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PREFACE

Dear Colleagues!

The Swiss Society of Radiology (SGR-SSR) is delighted about the high quality of abstracts which were submitted for presentation
at the annual Swiss Congress of Radiology.

The continuous excellent work of all authors is highly appreciated as it makes the congress a very prestigious scientific meeting.
This “Online Abstract Book of the Swiss Congress of Radiology” is the 12t issue which is solely published online. It represents
a cost efficient, durable platform independent documentation of scientific abstracts. Integration of the abstract data on the

Congress’ web page as well as permanent accessibility all over the world is the purpose.

The “Online Abstract Book of the Swiss Congress of Radiology” will be accessible on the Congress' web page at www.myscr.ch. It
includes all the abstracts of the scientific talks and posters presented at the annual Swiss Congress of Radiology 2023 in Davos.

Proper citation of scientific abstracts is however important, especially in case of online-only web publications. The Swiss Society
of Radiology thereof recommends the use of the following structure to cite abstracts from the “Online Abstract Book of the

Swiss Congress of Radiology™:

“Author? A, Author2 B, ..., Author last X. Title of the abstract (abstr.).
Swiss Congress of Radiology 2023, Davos. Online Abstract Book, www.myscr.ch”

We look forward to welcoming you to the Swiss Congress of Radiology 2024 in Geneva.

.. Mmoo

Prof. Dr. D&#). Heverhagen Dr. Stefan Kneifel Mr. Martin Hinnen
President of the Swiss Congress President of the Swiss Congress President of the Swiss Congress
of Radiology SGR-SSR of Radiology SGNM-SSMN of Radiology SVMTR-ASTRM
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Reliability of radio-ulnar and carpal alignment measurements in the
wrist between radiographs and 3D imaging

D. Ferreira Branco’, C. Bouvet?, M. Hamard?, J. Y. Beaulieu*, P. A. Poletti?,
S. Boudabbous®; 'hug, radiologie, geneve, Switzerland, hug, Orthopedic
and traumatology surgery department, Hand Surgery Unit, Genéve,
Switzerland, *Hug, Radiologie, Genéve, Switzerland, “Hug, rthopedic
and traumatology surgery department, Hand Surgery Unit, Genéve,
Switzerland, *Hug, radiologie, Geneve, Switzerland

Purpose: Conventional radiography is the first modality to investigate
radio-ulno-carpal joint in the event of trauma or instability. This study
sought to determine the reliability of cone beam computer tomography
(CBCT) and scout of view in evaluating carpal alignment compared with
conventional radiographs in order to assess influence of wrist kinemat-
ics on usual measurements.

Methods and Materials: We prospectively recruited 305 patients who
successively underwent plain radiography and CBCT. 51 patients with
prior acute unilateral wrist trauma were eligible for entry into the study
(mean age of 39 years). Three blinded readers performed measurements
separately. Axial method and bony axial lines defined previously in the
literature were applied, with three categories of measurements per-
formed, consisting of distal radio-ulnar, radiocarpal and radio/carpo-
metacarpal measurements. Intraclass correlation coefficients (ICCs) for
paired t-test were calculated to assess inter and intra-observer agree-
ments.

Results: Inter-observer agreement was very high (>0.94) for all modali-
ties. Intra-observer reliability between scout view and CBCT was almost
perfect for all measurements. Intra-observer reliability between radio-
graph and scout view/CBCT was perfect for distal radio-ulnar measure-
ments, substantial for radio-carpal and moderate for radio/carpometa-
carpal measurements.

Conclusion: In absence of a strict position control between two imaging
acquisitions, only distal radio-ulnar measurements were shown perfect-
ly reliable when using these two imaging methods, which is suggestive of
a minor relevance of ulnar/radial deviation. Excepting for some angles,
radio-carpal and radiocarpometacarpal measurements were shown to
differ according to wrist position, being thus more sensitive to flexion/
extension of wrist.

Increased detection of retropatellar cartilage lesions and shorter
scan times using deep learning convolutional neural network
reconstruction and radial k-space acquisition technique in MR imaging
of the knee joint

M. Kaniewska', E. Deninger-Czermak"? M. Lohezic’, F. Ensle’,

R. Guggenberger’; 'Universitatsspital Zirich, Diagnostische und
Interventionelle Radiologie, Zurich, Switzerland, ?Institute of Forensic
Medicine, Department of Forensic Medicine and Imaging, Zurich,
Switzerland, °GE Healthcare, GE Healthcare, Zurich, Switzerland

Purpose: To assess diagnostic performance of standard radial k-space
(PROPELLER) MRI sequences and compare with accelerated acquisitions
with deep learning-based convolutional neural network (DL-CNN) recon-
struction for evaluation of knee joint.

Methods and Materials: Thirty-five MR exams of the knee at 1.5 T were
prospectively included. Two readers evaluated image quality and diag-
nostic confidence of standard and DL-CNN PROPELLER MR sequences
using a four-point Likert scale. Pathological findings (bone, cartilage, lig-
aments, menisci, joint) were analyzed. Inter-reader agreement (IRA) for
image quality and diagnostic confidence was assessed using intraclass
coefficients (ICC). Cohen's kappa statistic was applied for assessment
of IRA and agreement between MR sequences for pathological findings.
Image quality was quantitatively evaluated by signal- (SNR) and con-
trast-to-noise ratio (CNR).

Results: Mean scan time of standard vs. DL-CNN sequences was 10 min-
utes 3 seconds vs. 4 minutes 45 seconds. DL-CNN sequences showed sig-
nificantly superior image quality and diagnostic confidence. There was
moderate and good IRA for assessment of image quality in standard and
DL-CNN sequences with ICC of 0.524 and 0.830. Pathological findings of
knee joint could be equally well detected in both sequences (k = 0.8).
Retropatellar cartilage could be significantly better assessed on DL-CNN
sequences. SNR and CNR was significantly higher for DL-CNN sequences
(p<0.05).

Conclusion: In MR imaging of the knee DL-CNN sequences showed sig-
nificantly higher image quality and diagnostic confidence compared to
standard PROPELLER sequences while reducing scan time. Both sequenc-
es perform comparably in the detection of knee joint pathologies, while
DL-CNN sequences are superior for evaluation of retropatellar cartilage.
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Presence of Gout Correlates with Reduced Psoas Muscle Quality:
A Dual-Energy CT Study

G. Leroy', A. Covello*?, M. Toprover®3, M. Mechlin®, T. Fields®,

B. Lamoreaux®, A. Kumar®, M. Pillinger®3, F. Becce'; 'Lausanne University
Hospital, Department of Radiology, Lausanne, Switzerland, 2NYU
Grossman School of Medicine, Divisions of Musculoskeletal Radiology
and Rheumatology, New York, United States, *U.S. Department

of Veterans Affairs, NY Harbor Health Care System, NY Campus,
Rheumatology Section, New York, United States, “NYU Grossman
School of Medicine, Department of Radiology, New York, United States,
SHospital for Special Surgery, New York Presbyterian/Weill Cornel,
Rheumatology, New York, United States, °Horizon Therapeutics, Medical
Affairs, Lake Forest, United States

Purpose: Sarcopenia is characterized by progressive, generalized loss of
muscle mass, strength and function, and correlates with physical disa-
bility, poor quality of life, and death. While uric acid has strong antiox-
idant properties which might prevent sarcopenia, gout could adversely
impact muscle status from inflammation and other comorbidities. We
assessed whether gout patients’ muscle mass and quality differ from
controls.

