test necessary
for a successful clinical implementation of the PET/CT hybrid imaging system. Implementation of the
project will help the country not only to reduce the funds for sending patients abroad, but also to
diagnose tumour at very early stages.
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Determination of Changes in the Density and Biodistribution of ['*F]FDG in Bone Marrow
Secondary to Stimulation by Colony Stimulating Factor Using PET/CT in Paediatric
Patients with Lymphoma

A. Z. Pardo
Medico Radiologo Pediatra, Mexico

Background

Lymphoma frequently affects the bone marrow, in a multifocal or diffuse manner. Biopsy and bone
marrow aspiration are used to determine infiltration, so iliac crest biopsy may not detect it. The
usefulness of ['*F]FDG PET/CT for staging, restaging, and specifying the bone marrow aspiration site is
known.

Objectives
Demonstrate changes in bone marrow uptake and density in 8 paediatric patients with lymphoma.

Methodology

Radiopharmaceutical uptake values in SUVnax, and density in HU, in the skull, humerus, sternum, L1
vertebral body, right iliac and femur, in ["*F]FDG PET/CT, before, during and after, are described. of
the treatment. The values were compared with the result of the bone marrow aspirate.

Results

8 patients were included, 6 with Hodgkin lymphoma and 2 with non-Hodgkin lymphoma, with an
average age of 12.5 years. All cases presented a decrease in bone density more evidently during
treatment. An increase in SUV . was observed in the sternum and vertebral bodies in the baseline
study, which decreased at the end of treatment. Two patients with negative bone marrow aspirate
showed focal hyperuptake in the baseline study: 1 in the right humerus, with a pathological fracture and
another with a diffuse form, confirmed by bone marrow aspirate. All patients demonstrated decreased
bone marrow density at all sites evaluated.

Discussion

Currently, ["*F]FDG PET/CT is considered the staging method of choice for patients with lymphoma,
with accuracy for detecting bone marrow infiltration of 96.7 to 99.3%. In this review, more sites of
disease were detected with ['*FJFDG PET/CT that bone marrow aspirate could not identify, especially in
case of multifocal disease. All patients showed generalized decrease in bone density on tomography.

Conclusion

The ["*F]FDG PET/CT study allows defining the infiltration site(s) in multiple locations of the bone
marrow, unlike the bone marrow aspirate which is limited to a single study area.
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Detection of Intracardiac Metastases of Osteosarcoma Using Hybrid Imagenology
A.Z. Pardo
Medico Radiologo Pediatra, Mexico

Background

Osteosarcoma is the most common primary bone tumour in children and adolescents. The most frequent
sites of metastasis are lung and bone. Imaging findings of cardiac involvement are rarely reported and
may be difficult to recognize. Echocardiography is the most used test for the study of cardiac lesions and
pericardial disease, due to its accessibility and low cost. Magnetic resonance imaging provides
information on infiltration of cardiac and mediastinal structures, vascularization, and secondary
functional alterations. Bone scintigraphy detects blast lesions, as well as mineralized metastatic lesions
in soft tissues. PET/CT identifies lesions by determining glycolytic activity using ["*F]JFDG or cell
proliferative activity using ['"*F]JFLT. Tomography and conventional radiology have a limited role in the
detection of intracardiac metastases from osteosarcoma.

Case

14-year-old female diagnosed with osteoblastic osteosarcoma of the proximal humerus and metastatic to
the lung. Prior to induction chemotherapy, he presented with pulmonary thromboembolism.
Echocardiography demonstrates occupying lesions in the right cavities, which are observed with
contrast-enhanced magnetic resonance imaging of the heart and confirmed during surgery. The
histopathological report concludes intracardiac lesions, consistent with metastasis of high-grade
osteosarcoma. The primary tumour shows a notable increase in volume postoperatively. Staging studies
are repeated, and tumour progression is concluded at the local level. Radical surgery with amputation is
performed. After chemotherapy and surgical resection, the patient developed an increase in retropectoral
volume. Restaging is advanced. Bone scintigraphy with SPECT reveals a focal blast zone at the left
ventricular base and an indeterminate lesion in the L4 vertebral body. ['*F]FLT PET/CT was requested,
identified increased tumour proliferative activity in the left retropectoral region, cardiac lesion and in
lytic bone lesions located in the L4 vertebral body and left pubic ramus.

Discussion

The fusion of tomography and resonance images with PET/CT and Scintigraphy in patients with
osteosarcoma allowed us to identify intracardiac metastases early, with greater precision than
conventional radiographic studies. Whole-body PET/CT imaging allows distant lesions to be identified
with greater sensitivity and specificity.

Conclusion

The coregistration of anatomofunctional images in patients with osteosarcoma presents greater
sensitivity and specificity to detect cardiac metastases from osteosarcoma.
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Pheochromocytoma and Paraganglioma Detection with Ga-68-DOTATATE PET/CT
N. C.M. Giilaldi, B. Cagdas

University of Health Sciences, Ankara Bilkent City Hospital, Department of Nuclear Medicine,
Ankara, Tiirkiye

Background

Pheochromocytomas and paragangliomas are rare neuroendocrine tumours that arise from chromaffin
cells of the adrenal medulla and peripheral neural crest cells, respectively. Expression of the
somatostatin receptor is often found in this type of tumour. In this study, the Ga-68-DOTATE PET/CT
imaging of patients referred for diagnosis of primary or metastatic lesions of pheochromocytoma and for
paraganglioma diagnosis were retrospectively analysed.

Methodology

The study included 17 pheochromocytoma patients, 11 paraganglioma patients, and 1 glomus tumour
patient. Levels of nor-metanephrine and metanephrine were measured in urine and plasma over 24
hours. Following 45—60 minutes of radiopharmaceutical injection, Ga-68-DOTATE PET/CT scans were
conducted. To potentially screen for metastases, images of the patients were assessed for both the main
lesion areas and whole-body segments. Even though all patients with paraganglioma and glomus
tumours as well as 11 patients with pheochromocytoma had histopathologic evidence, only six
pheochromocytoma patients were diagnosed based on MRI imaging, clinical symptoms, and blood and
urine metanephrine values. SUVmax values of positive lesions and plasma and urine levels of nor-
metanephrine and metanephrine were calculated using paired sample t-tests to determine the mean
values for each group. Any prediction about urine and plasma biochemical levels with lesion detection
was estimated using linear regression analyses.

Results

Ga68-DOTATE PET/CT scan was used to find lesions that were confirmed by histopathology as well as
in any symptomatic patients. The mean SUVmax values for the pheochromocytoma group and the
paraganglioma-glomus tumour group were 28.79+20.6, 16.94+12,1 respectively. Each group's mean
values did not fall into a homogeneous distribution. The Wilcoxon signed-rank test revealed a
significant difference in mean values between the pheochromocytoma and paraganglioma groups (p.
<0.05). Linear regression analyses did not reveal any significant prediction model for the urine and
plasma biochemical levels and SUVMax values (p> 0.05).

Conclusion

The high sensitivity of Ga68-DOTATAE somatostatin receptor PET/CT allows for the detection of
phenochondroma and paraganglioma-gliomus tumours as well as their metastases. The study only
included cases that were histopathologically proven, so more clarification is required regarding the
scan's specificity. In this investigation, there was no correlation found between SUVMax values and the
levels of nor-metanephrine and metanephrine in the blood and urine, nor between the prediction model
and activity levels. A test that can be safely used in cases of suspected pheochromocytoma,
paraganglioma, and glomus tumour, as well as for metastasis screening, is Ga 68-DOTATATE PET/CT
imaging.
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Background

["*F]FDG is with no doubt the modality of choice in the management of lymphoma. Whereas the
incidence of Hodgkins’ Lymphoma (HL) is about 2.4 per 100,000 per year, 5% of all newly diagnosed
malignancies are due to Non-Hodgkins’ Lymphoma (NHL). Given this burden, the improper utilization
of PET/CT if present, should be checked. This retrospective analysis aims to assess the current practices
at the Royal Hospital compared to the international best practice; EANM/SNMMI and NCCN
guidelines.

Methodology

The digital records of all adult patients with lymphoma from January 2016 to December 2020, were
included in this retrospective study. The history was reviewed from the time of their diagnosis to the
completion of treatment and follow-up ["*F]JFDG PET/CT scans.

Results

Out of 474 patients who had ["*F]JFDG PET/CT for Lymphoma, 19 were excluded as they were still in
the paediatric age group, 5 had unconfirmed histopathology and 2 had a second malignancy. Hence, the
total number included in this analysis is 405 (270 NHL & 135 HL), 221 males and 184 females with an
age range of 18-86 years.

Discussion

The departments requested '*F-PET/CT for lymphoma are adult oncology (AO), Haemato-oncology
(HO), and radiotherapy (RT). 85% of the first scans were baseline staging, 75% interim-PET, and 85%
end of therapy, which agrees with the international guidelines. However, the deviation from the
guidelines was noted after the end of therapy. In this cohort the Deauville scores for the end-of-therapy
scan were complete remission in 65% and 90% and partial response or progression in 35% and 10% in
NHL and HL, respectively. 95 patients with NHL and 42 with HL had annual surveillance with, 50%
being referred from RT, 35% from AO, and 15% from HO. The number of follow-up scans was variable
in each patient, for those with NHL, 77 patients had 1-3 scans and 18 had 4-6 scans. For the HL patients,
31 patients had 1-3 scans and 11 had 4-7 scans. The outcome of those scans was 88 % stable and 12%
relapsed disease in NHL and 90% stable and 10% relapsed disease in HL (P=0.585).

Conclusion

Given that treatment of lymphoma is long-term, with relatively less aggressive neoplasms, the benefit of
accurately staging and response to treatment may cut costs in the long run. We found that most referring
departments follow the international guidelines in utilizing ['"*F]FDG PET/CT at the time of staging till
the end of therapy. There was an unusual amount of follow-up studies with no significant change in the
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outcome, as the estimated expenditure of those scans (800 OMR /PET/CT scans) was approximately
97,600 OMR (244,000 EU). Not to mention the unjustified exposure to radiation. Therefore, we
recommend a revision of current practices in the management of Lymphoma at the Royal Hospital.
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Background

Gallium-68 (Ga-68) chelation plays a crucial role in the development of PET imaging. With the
availability of Germanium-68/Gallium-68 generator, the trivalent of Ga-68 cation can form a stable
complex with various macrocyclic and acyclic bifunctional chelating agents such as NOTA, DOTA,
HBED-CC. Recently, we succeeded to develop a linear peptide bifunctional chelating agent by mimic
chemical structure of NOTA. In this research, we aim to synthesize a new linear tetra-aspartic acid
(TAA) peptide using the same approach that develop trajectory similar to previous research by mimic
chemical structure of DOTA.

Methodology

Linear tetra-aspartic acid peptide was prepared using automate solid phase peptide synthesis (SPPS) and
purified by preparative TLC. Subsequently, [**Ga]GaCl; 2.0 mL 2.27-2.65 mCi was added to solution of
TAA 50 microlitre (10.56 nmol) with acetate buffer 1.0 mL and heated at 100°C for 15 min. Sep-Pak
C18 cartridge was used in purification.

Results

The crude product of TAA was purified using preparative TLC to give 3.12% total yield. With ESI-MS
analysis, TAA was found m/z = 479.1 [M+H]", which corresponding to its molecular weight. The
radioactivity of [*Ga]Ga-TAA was found to be 937-997 microCi, radiochemical yield was 75-83%. In
addition, pH of radiolabelled product was in range of 4.5-5.0. TAA was designed to contain four N-
dentate and five O-dentate, which can form N4O, hexadentate at ambient temperature in the similar
manner to DOTA.

Conclusion

The rationale design of TAA was to mimic chemical structure of DOTA. TAA was successfully
synthesized by SPPS. This research demonstrated the possibility of Ga-68 chelation to TAA. Future
work includes its potential to conjugate to anti-cancers, other biologically active molecules as a new
small peptide chelator for Ga-68 labelling.
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Exploring PET-PSMA Efficacy in the Initial Staging of Prostate Carcinoma: Insights from
King Hussein Cancer Center

A. Abdlkadir, A. Al-Ibraheem
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Background

The aim of this study was to investigate the effectiveness of positron emission tomography (PET) and
prostate specific membrane antigen (PSMA) imaging in comparison to computed tomography (CT),
magnetic resonance imaging (MRI), and skeletal scintigraphy for the initial staging of patients recently
diagnosed with intermediate- and high-risk local prostate carcinoma.

Methodology

In this study, 202 patients recently diagnosed with prostate carcinoma were initially evaluated using a
multimodality approach. This approach involves initial assessment through the utilization of [**Ga]Ga-
PSMA PET/CT, MRI, CT, and skeletal scintigraphy. Patients were exclusively enrolled if they were
categorized as high- or intermediate-risk. A comparison of the sensitivity and specificity of these
modalities was conducted, with established histology post-prostatectomy serving as the reference
standard.

Results

A total of 202 patients with intermediate- and high-risk prostate carcinoma were enrolled. [**Ga]Ga-
PSMA PET/CT exhibited superior performance over other modalities, demonstrating statistical
significance (p < 0.05, each). [*®*Ga]Ga-PSMA PET/CT had comparable accuracy to MRI in primary
disease detection but a higher accuracy for nodal disease (97.1% vs. 82%, p = 0.03). It also
outperformed CT scans in nodal detection (97.1% vs. 73.8%), extra-pelvic lymph nodes (100% vs.
69%), and bone lesions via skeletal scintigraphy (100% vs. 60%). Furthermore, the reliance on the
staging results retrieved from [**Ga]Ga-PSMA PET/CT changed the management scheme for 97
patients (48%).

Pelvic PET/CT Pelvic MRI

Conclusion
[®Ga]Ga-PSMA PET/CT is an invaluable imaging tool for patients with intermediate- and high-risk
prostate carcinoma. This novel imaging approach outperformed all other imaging modalities in the
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assessment of local, locoregional, and distant disease spread, with a significant impact on the
management plan.
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Background

Osteomyelitis is the swelling and inflammation of bone tissue caused by infection, traumatic injuries,
surgical procedures, prostheses, etc. accompanied by bone destruction. It was aimed to formulate
levofloxacin (LEV) encapsulated, nanosized, PEGylated, radiolabeled liposomes.

Methodology

In this study, LEV encapsulated, PEGylated, nanosized formulations were prepared by film method (6)
and size reduction was performed by extrusion method and following characterized (measurement of
mean particle size and distribution, zeta potential, percentage of entrapment efficiency). In vitro drug
release analyses and in vitro antimicrobial activity analysis studies were performed for both two
different bacterial strains. Liposomes were labeled with Ga-68 by a chelator according to the method of
Helbok et al. and labeling efficiency was calculated by detecting the radioactivity with a gamma
counter.

Results

LEV-encapsulated, PEGylated liposomes were formulated with 237+3,7 nm mean particle size and
narrow size distribution and about 9% encapsulation efficiency. Liposomes obtained by the film method
were observed under a polarized light microscope (Figure 1).
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Figure 1. Polarized light microscope image of the LEV encapsulated formulation (x40).

For the formulation of LEV-encapsulated liposomes, in vitro release was analysed and it was found that
approximately 80% of LEV was released at the end of the 8th hour (9, 10). MIC (ngxmL-1) values were
calculated for LEV-encapsulated liposomes as a result of in vitro antibacterial analysis. Accordingly,
while 1.22 £0.4 ngxmL™" was found for E. coli, the MIC value for S. aureus was 9.76 £2.8 ngxmL"'.
Liposomes were labeled by chelator. The labeling efficiency of liposomes with Ga-68 will be completed
very soon.

Conclusion

LEV-containing, radiolabeled liposomes were successfully formulated and characterized for the
diagnosis and treatment of osteomyelitis. In vitro antibacterial activity of liposomes was evaluated as
significantly high which could be potential for further studies.
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Background

The increased availability of the novel hybrid positron emission tomography/magnetic resonance
imaging (PET/MRI) has made it possible to examine its growing potential in various oncological
contexts. This systematic review and meta-analysis aims to examine the diagnostic utility of PET/MRI
for primary, locoregional, and nodal disease detection in patients with head and neck squamous cell
carcinoma (HNSCC).

Methodology
A comprehensive literature search was employed to extract relevant research from PubMed, and Scopus
databases. The terms used were “FDG”; “fluorodeoxyglucose”; “head and neck cancer”; “HNSCC”;

99, ¢

“PET/MRI”; “PET-MRI”; “positron emission tomography/magnetic resonance imaging”; “sensitivity”;
“specificity”; “accuracy”; “diagnosis”; and “detection.” The process of extracting pertinent information
and obtaining the complete text was carried out. Any reports that did not involve hybrid PET/MRI or

had a sample size of less than ten patients were excluded.

Results

A total of 15 studies was found addressing diagnostic test accuracy for PET/MRI within the chosen
subject domain. Only 12 studies were deemed suitable for inclusion in the subsequent meta-analysis. For
primary disease evaluation, the aggregated sensitivity and specificity values were determined to be 93%
and 95% per patient, respectively. Whereas the aggregated sensitivity and specificity for locoregional
evaluation were 93% and 96%, respectively. Furthermore, the pooled sensitivity, and specificity for the
detection of nodal disease were established at 89% and 98% per-lesion, respectively.
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Conclusion

PET/MRI has excellent potential for identifying primary, locoregional and nodal HNSCC. Therefore, in
instances where it is accessible, PET/MRI can be advocated as the preferred approach for the thorough

assessment of HNSCC.
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Background

Antimicrobial resistance (AMR) is posing a serious global problem. Accurate diagnostic procedures are
crucial to the effectiveness of the treatment of infectious diseases. The use of radiopharmaceuticals like
Technetium-99m Methylene Diphosphonate (99mTc-MDP) is considered a reliable diagnostic method;
however, availability and affordability matter. While the literature has revealed that MDP aliquots kept
at frozen and refrigerated conditions remain of good quality, this research explored the viability of MDP
aliquots kept at ambient conditions.

Methodology

A laboratory-based experimental study was conducted at the University Teaching Adult Hospital in
Lusaka, Zambia, and data was collected by observing results from the controlled laboratory and
biodistribution tests in infected rat models. In all, 80 MDP aliquots kept at ambient conditions and
labelled with technetium-99m were tested, and biodistribution studies were done on a total of twelve
infected rat models.

Results

Stata 14 was used to analyze the data; the radiochemical purity of the 72 MDP aliquots stored at ambient
conditions out of the 80 ranged from 98% to 99%, which is much higher than the required minimum of
90%. For the 8 that were kept in frozen and refrigerated conditions, the radiochemical purity ranged
from 99% to 100%.

Conclusion

The MDP samples maintained at ambient temperature exhibited exceptional radiochemical purity and
demonstrated favourable biodistribution patterns by effectively localizing to the specific regions of
interest in rat models with infections. In spells of difficulties in maintaining a cold chain, the findings
show potential for low-resource countries, who may have challenges maintaining cold chain storage
throughout due to power outages.

Keywords: radiopharmaceutical, technetium-99m, methylene diphosphate, ambient conditions,
radiochemical purity, biodistribution

107



IAEA-CN-326/98
Imaging spectrum of hepatic sarcoidosis: Series of 3 cases
A. Jain
Vijaya Diagnostic Center Ltd, India

Background

Hepatic involvement by sarcoidosis is reported in 50 to 80% patients in biopsy / autopsy series, but less
than 5% may suffer from symptomatic disease. On regular imaging including USG and CECT abdomen
hepatic sarcoidosis might remain occult or might mimic malignant neoplastic disease. Purpose of this
case series is to illustrate the spectrum of hepatic sarcoidosis imaging findings and to establish that FDG
PET/CT scan is a superior modality for evaluation of hepatic sarcoid involvement than CECT alone.

Case Details

Presenting three cases in whom hepatic involvement by sarcoidosis was detected by increased FDG
uptake, while CT appearance was different in all 3 cases and probably represented different stages of
hepatic sarcoid involvement.

Image 1: MIF image shows FDG uptake in liver lesions, mediastinal and abdominal lymph nodes and cross-sectional images
showing diffuse hepatomegaly with low attenuation and increased FDG uptake.

Image Z: MIF image shows FDG uptake in liver lesions, mediastinal and abdominal lymph nodes and cross-sectional images
showing infiltrative hepatic lesion with increased FDG uptake.

Image 3: MIF image shows FDG uptake in bilateral lung lesions, liver lesions, mediastinal and abdominal lymph nodes; and
cross-sectional images showing cirrhotic appearing liver with increased FDG uptake.

The first case was 40-year-old female, had presented with weight loss, loss of appetite and weakness
since few months. Her Routine blood investigations were with in normal limits. USG and CT abdomen
showed hepatomegaly with diffuse fatty infiltration and splenomegaly. Along with diffuse
hepatomegaly with low attenuation on CT images, FDG PET/CT scan (Image 1) showed diffusely
increased FDG uptake in liver parenchyma along with generalized lymphadenopathy with typical
distribution of paratracheal and hilar lymph nodes.

Second case was an otherwise asymptomatic, 30-year-old female. She found to have mediastinal
lymphadenopathy on a routine health check-up. FDG PET/CT scan (Image 2) showed geographical
areas of increased FDG uptake in liver parenchyma with corresponding CECT images showed subtle
infiltrative pattern of enhancement and no mass effect. Other findings include lung parenchymal
involvement in form of subpleural/perifissural nodules with typical paratracheal & bilateral hilar lymph

nodes.
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Third case was 38-year-old female who had presented with loss of appetite and fatigue since few
months. She had been diagnosed with liver cirrhosis and pulmonary Koch’s on initial evaluation and
was put on anti-tubercular treatment. Since there was no improvement in her clinical condition, a FDG
PET scan was requested. Apart from nodular liver surface and diffuse nodular enhancement of liver
parenchyma, FDG PET/CT scan (Image 3) showed diffusely increased FDG uptake in liver parenchyma
generalized lymphadenopathy and typical lung parenchymal involvement in form of tiny
peribronchovascular nodules. It also showed bilateral parotid involvement.

Discussion

Hepatomegaly is the most common liver abnormality seen on CT in sarcoidosis, which is anyway quite
non-specific, moreover may not be present in every cases. Other CT findings include multiple small
focal hepatic lesions, representing granulomas, which may become more confluent with increasing size
and appear as geographical hypo enhancing areas. Rarely, these changes can progress to portal
hypertension and cirrhotic changes, because of chronic inflammation and fibrosis in the portal triads.

In significant number of cases CT might not reveal any abnormality or it might be difficult to attribute
the findings to sarcoidosis such as hepatomegaly and cirrhotic changes. Increased FDG uptake not only
makes it easy to pick up focal hepatic sarcoid lesion but also establishes sarcoid involvement in non-
specific findings such as hepatomegaly and cirrhotic changes. Apart from this, being a whole body scan
it can also provide important clues to pinpoint diagnosis of sarcoidosis.

Conclusion

FDG PET/CT scan is a sensitive technique for hepatic sarcoidosis. Moreover, being a whole body scan
it not only provides specific clues to pinpoint diagnosis of sarcoidosis, but also gives a comprehensive
overview of the disease burden.
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Background

The brain imaging in Nuclear medicine play very important role to image the changes in brain uptakes
that reflect changes in the blood brain barrier. Therefore, imaging these changes at an early stage has
potential for improved diagnosis and can inform management decision making. The aim of this study is
to formulate intranasal Nano-Radiopharmaceutical with rapid brain targeting for use in brain imaging
due to the fast potentiality of penetration through the blood brain barrier for management of brain
imaging by intranasal administration especially in emergency cases.

Methodology

The **™Tc-propranolol hydrochloride (**"Tc-PN) was prepared by direct labeling method and factors
affecting on the radiolabeling yield (RLY) were studied. The Nano-Radiopharmaceutical (*’™Tc-
PLHNPs) was prepared by double emulsification method. Briefly, PLGA, PC, SAA (50 mg) was
dissolved in 2 mL of acetone: chloroform mixture. ™ Tc-PN was added drop-wise to the organic phase
and stirred at 37°C for 1 hour to remove any trace from the organic solvent. Finally, the fabricated
dispersion was sonicated for 5 min. the in-vitro characterization was studied and optimized. The in-vivo
biodistribution and efficacy for brain targeting of ™ Tc-PLHNPs were evaluated after oral or intranasal
administration (I.N.) in mice (25-30g/mice) up to 8h. The percentage of " Tc-PLHNPs per gram of
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brain and blood (%ID/g), brain/blood ratio and pharmacokinetics parameters were calculated for
efficacy evaluation.

Results

The **Tc-PN was prepared in maximum RLY 93+2.5% using 4 mg of PN and 2 mg of sodium
dithionite as a reducing agent at pH 5 for 15 min as a reaction time at room temperature (25°C). The
optimum **"Tc-PLHNPs had entrapment efficiency percent (EE%) of 78.00+0.71%, particle size (PS) of
104.50+2.04nm, polydispersity index (PDI) of 0.429+0.038, and zeta potential (ZP) of 24.80+1.26mV.
It also showed a spherical shape under a transmission electron microscope. **™Tc-PLHNPs showed
91.40+1.85% of RLY with in-vitro stability up to 24 h that suitable for assessment of brain targeting and
in-vivo biodistribution. **"Tc-PLHNPs presented low liver concentration at all-time intervals post I.N.
due to avoid the first hepatic pass metabolism. " Tc-PLHNPs showed higher and faster brain targeting
with 5.80+£0.12%ID/g and a high brain-to-blood ratio 2.42+0.14 at 0.5h after intranasal administration in
addition to controlled blood levels and sustained release up to 8h that confirm the fast efficacy for brain
targeting of " Tc-PLHNPs and possibility to be used in brain imaging especially in emergency cases.

Conclusion

The *™Tc-PLHNPs was fabricated as spherical with narrow size and high EE%. The in vivo
biodistribution study for intranasal administration of *’"Tc-PLHNPs confirmed the fast potentiality and
efficacy for brain targeting of **™Tc-PLHNPs with high brain concentration (5.80+0.12% ID/g) and high
brain-to-blood ratio of 2.42+0.14 at 0.5 h after intranasal administration. The **Tc-PLHNPs could be
used an innovative intranasal rapid-acting Nano-Radiopharmaceuticals for brain imaging.
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Background

After surgery, meningioma relapse is a relevant finding, with a rate up to 40% within ten years. MRI is
the established imaging modality as a first step during the follow up of intracranial meningioma
surgeries. However, structural imaging modalities have their limitations, especially in lesions located at
the skull base, compromising bone structures or nearby the falx cerebri, being hard to differentiate scar
tissue from active tumour. Meningiomas overexpress type 2 somatostatin (SST) receptors and therefore
show high affinity to ®*Galliium DOTATATE, a SST analog. If the diagnosis of recurrence is unclear
after morphologic studies, a ®*Galliium DOTATATE PET/CT, as a second step, is considered the
standard of care. Nevertheless, diagnosis of tumour relapse can be challenging. MRI could not detect
tumour relapse in specific locations that would be essential in patient follow-up and the diagnosis of
relapse could be incomplete without another exam. Parasagital meningiomas can invade dural venous
sinuses due to its proximity to superior sagittal sinus. It is important to be aware of dural involvement to
define treatment strategy. Thus, the aim of our study was to assess dural sinus relapse (DSR) with MRI
and ®*Galliilum DOTATATE PET/CT in meningioma post-surgical patients.

Methodology

We included between August 2018 and May 2023, 30 patients who underwent intracranial meningioma
surgery and performed ®*Gallium DOTA TATE PET/CT in the first year after surgery, using a GE
Discovery 710 PET/CT. We conducted an observational and retrospective analysis in order to assess
DSR. All patients included had a contrast-enhancing MRI performed during follow up, before PET/CT
assessment.

Results

The cohort had a mean of 55 y/o (30-77) and 21 (70%) were female. Twenty (20, 67%) patients showed
non-specific post-surgical changes and 10 (33%) had compatible images with tumour relapse in MRI.
Only one (10%) patient had dural sinus involvement reported in MRI. Fifteen (50%) had compatible
findings with tumour recurrence in **Gallium DOTA TATE PET/CT, of whom 8 (53%) showed DSR
with SUVmax mean of 10.8 (6.2-21.4). In all the cases, the superior sagittal sinus was involved, in 3
patients (38%) 2 or more dural venous sinuses were involved. In 4 (26%) patients, DSR was the only
positive finding in ®*Gallium DOTA TATE PET/CT, a significant difference with DSR depicted by
MRI.

Conclusion

Dural sinus relapse after meningioma intracranial surgery is a frequent finding. ®*Gallium DOTA TATE
PET/CT seems to be superior to MRI for its evaluation. MRI could underestimate dural venous sinus
involvement in tumour recurrence, a significant proportion of patients with meningioma relapse would
not be detected by MRI. Further studies will be necessary to determine clinical impact of this finding.
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Background

Radionuclides-based cancer theranostics were confronted with obstacles such limited real-time
visualization and inadequate therapeutic impact due to non-specific in-vivo distribution. Recently,
chemodynamic theranostic (CDT) have been in the spotlight of current advances for personalized cancer
management. However, chemodynamic effectiveness is hampered by poor acidic tumour
microenvironment (TME) the tumour's glutathione (GSH) antioxidant effect and inadequate endogenous
H,0,. Herein, we designed a new in-situ activatable theranostic (**"Tc-DOX loaded AA-Fe;04@Fe-
TA) to specifically recognize and eradicate cancer cells with H,O»-catalyzed hydroxyl radical (¢<OH)
burst cascade in addition to the chemotherapeutic effect of DOX combined with radionuclide-based
concurrent diagnosis.

Methodology

The theranostic-platform (*™Tc-DOX loaded AA-Fe;0s@Fe™-TA) was constructed in a core-shell
metal organic framework (MOF) structure where an acid-responsive cross-linked matrix of TA-Fe** was
immobilized on the surface of ascorbic acid-decorated iron-oxide nanoparticles (AA-Fe;O4 NPs),
followed by loading of technetium-99m labeled doxorubicin (**"Tc-DOX). Also, the in-vitro as well as
in-vivo biological evaluation was assessed.

Results

The theranostic-platform demonstrated appropriate physicochemical characteristics with 62 + 3.8 nm
particle size, 82 + 5.2 nm hydrodynamic size, - 18 mV zeta potential, efficient crosslinking of Fe**-TA
shell onto AA-Fe;04 NPs and 94 + 0.8 % **"Tc-DOX loading efficiency. The in-vitro release studies
revealed that **"Tc-DOX loaded AA-Fe;04@Fe™-TA demonstrated pH-dependent spatiotemporal
release where only 10 % *™Tc-DOX was released at the physiological (pH 7.4) while 94 % was released
at pH 5 (simulating tumour’s pH). This means that the biocompatible and biodegradable platform had
the ability to accumulate passively inside tumours with little payload leakage in the systemic circulation.
Once the platform enters tumour cells, the MOF shell might degrade due to the acidic nature of the
tumour microenvironment (TME), releasing free Fe’", TA, and a sustained release of *"Tc-DOX. The
released *"Tc-DOX could be employed as SPECT imaging tracer for concurrent tumour diagnosis in
addition to its chemotherapeutic effect as well as the ability to increase the intracellular H>O,
concentration. Moreover, the released TA might be able to increase the acidification level of cancer cells
overcoming the tumour's modest acidity. Both of the released Fe’”, TA and the endogenous GSH could
engage in a redox reaction that depletes GSH and reduces Fe** to Fe*" ions which subsequently catalyze
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the elevated concentration of H,O» to reactive *OH via Fenton-like reaction, increasing the effectiveness
of chemodynamic therapy. Furthermore, the in-vivo evaluation in tumour-bearing mice showed

significant radioactivity accumulation in the tumour lesion (14.6 + 0.5 % ID/g at 1 h post-injection.)

which demonstrate an advancement over the naked *™Tc-DOX that exhibited a maximum of 1.5 % ID/g

only.

Conclusion

The biodegradable *Tc-DOX loaded AA-Fe;04@Fe™-TA could be designed as a tumour-selective

SPECT tracer with high therapeutic effect for precis chemodynamic theranostic.
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Ly', Tran Bao Huy', Tran Thanh Tam'
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Background

Many imaging modalities have been used in diagnosis and follow-up of prostate cancer and PET/CT
with [®*Ga]PSMA has emerged as a superior technique compared to conventional imaging. We aimed to
investigate the effectiveness of PSMA PET/CT in initial disease assessment and follow-up of prostate
cancer.

Methodology

This retrospective study included prostate cancer patients undergoing PSMA PET/CT imaging during 3
months from November 2023 to January 2024 at Cho Ray hospital. The results of PSMA PET/CT were
descriptively analysed and compared with MRI and bone scan to determine the role of PSMA PET/CT

in initial disease assessment and follow-up of prostate cancer.

Results

A total of 35 prostate cancer patients with mean age of 73.9 + 6.9 years were in the study. The number
and proportion of patients with pathological Gleason score 6, 7, 8, 9, 10 were 2 (5.7%), 13 (37.1%), 2
(5.7%), 13 (37.1%) and 1 (2.9 %), respectively. Four patients (11.4 %) were not collected a Gleason
score.

Among 11 (31.4 %) prostate cancer patients who have not received specific treatment, 7 have Gleason
9, 1 Gleason 8, 2 Gleason 7 and 1 Gleason 6. The mean PSA concentration is 118.7 ng/ml (14.7-392).
PSMA PET/CT presented malignant prostate lesions with intense uptake in 8 patients (72.7 %) and
prostate indeterminate lesions with equivocal uptake in 3 patients (27.3 %). Six patients (54.5 %) had
seminal vesicle invasion and 5 (45.5 %) had both regional lymph node and bone metastases. PSA
concentration in the group with regional lymph nodes and bone metastases was 203.8 ng/ml, higher than
the non-metastatic group with PSA 47.7 ng/ml (p value = 0.21). In 10 patients undergoing prostate MRI,
which detected 9/10 (90 %) prostate cancer lesions (PI-RADS 4-5), while PSMA PET/CT detected 7 /10
(70 %) prostate cancer lesions (PSMA-RADS 4-5). Of 4 patients with negative [*’"Tc]MDP bone scan,
2 had bone metastases detected by PSMA PET/CT.

Among 24 (68.6 %) patients received treatment with one or a combination of surgery, radiotherapy,
androgen deprivation therapy (ADT) and chemotherapy, PSMA PET/CT showed that 14 (58.3 %)
patients had regional lymph node metastases, 11 (45.8 %) had bone metastases and 2 (8.3 %) had liver
metastases during follow-up. Of 9 patients developing biochemical recurrence with mean PSA
concentration of 7.6 ng/ml (0.35-29.3) after radical prostatectomy (including 2 using adjuvant ADT), 4
(44.4 %) patients had locally recurrent lesions identified on PSMA PET/CT and 2 of these received
negative MRI findings for local recurrence. To compare with bone scan in 11 patients, PSMA PET/CT
detected bone metastases in 6 (54.5 %) patients, while bone scan did those in 5 (45.5 %) patients, along
with 1 false positive and 1 false negative case. Bone metastatic lesions were presented more numerous
and higher tracer avid on PSMA PET/CT than bone scan images.
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Conclusion

PSMA PET/CT was effective in detecting local recurrence after radical prostatectomy, regional lymph
node and bone metastasis in prostate cancer. The role of PSMA PET/CT in detecting primary lesions
needs to be further evaluated.

Keywords: Positron Emission Tomography / Computed Tomography (PET/CT), [**Ga]PSMA, prostate
cancer.

116



TAEA-CN-326/103

Development of a Dual-Drug Loaded Polymeric Nanoparticle System for Theragnostic
Purposes

B. Giingor, S. Teksoz, A. ichedef
Institute of Nuclear Sciences, Ege University, Tiirkiye

Background

During the last centuries one of the deadliest diseases that is becoming increasingly widespread day by
day is cancer and it is involved in most research for diagnosis and treatment purposes. This disease,
which varies among individuals, can also be found in highly heterogeneous forms within a single
tumour structure. Many studies have focused on systems involving combinations of two active
substances in cases of cancer resistance to treatment. Selectivity and overcoming multi-drug resistance
play a significant role in the stronger effect of systems containing dual active substances. In this study,
the combination of doxorubicin (DOX) and thymoquinone (TQ) was loaded into polymeric
nanoparticles, which are drug carrier systems targeting specific molecules, and then folate conjugation
was performed to enable active targeting of the system to the tumour. Finally, the system was
radiolabeled with technetium-99m which is an ideal imaging radionuclide.

Methodology

In this study, polyethylene glycol-b-poly-epsilon-caprolactone (PEG-b-PCL) copolymer was
synthesized via metal-free cationic ring-opening polymerization to achieve controlled micelle
concentration. To ensure efficient radiolabeling, a pyrazole diamine chelating agent was synthesized and
conjugated to the micelles. Structural analysis of all synthesis steps was conducted via Nuclear
Magnetic Resonance (NMR). Furthermore, the characterization of polymeric micelles was performed
using Dynamic Light Scattering (DLS) and Scanning Electron Microscopy (SEM). Doxorubicin and
thymoquinone were loaded into the micelles at specific ratios, and the amount of drug entrapped in the
synthesized micelles was detected using the high-performance liquid chromatography (HPLC) method.
Finally, folate-conjugated polymeric micelles were radiolabeled with technetium-99m and in vitro cell
culture studies were conducted.

Results

It was determined from DLS results that the polymeric micelles were synthesized in the range of 100-
150 nm. Additionally, from SEM images, it can be observed that the micelles are spherical in shape. The
drug loading efficiency into the drug carrier system was found to be 66% for DOX and 40% for TQ, as
determined by HPLC analysis. The radiolabeling efficiency with technetium-99m was found to be above
85%. In vitro uptake and toxicity experiments of the radiolabeled system were conducted.

Conclusion
It is believed that the drug carrier system obtained in this study will provide significant benefits to the

literature in terms of simultaneous therapy and imaging.

Acknowledgement: This study was conducted with funding support from the Ege University Scientific
Research project numbered FDK-2021-22255, as well as through support from The Scientific and
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Technological Research Council of Turkey (TUBITAK) via the Research Fellowship Programme
(BIDEB-2211C) for PhD Students.
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Development and Evaluation of a Radiolabeled Drug Delivery System for Multimodal
Cancer Imaging

0. Cetin'?, C. Ichedef!, E. Betancourt Fernandez?, J. R Herance Camacho?, S. Teksoz'

! Institute of Nuclear Sciences, Ege University, Tiirkiye
2 Vall d’Hebron Research Institute, Spain

Background

The main objective of this study is to design and evaluate a radiolabeled drug delivery system as a
multimodal imaging agent. In present study, a radiolabeled drug loaded biotin-mediated polymeric
magnetic nanoparticle system was developed. The superparamagnetic iron oxide nanoparticles loaded
into doxorubicin (DOX) and biotin conjugated polymeric nanoparticles as a drug delivery system that
will function both in cancer treatment and diagnosis. For this aim, DOX loaded biotin receptor-targeted
magnetic polymeric nanoparticles were radiolabeled with Zirconium-89. This innovative combination
serves as a dual-function drug delivery system for cancer treatment and diagnosis.

Methodology

To begin with, iron oxide (I0) nanoparticles were prepared by co-precipitating ferric and ferrous
chloride salts with a molar ratio of Fe (III)/Fe(Il) 2:1. Subsequently, the biotin-PEI conjugate was
obtained, followed by the preparation of the DOX and iron oxide-loaded polymeric nanoparticle system
using the double emulsion method. Furthermore, the characterization PLGA/PEI/lipid-1O nanoparticles
were performed by Dynamic Light Scattering (DLS), Fourier Transform Infrared Spectroscopy (FTIR),
Scanning Electron microscopy (SEM) and Transmission Electron Microscopy (TEM). The high-
performance liquid chromatography (HPLC) method was used to detect the amount of drug entrapped in
the synthesized PLGA/PEI/lipid-IO nanoparticles.

In conclusion, the cheating system(p-SCN-Bn-deferoxamine) was conjugated to DOX-loaded polymeric
nanoparticles for radiolabeling study. Then radiolabeling with Zirconium-89 was performed and
biological studies were performed.

Results

The hydrodynamic average size of the nanoparticles was determined as 189.48 nm = 18.08 (n=8) using
DLS. FTIR analysis confirmed the presence of functional groups on the surface of magnetic
nanoparticles, with absorption peaks at 552 and 413 cm-1 indicating the Fe-O bond. The formation of
the PEI-biotin conjugate was confirmed by 1H-NMR spectroscopy. TEM images depicted spherical
DOX-loaded PLGA/PEI/lipid-IO-BIO nanoparticles, with a particle size distribution of 17.91 + 3.04 nm
(n=10) determined using ImageJ. HPLC analysis revealed a drug loading capacity of 56.71 + 3.209%.
According to the results of FTIR analysis the DFO was conjugated PLGA/PEI/lipid-IO-BIO
nanoparticles. Radiolabeling efficiency of PLGA/PEI/lipid-10-BIO-DOX-DFO nanoparticles with
Zirconium-89 was found to be higher than 70%, confirmed by nanodrop analysis. The radiolabeled
system was further evaluated through biological research.

Conclusion
Nuclear medicine and molecular imaging have provided a multidisciplinary collaboration, making it a
stimulating and hugely varied area in which to make a career in chemistry. Systems formed by drug,
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polymer and radionuclide combination offer the most promising opportunities in the diagnosis and
treatment of many diseases.

Acknowledgement

This study was conducted with funding support from the Ege University Scientific Research project
numbered FDK-2021-22867, as well as through support from The Scientific and Technological
Research Council of Turkey (TUBITAK) via the Research Fellowship Programme (BIDEB-2214A and
BIDEB-2211C) for PhD Students.
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Complementary Role of Tc-99m HMPAO and ECD Brain SPECT with MRI co-
registration in Multimodality Presurgical Imaging of Epilepsy- A Low Resourced Single
Center Experience
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Background

Best management option for refractory or medically resistant Epilepsy in young patients is surgery.
However, it is performed on a small percentage of patients in our institution. Prerequisite for
effectiveness depends on accurate delineation of ictal focus. Our institution's main tools in investigating
epilepsy patients include EEG and imaging modalities MRI, SPECT and PET/CT. These modalities
detect perfusion abnormalities associated with seizures in ictal and interictal phases.

Even-though PET/CT better reflects brain glucose metabolism as function compared to SPECT we
mainly rely on inter-ictal SPECT due to lower cost and other logistics. This study analyses imaging
findings, localisation of ictal focus, surgical and non-surgical management and final outcome in a cohort
of patients along with demographic data. Our institution caters to patients above 14 years and clinicians
first perform EEG and MRI. Because of high cost, only patients having equivocal findings on these two
modalities or those planned for surgery were referred to Neuro SPECT/PET/CT as decided at initial
multidisciplinary meeting (MDT). Some patients undergo both ictal and interictal imaging while
majority undergo only inter-ictal imaging.

