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RML: 5±1, RLL: 25±4 and total: 53±2.Left: LUL: 23±4, LLL: 24±5 and 
total: 47±2. Ventilation %Right: RUL: 24±5, RML: 8±2, RLL: 22±5 and 
total: 55±5.Left: LUL: 26±4, LLL: 19±6 and total: 45±4. Conclusion: 
This new method was used to calculate functional distribution 
in lung lobes, which can be a basis for reference values of lobar 
lung function. This is beneficial for the clinic’s routine work when 
selecting the best lung targets for LVR treatment of emphysema 
patients. It can also be used for other indications such as before 
lung cancer surgery and radiation treatment. 

EP-421
Towards a better-managed “off-label” use of 
radiopharmaceuticals: an analysis of the European 
regulatory framework
A. Iudicello1,2, L. Urso3, M. Santimaria4, S. Panareo1;  
1Nuclear Medicine Unit, Oncology and Hematology 
Department, University Hospital of Modena, Modena, ITALY, 
2Pharmaceutical Department, Azienda USL of Modena, 
Modena, ITALY, 3Translational Medicine Department, 
Ferrara University, Ferrara, ITALY, 4Nuclear Medicine Unit, S. 
Bortolo Hospital, Azienda ULSS 8 Berica, Vicenza, ITALY.

Aim/Introduction: In Europe, drug prescription, including 
radiopharmaceuticals, is based on the use of authorized or registered 
medicinal products. Luckily, the availability of registered medicinal 
products for PET imaging offers clinical feasibility of positron-
based imaging also to the centers without a cyclotron. If registered 
radiopharmaceuticals are not available but their monograph has 
been published, a “magistral” and/or “officinal” preparation could 
be performed. The clinical use of “magistral” and/or “officinal” 
radiopharmaceuticals may be different from that specified in the 
corresponding product with marketing authorization (i.e. it may 
be according to the latest guidelines and guidance documents). 
Differently, the use of a registered radiopharmaceutical not in 
accordance with the marketing authorization is considered off-label 
use. Aim of this study was to evaluate: 1) if there are cases in which 
guidelines and guidance documents for a radiopharmaceutical 
differ from indications specified in the labeling of the corresponding 
product with marketing authorization; 2) the regulatory framework 
in which registered radiopharmaceuticals can be used outside 
the requirements of marketing authorization. Materials and 
Methods: Using two BDs (Gallery (https://gallery.farmadati.it) 
and Codifa (https://www.codifa.it), every registered PET-imaging 
radiopharmaceutical was retrieved. For each radiopharmaceutical, 
the presence of the monograph in the European Pharmacopoeia 
was evaluated and the indications in both marketing authorization 
and guidelines by EANM and other scientific societies (i.e. 
EAU, ESG) were collected and the differences between them 
were highlighted. Current European Regulation and European 
Regulatory Procedures concerning the use of an authorized drug 
for an unauthorized indication (off-label use) were also considered. 
Results: There are manufactured radiopharmaceuticals containing 
[18F]Fluoro-Levodopa, [18F]Fluoro-Methyl-Choline, [18F]
Fluorodeoxyglucose, [18F]Fluorodeoxythymidine, [18F]Sodium-
fluoride, [18F]Fluoroethyl-l-tyrosine, [18F]Fluoromisonidazole, 
[18F]Fluoroestradiol, [18F]Florbetapir, [18F]Fluciclovine, [18F]
Fluoromethionine, [18F]Florbetaben, and [18F]Flutemetamol. 
The Ph. Eur. monograph for [18F]Fluoroestradiol, [18F]Florbetapir, 
[18F]Fluciclovine, [18F]Fluoromethionine, [18F]Florbetaben and 
[18F]Flutemetamol do not currently exist. The indications in the 
marketing authorization of [18F]Fluoro-Methyl-Choline and [18F]
Fluorodeoxyglucose were more limiting than those of EANM, EAU, 
and ESG guidelines. The current EMA Directive permits the use of 
an authorized drug for an unauthorized indication, outside a clinical 
trial, as Compassionate-Use on a Named Patient basis or into a 

Compassionate-Use Program. This happens for radiopharmaceuticals 
as well. Conclusion: Generally, the manufacturer has no economic 
interest in extending the indications post-marketing authorization. 