Methods and Materials: Patients with gout per ACR classification criteria
and control subjects were recruited. Demographics, gout history, and
serum urate(sU) were collected. All subjects underwent DECT of the lum-
bosacral spine to assess for monosodium urate(MSU) crystal deposition.
Muscle mass (psoas muscle index) and quality (psoas muscle density)
were measured at the L3 level.

Results: 75 subjects were enrolled, of which 68 were analyzed for muscle
mass and quality. Groups were comparable in age(p=0.8) but differed in
BMI(p=0.03). Gout patients had larger spinal MSU deposition than con-
trols (controls, 2.2+1.2cm? gout 5.2¢6.9cm?, p=0.04). Psoas muscle qual-
ity was significantly higher in controls (46.9+4.6HU) than gout patients
(431+5.4HU, p=0.002), whereas psoas muscle mass was comparable
between gout patients (7.95+2.55cm?/m?) and controls (7.72+1.87cm?/m?
p=0.74). Reduced psoas muscle quality significantly correlated with gout
(rh0=0.31, p=0.01), but not with spinal MSU deposition (rho=-0.18, p=0.14).
In contrast, reduced psoas muscle mass did not correlate with gout, but
significantly correlated

with MSU deposition (rho=0.41,p<0.001). sU significantly negatively corre-
lated with muscle quality (rho=-0.37,p=0.002), but not with muscle mass
(rh0=0.12,p=0.32).

Conclusion: Gout patients have significantly lower psoas muscle quality
but comparable muscle mass than controls. Psoas muscle quality sig-
nificantly and adversely correlated with gout and sU, but not with MSU
deposition volume. These findings suggest deleterious effects from gout
which may counteract the antioxidant properties of uric acid..

Metal artifact reduction in photon-counting detector CT: Quantitative
evaluation of artifact reduction techniques

S. Skornitzke', V. Mergen? T. D. Do’ J. Biederer', H. Alkadhi?, W. Stiller’,

T. Frauenfelder? H.-U. Kauczor', A. Euler®; "University Hospital Heidelberg,
Clinic for Diagnostic and Interventional Radiology, Heidelberg,

Germany, ?University Hospital Zurich, Diagnostic and Interventional
Radiology, Zurich, Switzerland, *University Hospital Heidelberg, Clinic
for Diagnostic and Interventional Radiology, Heidelberg, Germany,
“University Hospital Zurich, Diagnostic and Interventional Radiology,
Institute of Diagnostic and Interventional Radiology, Zurich, Switzerland

Purpose: To quantitatively compare different metal artifact reduction
techniques for clinical photon-counting detector CT (PCD-CT).

Methods and Materials: A multi-energy phantom was scanned on a
first-generation dual-source PCD-CT with four different central inserts:
water-equivalent plastic, aluminum, steel, and titanium. Acquisitions
were performed at 120kVp and 140kVp. Images were reconstructed as
virtual monoenergetic images (VMI) from 110keV to 150keV (at 10 keV in-
crements), as T3D, and as “none”, applying different quantum iterative
reconstruction (QIR) levels (QIR-3 and QIR-off), two reconstruction ker-
nels (Br36, Br56) and iterative metal artifact reduction (iMAR). A metal
artifact quantification algorithm was used to calculate voxel-based rela-
tive percentages of metal artifacts and mean CT numbers of an adjacent
water-equivalent insert. Repeated measures analysis of variances was
performed for statistical analysis.

Results: Metal artifacts were strongest for steel (up to 67% of voxels),
followed by titanium (up to 24%) and minor for aluminum (up to 3%). VMI,
QIR, and iMAR had a significant impact on artifact reduction (all p< 0.05).
Depending on the metal, average artifacts were reduced to 0.6-2.5% of
voxels using IMAR, to 1.2-11.2% using VMI, and to 0.7-1.7% when combin-
ing iIMAR and VMI. Average artifacts were 7.7% and 11% for QIRoff and
QIR-3, respectively. Maximum reduction was found using VMI at 150keV
with IMAR leading to a total artifact elimination for aluminum and tita-
nium and residual artifacts of 0.1% for steel. Tube potential and recon-
struction kernel did not show a significant impact on artifact reduction
(p>0.064). CT numbers were significantly affected by iMAR, VMI, tube po-
tential and reconstruction kernel (all p<0.0001), while QIR did not show
a significant effect (p=0.47).

Conclusion: Metal artifact reduction with PCD-CT was strongest by com-
bining IMAR and VMlIs at 150 keV, while reconstruction kernel and tube
potential had a limited impact.
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Joint damage detected by preoperative MR arthrography under
leg traction enables prediction of failure at 2-5 years following
arthroscopic FAl surgery.

T. Lerch’, M. Hanke? M. Wagner®, P. Vavron?®, S. Steppacher?, A. Brunner?,
M. Tannast‘, E. Schmaranzer®, . Schmaranzer’; 'Inselspital Bern,
University of Bern, Department of Diangnostic-, Interventional- and
Pediatric Radiology, Bern, Switzerland, ?Inselspital Bern, University of
Bern, Department of Ortopaedics and Traumatology, Bern, Switzerland,
’BKH St.Johann in Tirol, Department of Orthopaedics and Traumatology,
St. Johann in Tirol, Austria, “Cantonal Hospital Bern, University of
Fribourg, Department of Orthopaedics, Fribourg, Switzerland, °BKH
St.Johann in Tirol, Department of Radiology, St. Johann in Tirol, Austria

Purpose: MR arthrography (MRA) combined with leg traction has been
proposed for improved detection of cartilage damage but its prognostic
value in predicting outcome of arthroscopic femoroacetabular impinge-
ment (FAI) surgery is yet to be evaluated. To assess the association be-
tween joint damage detected on preoperative traction MR arthrography
of the hip with mid-term failure following arthroscopic FAI surgery.
Methods and Materials: IRB-approved retrospective cohort study of pa-
tients undergoing arthroscopic FAI surgery between 2016 and 2019 with
preoperative traction MRA of the hip and biplanar radiographs and fol-
lowup of 2-5 years (mean followup 4 years) postoperatively. 106 patients
(60% men) with a mean age of 33 + 10 years were included. Patients
completed postoperative questionnaires for calculation of international
Hip outcome scores (iIHOT-12). Failure was defined as subsequent total
hip arthroplasty (THA) or patients not meeting the patient acceptable
symptom state (PASS) <60 points. Preoperative MR arthrography was
performed at 1.5T using an MRI-compatible traction device. A radiolo-
gist retrospectively assessed presence of extensive acetabular cartilage
damage (>2 hours on the clock-face), osteophytes, acetabular cysts on
coronal, sagittal and radial MRA images. Association between imaging
findings and failure of FAl surgery was assessed using odds ratios (OR)
and positive- and negative predictive values (PPV and NPV).