Methodology

Data from all patients with positive MRI findings, referred to Nuclear Imaging Unit of National Hospital
for epilepsy SPECT-imaging from 01-02-2019 to 31-01-2020 were analysed as a retrospective
observational study. Patients’ clinical data, EEG findings, sex, age was obtained. T¢c-99m ECD/HMPAO
were used in perfusion imaging depending on availability. MRIs were performed with Siemens-Skyra-
3T scanner and SPECT with Siemens-Symbia-S dual-head gamma camera having Neuroanalysis
software package- “Scenium”-(Siemens-Healthineers-Germany). MDT interpretations on patient images
manually co-registered with MRI were analysed. Only patients’ inter-ictal SPECT findings (i.e.
hypoperfusion) were used for study and those with incomplete data were excluded. Institutional Ethical
approval was obtained.

Results

There were 16 patients (10 male and 6 female) referred by multidisciplinary team during study period
with mean age of 18.4 years (range 14-26 years).

MRI and MRI/EEG findings were hippocampal atrophy in 5 patients, cortical dysplasia-3,
gliosis/encephalomalacia-5 and non specific T2 signal or suspicious of tumour-3.

As per MDT decisions, there were positive findings (hypoperfusion) in inter-ictal SPECT in 13 patients
(81%). MRI and SPECT location with diagnostic agreement was seen 9/13(69%). EEG, MRI and
SPECT localization agreement seen in 7/13(54%) while diagnoses were inconclusive in 4/13(31%). Out
of 9 patients with MRI and SPECT agreement, SPECT after co-registration, showed larger lesions

121



and/or additional areas of hypo-perfusion in 5 patients compared to MRI. Out of the remaining 4, only 2
were decided to have localized lesions suitable for surgery.

Conclusion

Our institutional protocol was to reserve SPECT only for essential cases due to low resources. Limited
access to PET/CT/SPECT and inconsistent supply of radiopharmaceuticals-ECD/HMPAO further
hampered this. However as per results above, inter-ictal SPECT with manual MRI co-registration and
final interpretation at MDT is useful in deciding and filtering patients suitable for surgery (69% MRI-
interictal SPECT diagnostic agreement). Diagnostic uncertainties also could be resolved using inter-ictal
SPECT (in spite of its well-known low sensitivity) in our set-up thereby optimising use of neuro-nuclear
imaging facilities, reducing surgical morbidity, further improving clinical management of epilepsy
patients.
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Background

Evaluation of infection and inflammation is clinically very important and needs good investigations; and
this requires using sensitive and reliable imaging modalities for both diagnosis and follow-up. The
PET/CT scan is one of the imaging modalities that are increasingly being used for the purpose of
detecting and following up infectious and inflammatory process.

Methodology

The ['®F]FDG is the PET tracer that is widely used around the world for cases of infection and
inflammation in different parts of the body. It has been found that the white blood cells (activated by
either an infectious pathogen or as a consequence of inflammatory process) show high energy
consumption and avidity for ['"*F]JFDG tracer; and therefore, the process of infection/inflammation leads
to high FDG uptake. The detection of such process by FDG tracer is far earlier before the appearance of
morphological changes (which are usually detected in other conventional anatomical imaging
modalities); and this gives an advantage of early detection and diagnosis of disease and results in early
treatment. In addition, this evolving modality provides technical imaging advantages, for example,
allowing short duration of imaging with high spatial resolution as well as being non-invasive and
offering the ability of fusing the data with other anatomical images.

Results

Reviewing the literature in this topic showed that PET/CT scan is being used in different types of
infection and inflammation. For instance, pyrexia of unknown origin (PUO) is a serious indication
nowadays for PET/CT scan, which provides the technique to scan the whole body in order to detect the
source of infection. Moreover, in the diagnosis of cardiovascular infections (e.g. infective endocarditis,
electronic device infection, prosthetic valve infection and vascular graft infection) and inflammatory
cardiovascular diseases (e.g. Giant cell arteritis and Takayasu arteritis), the PET/CT scan is considered a
reliable and non-invasive imaging modality that shows a good sensitivity. In addition, in the evaluation
of infection and inflammation of the bones and joints, the PET/CT has a great value for confirming the
diagnosis and assessing the activity of the disease. Rheumatoid arthritis is a very good example for
inflammatory joint diseases in which PET/CT has a big role during the course of treatment. Evaluating
prosthetic joints and assessing the diabetic foot to rule out osteomyelitis are other indications for
PET/CT scan. Many other inflammatory and infectious diseases might also be evaluated by PET/CT
(such as tuberculosis, sarcoidosis, HIV-related diseases and inflammatory bowel diseases).

Conclusion

The use of ["*F]JFDG PET/CT scan has an important role in the diagnosis of inflammatory and infectious
process in the body and more importantly to detect the source of infection in some cases (especially in
cases of PUO) and to evaluate the activity of the inflammatory disease, which consequently helps the
treating physicians in their treatment plans. The era of PET/CT scan needs to be explored and more
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researches to be done as it provides (with evolving new tracers) a reliable non-invasive and sensitive
method for diagnosis and follow-up of different types of diseases.
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Background

Mucinous breast cancer (MBC), also known as colloid carcinoma, occurs in women older than 55 years
and is generally considered to have a favourable prognosis (Bitencourt, et al 2016). The 10-year survival
rate is about 90.4% (Marrazon et al, 2020).

Molecular breast imaging (MBI) is a physiologic approach to breast cancer detection. MBI using a
gamma camera is performed with [**"Tc]sestamibi. MBI detects additional foci of occult breast cancer
in 9.0% of women with newly diagnosed breast cancer, has a high sensitivity for detecting high-risk
lesions, and detects 98% of invasive breast cancer and 91.0% of ductal carcinoma in situ (Muzahri
2020).

The objective of this case report is to describe the utility of MBI in detecting mucinous breast cancer.

Case Report

A 51-year-old asymptomatic Filipino female with family history of breast cancer. She had digital breast
tomosynthesis (Figure 1) showed group of dense masses in the anterior third of the mid inner left breast.
On breast ultrasound (Figure 2), these masses correspond to cluster of irregular hypoechoic solid
masses. Molecular breast imaging (Figure 3) was done and demonstrated two sestamibi avid foci at the
mid inner left breast with T/B ratio of 1.3, corresponding to the masses seen on mammogram and breast
ultrasound. Biopsy was done and it revealed invasive carcinoma with mucinous features.

T/B=1.3

Figure 1 Figure 2 _Figure 3

Discussion

MBC is a well-differentiated type of adenocarcinoma that typically contains abundant extracellular
mucin secreted by tumour cells. It is an uncommon histologic type that accounts for about 2% of all
invasive breast carcinomas (Bitencourt, et al 2016). MBC occurs predominantly in patients who
postmenopausal or elderly. MC has a favorable prognosis with the 5-year disease-free survival rates
range from 81% to 94% (Garcia et al, 2018)
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The most common mammographic appearance is low-density, round, or oval masses with circumscribed
margins. Microlobulated margins have been associated with highermucin content. Sonographically,
these are isoechogenic echotexture relative to subcutaneous fat echo and a good sound transmission
(Bitencourt, et al 2016).

Molecular breast imaging (MBI) is a new nuclear medicine technique that utilizes small semiconductor-
based y-cameras in a mammographic configuration to provide high-resolution functional images of the
breast (O’Connor et al, 2009)

Tumours present high expression of cellular proliferation factors, high mitotic rates, intense
angiogenesis and high mitochondrial activity and density. These factors are the main determinants for
the concentration of [*’™Tc]sestamibi in the lesion. Papilliferous and mucinous carcinomas, with lesser
cellularity and slow growth, frequently do not show significant concentrations of the radiotracer
(Moriguchi et al 2010)

Conclusion
MBI plays an important complementary role for both breast cancer screening and evaluation of breast

cancer especially in indeterminate or inconclusive mammography or sonographic findings.

Keywords: Mucinous breast cancer, Molecular breast imaging, Technetium-99m sestamibi
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['*F]FDG PET/CT and MRI mutual relationship in cervical cancer response assessment
after combined radiotherapy treatment

S. Lucic, D. Stojanovic, J. Licina, M. Spirovski, O. Ivanov
Medical Faculty University of Novi Sad, Oncology Institute of Vojvodina, Serbia

Background

Combined chemoradiotherapy (CRT) is the standard treatment option for locally advanced cervical
cancer. An adequate assessment of response and timely detection of tumour recurrence after CRT
treatment is of great importance. Even though there is no consensus about the needed time interval until
the first diagnostic examination after CRT, preferred and considered as a reliable diagnostic tool MRI is
usually performed in first 3 months after the end of treatment. Aim of this study was to determine
whether the implementation of ['"*F]JFDG PET/CT in diagnostic algorithm could improve cervical cancer
post treatment response evaluation.

Methodology

Study included 41 female patients (mean age 53.39+11.85; range 31-77, median 56) with locally
advanced cervical cancer FIGO stage IB2-IVA treated with combined chemotherapy and external beam
radiation therapy (EBRT) with concomitant intracavitary brachytherapy were included in the study.
Pelvic and abdominal MRI exam were performed 2-4 months after treatment, followed by ['*F]FDG
PET/CT in order to estimate early therapy effects. Diagnostic studies results were positive, negative and
equivocal for rest/recurrent tumour presence, and they were compared to control MRI exam done at
least six months after CRT completion. Progression free (PFS)and overall survival (OS) was calculated.
Data sets were statistically analysed with two-tailed Chi squared and Cohen kappa test, Kaplan-Meier
survival curves and Log rank test for progression free and overall survival. With the level of confidence
determined at p<<0.05. Sensitivity, specificity, and diagnostic accuracy of both techniques were
calculated.

Results

Cohen kappa test indicated good agreement between ['*FJFDG PET/CT and follow up study with
coefficient of 0.64 (95%CI 0.456/0.832), and only fair agreement between MRI and follow up of k¥ 0.36
(95%CT 0.342-0.548).

Sensitivity, specificity, and diagnostic accuracy of MRI were determined at 88.23%, 54.16%, and
68.29%, respectively, while for PET/CT the values were 70.83%, 70.83%, and 82.92%, respectively.
With Kaplan-Meier survival analysis both diagnostic modalities showed statistical significant for PFS
and OS survival with Log-rank, p <0.001. Mean PFS was 22.45+1.94 (95%CI 18.64/26.25), and median
was 18 (95%CI 12.19/23.81). OS mean 28.34+1.39 (95%CI 26.22-31.65) median 30 (24.56-35.43).
Example of concordant diagnostic imaging results is shown in picture.
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Concordant posttreatment 18F-
FDG PET/CT and MRI findings
indicated the presence of
posttherapy metabolically active
cervical cancer residual tumor in
A. PET, B. fused PET/CT and C. MRI
axial plane.

Conclusion

Diagnostic accuracy of both MRI and ["*F]FDG PET/CT in therapy response evaluation after CRT was
in concordance with most of the reported in the literature. ['*FJFDG PET/CT showed good concordance
with follow up results, better than MRI, and with an impact on progression free and overall survival
study resulted are allowing us to conclude that, aligned to MRI, ['"*F]FDG PET/CT can be helpful

diagnostic tool in post-RT cervical carcinoma evaluation.
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Local Experience on Radioguided Occult Lesion Localization (ROLL) for Non-Palpable
Breast Lesions: A Single-Center Case Series

R. A. Inting!, N. Bustos?, C. A. Carbonell!

'The Medical City Ortigas Nuclear Medicine and PET/CT Center, Philippines
2 The Medical City Ortigas Breast Center, Philippines

Background

Breast cancer is the leading malignancy among women and the second leading cause of cancer-related
deaths following lung cancer. Early diagnosis and prompt treatment are vital and still convey the best
patient outcomes. Lesions that cannot be detected by physical examination but display asymmetry,
microcalcification, and distortion on scanning methods such as mammography and US are defined as
non-palpable breast lesions (NPBLs).

To perform breast conserving surgery in these patients, the tumour needs to be localized correctly before
excision. Wire-guided localization (WGL) has long been regarded as the standard. In practice however,
it has its disadvantages.

Radioguided occult lesion localization (ROLL) is a newer method that takes advantage of the tumour
localizing capacity of a small amount of a nuclear radiotracer to identify the culprit lesion. A gamma
probe is then used intraoperatively to detect the radioactive primary tumour site to excise the non-
palpable lesion.

Multiple studies comparing both suggest that ROLL is as effective as WGL for the excision of non-
palpable breast lesions on top of improved patient outcomes by reducing localization and operation
time, preventing healthy tissue excision and achieving clearer margins. Global literature may produce
substantial accounts, but information regarding its use in the Philippines has been insufficient.

Cases
Case 1: A 46-year-old female with a solitary focus of tracer activity in the left breast, at the 1 o’clock

position relative to the nipple marker.

Case 2: A 54-year-old female with a solitary focus of tracer activity in the right breast, at the 11 o’clock
relative to the nipple marker.

Case 3: A 45-year-old female with a solitary focus of tracer activity in the left breast, at the 1 o’clock
position relative to the nipple marker.

Case 4: A 49-year-old female with a solitary focus of tracer activity in the right breast, at the 8 o-clock
position relative to the nipple marker.

Case 5: A 46-year-old female presenting with two (2) foci of tracer activities in both breasts, at the 4
o’clock and at the 7 — 8 o’clock positions, in the left and right breasts, respectively.

129



[

All five (5) patients underwent successful surgical excision and all had benign histologic findings.
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Conclusion

This case series highlights rare documented cases on the utilization of ROLL in the detection of NPBLs
in the Philippines, which still currently uses WGL as the standard. With various multinational studies
already documenting its efficiency, non-inferiority and relative advantages over WGL, ROLL holds

great potential as a promising and viable alternative, serving as an impetus for its widespread use in the
local setting.
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Variability of physiological cardiac uptake in explorations by positron emission
tomography with 18 fluoro-2-deoxyglucose

D. B. Padron, L. M. Pérez
Hospital Hermanos Ameijeiras, Cuba

Background

18-fluoro-2-deoxyglucose positron emission tomography has become one of the preferred imaging
modalities for the diagnosis and prognosis of different types of cancer. Variations in myocardial 18-
fluoro-2-deoxyglucose uptake have been observed in routine positron emission tomography oncology
studies, and it is sometimes difficult to assess in clinical practice whether myocardial uptake is
physiological or not.

Methodology

35 patients with a diagnosis of Lymphoma were retrospectively analysed with the aim of evaluating the
variability of physiological cardiac uptake in 18 fluoro-2-deoxyglucose positron emission tomography
scans. These patients had undergone two examinations carried out in the department of Nuclear
Medicine and Radiotherapy of the Hermanos Ameijeiras Surgical Clinical Hospital. The patients were
divided into two groups according to the presence of variation of myocardial uptake in relation to the
maximum SUV between the two scans.

Results

The mean age was 44.83, with a predominance of obesity and hypertension as main risk factors (17.14%
and 14.3% respectively). The majority of patients received chemotherapy, the presence of some cardiac
uptake pattern was observed in 13 patients (37.14%) and 11 patients (31.42%) presented a change in the
uptake pattern between the studies performed. In the initial studies, the focal pattern was observed more
frequently (14.29%) while in the later studies the focal over diffuse pattern predominated (11.43%). No
significant differences were observed between the parameters of the examinations. In relation to the
presence of variation in myocardial uptake, no associations were found between clinical and
examination parameters.

Conclusion

Cardiac uptake of 18 fluoro-2-deoxyglucose is frequent in patients with Lymphoma and variations in the
intensity of uptake and a change in the uptake pattern between patients and in different studies of the
same patient can be observed. Cardiovascular risk factors and parameters of explorations such as aid are
not related to the variation in cardiac uptake.

Keywords: Cancer/imaging diagnosis, Positron Emission Tomography, Cardiac Disease Risk Factors.
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Computerized Tomography Findings of Oesophageal Cancer in Patients Scanned at Tikur
Anbessa Specialized Hospital and Associated Risk Factors from April 2018 to August 2020

A. A. Umer
Tikur Anbessa Specialized Hospital, Ethiopia

Background

Computerized tomography is a diagnostic imaging used for staging of oesophageal cancer and help in
guiding type of treatment. The purpose of this study is to determine CT stage of oesophageal cancer in
all patients sent to radiology department of TASH for two years and three months.

Methodology

After ethical clearance hospital based prospective cross-sectional study were conducted on CT scan
images of 276 patients in the department of radio diagnosis, Tikur Anbessa Specialized Hospital
[TASH]. These patients were oesophageal cancer patients sent to department of radiology for CT scan
staging. All 276 patients have endoscopic biopsy results in study period from April 2018 to August
2020. After obtaining consent, from 276 patients, patients address, age, gender, duration, dietary habit
and presentation were extracted directly from patient interview. All 276 biopsy results copies were
obtained directly from patients themselves. All 276 CT images were evaluated. Finding like the site of
involvement, degree and length of wall thickening, and lymph nodal and distant metastases were looked
for and finally the finding staged using revised oesophageal staging 7th edition manual (2009). Site of
involvement correlated with endoscopic biopsy. Descriptive statistics was performed.

Results

The study showed majority of patient (80%) came to TASH with advanced disease. 171 (61.9%)
patients came from Oromia and the rest 108 (38%) came from other part of the country. Arsi region
alone took share of 89 patients which is (31%) of total. 143 (51.8%) patients are male and the rest 133
(48.2%) are female. Dietary hot food habit consumption seen in majority of patient which contribute to
231 (83.7%) and the remaining consume warm food. Concerning the site of involvement 168 (60.9%)
patient have lesion in distal oesophagus followed by middle oesophagus 70 (25%). Majority of patients
204(73.9%) had squamous cell carcinoma and the rest had adenocarcinoma.

Conclusion

Most of patient had advanced disease for which surgery has no role in patient treatment and almost all of
these patients came from Oromia regional state with Arsi region took high percentage with almost all of
them have dietary risk factor of consuming very hot food.
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Deep-Learned Estimation of Glomerular Filtration Rate of Kidneys from a Low-Dose
Single Time-Point Renal SPECT/CT Scan

H. Mahani, M. Askari

Radiation Applications Research School, Nuclear Science and Technology Research Institute,
Iran

Background

Glomerular filtration rate (GFR) is a measure indicating the functional performance of kidneys ranging
from zero to 120 mL/min/1.73 m?. Estimated GFR (eGFR) is highly dependent on age, gender, body
mass index (BMI), diet, and lifestyle. It is well known that low eGFRs are associated with chronic
kidney diseases and an increase in kidney cancer risk. In this work, we aim to predict the eGFR from a
single time-point renal SPECT/CT scan using a deep-learned regression neural network.

Methodology

To do so, 315 low-dose static renal [**"Tc]Tc-DTPA SPECT/CT scans were paired and labeled with the
corresponding blood test-extracted eGFR as ground truth. The patients were selected in a way their
eGFRs cover a reasonably wide range. Partitioning of the dataset into training, validation, and test sets
was 5:1:1. The SPECT/CT scans were also pre-processed to further suppress the image noise and
resampling. Data augmentation was also employed to enrich the dataset. A dual-channel (SPECT and
CT images) deep neural network (DNN) was exploited. Root mean square error (RMSE) and R? score
were then calculated to evaluate the performance of the proposed network.

Results

The evaluation metrics prove the promising performance of the proposed regression DNN in such a task.
The deep regression model gives rise to an RMSE of 0.11 and an R? score of 0.93 both indicating an
accurate prediction of eGFR from a low-dose single time-point renal SPECT scan. The incorporation of
CT anatomical data leads to a superior performance of the regression DNN compared with a single-
channel (SPECT-only) architecture in terms of accuracy. The results show that there is a correlation
between low eGFRs (< 60 mL/min per 1.73 m?) and a modestly higher risk of kidney cancer.

Conclusion
The findings demonstrate that deep learning accurately predicts eGFR using a single-shot SPECT scan
without performing dynamic imaging. Therefore, static SPECT/CT-derived eGFR using deep learning

enables the prediction of kidney failure and hence estimation of kidney cancer risk.

Keywords: Kidney; Renal SPECT/CT; Static imaging; GFR; Deep learning
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Hybrid imaging technologies integration into practical and scientific work of the
Interventional Radiology Department of the «N.N. Blokhin National Medical Research
Center of Oncology» of the Ministry of Health of the Russian Federation

Dmitry Frantsev
Interventional Radiology, Russian Federation

The Interventional Radiology Department of the «N.N. Blokhin National Medical Research Center of
Oncology» of the Ministry of Health of the Russian Federation includes a clinical department of
radiosurgical methods of diagnostics and treatment, consisting of 17 rooms with 30 beds, and a
radiology unit consisting of 4 operating rooms equipped with angiographic complexes with the
possibility of flat-detector computed tomography (FDCT), expert-class ultrasound diagnostic devices,
video endoscopic equipment, including the possibility of endobiliary fluorescence diagnostics.

The Interventional Radiology Department is the largest in the Russian Federation in terms of the number
and range of diagnostic and therapeutic radiosurgical procedures performed on patients suffering from
cancer. Since 2021, hybrid imaging technologies, namely FDCT, video endoscopy (including
cholangioscopy) with the possibility of endobiliary video fluorescence diagnostics have been actively
introduced into the practical and scientific work of the department.

In 2023, more than 4,000 diagnostic and therapeutic interventional radiologic procedures were
performed, among them using hybrid imaging technologies:

- 192 transarterial chemoembolizations under combined control of digital subtraction angiography and
flat-detector computed tomography for primary and secondary liver tumours;

- 39 cryoablations for liver and kidney tumours under combined control of ultrasound navigation, digital
subtraction angiography and flat-detector computed tomography;

- 7 endobiliary biopsies and 10 procedures of endobiliary photodynamic therapy under combined control
of video endoscopy (spy glass) and fluoroscopy in malignant tumours of bile ducts;

- 13 blockades of the parietal plexus ganglion in chronic pain syndrome under combined control of
fluoroscopy and flat-detector computed tomographys;

- 8 ureteral stenting using Rendezvous technology under combined video endoscopic and fluoroscopic
control in iatrogenic injuries.

The aim of this work is to demonstrate the possibilities of hybrid imaging technologies in the
treatment of cancer patients in the largest interventional radiology department in the Russian
Federation.
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Logistics and associated problems in establishing a theranostic center with special
reference to developing countries

Ajai Kumar Shukla, Satyawati Deswal, Manisha Pradhan
Department of Nuclear Medicine, Dr. Ram Manohar Lohia Institute of Medical Sciences, India

Background

The specialty of nuclear medicine is fast expanding by virtue of its capability to provide functional as
well as morphological information. However, in developing countries the growth is not as rapid as is
seen in developed countries though developing countries have large proportion of global population. In
Indian scenario the number of Nuclear Medicine facilities have grown at a moderate pace and as of now
there are 520 centers in a population of 1.4 billion.

Methodology
The attributable reasons for relatively lesser number of nuclear medicine facilities can be described as:
1. Space constraints and rigorous compliance of regulatory requirement prevents growth as many
centers have inadequate infrastructure.

2. Inadequate funding available in creation of a functioning nuclear medicine facility.
Infrastructure requires large magnitudes of funding as initial investments and thereafter
continuous and sustained functioning of department is a major challenge for many centers.

3. The limited availability of trained and qualified (in accordance with AERB guidelines)
manpower for functioning of a nuclear medicine facility. In India government/private sectors
together provide annual intake of more than 50 medical postgraduates and about 250
technologists apart from some institutions having intake for PhD programs as well. With new
AIIMS being opened, this intake is likely to increase and may contribute to faster growth of
nuclear medicine facilities.

4. Availability and access of commonly used radionuclides such as 1-123, T1-201, and many
therapeutic radiopharmaceuticals like Y-90, ®*Ge/**Ga generators and alpha emitters are not
produced in India and are therefore imported. It may not be out of place to mention that BRIT,
Mumbai although economical in terms of cost but has been not been able to largely meet the
requirements of ’Mo-""Tc generator and I-131for the existing nuclear medicine facilities.

Results
Although a significant and visible improvement has already been done, the initiatives by agencies are
worth mentioning and it is expected that in near future, the growth and expansion would register the
quantum jump to cater to large cross section of population both in terms of horizontal and vertical
growth:
» Various bodies such as DAE (Department of Atomic Energy), the Union Health Ministry and
states should work in coherence to uplift the growth of nuclear medicine.
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» Public-private partnership (PPP) mode can be explored as one of solutions to tide over the crisis
particularly in Government sectors.

» To encourage private sectors for taking initiatives to establish more NM centers to inch towards
the required number to benefit population at large.

» Price capping for all diagnostic and therapeutic procedures can be made mandatory as per
AYUSHMAN or CGHS prices.

» Encourage inclusion of all diagnostic and therapeutic procedures of NM in most of the health
insurance schemes being offered.

Conclusion

Indigenous initiatives taken both at government and non-government levels are likely to overcome the
logistic problems including availability and access of theranostic radionuclides and hence, help
enhancing the current pool of nuclear medicine facilities in the country.
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?National Cancer Institute, Ukraine

Background

Prostate cancer is one of the leading causes of cancer-related mortality in Ukraine. According to the
National Cancer Registry of Ukraine, over 10,000 new cases of prostate cancer are registered annually.
Prior to the implementation of ['*F]JPSMA-1007, patients were imaged using conventional methods such
as computed tomography (CT), magnetic resonance imaging (MRI), and bone scintigraphy. We began
producing ["*F]JPSMA-1007 in our production department in March 2023 and started imaging patients
using this method since then.

Methodology

The standard dose of ['*F]JPSMA-1007 was 3.5 MBq/kg. We used a Siemens Biograph64 PET/CT
scanner. The imaging protocol included the administration of the radiopharmaceutical followed by
scanning at 120 minutes post-injection. The scans were interpreted by two independent specialists, and
the results were compared with previous staging methods. We also assessed the risk stratification of
patients prior to scanning.

Results

A total of 150 patients were imaged. Pre-scan risk stratification included Gleason score and PSA level.
The images of these patients were compared with the results of conventional staging methods. In 45% of
cases, the disease stage was altered following ['*FJPSMA-1007 imaging. The main limitations were
cases with false-positive uptake, particularly in inflammatory processes.

Conclusion

The introduction of ['*F]JPSMA-1007 in our center has significantly improved patient
management, allowing for more accurate disease staging and adjustment of therapeutic
approaches.
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Radiation Protection for personnel in PET/CT imaging: Strategies to lower occupational
exposure

E. Rotich
Kenyatta University Teaching Referral and Research Hospital, Kenya

Background

The use of hybrid imaging, especially PET/CT requires a multidisciplinary team that is involved in
every step of the process. Given the energy (511keV) of the fluorine-18, it is hard to use the
conventional lead gowns for effective shielding. This creates a unique case when it comes to radiation
protection. There is also monitoring of extremities which may receive high levels of radiation since the
inverse square law cannot apply here because of the proximity. Therefore, proper shielding is required
for protection and working for a shorter time will significantly reduce the dose received by the worker.
This is only possible with experience as the newer members of staff take longer to master the workflow
but after some time even their doses are much lower.

Area classification, that is controlled and uncontrolled areas, must be properly demarcated to ensure that
process flow and patient flow is seamlessly executed. Shielding during design is also crucial for
radiation protection since it is the main factor that will determine optimization.

Staff Exposure is mainly from handling of syringes, vials, waste, or patients injected with
radiopharmaceuticals (preparing the patient on the couch). These are the main radiation protection
concerns. Another concern is contamination which needs to be checked after getting out of the PET
preparation lab.

Methodology

Data will be collected by checking the usage of protective equipment that is provided for radiation
protection. Optimization of protection will also be checked to see how the use of distance, time and
shielding will help to lower the occupational doses. Work and process flow will also be used to see how
it can help to lower occupational dose when the process is seamless. Digital dosimeters will be used to
assess the dose received by the occupational worker and survey meters will be used to check the
radiation levels in the room.

Results

Occupational workers at a nuclear medicine facility benefit by using tools such as syringe shields, lead
blocks, Tabletop shield used during dispensing, shielded syringe carrier, lead pots holding the vial, lead
lined waste containers, dose calibrator shields among others. Using semi-automated dispenser will lower
the dose significantly than when dispensing manually. The technologist gets a higher dose when
injecting patients than when they use automatic injectors.

Conclusion

Occupational workers using PET/CT imaging modality are exposed to higher doses compared to other
diagnostic modalities. It is therefore very important that protective measures are put in place to ensure
that their doses are kept as low as reasonably achievable. The protective equipment for radiation
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protection should also be working well and it should be used well to ensure maximum protection of the
worker. The Kenya Nuclear Regulatory Authority has set the limits of exposure to workers and our
hospital ensures that the workers are continually monitored so that no workers exceed their limits.
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Assessing the clinical utility of Galliumé68 Citrate PETCT imaging in the identification of
active from inactive disease and in the evaluation of therapy response in Spinal
Tuberculosis

J. Hephzibah

Christian Medical College Vellore, India

Proposed Objectives

The objective of this study was to evaluate Gallium 68 Citrate PET/CT imaging in Spinal Tuberculosis
(TB). The study had three specific aims. Firstly, to see if Gallium 68 Citrate PET/CT imaging could
discriminate between active and inactive disease. Secondly, to evaluate Gallium 68 Citrate PET/CT
imaging for assessing treatment response. The third aim was to assess the clinical utility of Gallium 68
Citrate PET/CT in comparison to other imaging studies used in the routine management of spinal TB.

Methodology

Thirty-five patients known with TB spine were included. All patients had a baseline Gallium 68 Citrate
PET/CT. Fifteen patients had a follow-up Gallium 68 Citrate PET/CT after 9-12 months of anti-
tubercular therapy (ATT).

Results

On baseline study 25 patients had avid spinal lesions with corresponding CT features of infective
spondylodiscitis. Ten had non-avid spine lesions but, the corresponding CT images showed infective
spondylodiscitis. Among the 10 patients with non-avid spine lesions four had avid extraosseous lesions,
two had avid lung nodules and mediastinal nodes and two had foci of muscle uptake (iliacus and psoas).
Fifteen patients had a follow-up Gallium 68 Citrate PET/CT after 9-12 months of ATT. These included
six patients who had no abnormal uptake on baseline, they also did not have any abnormal uptake on the
follow-up study. Of the seven patients who had avid spine lesions on the baseline study all had a good
clinical response rate, with six patients having no abnormal uptake and one showing less uptake on
follow-up imaging. Two patients with avid lung and muscle lesions on baseline showed resolution of
uptake on follow-up imaging.

Conclusion

Only 71.4% (25/35) showed avidity of the tracer in the spinal disease at baseline in the presence of
definite clinical, microbiological and radiological (X-ray/ CT/ MRI) features of infective
spondylodiscitis. Hence Gallium 68 Citrate PET/CT may not fare as a good diagnostic tool with
relatively lower sensitivity in detecting active TB.

The possible reasons for absence of uptake in the remaining 28.5% cases (10/35 patients) included the
presence of significant lysis and erosions of the vertebral bodies on CT. In addition, on correlation with
MRI spine, all these patients had abscesses (either intra-osseous/ epidural/ soft tissue/ paravertebral)
leading to decrease in cellular content and bacterial localization.

On follow up, absence of uptake in those with baseline avid lesions correlated well with the good
clinical improvement at the end of ATT treatment. This also had a good correlation with presence of
sclerosis or bone fusion on X-ray and CT, decrease in abscesses, edema, discitis and hyper-intensity on
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T1W weighted images. Hence Gallium 68 Citrate PET/CT may be a robust marker of therapeutic
response and can be used as a guide for clinicians in deciding the cessation or continuation of ATT in
dubious cases.
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Normal organ dosimetry resulting from ['7’Lu]PSMA therapy in patients with metastatic
castration-resistant prostate cancer (mCRPC)
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? Master of Science Program in Medical Physics, Faculty of Medicine Ramathibodi Hospital,
Mabhidol University, Bangkok, Thailand

? Division of Nuclear Medicine, Department of Diagnostic and Therapeutic Radiology, Faculty
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Background

Lu-177 prostate-specific membrane antigen (PSMA) therapy is a novel treatment for patients with
metastatic castration-resistant prostate cancer (mCRPC) who experience tumour progression after
surgery, RT, ADT, and CMT. Post-treatment dosimetry is performed to evaluate the absorbed dose in
normal organs, aiming to avoid possible toxicity. The objective of this study is to assess dosimetry in
normal organs among prostate cancer patients who have undergone ['7’Lu]PSMA treatment.

Methodology

The dosimetry for salivary glands, liver, kidneys, red marrow, and the whole body was evaluated from
post-treatment whole-body planar scans at three times (1 hour, 1 day, and 7 days) after the
administration of ["”’Lu]PSMA treatment. The dosimetry was performed using the Medical Internal
Radiation Dosimetry (MIRD) schema from OLINDA/EXM v.2.2 in Hermes dosimetry software. The
dosimetry results were reported for mean, standard deviation (SD), median, and range.

Results

The retrospective study was conducted on prostate cancer patients treated with ['"’Lu]PSMA between
July 2019 and January 2023 at the Division of Nuclear Medicine, Department of Radiology, Faculty of
Medicine, Siriraj Hospital, Bangkok, Thailand. The study included 32 patients with a total of 59 PSMA
cycles. Among them, 13 patients received [’ Lu]PSMA treatment for 1 cycle, 13 for 2 cycles, 4 for 3
cycles, and 2 for 4 cycles. The patients' ages ranged from 47 to 84 years old, with a median age of 68
years and a mean age of 68.63 years, with a standard deviation (SD) of 8.59 years. The injected
activities ranged between 5.00 and 7.24 GBq. The median dose administered was 5.79 GBq, with a
mean and SD of 5.78 + 0.32 GBq. The absorbed doses in normal organs were as follows: Red marrow:
0.006-0.141 mGy/MBq (mean + SD = 0.030 + 0.027 mGy/MBq), Total body: 0.013-0.176 mGy/MBq
(mean = SD = 0.039 + 0.032 mGy/MBq), Liver: 0.018-2.62 mGy/MBq (mean = SD = 0.128 = 0.336
mGy/MBq), Salivary glands: 0.082-2.96 mGy/MBq (mean + SD = 0.644 £+ 0.435 mGy/MBq), Kidneys:
0.236-1.86 mGy/MBq (mean = SD = 0.775 + 0.33 mGy/MBq).

Conclusion

The absorbed dose to normal organs from Lu-177 PSMA treatment was within the accepted
range and did not exceed tolerated limits.
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Advancing Colorectal Cancer Diagnosis through Hybrid Imaging and Drug-Designed
Radiolabeled Peptides Targeting UNCS Receptors

T. Dallegi
National Center for Nuclear Sciences and Technologies, Tunisia

Background

For over thirty years, nuclear imaging has become an indispensable technique in modern medicine,
radiating across various medical specialties such as cardiology, neurology, and hepatogastroenterology.
One of the most interesting applications of nuclear imaging is scintigraphy using radiopharmaceuticals
that bind to specific targets for early cancer diagnosis. In this context, UNC5A, UNC5B, UNCS5C, and
UNCS5D dependence receptors are part of the UNCS5 dependence receptor family, transmembrane
proteins that all bind to the same ligand, Netrin 1. These receptors have been implicated in several
cellular processes such as migration, survival, and cellular differentiation. They have garnered particular
interest as it has been suggested that they play a role in controlling colorectal tumourigenesis.

Methodology

The aim is to design radiotracers targeting UNCS receptors to provide accurate diagnosis or specific and
effective treatment against colorectal cancer by targeting tumour cells while minimizing side effects on
healthy cells. This work is summarized here in three sections: The first section briefly summarizes the
context and generalities associated with cancer, dependence receptors, and nuclear imaging. The second
section presents the bioinformatics tools used, specifying the objectives to be achieved as well as
molecular docking techniques and modelling. The third section presents the results of docking of the
various variants of the UNCS5 receptor, molecular modelling, and the study of ligand-receptor
complexes. In recent years, studies have highlighted the involvement of certain molecules in the
development and progression of colorectal cancer. Among these, Netrin 1 and its UNCS5 receptors have
garnered increasing interest due to their potential role in this disease. Our objective is to identify in
silico peptides that can selectively bind to UNCS5 receptors and label them with technetium-99m,Ga-68
and Cu to develop a new diagnostic approach consisting of designing new radiopharmaceuticals
targeting UNCS receptors, which have a role in detecting the presence and activity of this receptor in
colorectal cancer tissues. This report describes an innovative diagnostic approach against colorectal
cancer using the design of radiolabeled peptides specific to UNCS5 receptors. Our in silico study includes
modelling, validation, docking, and the design of peptides specific to UNCS5 receptors. Furthermore, we
performed energy minimization of both the ligand and receptors, contributing to protein stabilization by
bringing them to their minimum energy state. Secondly, molecular docking of the proteins revealed the
region of Netrin 1 that interacts with UNC5A, UNC5B, UNC5C, and UNCS5D receptors. Finally, we
successfully designed the selected peptides with DOTA and different radionucleides. Using these
radiolabeled peptides, we performed a second molecular docking to assess their affinity and binding
potential with the target receptors.

Results

Through this additional selection step, we identified the best peptide, which demonstrated the strongest
affinity and the best binding capacity to the receptors. our aims to open new perspectives in the field of
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colorectal cancer diagnosis by exploiting the specific properties of radiolabeled peptides targeting
UNCS receptors.

Conclusion

The results obtained through these different stages provide a solid foundation for future studies aiming
to optimize diagnostic and therapeutic approaches in the fight against colorectal cancer.
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The Current Scenario of Nuclear Medicine Education and Human Resource in India - A
Bird’s Eye View

M. Bhardwaj, S. Deswal, A. K. Shukla
Department of Nuclear Medicine, Dr. Ram Manohar Lohia Institute of Medical Sciences, India

Background

The expansion of NM in India is getting impetus for diagnostic and therapeutic facilities. Today 24 of
28 States (85.7%) and 4 of 8 Union Territories (50%) in India have NM facility. Developing countries
like India have 1 PET/ 0-2.5 SPECT system per million people. Contrary, developed countries have
more than 3 PET and 10 SPECT systems per million people. India has 0.1-0.5 NM physicians as
compared to 10 NM physicians in developed countries per million of population. Not more than 40
centers are added per year (as per 5 years average) except for year 2022-23 in which about 80 facilities
were added. Currently there are 520 AERB approved operational NM facilities including 18 university-
based NM institutions, 24 medical cyclotrons and 150 high dose therapy facilities in India. Asian
continent has about 828 NM centers contributing to 58 % of total 1427 NM institutions existing
worldwide. In other areas, Asia’s contribution is 62.5% (NM physicians), 40.6 % (medical physicists),
59.1% (technologists). Non-clinical NM courses across India include B.Sc., M.Sc., DMRIT, PG
Diploma, Ph.D. programs. The first MD program in NM started in 1990 and now more than 70 NM PGs
(MD/DNB) are produced every year in India out of 65,335 MD seats available for all specialties.

Methodology

This cross-sectional study attracted 63 responses from 11-17 February 2024 through a structured
questionnaire comprising of 19 questions developed using Google forms which was circulated among
non-clinical NM stakeholders electronically. A qualitative data was collected on curriculum, training,
academic and professional growth, infrastructure, decision to pursue career in NM, interest in further
research, and job security. We determined decision-making factors and gathered opinions if current
course curriculum is beneficial to in-training NM stakeholders to work in healthcare industry. A
comprehensive analysis of data was undertaken using Microsoft Excel and IBM SPSS software.

Results

Respondents comprised 64.5% (40) males and 36.5% (23) females with predominant age group of 24-30
years. 79% (49) of respondents showed interest in going for higher studies and 90.5% (57) expressed
their desire to qualify RSO certification. 41.3% (26) reported existing NM course curriculum,
infrastructure, and clinical practice to be excellent. However, 50.8 % (30) respondents suggested for
uniform course contents, infrastructure, and standardisation of regulations for entry and higher NM
studies across India. Respondents also indicated that NM courses were opted by choice hinting that there
is a growing interest amongst aspirants for speciality of NM. Many respondents expressed their
willingness to take up the job of medical physicist in healthcare industry as well.

Conclusion

The comprehensive coverage of NM pan India can only be ensured by bridging vertical and horizontal
gap. Also, increasing number of NM facilities and human resources/million of population will help to
bridge existing gap between available and required facilities (i.e. supply and demand). International and
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national bodies should take the lead to remove disparity in nomenclature of courses offered in NM
globally. Uniformities in terms of course contents/duration, training programmes and infrastructure must
be monitored and ensured by professional and regulatory bodies of respective countries and their
alignment with global standards.
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Background

In the realm of oncological imaging, the synthesis of Pseudo-CT images from PET scans represents a
groundbreaking advancement. This innovation stems from the necessity to perform attenuation
correction in PET imaging, a process traditionally dependent on the integration with CT scans, which
inadvertently escalates the patient's exposure to ionizing radiation. The application of artificial
intelligence (Al), particularly deep learning techniques, promises a novel solution to this issue by
enabling the generation of pseudo-CT images directly from PET data, thereby circumventing the need
for additional CT imaging.

Methodology

Leveraging the capabilities of advanced Al architectures, this study employed Generative Adversarial
Networks (GANs)—specifically Conditional GAN, Wasserstein GAN, and Cycle GAN—to generate
pseudo-CT images from uncorrected PET scans. The research utilized a dataset of 55 PET/CT scans
from patients with ovarian cancer, segmenting the data into 45 scans for training the models and 10 for
test. The models were meticulously optimized to accurately replicate the anatomical information
typically provided by CT scans, thus enabling the effective attenuation correction of PET images based
on the generated pseudo-CT images. The optimization process focused on adjusting learning rates, input
batch sizes, and the generator-to-discriminator ratio, aiming to maximize the fidelity of the pseudo-CT
images.

Results

The Cycle GAN architecture emerged as the most effective in producing pseudo-CT images that closely
mimic the anatomical detail and density distribution of real CT scans. Statistical analyses, including
Mean Absolute Error (MAE) and Mean Squared Error (MSE), validated the accuracy of the pseudo-CT
images, suggesting a viable pathway to achieving PET attenuation correction without the inherent risks
of additional radiation exposure. For CT reconstruction, the errors for the entire patient cohort were
calculated as 4.17+0.96 and 5.66+1.01, indicating an error margin of about 2%. However, challenges
remain in achieving the level of detail and contrast resolution necessary for clinical evaluation,
highlighting areas for further improvement in AI model development.

Conclusion

The generation of pseudo-CT images from PET scans using Al technology marks a pivotal step forward
in oncological imaging. This approach not only mitigates the radiation risk associated with traditional
attenuation correction methods but also holds the potential to streamline and enhance the diagnostic
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process for cancer patients. As Al models continue to evolve, the feasibility of integrating pseudo-CT
generation into clinical workflows becomes increasingly promising, potentially revolutionizing cancer
diagnosis by offering a safer, more efficient alternative to conventional imaging techniques. Future
endeavours should focus on refining these models to improve image quality and validate their clinical
applicability, paving the way for a new era in non-invasive cancer diagnosis.
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Background

The utility of Positron Emission Tomography (PET) in diagnosing and managing malignancies is
unparalleled, especially given its ability to provide metabolic insights at the cellular level. However, the
accuracy of PET imaging is hindered by attenuation artifacts, a phenomenon where the signal is reduced
due to the absorption of photons by the body's tissues. Traditionally, this challenge is addressed through
attenuation correction methods that often require the use of additional anatomical imaging techniques,
such as CT scans, raising concerns over increased radiation exposure for patients. The advent of
artificial intelligence (Al) offers a novel pathway to overcoming these limitations, presenting an
opportunity to generate attenuation-corrected PET images without the need for concurrent anatomical
imaging.