Clinical-trials with this aim are spontaneously performed by clinical 
investigators. The guidelines take into account the results of clinical-
trials, but the off-label use of a registered radiopharmaceutical is 
allowed only in defined conditions to guarantee a diagnostic 
alternative for patients ensuring quality, efficacy, and safety. 
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Aim/Introduction: Bone scan index (BSI) is a well-established 
method to evaluate the total tumour burden in a bone scan. 
Automatic BSI (aBSI, EXINI Diagnostics, Lund, Sweden) is especially 
suited for this, which automatically calculate BSI using an artificial 
neural network on whole body (WB) bone scans. With new SPECT 
only systems emerging on the market, for example StarGuide 
(GE Healthcare), traditional planar imaging is not possible. It is 
however possible to project the SPECT image onto a 2D image, 
known as a pseudo planar image. In this work we have adapted 
the reconstruction and projection parameters to be able to use 
the pseudo planar images in the aBSI software. We also compared 
aBSI obtained from pseudo planar images to values obtained from 
conventional planar WB images. Materials and Methods: 18 patients 
were scanned both on a GE StarGuide (WB SPECT, 30-35 min scan 
time) and a GE Discovery 670 (standard WB, 15 min scan time). The 
SPECT images obtained from StarGuide were reconstructed with a 
block-sequential regularized expectation maximization algorithm 
with a relative difference prior, including resolution recovery and 
attenuation correction. The pseudo planar images were created by 
projecting the SPECT images taking account for the attenuation, 
normalizing the image to 1500 kcounts and then adding poison 
noise. The aBSI from the standard and pseudo planar WB images 
were then compared using the aBSI software. Bias between the 
values obtained from the different SPECT cameras was calculated 
(mean of the aBSI from conventional planar images - aBSI from 
pseudo planar images) as well as Spearman’s rank-order correlation. 
Results: Median aBSI was 0.7 (range 0 - 9.8) for conventional planar 
images and 0.5 (range 0 - 6.1) for pseudo planar images. Eight 
patients had an aBSI of 0 for both image sets. The bias between 
the image sets was 0.28 (generally slightly higher aBSI for the 
conventional planar images). The correlation coefficient was 0.92. 
Conclusion: It is possible to use pseudo planar images in the aBSI 
software with similar result as conventional planar WB images. The 
results should be verified on a larger patient population 
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Aim/Introduction: Radiopharmaceuticals targeting prostate-
specific membrane antigen (PSMA) have demonstrated excellent 
ability to treat metastatic prostate cancer (mPCa). Dry mouth 
(xerostomia) is one of the most common complications suffered 
from PSMA RPT therapy, and as such there is significant motivation 
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to accurately assess the risk of salivary gland (SG) toxicity prior to 
therapy. Quantitative evaluation of imaging metrics in positron 
emission tomography (PET), such as SG uptake and volume, may 
help predict radiation dose and guide treatment decisions. In this 
study, we use negative-cast modelling to evaluate salivary gland 
quantification in 18F-PSMA PET, though our work is actively being 
applied to also evaluate dosimetry for single-photon emission 
computed tomography (SPECT) radiopharmaceuticals. Materials 
and Methods: Parotid, lacrimal, sublingual, submandibular, and 
tubarial templates, based on real glands observed in patients, 
were cast using negative-cast modelling. SGs were positioned in 
a cylindrical water phantom with 18F background (2.5 kBq/mL) and 
scanned with a Discovery 690 PET/CT scanner (5x2min). Images were 
reconstructed with the Bayesian sequential regularized expectation 
maximization (BSREM) algorithm (32 subsets, 25 iterations, γ=2 
, β=300). SGs were segmented using 20-50% of SUVmax fixed 
threshold (FT), and mean concentration (SUVmean) and volume 
were computed. Mean percent error (MPE) and mean percent 
noise (MPN) were selected as measures of accuracy and precision, 
respectively. Results: To select the most accurate and robust 
segmentation threshold, MPE and MPN were averaged for the small 
and large SGs (lacrimal and sublingual vs. parotid, submandibular, 
and tubarial, respectively). For small SGs, MPE and MPN of SUVmean 
were highest and lowest, respectively, using the 20% FT (46.1%, 
7.2%), but the reverse was true using the 50% FT (8.3%, 12.9%). 