Results: Twenty-six (25%) patients met at least one endpoint. Extensive
cartilage damage yielded the highest odds (OR=39, p<0.0001) of failure
of FAIl surgery followed by femoral osteophytes (OR=9.8, p<0.001) and
acetabular cysts (OR=5.1, p=0.0007). Prognostic accuracy in predicting
failure was high for presence of extensive cartilage damage on MRA
(PPV=87% and NPV=86%).

Conclusion: Joint damage detected by preoperative traction MRA ena-
bles prediction of failure at 2-5 years following arthroscopic FAI surgery
and yields great potential to improve preoperative risk stratification.

Earlier non-invasive diagnosis of gout and calcium pyrophosphate
deposition disease with multi-energy photon-counting CT

A. Viry', L. Gallego Manzana', J. Froehlich? T. Pascart®, G. Filippou*,

J. Damet’, E._Becce®; 'CHUV, Institute of Radiation Physics, Lausanne,
Switzerland, *Kluslab Research, Kluslab Research, Zurich, Switzerland,
3Lille Catholic University Hospital, Rheumatology, Lille, France, “IRCCS
Ospedale Galeazzi, Rheumatology, Milan, Italy, *CHUV, Diagnostic and
Interventional Radiology, Service de radiodiagnostic et radiologie
interventionnelle, Lausanne, Switzerland

Purpose: We aimed to assess whether multi-energy photon-counting CT
(PCCT) can identify smaller deposits of monosodium urate (MSU) and
calcium pyrophosphate (CPP) than dual-energy CT (DECT) for the diagno-
sis of gout and calcium pyrophosphate deposition (CPPD) disease.
Methods and Materials: We used a soft-tissue phantom with several
synthetic crystal inserts with known concentrations of MSU (90-500 mg/
mL) and CPP (26-109 mg/mL). Crystals were suspended in a crystal-free
agar-based lipogel background densified to mimic the attenuation of
the hyaline cartilage. The phantom was scanned using a last-generation
DECT (Revolution Apex, GE Healthcare) operated at 70 and 140 kVp and
a PCCT (MARS Extremity 5X120, Mars Bioimaging Ltd.) at 118 kVp. A com-
parable dose level of 3 mGy was used for both systems. Images were
reconstructed using a voxel size of 0.22x0.22x0.625 mm? for DECT and
0.1x0.1x0.1 mm? for PCCT. The area under the receiver operating charac-
teristic curves (AUCs) were computed for the MSU/CPP and MSU/crys-
tal-free background pairs. We also calculated the minimum pixel sample
size required to distinguish two crystal types within any crystal deposit.
Results: The performance of PCCT in identifying MSU and CPP was ex-
cellent (AUC=0.964+/-0.022) and comparable with DECT (AUC=1). For the
identification of MSU in a dense crystal-free background (e.g. hyaline
cartilage), PCCT (AUC=0.979+/-0.013) outperformed DECT (AUC=0.799+/-
0.16). The minimum pixel sample size required to distinguish between
MSU and CPP decreased from 3 pixels (0.6-mm diameter) with DECT to 2
pixels (0.2-mm diameter) with PCCT. To differentiate MSU from the crys-
tal-free background, both systems needed a minimum of 4 pixels (0.8-
mm diameter for DECT vs. 0.4-mm for PCCT).

Conclusion: PCCT can identify smaller volumes of MSU and CPP deposits
with comparable accuracy to DECT. PCCT could enable the earlier diag-
nosis of gout and CPPD thanks to its higher spatial resolution.
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Fully automated machine learning-based framework for whole-body
composition analysis for magnetic resonance images (MRI).

S. Ramedani', C. Morhard? H. Von Tengg-Kobligk®, K. Daneshvar;
'Graduate School of Cellular and Biomedical Sciences, University of
Bern, Bern, Switzerland, ?Prokando GmbH, Ludwigsburg, Germany,
*Department of Diagnostic, Interventional and Pediatric Radiology,
Inselspital, Bern University Hospital, University of Bern, Bern,
Switzerland

Purpose: To develop and validate a novel machine learning-based and
fully automated muscle-fat body composition assessment system that
fully utilizes the combination of all four contrast mages generated by
the Dixon technique in MRI and is feasible even with a limited amount
of data.

Methods and Materials: To evaluate the performance of the proposed
convolutional neural network (CNN) in this retrospective study, two dif-
ferent test datasets were used and the results of the model on these
datasets were compared with some reference segmentation methods
that are considered as state-of-the-art in biomedical image segmen-
tation. A 3D U-Net based CNN was trained using the training data from
these datasets and validated using the test data. For the whole-body
MRI dataset, MRI scans (acquired with Dixon technology) of 14 patients
(age 18-90 years) were used. 3D MRI scans were acquired using the 3T
Magnetom vida fit (Siemens Healthineers, Erlangen, Germany) with a
3D two-point Dixon VIBE sequence. For brain tumor segmentation, the
BraTS 2018 dataset was used. Each patient was scanned with FLAIR, T1ce,
T1and T2. Training set consists of 285 cases with ground truth provided.
The validation sets and the testing set contain images of 66 and 191 pa-
tients with brain tumors, respectively.

Results: For whole-body MRI, the proposed method achieved an average
mean dice coefficient of 0.86 across all classes.

For BraTs, due to hardware limitations, only 10% of all training data was
used asthe training set. To evaluate the initial experimental results, met-
rics were calculated for the whole tumor (WT), tumor core (TC), and en-
larging tumor (ET). The proposed method achieved an average mean dice
coefficient of 0.81 (range:0.75-0.88), sensitivity of 0.83 (range:0.71-0.95),
and specificity of 0.98 (range:0.98-0.99) across all classes.

Conclusion: This study demonstrates the great potential that a system
capable of performing high-quality, automated whole-body MRI seg-
mentations could bring to a variety of medical imaging applications.

A-260

Assessment of the clinical benefits of new-generation 0.55T low-field
MR imaging in patients with hip pain after total hip arthroplasty.

H.-C. Breit', A._Seifert’, J. Vosshenrich’, M. Obmann', R. Donners’,

M. Clauss?, D. Harder; "University Hospital of Basel, Radiology and
Nuclear Medicine Clinic, Basel, Switzerland, ?University Hospital of
Basel, Orthopedics and Trauma Surgery Clinic, Basel, Switzerland

Purpose: Evaluation of the clinical value of dedicated MRI in patients
with hip pain after hip arthroplasty using a newgeneration 0.55T low-
field MR scanner system.

Methods and Materials: Between May 2021 and March 2022 48 patients
(68«14 years, 23m, 25w) who presented to an outpatient orthopedic
center with hip pain after total hip arthroplasty were prospectively in-
cluded in this study. In addition to routine pelvic and axial radiographs,
supplemental MRI were acquired using a new-generation 0.55T low-field
system (MAGNETOM Free.Max, Siemens Healthineers). Two fellowship
trained musculoskeletal radiologists evaluated MRI regarding the pres-
ence of findings, not identified on standard radiographs. These findings
were classified according to their potential impact on patient health and
therapeutic management (0 = none, 1= unlikely, 2 = unclear, 3 = probable,
and 4 = definite).