Methodology

This study explores the potential of deep learning, specifically Convolutional Neural Networks (CNNs)
and Generative Adversarial Networks (GANs), to perform attenuation correction on PET images. The
approach involved training various GAN architectures, including Conditional GAN, Wasserstein GAN,
and Cycle GAN, using a dataset of 55 PET/CT scans from patients diagnosed with ovarian cancer. The
objective was to refine these models to accurately generate attenuation-corrected PET images from
uncorrected scans, thus bypassing the need for CT-based correction. The networks were trained using a
split of 45 scans for training and 10 for test, optimizing for learning rates, batch sizes, and the balance
between generator and discriminator functions to achieve high fidelity in image reconstruction.

Results

Among the tested architectures, Cycle GAN demonstrated the highest efficacy in generating attenuation-
corrected PET images, with an error margin of 1%, indicating high accuracy and precision. Statistical
evaluation, including Mean Absolute Error (MAE) and Mean Squared Error (MSE), confirmed the
reliability of the generated images compared to their CT-corrected counterparts. This was statistically
substantiated by a MAE and MSE of 2.15+0.34 and 3.14+0.56, respectively. This breakthrough
underscores the potential of Al in enhancing PET imaging's diagnostic capabilities while mitigating the
associated risks of radiation exposure from additional CT scans.

Conclusion

The successful generation of attenuation-corrected PET images through Al represents a significant
advancement in medical imaging. By eliminating the need for CT scans for attenuation correction, this
approach not only reduces radiation exposure but also streamlines the diagnostic process for
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malignancies, particularly ovarian cancer. Future research should focus on further refining Al models
for broader applications and exploring the integration of this technology into clinical practice,
potentially transforming the landscape of cancer diagnosis and treatment.
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Clinical Management and Therapeutic Challenges in a Case of Erdheim-Chester Disease
through PET/CT scan: Rare Study Case and Literature Review

M. S. Ahmad
Department of Nuclear medicine, Al-Ahli Hospital, Palestine

Background

Erdheim-Chester disease (ECD) is a rare form of non-Langerhans histiocytosis characterized by the
infiltration of tissues by foamy histiocytes and lipid-laden macrophages. This article presents a rare
study case of ECD and provides a comprehensive literature review on the clinical management and
therapeutic challenges associated with the disease.

Case Summary

A 54-year-old was diagnosed with a disease. After her PET exam, she was prescribed Vemurafenib for
five sessions. A second PET scan showed that the patient and treatment were incompatible. A decision
was made. The patient will receive five Cladribine treatments. The treatment caused electrolyte
imbalances, abdominal pain, mild left ventricle relaxation during diastole with a small amount of fluid
around the heart, a mass in the right atrium indicating potential cardiac involvement, kidney soft tissue
thickening, and femur and tibia bone marrow hardening.

Results

Vemurafenib had a progressive response rate of 39.16% after 5 cycles, but Cladribine showed a partial
response rate of 2.5% after1 cycle. However, after 5 cycles, Cladribine demonstrated a better therapeutic
response rate of 25.8%. The treatment responses showed significant differences between Vemurafenib
and lcycle Cladribine, and Vemurafenib and 5 cycles Cladribine with p-values 0.023 and 0.011,
respectively. These studies demonstrate the effectiveness of Vemurafenib and Cladribine in treating
ECD at different anatomical locations.

Conclusion

While Vemurafenib remains an important therapeutic option in select cases of ECD, Cladribine
appears to offer a more comprehensive and reliable treatment approach, particularly in patients
with refractory or progressive disease.
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Incidentally detected malignant tumours on F-18 PSMA-1007 PET/CT beyond prostate
cancer: (Our center experience)

S. Moustafa
Assiut University, Egypt

Abstract

18F-PSMA PET/CT plays an important role in the assessment of prostate cancer patients. However,
PSMA is a misnomer, and it is expressed in non-prostatic malignancies.

Extrapolating this principle, the present study aimed to describe 18 F-PSMA avidity in different
malignancies that incidentally have co-existed in patients with prostate cancer who underwent 18 F-
PSMA PET/CT in our patient population. Our study explored PSMA-avid intra-hepatic
cholangiocarcinoma which is noticed before the patient was symptomatic. The point here is the early
diagnosis and potential therapeutic purpose of PSMA avidity especially in one of aggressive cancers
with subsequent early accurate patient management and better outcome.

Background

Prostate-specific membrane antigen (PSMA) is a type II transmembrane. glycoprotein is highly
overexpressed on prostate cancer epithelial cells; for that, PSMA has potential diagnostic imaging and
therapeutic purposes for prostate cancer in a variety of clinical scenarios.

PSMA is also expressed, to varying degrees, in different kinds of solid cancers and lymphoproliferative
disorders.

Moreover this overexpression, subsequently helps the possibility of PSMA theranostic applications
outside prostate cancer, especially in the case of limited lines of treatment in some cancers.
Cholangiocarcinoma is the second most common primary hepatic malignant tumour; it is an aggressive
tumour with a 5-year survival rate of less than 5 %. In our study, we reported PSMA-avid different types
of cancers, one case of intra-hepatic cholangiocarcinoma that was detected early on 18 F-PSMA
PET/CT conducted as a part of follow-up for prostate cancer and confirmed by biopsy.

Methodology

Enrolment of 120 18-F PSMA PET/CT study for patients with prostate cancer, any incidental neoplastic
PSMA non-prostatic uptakes on PSMA PET/CT were included in our study then followed up until the
final diagnosis was reached.

Results

We detected five different solid cancers that expressed PSMA activity, including one patient each with
pancreatic cancer, rectal cancer, bladder cancer, hepatocellular carcinoma, and intra-hepatic
cholangiocarcinoma.

Recently, its avidity to hepatocellular carcinoma (HCC) has also been reported and to a lesser extent,
68Ga-PSMA accumulation in cholangiocarcinoma with skeletal metastasis has been reported. We
identified PSMA-avid intra-hepatic cholangiocarcinoma earlier with no definite symptoms or signs that
seemed to be related to cholangiocarcinoma in a patient with treated prostate cancer and undetectable
PSA level; who underwent PSMA PET/CT follow-up; yet unfortunately only intense PSMA-avid
hepatic uptake is identified on the scan with no clear underlying CT changes noticed; further imaging
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correlation didn’t conclude definite diagnosis. On follow-up 3 months later; the patient started to
complain of right hypochondrial pain; PSMA PET/CT was done that showed persistent intense PSMA-
avid hepatic focal lesion with hypodense CT changes; for that biopsy was taken that confirmed intra-
hepatic cholangiocarcinoma (Fig.1).

Figure 1.

Conclusion

It is important to be aware of neoplastic PSMA uptake beyond prostatic malignancies to optimize image
interpretation and accurate implementation of patient management with potential widening of
therapeutic aims especially in aggressive cancers with limited available lines of treatment.
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Background

Harmonizing ["*F]FDG brain PET/CT quantification aims to reduce variations across equipment,
reconstruction algorithms, and protocols, ensuring consistent and reliable results. It is crucial for
establishing PET as a robust biomarker for clinical decision-making and research since cross-population
and center comparisons contribute to better understanding and treating neurodegenerative diseases.
Harmonization strategies for quantitative PET have been validated clinically for various tumours.
However, harmonizing PET/CT for neurodegenerative diseases still represents a challenge because
some strategies require expensive phantoms and complex analysis. This study aims to evaluate whether
a simple method using only a cylindrical phantom, originally developed for oncologic PET, can be
applied to PET brain harmonization.

Methodology

We evaluated the strategy published by Namias et al. (2018), which uses resolution and noise
measurements from a cylindrical phantom to simulate NEMA IQ phantom spheres and determine the
optimal smoothing filters that best harmonize the PET scanner performance according to the EARL
accreditation program. PET/CT scans of a cylindrical phantom containing ~70MBq of ['"*F]JFDG were
acquired for 20min/bed in three PET/CT systems (System ID #1: Discovery 600; #2: Discovery 710; #3:
Discovery 1Q; GE Healthcare, USA). The raw data were reconstructed using each site’s clinical protocol
(CP) without post-filtering. The PET Harmonization Toolbox was used to find the post-filtering that
complied with EARL fluorine-18 standards 1. To evaluate the strategy performance in the neurological
context, a Hoffman 3D brain phantom filled with an ["*F]FDG solution of ~33kBg/mL, was scanned for
30min in the three PET/CT systems and the raw data was reconstructed using each site CP and the
filtering identified by the toolbox. Image quality (IQ) metrics were extracted from the Hoffman PET
images, before and after harmonization: gray matter (GM) recovery coefficient (RC), GM RC; contrast
between the GM and white matter (WM); signal and contrast to noise ratio (SNR and CNR); coefficient
of variation in the WM (CVyn), to evaluate image uniformity; and effective spatial image resolution
(EIR). The Maximum Differences (MD) between the CP and the harmonized values were calculated.

Results

The optimal post-filters were 7.5mm, 5.9mm, and 5.4mm for systems ID #1, #2 and #3, respectively.
The strategy was succeeded on reduce the variability between different PET/CT systems in terms of EIR
(MD of 2.5mm to Imm after harmonization) and CVym (MD of 8.10% to 2.84%), without significant
loss of contrast, SNR and CNR (values shown on Figure 1 (a)). The harmonized images were also more
uniform and noiseless (lower CVum), apparent on Figure 1 (b)). Moreover, the obtained EIR are near the
recommended for harmonization in the literature — 8mm (Shekari et al., 2013; Joshi A, Koeppe RA &
Fessler JA, 2009).
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Figure 1. (a) Image quality metrics and (b) Visual comparison of phantom PET images before (left)
and dafter (right) harmonization.
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In (a) the symbols on the left of each image quality metric represents the values obtained from
images reconstructed with the clinical protocol of each site and, in the right, from harmonized
images.

Conclusion

We concluded that the strategy published by Namias et al. (2018) can be employed in the harmonization
of ["*F]JFDG brain PET/CT images. The method only needs a cylindrical phantom scan, making
harmonization workflow more accessible, especially in small departments.
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Background

Osteosarcomas are rare and aggressive neoplasms that most frequently originate in long bones. They
often occur in the second and third decade of life with another peak in frequency in older adults. Its
origin is multifactorial, from mechanobiological signals, genetic mutations to a favourable
microenvironment. In recent decades, overall survival and event-free survival rates have not improved,
which is why in the era of personalized medicine the development of better predictive models is
necessary. In nuclear medicine, [18F]FDG PET/CT parameters have been used to assess its role as a
predictive model. In 2023, Pedersen et al. highlighted the prognostic value of Metabolic Tumour
Volume (MTV) as a good prognostic marker.

Aim
Determine the prognostic value of SPECT/CT MIBI parameters to evaluate the molecular activity of
osteosarcoma at the time of diagnosis.

Methodology

This was a retrospective study in which a total of 22 patients were evaluated from January 2022 to
October 2023 who underwent SPECT/CT MIBI for staging by histopathological diagnosis of
osteosarcoma. The SPECT/CT MIBI parameters of the primary tumour were subsequently evaluated
using the MM Oncology license from Syngo Siemens (image 1). The distribution of the data was
evaluated using the Shapiro-Wilk normality test, based on a significance level of p < 0.05, the
distribution of the data was identified as non-parametric, the relationship between the quantitative
variables was examined using the Spearman correlation coefficient.

Results

Of a total of 22 patients, 11 (50%) were men and 11 (50%) were women. The average age of 30.14
years (30 years 2 months) with a median of 20.5 years (20 years 6 months), in an age range of 8 to 75
years. Presence of metastasis was observed in 12/22 patients (54.5%). High-grade tumours were
identified in half of the patients analysed (11/22) and low-grade tumours in the other half. In the
correlation between Tumour Volume MIBI (TVMIBI) and Total Activity, a correlation coefficient
R=0.636 and significance (bilateral) P<0.0001 was found. In the correlation between Max and Peak,
R=0.989 and P <0.0001 were found.
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Image 1

A

B

Cc

D

Aand B, 75-year-old female patient diagnosed with osteosarcoma. C and D, 16-year-old female patient with a

diagnosis of chondroblastic osteosarcoma.

Conclusion

There is a moderate positive correlation between TVMIBI and Total Activity, indicating that higher
TVMIBI is associated with higher levels of tumour activity. A very strong, positive correlation between
Max and Peak per size of 1 cm3, suggesting that regions of maximum MIBI uptake tend to also have the
highest activity values when normalized by size. We can identify that they are useful as a biomarker in

staging to predict high tumour activity and could suggest an unfavourable prognosis. It is necessary to
follow up on this study to be able to evaluate the usefulness of these parameters in the prediction of
response to treatment, overall survival, and event-free survival in the future.
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Background

Breast cancer, the most prevalent malignancy among women, has become a leading cause of death.
Early detection through screening has significantly improved outcomes, yet there remains a lack of
comparative data between mammography and ultrasonography in breast cancer detection.

Objective

The study was aimed to assess comparative analysis of mammography and ultrasound among women
who underwent breast mammography and ultrasonography at Tikur Anbessa Specialized Hospital,
Addis Ababa University.

Methodology

Institutional based retrospective cross-sectional study was be conducted. The sample size for the study
was 173 patient records who underwent breast mammography and ultrasonography. A structured data
extraction sheet from Picture Archive Communication System was used. The collected data was coded
and entered into EpiData Entry version 3.1 and exported to SPSS Statistics version 24.00 for analysis.
Descriptive analyses were done by computing proportions and summary statistics. The information was
presented by using table and figures.

Results

This study reveals that sonography correlates better with pathology diagnoses for breast lesions
compared to mammography, especially for malignant cases. Sonography demonstrates higher sensitivity
in detecting malignancies, particularly in dense breasts and younger age groups, while mammography
shows greater specificity. These findings align with international studies and suggest the complementary
roles of sonography and mammography in breast cancer detection.

Conclusion

Ultrasound is more sensitive (84.85%) than mammography in detecting breast pathology, while
mammography is more specific (92.31%) in identifying specific breast lesions. More studies are needed
to improve breast screening, focusing on early initiation and increasing awareness. Encouraging
residents to conduct research on breast pathology and integrating breast imaging into specialized
rotations can enhance proficiency. Establishing women-friendly clinics offering comprehensive
screenings for breast, cervical, and ovarian cancers would improve accessibility and patient care.
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Background

Cancer theranostics, which combines diagnostic and therapeutic techniques, holds great promise for
personalized medicine. The utilization of copper radioisotopes, namely positron-emitting copper-64
(64Cu, with a half-life of 12.7 hours) and beta particle-emitting copper-67 (67Cu, with a half-life of 61.8
hours), is pivotal. This allows for both low-dose imaging before therapy and higher-dose treatment in
the same patient, facilitating accurate dosimetric calculations and therapy quantification. Dual labeling
with Cu-64 and Cu-67 enables both positron emission tomography (PET) imaging and targeted radiation
therapy. Pyrazolone derivatives have demonstrated significant anticancer activity in vitro and in vivo
through various mechanisms such as apoptosis induction, autophagy regulation, and cell cycle
disruption. This study presents a newly synthesized pyrazolone complex labeled with copper isotopes
(Cu-64 and Cu-67) as a potential candidate for cancer theranostics.

Methodology

Greener and environmentally benign methodology for pyrazolone derivative using maltose as
biodegradable catalyst under solvent-free. The synthesis of the pyrazolone complex involved multi-step
organic synthesis techniques, including coordination of the ligand with copper ions and subsequent
radiolabeling with Cu-64 and Cu-67 isotopes. The labeling parameters such as pyrazolone ligand
amount, pH of the medium and reaction time were optimized. Characterization techniques such as
nuclear magnetic resonance (NMR) spectroscopy, mass spectrometry, and elemental analysis were
employed to confirm the structure and purity of the complex.

Results

3H-pyrazol-3-one derivative was synthesized in excellent yield about 97.5 %. The newly synthesized
pyrazolone complex exhibited high purity and stability, as evidenced by spectroscopic and analytical
data. Radiolabeling with Cu-64 and Cu-67 isotopes was achieved with high efficiency and specific
activity. High radiochemical yield of 95.10 + 0.41% and in-vitro stability in serum up to 12h have been
obtained. In vitro studies demonstrated selective binding of the complex to cancer cells with high target
to non-target ratio (T/NT) equals 6.24 £+ 0.09 in tumour bearing mice at 30 min post injection, indicating
its potential for tumour targeted imaging and therapy.

Discussion

The successful synthesis and radiolabeling of the pyrazolone complex highlight its potential as a
versatile agent for cancer theranostics. The dual labeling with Cu-64 and Cu-67 isotopes enables both
diagnostic imaging using positron emission tomography (PET) and therapeutic applications through
targeted radiation therapy. Further preclinical studies are warranted to evaluate the efficacy and safety of
this novel complex in cancer models.
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Conclusion

In summary, the synthesis of a novel 64+67Cu-labeled pyrazolone complex represents a
significant advancement in the development of multifunctional agents for cancer theranostics.
This study lays the foundation for further research aimed at harnessing the potential of this
complex for personalized cancer management.
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Background

Bone scintigraphy plays a crucial role in detecting conditions like osteoblastic metastases, which are
common in prostate cancer. With recent advancements, deep learning (DL) has been increasingly
applied to support diagnostic processes, especially in binary classification to distinguish between
'positive’ and 'negative' cases. DL excels at identifying critical differences in medical images, given it
has been trained on a sufficient volume of expert-annotated data. Despite challenges posed by limited
data availability, our research demonstrates that DL can achieve dependable diagnostic results through
the use of three specific techniques: data augmentation, dropout, and label smoothing.

Methodology

This study analysed 302 whole-body images using the ResNet-50 and ResNet-101 models to train and
test the Artificial Intelligence (Al) algorithms. Data augmentation techniques were primarily applied to
significantly increase the diversity of training images. Alternatively, dropout and label smoothing were
implemented to reduce the models' reliance on specific features and ensure more balanced confidence in
predictions, respectively. Additionally, Gradient-weighted Class Activation Mapping (GradCam) was
used to visually highlight critical regions in the images, enhancing clinical trust in Al-driven
diagnostics. The models were trained using the MMClassification toolbox, an open-source image
classification toolbox based on PyTorch.

Results

Starting with baseline accuracies of 83.5% for ResNet-50 and 84.1% for ResNet-101, we applied data
augmentation techniques, resulting in increased accuracy: ResNet-50 to 85.7% and ResNet-101 to
95.1%. This enhancement particularly demonstrates ResNet-101's superior ability to leverage
augmented data. The introduction of dropout led to better generalization and increased ResNet-50's
accuracy to 89.0%, highlighting the importance of a varied focus in models to achieve consistent
diagnostic accuracy across clinical settings. The unchanged performance of ResNet-101 suggests its
inherent resistance to overfitting. Further, combining data augmentation with label smoothing slightly
adjusted ResNet-50's accuracy to 89.6% and reduced ResNet-101's to 94.5%, indicating a complexity
threshold beyond which additional modifications no longer improve results. The study also revealed that
using all three regularization techniques together did not enhance classification performance further,
suggesting an optimal complexity level for these techniques. The synergy between GradCam and the
model's prediction confidence emphasizes its utility and the critical role of these methodologies as
supporting in disease detection.

Conclusion

This study underscores deep learning's critical role in enhancing bone scintigraphy analysis for detecting
conditions like osteoblastic metastases. Through the careful application of data augmentation, dropout,
and label smoothing, we achieved notable improvements in the diagnostic accuracy of the ResNet-50
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and ResNet-101 models. Particularly, the ResNet-50 model demonstrated significant enhancements,
while the more complex ResNet-101 model peaked in performance with data augmentation alone.
Furthermore, the integration of GradCam has made the Al decision-making process transparent to
clinicians, boosting trust. This study not only improves Al's reliability in detecting bone diseases with
limited data but also advances its broader use in diagnostics, potentially enhancing patient care.
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A Machine Learning Approach based on Rest Myocardial Perfusion Image Radiomics to
Detect the Presence of Hibernating Myocardium: A Proof-of-Concept Study

B. Khangembam, C. Patel, J. Jaleel, A. Roy, P. Gupta
Department of Nuclear Medicine, All India Institute of Medical Sciences, India

Aim
To assess the feasibility of a machine learning (ML) approach using radiomics features of perfusion
defects on rest myocardial perfusion imaging (MPI) to detect the presence of hibernating myocardium.

Methodology

Data of patients who underwent 99mTc-sestamibi MPI and 18F-FDG cardiac PET/CT

for myocardial viability assessment were retrieved. Rest MPI data were processed on ECToolbox and
polar maps were saved using NFile PMap tool. The reference standard for defining hibernating
myocardium was the presence of mismatched perfusion-metabolism defect with impaired myocardial
contractility at rest. Perfusion defects on the polar maps were delineated with regions of interest (ROIs)
after spatial resampling and intensity discretization. Replicable random sampling allocated 80% (257) of
the perfusion defects of the patients from January 2017 to September 2022 to the training set and the
remaining 20% (64) to the validation set. An independent dataset of perfusion defects from 29
consecutive patients from October 2022 to January 2023 was used as the testing set for model
evaluation. 110 first and second-order texture features were extracted for each ROI. After feature
normalization and imputation, 14 best-ranked features were selected using a multistep feature selection
process including Logistic Regression and Fast Correlation Based Correlation Filter. 13 supervised ML
algorithms were trained with stratified 5-fold cross-validation on the training set and validated on the
validation set. The ML algorithms with a Log Loss of <0.688 and <0.672 in the cross-validation and
validation steps were evaluated on the testing set. Performance matrices of the algorithms assessed
included area under the curve (AUC), classification accuracy (CA), F1 score, precision, recall, and
specificity. To provide transparency and interpretability, SHAP (SHapley Additive exPlanations) values
were assessed and depicted as beeswarm plots.

Results

239 patients (214 males; mean age 56 £+ 11 years) were enrolled in the study. There were 371 perfusion
defects (321 in the training and validation sets; 50 in the testing set). Based on the reference standard,
168 perfusion defects had hibernating myocardium (139 in the training and validation sets; 29 in the
testing set). On cross-validation, six ML algorithms with Log Loss <0.688 had AUC >0.800. On
validation, 10 ML algorithms had a Log Loss value <0.672, among which six had AUC >0.800. On
model evaluation of the selected models on the unseen testing set, nine ML models had AUC >0.800
with Gradient Boosting Random Forest (xgboost) [GB RF (xgboost)] achieving the highest AUC of
0.860 and could detect the presence of hibernating myocardium in 21/29 (72.4%) perfusion defects with
a precision of 87.5% (21/24), specificity 85.7% (18/21), CA 78.0% (39/50) and F1 Score 0.792. Four
models depicted a clear pattern of model interpretability based on the beeswarm SHAP plots. These
were GB RF (xgboost), GB (scikit-learn), GB (xgboost), and Random Forest.
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Conclusion
Machine learning using radiomics features of perfusion defects on rest myocardial perfusion images can
detect the presence of hibernating myocardium.
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Background

Triple-negative breast cancer (TNBC), which accounts for 15-20% of all breast cancers, is a therapeutic
challenge because of the absence of druggable targets including the estrogen receptor, progesterone
receptor, and HER2. However, TNBC tumours often overexpress the human epidermal growth factor
receptor (EGFR), which helps predict anti-EGFR targeted therapy. EGFR expression in breast cancer is
linked to aggressiveness, proliferation, and genomic instability. 1,2,4-oxadiazoles have been reported to
have intriguing antibacterial, anti-inflammatory, anti-rhinoviral, and anticancer properties. Many
commercially available medications with the 1,2,4-oxadiazole ring were introduced to the market. This
study aimed to provide an easy method for the synthesis of the 64+67Cu-oxadiazole dianiline complex
(64+67Cu-ODDA).

Methodology

The synthesis of 2,2'-(1,2,4-oxadiazole-3,5-diyl) dianiline was performed and characterized by different
spectral data. Then, the newly synthesized oxadiazole dianiline derivative was radiolabeled with Cu-64
and Cu-67 theranostic pair. Thereafter, in-vitro bioevaluation of the 64+67Cu-oxadiazole dianiline
complex against the breast cancer cell line (MCF-7) was done. Docking computations were performed
using the Auto Dock 4.2 module toward the angiogenesis receptor protein, EGFR. In-vivo
biodistribution on normal and solid tumour-bearing rats was carried out. The PET/CT scans were
performed using a preclinical NanoPET/CT scanner.

Results

A novel oxadiazole dianiline derivative was successfully prepared in a good yield. The derivative was
labeled efficiently with Cu-64 and Cu-67 theranostic pair and the results showed that the radiochemical
purity of the 64+67Cu-oxadiazole dianiline complex was 97% at 30 pg ODDA and pH 4, and its
stability was up to 24 h. The stability of the complex in human plasma was found to be high.
Biodistribution studies revealed that the uptake of 64+67Cu-oxadiazole dianiline in the tumour-bearing
mice was 7.8+ 0.4% ID/organ in the solid tumour at 0.5 h which increased with time tell reached the
maximum value of 18+0.3 ID/organ% at 2 h. Rapid and efficient tumour targeting, together with fast
renal excretion, highlights the tumour-targeting potential of the radiotracer. Furthermore, PET imaging
provided sufficient visualization of tumours in rats. Our findings suggest that 64+67Cu-oxadiazole
dianiline can be useful for the theranostic application of breast carcinomas.
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Conclusion

This study introduces a new 64+67Cu-oxadiazole dianiline which can pave theranostics approach in
personalized targeted radiotherapy to compensate different cancer types, particularly these types which
exhibit overexpression of EGFR. Additionally, this radioconjugate may be useful probe for the PET/CT
evaluation of triple negative breast cancer.
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Background

Predicting prognosis of NSLC included not only some traditional histologic features such, but also some
potential pathological indicators as degree of desmoplasia, tumour necrosis%, tumour budding, tumour
nuclear grade, cytological differentiation, tumour infiltrating lymphocytes% and risk stratification
pathological scoring. Metabolic PET/ CT avidity is studied to elucidate its relation to tumour
invasiveness, aggressiveness and in determining prognosis of cancer patients. The aim of this study was
to examine the predictive value of metabolic PET\CT parameters in correlation to various clinico-
pathologic features in non-small cell lung cancer (NSCLC) patient and to elucidate its relation to the
extent of tumour aggressiveness.

Methodology

This is a prospective study that carried on fifty one of enrolled patients histologically proven as NSCLC
lung cancer were evaluated by initial PET\CT scan for primary lung tumour , lymph nodes and distant
metastases status and its correlation to potential pathologic indicators.

Results

Our findings are quite concordant with other studies regarding the significant association between the
maximal SUV of lung tumour and primary tumour subtypes with statistically significant difference
((P=0.023). Regarding MTV and TLG, which positively and significantly correlate with primary tumour
diameter with (P=0.003) and (P=0.003) respectively. Also, our findings regarding correlation of the
cytological differentiation score and SUV mean proved significant correlation with P=0.023. There is
possible utility of the peak SUV and mean SUV of lung tumour as a surrogate marker for tumour
aggressiveness. Also the radiological consolidation to tumour ratio proved to positively and significantly
correlates with tumour subtype, tumour nuclear grade score, tumour necrosis % score and risk
stratifying pathological score (P = 0.006), (P = 0.001), (P =0.020) and (P = 0.009) respectively. Also,
there was significant correlation was found with 1 years PFS and the tumour budding with P=0.043.

Conclusion

In this study, multivariate analysis disclosed that consolidation/ tumour ratio had significant correlation
as the only independent parameter with impact on PFS.
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Background

Positron emission tomography combined with computed tomography (PET/CT) is an integral part of
patient management in oncology and provides both metabolic and anatomic information. In majority of
PET/CT scanners image reconstruction is traditionally performed using the 4 x 4 x 4 mm® voxel size,
resulting in relatively low spatial resolution which consequently introduces the partial-volume effect
(PVE) that negatively affects images both visually and quantitatively. The goal of our study was to
explore the effect of different voxel size (2 x 2 x 2 mm’ vs. 4 x 4 x 4 mm? voxel size) on the image
quality systematically at a set of different low-to-high target to background ratios to simulate the
conditions of routine clinical application, where the accumulation of ['*F]fluorodeoxyglucose
(["®F]JFDG) in patient whole body imaging is differently intense.

Methodology

We used the NEMA body phantom with six fillable spheres of different diameters. The spheres and
background were filled with a solution of ['*F]FDG, in ratio spheres vs background 2:1, 3:1, 4:1 and 8:1.
In all images reconstructed with 2 x 2 x 2 mm® and 4 x 4 x 4 mm® voxel size the contrast recovery
coefficient (CRC), contrast to noise ratio (CNR) in standardized uptake value (SUV) were evaluated.
We analysed CRC, CNR and SUV values independently in three ways: for spheres with diameters < 13
mm, for spheres with diameters > 17 mm, and for all spheres together, respectively.

Results

For phantom spheres < 13 mm, we found significantly higher CRC, SUV and CNR using small-voxel
reconstructions. CRC and SUV did not differ for large spheres (> 17 mm) using 2 x 2 x 2 mm’ and 4 x 4
x 4 mm® voxel size size. On the other hand, CNR for large spheres (> 17 mm) was significantly lower in
2 x 2 x 2 mm® compared to the 4 x 4 x 4 mm® voxel size images. The results are graphically presented in
Figure 1.
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Figure 1. Graphically presented CRCinean, CNRmean and SUV pnean between the 2 x 2 x 2 mm® and 4 x 4 x 4

mm? voxel size.
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Conclusion

Our results confirmed the previously published findings and further proved that the use of small
(2 x 2 x 2 mm?) voxel size improves localization of smaller volumes with various radioactivity
concentrations in PET which can be beneficial in diagnostic assessment of small lesions
improving precise lesion localization and contrast.
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Detection rate of bone metastasis on whole body bone scan of prostate cancer patients with
rising serum prostate-specific antigen following radical prostatectomy

A. Teyateeti!, C. Poenateetai', A. Teyateeti’, P. Kanchanapiboon', P. Pusuwan'

! Division of Nuclear Medicine, Department of Radiology, Faculty of Medicine Siriraj Hospital,
Mahidol University

2 Division of Radiation Oncology, Department of Radiology, Faculty of Medicine Siriraj
Hospital, Mahidol University

Background

Positron emission tomography/computed tomography (PET/CT) with prostate cancer-specific tracers is
currently the recommended imaging for prostate cancer patients with rising serum prostate-specific
antigen (PSA) following radical prostatectomy (RP). However, whole body bone scan (BS) might be an
optimal imaging for detection of bone metastasis in particular patients. Objective of this study is to
determine the detection rate of bone metastasis on BS and the predictive factors for BS positivity.
Ultimate goal is to identify where BS remains applicable.

Methodology

This is a retrospective study performed in 200 prostate patients with rising serum PSA after RP who
underwent BS between January 2018 and April 2022. The data collected were pre-operative clinical
parameters, pathological findings, treatments, serial PSA levels including a PSA level that prompted
clinician to request a BS (trigger PSA), follow-up data, and radiographic results. BS were reviewed by
consensus of 3 nuclear medicine physicians and results were classified as positive or negative studies in
conjunction with supporting evidence, i.e., follow-up imaging, clinical data or treatments. Data analysis
was performed using descriptive statistics. Analysis of predictive factors associated with bone scan
positivity was conducted using logistic regression model and reported as odds ratio (OR) and 95%
confidence interval (95% CI).

Results

The median trigger PSA level was 0.3 ng/ml (0.009-157) with PSA level < 0.5 ng/ml in 136 patients
(68%). Majority of patients were at the first episode of PSA rising (71%) and did not receive androgen-
deprivation therapy at time of BS (79%). Of the total 200 patients, only 15 patients (7.5%) had positive
BS. Remarkably, all positive BS showed metastatic lesions < 5 lesions. Patients with positive BS had
significantly higher trigger PSA levels compared to those with negative BS (1.68 vs 0.29 ng/mL; p <
0.0001). Analysis of PSA kinetics revealed that short PSA doubling times (PSADT) and high PSA
velocities were significantly associated with positive BS (4.42 vs 12.21 months; p = 0.001 and 0.12 vs
0.01 ng/mL/month; p < 0.0001, respectively). Logistic regression model showed that Gleason scores (8-
10 vs 6-7; OR 3.139, 95% CI 1.031-9.557, P = 0.044), trigger PSA (> 1 vs < 1 ng/mL; OR 9.173, 95%
CI 3.014-27.921, P <0.0001), and PSADT (< 6 vs > 6 months; OR 9.714, 95% CI 1.618-58.311, P =
0.013) were associated with BS positivity.

Conclusion
Detection rate of bone metastasis on BS of post-RP prostate cancer patients with median serum PSA
level of 0.3 mg/ml is only 7.5%. However, probability of positive BS is much higher in patients with
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Gleason score 8-10, PSADT < 6 months and trigger PSA > 1 ng/mL. BS is probably applicable for
detection of bone metastasis among these patients.

Possible predictive factors for positive bone scan

Factors OR (95%CI) |

GS: 6-7 vs 8-10 3.139 (1.031-9.557) 0.044
PSA nadir after RP: <0.1 vs>0.1 ng/mL 2.569 (0.884-7.468) 0.083
Trigger PSA at 1* bone scan: < 1.0 vs > 1.0 ng/mL 9.173 (3.014-27.921) <0.0001
Time from RP to trigger PSA: <48 vs > 48 months 1.436 (0.5-4.123) 0.520
PSADT: > 6 vs <6 months 9.714 (1.618-58.311) 0.013
ADT at time of bone scan: no vs yes 2.0 (0.645-6.206) 0.230
Episode of PSA rising: 1%vs 2" or more 1.705 (0.578-5.029) 0.334

GS = Gleason score, PSA = prostate-specific antigen, RP = radical prostatectomy, PSADT = PSA
doubling times, ADT = androgen-deprivation therapy, OR = odd ratio
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Super-Resolution of FDG PET/CT Images Based on Generative Adversarial Networks and
Adversarial Optimization

H. K. Mahmoud
Engineering Department, Nuclear Research Center, Egyptian Atomic Energy Authority, Egypt

Background

Computed-Tomography (CT) scan shows some organs and tissues details inside the body, while
Positron Emission Tomography (PET) scan shows some abnormal activity. Fusion of CT and PET scan
(PET/CT) show more details and information, but it is limited resolution and for resolution enhancement
it requires a relatively long scanning time and therefore leads to a high radiation dose. The objective of
this work is obtaining super-resolution images from PET/CT scan with minimum scanning time to
optimize the highest image quality with the minimum radiation dose.

Methodology

In this work, GANs (Generative Adversarial Networks) are utilized for image resolution increasing,
allowing the generation of high-quality images from low-resolution inputs. GANSs generate high-
quality realistic images through training 2 neural networks simultaneously called generator and
discriminator. The generator network takes a low-resolution image as input and generates the visually
high-resolution image using the sampling layers that increase the image resolution. The discriminator
network distinguishes between the output images from the generator and the ground truth images. These
images used for improving the visual quality of images, enhancing details of PET/CT images after that
Adversarial optimization technique is used to optimize image enhancement process by simultaneously
training a generator to improve image quality and a discriminator to distinguish between enhanced and
original images.

Results

18F-Fluorodeoxyglucose (18-F-FDG) PET/CT scans dataset was collected with different scanning time
(24, 18, 12, 6 minutes) divided into four groups: full duration scan, quarter, half and three quarters
duration scan. the image quality merits were calculated for the different scanning time (that affected the
radiation dose) to trad off between the image quality and the radiation dose. The results are evaluated
quantitatively using four merits: PSNR (Peak-Signal-to-Noise-Ratio), MAPE (Mean-Absolute-
Percentage-Error), SSIM (Structural-Similarity), and CRC (Contrast-Recovery-Coefficient) as shown in
the table.

. Normal images Super Resolution images
Scanning time
PSNR | MAPE | SSIM | CRC | PSNR | MAPE | SSIM | CRC
Full Scan 50 0 1 1 50 0 1 1
Three Quarters 43.4 0.08 0.930 | 0.893 | 50 0 0.999 | 0.978
Half Scan 36.5 0.21 0.814 | 0.705 | 49.5 0.01 0.992 | 0.912
Quarter Scan 31.9 0.26 0.746 | 0.639 | 48.7 0.07 0.984 | 0.884
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The results show; the image quality merits of the normal images are high affected with scanning time
while the image quality of super resolution images is less affected and mostly the same information can
be obtained using shorter scanning time.

Conclusion

GANSs and adversarial optimization techniques are powerful tools for image resolution increasing, as
they can learn to generate high-quality images. And hence super-resolution images could be obtained
from FDG PET/CT scan with the shorter scanning time and minimum radiation dose.
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Quanum Audit in a Highly Complex Nuclear Medicine Service: Experience at the National
Cancer Institute Bogota Colombia March 2023

M. C. Martinez Becerra, L. S. Castillo, A. M. Londoiio Tobon, B. E. Quiroz Revelo
National Cancer Institute, Colombia

Background

The International Atomic Energy Agency (IAEA) developed an audit program for quality management in
the practice of Nuclear Medicine (QUANUM) aimed at the culture of analysis, review of systematic
internal processes, patient safety, and radiological protection, among others. This paper shares the
experience, challenges, and opportunities in the implementation of a comprehensive quality system for
the nuclear medicine group of the National Cancer Institute (INC), based on the QUANUM audit visit
carried out by international experts, allowing the evaluation and compliance with international standards
aimed at efficiency, Quality, safety and reliability in the provision of clinical services in nuclear medicine.

Methodology

A self-evaluation of the quality standards of practice in nuclear medicine (diagnosis, therapy) and highly
complex radiopharmacy of the National Cancer Institute was carried out based on the review and
verification of the evaluation criteria provided by the QUANUM tool, based on this, work tables
composed of medical physicists were carried out. Radiation protection officers, technologists, nuclear
physicians, pharmaceutical chemists, and administrators; An update and construction of formats,
documents, and instructions, as well as, a standardization of the standard operating procedures (SOPs) of
the service were accomplished. Internal and external audits were executed with national experts in the
evaluation of QUANUM requirements.

Results

In March 2023, the IAEA expert group was made up of two nuclear medicine doctors, a medical physicist,
a nuclear medicine technician, and a radiopharmaceutical chemist was carried out in March 2023. They
were in charge of evaluating compliance and adherence to the proposed requirements. As a result of the
CUNUMUM evaluation visit, a compliance score of 98.5% was obtained for the year 2023, showing a
growth of 15.3% compared to the result of the previous visit carried out in 2013 (83.2%), which showed
an improvement in the processes raising the quality of the service offered to the patient.

Conclusion

In Colombia, some entities regulate the safe practice in the use of radiation sources and equipment, the
authorization of health services, and good manufacturing practices. The implementation of a
comprehensive system for quality management in nuclear medicine (QUANUM) allowed us to evaluate
the regulatory criteria at the institutional level, complying with international standards focused mainly on
guaranteeing and improving medical practice based on patient safety and optimization in radiological
protection of the service. The results obtained position the INC as a national and international benchmark.

Keywords: Nuclear Medicine, QUANUM, Quality Management
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Delaying Initial Radioiodine Therapy Does Affect Response in Intermediate Risk
Differentiated Thyroid Cancer

S. S. Medina-Ornelas
Nuclear Medicine and Molecular Imaging Department, Hospital Angeles Lindavista, Mexico

Background

The optimal time of initiating radioactive iodine (RAI) therapy for differentiated thyroid cancer (DTC)
patients is controversial. we investigate the relationship between the timing of initiating RAI and the
clinical response based on dynamic stratification risk in intermediate-risk DTC patients in Mexican
population.

Methodology

We evaluated 132 patients with intermediate-risk DTC who received a dose of RAI to 100-150 mCi and
were retrospectively reviewed. the patients were divided into 2 groups agreeable initial therapy (between
total thyroidectomy and initial RAI), called time interval therapy (TIT): Group A: TIT < 6 months
(n=69), and Group B: TI > 6 months (n=63). Six and twelve months after RAI and recently, we followed
up these patients and evaluated the therapy response with neck ultrasound, whole-body scan and
SPECT/CT and measures of thyroglobulin and antibodies antithyroglobulin. According to the therapy
stratification system, the therapy responses to RAI were assessed as either as excellent response (ER),
biochemical incomplete response (BIR), indeterminate response (IR) and structural incomplete response
(SIR) at every follow-up. We conducted a univariate and multivariate analyses to determine different
factors associated with difference responses. A p <0.05 was considered to be statistically significant.
Statistical analyses were conducted with software SPSS (version 22).

Results

Group A had significantly lower BIR rates (14.2 vs 38.2 and 4.7 vs 39.5, all P<0.05, respectively) and
higher ER rates (72.8 vs 34.1 and 86.2 vs 44.2, all P<0.05, respectively) than group B during dynamic
follow-ups. By univariate and multivariate analyses, prolonged TIT (HR: 5.66, 95%CI: 1.811-22.018,
P=0.003), histology aggressive (HR: 7.98, 95%CI: 3.022-21.567, P=0.002), nodal extension (HR: 5.66,
95%CI: 1.199-14.257, P=0.005) were manifested to be independent risk factors for IR, SIR and BIR.
Doses of 150 mCi was statically significant in patients with more than two risk factors to higher rates of
ER (p=0.0045)

Conclusion

Early treatment with RAI is associated with greater biochemical response, and ER. Delayed
initial RAI (>6 months after thyroidectomy) is associated with poor response and poor
outcome. Doses of 150 mCi had better response in patients with more than two risk factors.
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Delaying Initial Radioiodine Therapy Does Affect Response in Intermediate Risk
Differentiated Thyroid Cancer

S. S. Medina-Ornelas
Nuclear Medicine and Molecular Imaging Department, Hospital Angeles Lindavista, Mexico

Background

The optimal time of initiating radioactive iodine (RAI) therapy for differentiated thyroid cancer (DTC)
patients is controversial. we investigate the relationship between the timing of initiating RAI and the
clinical response based on dynamic stratification risk in intermediate-risk DTC patients in Mexican
population.