Conversely, the 25% FT was effective at minimizing both MPE and 
MPN (7.8% and 6.6%). In terms of volume quantification for the 
small and large SGs, MPE and MPN were minimized with the 40% FT 
(18.1%, 16.8%) and 35% FT (14.5%, 9.1%), respectively. Conclusion: 
These results suggest using 50% FT in lacrimal and sublingual 
glands, and a 20% FT in parotid, submandibular and tubarial 
glands, respectively, to achieve accurate SUVmean quantification in 
PSMA PET. Meanwhile, a 35-40% FT is recommended for volume 
quantification in all salivary gland types. Overall, PSMA PET can be 
used to accurately characterize the uptake and volume of salivary 
glands. Further studies are needed to investigate how well these 
quantities can be used to guide clinical management and treatment 
planning of PSMA radiopharmaceutical therapies.  
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Aim/Introduction: The objective of the study was to optimize 
parameters (such as method of arranging PET/CT image data in a 
matrix, and value of threshold for truncating smaller singular values) 
for PET/CT image compression using singular value decomposition 
(SVD). Materials and Methods: Fifty-eight PET/CT studies were 
compressed using single matrix approach (all slices of PET/CT study 
is arranged in a single matrix) and slice by slice approach (each slice 
of the study is in a matrix), the optimum value of threshold was 
determined using Gavish and Donoho algorithm. SVD computation 
time and percentage compression were calculated. Percentage 
difference in region of interest {(ROI) of size 101 by 101 pixels} 
counts estimated from compressed image and original image 
was calculated. Two nuclear medicine (NM) physicians compared 
the compressed image with its original image. The compressed 

image quality was also assessed using following image quality 
metrics: Blur, Contrast per pixel (CPP) , Global contrast factor (GCF), 
Brightness. Wilcoxson signed rank test was applied to find significant 
differences in SVD computation time, percentage compression, 
Blur, CPP, GCF, and brightness of the compressed image obtained 
using single matrix approach and the slice by approach, at alpha 
=0.05. Results: As per NM Physicians, compressed images were 
identical to their original image. The compression ratio, and 
percentage error in ROI counts were significantly larger in case 
of single matrix approach compared to slice-by-slice approach 
(p-value for compression ratio =0.022, p-value for percentage error 
in ROI counts=2.2e-16), while computation time in single matrix 
approach was significantly less compared to slice-by-slice approach 
(p-value=2.2e-16). The maximum percentage error between the 
compressed image and original image was less than 5% in the 
single matrix approach and approximately equal to zero in the 
slice-by-slice approach. Conclusion: The optimized parameters for 
PET/CT image compression using SVD was found to be the single 
matrix approach for arranging PET/CT study in a single matrix and 
threshold determination using Gavish and Donoho algorithm. With 
optimized parameters, the compression ratio was 2.1. References: 
1. Gavish M, Donoho DL. The optimal hard threshold for singular 
values is 4 by square root of 3. IEEE Transactions on Information 
Theory. 2014 Jun 30;60(8):5040-53.
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Aim/Introduction: Lesions blurred by respiratory motion are 
common in fluorine-18 PET/CT studies. To avoid these artefacts, 
several standard gating correction technics are available. We aimed 
to compare the impact of phase-based-gating (PBG), amplitude-
based-gating (ABG) and elastic-motion-based-gating (EMBG) 
on maximum standardized uptake value (SUVmax) and uptake 
volume (UV) measurements on different sizes of pulmonary lesions 
using anthropomorphic and motion phantom. Materials and 
Methods: PET-CT images were acquired on a last generation PET/
CT, fitted with 26cm axial field of view and time of flight, using an 
anthropomorphic TORSO phantom with a programmable motion 
phantom, mimicking respiratory motion (QUASAR). Ten spheres of 
various internal diameters (4 to 31mm) were introduced into the 
lungs (air density) adding an axial mechanical device simulating 
breathing movement of +/-20mm with a 10 cycles/min frequency. 
Concentration in the spheres was the same for all diameters but 
concentration varied from 18 to 50 kBq/ml. The background and 
liver activities were respectively (38±2) and (14±1) MBq. UVs were 
defined from a threshold of 30% of SUVmax. We compared 5 different 
PET acquisitions: standard 3min acquisition without movement 
(SA) as our reference of “trues SUVmax and UV”, 3min acquisition 
with simulated breathing movement (BMSA) without any gating 
and 5min BMSA with respectively PBG, ABG and EMBG correction. 
Gated acquisitions were monitored with pressure sensor system 
(Anzai Medical Corporation). The largest sphere (diameter 31mm) 
was considered as the reference for SUVmax results normalization. 