Results: In 60 % of cases (n=29), MRI findings classified as relevant for
further patient management were detected (class 4 n=15, class 3 n=14).
Findings included tendon/muscle ruptures with secondary hematomas
(n=2), periprosthetic lysis (n=6), radiographically occult periprosthetic
(n=3) or pelvic ring fractures (n=2) and suspected infection due to peri-
prosthetic fluid collections (n=2). Other diagnoses were extensive fatty
muscular atrophy of the gluteal muscles (Goutallier 3 or 4, n=26) and
pathology of the iliopsoas tendon (tear, low-grade partial tear, and bur-
sitis, n=13).

Conclusion: New-generation 0.55T low-field MRI provides the opportuni-
ty for detection of radiographically occult, clinically relevant findings in
patients with painful hip arthroplasty.

Hip-spine Relation: One third of patients with acetabular retroversion
has reduced or almost horizontal sacral slope and are Hip users

T. Lerch', A. Boschung? E.Schmaranzer’, S. Steppacher’, C. Albers®,

M. Tannast’; 'Inselspital Bern, Bern University Hospital, University of
Bern, Department of diagnostic, interventional and pediatric Radiology,
Bern, Switzerland, ?HFR Fribourg, Orthopedic surgery, Bern, Switzerland,
’Inselspital Universitdtsspital Bern, Radiology, Bern, Switzerland,
‘Inselspital Universitdtsspital Bern, Orthopedic surgery, Bern,
Switzerland, °HFR Fribourg, Orthopedic surgery, Fribourg, Switzerland

Purpose: Pincer-type femoroacetabular impingement (FAI) and acetab-
ular retroversion were associated with decreased pelvic incidence(PI)
and sacral slope(SS). But the hip-spine relation and sagittal balance for
these patients are unclear.

We investigated frequency of patients with PI<40°, SS<35° and what
types of SS are associated with acetabular retroversion and hip dys-
plasia.

Methods and Materials: A retrospective, IRB-approved, controlled study
including 120 hips of consecutive patients with symptomatic FAI or hip
dysplasia was performed. Sagittal images of Pelvic CT scans were re-
viewed for all hips to calculate parameters for sagittal balance (PI, SS
and pelvic tilt). Frequency of patients with PI<40° ((lumbopelvic-complex
(LPC) Type 1), SS<35° and types of sacral slope (Type 1-4 of Roussouly
classification) was analysed.

The patients were allocated to the following groups: acetabular retro-
version (41 hips), hip dysplasia (47 hips) and hips with cam-FAI with nor-
mal acetabular morphology (32 hips, control group).

Results: (1)Frequency of PI<40° (LPC Type 1) was significantly(p<0.001)
increased in patients with acetabular retroversion (44%) or total acetab-
ular retroversion (73%) compared to hip dysplasia (11%).

(2)Frequency of SS<35° (Roussouly Type 1 or 2) was higher (29%) of the
patients with acetabular retroversion compared to patients with hip
dysplasia (11%).

(3)Frequency of SS>45° (Roussouly Type 4) was significantly(p<0.001)
higher of the patients with hip dysplasia (49%) compared to patients
with acetabular retroversion (12%).

Conclusion: Acetabular retroversion was associated with low PI, similar
to LPC (lumbo-pelvic-complex) type 1 and hip user. Decreased SS was
associated with hip impingement due to acetabular retroversion. De-
creased SS <35° was previously associated with reduced lumbar lordo-
sis. This could help to better understand low back pain of these patients.
Patients with acetabular retroversion and hip dysplasia have opposite
hip-spine relation and sagittal balance.
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Combined femoral and acetabular version is sex specific and differs
between patients with hip dysplasia and patients with FAI due to
acetabular retroversion

M. Meier', F.Schmaranzer?, S. Steppacher’, M. Tannast?, T. Lerch*
'Inselspital Universitdtsspital Bern, Orthopedic surgery, Bern,
Switzerland, ?Inselspital Universitdtsspital Bern, Radiology, Bern,
Switzerland, *HFR Fribourg, Orthopedic surgery, Fribourg, Switzerland,
‘Inselspital Bern, Bern University Hospital, University of Bern,
Department of diagnostic, interventional and pediatric Radiology, Bern,
Switzerland

Purpose: Frequency of abnormal femoral and acetabular version (AV)
and combinations are unclear in patients with developmental dysplasia
of the hip (DDH). This study aimed to investigate femoral version (FV), the
proportion of increased FV and femoral retroversion, and combined-ver-
sion (CV, FV+AV) in DDH patients and acetabular-retroversion (AR).
Methods and Materials: A retrospective IRB-approved observational
study was performed with 78 symptomatic DDH patients (90 hips) and
65 patients with femoroacetabular-impingement (FAI) due to AR (77 hips,
diagnosis on AP radiographs). CT/MRI-based measurement of FV (Mur-
phy method) and central AV were compared. Frequency of increased FV
(FV>25°), severely increased FV (FV>35°) and excessive FV (FV>45°) and
of decreased FV (FV<10°) and CV (McKibbin-index/COTAV-index) was an-
alysed.

Results: Mean FV and CV was significantly (p<0.001) increased of DDH
patients (mean+SD of 25+11° and 47+18°) compared to AR (16+11° and
28+13°). Mean FV of female DDH patients (27+16°) and AR (19+12°) was
significantly (p<0.001) increased compared to male DDH patients (18+13°)
and AR (13+8°). Frequency of increased FV (>25°) was 47% and of severely
increased FV (>35°) was 23% for DDH patients.

Proportion of femoral retroversion (FV<10°) was significantly (p<0.001)
higher in patients AR (31%) compared to DDH patients (17%). 18% of DDH
patients had AV>25° combined with FV>25°. Of patients with AR, 12% had
FV<10° combined with AV<10°.

Conclusion: Patients with DDH and AR have remarkable sex-related dif-
ferences of FV and CV. Frequency of severely increased FV>35° (23%) is
considerable for patients with DDH, but 177% exhibited decreased FV, that
could influence management. The different combinations underline the
importance of patient-specific evaluation before open hip preservation
surgery (periacetabular osteotomy and femoral derotation osteotomy)
and hiparthroscopy.

Pelvis MRI for cinematic rendering of Pelvis 3D models using fast T1
images and deep learning

T. Lerch', M. Meier? S. Steppacher? N. Gerber®, G. Zeng®, E.Schmaranzer’;
'Inselspital Bern, Bern University Hospital, University of Bern,
Department of diagnostic, interventional and pediatric Radiology, Bern,
Switzerland, ?Inselspital Universitdtsspital Bern, Orthopedic surgery,
Bern, Switzerland, ’ARTORG center, Universitdt Bern, Group Personalized
Medicine, Bern, Switzerland, “Inselspital Universitdtsspital Bern,
Radiology, Bern, Switzerland

Purpose: Pelvis MRl or hip MRI is performed for standard care of patients
with femoroacetabular impingement (FAI). Cinematic rendering of pelvis
3D models enhance preoperative diagnosis. MRI-based 3D dynamic hip
Impingement simulation enables patient-specific diagnosis of FAI

We aimed to investigate (1) feasibility and accuracy of cinematic render-
ing of MRI-based 3D-models of the pelvis and (2)to correlate impinge-
ment-free hip range of motion (ROM).