Methodology

We evaluated 132 patients with intermediate-risk DTC who received a dose of RAI to 100-150 mCi and
were retrospectively reviewed. the patients were divided into 2 groups agreeable initial therapy (between
total thyroidectomy and initial RAI), called time interval therapy (TIT): Group A: TIT < 6 months
(n=69), and Group B: TI > 6 months (n=63). Six and twelve months after RAI and recently, we
followed up these patients and evaluated the therapy response with neck ultrasound, whole-body scan
and SPECT/CT and measures of thyroglobulin and antibodies anti-thyroglobulin. According to the
therapy stratification system, the therapy responses to RAI were assessed as either as excellent response
(ER), biochemical incomplete response (BIR), indeterminate response (IR) and structural incomplete
response (SIR) at every follow-up. We conducted a univariate and multivariate analyses to

determine different factors associated with difference responses. A p < 0.05 was considered to be
statistically significant. Statistical analyses were conducted with software SPSS (version 22).

Results

Group A had significantly lower BIR rates (14.2 vs 38.2 and 4.7 vs 39.5, all P<0.05, respectively) and
higher ER rates (72.8 vs 34.1 and 86.2 vs 44.2, all P<0.05, respectively) than group B during dynamic
follow-ups. By univariate and multivariate analyses, prolonged TIT (HR: 5.66, 95%CI: 1.811-22.018,
P=0.003), histology aggressive (HR: 7.98, 95%CI: 3.022-21.567, P=0.002), nodal extension (HR: 5.66,
95%CI: 1.199-14.257, P=0.005) were manifested to be independent risk factors for IR, SIR and BIR.
Doses of 150 mCi was statically significant in patients with more than two risk factors to higher rates of
ER (p=0.0045).

Conclusion

Early treatment with RAI is associated with greater biochemical response, and ER. Delayed initial RAI
(>6 months after thyroidectomy) is associated with poor response and poor outcome. Doses of 150 mCi
had better response in patients with more than two risk factors.
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['*F]PSMA PET/CT in the evaluation of prostate cancer patients with biochemical
recurrence after radical therapy and correlation with clinicopathological features

S. S. Medina-Ornelas
Nuclear Medicine and Molecular Imaging Department, Hospital Angeles Lindavista, Mexico

Objective

Evaluate the diagnostic performance of ['*FJPSMA PET/CT in the evaluation of prostate cancer (PCa)
patients with biochemical recurrence (BCR) following radical prostatectomy (RP) or radiotherapy (RT)
and valuation of clinicopathological features.

Methodology

A retrospective analysis was performed on 96 consecutively patients from November 2019 to February
2024, with BCR PCa. We included patients with PCa with initial Gleason Score (GS) ranging from 6 to
10, initially treated with either RP (50 patients) or RT (46 patients). Association between
clinicopathologic characteristics (prostate-specific antigen, PSA, and Gleason Score, GS) and PET/CT
indexes were analysed. Descriptive statistics was used to display patient data as median, mean, standard
deviation range, or percentages, where applicable. Correlation among PET/CT indexes (SUVmax and
MTV) and variables were evaluated with Spearman’s rank correlation coefficient. Wilcoxon Mann-
Whitney U test was used to test the subgroups (PSA > 10 ng/mL vs PSA < 10 ng/mL; Gleason Score > 8
vs Gleason Score<§) PET indexes differences.

Results

["*F]PSMA PET/CT was positive in 75 patients (78%), indeterminate in 5 patients (5 %), and negative
in 16 patients (17 %). Particular findings were the following: local uptake (prostate bed or prostate
gland) was observed in 44 patients (45%); 18 of these patients also showed nodal disease and in 7
patients bone uptake co-existed. Only nodal uptake was observed in regional sites in 20 patients (21 %),
non-regional nodal in 10 patients (10 %); and bone metastatic disease in 13 patients (13 %). A
multivariate analysis showed that for PSA values 0.2 — 2 ng/mL ['*F]PSMA PET/CT was positive in 43
patients (44 %); a univariate analysis showed for ['"*FJPSMA PET/CT was positive for PSA values less
than 0.2 ng/mL in 9 patients; 0.2 — 1 ng/mL in 11 patients; 1.1 — 2 ng/mL in 23 patients; 2.1 - 4 ng/mL
in 17 patients and 4.1 — 10 ng/mL in 14 patients. In addition, we found a significant relationship
between SUVmax values and GS, patients with Gleason Score > 8 had higher SUVmax levels

at recurrence sites (p = 0,005). Patients with MTV higher levels had PSA > 10 ng/mL

(p =0.005)

Conclusion

We concluded that ['"®FJPSMA PET/CT is a highly sensitive and accurate tool in PCa patients with BCR
even with low levels of PSA regardless of the initial radical treatment. With these findings we confirm
the excellent potential of ['"*FJPSMA PET/CT granting earlier detection of BCR, improving patient care
and better prognosis.
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Influence of bone uptake in initial evaluation of prostate cancer patients with ['"*F|[PSMA
and its relationship with modified D’ Amico risk classification

S. S. Medina-Ornelas
Nuclear Medicine and Molecular Imaging Department, Hospital Angeles Lindavista, Mexico

Background

One of the most common indications of ['*F]JPSMA PET/CT is in patients with biochemical recurrence
following curative treatment for prostate cancer (PCa), whereas data with ['*F]JPSMA on outcomes of
primary staging at the time of initial diagnosis is limited.

Aim

We investigate, the association between the serum prostate-specific antigen (PSA) levels and the
findings on ["*F]JPSMA PET/CT for primary staging, regarding the proportion and site of prostate cancer
metastases focus on bone uptake, and the association with modified D" Amico risk classification.

Methodology

81 patients with newly diagnosed PCa, in whom a PSMA PET/CT was performed for primary staging
between November 2019 to February 2024, were retrospectively studied. Patients were divided into risk
groups as low, intermediate, or high risk, according to a modification in the D’ Amico classification
system as ISUP grade 3 tumours were included in the high-risk group. ['*FIPSMA PET/CT findings
were compared among risk groups as well as PSA levels, clinical T stages, and ISUP grades.
Additionally, the study aimed to investigate the proportion of PSMA-positive lesions in different
anatomical locations (miN1, miM1a-c). A logistic regression analysis was performed to investigate the
association between PSA levels and the findings on ['"*FJPSMA PET/CT. Finally, we analysed an
SUVmax threshold to identify bone metastases using ROC curve analysis with a cut-off value of 10.

Results

81 patients were included with a median PSA of 16.5 ng/mL (5.4-218.3 ng/mL) and a median Gleason
score was 8 (range: 6—10). Of these, 17 (21 %), 41 (51 %), and 30 (28 %) were in the low-,
intermediate-, and high-risk groups, respectively. Of these, 61 (75 %) were found to have metastatic
disease (miN1, and/or miM1a-c) on ['*F]PSMA PET/CT. The proportion of patients with metastatic
disease increased with rising PSA levels. In 47 (58 %) patients we found abnormal uptake in at least one
bone. Of these, 16 (34%) patients are at low risk, 15 (32 %) patients are at intermediate risk, and 16 (34
%) in high risk. The frequency of bone uptake was not associated with PSA, Gleason score, or D" Amico
risk classification (p=0.24). 21 (44 %) patients had definite prostate cancer bone metastases, whereby

an SU V. threshold of > 10. The PSA level was a significant predictor for the presence of nodal
metastases on PSMA PET/CT (p<0.05).

Conclusion

Metastatic disease was found in 61 (75 %) of patients at primary staging. The initial PSA level
and D" Amico classification were a significant predictor of the presence of metastases on
['F]PSMA PET/CT. These findings support the use of PSMA PET/CT in the initial staging of
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PCa. The cut-off value of > 10 had true bone metastases. The current results might have
important implications for the counseling and treatment of patients with PCa.
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Biodistribution of Single Vial Ethambutol Kit for Tuberculosis Infection: Preliminary
Study

A. Aries', Karyadi', S. Aguswarini', E. Lestari!, W. Lestaril, A. Ariyantol, Widyastuti
Widjaksanal

! Research Center for Radioisotope, Radiopharmaceutical and Biodosimetry Technology,
National Research and Innovation Agency, Indonesia

Background

Tuberculosis (TB), caused by Mycobacterium tuberculosis, is the world’s infectious disease leading
cause of death. Early detection of TB is very important due to the increased risk of transmitting TB to
healthy person at late TB detection. We have developed single vial ethambutol kit preparation for TB
detection after labelled with Technetium-99m (99mTc). The aim of this study is to carry out the
biodistribution of ethambutol labelled technetium-99m in healthy mice. Single vial Ethambutol kit
preparation was then labelled by using technetium-99m Pertechnetate solution. Radiochemical purity of
[**Tc]Tc-Ethambutol was the determined by using thin layer chromatography. The biodistribution was
performed at 1, 3 and 24 h time point (n=3) in healthy BALB/c male mice. The result shows that the
highest uptake of [*’™Tc]Tc-Ethambutol was found in kidney followed by blood and bladder, which
decreased with time. Thus, this biodistribution study provides an initial overview of the [**™Tc]Tc-
Ethambutol distribution in vivo that will be useful for further research such as [**"Tc]Tc-Ethambutol
biodistribution in TB infected mice.

Keywords: Tuberculosis, Technetium-99m, Ethambutol, Kit, Radiopharmaceutical
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Machine Learning Performance Analysis on the Influence of BMI on PET/CT Dosimetry
M. K. A. Karim, H. Murat, L. Bashiru
Department of Physics, Universiti Putra Malaysia, Malaysia

Background

Accurate measurement of radiopharmaceutical doses, particularly F-18 fluorodeoxyglucose (FDQG), is
paramount for obtaining precise diagnostic insights in positron emission tomography and computed
tomography (PET/CT) scans. Recognizing the Body Mass Index (BMI) as a significant determinant that
influences FDG dosimetry—owing to its association with metabolic rates and the distribution of
compounds throughout the body—this study embarks on elucidating the effect of BMI on FDG
dosimetry in PET/CT imaging. To achieve this, we propose a novel approach by integrating machine
learning techniques to conduct a comprehensive retrospective analysis of patient data. This
methodological innovation aims to harness the predictive power of machine learning to offer a nuanced
understanding of how BMI variations modulate FDG dose absorption and distribution, thereby
enhancing the accuracy of PET/CT diagnostic procedures.

Methodology

In the study, a cohort of 1000 patients (484 males and 516 females) who had undergone PET/CT
examinations at a cancer center in Klang Valley, Malaysia, during the period of 2022 to 2023, was
included retrospectively. BMI measurements and corresponding FDG doses administered were
documented for each patient. Statistical analyses, including correlation and regression models,
considering potential confounding factors such as patient demographics and clinical characteristics,
were conducted to evaluate the association between BMI and FDG dosimetry. Data on "*FPS activity
and patient demographics (weight, height, gender, age, BMI) were recorded and analysed. Analysis of
variance (ANOVA) was conducted to assess the statistical significance between groups, with a
significance level set at p < 0.05. Several supervised learning algorithms (SVM, Random Forest and
kNN) were utilized to construct 4 types of classification models with different input datasets which were
named as Model 1, Model 2, and Model 3. The supervised classification performance was evaluated in
terms of heatmap confusion matrix, recall (sensitivity), precision (PPV), F1-score, accuracy, receiver
operating characteristic (ROC) and area under the curve (AUC).

Results and Discussion

Table 1 tabulate the demography of patients-based gender. BMI was classified into 4 types,
Underweight (UW), Standard (SW), Overweight (OW) and Obese (OB). The total mean injected dose
and effective dose value of !'®"PY and CTDI,, for PET/CT were 9.65 = 1.43 MBg; 0.31 = 0.09 mSv;
and 9.20 £ 33.61 mGy respectively. The injected and effective doses for PET varied between 0.85 and
15.08 MBq and 0.01 and 0.39 mSv, respectively. The CTDI,q values ranged from 1.36 to 16.92 mGy,
with corresponding effective doses ranging from 0.01 to 32.41 mSv. The study found that the injected
and effective doses of PET were significantly lower compared to those of CTDI,1. The mean effective
dose of CT exceeded the approximate effective radiation dose allowed for hybrid PET/CT examination
of (22.7 mSv), highlighting the need to optimize PET/CT protocol doses to keep doses as low as
reasonably achievable.
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Table 1: Subject’s demography

Parameters Male Female All Patients
Number of
Patients 484 516 1000

60.02 + 14.60 (19.9 - 64.74 £ 16.16 (19.4 -
Weight (kg) 64.75+16.20 (19.4-140) 112.4) 140)

161.05+9.9.21 (103 -
Height (cm) 161.10 +9.22 (103-186) 155.36 £5.96 (126 - 173) 186)
24.88 +£5.20 (12.48 - 24.81 £5.73 (12.53 - 24.84 +5.48 (12.48 -

BMI (kgm™) 47.32) 41.42) 47.32)

Values are presented as mean = SD
BMI - Body Mass Index
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Figure 1. Shows bar graph of BMI categories to administered activity.

We indicate Model 1 had the best overall performance with the highest accuracy of 79%, as well as the
highest weighted average of precision, recall, and F1-score at 0.79 respectively as compared to other
models (Figure 2). Notably, we also observed the superiority of model in classifying the BMI and their
corresponding doses.
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Figure 2. The scattered plot graph of effective dose against administered activity.

Conclusion

In conclusion, the analysis of radiation dose in PET/CT examinations demonstrated a significant
correlation between activity levels and goodness of fit. The machine learning proposed in this study
facilitates efficient and accurate estimation of radiation dose linked to BMI. This research lays the
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groundwork for constructing models to refine PET/CT acquisition protocols, predict radiation dose, and
evaluate the impact of BMI on dose administration.
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Background

Recent studies reveal the important role of lung scintigraphy in lung cancer staging and radiotherapy
planning for its patients, which requires lung perfusion and ventilation methods to achieve optimal
imaging results. The perfusion method can be performed using radiopharmaceutical kits, while the latter
one typically utilizes Technegas® with limited availability and is expensive. Therefore, alternative
ventilation imaging agents should be developed to support lung diagnosis practice.

Methodology

The inhalable carbon powder was prepared from palm shell-based activated charcoal through high-
energy milling, and characterized. The **™Tc-labeling of carbon powder was optimized in terms of
SnCl2 concentration, powder amount, incubation time, and pH. 99mTc-carbon was washed using water
and then analysed for radiochemical purity using methanol 85% and Whatman no.1 paper as mobile and
stationary phase, respectively. Subsequently, the radiolabeled carbon was assessed for cellular uptake in
A549 and TIG-1 cells as lung cancer and normal lung cells, respectively.

Results

Table 1 and 2 shows that 3 h high energy milling with powder:ball ratio of 1:5 was the optimal
parameter to produce carbon powder with a high surface area (626 m?/g) and particle size within the
inhalable powder range (>5 pm).

Table 1. Carbon powder porosity

No. |Carbon Preparation Surface Area [Pore diameter |Pore volume
Milling Time |[Powder:Ball Ratio (m?*/g) (nm) (mL/g)
1 lh 1:5 625 3.83 0.115
2 2 h 1:5 627 3.82 0.153
3 3 h 1:5 626 3.40 0.178
4 6 h 1:5 568 3.82 0.182
5 12 h 1:5 426 3.83 0.127
6 l1h 1:10 610 3.80 0.147
7 lh 1:20 600 3.38 0.204
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Table 2. The particle size distribution of carbon powder

No. |Carbon Preparation IDx (10) Dx (50) Dx (90) Span
Milling Time |Powder:Ball Ratio |(um) (pm) (um)
1 lh 1:5 0.916 4.01 10.20 2.31
2 2 h 1:5 0.652 2.30 5.85 2.26
3 3 h 1:5 0.522 1.71 4.14 2.11
4 6 h 1:5 1.00 7.76 47.30 5.97
5 12h 1:5 0.969 4.46 13.60 2.84
6 lh 1:10 0.601 2.02 5.91 2.63
7 lh 1:20 0.682 2.62 18.10 6.65

The optimization of the radiolabeling parameter is shown in Figure 1. It is shown that the yield increases
with the increase of SnCI2 and carbon weight. The yield also increased with a longer incubation time of
up to 30 min, followed by a stagnant yield. The increase of pH gradually reduced the radiochemical
yield since higher pH tends to produce *™TcO(OH)3- which makes it difficult to radiolabel the carbon.
Although the obtained radiochemical yield was around 80% (Figure 1) carbon washing using water can
increase radiochemical purity to 99.99% (Figure 2).
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Figure 1. ™ Tc-labeling of carbon powder with optimization parameter of SnCI2 concentration,
powder amount, incubation time, and pH
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Figure 2. Radiochromatogram of *™Tc-labeled carbon (left) and **™Tc pertechnetate as a standard
(right)

Figure 3 shows that the cellular uptake of *™Tc-carbon in A549 (28-30%) dan TIG-1 (40-48%) is higher
than that of 99mTc pertechnetate (<1%). Figure 2 reveals that cellular uptake in cancer cells was higher
than that in normal cells due to the higher lipid content in the cellular membrane of tumour that attract
hydrophobic carbon. This finding might be beneficial for cancer diagnosis due to selectivity to cancer
cells. Nevertheless, further investigation is required to explain this finding.
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Figure 3. Cellular uptake of *™Tc and *™Tc-carbon in A549 dan TIG-1 cells.

Conclusion

In this study, 99mTc-radiolabeled inhalable carbon powder was successfully prepared as potential lung
ventilation scintigraphy agent. Nevertheless, further study should be performed prior to clinical stage
development, including toxicity assessment, aerosol performance test, and in vivo study to evaluate the
actual lung deposition and image quality, which are scheduled in 2024.
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Background

Gold nanoparticles (AuNPs) as a multifunctional material are widely used in various applications due to
their physicochemical characteristics. The high X-ray absorption and biocompatibility of AuNPs make
them one of the most promising contrast agents for computed tomography (CT). Combining AuNPs
with gadolinium makes it possible for the material to also be detected using magnetic resonance imaging
(MRI). The addition of radioactive Gd-153 or Au-198 to Gd-Au nanomaterials makes them compatible
with SPECT/CT/MRI contrast as well. Further modification in the form of AuNPs and the use of Gd-
157 allow these hybrid nanoparticles to be superior for therapeutic photothermal therapy and candidate
for GANCT(Gd-Neutron Capture Therapy) agents.

Methodology

The fabrication of hybrid nanoparticles is done in stages by making one of the elements the core of

the nanohybrid material. If Au nanoparticles are made as the core, Au-nanosphere, nanorod or
nanostar are first made and then conjugated with chelators that will bind gadolinium. Meanwhile, if Gd
nanoparticles are to be made as the core, Gd nanoparticles are made which are then wrapped by Au as
the outer shell (Au-nanoshell) as illustrated in Figure 1.
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Figure 1. Schematic of the preparation of Gd-Au hybrid nanoparticles using Gd-153 and Au-198
Radiotracers

The key components for making AuNPs are irradiated Au-foil, which is used to make Au-198
radiotracer in HCI, and Chloroauric acid. The stabilizers used as synthesis templates are chitosan,
sodium citrate, and CTAB. While the reduction process uses ascorbic acid and Sodium borohydrate. The
purification process of Au core nanoparticles was carried out by a high-speed centrifugation. While,
preparation of Gd nanoparticle core (GANP) prepared using Gadolinium chloride with surfactant-based
stabilizer.
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The manufacture of Gd-153 and Au-198 radiotracers was carried out at the G.A Siwabessy

research reactor facility, which were then target dissolved at the Radioisotope and Radiopharmaceutical
Technology Installation as illustrated in Figure (2). Radiotracer was added to the process of making Au-

198[AuCl4] and Gd-153[GdCIl3] solutions as raw materials for making Au-198[Au]-NP and Gd-
153[Gd]-NP core materials. Characterization was performed using UV-Vis, PSA, TEM, Gamma
Spectrometer, Gamma well counter, and Radioactive TLC-scanner.
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Figure 2. Illustration of the preparation the HAu-198[AuCl4] and Gd-153[GdCI3] solutions

Results
The preparation of radioactive solutions of Au-198[AuCl4] and Gd-153[GdCI3] as radiotracer raw

materials showed excellent radiochemical purity >98% as shown in Figure 3. While the purity of

radionuclides Au-198 and Gd-153 showed appropriate gamma energy Figure 4. Gold nanoparticles as a
core can be synthesized in various shapes and sizes according to requirements (Figure 5.a—c). While the

Gadolinium nanoparticle core prepared by the polyol method produced <5 nm particles (Figure 5.d).
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Figure 3. TLC chromatograms of (a) HAu-198[AuCls] and (b) Gd-153[GdCls] showing the
radiochemical purity of the radioactive forms Au** and Gd*', respectively.
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(a) H'*AuCly [ Au: 411 KeV; X-ray: 70.8 (K1), 68.8 (K[12), 80.3 (K['1), 82.4(KI1)] and
(b) H'3GdCl; [L'1%3Gd: 97.4, 103.1, 69.6 KeV; X-ray: 41.5 (K1), 40.9 (K[]2), 47.3 (K[J1), 48.2
(K2)]

(a) (b) (c) (d)
Figure 5. TEM images Gold nanoparticles in the shape of (a) spheres, (b) rods, (c) stars and (d)
clusters of Gd203 nanoparticles

In gold Nanorods as core and Gd bound to PAMAM-DOTA on the outside, showing almost the

same relativity value as commercial contrast MRI (Gadovist). Furthermore, by utilizing the
photothermal ability of gold nanorods and adding antibodies as a guide, targeted nanohybrid
theragnostic is more promising (Setiawan et al., 2021). The preparation of Gd>O; nanoparticles as the
core of nanohybrid was carried out by polyol method, the observation of cold nano-Gd,Os using 3T

MRI was carried out in the Radiology facility of the Hospital (Figure 6), while the observation of nano
Gd-153[Gd,03] was carried out using a solo-mobile gamma camera (Figure 7). The process of
encapsulating the core gadolinium nanoparticles using gold nanoshells is done by adding Au-
198[AuCl4] so that the Gadolinium core is covered by Au. Nanohybrid separation was done by
centrifugation, and the gamma energy of the nanohybrid was observed using the gamma well counter
(Figure 8).

(a) (b) ©
Figure 6. (a) positioning settings on the MRI 3T (b) GANP solution and the solvent inthe microtube
(c) Imaging results of GANP using MRI 3T
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Figure 7. (a) Positioning settings on the gamma camera (b) Gd-153[GdNP] solution in a 96-well plate
(c) Imaging results using Gamma camera

inti -“GANP  W™AuC,
+APTES “Gd-"Au

Figure 8. Schematic of hybrid Au-Gd nanoparticle formation. Gamma energy Gd-Au of hybrid
nanoparticles (centrifuged pellets) showed two energy patterns for Gd-153 and Au-198

Conclusion

Au-Gd-based nanoparticles are very promising to be one of the Hybrid Imaging for SPECT/CT/MRI
because of the advantages of each component. The modification process needs to be developed for
the most effective structure and targeted properties, especially for possible therapeutic applications
such as photothermal or GANCT.
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Background

Microcalcifications (MCs) are associated with premalignant and proliferative breast disease, and their
identification facilitates the prevention of invasive disease. MCs may play a prognostic role in invasive
carcinomas. Carcinomas with MCs appear to have worse outcomes compared with those without MCs
(Logullo et al 2022).

Molecular breast imaging (MBI) is a physiologic approach to breast cancer detection. MBI using a
gamma camera is performed with *™Tc-sestamibi. MBI detects additional foci of occult breast cancer in
9.0% of women with newly diagnosed breast cancer, has a high sensitivity for detecting high-risk
lesions, and detects 98% of invasive breast cancer and 91.0% of ductal carcinoma in situ (Muzahri
2020).

The objective of this case report is to describe the usefulness of MBI in detecting malignancy in young
adult Filipina with microcalcifications in mammogram.

Case Report
A 33-year-old Filipino female with palpable left breast mass. She had digital breast tomosynthesis

(Figure 1) showed partially obscured hyperdense mass in the posterior third of the lower inner quadrant
of the left breast. Magnification view ((Figure 2) demonstrates a cluster of pleomorphic
microcalcifications in the anterior third of the upper outer quadrant of the right breast. Molecular breast
imaging (Figure 3) sestamibi avid foci in the upper outer quadrant of the right breast and lower inner
quadrant of the left breast. PET CT scan (Figure 4) confirms the FDG avid lesion in the left breast and
left axillary lymph node.

Figure 1 Figure 2 Figure 3 Figure 3

Figure 1: Mammogram shows pleomorphic calcifications (red circle) in the upper outer quadrant of the
right breast and partially obscured hyperdense mass (red arrow) in the lower inner quadrant of the left

192



breast. Figure 2: Magnification view shows cluster of pleomorphic calcifications (red circle). Figure 3:
MBI shows sestamibi avid foci in the upper outer quadrant of the right breast (red circle) and lower
inner quadrant of the left breast (red arrow). Figure 4. PET CT confirms the FDG avid lesion in the left
breast and left axillary lymph node

Biopsy was done and showed ductal carcinoma in situ on the right breast lesion and Her2 positive
invasive breast carcinoma in the left breast

Discussion

Ductal carcinoma in situ (DCIS) DCIS is a segmental disease arising from a terminal duct lobular unit
with the potential to progress within the duct system up to the lactiferous ducts and nipple. Most DCIS
lesions are diagnosed mammographically (70-90%), being rarely detected clinically.
Microcalcifications alone are likely the most reliable mammographic indicators of DCIS in women
younger than 50 years (Salvatorelli et al, 2020).

MBI is a physiologic approach to breast cancer detection. MBI detects additional foci of occult breast
cancer in 9.0% of women with newly diagnosed breast cancer, has a high sensitivity for detecting high-
risk lesions, and detects 98% of invasive breast cancer and 91.0% of DCIS (Huppe et al, 2018)

Conclusion
MBI is important supplement imaging for both breast cancer screening and evaluation of breast cancer

especially in indeterminate or inconclusive mammography findings.

Keywords: microcalcifications, DCIS, Molecular breast imaging, Tc-99m sestamibi
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Background

Thermal ablation is used in our institution to ablate liver metastases from colorectal cancer. Thermal
ablation has the advantage of causing localised destruction of the metastatic liver lesions with sparing of
the surrounding normal tissues. In addition, this method has minimal systemic toxic side-effects due to
the localised coagulation necrosis. Various imaging methods are used to assess the success of thermal
ablation. Ultrasound (U/S) is used to assess the procedure intraoperatively. U/S and Magnetic
Resonance Imaging (MRI) is then used to monitor disease response in the post-operative period.
Exudative-infiltrative changes occur in the lesions 2 days after the therapy which complicates the
assessment of the zone of destruction on MRI. ['*F]Fluorodeoxyglucose (['*F]JFDG) Positron Emission
Tomography/ Computed Tomography (PET/CT) is able to differentiate between viable and devitalised
tissue therefore, we postulated that adding [18F]FDG PET/CT during the postoperative period could
improve diagnostic certainty in this setting.

Methodology

Patients are routinely followed up with U/S and MRI on day 1, day 3 and day 5 after ablation. Delayed
imaging with U/S and MRI is performed 2, 5/6, 9, 12, 18, 24, 30 and 36 months after the procedure.

In this study PET/CT was added at the 2-3 month assessment is cases with questionable U/S and MRI
findings.

Results

[18F]FDG PET/CT for the evaluation for equivocal lesions on U/S and MRI was introduced in our
centre five years ago. During this time period more than 20 patients were evaluated with ['*F]FDG
PET/CT in additional to conventional follow-up.

Usually, complete ablation can be assessed up to two months after the procedure. On U/S areas of hyper,
hypo and anechoic signal intensity are seen followed by compaction of the necrotic masses and the
formation of a fibrotic capsule. In comparison CT scan at two months shows lesions with a lower
density than metastases and they do not accumulate contrast during the venous phase.

In cases with incomplete ablation the interpretation of the CT findings is challenging. PET/CT can
assess residual areas of metabolic activity in the thermal ablation zones. Residual normal liver uptake
was assessed using the SUVmax of the avascular zone between the 6th and 7th segment, with a baseline
SUVmax between 2.4 -3.7. Metabolically active lesions were detected if the lesions were bigger than
0.5 cm with a SUVmax 1.3 -1.4 higher than normal liver activity. Metabolic lesions as small as 2-3
voxels were detected. 18 F FDG- PET/CT was able to detect more than 30% of metabolically active
lesions in comparison with conventional imaging methods.

Liver abscesses were one of the causes for false positive ['*F]FDG uptake.

194



Conclusion

[18F]FDG PET/CT is recommended in cases with equivocal conventional imaging finding on
the 2-month follow-up. This PET/CT study should not be performed earlier than 4-6 weeks
after the thermal ablation. Further investigation of this method in a larger patient cohort is
recommended.
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Background

Neuroimaging faces challenges in developing efficient and readily applicable radiotracers for effective
brain imaging, wherein a critical obstacle lies in ensuring the radiotracers' ability to traverse the blood-
brain barrier while maintaining specificity to target brain receptors.

Methodology

In this study, a novel lipophilic cyclic amine attached to cyclopentadienyl technetium-99m tricarbonyl
(known as cytectrene), was successfully synthesized through a direct one-pot reaction. Using
ferrocenoyl-1-methyl-4-phenyl-piperidinol-ester as the starting material, the synthesis demonstrated a
90% yield and maintained high radiochemical purity.
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The synthesis involves dissolving the ligand and TcO4- in dimethyl formamide within a 5 ml vial,
followed by exposure to microwave irradiation for 2 minutes at 600 watts. The resulting complex was
efficiently purified using a preparative TLC method employing an ether/triethylamine (95:5) solvent
system.

Results

The synthesis process is notably facile, highlighting the efficiency of this methodology. In
biodistribution studies conducted in rats, the [**™Tc]labeled cytectrene exhibited remarkable
accumulation in the brain, reaching 2.3% of the injected dose. Moreover, the complex demonstrated
high brain-to-blood ratios of 7.15 at 15 minutes post-injection. This confirms the capability of the
complex to successfully cross the blood-brain barrier.

Conclusion

These findings underscore not only the simplicity and efficiency of the synthesis process but also the
potential of the developed complex as a valuable agent in brain imaging. Further investigations are
warranted to explore the full capabilities of this innovative agent for neurological studies.
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Background

Dynamic PET imaging plays a key role in improving cancer diagnosis, assessing therapy response, and
characterizing tumour lesions. However, it suffers from several limitations such as poor image quality
and longer data acquisition time. This work aimed at improving image quality and shortening the total
duration of the [18F]FDG study using Principal Component Analysis (PCA).

Methodology

The 4D-XCAT phantom combined with Time Activity Curves (TACs) was used to produce the dynamic
activity maps. The TACs were calculated using a standard [ 18F]FDG two-tissue compartment model
and [18F]FDG kinetic micro-parameters of different tissues, reported in the literature. Two spherical
lesions of 9 mm diameter were inserted in the liver and the lung. STIR reconstruction software was
utilized to generate [18F]FDG/PET dynamic frames. The PCA method was applied to the simulated
dynamic [18F]FDG/PET frames generated at t=35-55min for lesion detectability and at different
scanning times (11, 13, 15, 20, 25, 35, 40, 45, 50, and 55 min) for reduction of acquisition time. The
estimated Principal Component Images (PCI1, PCI2 and PCI3) were visually assessed and compared to
the SUMmed Images (SUMI), generated at t=35-55min. The Tumour-to-Background-Ratio (TBR) and
Activity Line Profiles (ALPs) were considered in the quantitative assessment.

Results

For lesion detectability improvement, the visual assessment of PCIs shows that the lesion was better
detected in the PCI2 and SUMI images, while no qualitative diagnostic information could be extracted
from the PCI3 image. In PCI1, the lesion can be detected with lower activity in the lesion than in the
surrounding tissue, for liver and lung. The quantitative analysis reveals that PCI2 provided better
detectability of the lesion compared to PCI1 and SUMI, for the lesion inserted in the liver (TBRPCI2
=4.05+ 0.5, TBRPCI1 =-0.78 £ 0.01 and TBRSUMI =3.09 + 0.50). In the case of the lesion inserted in
the lung, PCI2 has also shown better detectability than PCI1, but lower than SUMI (TBRPCI2 =2.15+
0.05, TBRPCI1 =-0.85+ 0.00 and TBRSUMI =15.21 + 3.50).

Concerning the reduction of the acquisition time, the quantitative assessment of PCIs shows that for the
liver and lung the TBR estimated on PCI3 is higher than on PCI1 and PCI2 from timing 11 to 35 min,
but is close to the SUMI for the liver and lower than SUMI for the lung (TBRPCI3(liver) = 2.49+0.72
and TBRPCI3(lung)= 1.44+0.06 at 25 min, whereas TBRSUMI (liver)=3.09 £ 0.50 and TBRSUMI
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(lung)=15.21 + 3.50). Overall, The TBRs estimated on PCIs for the liver are higher than those estimated
for the lung for all times, except PCI2.

Conclusion

This study demonstrates that PCA may play an important role in improving lesion detectability and
reducing of scanning time in dynamic [18F]FDG/PET imaging, when the lesion is located in a tissue
with high background.
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Figure 1. TBR calculated on PCI1, PCI2, PCI3 and SUMI as a function of scanning time, for
lung and liver.
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Background

Nuclear Medicine development is highly dependent on the availability of high-quality
radiopharmaceuticals. Technological complexity and legal requirements of radiopharmaceuticals
preparation have increased significantly in the PET era. According to WHO's official documents
(WHO Annex 2, Report 48 -TRS 986 and Annex 3 Report37 - TRS 908) the production of
radiopharmaceuticals requires the supervision of qualified personnel with postgraduate training

and appropriate experience in their function. Furthermore, the research and development of novel
radiopharmaceuticals is highly dependent on basic knowledge in areas such as organic and

inorganic chemistry, pharmaceutical technology, biochemistry, molecular biology, and animal

science.

However, education in Radiopharmacy at pre and postgraduate level is almost non- existent in

Latin America and professionals continue to be trained on the job without an adequate theoretical
background.

Another challenge faced by the Latin American region is the need of generational renovation of
professionals in Radiopharmacy.

Radiopharmacy in Uruguay has been historically developed in the University and educational offer at
pre and postgraduate level has been developed during more than 50 years.

In the last years we have developed a series of new options for postgraduate and continuing education in
the field. The Diploma of Specialization in Radiopharmacy offers a postgraduate program for
specialization in Radiopharmacy. This diploma integrates comprehensive theoretical knowledge with
the necessary practical experience to prepare professionals for specialized roles in this field. Admission
to the program requires candidates to hold a university degree, with a minimum duration of four years,
in Pharmacy, Chemistry, or Biochemistry, obtained from institutions in Uruguay or other countries.
Applications from candidates with alternative qualifications are reviewed by a dedicated admission
committee, and additional courses may be prescribed to supplement their foundational knowledge. The
curricula comprises both theoretical and practical components, totaling approximately 300 hours of
instruction. This includes hands-on training in conventional and Positron Emission Tomography (PET)
Radiopharmacy, ensuring students gain practical expertise in both traditional and cutting-edge
techniques. The courses can be partially performed virtually, thus facilitating the participation of foreign
students. However, practical laboratory sessions and supervised practice are required to be completed in
Uruguay, typically spanning a duration of 3-4 months. Additionally, partial validation of prior studies
may be considered, allowing eligible students to receive credit for relevant coursework completed
elsewhere.

In addition to our postgraduate program, we provide opportunities for continuous education through a
variety of courses. These courses cover both fundamental topics such as the physics of radiation and the
chemistry of radiopharmaceuticals, as well as applied subjects including legislation and clinical
applications.

We also offer customized courses for institutions or private radiopharmaceutical firms.
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Another contribution of our group was the participation in Arcal 6084 project that has pursued to
strengthen the regional system of education of human resources through the training of your
professionals that will constitute the initial seedbed of teachers in order to generate an educational
offer in their countries in the future.

Conclusion
In conclusion, Uruguay has capitalized the accumulated experience to cooperate in overcoming the
human resource development gaps in Latin America in a sustainable manner.
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Background

Various types of cancer such as breast, prostate, lung, and thyroid cancer can metastases to the bones.
About 50-80% of breast and prostate cancers develop bone metastases. In nuclear medicine, bone
scanning and therapy are usually performed with bisphosphonate radiopharmaceuticals. However,
radioactivity also accumulates in organs other than bones. Phosphonate compounds enter the bone
through absorption by hydroxy apatite where hydroxy apatite is part of the bone composition. The
absorption of phosphonate compounds is influenced by the interaction of the phosphonate group in the
phosphonate complex with calcium on the surface of hydroxyapatite. Therefore, the affinity of tetra
phosphonates for bone is higher than bisphosphonates. This research has carried out the synthesis of
Cyclic Tetra Phosphonates Derivatives compounds then optimized the radiolabeling using **Tc for
diagnosis and '**'®Re as a therapeutic agent in bone metastases.

Methodology

This study includes optimization of CTTMP labeling with *™Tc and '*¥'%Re using the direct reaction
method, preclinical trials of radiopharmaceuticals, and clinical trials on volunteers. Labeling efficiency
was determined by chromatographic methods; while preclinical tests were carried out using mice, rats
and rabbits. Preclinical tests include biodistribution, blood clearance, and scanning with gamma
cameras.

Results
Table 1. Optimized of radiolabeling CTTMP with **"Tc and '*¢'**Re
Compound Radiopharmaceuticals
CCTTMP #"Tc-CTTMP 186/1%Re-CTTMP
pH 6-7 2
Radiochemical Purity >95% >90%

Table 1. Biodistribution of " Tc-CTTMP the radiopharmaceutical in normal mice

% ID
Organ 10 min 1h 3h Sh 24 h
Muscle 3.73 0.21 0.03 0.13 0.03
Bone 32.71 18.38 16.73 22.26 5.62
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Blood 21.05 0.89 0.34 0.16 0.03
Intestines 4.59 0.51 0.31 0.13 0.03
Heart 428 0.41 0.28 0.08 0.06
Spleen 4.66 0.39 0.19 0.76 0.04
Kidney 28.91 3.84 1.67 1.68 0.52
Heart 6.18 0.35 0.07 0.05 0.02
Lungs 12.08 0.75 0.16 0.12 0.05
Stomach 7.54 0.61 0.16 0.13 0.07
200.00
150.00
o
2 100.00
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Figure 1. Blood Clearance of *Tc-CTTMP after IV injections in normal mice
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Figure 2. Static imaging of mice after 3 hours of injection with **"Tc-CTTMP radiopharmaceutical with
a gamma camera
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Figure 3. Dynamic imaging of white mice 3 hours after injection of *"Tc-CTTMP radiopharmaceutical
with a gamma camera

Figure 4. Static imaging of rabbits 3 hours after injection of *Tc-CTTMP radiopharmaceutical with a
gamma camera

Conclusion

The results showed that the labeling efficiency of CTTMP with *™Tc was >95 % with a composition of

100 mg of SnCl,, 500 mg of CTMP, pH optimum at 6-7 which was incubated in boiling water for 10

minutes, while '*'*Re-CTTMP was carried out at pH 2 with KRK >90%. Preclinical tests showed that
the radiopharmaceuticals accumulated in the bones were non-toxic, non-pyrogen, and excreted from the
blood in about 2 hours and cleared from the kidneys in about 5 hours, respectively. From the preclinical
tests that have been carried out above, it can be stated that this compound is safe and can be continued

for clinical trials in humans.
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Background

Plant-derived compounds exhibit a various range of structural varieties and possess unique
pharmacological or biological properties. As a result, they have made a significant contribution to drug
development, including radiopharmaceuticals, particularly for cancer diagnostics and therapy. The
exploration of 125/131iodine radioisotopes for the synthesis of radiopharmaceuticals derived from
natural compounds has not been thoroughly researched. Brazilin, derived from Caesalpina sappan L.,
could induce apoptosis and reduce proliferation in many human cancer cell lines. However, there is a
lack of data on its effects against cervical and prostate cancer. Indonesia's rich natural resources,
particularly medicinal plants, are beneficial for the development of drugs, providing potential ligands for
radiotheranostic candidates. This study focuses on an initial inquiry of radiosynthesis of brazilin with
the iodine-131 or ['*'I]Nal. Furthermore, conduct an in vitro examination of brazilin's effects against
Hela, LNCaP and DU-145 as cervical and prostate cancer cell lines.

Methodology

The radiosynthesis process involved the radiolabelling of the brazilin with the ["*'I]Nal isotope, which
had a radioactivity range of 7.4 to 18.5 MBq. The radiolabelling process was conducted with brazilin
(0.1 and 0.5 mg) and [*'I]Nal at 25°C for 30 minutes using 0.05 mg of n-chlorosuccinimide as an
oxidizing agent. Reactions were stopped using sodium metabisulfite. The radiolabelling result was
characterised using electrophoresis methods with Whatman No. 1 paper as the stationary phase and 0.1
M phosphate buffer as the mobile phase. The electrophoresis was performed at 300 volts for 1 hour, and
the radio TLC scanner was used to evaluate the percentage of ['*'I]I-brazilin. The biological activity of
brazilin was assessed by measuring cell viability by the MTT assay and evaluating apoptosis using
Acridine Orange/Propidium lodide (AO/PI) staining. Cancer cell lines have been treated to different
doses of brazilin ranging from 5.0 to 100.0 pg/ml over 24 hours. The IC50 concentration from the
cytotoxicity assay was utilized to evaluate apoptosis.

Results

Brazilin is a major compound isolated from the heartwood of Caesalpinia sappan L. Brazilin has a
phenolic structure that's appropriate for labelling with radioisotopes, particularly ["*'T]Nal.
Radiolabelling involves using n-chlorosuccinimide, which possesses the oxidizing capability of iodine,
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to label the ligand. The radiolabelling studies demonstrated that varying reaction conditions can
influence the radiochemical purity of ['*'I]I-brazilin. The results indicated that the radiochemical purity
was influenced by the quantity of ligand and the duration of incubation. The highest

radiochemical purity achieved was 92.32% by the radiosynthesis of 0.5 mg of brazilin during a period of
30 minutes, as shown in Figure 1. The 0.1 mg of brazilin labelled with ["*'T]Nal for 15 and 30 minutes
exhibited radiochemical purity above 50%, specifically 73.50% and 88.22, respectively. Brazilin was
found to inhibit LNCaP and Du-145 by 50% at doses of 19.14 and 4.14 pg/mL, respectively. The IC50
of brazilin against Hela cell lines was 40.04 pg/mL, as shown in Figure 2. The treated cells also
exhibited morphological characteristics of apoptosis as validated by AO/PI staining, as shown Figure 3.
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Figure 1. Radiochemical purity of ['*'I]I-brazilin.
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Figure 2. Cytotoxicity profile of Brazilin against Hela, LNCaP, and DU-145 cell lines
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Figure 3. The morphological assessment of apoptosis was monitored using fluorescence microscopy.
Red color indicated apoptosis phase and green was viable cells.