Methods and Materials: An IRB-approved controlled retrospective study
involving a total of 98 hips was performed. Of them, 30 patients with
symptomatic FAI (60 hips) and 19 asymptomatic volunteers (38 hips) un-
derwent 3-Tesla-MRI of the pelvis including rapid (AT 32sec) T1 VIBE DIX-
ON with 192 slices. Mean age of the 30 patients was 27+9 years and 50%
underwent surgery.

Machine learning for automatic segmentation of MRI-based 3D-models
was performed with a convolutional neural network and 5-fold cross val-
idation. Dice coefficient was calculated for 98 hips and Impingement-free
ROM was calculated for 30 patients comparing manual and automatic
MRI-based 3D-models.

Results: 1) Cinematic rendering of MRI-based 3D-models was feasible.
Dice coefficient of 30 FAI patients was 94.1% for the pelvis and 97.0% for
the proximal femur (95.5% and 97.5% for 19 volunteers).

(2) Detection of FAI showed no significant difference. Correlation for
Impingementfree flexion (r=0.93, p<0.001) was excellent for the 30 FAI
patients.

Conclusion: Automatic MRI-based 3D-models are feasible for cinematic
rendering.

Based on these results, we will use automatic segmentation of MR-based
3D-models for future clinical routine. This allows fast, radiation-free and
patient-specific preoperative surgical planning of hip preservation sur-
gery and hip arthroscopy for FAI patients of childbearing age.
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Patient satisfaction with digital mammography (DM) at a general
radiology department: A Patient-Reported Experience Measurement
(PREM)

G. Garuffi', G. Fischer? D. Lehnick®, A. Falk!, M. Meister’, J. Roos?,

S. Schrading’; 'Luzerner Kantonsspital, Radiologie, Sursee, Switzerland,
’Luzerner Kantonsspital, Radiologie, Luzern, Switzerland, *Universitat
Luzern, Clinical Trial Unit Central Switzerland, Luzern, Switzerland

Purpose: This prospective survey study aims to evaluate overall patient
satisfaction after DM by identifying personal, clinical, and procedural
factors associated with patient assurance and acceptance of DM.
Methods and Materials: All women (n=885) who underwent DM for dif-
ferent indications between 01/22 and 07/22 at the radiology department
(LUKS, Sursee) were asked to participate. Of those 565 (range 29-88y,
mean 58.5y, SD 8.5) (63.8%) were included and filled in a PREM ques-
tionnaire. All women gave written informed consent and the study was
ethically approved.

Overall satisfaction was recorded on a 7-point Likert scale. A binary var-
iable was used to distinguish between “fully” (score 7) and “not fully
satisfied” (score<7). The influence of personal, clinical, and procedural
factors on satisfaction was analyzed between both groups using de-
scriptive statistics. Fischer's exact tests, Kendall tau-b correlations,
binary logistic regressions were used to identify relevant factors that
altered satisfaction.

Results: 78% (429/550) of the study cohort was fully satisfied with DM
compared to 22% (121/550) who was not.

Personal (p<0.008) and procedural factors (p<0.004) were significantly
associated with patient satisfaction in both groups, whereas no signifi-
cant difference was found for clinical factors (p>0.1). The most relevant
factors influencing patients’ concerns were anxiety of the imaging result
(63%) and pain during DM (33%).

Fear and pain were negatively associated with satisfaction, reducing
the probability of being satisfied respectively by 10% and 19% (pseudo
R"2=0.3, Prob>chi2=0.00).

Conclusion: Anxiety and pain are important determinants of patient sat-
isfaction in DM. Detailed information and techniques for pain reduction
may improve patient assurance and acceptance of DM. This study helped
identify targets for procedure optimization and may help increase DM
attendance rates in a general hospital.

Short-time improvement in breast positioning performances using
a dedicated Al-platform for real-time feedback on mammographic
diagnostic quality

E. Riehle’, P. HejduRk? K. Borkowski?, S. Potthast?, N. Schmidt’;
"Universitdatsspital Basel, Radiology and Nuclear Medicine, Basel,
Switzerland, ?University Hospital Zurich, Institute of Diagnostic and
Interventional Radiology, Zurich, Switzerland, *Spital Limmattal,
Institute for Radiology, Schlieren, Switzerland, “University Hospital
Basel, Radiology and Nuclear Medicine, Basel, Switzerland

Purpose: Purpose

Diagnostic quality is well known to affect cancer detectability in mam-
mography. However, regular quality verification of the breast positioning
in mammographic imaging is a challenge in the daily routine.

The aim of this study is to evaluate the added value of providing re-
al-time feedback to the radiographers via a commercial software plat-
form based on artificial intelligence (Al) for the automatic determination
of the image quality following the “perfect”, "good”, “moderate”, and “in-
adequate” (PGMI) criteria.

Methods and Materials: In this study, 4128 mammograms from our in-
stitution acquired in 2021 were analyzed. The quality of the breast posi-
tioning was assessed using a commercial Al software platform (“b-box”
version 1.1, b-rayZ AG, Schlieren, Switzerland) for each breast. Cranio-
caudal (CC) and mediolateral oblique (MLO) projections were examined,
according to the PGMI criteria.

Results:

breasts Perfect Good  Moderate Inadequate mean var
before 1816 22,02%  46,37% 16,63% 14,63% 2,75 0,93
after 2312 3114% 46,63% 16,61% 5,62% 3,03 0,7

Percentage of breast images evaluated with the PGMI criteria before and after the
implementation of the Al-driven software

1816 images were evaluated before the integration and 2312 images were
evaluated 3 months after the integration of the software into the daily
routine, in order to access the impact of the software on the acquired
image quality.

After 3 months of software usage, the number of “perfect” examinations
increased from 22% to 31%. The percentage of “inadequate” images de-
creased from 15% to 6%. Results are proven to be statistically significant
with a p-value of < 0,01. Very experienced technicians as well as less
experienced technicians both improved their positioning quality.
Conclusion: Automated and real-time quality assurance of mammo-
grams in the daily routine significantly improved the image quality at
our institution. The radiographer’s professional development, as well
as the institution’s quality standards and documentation, can easily be
assessed and tracked with a good software platform.
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Assessing microcalcifications in breast CT: A BI-RADS-based approach
using a U-net convolutional neural network

A. Landsmann, C. Ruppert, K. Borkowski, A. Ciritsis, C. Rossi, A. Boss;
University Hospital Zurich, Institute for Diagnostic and Interventional
Radiology, Ztirich, Switzerland

Purpose: The aim of this study was to investigate the potential of a
U-net-based deep convolutional neural network (dCNN) to detect, seg-
ment, and classify microcalcifications in spiral breast CT.

Methods and Materials: 402 images of 63 patients were segmented and
classified by one radiologist according to the BI-RADS classification sys-
tem. For training of the U-net, BI-RADS 2 and 3 were merged into the
class ,probably benign microcalcifications” whereas BI-RADS 4 and 5
were merged into the class ,suspicious microcalcifications”. The data
were split into an 80:20 proportion for training and testing. Six different
models were trained, and performance on detection (pixel accuracy),
segmentation (intersection over union, loU), and classification (recall,
precision, f1-score) were evaluated.

Results: U-net model 2 showed the best overall performance with a pixel
accuracy of 99.4% on the test dataset. The model yielded high accuracy
on segmentation with an loU of 98.7%. With 3 false negatives and 1 true
positive, model 2 yielded a recall of 92.3%, a precision of 97,5%, and the
f1-score was 95,1% for classification. The interreader agreement on mi-
crocalcification classification between U-net model 2 and the radiologist
was almost perfect with a Cohen’s Kappa of 0.89.

Conclusion: U-net-based dCNN can be trained to detect, segment, and
classify microcalcifications in breast CT according to the BI-RADS stand-
ard. Yielding high performance indices comparable to a radiologist, our
U-net-based neural network can serve as an observer-independent and
time-effective approach for evaluating breast-CT examinations consist-
ing of more than 2000 images.

A-222

Systematic analysis of changes in radiomics features during dynamic
breast-MRI: Evaluation of specific biomarkers

A. Landsmann’, C. Ruppert’, S. Nowakowska', A. Ciritsis’, J. Wieler’,
M. C. Wurnig? C. Rossi', A. Boss'; 'University Hospital Zurich, Institute for
Diagnostic and Interventional Radiology, Zirich, Switzerland, Hospital
Lachen AG, Institute of Diagnostic Radiology, Lachen, Switzerland

Purpose: In this retrospective, single-center study we investigate the
changes of radiomics features during dynamic breast-MRI for healthy
tissue compared to benign and malignant lesions.

Methods and Materials: 60 patients underwent breast-MRI using a dy-
namic 3D gradient-echo sequence. Changes of 34 texture features (TF)
in 30 benign and 30 malignant lesions were calculated for 5 dynamic
datasets and corresponding 4 subtraction datasets. Statistical analysis
was performed with ANOVA, and systematic changes in features were
described by linear and polynomial regression models.

Results: ANOVA revealed significant differences (p <0.05) between nor-
mal tissue and lesions in 13 TF, compared to 9 TF between benign and
malignant lesions. Most TF showed significant differences in early dy-
namic and subtraction datasets. TF associated with homogeneity were
suitable to discriminate between healthy parenchyma and lesions,
whereas run-length features were more suitable to discriminate be-
tween benign and malignant lesions. Run length nonuniformity (RLN)
was the only feature able to distinguish between all three classes with
an AUC of 88.3 %. Characteristic changes were observed with a system-
atic increase or decrease for most TF with mostly polynomial behavior.
Slopes showed earlier peaks in malignant lesions, compared to benign
lesions. Mean values for the coefficient of determination were higher
during subtraction sequences, compared to dynamic sequences (benign:
0.98 vs 0. 72; malignant: 0.94 vs 0.74).

Conclusion: TF of breast lesions follow characteristic patterns during
dynamic breast-MRI, distinguishing benign from malignant lesions. Early
dynamic and subtraction datasets are particularly suitable for texture
analysis in breast-MRI. Features associated with tissue homogeneity
seem to be indicative of benign lesions.

Segmentation and classification of mammographic microcalcifications
using a deep learning algorithm mimicking human decision-making.

|. Kajuter', C. Ruppert?, P. Hejduk? K. BorkowsRi?, J. Cyriac’, S. Potthast?,
N. Schmidt’; "University Hospital Basel, Department of Radiology

and Nuclear Medicine, Basel, Switzerland, ?University Hospital

Zurich, Institute of Diagnostic and Interventional Radiology, Zlirich,
Switzerland, *Limmattal Hospital, Radiology Institute, Schlieren,
Switzerland

Purpose: Microcalcifications are a typical mammography finding of
breast cancer; however, they can also be associated with benign chang-
es. The differentiation between suspicious and benign microcalcifica-
tions is a tedious task requiring expertise, experience and routine.

An Al algorithm mimicking human decision-making could be useful to
differentiate between benign and suspicious morphology of microcal-
cifications.

The aim of this study is to train and evaluate a multiclass U-Net for
automated microcalcification segmentation and BI-RADS based classi-
fication.

Methods and Materials: In our study, we include 1288 digital mammo-
grams and tomosyntheses from the University Hospital Basel with a
corresponding radiology report stating suspicious microcalcifications.
A radiology resident, segmenting and classifying microcalcifications as
benign or suspicious, manually annotated the dataset. A multiclass UNet
developed by the Al-software company b-rayZ was trained with 904 im-
ages, validated with 258 images, and tested with 126 images, and pre-
dicts segmented masks for benign and suspicious calcifications.
Segmented and classified calcifications were manually counted and
compared to the human reading as the ground truth.

Results: Confusion matrixes of the network’s performance in the test
dataset were built. In this mono-center test dataset, both benign and
suspicious calcifications were mostly detected and correctly classified
to the segmented mask. We could find an overall agreement of 76% be-
tween network’s output and human reading.

To further characterize the reliability of the network, next steps include
external validation with mammograms from other centers and evalua-
tion of interreader agreement with the network.

Conclusion: A multiclass U-Net was successfully trained and tested for
automated segmentation and classification of microcalcifications into
benign and suspicious categories.

It could support radiologists to deal with increasing numbers of images
and boost the accuracy of diagnosis and quality of patients care.
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Upgrade rates of non-malignant breast papillary lesions diagnosed at
core-needle biopsy: A meta-analysis of 5271 lesions

M. Palerma'’, A. Cozzi", M. Cac?, L. Rossi3, M. Manganiello', F. Del Grande’,
S. Schiaffino’; 'Ente Ospedaliero Cantonale, Istituto Imaging della
Svizzera Italiana (IIMSI), Lugano, Switzerland, 2Universita degli Studi di
Milano, Postgraduation School in Radiodiagnostics, Milano, Italy, *Ente
Ospedaliero Cantonale, Centro di Senologia della Svizzera Italiana,
Lugano, Switzerland, “Universita della Svizzera Italiana, Facolta di
Scienze Biomediche, Lugano, Switzerland

Purpose: To perform a systematic review and meta-analysis of the up-
grade rates to in situ and invasive cancer of nonmalignant breast papil-
lary lesions diagnosed at core-needle biopsy.

Methods and Materials: Following the PRISMA checklists, the PubMed
and EMBASE databases were searched for articles published up to De-
cember 31, 2021, reporting the upgrade to in situ or invasive cancer of
non-malignant breast papillary lesions diagnosed at core-needle biop-
sy, with surgical pathology and/or follow-up as reference standard. Ar-
ticles were selected in two rounds (title and abstract, then full-text) by
two independent readers.