Conclusion

In conclusion, brazilin has been successfully labelled with ['*'I]Nal with the radiochemical purity reach
greater than 90%. Brazil showed potential cytotoxicity against prostate and cervical cancer cell lines by
in vitro study. These results may hold great promise for the development of ['*'T]I-brazilin as a
radiopharmaceutical candidates. However, the radiosynthesis conditions must be optimized to improve
the radiochemical purity, storage stability of ['*'I]I-brazilin and the molecular mechanism of ["*'I]I-
brazilin must be investigated further.
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Background

Lymphomas are neoplasms derived from abnormal growth of B and T lymphocytes and natural killer
cells, accounting for approximately 4% of neoplasms worldwide. Its treatment is mainly based on its
histological/molecular classification and staging based on metabolic imaging findings from ["*F]IFDG
PET/CT. Among all types of lymphomas, the group of aggressive B-cell lymphomas (BCL) has a
greater diversity of response to treatment as it presents greater biological and genetic distinctions. In this
context, the characterization of the expression of glucose transporters (GLUT 1 and 3) and hexokinase
(HK?2), some glycolytic metabolism proteins, and their associations with ['*FJFDG PET semi-
quantitative parameters can help to understand better the BCL microenvironment and the results could
be used to search for new therapeutic approaches.

Methodology

This study is based on a retrospective collection of clinical data and analysis of tumour samples
collected by excisional biopsies or core biopsies from 90 patients (over 18 years of age) with confirmed
aggressive BCL (such as diffuse large B-cell lymphoma, follicular lymphoma, marginal zone
lymphoma, MALT, etc) and who underwent staging ['*F]JFDG PET/CT before the start of treatment.
The PET/CT images were evaluated using AW Server 2.0® and Fiji processing software by one nuclear
physician (10 years experience). Immunohistochemistry was performed on histological sections of
samples to characterize GLUT1 and 3 (membrane expression) and HK2 (cytoplasmic expression) in the
tumour and stromal compartments. In the tumour compartment, the following semi-quantitative grading
was used: 0: 0% positive cells; 1: <5% positive cells; 2: 5-50% positive cells; 3: >50% positive cells.
The expression intensity of the marking was graded as 0: negative; 1: weak; 2: intermediate; 3: intense.
The final grading was given by the sum of the extension and intensity parameters and grouped into
negative (score of 0 or 2) and positive (score of 3 to 6). In the stroma, cases that showed staining in
benign non-lymphomatous cells were considered positive, and cases with no staining or non-specific
staining were negative.

Results

Of 90 patients, there were 51.1% men, 58.9% < 60 years old, and 35.6% have Bulky lesions. The Ann-
Arbor System/Lugano Classification's Stages I, II, III, and IV were 17.8%, 23.3%, 14.4%, and 44.4%,
respectively. The tumoural expressions of GLUT1, GLUT3, and HK2 were 4.5%, 0.0% and 68.9%,
respectively. For the stromal expressions, there were GLUT1 in 24.7%, GLUT3 in 45.6%, and HK2 in
82.8% of the cases. In the general context of the sample, the following mean values (minimum and
maximum) of ['"*F]JFDG PET were observed: SUVpax = 25.78 (3.70 - 51.26); SUVmean = 12.50 (1.82 -
33.89); SUVpeak =20.52 (3.08 - 44.78); MTV =445.19 (1.77 - 4634.03); and TLG = 4674.43 (12.25 -
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26963.87). There was no association between the stromal expressions of GLUT1 and 3 and tumour and
stromal expressions of HK2 and the semi-quantitative parameters of the ['*F]JFDG PET. Figure 1 shows
examples of the characterization of tumour GLUT1 and the presentation of the respective biopsy sites
on ['*F]FDG PET.

Figure 1. A. Immunohistochemistry with positive expression of GLUT1
in a patient with follicular lymphoma (magnification 200x). The
labeling remained restricted to the lymphoid follicles ( magnification
400x). B. On PET-CT, lymph node/thickening is observed in the left
inguinal canal, with SUVmax = 3.7. C. Immunohistochemistry with no
tumoral GLUT1 expression in a patient with DLBCL (magnification
400x). D. On PET-CT, intra-abdominal lymph node enlargement and
splenomegaly are observed, with SUVmax = 40.38.

Conclusion

This study indicates that tumour expressions of GLUT1 and 3 do not appear to play a significant role in
the metabolic remodelling of aggressive BCL and the uptake of ['*F]FDG by neoplastic lesions.
Although there was no significant association, higher stromal GLUT3 expression was observed in
patients with hypermetabolic lesions on ['"*F]JFDG PET. News studies that evaluate the tumour
microenvironment in the context of proteins related to glycolytic metabolism and their associations with
["*F]FDG PET will help to better understand tumour metabolic remodelling and allow new therapeutic
approaches.
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Background

Lymphomas are neoplasms derived from the abnormal growth of B and T lymphocytes and natural
killer cells and account for approximately 4% of neoplasms worldwide. Its treatment is mainly based on
its histological/molecular classification and staging based on metabolic imaging findings from ["*F]FDG
PET/CT. Among all types of lymphomas, the group of aggressive B-cell lymphomas has a greater
diversity of response to treatment as it presents greater biological and genetic distinctions. Faced with
this scenario, deepening knowledge regarding the molecular nature and its associations with imaging
patterns in aggressive B-cell lymphomas can help in defining more efficient therapies. In this context,
the evaluation of radiomics parameters from ['*F]FDG PET has been gaining increasing prominence and
this pilot study seeks to evaluate the benefit of adding radiomics values to a chemotherapy response
prediction model based on artificial neural networks in aggressive B-cell lymphomas.

Methodology

The present study is based on a longitudinal design with retrospective collection of ['"*FJFDG PET
parameters from 96 consecutive patients with pathological diagnosis of aggressive B-cell lymphomas,
such as diffuse large B-cell lymphoma, follicular lymphoma, marginal zone lymphoma, MALT, etc.
Staging images taken before the start of chemotherapy were analysed, from October 2016 to June 2020,
on a single PET/CT equipment (Discovery 710, GE Healthcare, USA) and with the same acquisition
protocol. The ["*F]FDG PET/CT images were evaluated using AW Server 2.0® (GE Healthcare, USA)
and Fiji (Open Source ImageJ software) processing software to collect semi-quantitative and radiomic
parameters. PET/CT images to response assessment, based on the 5-point Deauville Score, were used to
classify patients into responders (Deauville score = 1, 2 or 3) and non-responders (Deauville score = 4 or
5). Clinical and imaging data were grouped into 3 distinct categories: Category A (clinical data
including age, LDH levels, ECOG, involvement of extranodal sites, staging, cells of origin), Category B
(["*F]FDG PET semiquantitative parameters, including SUVmax, SUVimean, SUVpeak, MTV and TLG) and
Category C (radiomics parameters such as Entropy, Homogeneity, Contrast, ASM, Difference entropy,
Difference variance, Correlation, Cluster prominence, Cluster shade, Measure of correlation 1, Measure
of correlation 2, Inverse difference moment, Maximum probability, Sum average, Sum entropy and Sum
variance). For the architecture of the artificial neural networks (ANN), the Multilayer Perceptron (MLP)
model available in the SPSS 29.0 software was chosen. The configuration used for the training and
testing sample was 70/30, with the neural model being run 30 times for each of the situations evaluated
(210 times in total). To analyze the ANN models, the following adjustment indices were used: accuracy
(ACC), ROC curve (AUC), sensitivity (S), specificity (E), G-mean, F1-score, positive predictive value
(PPV) and negative predictive value (NPV).
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Results

In the sample evaluated, 81.1% of patients were treated with R-CHOP as systemic therapy. In those
undergoing radiotherapy (n = 33), the response assessment's PET/CT was performed after the end of all
treatment in only 9 patients (27.2%). ANN models were created in 7 different situations, analyzing each
category individually or making combinations between them. The ANN model that combined all
categories (A + B + C) — Model 7 - had the best performance in the test phase for predicting response to
treatment (S = 95.2%; E = 83.3%; ACC = 92.6%; G-mean = 89.1%, F1-score = 95.2%; PPV =95.2%
and NPV = 83.3%). The ROC curves and respective AUC values can be seen in Figure 1, highlighting
Model 7 with AUC = 96.0%.
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Figure 1. A. Graphical representation of the ROC curves of the evaluated models. B. Venn's diagram with
the area under the curves ROC's values for the evaluated models.

Conclusion
According to the results observed in this pilot study, adding ["*F]JFDG PET radiomics parameters

increases the accuracy of predicting response to treatment for aggressive B-cell lymphomas in a model
based on artificial neural networks.

210



TAEA-CN-326/162

In Silico Study of Benzothiazole Derivatives in the Development of Hybrid (radio-
fluorescent) Compounds for Imaging Guided Surgery Breast Cancer

E. M. Widyasari'Z, B. Permana', M. Santoso’, D. H. Tjahjono'

! School of Pharmacy, Bandung Institute of Technology, Indonesia

? Research Center for Radioisotope, Radiopharmaceutical, and Biodosimetry Technology,
National Research and Innovation Agency Indonesia

3 Research Center for Radiation Detection and Nuclear Analysis Technology, National Research
and Innovation Agency Indonesia

Background

The use of radio-fluorescent hybrid compounds as surgical guides for cancer offers, the possibility of
surgical procedures that achieve complete clearance of cancer cell tissue and improve safety by avoiding
unnecessary damage to normal cells. Combining nuclear and fluorescent moieties in one targeting
molecule/hybrid compound (radio-fluorescence) offers more valuable benefits than utilizing
radiopharmaceuticals or fluorescence only. Benzothiazole derivatives have been reported to be highly
efficacious moieties in the development of cancer candidates. To predict the best compound design
based on time effectiveness, cost, and reduction of chemical waste, in silico studies need to be carried
out.

Methodology

In the present study, a series of benzothiazole derivatives combine 2-benzothiazole-acetonitrile and 2-
benzothiazole-amine with FITC fluorophore using linker intermediate and iodine-131 as radioisotope
were designed and evaluated the binding affinity with estrogen receptor (PDB ID: 3ERT) by employing
molecular docking and dynamic simulation. The molecular docking was performed with AutoDock 4.2,
while molecular dynamics simulation was done using AMBER 22.

Results

Molecular docking simulations were performed for the compounds of *'I-BAF-01, *'I-BAF-02, "*'I-
BNEF-01, *'I-BNF-02, and *'I-BNF-03 to interpret their activities based on their binding interaction
with estrogen receptors. Five designed benzothiazole hybrids showed free binding energy of —5.96, —
9.41,-9.29, -11.18, and —9.77 kcal/mol, respectively. Molecular Dynamic simulation of five designs
showed that all the ligands were stable in the binding pocket of the receptor during simulation (200 ns)
as indicated by the root-mean-square-deviation (RMSD) value. An analysis of protein residue
fluctuation of hybrid compounds binding demonstrates that in all complexes, hybrid compounds
produce minor fluctuation on amino acid residues. The molecular mechanics Poisson-Boltzmann
surface area (MM-PBSA) free energy calculation shows that the binding affinities of hybrid compounds
were comparable with tamoxifen (OHT) as a potential inhibitor. The result shows that both electrostatic
and van der Waals interaction are the main forces that control the interaction of hybrid compounds with
tamoxifen.

Conclusion
This study evaluated the binding of five designed hybrid compounds to estrogen receptors. It shows that
all five benzothiazole derivatives hybrid compounds were able to bind to estrogen receptors and were
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stable for 200 ns as observed by the molecular dynamic simulation. The binding affinities of *'I-BAF01
and *'I-BNF03 compounds were higher than tamoxifen so it is hoped that this hybrid compound can
produce the desired pharmacological response as a surgical guide compound that can differentiate
between cancer cells and normal cells and these two compounds will then be synthesized and tested both

in vitro and in vivo.
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Background

Curcumin analogues labeled with radio-halogens are useful for the imaging and treatment of some
cancers, such as those of the breast. PGV-1, a curcumin analogue, has potent anticancer activity in some
types of cancer models, such as breast, pancreatic, cervical, colon, and brain cancers by inhibiting
cancer cell growth and inducing apoptosis. PGV-1 also showed a much better tumour-suppressing effect
than that of curcumin and did not exhibit any harmful effects in the tested animals. The challenges are to
increase its cytotoxic activities, confirm stability, and further explore their potential and feasibility to be
used in therapy and diagnostic after being labeled with a radioisotope.

Methodology

Herein, we report an efficient method for the iodination of PGV-1 with CuS0O4.2H20 followed by
centrifugation of a mixture. For labeling, 1.5 mg of PGV-1 and 1.0 mg of CuS0O4.2H20 were dissolved
in 1 mL of isopropyl alcohol, mixed well, and then around 550 pCi of Na-1311 was added. A mixture of
CuS04.2H20 and Na-1311 (without PGV-1) was used as a blank solution (control). These mixtures
were shaken for various times (1, 3, 5 h) at 700 RPM at 650C, followed by centrifugation at 12,000
RPM for 5 minutes at RT. The radiochemical purity (RCP) in the supernatant was then measured with
thin layer chromatography (TLC) using saline as a mobilizing agent, where 7 and 1 minute were the
times for TLC running and radioactivity counting, respectively. The stability of the labeled compound
was determined at 0, 20, 24 h, and 4 days at RT with a similar TLC method. The experiment was done
in duplicate.

Results

Results showed that the RCP was 24.65%; 97.52%, and 80.02% for 1, 3, and 5 h of mixing times,
respectively, indicating the optimal time for radio-iodine labeling of PGV-1 was 3 h. The blank solution
also showed a similar pattern of RCP, where its percentage was altered with the time elapsed. The
properties of solution were acidic (pH~5). Stability evaluation revealed that the labeled compound of 3 h
shaking that resulted in highest RCP was quite stable at RT, where 97.52% at the beginning was
decreased to 82% at 20 h, and was further decreased to 78% at 24 h, however, it was increased to
88.49% 4 days post labeling, possibly due to the radioactivity. It is suggested if sodium iodide is added
to a copper sulfate solution, a redox reaction occurs in which the iodide ion converts cupric ion, to
cuprous ion, before being oxidized to iodine which then easily react nucleophilically with hydrogen of
ring of PGV-1 being labeled.
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Figure 1. TLC results showing RCP 97.52% of labeled PGV-1 with iodine and its proposed chemical
structure.

Conclusion

It was concluded that PGV-1 was simply radiolabeled with iodine in the presence of Cu as an oxidator,
with a high RCP that was quite stable up to 24 h at RT that holds promise and facile for development
into a method for radio-iodination.
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Background

Pulmonary residual metabolic activity (RMA) is prevalent on FDG PET/CT imaging of patients who
completed a standard course of anti-tuberculous therapy (ATT) for pulmonary tuberculosis (PTB). RMA
has an association with tuberculosis relapse. We aimed to evaluate the impact of RMA on EOT FDG
PET/CT in patients with PTB after completing a standard course of ATT amongst HIV-infected and
uninfected patients.

Methodology

Approval for this study was granted by the Ethics Committee of the University Hospital of Pretoria We
prospectively recruited patients who were declared cured based on clinical and microbiological
assessment after completing a standard course of ATT . All patients subsequently underwent [ 18F]F-
FDG PET/CT within two weeks of completing ATT. We determined the proportion of patients who had
RMA in the lungs as well as CT features suggestive of active PTB including lung consolidation,
pulmonary nodules, lung changes in tree-in-bud pattern, hilar/mediastinal lymphadenopathy, and pleural
effusion. All patients were followed up for 6 months to evaluate for relapse. Confirmatory bacteriologic
testing was performed in patients with suspected relapse who demonstrated symptoms. In those who
relapsed, a repeat FDG PET/CT imaging was subsequently performed.

Results

We studied 75 patients including 50 HIV-infected individuals with a mean age of 36.09 7 10.49.
Median CD4 count among HIV-infected patients was 255 cells/mm3 (IQR: 147—448). HIV viral load
was 12497 copies (IQR:158-38841). HIV-infected patients had lower hemoglobin levels (13.07£1.78
g/dL versus 14.2442.07, p=0.021) and higher C-reactive protein levels (5.70 versus 1.20, p=0.001)
compared with HIV-uninfected patients. All other baseline clinical and demographic characteristics
were not significantly different between the groups. Forty-one patients had RMA and its incidence was
not significantly different between HIV-infected and uninfected patients (p=0.101).Thirty-four patients
demonstrated complete metabolic response (CMR) to ATT. In the RMA group, 3 patients relapsed on
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follow-up, whereas no tuberculosis relapse was demonstrated in those with CMR. Among the four CT
features of active PTB, only metabolically active nodes were more prevalent among HIV-infected
compared with uninfected patients (50.0% versus 5.9%, p=0.003) while the incidence of the other three
CT features of active PTB was not significantly different between HIV-uninfected patients with RMA
versus HIV-uninfected patients (P>0.05 in all cases).

Conclusion

FDG PET/CT imaging demonstrates a high prevalence of RMA among patients treated with a standard
course of ATT for PTB, with a similar incidence between HIV-infected and uninfected patients. The
risk of relapse within 6 months after completing ATT in patients with CMR is negligible. This study
further iterates the potential of FDG PET/CT imaging in determining the optimal treatment duration in
the management of patients with drug-sensitive PTB. However, tuberculosis relapse may be seen in 9%
of patients within 6 months of completing ATT. The incidence of CT lung changes suggestive of active
PTB was similar between the groups, indicating that the presence of HIV coinfection may not influence
the interpretation of EOT FDG-PET/CT obtained for PTB treatment response assessment.
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Single ['*F]Fluoroestradiol (['*F]FES) negative FDG/NaF positive lesion as a predictive
factor of molecular heterogeneity and hormonal treatment fail in metastatic estrogen
positive (ER+) breast cancer patient. A case report.

N. Rasulova, E. A. Muhamed Hassanein, A. Alshammari, S. Contu, O. Ragab
Al-Adan Hospital, Kuwait

Background

While the ['"®*F]FDG estimates the glucose metabolism and wide use in management of the breast cancer
patients (BCP) for staging, restaging and follow-up, the ['*F]FES is used for the detection of estrogen
receptor status in patients with recurrent or metastatic ER+ breast cancer.

Aim: To estimate possibility of molecular heterogeneity by combined ['*F]FES and ["*F]FDG PET/CT
scans and role of single FES negative metastases in its role in treatment response by follow-up FDG and
NaF.

Methodology

A 29-year-old female with ER+ initially metastatic breast cancer, after excessive treatment for 2 years
with almost metabolically negative bone metastases and mildly FDG-avid primary lesion, being on
Femara, Zoladex and Xgeva, underwent ['*F]FES and ["*F]JFDG scans, after discovering the new
axillary metastases followed by series ['*F]FDG and ['®*F]NaF for follow up scans.

Results

["*F]FES and ["*F]FDG scans showed matching FES/FDG-avid primary right breast lesion and axillary
lymph nodes (SUVmax FES/FDG for primary lesion 6.33/1.89 and axillary lymph nodes 7.58/6.15) as
well as FES negative FDG-positive in newly developed bone lesion in the head of left femur (FDG
SUVmax 3.65), confirmed by NaF PET/CT scan. Patient refused to change the therapy and on close
follow up within one-month FDG showed a disease progression at the primary site (FDG SUVy raised
to 2.45, on further follow-up scans to 7.5), axillary lymph nodes became multiple with (SUVax 6.58),
and on NaF scan progression of the lesion in the head of left femur as well as reactivation of the old
metastases. Farther follow up cases showed a disease progression on Faslodex, Xgeva and Afinitor and
only when therapy was adjusted with Capecitabine the FDG scan showed disease regression.

Conclusion

A single FES negative/FDG positive lesion may indicate presence (appearance) of early
metabolic heterogeneity and require the treatment modification in patient on hormonal
treatment.
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Initial experience in ['*F]Fluroestradiol (['"*F|FES)/FDG PET/CT scan patterns in estrogen
positive (ER+) breast cancer patients

0. Ragab, E. A. Muhamed Hassanein, A. Alshammari, S. Contu, N. Rasulova
Al-Adan Hospital, Kuwait

Background

About 75% of breast cancers are estrogen positive (ER+) at the time of diagnosis. However, in
metastatic breast cancer, ER expression can be heterogeneous or may change over the time. In this case,
["*F]FES/FDG could be useful to estimate ER expression and glucose metabolism.

Aim: To compare ["*F]JFES/FDG PET/CT patterns in initially ER+ breast cancer patients.

Methodology

3 ER+ breast cancer patients underwent both ['*F]FES and ["*F]FDG PET/CT. First patient 82-year-old
left breast cancer being on Femara; Second patient 50-year-old on Femara, Abenaciclib and Xgeva and
third 29-year-old patient being on Femara, Zoladex and Xgeva.

Results

Scans of the first patient showed partially matching FES/FDG uptake in the left breast lesion with
FES/FDG SUVnmax 5.99 and 6.44 respectively, likely representing the heterogeneity of breast lesion with
partially presence and absence of estrogen receptors, further US showed mild decreased in size of the
left breast lesion. In addition to a newly developed mismatched FES negative FDG positive right breast
lesion, likely representing absence of estrogen receptors in the right breast: the further core biopsy
showed the abscess with xanthomatous reaction in the right breast lesion.

Scans of the second patient showed matching low-grade FES/FDG uptake in the right breast lesion
SUVmax 1.5 and 3.42 respectively, suggesting for low expression of ER. On follow up ['*F]JFDG
PET/CT scan after 5 months there was a stable disease at the primary site with no worrisome
hypermetabolic lesions to suggest locoregional or distant metastases.

Scans of the third patient showed matching FES/FDG uptake in the right breast nodule (SUVax 6.33
and 4.76 respectively), matching FES/FDG uptake in right axillary lymph nodes the larger nodule
FES/FDG (SUVmax 7.58 and 6.15 respectively), the smaller FES/FDG (SUVmax 3.38 and 2.14), and
newly developed mismatched FES negative FDG positive bone lesion with SUVax 3.65. In this patient
expression of FES uptake at primary and metastatic axillary lymph nodes higher than FDG uptake.
However, single FES-negative bone lesion was worrisome, representing absence of ER. On follow-up
scans during one year with ['*F]FDG and NaF there was significant disease progression till the patient
switched the hormonal therapy into the chemotherapy.

Conclusion

Our initial experience showed 4 FES/FDG patterns: matching, partially matching with high ER
expression, matching with low ER expression and mismatching FES/FDG pattern. The radiological and
histopathological correlation in mis-matching patterns is needed to exclude other than molecular
heterogeneity related to the loss/absence ER expression reasons at the primary site such as possibility of
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having inflammatory/infection conditions. But the absence of ER related with true molecular
heterogeneity is the signal for further disease progression.
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PET/CT in diagnosis and staging of lung cancer
A. A. Khikmatov!, S. S. Astasiev!, G. G. Arifkhodzhaev?

! National Children’s Medical Center, Uzbekistan
? Republican Specialized Scientific and Practical Medical Center for Surgery, Uzbekistan.

Background

To determine the role of positron emission tomography (PET) with computed tomography (CT) in
improving the results of diagnosis and staging of lung cancer and to present diagnostic capabilities in the
assessment of previously identified lesions in the lungs during and outside of screening according to the
recommendations of Fleischner, British Thoracic Societies, Lung-Rads

Methodology

An analysis was carried out directly of the results of 46 patients who were treated in specialized
departments of the Republican Scientific and Practical Medical Center of the Ministry of Health of the
Republic of Uzbekistan in the period from 2022 to 2023. Under our supervision, there were 46 patients
with various nosological forms: peripheral lung cancer - 24 patients, central lung cancer - 15 patients,
NSCLC 7 patients. Staging according to TNM classification: TINOMO - 28 patients, T2NOMO - 11
patients, T2N1MO - 7 patients.

Examples are presented of assessing lesions suspected of lung cancer detected at early stages in patients
under a screening program in the period from November 1, 2022 to December 31, 2023, according to
existing international recommendations on the management of lesions and staging of lung cancer.

Results

Presented possibilities of PET/CT with 18F-Fluorodeoxyglucose (FDG) to determine the management
tactics of patients with previously identified pulmonary nodules on time and outside of screening
according to low-dose computed tomography (LDCT) and computed tomography (CT) of the chest
according to recommendations Fleischner, British Thoracic Society (BTS), LungRads make it possible
to differentiate with a high degree of certainty benign changes in the lungs according to the type of foci
(fibrosis, intrathoracic lymph node, granuloma) and nodal changes characteristic of malignant processes
(reactive in nature, primary, secondary lung cancer) , based on such characteristics of foci as growth,
structure, metabolic activity.

We studied [18F]FDG PET/CT characteristics for staging lung cancer.

Conclusion

Clinical studies demonstrate diagnostic methods PET/CT with [18F]FDG has great diagnostic
capabilities. In visualizing lesions in the lungs at the earliest possible time, which makes it possible to
establish stages and start treatment in a timely manner. In dynamics after chemotherapy (treatment
effectiveness), and thus influence on the quality of life and improve the vital prognosis of patients with
lung cancer.

220



IAEA-CN-326/168

Significance of positron emission tomography with computed tomography of the breast in
the diagnosis of breast cancer

A. Khikmatov!, S. Astasiev!, G. Arifkhodzhaev?

"National Children’s Medical Center, Uzbekistan
Republican Specialized Scientific and Practical Medical Center for Surgery, Uzbekistan

Background

For breast cancer (BC), a multimodal approach including positron emission tomography computed
tomography (PET/CT) of the breast has been defined, especially when conservative surgery is being
considered, as it is the most sensitive method for identifying additional sites of disease.

Methodology

Data from mammography “Siemens Nova 3000” (MG), ultrasound “GE Logiq P5” (US) and PET/CT
with ['"*F]JFDG “GE Discovery 1Q” were compared with the morphological picture as the “gold
standard”. All patients underwent histological examination of the identified formations. 70 women aged
from 21 to 56 years were examined. The average age of the patients was 39 years. In our studies, 21 (%)
women had relatives who had breast cancer on the maternal side - of these, in 2 patients the mother
suffered from bilateral breast cancer.

Results

In total, we identified 6 (8.6%) fibroadenomas, 25 (35.7%) cases of breast cancer, of which 2 (8.0%)
were intraductal cancer, 9 (36.0%) were infiltrative lobular cancer, 14 (56.0%) - infiltrative ductal
cancer. During clinical examination, breast cancer was not detected in 10 out of 25 cases. In MG, signs
of breast cancer were detected in 16 (64.0%) of 25 patients. The main reason for false-negative results
was the high radiological density of the breast in 7 (77.8%) patients, which is explained by the
predominance of young women under 40 years of age in this group. False-negative ultrasound results
occurred in 1 (4.0%) case with CADMG and in 5 (20.0%) cases with small sizes of detected formations,
their deep localization and large volume of the breast. False-positive results with ultrasound occurred in
3 cases with hypervascularized fibroadenomas and in 1 case with a glandular lobule. FDG PET/CT
revealed 18 breast cancers in 23 (92.0%) of 25; Congenital malformations were diagnosed in both cases.
In addition, in 3 (12.0%) cases, PET/CT with ["*F]FDG revealed breast cancer in women without
clinical symptoms with negative results of MG and/or US (in one patient MG was not performed due to
the presence of an implant, which increases the role PET/CT with ['"*F]JFDG in women with
endoprosthetics). PET/CT with ["*F]FDG allowed not only to detect a greater number of cases of breast
cancer (intraductal cancer) compared with MG and ultrasound, but also to diagnose breast cancer in
clinically and radiologically hidden formations. Due to the low efficiency of standard examination
methods (MG and US), there was a need to include an additional method that allows objective
characterization of changes in breast tissue.

Conclusion

The PET/CT technique showed high sensitivity in detecting early breast cancer, regardless of the age of
the patients. Our study, like many others, confirms the feasibility of using an integrated approach in the
diagnosis of hereditary breast cancer using PET/CT along with MG and ultrasound.
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Sestamibi parathyroid scintigraphy combined with SPECT CT in the preoperative
localization of parathyroid ectopias: Report of five cases

N. I. Alaoui

Department of Nuclear Medicine, University Hospital Hassan II, Faculty of Medicine and
Pharmacy, Sidi Mohamed Ben Abdellah University, Morocco

Background

The ectopic parathyroid adenoma is a source of topographic diagnostic difficulties especially for purely
morphological examinations. The major interest of parathyroid scintigraphy in primary
hyperparathyroidism is the localization of ectopias whose incidence is about 15%. SPECT CT allows 3-
D localization of the parathyroid glands and gives more precise anatomic localization thus facilitating
their surgical treatment. The aim of this work was to evaluate the value of a tomographic acquisition in
addition to planar imaging in the context of the ectopic localizations of the parathyroid glands through
05 clinical cases explored isotopically.

Methodology

This is a retrospective study of 143 patients referred to the nuclear medicine department for preoperative
assessment of a primary or secondary hyperparathyroidism. The acquisition protocol included planar
images (technetium-99m thyroid scan, early and late technitium-99m Sestamibi cervicothoracic
acquisition and a cervicomediastinal SPECT CT).

Results

Of the patients referred 61 had primary hyperparathyroidism, including 5 patients with parathyroid
ectopia. They were 5 women aged between 26 and 70 years. They all had hypercalcemia associated with
elevated PTH. Cervical ultrasound was positive in one patient while parathyroid scintigraphy showed
parathyroid ectopia in all cases. The complement by SPECT CT allowed an optimal anatomical
identification which optimized surgical management.

Conclusion

Preoperative imaging hyperparathyroidism’s primary purpose is to determine precisely and
reliably position and the reports of the pathological gland in order to guide the surgical
procedure and to propose minimally invasive surgical approaches. technetium-99m MIBI
planar parathyroid scintigraphy combined with SPECT CT plays a key role in the precise
location of ectopic parathyroid which contributes to an elective and more rapid surgical
resection of these lesion.
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First results of radioiodine therapy in the Republic of Kazakhstan
K. Serikkanova!, B. Atantayeva?, N. Yesbolatova?, B. Kaliyaskarova?

! Astana Medical University, Kazakhstan
? Center for Nuclear Medicine and Oncology, Kazakhstan

Background

Radioiodine therapy offers the most efficient and safe treatment for differentiated thyroid carcinoma
with distant metastases and thyrotoxicosis.

The East Kazakhstan region has one of the first lines ranks in the incidence of malignant tumours in the
country. More than 18 thousand patients are on files.

In June 2021, a radionuclide therapy unit was opened at the “Center of Nuclear Medicine and Oncology
in Semey”. This is the first and only unit in the Republic of Kazakhstan, where the method of
radioiodine therapy was implemented.

Methodology

Treatment is due to the use of the radiopharmaceutical "Sodium iodide I-131". This is a domestic
medicinal radiopharmaceutical, created at the Institute of Nuclear Physics in Almaty and delivered
weekly to the radioisotope therapy department on special transport.

The radioiodine therapy procedure involves patients receiving radioactive iodine I-131 by drinking it in
the form of an aqueous solution that does not have any organoleptic properties. Next, patients are kept in
specialized wards for 5-7 days, equipped with an autonomous ventilation and sewage system (“closed
mode”). The patient is discharged when gamma radiation decreases to an acceptable level (20 mSv/h).
Patients with thyroid cancer are additionally referred for a scintigraphy study to assess isotope inclusion
and further treatment and observation are prescribed.

Results

Over three years (2021-2024), the number of cases treated was 1438, of which thyroid cancer was 974
(Figurel). In 2021, the total number of hospitalized patients with thyroid cancer and diffuse toxic goiter
was 135 patients and 82 patients, respectively. In 2023, the total number of hospitalizations increased
almost 3 times compared to 2021, and amounted to 445 cases of thyroid cancer and 160 cases of diffuse
toxic goiter, respectively.

Number of cases
treated (by year)

* Endocrine
diseases

' ! ' ® Thyroid cancer
P |

Figure 1. Number of cases treated (by 2021-2023 year).
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According to the results of treatment of patients with thyroid cancer, 90% of patients showed an
improvement in their condition. Scintigraphy of the whole body after courses of radioiodine therapy
revealed a decrease or absence of accumulation of radioactive iodine in the isthmus bed and lobes of the
thyroid gland (Figure2).

Whole body scintigraphy before radioiodine Whole body scintigraphy after 2 courses of

therapy radioiodine therapy
Figure 2. Whole body scintigraphy before radioiodine therapy and after 2 courses of radioiodine
therapy.

According to the results of treatment of patients with thyrotoxicosis, 78% of patients had a hypothyroid
state 6 months after courses of radioiodine therapy. Blood tests for thyroid hormones showed a decrease
in free T4 and an increase in TSH. Euthyroidism was observed in 5% of patients. In 17% of patients,
there was an improvement in blood parameters for thyroid hormones against the background of a
hyperthyroid state.

The 5-year survival rate has not yet been assessed.

Conclusion

Radioiodine therapy has been proven to be an effective and safe treatment for thyroid cancer and
thyrotoxicosis. The effectiveness of treatment was 90%.

The use of the radiopharmaceutical "Sodium iodide 1311 oral solution" allowed patients to receive
treatment within the country without traveling abroad.

This work is supported by the IAEA Technical Cooperation Project (KAZ6013)
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Single Centre Data on Distribution of Mediastinal Masses
R. Jagtap, S. Solav
Dr Solav's Spectlab, India

Background

Mediastinal masses are located in one of its four compartments: superior mediastinum, anterior
mediastinum, middle mediastinum and posterior mediastinum. There are very few studies on
mediastinal masses from India, and most of those are from radiological databases. Here we present a
retrospective study spanning from 2014 to 2023 at a stand-alone Nuclear Medicine Facility. We aimed
to find the distribution of mediastinal lesions in our region.

Methodology

Retrospective data of PET/CT (positron emission tomography/computed tomography) scans done at our
institute from January 2014 to July 2023 was collection. The studies included in the study were
["*F]FDG (fluorodeoxyglucose) PET/CT, [**Ga]-DOTANOC (DOTA-1-Nal3-octreotide) PET/CT,
[68Ga]Ga-FAPI (fibroblast-activation-protein inhibitors) PET/CT and Cardiac PET scans. Patients with
histological and clinical diagnoses were included. Lung malignancies were excluded.

Results

A total of 1751 patients were included in the study. The largest group was of patients with lymphoma,
consisting of 43.7% of patients. These included Hodgkin and Non-Hodgkin lymphomas. Metastases
from primary at another site consisted of 23.1% cases. Primary oesophageal were 16.2% of cases. 9.6 %
patients were of granulomatous aetiologies like tuberculosis and sarcoidosis. Thyroid malignancies
were 3.5% and thymic tumours were 1.4% of the group. Other mediastinal masses were sarcomas, germ
cell tumours, neurogenic tumours, mediastinal neuroendocrine tumours, aneurysms consisting of 0.7%,
0.6%, 0.5%, 0.17%, 0.11% of the cases respectively. 1 case of posterior mediastinal lipoma was
detected incidentally which was 0.05% of the total number of the cases. Of all the 1751 cases, 186
patients had benign aetiologies which was 10.6% of the total number of cases. Rest of the 89.4% cases
had malignant histology.

Conclusion

Our study demonstrated the distribution of mediastinal masses of various aetiologies.

The cases were skewed heavily towards malignant histology. Benign granulomatous aetiology usually
presented as pyrexia of unknown origin. Other benign mediastinal masses were usually incidentally
detected. The location of the mediastinal mass and age of patient were of importance while considering
the diagnosis and treatment of the patient.
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FDG PET/CT response evaluation of multi-modality treatment options in NSCLC

G. Biswas, S. Panchadar, Z. Abdullah, R. A. Kordi, S. Mohammed, M. Garashi, E. A.
Awadhi

Chest Diseases Hospital, Kuwait

Our aim was to evaluate the role of [18F]FDG PET/CT in assessing post-therapy response of patients
with Non Small Cell Lung Carcinoma (NSCLC) who underwent treatment with multiple modalities.

Methodology

We performed baseline and post treatment follow up [18F]FDG PET/CT in 36 patients (24 males,12
females),age: 45-84 years with primary Non Small Cell Lung Carcinoma (NSCLC).All of them were
referred to our department for initial staging and assessing response following treatment after an interval
of 6-18 months.5 patients had surgery,9 patients had chemotherapy,1 patient had radiotherapy,7 patients
had targeted molecular therapy,2 patients had immunotherapy,3 patients had surgery and
chemotherapy,?2 patients had surgery and radiotherapy,3 patients had chemotherapy and
immunotherapy,2 patients had surgery, chemotherapy and radiation therapy,1 patient had chemotherapy
and immunotherapy and 1 patient had radiotherapy, chemotherapy and immunotherapy. We performed
baseline and post treatment [18F]FDG PET/CT from vertex to mid-thigh in all the patients with a 64
slice,16cms axial FOV (field of view) PET/CT camera (GE 710) 60 minutes after injecting a standard
dose of 0.06mci/kg of [18F]FDG. The images were reconstructed on an Advantage (GE) work station
and analysed on a Hermes system by four independent PET/CT readers.

Results

Baseline FDG PET/CT showed disease restricted to lung in 15 patients, loco-regional lymph node
metastasis in 11 patients, locally invasive disease in 3 patients and distant metastasis in 7 patients.
Following treatment FDG PET/CT PERCIST 1 criteria showed CMR (complete metabolic response) in
8 patients (post treatment changes were observed in 2 patients), PMR (partial metabolic response) in 5
patients, SMD (stable metabolic disease) in 8 patients and PMD (progressive metabolic disease) in 15
patients.

Conclusion

Our study shows that [18F]FDG PET/CT can identify responders and non-responders in patients with
NSCLC treated with multiple modalities including targeted molecular therapy and immunotherapy. This
may help in designing new treatment options and continue existing ones to improve prognostic outlook
in these patients.
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Molecular response assessment following ['7’Lu]Lu-DOTA-TATE therapy for
advanced/inoperable grade 1/2 gastroenteropancreatic neuroendocrine tumours

A. Sood, P. Aggarwal, S. Satapathy, C. K. Das, B. R. Mittal
Post Graduate Institute of Medical Education and Research (PGIMER), India

Background

Peptide Receptor Radionuclide Therapy (PRRT) with ['"’Lu]Lu-DOTA-TATE has become one of the
main treatment modalities for advanced gastroenteropancreatic neuroendocrine tumours (GEP-NETS),
due to its excellent efficacy and safety. The anatomical criteria for response assessment in GEP-NETs
show significant limitations and inadequate treatment responses because of disease’s indolent nature. An
unmet need exists for better imaging biomarkers for early response assessment in NETs, where
functional imaging modalities may be useful. This study evaluates the role of [**Ga]Ga-DOTA-NOC
PET/CT for response assessment in GEP-NETs using the adapted PET response criteria in solid tumours
(PERCIST v1.0) and compares it with CT-based response evaluation criteria in solid tumours (RECIST
vl.1).

Methodology

This was a prospective single-centre study. After informed consent, consecutive patients with
somatostatin receptor-positive, advanced inoperable/metastatic grade 1/2 GEP-NETSs were recruited
from January 2020 to August 2022 and treated with ['"’Lu]Lu-DOTA-TATE. [®*Ga]Ga-DOTA-NOC
PET/CT was repeated 6-8 weeks after two and four cycles of treatment for response assessment. Best
morphological response was assessed using RECIST 1.1. For molecular response, a single target lesion
with maximum tracer uptake (SUL,c.) in each scan was evaluated and changes were assessed using
adapted PERCIST. Complete response (CR) was defined as absence of any tracer uptake while a
decrease in the SULcax of >230% was considered partial response (PR). Appearance of any new PET
positive lesion or an increase in the SUL .k 0of >30% was considered progressive disease (PD). Any case
which did not meet any of these criteria was considered to be stable disease (SD).

Results

Fifty-five patients with a median age of 52 years (IQR: 40-61) with advanced GEP-NETs received a
median cumulative activity of 29.6 GBq of ['”’Lu]Lu-DOTA-TATE. Using CT-based RECIST criteria,
11/55 (20%) patients showed PR, 39/55 (70.9%) showed SD and PD was observed in 5/55 (9.1%) of the
patients. Using PERCIST criteria, PR was noted in 21/55 (38.2%) patients, while 29/55 (52.7%) patients
had SD and 5/55 (9.1%) patients showed PD. The concordance between the response criteria was
67.3%. Disagreement between the two criteria was noted, particularly for the stable lesions on CT. Of
the 39 patients with SD on CT, 14 (35.9%) were re-classified as having PR and none (0) as PD
according to the

est PET response | PD PR SD Total PERCIST criteria
Best CT response (Table 1).
PD 5 0 0 5
PR 0 7 4 11
SD 0 14 25 39
Total 5 21 29 55
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Table 1: Comparison of responses according to RECIST 1.1 (rows) and adapted PERCIST 1.0
(columns)

Conclusion

GEP-NETs frequently show stable morphological responses on CT following ['""Lu]Lu-DOTA-TATE
PRRT; however, PET-based criteria had incremental role in detecting partial responses in over a third of
such patients. Molecular response assessment with [**Ga]Ga-DOTA-NOC PET/CT using the PERCIST
criteria, therefore, may be useful over conventional CT-based criteria, particularly for early treatment
response assessment. However, long-term follow-up with overall survival is required to validate its
applicability.
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Follow up assessment on the first local theranostic intra-cavitary Yttrium-90 citrate
colloid irradiation for refractory cystic craniopharyngioma

N. A. Razak
Hospital Kuala Lumpur, Malaysia

Background

Craniopharyngioma is uncommon benign intracranial tumour that may present in solid, cystic or mixed
solid-cystic component. In some patients, the anatomical localisation makes the surgery or radiotherapy
hazardous and impossible for treatment. We had the first local experience of treating a patient with
refractory cystic craniopharyngioma using beta-emitting Yttrium-90 citrate colloid. This case report
aims to discuss the follow up assessment of our patient succeeding six months of the irradiation therapy.

Case Presentation

A 43-year-old male who has underlying refractory cystic craniopharyngioma complicated with visual
impairment and panhypopituitarism was referred to our department for intra-cavitary irradiation therapy.
The theranostic irradiation therapy was performed with the initial diagnostic assessment using
Technetium-99m MAA. Based on the diagnostic assessment, the patient was given 6.22mCi of Ytrrium-
90 citrate colloid via the Ommaya reservoir, to deliver a radiation dose of 300Gy to the tumour. He had
no acute complications. However, the patient developed post therapy inflammatory reaction two weeks
post therapy which resolved immediately after the initiation of dexamethasone. Post six months of
therapy, we observed significant reduction on the aspirated cystic frequency and volume as well as
major improvement on the visual function and hormonal level.

Conclusions

This case report highlights the preventable complication as well as the promising clinical outcome of
our first local theranostic intra-cavitary Yttrium-90 citrate colloid irradiation therapy. However, further
follow-up is necessary to assess the necessity of subsequent irradiation therapy in our refractory cystic
craniopharyngioma patient.
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Avidity of [®*Ga]Ga-Radiolabeled CXCR4 ligand in glioblastoma tumours (A preliminary
report)

S. Farzanehfar, W. H. Sarhan, M. Abbasi, Y. Salehi
Tehran University of Medical Sciences, Iran

Background

Glioblastoma Multiforme (GBM) harbors the most malignant potential and worst prognosis among
adult’s primary brain tumours. Chemokine Receptor-4 (CXCR4) is a member of the G protein-coupled
chemokine receptor family. It has been reported CXCR4 overexpression association with tumour
angiogenesis and poor patient’s outcome. Recently a radiolabeled cyclic pentapeptide with high affinity
to CXCR4 as [**Ga]Ga-Radiolabeled CXCR4 ligand (Cixafor) was developed, which could be applied in
PET/CT hybrid imaging characteristics as well as favorable human dosimetry has been developed.
Considering previous reports of in vitro CXCR4 expression in glioblastoma multiforme cells, this study
was conducted to evaluate its in vivo expression.