Random-effects meta-analyses of single proportions with the Free-
man-Tukey transformation were performed on included articles.
Results: A total of 63 studies (5009 women, 5271 non-malignant papil-
lary lesions) from 13 countries published between 1999 and 2021 were
included in quantitative synthesis. The overall summary upgrade rate to
malignancy was 11.1% (95% Cl 9.1-13.5%), whereas the overall summary
upgrade rate to in situ cancer was 8.5% (95% Cl 5.7-12.1%) and the overall
summary upgrade rate to invasive cancer was 2.2% (95% Cl 0.7-3.3%).
Among 1987 lesions specified to be without atypia (from 27 studies) the
summary upgrade rate to malignancy was 3.6% (95% Cl 2.6-6.8%), the
summary upgrade rate to in situ cancer was 3.5% (95% Cl 1.9-5.6%), and
the summary upgrade rate to invasive cancer was 0.1% (95% Cl 0.0-0.4%).
Among 626 papillary lesions with atypia (from 25 studies) the summary
upgrade rate to malignancy was 37.9% (95% Cl 24.8-50.7%), the summary
upgrade rate to in situ cancer was 22.4% (95% Cl 13.0-30.9%), and the
summary upgrade rate to invasive cancer was 4.6% (95% Cl 0.7-7.9%).
Conclusion: The upgrade of core-needle biopsy-diagnosed breast pap-
illary lesions to in situ cancer is 4- to 35-fold more frequent than the
upgrade to invasive cancer.

MR conditional breast tissue expander: First in human multi-case
application assessing MRI-related potential complications and image
quality

S. Schiaffina', A. Cozzi', A. Scarano’, B. Pompef?, A. Catic? C. Catanese’,

M. Palermo’, M. Manganiello’, F. Del Grande'?, Y. Harder? 'Ente Ospedaliero
Cantonale, Istituto Imaging della Svizzera Italiana (IIMSI), Lugano,
Switzerland, ?Ente Ospedaliero Cantonale, Servizio di Chirurgia Plastica,
Ricostruttiva ed Estetica, Lugano, Switzerland, *Universita della Svizzera
Italiana, Facolta di Scienze Biomediche, Lugano, Switzerland

Purpose: To assess, in its first in human multi-case application, poten-
tial complications and effects on overall MRI quality, with a focus on ar-
tifact-prone diffusion-weighted imaging (DWI) sequences, of a recently
developed and tested in vitro as “MRI conditional” breast tissue expand-
er (Motiva FLORA®) with a passive radiofrequency identification (RFID)
injection port.

Methods and Materials: We retrieved all patients that according to the
study protocol underwent preoperative breast MRl on a 3TMRI unit be-
fore breast tissue expander exchange surgery. The MRI protocol included
T1-weighted, T2-weighted and DWI sequences. Patients were monitored
during and after MRI for the potential complications (expander heating
or displacement, RFID component damage). A board-certified breast ra-
diologist (6 years of experience in breast MRI) evaluated DWI sequences
quality with a four-level scale (“Poor”, “Sufficient”, “Good”, “Excellent”)
and measured maximum diameter of RFID-related artifact in T1-weight-
ed and DWI sequences (the side with largest artifact in patients with
bilateral expanders).

Results: A total of 23 MRI examinations were performed in 23 patients
(median age 51 years, interquartile range 47-57), 11/23 (48%) with unilat-
eral and 12/23 (52%) with bilateral expanders. All 23 examinations were
completed without any complication related to expander displacement,
heating, or RFID component damage.

DWI quality was graded poor in 1/23 (4%), sufficient in 6/23 (26%), good in
10/23 (43%), excellent in 6/23examinations (26%). The median maximum
diameter of RFID-related artifact was 11 mm (IQR 9-12 mm) in T1-weight-
ed sequences and 33 mm (IQR 29-35 mm) in DWI sequences.
Conclusion: No MRI-related complications and low negative effects on
overall MRI quality were found in consecutive patients implanted with
MR conditional breast tissue expander undergoing preoperative breast
MRI.
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Semi-automated volumetry of solid pulmonary nodules: Intra-individ-
ual comparison of standard dose and chest X-ray equivalent ultralow
dose chest CT scans

T Ottilinger"? K. Martini??, B. Baessler>*, T. Sartoretti*>°, R. W. Bauer®,
S. Leschka’, E. Sartoretti*®, J. E. Walter®, T. Frauenfelder?3, S. Wildermuth',
H. Alkadhi?3, M. Messerli*®; 'Cantonal Hospital St.Gallen, Division of
Radiology and Nuclear Medicine, St.Gallen, Switzerland, ?University of
Zurich, Faculty of Medicine, Zurich, Switzerland, *University Hospital
Zurich, Institute of Diagnostic and Interventional Radiology, Zurich,
Switzerland, “University Hospital Wuerzburg, Department of Diagnostic
and Interventional Radiology, Wuerzburg, Germany, *University Hospital
Zurich, Department of Nuclear Medicine, Zurich, Switzerland, 6RNS,
Private Radiology and Radiation Therapy Group, Wiesbaden, Germany

Purpose: To determine the performance of semi-automated volumetry
of solid pulmonary nodules on X-ray equivalent ultralow dose chest CT
scans (ULD) relative to standard dose (SD) chest CT scans and evaluate
how kernel and iterative reconstruction selection impacts the results.
Methods and Materials: Ninety-four consecutive patients from a pro-
spective single-center study recieved clinically indicated SD chest CT
(1.9 + 0.8 mSv) and additional ULD chest CT (0.13 + 0.01 mSv). Reconstruc-
tion was carried out with a soft tissue (Br40) and lung (Bl64) kernel as
well as with Filtered Back Projection (FBP) and Iterative Reconstruction
(ADMIRE-3 and ADMIRE-5). One hundred and forty-eight solid pulmonary
nodules were identified and semi-automated volumetry performed.
Comparison of nodule volumes amongst all reconstructions focused on
the agreement between SD and ULD scans.

Results: The nodule volumes measured ranged from 58.5 (28.8-126) mm?
for ADMIRE-5 Br40 ULD reconstructions to 72.5 (39-134) mm? for FBP Bl64
SD reconstructions with significant differences between reconstructions
(p < 0.001). Interscan agreement of volumes between two given recon-
structions ranged from ICC = 0.605 to ICC = 0.999. Between SD and ULD
scans, the highest agreement of nodule volumes was found for FBP Br40
(ICC = 0.995), FBP Bl64 (ICC = 0.939) and ADMIRE-5 Bl64 (ICC = 0.994). Re-
duced interscan agreement occured on ADMIRE-3 reconstructions (ICCs
from 0.788 - 0.882).

Conclusion: Choice of kernel and reconstruction algorithm highly affects
the interscan agreement of nodule volumes between SD and ULD. How-
ever, caution should be taken when comparing two image series that
were not identically reconstructed.