Methodology

So far, we enrolled six patients with possible diagnosis of glioblastoma multiforme based on brain multi-
parametric MRI findings. After signing the consent forms by the patients, the neurologist or neurosurgeon
referred the patients for [**Ga]Ga-Radiolabeled CXCR4 ligand (Cixafor) PET/CT imaging to the nuclear
medicine department. Whole-body PET/CT studies were inspected visually for radiotracer
biodistribution, overall tumour imaging characteristics and tumour maximum standardized uptake values
(SUVmax). Two experienced nuclear medicine physicians drew three-dimensional volume of interest
(VOI) around the respective lesions. For calculation of tumour to background ratios (TBR), similar VOIs
were placed on contralateral brain tissue and liver parenchyma. After PET/CT imaging the patient
underwent brain surgery based off routine institute protocol. Expert pathologist in the field examined
tumours and IHC evaluation of CXCR4 ligand on tissue specimens after surgical resection were also
done. Independent t-test were performed for evaluation of difference between the SUV of tumours with
background and liver tissue as well as the CXCR4 expression in normal and tumoural tissue.

Results

In this preliminary study, glioblastoma multiforme tumours showed considerable difference between
tumours SU Vg and background SUV pax.
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Case 1, a middle-aged male known case of brain tumour (GBM), presented with recurrence symptoms
one year after primary tumour surgical resection. [*®*Ga]Ga-Radiolabeled CXCR4 ligand uptake is noted
on the posterolateral margin of previous surgical bed.

s

Case 2, newly diagnosed brain tumour, highly suggestive of GBM based on MRI findings. PET/CT
showed [**Ga]Ga-Radiolabeled CXCR4 ligand uptake in the tumoural tissue which was confirmed GBM

after surgical resection.

Conclusion

These results showed GBM tumours potentially express CXCR4 gene evaluated by high uptake of
[68Ga]Ga-Cixafor on PET/CT imaging.

Keywords: GBM, PET/CT, CXCR4, [68Ga]Ga-Cixafor, SUV
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Background

Hybrid imaging, a powerful combination of single-photon emission computed tomography (SPECT) and
other modalities such as computed tomography (CT) or positron emission tomography (PET), has
revolutionized medical diagnostics by providing comprehensive and multi-dimensional insights into
physiological processes. In hybrid imaging systems, the collimator plays a critical role in shaping the
radiation field and ensuring accurate detection of gamma photons. Therefore, continuous advancements
in collimator design are essential to optimize image quality and diagnostic accuracy in hybrid imaging.
Collimator design for hybrid imaging involves striking a delicate balance between resolution and
sensitivity. The choice of collimator geometry, material, and thickness significantly impacts the imaging
performance. Consequently, a comprehensive assessment of collimator performance is necessary to
fine-tune these parameters and improve hybrid imaging capabilities.

Methodology

To conduct a thorough assessment of collimator performance for hybrid imaging applications, a
combination of experimental measurements and MCNP simulations was employed. Experimental
measurements were carried out using a hexagonal collimator with varying thicknesses of a polyethylene
dispersing environment. The full width at half maximum (FWHM) values were measured for both linear
and point sources. These experimental results were then compared with the outcomes obtained from
MCNP simulations, a widely used Monte Carlo code for modelling radiation transport.

Additionally, the study investigated the impact of collimator penetration on gamma sources with
energies of 140 keV and 511 keV. By analyzing the interaction of gamma photons with the collimator
material, valuable insights were gained into the behaviour of collimator-detected radiation in hybrid
imaging systems.

Results

The comparison between the experimental and MCNP simulation results demonstrated an exceptional
level of agreement, with a discrepancy of less than 5%. The FWHM values obtained from the MCNP
simulations closely aligned with the experimental measurements, providing strong validation of the
simulation approach for hybrid imaging applications. This close agreement indicates the accuracy and
reliability of the collimator design in accurately capturing and registering gamma radiation information
in hybrid imaging systems.

Furthermore, the study revealed a significant correlation between FWHM values and the thickness of
the dispersing environment as well as the energy of the gamma source. This correlation provides
valuable insights into optimizing collimator parameters for enhanced resolution and overall imaging
quality in hybrid imaging.

Conclusion
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This comprehensive assessment of collimator design, utilizing a combination of experimental
measurements and MCNP simulations, represents a significant advancement in hybrid imaging
capabilities. The close agreement observed between the experimental and simulation results validates
the effectiveness of the collimator design in accurately capturing and registering gamma radiation
information in hybrid imaging systems.

The findings presented in this study serve as a valuable resource for researchers and practitioners
seeking to design cutting-edge collimators for hybrid imaging. By optimizing collimator parameters
based on the insights gained from this assessment, enhanced image resolution and diagnostic accuracy
can be achieved in hybrid imaging applications. Future research endeavours can leverage the MCNP
simulation process to further refine collimator design parameters, pushing the boundaries of hybrid
imaging excellence and facilitating improved patient care through more precise and comprehensive
diagnostics.
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Evaluation of efficiency of ['*F]FDG PET/CT Imaging in the detection of primary origin in
patients with cancers of unknown primary (CUP)

A. Perveen, A. Fatima, A. Shami
INMOL Cancer Hospital, Lahore, Pakistan

Background

Carcinoma of unknown primary (CUP) is a heterogeneous group of metastatic malignancies in which a
primary tumour could not be detected despite diagnostic evaluation. Due to its high sensitivity of
detection of lesion, ["*F]JFDG PET/CT may be used an excellent imaging modality for detection of
unknown primary tumour. The present study aimed to prospectively assess the role of ["*F]JFDG PET/CT
in in the detection of primary origin in patients with cancers of unknown primary (CUP)

Methodology

In this prospective, single-institutional study, ["*F]JFDG PET/CT was performed for 124 patients with
CUP. These patients presented with metastatic lesions that were proven pathologically, radiologically
and/or clinically suspected metastatic lesions of undetermined primary site. Clinical, surgical and
histopathological findings and correlative imaging modalities were used to access the results of ['*F][FDG
PET/CT; the accuracy of ['"*FJFDG PET/CT was expressed in terms of sensitivity, specificity, positive
and negative predictive value and accuracy.

Results

This study included 124 patients with CUP; ['"*FJFDG PET/CT positive lesions suggestive of primary
malignant tumours were detected in 79 out of 175 patients. These lesions were pathologically proven to
be malignant (true positive) in 76/124 patients (61.2%). 3/175 patients (2.4%) proved to be falsely
positive after pathological assessment; 43/124 patients (34.6%) were negative for detection of primary
malignancy all over the body by PET/CT (true negative) with 2/124 patients were found to be false
negative (1.6%). PET/CT achieved a sensitivity of 97.4%, specificity of 93.4, positive predictive value to
be 96.2%, negative predictive value to be 95.5% and accuracy to be 95.9 % in the detection of primary
tumour location. The lung was found to be the most frequent site of primary tumour (26.3 %), followed
by gastro-intestinal tract (19 %).

Conclusion
Based on the obtained results, the study showed that ['*FJFDG PET/CT is an effective imaging modality

for early detection of the site of primary tumour in patients with cancer of undetermined primary (CUP).

Keywords: ['"8FJFDG PET/CT, Carcinoma of unknown primary (CUP), primary malignant
tumours
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Practical implementation of Clinical internal dosimetry in nuclear medicine department at
CHU Bab El Oued Methodology and first conclusions

S. Bouyoucef
Department of Nuclear Medicine CHU Bab El Oued Algiers, Algeria

Background
In Nuclear Medicine administered activity distributes in the body for diagnosis and therapy is always
subject to discussion for internal dosimetry. Mainly radionuclide therapy which enters a new era with
new treatments is strongly adopted everywhere for NET, Prostate and others too. Internal dosimetry for
Beta and alpha particles emitters is becoming fundamental to assess treatment efficacy and potential
toxicity.
Implementation of Internal dosimetry dosimetry is necessary to:
e Evaluate the treatment of - ['”’Lu]Lu-PSMA therapy for metastatic prostate cancer and
radionuclide therapy (RNT) with iodine-131 for metastatic thyroid cancer.
e Achieve the highest therapeutic efficacy by delivering maximum absorbed dose into the tumour
lesions while sparing healthy tissues.
e Calculate accurate dosimetry needed in pre- and post-treatment in order to achieve desired
radiation absorbed dose: minimum dose for maximum efficacy.
e To estimate the absorbed dose to ensure that the radiation doses to organs at risk (OAR),
(kidneys, salivary and lacrimal glands) for ['"’Lu]Lu-PSMA RNT is minimized and to (BM,
RM and Salivary gland ) for iodine-131 is under the acceptable limits.

Methodology

For calculating absorbed dose, a formalism called MIRD*-Scheme was developed in 1976 (summing
over all organ contributions). Well-recognized MIRD dosimetry schema has been implemented with
commercial software solutions of OLINDA/EXM (Hermes). Predictive dosimetry obtaining with
distribution data 15mn and 1 h post [**Ga]Ga-PSMA administration using PET imaging. Calibration of
SPECT/CT was done appropriate collimators with 1.4 GBq of ['”’Lu]Lu-PSMA and 111MBq of iodine-
131. 6 Injected doses of ['”’Lu]Lu-PSMA NCA for patients without dose escalation: 7,7 GBq. For each
dose, internal dosimetry is performed. PECT/CT (Siemens Intevo, Prospecta or GE§70D) and Whole-
body scan and three bed SPECT/CT with Lutetium-177: 1 h and 72 hours (possible 48 h). Organ
dosimetry was possible with 1 h and 72 hours SPECT/CT and better with 48 hours.

Results

Results of ['”’Lu]Lu-PSMA treatment for the 6 doses were calculated in three patients. Normal values
for the Drm were 0.06 to 0.16mSv/MBq, for the Right Kidney, the maximum dose estimated 2,8 mSv
(0,38/GBq) and for the Left Kidney, the Maximum dose estimated was 3,2mSv (0,41/GBq). Also, dose
delivered to the Parotid glands were equal to 18,6Gy/4 doses and salivary gland equal to 13,8Gy/4
doses. For Metastatic bones of thyroid cancer, poor responses to iodine-131 therapy can relate to either
low iodine uptake or retention in thyroid cancer cells or to increased radio-resistance. For Both
mechanisms are currently termed radioactive iodine (RAI)-refractory (RAI-R) thyroid cancer, the first
reflects unsuitability for iodine-131 therapy that can be evaluated in advance of treatment whereas the
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other can only be identified post therapy. Internal dosimetry may show under treated patients and also or
over treated lesions mostly when lesion avidity is low.

Conclusion

Introduction of Internal dosimetry in a department of nuclear medicine is of high clinical value since it
will allow a real predictive idea on the clinical response in patients treated by radionuclide therapy.
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Background

Stylized and voxelized phantoms have been used to estimate S-values for positron-emitting
radionuclides. However, there is a lack of whole body computational phantoms. This study aims to
address this limitation by constructing a multi-resolution whole-body phantom tailored for Monte Carlo
simulations within the MCNP framework. Specifically, we converted the male XCAT phantom into
MCNP format to calculate self-absorbed fractions (SAFs) and S-values for FLUORINE-18 positron-
emitting radionuclide. Our results were compared with those from previously published phantoms
studies, including the stylized MIRD.

Methodology

The Monte Carlo N-Particles eXtended (MCNPX) was employed to simulate radiation transport in the
XCAT phantom, with DICOM images converted into MCNP format. Figure 1 illustrates the MCNP
XCAT-adult male model, depicting transversal, sagittal, and coronal views. Utilizing this model, we
computed SAFs and S-values (mGy/MBq*s) for different organs relevant to FLUORINE-18 PET
imaging. Simulations involved uniformly distributing positrons, electrons, and photons within the
source-structure, emitted isotropically within the XCAT phantom. Simulations were conducted on a
workstation with 64 GB RAM and 20 physical CPUs, utilizing 6x10e7 particle histories. The photon-
electron mode (mode p e) with cut-off energy of 1 keV was employed, utilizing the F8 tally for energy
deposition in MeV. Thirteen organs are considered as source-structures and target-structures.

Results

The obtained S-values were compared with the MIRD-derived data, revealing substantial disparities
exceeding 120% attributed to anatomical differences between the XCAT phantom and conventional
mathematical models. This emphasizes the necessity of employing patient-specific computational
models to ensure accurate radiation dosimetry in PET imaging. By accommodating individual
anatomical variations, our approach enhances the precision of dose estimations, mitigating potential
inaccuracies associated with standardized phantoms.
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XCAT phantom MCNP XCAT Geometry
Figure 1. Developed MCNP model of the XCAT phantom (Transversal, Sagittal and coronal views)

Conclusion

Our findings could have significant implications for risk assessment in nuclear medicine, demonstrating
the complex relationship between radiation distribution and anatomical diversity. These insights could
potentially enable clinicians to make informed decisions about radiation safety protocols during PET
imaging procedures, thereby improving patient care. Ultimately, our hybrid phantom study represents a
pivotal advancement in ongoing efforts in optimization of imaging protocols and improving outcomes in
nuclear medicine practice.
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A quantitative assessment addressing the role and value of different clinical Positron
Emission Tomography reconstruction algorithms
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Background

Filtered Back Projection (FBP) is the most basic image reconstruction algorithm used for positron
emission tomography (PET). It is also the only algorithm which allows an independent comparison of
acquisition quality between vendors. Advances in system hardware and software now allows for a
variety of other image reconstruction algorithms and applications to be used. These include iterative
algorithms (OSEM/MOSEM), point-spread-function (PSF) and time-of-flight (TOF) features. Each of
these applications can affect quantifiable data obtained from clinical acquisitions. We herein
investigated the quantitative differences using alternate reconstruction algorithms by way of
['®F]Fluorodeoxyglucose ['*F]FDG/PET image analysis, thereby determining their role and value for the
clinical setting.

Methodology

Retrospective data acquired on a Siemens Biograph Vision 450; equipped with a 64-slice Computed
Tomography (CT) was used. Four random ["*F]FDG scans were reconstructed using several
reconstruction techniques, with CT attenuation correction. The images were evaluated to determine
which reconstruction method was superior, with regards to the average Standardized Uptake Value
based on bodyweight (bw) (SUVbwmean) concerning the physiological tissue biodistribution of
[""F]JFDG {heart; brain; liver; superior vena cava (svc) and brain:svc}.

Results

The FBP and the FBP+TOF pairing showed the highest noise and loss of resolution. In addition to this
the highest standard deviations were also visualised for FBP+TOF as compared to FBP alone. Iterative
reconstruction methods showed a significant difference when considering overall physiological function
(SUV RATIObrain:svc) as is visualised in Figure 1.
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Figure 1. Summary of SUV e for each reconstruction method applied per region of interest in addition

to the average of all regions.

Conclusion

FBP serves as a reference due to the reproducibility thereof between different vendors. It is however

imperative that reconstruction parameters stay consistent within a department. The effects of different

reconstructions must however be known to the reporting physicians.
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Background

Recent years have witnessed a rise in the introduction of targeted radiopharmaceutical markers for
Positron Emission Tomography (PET) for bone imaging. For instance, ®*Gabisphosphonates have
attracted attention due to their strong affinity for bone minerals. Bisphosphonates (BPs) bind tightly to
bone minerals through calcium coordination within the hydroxyapatite lattice, as opposed to fluoride
binding. Pamidronic acid, among others, has the highest bone-binding affinity, making it a favoured
bone targeting marker in our study.

Methodology

NOTA-pamidronic acid (NOTA-PAM) was prepared by conjugation of the NOTA chelator (1,4,7-
triazacyclononane-1,4,7-triacetic acid) with pamidronic acid using the N-hydroxysuccinimide (NHS)
ester strategy and validated by liquid chromatography-mass spectrometry (LC-MS/MS) analysis. The
NOTA chelator was selected for its compatibility with ['*F]AIF2+ complexes and Ga*" ions. The
radiolabeling of NOTA-PAM was carried out with fluorine-18, using the aluminium fluoride (AIF)
technique and with Ga-68. The radiolabeling conditions for both were further optimised by varying the
amount of NOTA-PAM precursor used, reaction temperature and heating time. The efficiency of
radiolabeling was evaluated using the radio-thin layer chromatography (TLC), and we compared the
radiolabeling efficiency of ['*FJAIF-NOTA-PAM with the ®*Ga-labeling of NOTA-PAM.

Results

The highest radiolabeling efficiency of ['*F]AIF-NOTA-PAM was demonstrated at 95.50 = 5.34% (n =
6) when the reaction mixture was heated at 100°C for 15 minutes and 500 ug of NOTA-PAM precursor
was used. Similarly, the highest radiolabeling efficiency of [**Ga]Ga-NOTA-PAM was shown to be
97.50 + 0.40% (n = 6) under the same radiolabeling conditions. The results were expected as NOTA is a
pentadentate with the configuration <<3N,20>>, which forms an ideal octahedral complex with
["*F]AIF?" and ®*Ga*" ions. Nevertheless, we were puzzled by the radiolabeling efficiency results of
[®Ga]Ga-NOTA-PAM at room temperature. The radiolabeling efficiency of [**Ga]Ga-NOTA-PAM at
room temperature was less than 5% (n = 6). It is 2 also known that BFC NOTA can be effectively
radiolabeled with Ga-68 at room temperature. This was proven when we extended our radiolabeling
experiment with [®*Ga]Ga-NOTA-NHS at room temperature. The efficiency of radiolabeling was 99.78
+0.01% (n = 6). It seems that radiolabelling of [**Ga]Ga-NOTA-PAM requires heating to achieve
excellent radiolabeling efficiency. The poor radiolabelling efficiency of [**Ga]Ga-NOTA-PAM at room
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temperature remained unexplained. Although we could postulate that the formation of a stable amide
bond (CONH2) from the conjugation of NOTA-NHS and pamidronic acid could affect the
radiolabelling of NOTA-PAM at room temperature and therefore heating is required, this seems to have
nothing to do with the coordination of the Ga3+ ions. The coordination of the Ga3+ ions occurred with
the carboxylic acid group (OH) of the NOTA structure.

Conclusion

NOTA-PAM was successfully radiolabeled with ['*F]JAIF*" complexes and ®*Ga’" ions, with the highest
radiolabeling efficiency of 97% achieved in [**Ga]Ga-NOTA-PAM, followed by 95% achieved in
["*F]AIF-NOTA-PAM.

Keywords: fluorine-18, Ga-68, aluminium fluoride (AIF), bisphosphonates, pamidronic acid,
radiochemistry, radiopharmaceuticals, positron emission tomography

242



IAEA-CN-326/185
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Experience and Current Review of Clinical Characteristics and Scan Findings
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Background

Fluorodeoxyglucose (FDG) PET/CT scan is extensively being applied in oncology including lung
cancer staging and treatment response assessment by depicting glucose consumption of malignant cells.
Non-small cell lung carcinoma (NSCLC) cases such as adenocarcinoma and squamous cell carcinoma
(SCC) are more prevalent. We aimed to determine the FDG uptake avidity based on semiquantitative
maximum Standardise Uptake Value (SUVmax) observed on staging FDG PET/CT of newly diagnosed
NSCLC and the associated clinical factors.

Methodology

Cross-sectional review of 125 cases of biopsy proven lung cancer referred for oncological FDG PET/CT
in a Malaysian tertiary referral institution over the past 2 years. Staging PET/CT scans (n=54) were
included for analysis. Clinical parameters and PET/CT findings (SUVmax of primary lesion, presence
of nodal and metastatic disease) were investigated. Data on SUVmax of primary lesion for SCC and
adenocarcinoma was compared. Association between SUVmax of primary lesion and presence of
extrapulmonary FDG-avid lesions was also determined.

Results

Males were predominant (60%). Average age was 62.5 years. Majority of cases were adenocarcinoma
(65%) followed by SCC (22%) and others (13%). Mean tumour size was 5.1 cm. Lung SCC
demonstrated intensely increased FDG uptake that was significantly higher compared to
adenocarcinoma (average SUVmax 24.4 vs SUVmax 15.6, p<0.05). FDG-avid ipsilateral hilar nodal
involvement seen in 63%, mediastinal nodes in 70% while distant metastatic disease in 33%. Patients
having primary lesion with SUVmax 20.0 and above were significantly associated with larger tumour
size and FDG-avid ipsilateral hilar nodal uptake (p<0.05).

Conclusion

Lung SCC was intensely FDG-avid and had higher SUVmax compared to adenocarcinoma. Primary
lesions with SUVmax 20.0 and above were associated with larger tumour size and presence of
hypermetabolic ipsilateral hilar nodal spread. Information obtained from this review will provide
valuable insight into FDG PET/CT scan characteristics of newly diagnosed NSCLC cases in our
institution that may influence not only scan reporting formulation but also patient management.
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Background

[18F]FDG-PET/CT is recommended for the mapping of loco-regional neoplastic lesions, especially for
distant lesions. Th presence of metastases modifies therapeutic options. This is particularly important in
patients with ENT sphere neoplastic pathologies. In these patients, FDG PET/CT has shown high
diagnostic accuracy in staging, especially bone lesions detection. However, it is essential to be aware of
possible false positives that can lead to incorrect staging of patients and loss of therapeutic
opportunities.

The aim of this case presentation was to report a benign lesion mimicking a bone metastasis in

nasopharyngeal carcinoma (NPC) patient, to highlight ['*F]JFDG-PET/CT variants and pitfalls in bone
lesions. To our knowledge, it is the first case in the literature to report concomitant NPC with Fibrous
Dysplasia of bone (FDB) revealed by a misleading excessive hypermetabolism on ['*F]JFDG-PET/CT.

Case Presentation

We reported a case of a 63-year-old male referred to us for his initial assessment of extension of a NPC
classified TANOMO (partial encasement of the right internal carotid artery and invasion of the right
posterior prevertebral muscles). ['*F]JFDG-PET/CT (23/8/2023) revealed an hypermetabolic tumoural
process of the NP right posterolateral wall with extension towards the right parapharyngeal spaces, a
lysis of the sphenoid bone (SUVmax=10.9), a secondary sectors II lymph node involvement bilaterally
(SUVmax=7.8 on the left and 3.7 on the right). For distant locations, we found a single large
"geographic" abnormal very hypermetabolic foci of the proximal part of the right femur (extended from
the neck towards the trochanteric mass), with heterodense aspect of the bone structure but no cortical
rupture (SUVmax=15.2; Reference Liver SUVmax=3,2), considered as a secondary single bone
involvement of the right femur (T4AN2M1). The patient underwent four cycles of chemotherapy. CT
evaluation performed before planned concomitant radio-chemotherapy showed good partial tumour and
lymph node response. The right femoral image was unchanged compared to the CT of the ["*F]FDG-
PET/CT, with diaphysometaphyseal and endomedullary location, extending towards the cortical bone,
which is thinned, in ground glass like appearance, describing the almost pathognomonic appearance of
FDB. FBD is a rare, benign, primary bone dysplasia characterized by progressive replacement of normal
bone and marrow with fibrous connective tissue in either one (monostotic) or multiple (polyostotic)
bones. The patient was retrospectively down staged as MO0, but even had the scheduled concomitant
radio-chemotherapy (because of T4 and N2 staging). He was in good health during the first follow up.

Conclusion
FDB presents a significant variability in the avidity of ['"*F][FDG, ranging from low to significant uptake,
as seen in our case, greatly exceeding the hepatic metabolism uptake as reference. Similarly, this
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variability is observed for the analysis of SUVmax values on late images (decreasing or increasing). It is
very important to keep in mind that all bone «lesions» highlighted on ["*F]FDG are not automatically
linked to the same pathology, and that to label them it is necessary to carefully examine their
morphological aspects associated with hybrid imaging.

Keywords: Fibrous dysplasia of bone, 18-Fluro-deoxy-glucose, Positron emission
tomography/computerized tomography, Nasopharyngeal carcinoma, bone metastasis
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Background

A significant percentage (approximately 40%), of patients who undergo surgical intervention for
colorectal carcinoma (CRC), experience local or metastatic recurrence. An inflammatory granuloma at
the surgical ligation site of the vascular pedicle may be misinterpreted as recurrence or metastatic
disease on 18FDG PET/CT. The aim is to describe the characteristics of hypermetabolic mesenteric
lesions detected on 18FDG-PET/CT in these patients.

Methodology

A retrospective analysis was conducted on a cohort of 45 postoperative CRC patients presenting focal
18FDG uptake at the surgical ligation site of the vascular pedicle. We employed an Apache Solr™
search engine (https://solr.apache.org/) to identify CRC patients, supported by a user-friendly web
interface built with Ruby on Rails. To assess metabolic activity, visual parameters and the determination
of SUVmax were taken into account.

Results

We included 18FDG-PET/CT studies conducted between March 2017 and November 2023, involving
45 patiens, of whom 28 (62.2%) were men and had undergone surgery for CRC. These patients
exhibited a hypermetabolic nodule at the site of surgical ligation of the vascular pedicle. In right-sided
CRC (9 patients; 20%), this nodule was located in branches and tributaries of the superior mesenteric
vessels, while in left-sided CRC (36 patients; 80%), it was associated with inferior mesenteric vessels.
Although all 45 patients presented with similar findings, our analysis focused on the 17 patients (37.7%)
who underwent two or more PET/CT studies to evaluate lesion evolution. The time interval between
surgery and the initial PET/CT ranged widely from 2 to 84 months (mean: 14.7). Lesion size varied
from 8 to 20 mm (mean: 12 mm), and initial SUVmax ranged from 1.6 to 6.3 (mean: 3.5). While 9
patients (52.9%) only had this finding, the remaining patients displayed additional hypermetabolic
findings: 6 with distant metastases and 2 with non-neoplastic findings.

Over time, lesion morphology remained stable or reduced in size, and metabolic activity showed varied
changes: 9 patients exhibited decreased SUVmax values, 5 experienced variable increases, and 3
showed complete metabolic resolution. The key diagnostic factor lies in the anatomical location of the
lesion, correlating with the site of surgical ligation of the vascular pedicle.

Despite the absence of histological confirmation, patients demonstrated stability, reduction, or complete
resolution of the lesions, with no instances of enlargement. The variable changes in metabolic activity
suggest a chronic inflammatory nature, leading to the interpretation of a possible granuloma.

Conclusion
The identification of hypermetabolic nodular lesions on 18FDG-PET/CT, in conjunction with the
surgical ligation site of the mesenteric vascular pedicle in CRC patients, may be misinterpreted as
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recurrence or metastatic disease. However, the stability, reduction, or resolution observed in serial
studies, along with the absence of size increase, supports the hypothesis of a chronic inflammatory
process. We propose reporting these findings as mesenteric inflammatory granuloma, emphasizing that
the diagnostic key lies in the anatomical location and is further supported by the temporal evolution of
the lesions, thereby preventing erroneous diagnoses and unnecessary therapeutic interventions.
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Background

Radical treatment of subclinical hyperthyroidism (SHT) is essential in elderly patients

vulnerable to potential cardiovascular risks.

The aim of this study was to describe the value of radioiodine therapy (RIT) in SHT in 65-year-old
patients and over, based on the experience of the Nuclear Medicine Department at the Salah Azaiez's
Institute.

Methodology

We conducted an observational descriptive retrospective monocentric study. We enrolled 65-year-old
patients and over, treated with RIT for SHT (TSH <0.4 mUI/L controlled on two occasions at least one
month apart with normal FT3 and FT4 levels) during January 2020-June 2022 period. We classified
patients at three and/or six months after RIT into: Group1: effective therapy (Gla: achievement of
euthyroidism; G1b: achievement of hypothyroidism); Group 2: equivocal result with hyperthyroidism
present at three months and Group 3: therapeutic failure given the persistence of hyperthyroidism at 6
months.

Results

We enrolled 31 patients with mean age of 73.2+7.5 years and M/F sex ratio of 0.07. Cardiovascular
history accounted for 71% of cases. SHT was discovered incidentally in 36% of patients, with 17
months old on average. RIT was performed for the first time in 94% of cases. The mean activity
administered was 573.5+£74 MBq of 1311, with a median of 555 MBq. For an average first check at 3.6
months after treatment, efficacy was noted in 77% of cases: Gla 16 cases (51%) and G1b 8 cases (26%).
When Group2-patients were checked again, success rose up to 84% at six months. Group3 consisted of
one Graves' disease case, one heteromulti-nodular goitre case, two cases of Graves' goitre and one toxic
multinodular goitre case. RIT was effective in all cases not previously treated with antithyroid drugs.

Conclusion

Therapeutic effectiveness of RIT is evident. Obtaining hypothyroidism is one of therapeutic objectives,
but could be avoided thanks to an adaptation of administered activities of lodine 131, and not taking
antithyroid drugs before treatment, which contributes to the significant improvement in patients' quality
of life.

Keywords: Hyperthyroidism, Elderly, Therapy, lodine
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Quantitative assessment of reduced [68Ga]Ga-PSMA-11 administered dose — an
exploratory investigation

C. Swanepoel!, C. Davies', T. Ebenhan?, M. Sathekge?

"Nuclear Medicine Research Infrastructure, South Africa
University of Pretoria/NuMeRI, South Africa

Background

Prostate-specific membrane antigen (PSMA) has become a key target to visualize and treat prostate
cancer (PC). Internationally recognised guidelines for radiopharmaceuticals such as [68Ga]Ga-PSMA-
11 recommend a patient dose range of 1.4-2.2 MBq/kg but it has been queried in the past by utilising
whole-body list mode acquisition. These investigations have concluded that the prescribed dose should
be adhered to for optimal diagnostic image quality. While the value of list mode acquisitions and
subsequent computations should not be discarded, the increase in examination requests for staging and
management of prostate cancer has necessitated further investigations to ascertain the feasibility of
administering a decreased dose while still obtaining optimal diagnostics and comparable images. Should
a lowered dose be deemed feasible, the benefits will include; decrease dose to patients and staff,
decrease in departmental cost and ultimately a greater throughput of examinations.

Methodology

In this single centre, single arm study images were acquired on a Siemens Biograph64 Vision450 using
continuous beam motion (CBM) [vertex to diaphragm 1.2 — 1.5min per bed; diaphragm to iliac crest —
2.5min/bed; iliac crest to mid-thigh 1 — 1.75min/bed] 60minutes post injection of [68Ga]Ga-PSMA-11.
All images were corrected for attenuation and scatter and reconstructed iteratively using the same
parameters (TrueX+FOV (ultraHD-PET) 3 Iterations, 5 Subsets). For data analysis the patient
population was divided into two groups: GROUP 1: within reference range according to guidelines
([68Ga]Ga-PSMA-11doses > (1.61+0.26MBq/kg)) and GROUP 2: below reference range ([68Ga]Ga-
PSMA-11doses <(1.05+0.08MBq/kg). Patients with significant disease were excluded to minimise
physiological variables. Regions of interest were drawn to organ and tissue that are clearly identified as
expected (physiological) distribution of [68Ga]Ga-PSMA-11 [lacrimal glands, parotid glands, liver and
kidneys]. Reference values were also obtained for blood pool and muscle[descending aorta and trapezius
muscle]. The average standard uptake value (SUVmean) per group was determined for each organ tissue
and presented as a ratio to the blood pool. The initial sample size was n=20, equally divided between
Group 1 and Group 2

Results

All acquired images were visually considered to be of good diagnostic quality by the departmental
nuclear physicians. Quantitively SUVmean values in both groups showed similar results for areas of
expected biodistribution. It should however be mentioned that the body weight in Group 2 patients (84 +
11 kg) were significantly higher than that of Group 1 patients (69 +17 kg; p-value (two tailed) = 0.025))
and may account for the variance as shown in Figure 1.
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Figure 1. Tissue concentration ratio demonstrating [68Ga]Ga-PSMA-11 uptake in two groups in areas of
expected tracer biodistribution shown as a ratio to background tissues (blood pool and muscle).

Conclusion

A decrease in the administered doses of [68Ga]Ga-PSMA-11 of up to 35% seems safe and
feasible without creating major differences in the relative tissue concentration (physiological
uptake) but a larger patient population may be investigated. The extent of the PC pathology,
variations in individual excretory metabolism as well as compounding variations should be
considered as it might add to slight variances seen.
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Background

Nuclear Medicine is a branch of medicine that uses radionuclides to provide information about the
function of a person's specific organs (diagnosis) or to treat disease (therapy). In most cases, the
information is used by physicians to make a quick, accurate diagnosis of the patient's illness. The
thyroid, bones, heart, liver, and many other organs can be easily imaged, revealing disorders in their
function. In some cases, radiation can be used to treat diseased organs or tumours. The determination of
diagnostic reference levels (DRLs) for nuclear medicine (NM) procedures has been proposed as one of
several effective tools for optimization of medical exposure, including nuclear medicine examinations.
The aim of the study was to established DRL’s in nuclear medicine from the administered activities of
the radiopharmaceuticals Technician-99m.

Methodology

The data for the administered activity of Tc-99m for the thyroid scan were collected from one center in
Namibia from May to December 2023. The 75th percentile of the distribution and the average
administered activity were calculated. A total of 125 procedures for thyroid scans were considered for
the DRLs. The gathered data were analysed via Excel 2016 using descriptive statistics.

Results

The results showed that the administered activity of Tc-99m for thyroid scans ranged from 178 to 385
MBgq, with an average of 308 MBq. The 75th percentile (315 MBq) of the distribution of administered
activity represents the DRL.

Conclusion
This study presents the results of the first local DRLs for nuclear medicine. Further data should be

collected at other Nuclear Medicine centers for the establishment of collective national DRLs.

Keywords: Tc-99m DRLs, Thyroid scan, Nuclear medicine
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Impact of Patient Body Mass Index on the Patient Body Self Attenuation Factor in
[*FIFDG PET-CT Examinations: A Pilot Study

Y. Lahfi, N. Alkerdi, T. Ayach
Protection and Safety Department, Atomic Energy Commission of Syria, Syrian Arab Republic

Background

Nowadays, the hybrid imaging PET/CT is widely used for several detection and monitoring cancers and
other maladies. The association of this imaging modality with the production of high-energy radiation
necessitates special radiation protection measures for the public and the staff. In spite of the fact that the
occupational exposure is mainly related to the preparation and handling of the radiopharmaceutical
doses. The close contact with the patient contributes also to staff and public radiation doses. The patient
self-attenuation factor (PAF) was introduced to quantify the effect of a patient's body on the radiation
absorption and scattering after being radioactively administrated. The aim of this study is to investigate
the correlation between the patient self-attenuation factor and patient body mass index (BMI) in the
["*F]JFDG PET/CT examinations.

Methodology

A randomized sample of 15 patients administrated with ['*F]FDG for PET-CT scan at PET&CT
Advanced Clinic (in Damascus City) were monitored. The patient’s age, height, weight, and the
administered radioactivity were recorded and the patient” BMI was calculated. The radiation dose rate
from unshielded ["*F]FDG syringe just before patient administration at 1 meter was measured. The
external radiation dose rate from the standing patient immediately post dose administration, in order to
avoid correcting for radioactive decay, at a distance of 1 meter was measured at three different levels:
head, thorax and knee and their average value was obtained. The patient self-attenuation factor was
calculated as the ratio between the external dose rate measured from the patient with that measured from
the unshielded ["*F]FDG syringe. The annually calibrated radiation monitor TRACERCO T202 (UK)
was used in this study as its measurement range from 0 to 10 mSv/h was suitable to measure the
expected dose rate in the study.

Results

The average age and BMI of the patients' sample were 45.27+16.97 years and 27.88+6.29 kg/m*
respectively. The administered ['*F]FDG radioactivity was from 333 to 444 MBq, based on the applied
patient preparation and imaging procedure guidelines. The average of the normalized measured external
dose rate from the patient and from the unshielded ["*F]FDG syringe were 0.10+0.02 and 0.17+0.01
uSv/h/MBq respectively. The average of the calculated patient body attenuation factor was 0.55+0.11.
According to the World Health Organization's BMI classifications, the patients were assigned to one of
four groups: Underweight, Healthy Weight, Overweight, or Obesity, and the average of the patients'
PAF and BMI for each group were calculated. Additionally, in order to investigate the relationship
between the both average values, the Pearson correlation coefficient R? value of the linear regression
test was calculated. Its value of 0.83 indicates a good association between them as shown in the Figure
1.
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Conclusion

The obtained relationship between the patient body attenuation factor and the patient body BMI could
be taken into account in order to predict a more accurate estimation of the radiation dose from the
patient especially when the close contact with the staff is needed. Consequently, the optimization of
radiation protection for staff during PET/CT examinations will be positively impacted.
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Figure 1. The relationship between patient body mass index (BMI) and the patient body tissue
attenuation factor (PAF) in the four BMI classification groups
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Side Effects of Radioactive Iodine Therapy on Reproductive Function in Differentiated
Thyroid Carcinoma Patients: A Systematic Review

A. Elliyanti!, Y. Kurniawati!, Z. Aziza'

! Department of Radiology, Division of Nuclear Medicine, Faculty of Medicine, Universitas
Andalas, Indonesia

? Undergraduate Study Program of Medicine, Faculty of Medicine, Universitas Andalas,
Indonesia

Background

Thyroid cancer is one of the most common cancers found in the endocrine system, and its incidence has
increased rapidly over the past three decades. The treatment for patients with differentiated thyroid
cancer (DTC) includes surgery, radioactive iodine (I-131) therapy, and L-T4 suppressive therapy. [-131
is indicated for intermediate and high-risk patients to improve survival rates. This study was to
investigate the possible side effects of [-131 therapy on reproductive function in men and women with
DTC.

Methodology

This study is a literature review of 17 research articles published between 2013 and 2023. PubMed,
Science Direct, BMC, and Google Scholar are the database sources used. Articles are selected based on
predefined eligibility criteria.

Results

Of the 17 articles reviewed, it was found that 13 articles discussed the side effects of I-131 therapy on
women's reproductive function, and four articles discussed side effects on men's reproductive function.
In women, the treatment decreases anti-Mullerian hormone (AMH) levels and changes in menstrual
cycles in the first year, but it does not impact pregnancy in the following year. Meanwhile, in men, this
therapy leads to an increase in Follicle Stimulating Hormone (FSH) and Luteinizing Hormone (LH), as
well as changes in the quantity of sperm, morphology, and motility of sperm, improving within one year
post-therapy.

Conclusion
The side effects of I-131 therapy on reproductive function are generally temporary, lasting

approximately one year post-therapy, for both women and men.

Keywords: radioactive iodine therapy, reproductive function, differentiated thyroid carcinoma, side
effects
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Radiofluorination of PSMA-Targeted Radiotracers: A New Beginning of Prostate Cancer
PET Imaging in Bangladesh

M. Anwar-Ul-Azim1, Md. Jashim Uddin2, S. C. Biswasarma?2, S. Islam2, Md. Saiful
Islam2

! Planning & Development Division, Bangladesh Atomic Energy Commission (BAEC),
Bangladesh
% National Institute of Nuclear Medicine & Allied Sciences (NINMAS), BSMMU, Bangladesh

Background

68Ga- labeled PSMA-targeted PET imaging probe become a part of routine clinical care for prostate
cancer. Due to short half-life of Ga-68 and higher positron yield & lower positron energy of '*F-labeled
radiotracers, '*F-labeled PSMA-targeted PET radiotracers may play an important role in the field of
molecular PCa imaging. As the country’s largest nuclear medicine service provider, our aim was to
synthesis ["*F]JPSMA-1007 at the cyclotron (18/9 MeV, IBA) & Molecular Imaging facility of National
Institute of Nuclear Medicine and Allied Sciences (NINMAS) of Bangladesh Atomic Energy
Commission (BAEC) and to perform clinical trial of ['*F]JPSMA PET/CT for the first time in
Bangladesh.

Methodology

["*F]Fluoride was produced by the 180 (p, n)fluorine-18 nuclear reaction using a cyclotron (18/9 MeV,
IBA Belgium). ["*F]JPSMA-1007 was synthesized via direct substitution on IBA Sythera®
autosynthesyzer. ['"*F]F~ was trapped on the QMA-cartridge and subsequently was eluted with 0.075 M
aqueous Tetrabutylammonium hydrogen carbonate (TBAHCO3) solution. Precursor (1.6 mg) in 2 mL of
dimethyl sulfoxide (DMSO) was added to the reaction vessel and heated for 10 min at 5 °C.

The reaction mixture was diluted with 4 mL 5.5% ethanol (EtOH) and the solution was passed through
SPE and C18 cartridges into the waste. The product, ['*FJPSMA-1007, was finally eluted with 5 mL
30% EtOH solution into the product vial by passing through a sterile Millex-Cathivex 0.22-um filter and
diluted with 15 mL 0.9% saline containing 100 mg sodium ascorbate, which was also passed through the
sterile Millex-Cathivex GV 0.22-um filter into the final product vial.

Results

['"*F]IPSMA-1007 was successfully synthesized with radiochemical yields of 46.85% and 40 minutes
were required to complete synthesis. Synthesized ['*FJPSMA-1007 was also passed all the quality
control criteria, like appearance (colorless/clear), bacterial endotoxin test (0.2024 EU/mL), pH (6.5),
radiochemical purity (96.1%), half-life (108 min), gamma-ray energy (511 KeV), filter integrity test (62
psi), tests of residual DMSO (100 ppm) & Ethanol (256 ppm), sterility test (no turbidity growth), etc.
["*F]PSMA-1007 PET/CT study of four (04) patients were successfully done as trial.

Conclusion
The successful synthesis, quality control and clinical trial of ['* F]JPSMA-1007 at NINMAS lead to a new
beginning in the field of prostate cancer PET imaging in Bangladesh.
Keywords: PSMA, ['"* F]PSMA-1007, prostate cancer; PET/CT imaging, quality control.
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From Negative to Positive: F18 Choline Sheds Light on a Parathyroid Adenoma: A First
in the Philippines - A Case Report

E. Cruz, I Bandong, C.T. Azarraga

Department of Nuclear Medicine and Theranostics, St. Luke’s Medical Center Quezon City,
Philippines

Background

The parathyroid glands play a crucial role in calcium regulation through parathyroid hormone (PTH)
production. Hyperparathyroidism, characterized by excessive PTH, leads to elevated calcium levels and
symptoms like bone pain and fatigue with parathyroid adenomas as the primary cause in up to 85% of
cases. Diagnosis involves measuring serum calcium and PTH levels, followed by imaging with neck
ultrasonography and dual tracer radio-isotope scintigraphy. Some noted limitations in the initial imaging
modalities include operator-dependent limited sensitivity in neck ultrasonography, poor spatial
resolution, and poor sensitivity in the mitochondria-poor adenomas in the dual tracer scintigraphy. Other
modalities such as thin-section Computed Tomography (CT), and Magnetic Resonance imaging (MRI)
are available as well, however, these lack sensitivity and subject the patients to high radiation exposure,
thus leading to the exploration of other alternative imaging options such as the use of the positron
emitter F18-Choline.

Case Report

This case report describes a 24-year-old female with borderline elevated calcium levels and a suspected
parathyroid adenoma. Initial imaging with the dual tracer scintigraphy Tc99m-Pertechnetate and
Tc99m-sestamibi accompanied by SPECT/CT and subtraction method was negative for a parathyroid
adenoma, however a suspicious nodular structure was seen on ultrasonography. Due to the high clinical
suspicion and by the patient's request, further imaging evaluation was done. A subsequent 18F-Choline
PET/CT identified an 18F-Choline-avid lesion, inferior to the right thyroid lobe, highly suggestive of a
parathyroid adenoma. The patient is currently awaiting possible parathyroidectomy. This is the first
recorded 18F-Choline PET/CT usage for a parathyroid adenoma in the country and highlights the
potential of 18F-Choline PET/CT as a sensitive and specific imaging modality in cases where
conventional imaging is inconclusive.
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Fig 1. Dual tracer Tc99m-Pertechnetate and Tc99m-Sestamibi. F18-Choline PET/CT images of a
24-year-old female with high clinical suspicion of a parathyroid adenoma. (A) No sestamibi-avid focus in
the dual phase dual tracer scintigraphy. (B) F18-Choline-avid lesion inferior to the right thyroid lobe raises
suspicion of a parathyroid adenoma

Conclusion

F18-Fluoromethylcholine PET/CT is a highly sensitive and specific imaging test that may be used in
negative scintigraphic parathyroid scans for patients with high clinical suspicion of a parathyroid
adenoma.
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Treatment of thyroid cancer at the National Oncology Center of Nouakchott and radiation
protection measures

M. L. Dieng
National Oncology Center of Nouakchott, Mauritania

Background

Iodine 131 is one of the isotopes of iodine, emitting  and y radiation, with a half-life of 8 days. Its
complex radiation consists mainly of § radiation with a maximum energy of 606 keV, an average energy
of 192 keV, and a tissue penetration depth (R90) of 0.8 mm, as well as y radiation of 364 keV.
Treatment with iodine or radiotherapy refers to the administration, usually orally, of iodine 131 in the
form of sodium iodide (Nal). Iodine 131 treatment is also used for indications other than thyroid cancer:
- diffuse or nodular hyperthyroidism (GMN and NT). - goitres without hyperthyroidism, for mass
reduction in case of surgical contraindication. lodine 131 treatment for thyroid cancers is performed in
two distinct situations:

Surgical removal of the tumour is complete, and the treatment aims to destroy the post-operative thyroid
remnants and to detect and treat any infra-clinical and infra-radiological metastases.

Surgical removal of the tumour is incomplete and/or the cancer has metastasized, the treatment aims to
destroy the metastatic foci and the residual local tumour that retains iodine.

Methodology

We treat patients with goitre, hyperthyroidism, and differentiated thyroid cancers.

For patient measurement, we used the RDS 31 radiometer, which detects gamma and X-ray radiation
with an energy range of 15 keV-7 MeV and a dose rate between 0.01 pSv/h and 100 mSv/h, and the LB
124 SCINT D.

For patients with goitre and hyperthyroidism, the activity varies between 20 and 30 mCi, while for
differentiated thyroid cancers, we administer between 30 and 100 mCi.

Patients with differentiated cancers are hospitalized for a maximum of 3 days.

Results

Over the past three years, we have treated 98 thyroid cancers and 180 hyperthyroidism cases. The dose
rate limit is set at 20 uSv/h, and the majority of patients are hospitalized for a maximum of 3 days.
Most patients return for a second or third treatment, and some even more. It is too difficult to determine
an effective period for iodine 131 as it depends on the biological periods of each patient, which vary
depending on many parameters (elimination time, weight, height, water or beverages consumed...).
Since the capsule is initially ingested, it will inevitably go to the digestive system first before migrating
more or less to the thyroid area, explaining the differences in observed effective periods between the
thyroid and abdomen (but this difference is not too significant). The urinary stock in each patient's
bladder and by default the amount of water they drank during hospitalization directly influences these
parameters. This distribution of iodine is observed again at the end of hospitalization when the patient
undergoes a scan for control.
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Conclusion

Radioactive iodine 131 is used to treat overactive thyroid gland disorders, and it is an effective treatment
method. It is not just about treating patients because we use iodine 131, which is radioactive and also
emits y radiation. It is therefore important to respect radiation protection rules to avoid irradiating the
patient's surroundings. The decree of January 21, 2004, of the French regulations presents the mandatory
elements that must be included in the recommendations given to the patient to limit the exposure of
people who will be in contact with them. These recommendations must be given to the patient by their
doctor before treatment. Treated patients also produce waste (solid and liquid), which must be properly
managed after their release according to the decree of July 23, 2008, laying down the technical rules to
be met for the disposal of effluents and waste contaminated by radionuclides. It is important to perform
pre-therapeutic dosimetry to establish the maximum activity to be administered, considering the red
marrow as the organ at risk. We plan to implement internal dosimetry through our cooperation with the
IAEA.
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Machine learning can predict M1 disease in treatment-naive prostate cancer patients
undergoing 68Ga-PSMA-11 PET/CT
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Aim

To evaluate the feasibility of a machine learning (ML) approach employing routine clinical, regional
imaging, and laboratory parameters for predicting distant metastasis (M1 disease) in treatment-naive
prostate cancer patients undergoing 68Ga-PSMA-11 PET/CT.

Methodology

Data from pathologically confirmed treatment-naive prostate cancer patients, who had baseline 68Ga-
PSMA-11 PET/CT scans between January 2018 and September 2023, constituted the training set. M1
disease was determined on 68Ga-PSMA-11 PET/CT. Various routine clinical, regional imaging and
laboratory parameters were collected for each patient. Data preprocessing involved feature imputation
and selection, with the 5 highest-ranked features based on Gini Index scoring chosen for cross-
validation using a Logistic Regression (LR) model. The LR model incorporated Ridge (L2)
regularization, C=1, and no class weights. The generalization of the model was assessed by testing it on
an unseen dataset of prospectively enrolled patients from October 2023 to February 2024. Performance
metrics included Area Under the Curve (AUC), classification accuracy (CA), F1 score, precision, recall,
and specificity. Feature importance was determined by measuring the decrease in AUC after permuting
each feature's values. For transparency and interpretability, SHAP (SHapley Additive exPlanations)
values were assessed and presented as SHAP Beeswarm and Force Plots. A nomogram was developed,
incorporating the five most crucial parameters for predicting M1 disease.

Results

The training set comprised 184 male patients with a mean age of 68 + 8 years, while the testing set
included 30 patients with a mean age of 67 + 9 years. No statistically significant difference in the
proportion of M1 disease was observed between the two groups (P = 0.331). Among the 16 patient-
related parameters, serum total protein, albumin, and alkaline phosphatase (ALP) showed differences
between the groups (P <0.008). The 5 top-ranked parameters based on Gini Index scoring were N1,
ALP, ISUP Grade, primary tumour >T3, and serum prostate-specific antigen (PSA). In cross-validation,
the Logistic Regression (LR) model exhibited an AUC of 0.893, with CA, F1 score, precision, recall,
and specificity values of 0.832, 0.831, 0.784, 0.884, and 0.786, respectively. The 5 most impactful
features for predicting M1 disease, determined by the decrease in AUC after feature permutation, were
N1, serum aspartate transaminase (AST), PSA, primary tumour >T3, and ISUP Grade. When tested on
the unseen dataset, the LR model yielded an AUC of 0.928, with CA, F1 score, precision, recall, and
specificity values of 0.833, 0.857, 0.833, 0.882, and 0.769, respectively. The SHAP Beeswarm plot
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highlighted N1, ISUP Grade, and PSA as the most crucial features, providing a clear pattern of model
interpretability. The 5 best-ranked features based on absolute importance employed by the constructed
nomogram for predicting M1 disease were AST, PSA, serum alanine transaminase (ALT), urea, and
creatinine.
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Conclusion

Machine learning can predict M1 disease in treatment-naive prostate cancer patients using routine
clinical, imaging, and laboratory data. The model's robustness and generalizability offer insights for
planning patient management during diagnostic workups. Integrating the model and nomogram into
clinical practice could enhance decision-making and optimize patient care.
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Evaluation of occupational exposure in the production and use of radiopharmaceutical
products in Syria

A. Bitar, M. Maghrabi, H. Sharaf, A. Daoud, H. Al-Hinawy
Atomic Energy Commission of Syria, Damascus, Syria

Introduction

In 1997, the Atomic Energy Commission of Syria (AECS) installed Syrtic-1 facility for the production
of first generation of sterile Mo-99/Technetium-99m generator in Syria. IBA Cyclone 30 accelerator
was installed at AECS in 2001 for the production of ["*F]DG, T1-201, Ga-67, and 1-123. The I-131 was
prepared using a dispensing system at AECS from 2002 to 2018. Researches and trials were also carried
out using other radioisotopes such as Sr-90 / Y-90. The individual monitoring service (IMS) at AECS is
the sole service provider in the country, and is monitoring currently about 2000 workers in different
fields. This study evaluates the effective doses received by about 160 workers, from 1998 to 2023, in the
production facilities at AECS (Syrtic & Cyclone) and in Al-Bairouni University Hospital (AUH) in
Damascus.

Methodology

The routine external monitoring is assured by using HARSHAW TLD and FOMA film. Internal
monitoring is also offered by AECS to many workers either using Nal(T1) or HPGe detector on thyroid,
or measuring the activity in urine and/or nasal samples. The personal dose equivalents Hp(10) were
recorded for each worker, and the committed effective doses (CED) were calculated after each
measuring of internal contamination.

Results

The figure shows the cumulative recorded Hp(10) during the respective period of work for the chosen
workers in Syrtic facility whose average annual dose is more than 2 mSv. The workers ID5 and ID7
received relatively high doses at the beginning of Syrtic project. Their annual doses in the years 1999,
2000, 2001 were (8.6 mSv, 5.7 mSv, 4.4 mSv) and (8.3 mSv, 7.4 mSv, 3.7 mSv), respectively. After
improving the shielding of hot cells and the work procedures, their annual doses were reduced to less
than 3 mSv. The average annual doses for most workers in Cyclone facility were below 2 mSv.
Actually, the procedures of handling the radioisotopes in Syrtic and Cyclone facilities are done remotely
in well designed hot cells. Therefore, the routine and special internal monitoring showed very low CEDs
for all monitored workers. Also, there were no significant recorded doses for extremities and eye lens.
The calculated CEDs for chosen workers in AUH, during an internal monitoring for Technetium-99m, I-
123, and I-131, ranged from 0.13 mSv to 3.20 mSv. Following the results of monitoring, many
recommendations were given to the workers in AUH to reduce external exposure and internal
contamination. In fact, AUH is handling daily high number of patients with limited number of staff.
Also, the lack of radiation protection knowledge affected the radiation exposure of workers.

Conclusion

The recorded whole body and extremity doses were significantly below the recommended dose limits,
20 mSv and 500 mSv per year, respectively, for the monitored workers in Syrtic and Cyclone facilities.
This proves that the radiation protection program followed in these facilities complies with the radiation
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protection requirements according to ALARA principle. Though the recorded doses for workers in AUH
didn't exceed the dose limits, however, the radiation protection procedures need to be improved.
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Figure 1. Cumulative recorded Hp(10) and average annual dose for chosen workers in Syrtic

facility
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Low Activity of [*™Tc|Pertechnetate as Anti-inflammatory Agent in Dermatitis of BALB/c
Mice

H. Budiawan
Department of Nuclear Medicine, Hasan Sadikin General Hospital, Indonesia

Background

The radiobiological effects caused by low-dose radiation are distinct from that of high-dose radiation.
Low-dose X-ray radiation therapy (LD-RT) was proposed to modulate uncontrollable inflammation in
pneumonia and may exert anti-inflammatory effects and raised the attention for the treatment of
COVID-19 pneumonia during the hyper-inflammatory state. Due to the possession of similar properties,
gamma photon might also have the similar anti-inflammatory effects as X-ray does. Several in vitro and
animal studies concluded that gamma photon was useful as anti-inflammation agent. This study was
aimed to prove that relatively low-dose radiation of [*™Tc]pertechnetate might have a role as anti-
inflammatory agent and useful in treating dermatitis in BALB/c mice.

Methodology

Topical 1-chloro-2,4-dinitrobenzene 99% was used to induce dermatitis on the back of mice. Three
groups of BALB/c mice were treated with patches (diameter of 1 inch) for 72 hours containing 37 MBq,
111 MBq, and 222 MBq respectively, one group treated with topical hydrocortisone, and one group was
left untreated.

Results

Two weeks later the post-treatment dermatitis was evaluated. Treatment with 37 MBq
[**"Tc]pertechnetate showed the best results visually. Immunochemistry studies with interleukin 6 (IL-
6) and tumour necrosis factor alpha (TNF-a) also showed that the lowest immuno-expression was
observed from samples treated by 37 MBq, almost similar with the effect of topical hydrocortisone.
Treatment with 111 MBq and 222 MBq revealed more intense immunoexpression.

Conclusion
Relatively lower activity of [**™Tc]pertechnetate is potential to be used as anti-inflammatory agent,

while higher activity may induce hyperinflammation.

Keywords: [*™Tc]pertechnetate, anti-inflammatory effect, dermatitis
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Predictive Value of ['*F]F-PSMA-1007 PET/CT Quantitative Parameters for Lymph Node
Involvement in Intermediate to High-Risk Prostate Cancer and its Potential to Improve
Patient Selection for Extended Pelvic Lymph Node Dissection

J. E. V. Ahumada, F. O. G. Perez, S. D. G. Rueda, E. M. Sanchez, Q. G. P. Cortés, F. A. S.
Solis

Instituto Nacional de Cancerologia, Mexico

Background

Accurate primary staging of prostate cancer (PCa) is important for individualized treatment planning,.
Current guidelines recommend PSMA PET/CT which has demonstrated higher accuracy than
conventional imaging for disease localization and high specificity for the detection of pelvic lymph node
metastases in patients undergoing radical prostatectomy. Despite the advances in molecular imaging,
radical prostatectomy with extended pelvic lymph node dissection (ePLND) represents the gold standard
for nodal staging in PCa, however, ePLND is associated with potential complications, such as
lymphoceles, lymphedema and thromboembolic events. !'*FIPSMA PET/CT has not reached satisfactory
detection of micrometastasis; therefore, cancer centers perform ePLND based on clinical nomograms to
predict lymph node involvement (LNI), even in the absence of positive findings on staging imaging.
Assessment of the primary tumour by molecular imaging may be a potential tool to predict nodal
metastasis in PCa patients. The aim of this study is to investigate whether quantitative parameters on
['"*F]F-PSMA-1007 PET/CT could predict LNI in patients with intermediate and high-risk PCa and
assess the added value of PSMA PET/CT in comparison with current clinical nomograms for risk
assessment of nodal disease.

Methodology

["*)F]PSMA PET/CT scans of 67 patients that underwent radical prostatectomy and ePLND from 2018 to
2023 were reviewed for qualitative assessment of suspicious nodes and quantitative parameters of the
primary tumour (SUVmax, PSMA ol and PSMA,q1). PET parameters to predict nodal metastasis was
assessed with receiver operating characteristics (ROC) analysis. A multivariable logistic regression
model combining PSA, Gleason score, visual nodal status on PET and primary tumour PSMA
developed by Muehlematter et al. (www.psma-pet.com/predict/) was used and compared with two
clinical nomograms: MSKCC and Bringanti.

Results

Overall, pathology of ePLND revealed 25 pelvic metastatic lymph nodes in 14 patients. ['*F]F-PSMA-
1007 PET visual analysis correctly detected suspicious nodes in 6 patients, yielding a sensitivity of 43%;
specificity of 98%; PPV 86% and NPV 87%. The area under the ROC curve for primary tumour
PSMA,o was 0.9 (CI 95%; 0.82-0.98; p<0.0001) and for PSMA ot 0.89 (CI 95%; 0.81-0.97; p<<0.0001).
The optimal cut-off for nodal involvement was PSMA 1 >10.7 cc (sensitivity 96%; specificity 80%) and
PSMA o1 >41.6 cc (sensitivity 82%; specificity 93%) with an increased likelihood ratio of 4.8 and 12.4
respectively. PSMA SUVnax showed not statistically significance. The PET model including PSA,
Gleason score and quantitative PET parameters had a higher accuracy compared with the other two
clinical nomograms.
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Conclusion

Our results indicate that quantitative parameters derived from ['*F]F-PSMA-1007 may improve LNI
prediction in intermediate to high-risk PCa patients, even in the absence of positive findings on staging
imaging. Also, when combined with clinical parameters, PSMA PET/CT quantitative parameters of the
primary tumour showed a tendency to improve patient selection for ePLND over the currently used
clinical nomograms.
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Diagnostic Performance of Novel [18F]PSMA-1007 PET/CT on the Assessment of Prostate
Cancer: National Experience in CUDIM in 237 Patients

G. d. S. Loureiro, I. Cordero, A. Banchero, A. Quagliata, E. S. Quevedo, V. Trindade, J. P.
Leiva, J. G. Gonzalez, P. Duarte, O. Alonso

Nuclear Medicine and MI Centre, University of Uruguay and Centro Uruguayo de
Imagenologia Molecular (CUDIM), Uruguay

Background
As the novel tracer [18F]PSMA-1007 had demonstrated interesting properties for the diagnostic
evaluation of prostate cancer (PCa),

Aim
To determine its clinical value of (detection rates) [18F]JPSMA-1007 in different clinical scenarios.

Methodology

A sample of 237 patients (median age:70.22, range:49-89 years; median PSA level:16.17 ng/mL,
range:0.03-659 ng/mL; Gleason Score >6) at initial staging (n=54, 22.7%) or with biochemical
recurrence/restaging (n=180, 75.9%) after radical prostatectomy (n=82, 45.5%) or
radiotherapy/hormonotherapy/QT (n=98, 54.4%) were included between Jun/2020-Feb/2024. 3 patients
(1.4%) were evaluated for treatment of ['”’Lu]PSMA-617.

All patients underwent a routine PET/CT scan with ['"*F]PSMA-1007.

Consent to publish and informed consents were obtained from all individual participants included in the
study.

Results

["*F]PSMA-1007 showed hepatobiliary clearance with high uptake in the liver and gallbladder, while
limited uptake was noted in the kidneys and urinary bladder, which was an advantage in the detection of
retroperitoneal pathological nodes.

In the whole population ['*F]JPSMA-1007 PET/CT demonstrated abnormal findings in 181/237 patients
(positivity rate: 76.3%). Discriminating by scenario, the positive rate for Initial Staging and Biochemical
Recurrence scenarios were 83 and 74 % (45/54 and 133/180 patients) respectively.

Globally, the lesions were detected by the radiopharmaceutical in the following sites: bone (n=75
patients), lymph-nodes (n=69 patients) and prostate gland (n=132 patients). Unusual sites of metastases
were found on lungs (n=8), rectum (n=2), spleen (n=2), bladder (n=2), suprarenal gland (n=1), muscle

(n=1), liver (n=2) and ureter (n=1).

At least one suspicious lesion for PCa metastasis was detected in 118 (49.7%) of 237 patients.
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In the primary staging group, ['*FJPSMA-1007 PET/CT detected distant metastases in 23/54 patients,
both in lymph nodes (15 patients, 27%) and in bone lesions (17 patients, 32%). Notably, therapy
planning was modified in 42% of patients.

In patients undergoing RBQ/restaging, metastases and/or PCa recurrence were detected in 93 (51%) of
180 in the following sites: prostate (n=87, 48%), lymph nodes (n=54, 30%), bone (n=55, 30%), and in
other organs or systems — chop - (n=19, 10%)).

In RBQ scenario even at low PSA values (PSA<I1 ng/ml), prostate tumour activity and extra-prostate
metastases were detected in 14 and 20 patients respectively (detection rate 30% and 43%).

The smallest size of a lesion detected was 3.6 mm.

Lowest detected PSA value was 0.03 ng/ml. The detection rates for extrapelvic disease (metastases) for
PSA levels 0-<0.5, 0.5<1, 1<2, 2<5 and >5 ng/mL were 58%, 56%, 62%, 79% and 87% respectively.

In the “Theragnostic” scenario (n=3), the PET/CT images confirmed PSMA expression in metastatic
lesions and post-therapy SPECT/CT images performed 48 hours after the injection of 7GBq of
['""Lu]PSMA-617 allowed follow up.

MIP and PET/CT images in primary staging showing

unexpected metastases. Therapy planning was

modified in 4% of the sample.
Conclusion
["*F]IPSMA-1007 demonstrates clinically relevant information for the detection of lesions in the
diagnosis and follow-up of Pca patients that conditions clinical behaviour. Its detection ability is not
affected by PSA levels which is an advantage in the range of early biochemical relapse. Low urinary
excretion of ["*!FJPSMA-1007 presents a clear advantage for the pelvic interpretation.
["*F]PSMA-1007 and ['""Lu]PSMA-617 seem to be a potential theragnostic tandem.

268



IAEA-CN-326/204

Role of FDG PET/CT in staging NSCLC — review of a single institution in Johannesburg,
South Africa

O. Mbakaza, B. Kagodora, M.-D.-T. Vangu

Charlotte Maxeke Johannesburg Academic Hospital, University of the Witwatersrand, South
Africa

Background

Revised eight edition of the TNM staging for lung cancer that was released in 2017 included updates for
both T and M descriptors. A new M1b descriptor that defines ‘a single extrathoracic metastasis’ is of a
particular attention because individuals with this descriptor have a better survival despite the presence of
a metastatic disease when opposed to those with multiple extrathoracic metastases. Positron emission
tomography/computed tomography (PET/CT) with 18F-fluorodeoxyglucose ([18F]FDG) is today a
standard in the care of lung cancer and plays a central role in the management of non-small cell lung
cancer (NSCLC). The aim of this study is to describe findings of F-FDG PET/CT during staging.

Methodology

This is a retrospective analysis of data from patients that were referred at the CM Johannesburg
Academic Hospital (CMJAH) from 2017 to 2021. The size and activity of the primary site (PS) was
measured, and their location defined. The frequency of lymph nodes involvement and metastatic disease
spread was measured and their [18F]FDG activity assessed with the use of maximum standardized
uptake value (SUVmax).

Results

Data from 24 female (24.24%) and 75 male (75.76%) patients were reviewed. The mean age = SD was
60.55 £9.77 years. Most PS were identified in right upper lobe of the lung (RUL) and had median size
=4.5 cm (IQR1=3.06 cm & IQR3=6.49 cm) with median SUVmax =12.4 (IQR1=8.4 & IQR3=17.9).
Presence of distant metastases was noted in 26 patients (26.3%) and the adrenal was gland the sole
metastasis in 5 patients (5.05%), and brain being the sole metastasis in 3 patients (3.03%). Metastases
were highly associated with the PS seen in the left upper lobe (LUL), p=0.01. Metabolically active
mediastinal lymph nodes noted in 64 patients (64.7%). Their median size was 1.9 cm (IQR1=1.4 cm &
IQR3=2.3 cm, with median SUVmax= 8.3 (IQR1=5.4 & IQR3=11.5). Forty-four patients (44.4%)
showed evidence of active hilar nodes with median size= 1.5 cm (IQR1=1.1 cm & IQR3=2.3 cm), and
median SUVmax= 4.4 (IQR1= 3.2 & IQR3= 7.4). Primary sites in RUL had a very highly significantly
association with mediastinal lymph nodes (p=0.009). Supraclavicular lymph nodes were noted in 24
patients (24.2%) and had a median size= 1.4 cm (IQR1=0.9 cm & IQR3=2.6 cm) with median
SUVmax=4.9 (IQR1=3.5 & IQR3=9.4).

Conclusion

[18F]FDG PET/CT is currently the imaging modality of choice for the assessment of metastatic disease
in NSCLC. Detailed mapping (size and metabolic activity) of visualized metastases together with
involved intra and extrathoracic nodal disease is feasible with the use of [18F]FDG PET/CT at staging.
This study demonstrated the role that this molecular imaging modality plays in staging NSCLC. It can
direct biopsy to the most avid lymph nodes to enhance patients’ management. In individuals without
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evidence of metabolically active mediastinal nodes, surgical resection of PS may be safely considered or
conducted without the need of an invasive mediastinal staging. Derived quantitative parameters on
PET/CT with F-FDG may be of tremendous value in predicting disease outcomes.
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Initial Institutional experience on Role of Radioguided surgery in Giant Cell tumour
(GCT)

R. Suthar, G. Bavaliya, N. Bharwani, J. Gandhi, S. Pandya, A. Salunke, O. Sinha
The Gujarat Cancer and Research Institute, India

Background

Radioguided surgery (RGS) is a time tested method surgery. It all started in way back when first
radioguided surgery was performed using a beta emitter molecule in brain.

Radioguided surgery of para thyroid gland using Tc Sestamibi (MIBI) have performed by many centers
previously. Except sentinel nodes dissection, parathyroid surgery is one of most explore part using
gamma probe and RGS.

MIBI being a non specific tumour molecule, it is very well localized in GCT. Negative margin in GCT
surgery is most import prognostic factor and this is totally dependent to skill of surgeon. And due to
varied experience among surgeon recurrence rates in GCT ranges varies on long range from 5-45%.
Hence it is reasonable to assume that MIBI guided surgery shall very well demarcate the margin of
active tumour and can achieve better adequacy of curettage margin clearance in surgery.

Here in this abstract we sharing initial experience of 3 such patients.

Study Design

Investigator initiated interventional Pilot study, Ethical approval granted by Institutional Review
committee (IRC) no: EC/03/2023.

All individuals aged >18 years with biopsy-proven giant cell tumours (GCT) of bone who are scheduled
to undergo curettage surgery

Study Methodology

The patient received an injection of 10 mCi of Tc-99m MIBI on the day of the surgery. Two hours post-
injection, planar imaging was conducted to confirm the concentration of the tracer. The surgical
procedure was carried out under the guidance of a gamma probe. Background counts were meticulously
recorded in the adjacent, most prominent subcutaneous bone, specifically the medial malleolus in these
three patients.

Sequential tissue samples were systematically collected from the tumour sites mentioned in mentioned

in Table. The counts obtained are meticulously documented in the specified manner, as outlined in
Table.

Results

All three patients presented with a primary giant cell tumour (GCT) located in the proximal tibia. In all
cases, concentration of 99mTc MIBI was observed in the primary tumour, and none of the patients
exhibited abnormal tracer concentration in distant locations. The surgeries were conducted under the
guidance of a gamma probe.
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Patient No. Tumour Site Background Counts at Counts of Counts of
counts tumour entry | tumour bulk most deepest
cavity
01 Tibia 10 60 61 10
02 Tibia 12 67 70 15
03 Tibia 12 65 67 15

Tissue samples for histopathology examination with corresponding counts rate were obtained from three
distinct sites:(refer to Table). Three samples were collected from each patients. All of the tissue samples
displayed counts higher than the background, correlating with tumour positive histopathology reports.

Conclusion

GCT tumour is very well demarcated with intravenous 99mTc MIBI hence it can achieve better

adequacy of curettage margin clearance in surgery.

However, further larger sample size follows up needs to compare rate of recurrence from standard

recurrence rate.
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Evaluation of Quality Assurance Program (QAP) in Nuclear Medicine for Malaysia’s
Medical Institution

M. N. M. Kamari, Z. Kayun
Medical Radiation Surveillance Division, Ministry of Health, Malaysia

Background

The quality assurance program ensures that the entire radiological system and associated equipment are
functioning efficiently and effectively. Implementation of Quality Assurance Program (QAP) in
government hospital started since 1987 for radiology service involving 14 state hospitals and 2 district
hospitals. In 2017, Ministry of Health Malaysia (MOH) made QAP as a mandatory requirement for
nuclear medicine service for the government and private hospitals to improve the quality of services in
nuclear medicine. MOH has taken a proactive step by conducting a study on implementation of QAP in
Nuclear Medicine from 2022 until 2023.

Objectives

The study is aimed to identify the effectiveness of the QAP program that has been implemented and
potential improvement that can be made. Several medical institutions have been chosen as a location for
the research such as Sunway Medical Centre, KPJ Ampang Puteri Specialist Hospital, Sultan Abdul
Aziz Shah Hospital, Beacon Hospital and Sarawak Heart Centre.

Methodology
The research was then assessed through questionnaires, interviews, observations and document review.

Results

From the results, majority of the premises successfully implemented the QAP program as stated in the
QAP Implementation Manual. However, there is an improvement needed such as on Indicator-Rate of
Repeat Studies and Training records (CME/CPE) for each personnel whereby these records need to be
well maintained and monitored from time to time. Besides that, Quality Audit Manager and the Internal
Quality Audit group can also be introduced to help coordinate the implementation of QAP at each
premises.

Conclusion

In conclusion, the implementation of the QAP program has successfully improved the quality of
services in nuclear medicine as well as being able to optimize the production of clinical information
through the effective use of radioactivity.
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Commission (PAEC), Pakistan

Background

Ubiquicidin (UBI) 29-41 is a cationic, synthetic antimicrobial peptide fragment that binds preferentially
with the anionic microbial cell membrane at the site of infection. It is a part of human innate immunity.
Labelled with 99mTec, it is increasingly used as an infection specific imaging agent.

Aims: The study was conducted to evaluate the potential role of [**"Tc]UBI (29-41) SPECT/CT in
diagnosing invasive fungal chest infections, diabetic foot and orthopaedic implant infections.

Methodology

21 patients (Males = 17, females = 4, mean age = 53 years and range = 25-80) suspected of having
fungal chest infections, 41 patients (Males = 34, females = 7, mean age = 56 years and range = 40-76)
suspected of having diabetic foot osteomyelitis and 14 patients (Males = 11, females = 3, mean age =43
years and range = 12-77) suspected of having orthopaedic implant infections were included in this study.
A dose of 407 MBq (11mCi) of [*™Tc]UBI (29-41) with high specific activity (407MBg/0.5ml) was
injected to patients with suspected fungal chest infection patients, diabetic foot and orthopaedic implant
infection patients. In suspected fungal chest infection patients, anterior and posterior whole body
projections were acquired at 30minutes post radiotracer injection followed by static spot views of
suspicious area. Immediate 1 minute dynamic study was followed by spot views at 15-30minutes and
SPECT/CT at 30-45minutes in suspected diabetic foot and prosthetic implant infection patients. The
scans were interpreted as true or false positive and true or false negative on the basis of bone biopsy/pus
culture, history, clinical examination and follow up.

Results

The technetium-99m UBI (29-41) scintigraphy results for fungal chest infection are 42% sensitivity,
50% specificity, 89% positive predictive value, 8% negative predictive value with 43% diagnostic
accuracy. Sensitivity, specificity, PPV, NPV and diagnostic accuracy for diabetic foot infection are
100%, 86%, 97%, 100% and 98% respectively. The technetium-99m UBI (29-41) imaging results for
orthopaedic implant infection are 91% sensitivity, 100% specificity, 100% positive predictive value,
75% negative predictive value with 93% diagnostic accuracy.

Conclusion

The labeled antimicrobial peptide technetium-99m ubiquicidin (29-41) is a specific imaging agent and
shows promising results for diagnosis of diabetic foot infections and orthopaedic implant infections.
However it is not suitable for invasive fungal chest infection diagnosis.
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Use of interim PET/CT (iPET/CT) in the detection and determination of early responders
in the management of advanced Hodgkins lymphoma (HL)

Satish Panchadar, Gautam Biswas, Saqr Mohammad Asaad, Zainab Abdullah, Masoud
Garashi, Rawand Al Kordy, Eiman Al Awadhi

Chest Diseases Hospital, Kuwait

Aim

The objective was to evaluate whether early response assessment in advanced HL by interim PET/CT
after 2 cycles of chemotherapy could predict positive treatment outcomes and disease free status post-
therapy.

Methodology

We analysed 39 patients with biopsy proven HL (23males, 16females) in the age group of 33 to 72
years. All patients had both baseline and interim PET/CT studies using standardized protocol with a
64slice, 16cms axial field of view GE 710 PET/CT camera. A standard dose of 0.06 mCi of FDG per
kg/body weight used and vertex to mid-thigh images acquired after an uptake phase of 60mins. Three
independent PET/CT qualified and experienced physicians did reconstruction, analysis and
interpretation on Advantage (ADW) and Hermes workstations. Based on Lugano classification,
13patients had disseminated disease (stage IV); 17patients had stage III (1) and 9patients had stage III
(2). iPET/CT was performed after 2 cycles of chemotherapy (ABVD) and patients followed up for 15
months.

Results

Statistical analysis performed with statistical package for social sciences (SPSS). Differences between
responders tested with paired t-test in the same patient. The p values <0.05 were considered to indicate
statistical significance. Maximum standardized uptake values (SUVmax) with visual Deauville Spoint
scores incorporated into Lugano classification were used to assign responses as partial response (PR),
complete response (CR), stable disease (SD) and progressive disease (PD). 14patients with stage I1I (1),
2from stage III (2) and 3from stagelV (total 19patients; 48.71%) showed partial response with Deauville
score of 4-5, no new lesions, reduced FDG uptake from baseline study. 1 patient (2.56%) from stage 111
(2) showed complete response with Deauville score of 1-3, no new lesions, no bone marrow
involvement and remaining 9 patients (23.07%) from combined stagelll(1) and (2) showed stable
disease with Deauville score of 4 or 5, no change in FDG uptake from baseline, no change in bone
marrow involvement and no new lesions. 10 patients (25.64%) from stagelV showed disease
progression with Deauville score of 4 or 5, increased FDG uptake from baseline and appearance of new
lesions, necessitating change in treatment strategy.

Conclusion

Our study indicates that early interim chemotherapy response evaluation using iPET/CT could stratify
patients into responder’s versus non-responders in advanced HL, thereby affecting treatment strategies.
In our study 48.71% of patients showed early response with complete response in 1patient (2.56%) and
disease progression in 25.64%, leading to change in treatment strategies. These responses from interim
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PET/CT showed high degree of agreement with end-of-treatment PET/CT. Of late, the role of iPET/CT
is being widely recognized in guiding treatment strategies of advanced HL. With precise early
prediction of response-to-therapy, sorting of patients can be done into the ones who can be rescued
completely with standard regular therapy or less intensive/toxic regimens from the ones who may have
to be switched to alternative and/or more aggressive treatment strategies to improve outcomes. Recently,
a phase III trial showed that if interim PET/CT is negative after two cycles of ABVD, bleomycin can be
stopped (i.e., de-escalation to AVD) without compromising efficacy. In general, iPET/CT tailored-risk
and response-adapted approach could become the standard of care to achieve a higher cure rate with a
lower risk of treatment related morbidity/mortality.
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N. Salkica, A. Beganovi¢, A. Skopljak-Beganovic, H. Corovi¢, S. HadZimusié
Clinical Center of the University of Sarajevo, Bosnia & Herzegovina

Background

Computed tomography (CT) is an essential modality used for attenuation correction of PET images.
Besides this, CT gives morphological information of the pathological process seen on PET images. This
information can be obtained in a process called fusion of the CT and PET images. The vast majority of
PET/CT studies use low dose CT parameters for attenuation correction and fusion of the PET and CT.
Nevertheless, patient dose due to whole body CT is comparable to dose resulting from ["*F]FDG intake.
Hence, special attention needs to be given to the optimization of scanning parameters, as they are
sometimes not appropriate for different patient sizes. Many studies highlight problems in attenuation
correction of PET images when inadequate CT parameters are used for different patient’s body size. The
aim of our research was to evaluate the current low dose CT protocol used for PET/CT studies, and
provide a tool for quality control of CT scanning protocols used in PET/CT.

Methodology

We performed prospective study for 50 oncology patients who underwent ['*F]JFDG PET/CT study. Our
patients have been divided into groups based on their body mass index (BMI). A Python script was
created to extract necessary data values from DICOM header, including patient data (gender, height and
weight, age, etc.), scanning parameters (tube voltage and current for each slice, pitch, tube rotation time,
collimation etc.), and exposure data (CTDI and DLP).

Results

The results indicate that automatic tube current used in the evaluated protocol fails to achieve optimal
values due to a set maximum at 200 mA. Overweight and obese patients receive dose lower than optimal
in high attenuation areas, such as breasts in female patients, or abdomen for both genders. Similarly, for
underweight patients included in the study, tube current cannot go below 10 mA, which is the minimum
current that CT can produce.

Conclusion

Due to negative effects on CT image quality and/or patient dose, optimisation of the low dose CT
protocol for patients with extreme weight is highly recommended. This is especially true for CT images
in PET/CT studies due to the possible impact on SUV measurements and diagnosis. In the study, we
identified the situations when the alternative scanning protocol based on patient’s BMI must be used.
Further investigations could go in direction of evaluating the resulting image quality and its impact on
SUV calculations.

Keywords: CT, PET/CT, BMI, [*F]FDG, SUV
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Cross calibration Correction Factor (CCCF) of a PET/CT system using manufacturers’
guidelines and comparing it with the IAEA SUYV calculation: An IALCH experience

T. Mkhize'?, D. Seabi'?

! Inkosi Albert Luthuli Central Hospital, South Africa
2 University of KwaZulu-Natal, South Africa

Background

NEMA acceptance tests are a well-established tools for assessing the performance of a PET/CT system.
The advantage of these tests are that they are independent of multiple factors that may affect the system,
but usually they are tested annually in most cases. Cross calibration correction factor (CCCF) tests are
usually performed once a year, with the factor being checked daily using a daily quality assurance
phantom to assure system performance. The test is done to cross calibrate the PET/CT system to the dose
calibrator used for measurements of activity. The objective of this study is to confirm our PET/CTs CCCF
value and to compare this with the IAEA SUV calculation.

Methodology

CCCEF test was performed following the manufacturers’ protocol on our Biograph mCT S(64) PET/CT
system (Siemens Healthineers, Erlangen, Germany) using a 4000ml phantom injected with =~ 1.59 mCi of
F-18 activity. The activity was measured using a Curiementor 4 (PTW, FreiburgLorracher Strasse,
Germany) dose calibrator. From the workstation interface the following information was entered in the
PET cross calibration tool: measured dose, measured dose assay time, residual dose, residual dose assay
time, and phantom volume. A scan of the phantom with one bed position and 100 000 000 counts was
made (with a delay time of 31 minutes from measurement to scan). These values were also used to
calculate the IAEA SUV value. The acquired images were analysed on the workstation tool (See Figure

1.

Results

12 regions of interests (ROIs) were drawn within the phantom image and the concentrations for each ROI
were recorded as “Measured Specific Activity”, the average Measured Specific Activity was recorded as
12472.58 Bg/ml (See Figure 1). The CCCF was computed as 0.97, whilst the calculation using the IAEA
SUV was 1.02.

Conclusion

From the results, the CCCF was calculated using the manufacturers’ tool and the value was within the
acceptable range. The IAEA SUYV value was calculated (accounting for the decay correction) and its value
was also within the acceptable range. These tests are very important for the role of PET/CT in quantitative
imaging. Regular checks of the CCCF is advised annually and after a source change.
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SPECT/CT Whole-Body Bone Scan Time Optimization Using Image Quality: A phantom
Study in IALCH
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? University of KwaZulu-Natal, South Africa

Background

Single-Photon emission computed tomography (SPECT) is an imaging technique that allows in vivo
measurements of 3-dimensional (3D) distribution of gamma photon emitting tracers. Technetium-99
metastable is the most commonly used SPECT imaging radionuclide. SPECT acquisition parameters
play a major role on image quality and should be chosen carefully. Acquisition times range from 15-25
minutes per bed position, which tend to discourage whole-body (WB) SPECT imaging which often tend
to need 3-5 bed positions. The reduction in acquisition times per bed position can reduce artefacts,
improve patient comfort and improve patient throughput especially in a resource constrained centre. The
prospect of scan time reduction should not reduce image quality. The objective of the study was to
investigate the impact of acquisition time and reconstruction parameters on image quality for a bone
scan protocol and investigate the possibility of reducing our current times on the bone scan protocol.

Methodology

A 9.8 1 PTW PET emission Phantom (acc NEMA NU2-2007) with 6 fillable spheres was used (the
37mm sphere was damaged, but the other 5 spheres were used). 5.95 mCi Tc-99m activity measure on a
Curiementor 4 (PTW, Freiburg, Germany) dose calibrator. The activity was mixed with 1.2 1 of water to
give an activity concentration of 183 kBq/ml, which was used to fill the 5 spheres (10ml, 13ml, 17ml,
22ml and 27ml). The remainder of the activity was used to give a background activity concentration of
22 kBg/ml. The hotsphere-to-background ratio was 8:1. An Intevo SPECT/CT (Siemens Healthineers,
Erlangen, Germany) dual camera was used to acquire 3 scans of times “5 seconds, 8 seconds and 15
seconds (Current protocol)” per projection for a 120 projections (Total time: 15 minutes, 8 minutes and
5 minutes, per bed position). The acquired scans were analysed using MIMS software v7.2 with OSEM
variable reconstructions and variable Gaussian filters, with respect of time. Image quality parameters
analysed were Contrast Recovery (CR), Contrast to noise ratio (CNR) and Background variability (BV),
all with respect to time.

Results

The first part of the study was to take the longest scan time and develop a reconstruction protocol to use
for all the subsequent times. RC showed a slight improvement with increased Iterations but the
improvement decreases with decreasing sphere size. BV reduced with increasing filter sizes, but
increases with increasing Iterations. CNR increased with increasing filter and a reconstruction protocol
of 8 iterations, 8 subsets and 4mm Gaussian filter was chosen. Using this protocol for the other times,
with respect to image quality. RC improved slightly as time increased, BV decreased with increasing
time and CNR improved with increased time with a levelling from 8 minutes.

280



Conclusion

The results showed the effect of image quality with respect to time, from our results it was shown that
the 8 minutes scan protocol fared well with comparison to the 15 minute departmental protocol. This
could reduce our WB scan times by up to 40 - 50%.
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Importance of SPECT/CT Imaging in the Follow up of Differentiated Thyroid Carcinoma
and additional value of 20 days-levothyroxine withdrawal

G. d. S. Loureiro'?, K. Bayardo', T. Arias!, M. T. Negreira’, P. Orellano®, S. Rodriguez!,
B. Mendoza?, J. C. Hermida!, O. Alonso'?

! Nuclear Medicine and MI Centre, University of Uruguay, Uruguay
2 CUDIM - Molecular Imaging Uruguayan Center, Uruguay
3 Catedra de Endocrinologia y Metabolismo, del Hospital de Clinicas Montevideo, Uruguay

Background

To describe the benefit of SPECT/CT in the follow-up of patients with differentiated thyroid cancer
(DTC), given indeterminate findings in the whole-body scanning (WBS) with 1311.

As induced hypothyroidism by 4-6 weeks discontinuation of Levothyroxine (to reach TSH>30 ulU/ml)
can produce adverse effects, in a subpopulation we aimed to dose it also at day 20.

Methodology

From November/2014 to Jun/2023, 281 WBC studies were carried out with 1311 in patients with DTC

(at least 6 months after the administration of a therapeutic dose of 100-200 mCi of 1311).

72 hours after oral administration of 3-5 mCi of 1311, images of the whole body and neck (AP and PA)
were acquired.

30 patients (11%) with indeterminate or suspicious findings in the TBC underwent a SPECT/CT study

of the region of interest using a Mediso AnyScanl6 device and the results were analysed.

All patients suspended LT4 30 days before TSH dosage and WBS. In a 20 patient-subpopulation, TSH
was also dosed also on day 20 and quality of life was assessed.

Results

26/30 patients (87%) were female and 4/30 (13%) were male. The average age was 49 years (range 27-
79).

The Tg value ranged between 0.04 and 5000 ng/ml.

19/30 patients (63%) have normal values of antithyroglobulin antibodies (VN: <40 [U/ml), while the
rest (n=11/30; 37%) are above the range or without data.

All patients had a TSH value <30 IU/ml as a requirement.

10 (33%) of the patients were low risk, 16 (53%) were intermediate risk and 4 (13%) high risk.

An abnormal alteration in 1311 uptake ("positive study") was observed in 17/30 patients (57%; 15
remnants, 5 lymph-nodes).

9 patients (30%) showed uptake in thyroid remnants, which defined the surgical procedure, making it
possible to coordinate a new therapeutic dose.

In 7 patients (23%) doubtful findings were found on the planar image. SPECT-CT was able to determine
the etiology and topography of these uptakes: physiological salivary gland (n=7), esophagus (n=2),
thyroglossal duct (n=1), physiological uptake in the source bronchus (n=2), uptake in breast (n=1) and
peritoneal nodule (n=1).

In the subpopulation the TSH prior to the suspension of LT4 had a mean value of 0.9ulU/ml,standard
deviation +/- 0.67.
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On the 20th day, 19 patients increased TSH to >30 ulU/ml, with a mean of 62.6 ulU / ml (Rangue:
48.54-76.66). On day 30, all patients had a TSH had >100 ulU/ml.

The symptoms of hypothyroidism registered on day 30 were significantly more severe in relation to day
20.

Conclusion

The indication of SPECT/CT in WBC with 1311 is relevant because it allows defining the structures
involved, whether pathological or physiological, achieving better staging and adapting the therapeutic
approach to the findings found.

According to our results, suspending L'T4 20 days prior to DTC evaluation is enough to raise TSH to a
value >30 ulU/ml, and can reduce the undesirable symptoms of acute hypothyroidism that occurs after
30 days.
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New radiolabelling strategies for the development of radiotracers for PET infection
images

M. T. Gretter, E. S. Quevedo, G. Ceccetto, J. G. Giglio
Facultad de Quimica — Udelar, Uruguay

Background

Opportunistic infections pose a significant challenge to public health, and the accurate detection and
localization of infections in the early stages of the disease are crucial for effective patient management
and cost containment. Defensins, plant antimicrobial peptides (AMPs), have garnered attention due to
their activity against both plant and human pathogens. Within our research group, we have identified a
synthetic short analogue of a defensin that retains the active site of the peptide. This analogue has been
selected as a pharmacophore for the development of a potential detection agent for identifying hidden
infection foci.

Objective
Development and evaluation of a radiolabelled peptide with Ga-68 and fluorine-18 as potential
radiotracer for the detection of hidden infection sites through PET images.

Methodology

The synthetic EcgDf1(10) short analogue was derivatized with the bifunctional chelating agent 1,4,7-
triazacyclononane-1,4,7-triacetic acid (NOTA) through a lysine linker in the amino-terminal group. This
strategy allows radiolabelled with Ga-68 and fluorine-18 to obtain [**Ga]Ga-NOTA-K-GHCRGFRRRC
and ['®F]F-NOTA-K-GHCRGFRRRC respectively. Labelling conditions were optimized, the
radiolabelled complex was purified and relevant physicochemical characteristics as stability, plasma
protein binding and lipophilicity were evaluated. To determine the capacity to bind to different
pathogenic microorganism in vitro behaviour was assessed against C. albicans, A. niger and S. aureus
cultures. Complementary biological evaluation was conducted in nude female mice. Lesion in the left
foreleg were induced in four groups of animals namely: GO=sham, G1=sterile inflammation,
G2=C.albicans infection, and G3=A.niger infection. Image and biodistributions were performed at 2
hours post injection of complex into lateral tail vein.

Results

[®*Ga]Ga-NOTA-GHCRGFRRRC, was obtained with a radiochemical purity higher than 95% and its
stability in milieu was assessed up to 3hs. The competition assay against 10-fold molar excess of DTPA
revealed that the complex is stable during the 2hs of study. Lipophilicity studies revealed the complex
has a hydrophilic behaviour (Log P: -2.4 £+ 0.3), and plasma protein binding is of 42,8 + 1,7%. In vitro
binding assays to microorganism cultures, showing that [**Ga]Ga-NOTA-K-GHCRGFRRRC has higher
specific binding to C. albicans and A. niger. There was no specific binding to S.aureus according to the
microbiological profile of this peptide. Biodistribution indicate urine elimination and no in vivo
degradation. Image acquisition revealed clear discrimination between lesion and healthy tissues infected
with C. albicans and A. niger. Infection model reaching a lesion/muscle ratio of 4,5 + 0,5 for C. albicans
and 5,3 + 0,6 for A. niger, statistically different from sterile lipopolysaccharide inflammation of 2,1 +
0,2.
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["*F]AIF-NOTA-GHCRGFRRRC was obtained with high radiochemical purity (>90% after
purification) and its physicochemical characteristics are currently being evaluated.
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Conclusions

The [68Ga]Ga-NOTA-GHCRGFRRRC complex presents appropriate physicochemical characteristics
and specific binding to pathogenic fungi. Biodistribution profile indicates urine elimination and no in
vivo reoxidation. PET/CT image and lesion/muscle ratio significantly distinguish infection from sterile
inflammation.

In case of [18FJAIF-NOTA-GHCRGFRRRC, complex was successfully synthesized, and its main
physicochemical characteristics are under evaluation.
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An Unconventional Detour: Utility of IJ Catheter as Vascular Access for RBC Labeling in
Gastrointestinal Bleeding Scintigraphy with SPECT/CT - A Case Report

M. G. Tumambing', I. Bandong?

'St. Luke’s Medical Center Quezon City, Philippines
*Philippine Society of Nuclear Medicine, Philippines

Background

Gastrointestinal bleeding remains the most common gastrointestinal symptom as a cause of
hospitalizations in the United States. Due to its high mortality rate, especially in the elderly, prompt
identification of the possible source of bleeding is crucial. Upper gastrointestinal endoscopy is the initial
diagnostic test to identify and control the bleeding. In addition, gastrointestinal bleeding scintigraphy
may play a role, especially in those presenting with intermittent bleeding. It has a high sensitivity of up
to 93% and can detect bleeding rates as low as 0.05 mL/min to 0.1 mL/min. Adding hybrid SPECT/CT
imaging increases its diagnostic ability by accurately identifying the bleeding site compared to planar
images alone. One of its drawbacks is the presence of free pertechnetate due to poor labeling efficiency,
which may result in false-positive findings. The objective of the study is to describe the utility of
Internal Jugular (1J) catheter as vascular access for gastrointestinal bleeding scintigraphy radiolabeling
in detecting active gastrointestinal bleeding.

Case Report

This is a case of a 91-year-old female presenting with recurrent upper gastrointestinal bleeding and
anaemia, and underwent esophagogastroduodenoscopy, hemoclipping, mesenteric angiogram with
embolization of the gastroduodenal and left gastric arteries, and multiple blood transfusions. Recurrence
of melena was noted despite medical and surgical management. Gastrointestinal bleeding scintigraphy
was performed to evaluate other possible sites of bleeding. Due to the patient's poor peripheral venous
access, an unconventional route through 1J catheter was used to administer stannous ions, extract blood,
and reinject the [*’™Tc]labeled RBCs. Dynamic images show a focus of increased tracer uptake in the
mid-abdomen at the 10th minute of the study, increasing in intensity, followed by anterograde
movement towards the left lower quadrant, consistent with active gastrointestinal bleeding. SPECT/CT
further localizes the bleeding to the stomach, duodenum, and proximal jejunum. No undue tracer uptake
in the thyroid and salivary glands is seen in the static images of the neck.

Central venous access catheters are not routinely used as a route of administration since stannous ions
may bind to the tubing, reducing the administered amount. Stannous ion is used as a reducing agent for
technetium-99m to allow binding to haemoglobin; thus, too little stannous ion may be insufficient to
reduce [*™Tc]pertechnetate (VII) to a lower oxidation state, adversely affecting RBC labeling. Despite
the use of 1J catheter in administration of the various components in labeling RBCs, sufficient
radiolabeling was done evidenced by the absence of thyroid gland activity. The sites of active bleeding
were also accurately identified with the aid of SPECT/CT.
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Figure 1. (a) Gastrointestinal bleeding scintigraphy dynamic imaging seguence (5 min/frame) show a focus of increased tracer uptake in the mid-abdomen
(arrow) at the 10" minute of the study, increasing in intensity, with anterograde movement towards the left lower quadrant seen by the 20" minute (arrowhead).
(b) (c) (d) Fused SPECT/CT images localize the bleeding sites to the stomach (red arrow), duodenum (yellow arrow) and the proximal jejunal (blue arrow)
segments. (e) Anterior static image of the neck shows no tracer uptake in the thyroid and salivary glands to denote the presence of free pertechnetate.

Conclusion

Gastrointestinal bleeding scintigraphy with SPECT/CT using 1J catheter as vascular access for
radiolabeling may be used to detect and localize active bleeding sites, especially in patients with poor
peripheral venous condition.
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Comparative study in estimation of radiation exposure and Equivalent dose during
dispensing and injection of [18F|FDG using dose calibrator with and without lead ring

M. K. Chauhan'?, M. V. Manikandan'?, A. Suresh'?, J. P. Kumar'?

! Mahamana Pandit Madan Mohan Malviya Cancer Centre, India
2 Homi Bhabha Cancer Hospital, India

Background

In Nuclear Medicine, open radiation sources are handled by radiation worker. Our purpose of the study
is to estimate the radiation exposure and equivalent dose received by nuclear medicine staff while dose
dispensing and injection of [ 18F]FDG with and without lead ring around dose calibrator.

Methodology

The dose calibrator used was VIK 202 model procured from COMECER, which has the capacity of
measuring activity up to 2.0Ci. It has lead shielding of 3.0mm. The instrument used for measuring
radiation exposure was SE International Inspector survey meter with model name Ranger, which has the
capacity of measurement of radiation exposure from 0.001pR to 100mR/hr. For measuring equivalent
dose, Pocket Dosimeter was used which has measuring range from 1pSv/h to 100Sv/hr. These each
measurement was measured in two different institute. One Institute has Dose Calibrator which was
surrounded by Lead rings which are 5.0 cm thick. The other institute have Dose calibrator which was
not surrounded by Lead rings. [18F]FDG was dispensed by a radiation worker in a dose calibrator. The
radiation exposure was measured at 1 meter distance by using a radiation survey meter for both dose
calibrator. The measurements were collected for 11 days for handling different amount of activity of
[18F]FDG and average number of PET/CT performed.

Results

The Radiation exposure measured for average activity of 2.64mCi, 3.13mCi, 4.6mCi, 5.48mCi,
6.46mCi, 7.38mCi and 8.86mCi in without lead ring was 2.2mR/hr,2.5mR/hr, 4.03mR/hr, 4.78mR/hr,
5.69mR/hr, 6.47mR/hr and 7.71mR/hr And for the lead ring was 0.126mR/hr,
0.138mR/hr,0.189mR/hr,0.219mR/hr,0.271mR/hr,0.304mR/hr and 0.359mR/hr respectively.

Equivalent Dose

For Dose Calibrator not surrounded by lead ring, the radiation worker dispensing the [18F]FDG getting
average 14uSv/hr for avg. 12 times of dispensing for handling avg. dose of 103mCi while radiation
worker on injection duty getting 16.6uSv/hr for same. For Dose calibrator surrounded by lead ring, the
radiation worker dispensing the [18F]FDG getting avg. 11uSv/hr for avg. 13 times of dispensing for
handling 107mCi while radiation worker on injection duty getting 13pSv/hr for the same. It was
observed that the equivalent dose received by radiation worker during [18F]FDG dispense (in dose
calibrator which was surrounded by lead rings) and injection was comparatively low with the other.

Conclusion

Handling the open sources in nuclear medicine without radiation protecting accessories gives unwanted
exposure to radiation worker. In institute where they do not have such protecting accessory, the person
who is dispensing the activity should left the room after dispensing the activity. Otherwise, that person
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may get unwanted exposure during injection. So, during injection time only that person who is injecting
should available. It is very important to work in nuclear medicine with radiation protecting accessories.

It minimizes the radiation exposure to radiation workers who will work for a long time in the radiation
field.
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[68Ga]Ga-FAPI-2286: production and quality control methodology using cyclotron
produced Ga-68 in a liquid target

J. G. Giglio, J. Vasquez, K. Zirbesegger, A. Boné, L. Tajam, I. Kreimerman, M. P.
Pereira, C. Cabillon, A. Blengio, M. Bentura, F. Zoppolo, V. Trindade, G. Falasco, L.
Urrutia, P. Duarte, J. P. Gambini, E. Savio

Departamento de Radiofarmacia, Centro Uruguayo de Imagenologia Molecular (CUDIM),
Montevideo, Uruguay

Background

Fibroblast activation protein (FAP) is a selective marker of cancer-associated fibroblasts. FAP
overexpression has been detected in different tumours, making it an attractive target for both diagnosis
and therapy. Among FAP inhibitors, FAPI-2286 presents high affinity (Kd=1.1 nM) and higher
retention in the tumour compared to other derivatives.

The aim of this work was to perform the optimization of the production of [68Ga]Ga-FAPI-2286 using
Ga-68 produced in cyclotron (General Electric PETtrace, 16.5MeV) with liquid target (Stracotek Co.
mod. SC-65), by the reaction Zn-68(p,n) Ga-68 irradiating enriched zinc nitrate ([**Zn]Zn(NOs) > 99%
- CMR) in solution (irradiation 53 minutes at 45 pA).

The purification of the Ga-68 produced was performed on a Synthra RN plus Research platform
designed for fluorine-18 labeling using Triskem ion exchange columns (ZR-R10-5 and TK200-R10-5)
adapting the module for this process according to the scheme presented in Figure 1.
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[Q]VBZ ﬂ
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Figure 1. Ga-68 purification module connections.

The purified Ga-68 was controlled according to the European Pharmacopea for Ga-68 produced by
accelerator.

After purification on the Synthra platform, labeling was performed on an iIQS® Ga-68 FLUID
MARKING MODULE (ITM), using a solution of the precursor FAPI-2286 (MCE) in acetate buffer at
pH 4.2, to be finally formulated in a 0.9% NaCl solution containing 10% ethanol.
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Radiochemical purity was determined by HPLC using a Mancherey - Nagel column (EC250/4.6
NUCLEODUR 100-5 C18ec) and a gradient with 0.1 % trifluoroacetic acid in water and 0.1 %
trifluoroacetic acid in acetonitrile in conjunction with iTLC with 1 M ammonium acetate and methanol
(1:1). The other controls of residual solvents, radionuclide purity, pyrogens, sterility, etc. were
performed according to the European Pharmacopoeia.

Applying this methodology of using a platform designed for fluorine-18 labeling for the purification of
Ga-68, it was possible for us to safely and reproducibly obtain 2700 + 185 MBq (73 + 5 mCi) (n=5) of
purified Ga-68 and then transfer it to the IQS module for the FAPI-2286 labeling. This allowed us to
work safely with high activity, avoiding the problems of handling the high activity at the end of
irradiation due to the 13N and 11C produced during irradiation.

The labeling on the module was carried out in a similar way to other Ga-68 brands, allowing the
radiopharmaceutical to be obtained at the end of the synthesis with purity greater than 90%, in
agreement all the requirements environment under GMP environment for clinical purposes.

In conclusion, this work allowed us to obtain a radiopharmaceutical for clinical use using Ga-
68 produced from cyclotron in a robust and safe manner under GMP conditions.
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Differences in Cardiac Glycolytic Metabolism According to Gender and Cardiovascular
Risk Factors in Cancer Patients

S. Brandao, J. Sobrinho, E. Ledo, B. Accioly, V. Menezes, M. Becker, F. Mourato
Hospital das Clinicas da Universidade Federal de Pernambuco, Brazil

Background

The increase in life expectancy in cancer patients has reinforced the importance of evaluating other
factors that contribute to increased cardiovascular morbidity and mortality. In this sense, strategies that
allow early diagnosis of cardiotoxicity related to oncological therapies are useful for preventing these
complications. Positron Emission Tomography combined with Computed Tomography (PET/CT) using
Fluorodeoxyglucose F-18 (FDGQG) is an examination that assesses glycolytic metabolism and is routinely
used in the workup of neoplasms. Studies have shown the potential of PET/CT in identifying patterns of
myocardial FDG uptake associated with cardiotoxicity, as well as with comorbidities that increase the
risk of cardiovascular and cardiac toxicity, such as diabetes and hypertension. This study aimed to
evaluate the association between myocardial FDG uptake and clinical-epidemiological data of cancer
patients.

Methodology

A cross-sectional, retrospective study where clinical-epidemiological data and myocardial FDG uptake
of patients referred for FDG PET/CT oncological study in a public and university nuclear medicine
service in the Northeast of Brazil were evaluated. The examinations were carried out from January to
August 2023. Patients were grouped according to the absence (G1) or presence (G2) of myocardial FDG
uptake, whether focal, heterogeneous, or diffuse, and the clinical-epidemiological data were compared
between them. Significant myocardial FDG uptake was considered if greater than the blood pool in the
aorta. A p-value <0.05 was considered statistically significant.

Results

Data from 645 patients were evaluated, 449 (69.6%) female, mean age 54 + 15 years, 244 (38.5%)
hypertensive, 130 (20.4%) diabetic, and 71 (11%) with dyslipidemia. One hundred and fifty-six (24.2%)
patients had breast cancer, 140 (21.7%) lymphoma, 88 (13.6%) melanoma, 82 (12.7%) cervical, 58 (9%)
lung, and 121 (18.8%) had other types of cancer. Treatment response evaluation (42.9%), restaging
(24.8%), staging (19.2%), and control (13.1%) were the clinical indications for the examination.
Regarding myocardial FDG uptake, 265 patients (41.1%) presented uptake. In the univariate analysis,
diabetes was more frequent in G1 (23% x 16.6%, p=0.0487), while male gender (25.52% x 37.35%,
p=0.0013) and hypertension (35.37% x 43.02%, p=0.052) were more prevalent in G2. In logistic
regression analysis, male gender (OR:1.80; 95%CI: 1.27-2.56, p=0.0009) and hypertension (OR:1.70;
95%CI: 1.19-2.41, p=0.005) were independent risk factors for the presence of myocardial FDG uptake,
while diabetes was the only factor associated with the absence of uptake (OR: 0.53; 95%CI: 0.34-0.82;
p=0.003).

Conclusion
In oncological patients who underwent FDG PET/CT examinations, myocardial FDG uptake
was more prevalent in men and hypertensives. Meanwhile, diabetes was an independent
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predictor of the absence of uptake. These results point to differences in cardiac glycolytic
behaviour according to gender, the presence of hypertension, and diabetes. These differences
may be involved in the myocardial mechanisms of metabolic response to toxicity to oncological
treatment.
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Qualitative ["*F]FDG PET/CT in Predicting Clinical Outcomes of Post-surgical
Differentiated Thyroid Cancer Patients with Elevated Thyroglobulin and Negative
Radioiodine Whole-Body Scan

L. Ngoc Ha, N. Thi Phuong, M. Hong Son
Department of Nuclear Medicine, Tran Hung Dao Hospital (Hospital 108), Vietnam

Background

["*F]JFDG PET/CT has been widely used as a diagnostic tool in detection and localization of recurrent
non-avid radioiodine lesions in post-operative differentiated thyroid cancer (DTC) patients with elevated
serum thyroglobulin but negative radio-iodine whole-body scan syndrome (TENNIS). The aim of our
study was to evaluate the role of ['*F]JFDG PET/CT in prediction on outcomes of these DTC patients.

Methodology

Post-operative DTC patients with TENNIS syndrome were collected in the department of nuclear
medicine, Hospital 108 from 2019 to 2023. All selected patients underwent ['*F]JFDG PET/CT with
standard protocol following EANM guideline for tumour imaging version 2.0. The imaging
characteristics were classified into three categories: (i) negative ['*FJFDG PET/CT uptake, (ii) minimal
["*F]JFDG PET/CT uptake, (iii) extensive ['"*F]JFDG PET/CT uptake. All patients were followed-up
during 33 months (1.57 — 88.5 months). Progression-Free Survival (PFS) and Overall Survival (OS)
were the end point of the study. The prognosis of different ['*F]JFDG PET/CT uptake pattern on PFS and
OS was illustrated by Kaplan-Meier survival analysis. The independent factors predicting PFS and OS
were determined by univariate and multivariate analysis using logistic regression.

Results

There were 164 consecutive patients, 51.2% female and 48.8% female with median of age 50,1
(range16-79). The most common histopathologic type was papillary accounting for 87.8%. The median
time of follow-up was 33.3 months, (range 6.57 — 82.5). There was 36.6% (70) progressive cases and 12
(7.35%) death. Negative and minimal ["*F]FDG PET/CT uptake patients had longer PFS than intensive
uptake with 57.1 months, 46.2 months and 37.6 months respectively (p < 0,001). 1-year OS and 5-year
OS in extensive PET/CT uptake patients was 97.8 % and 86.2 % respectively which were significantly
lower than that of negative and minimal uptake (p = 0.053). In multivariate analysis, pulmonary, bone
metastases and intensive PET/CT uptake were independent factor predicting PFS. Bone metastases was
the factor could predict OS in multivariate analysis.
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Figure 1. Kaplan—Meier Overall Survival curves for different patient’s group based on the extent of
avid-[18F]FDG lesion in PET/CT imaging.
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Figure 2. Kaplan—Meier Progression-free survival curves for different patient’s group based on the
extent of avid-[18F]FDG lesion in PET/CT imaging.
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Conclusion

The minimal and negative ['"*F]FDG PET/CT uptake had better prognosis than others pattern of
["*F]FDG uptake in PFS and OS. Bone metastases was only the independent factor that could predict
both PFS and OS. Intensive PET/CT uptake was independent factor for predicting PFS.

Keywords: ['®F]JFDG PET/CT, prognosis, PFS, OS, TENNIS, differentiated thyroid cancer
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Diagnostic Value of Antithyroglobulin Antibodies in the Detection of Recurrent
Differentiated Thyroid Carcinoma: A Meta-Analysis

A. Apostol
Philippine Heart Center, Philippines

Background

Well-differentiated (follicular and papillary) thyroid carcinoma accounts for the majority of thyroid
malignancies and is among the most curable neoplasms. About 5% to 20% of survivors develop local or
regional recurrences while <5% to 10% develop distant metastases, generally in the first years of follow-
up. After diagnosis of local relapse, the mortality rate is 12% and increases to 43% after distant
metastases develop. Because of the long-term risk of recurrence and the importance of timely detection,
diagnostic follow-up of well-differentiated thyroid carcinoma is life-long and must be very sensitive, in
which serial thyroglobulin and anti-thyroglobulin determination are currently used. However, there is no
general consensus as to whether the measurement of thyroglobulin antibodies is significant for the
evaluation of possible interference with thyroglobulin measurement or whether thyroglobulin antibody
measurement complements the thyroglobulin recovery test. Thus, we aim to determine the diagnostic
accuracy of antithyroglobulin antibodies in predicting recurrent differentiated thyroid carcinoma.

Methodology

Search Strategy: A comprehensive search of PubMed and Google Scholar were undertaken. Citation
searches, manual searches and screening of references of included studies were done. Selection Criteria:
Cross-sectional and longitudinal diagnostic studies that utilized antithyroglobulin antibodies as a
predictor of recurrent differentiated thyroid carcinoma. Data Collection and Analysis: The authors
searched citations that correlated with the criteria using a data collection form generated in Review
Manager. The methodological quality was then assessed using Quality Assessment of Studies of
Diagnostic Accuracy (QUADAS). Hierarchical summary receiver operating characteristic (HSROC)
meta-analytical tool was used to estimate summary receiver operating characteristic (ROC) curves.

Results

Eight studies with 2116 participants with 182 patients with recurrent differentiated thyroid carcinoma
were included. Pooled sensitivity and specificity were 63% and 79% respectively. SROC shows an
overall area under the curve (AUC) of 0.712.

Conclusion

Antithyroglobulin antibody has the ability to predict recurrent differentiated thyroid carcinoma,
furthermore, it has a complementary role to thyroglobulin in the detection of differentiated thyroid
carcinoma and tumour recurrence was more frequent in patients with elevated levels or a trend towards
increasing levels.

Keywords: Diagnostic Accuracy, Recurrent Differentiated Thyroid Carcinoma, Recurrent
Papillary Thyroid Carcinoma, Recurrent Follicular Thyroid Carcinoma, Antithyroglobulin
Antibody
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Biological Evaluation of 113mIn -DOTA-RGDFK as SPECT imaging agent on Cancer
Cells Expressing avp3 Integrin
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Iran

% Nuclear Agriculture Research School, Nuclear Science and Technology Research Institute,
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Background

The phenomenon of angiogenesis as a very effective factor on the growth and spread of cancer cells is
the molecular interactions between the components of the extracellular matrix and vascular cells.
Among the different integrin’s expressed on the surface of cells, avB3 integrin has a specific expression
pattern during angiogenesis. Integrin avp3 is a critical receptor that affects tumour growth and invasion,
metastasis, and angiogenesis. Aims of this study are optimization of the peptides radiolabeling by
Indium-113m radionuclide and production of suitable radiopharmaceuticals for imaging studies of the
avB3 Integrin expressing cancers.

Methodology

For the 113mlIn labeling Briefly, 20 nmol of DOTA-RGDFK peptide was dissolved in 20 L of
ultrapure water and incubated with 4 mCi (148 MBq) of 113mlIn for 15 min at 95°C, pH=3.5. After 15
min the reaction was stopped with 8 ml of WFI water and for more purification the product passed
through C18 cartridge. 113mIn -DOTA-RGDFK product was then evaluated by analytical RTLC, the
radioactive peak containing desired product was collected. Stability test was checked in the human
serum and in PBS buffer, radiolabeling yield, radiochemical purity, cell studies on U-87 MG cell lines,
biodistribution study in normal rats (n=3) at 15, 30, 60 and 120min (expressed as %ID/g) and imaging
study were examined.

Results

The percentage of radiochemical purity was 100%. 78% radiolabeling yield. In the stability studies
section, which were performed in PBS buffer and human blood serum in 0, 60, 90 and 120 minutes. In
general obtained result showed that, the stability of the labeled peptide in PBS buffer is higher than
human serum in all times of the study, but overall, in both compounds, the stability has been decreased
over time, the result indicated radiochemical purity of 96% in PBS buffer and 94% in human serum after
120 min. Constant values of Kd = 17.8 + 2.9 nM was obtained indicating the high affinity of In113m —
DOTA-RGDFK towards U-87 MG cell line overexpressed avf3 receptors. Biodistribution study was
performed in normal Balb/c mice at time intervals (15, 30, 60, and 120) minutes after the injection,
expressed as percentage of injected dose per gram of tissue (%ID/g), biodistribution study and imaging
study of free 113mlIn and 113mIn —-DOTA-RGDFK showed similar accumulation pattern to the other
radiolabeled RGDFK compounds.

Conclusion
113mIn -DOTA-RGDFK is a potential compound for SPECT imaging of the cancer cells expressing
avp3 integrin.
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Nerve-Wracking Discovery: Value of Fluorine-18 FDG PET/CT in Detection and
Treatment Monitoring for Neurolymphomatosis - A Case Report

R. B. Ma-alat!, M. G. Tumambing', I. Bandong?

'St. Luke’s Medical Center Quezon City, Philippines
*Philippine Society of Nuclear Medicine, Philippines

Background

Perineural invasion (PNI) is an uncommon and pathophysiologically ambiguous pathway of metastasis
wherein cancer cells invade in, around, and through nerves. It has been seen in different malignancies
including head and neck, pancreatic, and prostate cancers, as well as in lymphomas. The finding of PNI
is an ominous harbinger associated with elevated tumour recurrence rates and poor prognosis.
Neurolymphomatosis is a type of PNI wherein lymphoma directly invades the peripheral nervous
system. Its prevalence only ranges from 0.2% to 3%, most commonly seen in B-cell non-Hodgkin
lymphoma, in particular diffuse large B-cell lymphoma. Definitive diagnosis still relies on nerve biopsy,
which is an invasive procedure and carries a significant risk of nerve damage. Thus, imaging modalities
such as MRI and Fluorine-18 FDG PET/CT scan are greatly utilized for diagnosis, as well as in
assessment of treatment response. However, MRI is less specific for neurolymphomatosis, and similar
findings may also be seen in other conditions like inflammatory radiculoneuropathy. This study
highlights the value of Fluorine-18 FDG PET/CT scan in detection and monitoring of treatment
response for neurolymphomatosis in a patient initially suspected to have recurrent prostate cancer.

Case Report

This is a case of a 70-year-old male who was diagnosed with prostate carcinoma and underwent
radiotherapy in 2017. Six years later, he presented with chronic low back pain radiating to the right
lower extremity. MRI was done and showed a thickening with increased abnormal signals of the
bilateral L4 and L5 exiting nerve roots and bilateral sacral nerve roots, for which post-radiation changes
and inflammatory plexopathy are considerations. Whole-body Fluorine-18 FDG PET/CT was then
performed and showed increased metabolic activity along the course of the bilateral L4-L5 and L5-S1
nerve roots, as well as hypermetabolic enhancing intra-abdominal mass, hypermetabolic
heterogeneously-enhancing bilateral testes, enlarged on the left, hypermetabolic prominent bilateral
seminal vesicles and bilateral spermatic cords, hypermetabolic iliac chain lymph nodes, and
hypermetabolic foci in the appendicular skeleton. The initial impression was tumour recurrence with
loco-regional spread and distant metastases. However, the PSA level is low. Biopsy of the intra-
abdominal mass and left radical orchiectomy were then performed and showed diffuse large B-cell
lymphoma. Patient underwent chemotherapy and had a follow-up PET/CT scan to evaluate treatment
response. It showed metabolic resolution along the course of the bilateral L4-L5 and L5-S1 nerve roots,
supporting the diagnosis of neurolymphomatosis. Regression to resolution of metabolic activity in the
other aforementioned lesions was likewise noted.
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Figure 1, {a) Initial "*F-FDMG PET MIP and (b) coronal fused PET/CT show increased FDG activity along the course of L4-L5 and L5-51 nerve roots. () (d) (e} Axial fused PET/CT shows increased
FDG activity in the bilateral testes, seminal vesicle, spermatic cord, and infraabdominal mass. (i) and (g) Representative coronal TZFS images show thickening and T2 heterogenaaus signals of the
bilateral L4-L5 and L5-51 exiting nerve roots most evident on tha right (red amrow). {h) Post-treatment coranal fused PETICT shows matabolic resolution in the regions of L4-L5 and L5-51 narve rools.

Conclusion

Fluorine-18 FDG PET/CT scan is a highly sensitive imaging modality used for the detection and
therapeutic monitoring of neurolymphomatosis, particularly in patients presenting with non-specific
MRI findings, also eliminating the risk of neurologic deficit from nerve biopsy.
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Development and Clinical Applications of Copper-64 Based Theranostic
Radiopharmaceuticals in Iran

Behrouz Alirezapour, Fatemeh Hooshmandan, Samaneh Zolghadri

Radiation Application Research School, Nuclear Science and Technology Research Institute,
Iran

Cancer is a major disease which has become the biggest threat to human health due to its difficult early
detection, diagnosis, and treatment. In the Islamic Republic of Iran, cancer is the third leading cause of
death, and according to the global cancer statistics in 2018, about 110 000 cancer cases occurred and
about 56 000 patients died. In order to strengthen the capacity of the country's health system to combat
this problem, there is a focus on strengthening the capacity in the area of research and development as
well as production and quality control of new generation theranostic radiopharmaceuticals, such as PET
and therapeutic radiopharmaceuticals based on peptide as well as monoclonal antibodies (mAbs)
through different national/international projects, with the aim of effective clinical use of theranostic new
generation radiopharmaceuticals at the national level. During past 3 decades, nuclear medicine has
flourished as vibrant and independent medical specialty in Iran. Since that time, more than 220 nuclear
physicians have been trained and now practicing in nearly 224 centers throughout the country. Recently,
positron emission tomography (PET) has been initiated in the country using the most important PET
tracer, i.e. fluorine-18, Ga-68 and Cu-64 based radiopharmaceuticals. The advances of
radiopharmaceutical sciences in Iran have been recently reported at international levels, with great
position compared to other countries in the Middle East. In this abstract, the status of production,
availability and clinical applications of the different types of the [**Cu]-based radiopharmaceuticals in
the country has been presented. Copper-64 has several unique attributes that make it a multi- purpose
radionuclide with many potential applications. It has a complex decay scheme, with electron capture,
beta-emission, and positron emission branches, and it may be described as the archetypal “theranostic”
radionuclide, producing excellent PET molecular imaging at low administered doses without major
dosimetry or radiobiological concerns, and having potential for radionuclide therapy at high doses with
radionuclide distribution and accurate dosimetry possible using PET imaging during therapy. The most
important production routes are via Ni-64(p,n) and Zn-68(p,an) routes in small or medium-size
cyclotrons or both. Owing to suitable half-life (12.7 hours), it can be used in the development of small
size to large-size targeting molecules such as peptides and also full size monoclonal antibodies. Table 1
demonstrates the status of some of recently developed tracers based on the copper-64 radionuclide in the
country under clinical evaluations with completed preclinical data.
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Table 1: The Status of [**Cu]Labeled Compounds Under Clinical Evaluations with Completed
Preclinical Studies in the Country.

Tracer Molecule Type Target/Application
1 [¢“Cu]PRS81 Antibody MUC-1 positive tumours
2 [¢*Cu]trastuzumab Antibody Her2 positive tumours
3 [¢4Cu]PSMA Peptide Metastatic Prostate
Cancer
4 [¢Cu]DOTATATE Peptide Neuroendocrine Tumours
5 [¢*Cu]NODAGA-RGD-BBN Peptide GRPR Positive Tumours
(Heterodimer)
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Impact of Q clear filter on PET CT imaging in lymphoma patients
R. Elsheikh, M. E. Elkut
Faculty of Applied Health Sciences Technology, MUST University, Egypt

Background

Positron Emission Tomography/Computed Tomography (PET/CT) serves as a pivotal tool in nuclear
medicine for assessing metabolic activities associated with oncological and neurological conditions.
Recent advancements in reconstruction algorithms have introduced the Bayesian penalized likelihood
(BPL) approach, exemplified by Q.Clear, aimed at enhancing precision and specificity in tumour
identification and staging.

Methodology

This study encompassed PET/CT images from 50 patients diagnosed with lymphoma, acquired using a
GE Discovery 1Q5 PET/CT scanner following established weight-based protocols and FDG
administration. Sinograms underwent reconstruction employing an Ordered Subsets Expectation
Maximization (OSEM) protocol augmented with the Q.Clear algorithm, utilizing a beta factor of 350.
Visual analysis of resulting images was conducted by two experienced Nuclear Medicine and
Radiodiagnosis consultants.

Results

Comparison between Q.Clear and OSEM reconstruction methods revealed disagreement in Deauville
Score (DS) assessments in 11 cases (15.7%). Q.Clear reconstruction prompted a DS elevation from 3 to
4 in 3 patients (4.3%), consequently impacting the categorization into positive PET findings. Statistical
analysis demonstrated a significantly higher DS with Q.Clear compared to OSEM (p < 0.001%*), as well
as elevated Standardized Uptake Value (SUV) measurements for lymphoma lesions (p < 0.001%).
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Figure 1. Measuring SUV .y at lymphoma lesion, (A&B). For Q.Clear measuring (C&D) for MAC-
OSEM measuring.
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Conclusion

The utilization of the Q.Clear reconstruction algorithm demonstrates a notable enhancement in clinical
image quality and accuracy in diagnosing lymphoma lesions. Despite augmenting SUV values for
hypermetabolic results, Q.Clear maintains background values unchanged, thus offering substantial
benefits for clinical interpretation and patient management.
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Potential of Artificial Intelligence in PET Imaging for Dose Reduction using Deep
Learning Reconstruction

M. Vangu', K. Purbhoo?

! Charlotte Maxeke (CM) Johannesburg Academic Hospital, University of the Witwatersrand,
South Africa
% Chris Hani (CH) Baragwanath Academic Hospital, South Africa

Background

Positron emission tomography/computed tomography (PET/CT) plays a central role in the management
of cancer. However, the radiation exposure to patients from the radiopharmaceutical and the CT remains
of concern in clinical practice. We decided to test the hypothesis that a reduced FDG dose will not affect
the diagnostic quality of PET imaging when a deep learning reconstruction algorithm. DLR is intended
to reduce noise from FDG/PET images by using a deep learning technique to produce better signal to
noise ratio (SNR), where the neural network is trained to learn the noise from low-count FDG images by
using high-count FDG images as gold standard. The aim of this study is to evaluate the SNR
performance of DLR in clinical practices then to obtain an optimized protocol with reduced dose
(equivalent time/bed position’s reduction) for an oncological FDG scanning when using DLR.

Methodology

This prospective trial was done in two phases to obtain high quality and diagnostic images with a
reduced (dose level of phase2 is decided based on result of phasel) dose of FDG in clinical PET
protocol. Study participants were administered with a standard FDG dose (approximately 5.6 MBq/kg
(0.15 mCi/kg) as per EANM Dosage Calculator. The whole-body FDG oncological imaging was
acquired in a PET/CT system (uMI 550, United Imaging Healthcare, Shanghai, China), and 3.0 mins per
bed and overlap >35% were used. Each participant’s whole-body FDG images were reconstructed into 3
bedtime configurations (3.0 mins, 1.5 mins and 1.0 min) using DLR and OSEM with gaussian smooth (3
mm) respectively. Paired t-test was used to compare the SNRs.

Results

Fifty participants entered Phase 1 trial and data from 44 [mean age + SD = 53.3 = 17.4 years, range: 12
years to 82 years; median weight = 70 kg (IQR=60 kg & IQR3=78 kg), range: 39 kg to 112 kg; and
median BMI=24.4 (IQR1=21.8 & IQR3=26.6] were analysed. The mean injected FDG dose was 377.77
+ 69.56 MBq (10.21 = 1.88 mCi). DLR’s SNRs are all significantly higher than OSEM’s SNRs
(p<0.0001) for all bedtimes. The mean SNR for DLR is 1.28, 1.34, 1.33 times higher than OSEM for
corresponding bedtime of 3.0mins, 1.5mins to 1.0min. The SNR of DLR 1.0 min bedtime is 1.02 times
higher than OSEM 3.0 mins bedtime. The DLR SNR over body weight also follows the same inverse
square power relationship of the OSEM. The visual observation is also consistent with the statistical
results and shows improved quality of output images, particularly in participants with high body mass
index (BMI). A Phase 2 directly comparing 20 same participants at two time points (T1 & T2 within a
week period) validated the outcomes of Phase 1 study.

306



Training

co By o R
B

Tngus . .
e T Noumalzsion ' .

o o2 mwj/o post-filter
= e
w10 B w/ Gaussian Filter
E 8 mw/ HYPER DLR
.2 6 Ground truth
|

4

2

0

Table 1: Showing that HYPER DLR has better outcome.

Conclusion

The DLR for oncological FDG imaging is feasible with 1/3 reduction of equivalent FDG dose from the
standard dose used in clinical OSEM protocol. A multicenter evaluation of our results would be
advisable to consider route usage of dose reduction.
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Exploring the Neuroprotective Potential of a Novel Third-Generation TSPO Ligand in
Tauopathy
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India

? Division of Cyclotron and Radiopharmaceutical Sciences (DCRS), Institute of Nuclear
Medicine and Allied Sciences (INMAS), DRDO, India

? Department of Advanced Nuclear Medicine Sciences, Institute for Quantum Medical Science,
National Institutes for Quantum Science and Technology, Japan

Background

The 18kDa Translocator protein (TSPO), formerly recognized as the peripheral benzodiazepine receptor
(PBR), has been considered a positron emission tomography (PET) biomarker for various types of
neuroinflammation. While it has been demonstrated that TSPO ligands may decrease the level of beta-
amyloid peptide associate in Alzheimer's but their role for tau pathology remains unexplored. To
investigate this aspect, we conducted an analysis of the influence of the third-generation TSPO ligand,
BBMP regarding the progression of the tau transgenic mice neuropathology.

Methodology

In pursuit of this objective, we conducted an analysis of the impact of the third-generation TSPO ligand
BBMP (2-(5-Bromo-2-0x0-1,3-benzoxazol-3(2H)-yl)-N-methyIN-phenylacetamide) on development of
neuropathology in TauTg. Analysis were made through MR and PET imaging and
immunohistochemistry/autoradiography.

Results

The in vivo animal neuro-imaging results were corroborated with immunohistochemistry to analyse
markers associated with inflammation (TSPO, Controller of the complement cascade (1q/ Clq),
microglial tauopathy marker (AT8) and the neuronal survival (NeuN), in the brain sections obtained
from the mice that underwent scanning. The administration of BBMP significantly reduced atrophy
during the 6 to 10-month period, resulting in a 50% reduction in cortical and hippocampal volumes in
comparison to TauTg mice administered with the vehicle

Administering BBMP to TauTg mice resulted in a decrease in average concentration levels of the three
assessed inflammatory markers. Distance-based redundancy analysis revealed a strong correlation
(80%) between the variation in inflammatory markers among groups and C1q (0.996). The indicators of
neuroinflammation/degeneration in cortex and hippocampus exhibited a negative association with
inflammatory markers.

Conclusion

In conclusion, our data point to a safeguarding role of new generation TSPO ligands in tauopathies, with
the potential to lower neuroinflammation/degeneration, and brain atrophy.
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Developing PET Infection Imaging Agent for Visualizing Bacterial Peptidoglycan
Assembly

P. C. Koatale'?, M. M. Welling®, S. Mdanda'?, A. Mdlophane'?, J. Takyi-Williams*, C.
Durandt’, I