AssessNet-19: An Artificial Intelligence Severity Assessment Model for
Acute COVID-19 Pneumonia : Performance Evaluation

A. Péllinger’, J. A. Garcia Henao? D. V. Bower', A. Depotter’,

H. Saint-James’, H. Bajercius’, P. T. Todorova’, M. C. Barroso',

G. He’, J. Yang’, C. You®, L. H. Staib®, C. Gange’, R. E. Ledda®,

A. H. C. Pahud de Mortanges’, C. Caminitié, M. Silva®, I. O. Cortopass/?,

C. S. Dela Cruz'®, W. Hautz", H. M. Bonel®?, N. Sverzellati®, J. S. Duncan?,
M. Reyes?; 'Inselspital Bern, Department of Diagnostic, Interventional
and Pediatric Radiology, Bern, Switzerland, *University of Bern, ARTORG
Center for Biomedical Research, Bern, Switzerland, *Yale School of
Medicine, Department of Radiology & Biomedical Imaging, New Haven,
United States, “Yale University, Department of Biomedical Engineering,
New Haven, United States, °Yale University, Department of Electrical
Engineering, New Haven, United States, ®University Hospital of Parma,
Section of “Scienze Radiologiche”, Diagnostic Department, Parma, Italy,
’University of Bern, Department of Internal Medicine, Bern, Switzerland,
8University Hospital of Parma, Ricerca Clinica ed Epidemiologica, Parma,
Italy, °Mayo Clinic College of Medicine and Science, Department of
Radiology, Florida, United States, "Yale School of Medicine, Section of
Pulmonary, Critical Care, and Sleep Medicine, Department of Internal
Medicine, New Haven, United States, "Inselspital Bern, Department

of Emergency Medicine, Bern, Switzerland, “Lindenhof Gruppe Bern,
Department of Radiology, Bern, Switzerland

Purpose: To compare and quantify the performance of an Al-based se-
verity assessment model (AssessNet-19) between a single-class, mul-
ti-class lesion-segmentation model, and a qualitative score assessment
by expert radiologists.

Methods and Materials: AssessNet-19 was trained in two stages in this
retrospective study. First, we trained a 2D U-Net neural network to au-
tomate multi-class lesion segmentations, then extensive radiomic fea-
tures were extracted from these lesions. The feature set was reduced
through LASSO regression and then used to train an XGBoost algorithm
to classify patient severity based on the WHO clinical progression scale
(Marshall et al., THE LANCET. 2020). WHO severity scores were calculated
using clinical data within + 12 hours from CT acquisition establishing
ground truth. Aggregating the WHO scores led to a 4-state severity scale:
ambulatory mild, hospitalized moderate, hospitalized severe, and intu-
bated critical. Two multi-center cohorts were collected: a development
cohort of 145 subjects randomly stratified into a training and test set
(118:27); each with 10 manually segmented axial slices. A validation co-
hort of 93 subjects with Al-generated segmentation. Three expert ra-
diologists separately assessed qualitative severity scores. Finally, we
evaluated and compared the severity assessment performance.
Results: AssessNet-19 yielded mean Fl1-score of 0.74+0.017 with a mul-
ti-class lesion model in the validation cohort and 0.72+0.02 in the de-
velopment cohort while the single-class model yielded mean F1-scores
of 0.52+0.03 in the development cohort and 0.63+0.01 in the validation
cohort. The expert radiologists’ qualitative score assessment yielded
mean F1-scores of 0.45+0.09 in the development cohort and 0.62+0.03 in
the validation cohort.

Conclusion: AssessNet-19 multi-class lesion model outperformed a sin-
gle-class lesion model and an expert radiologists’ qualitative score in
patient severity assessment.

Supported by SNSF, NRP 78 Grant N 407840 198388
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Potential of photon-counting detector CT with ultra-high-resolution
and 1024-pixel image matrix for the assessment of interstitial lung
disease in patients with systemic sclerosis

L. Jungblut, T. Sartoretti, A. Landsmann, D. Nakhostin, T. E[-Rabadi,

V. Mergen, T. Frauenfelder, K. Martini; Diagnostic and Interventional
Radiology University Hospital Zurich University of Zurich, Diagnostic and
Interventional Radiology, Ziirich, Switzerland

Purpose: To evaluate the potential of ultra-high resolution and 1024 ma-
trix in photon-counting detector computed tomography (PCD-CT) in the
assessment of interstitial lung disease (ILD) in patients with systemic
sclerosis (Ssc).

Methods and Materials: In this IRB-approved study, patients with Ssc
referred for ILD-CT screening on a PCD-CT were included. All scans were
performed at 100 kVp at an image quality (1Q) level of 15 with a matrix
size of 512x512 and 1024x1024; each at a slice thickness of 1.5 and 0.22mm,
respectively. Image noise was measured by placing a ROl in the trachea.
Subjective image quality (overall image quality, image sharpness, image
noise) as well as ILD-typical changes (groundglass opacities and coarse
reticulations) were assessed by two blinded readers on a 5-point Lik-
ert-scale.

Results: 100 patients (mean age 55 years; 80 female) were retrospectively
included. Mean CTDIvol was 0.68+0.15mGy. Least image noise was found
at a slice thickness of 1.5mm and 512 matrix size (p<0.001;82.3HU%8.99).
In subjective image quality interreader agreement ranged from fair to
almost perfect (Krippendorff alpha: 0.266-0.857). Overall image quality
was rated best at 1.5mm slice thickness with a 1024 matrix size (reader
1:4(4.4), reader 2:5(4.5)). Image sharpness at 0.2mm slice thickness sig-
nificantly outperformed (p<0.001, median:5(5.5) for both readers at both
matrix sizes) the 1.5mm reconstructions.

Overall image quality was rated best (p<0.001) for 1.5mm/1024 recon-
structions and image noise was least (p<0.001) in 1.5mm/512 images. In
the evaluation of ILD changes 0.2mm slices significantly outperformed
(p<0.001) images with 1.5mm slice thickness while there was no signifi-
cant difference between the matrix sizes.

Conclusion: Eventough objective and subjective image noise was signif-
icantly higher at a slice thickness of 0.2mm, image sharpness as well as
visability of subtle groundglass opacities and coarse reticulations was
superior compared to 1.5mm reconstructions without significant differ-
ences among matrix sizes.
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Prospective evaluation of Tumor Regression Grade on MR (mrTRG) in
pre-operative staging of esophageal cancer

P._Chapellier’, F. Fasquelle? C. Saglietti?, R. Kinj?, S. Mantziari*,

L. Haefliger', M. Jreige®, N. Vietti Violi', C. Dromain’; 'CHUV, radiology,
Lausanne, Switzerland, ?CHUV, pathology, Lausanne, Switzerland, *CHUV,
nuclear medicine, Lausanne, Switzerland, “CHUV, bariatric surgery,
Lausanne, Switzerland, *CHUV, Radiology, lausanne, Switzerland

Purpose: To develop a mrTRG score tailored to restage esophageal can-
cer (EC) after neoadjuvant therapy; and assess its diagnostic perfor-
mance for tumor response evaluation compared with pathological TRG
(PTRG)

Methods and Materials: From 2018 to 2022, all consecutive patients
with newly diagnosed EC and planned neoadjuvant treatment under-
went two MR examinations for initial staging and restaging 4-6 weeks
after adjuvant treatment. Two different mrTRG classifications, based on
fibrosis and tumor residue rate, equivalent to the Mandard and Becker
classifications, were developed. Two readers independently assessed
the mrTRG grade, first on T2W and DW MR Images (unenhanced-MRlI),
and then with addition of enhanced T1W images (enhanced-MRI). mTRG
were compared with pTRG using percent agreement and weighted Co-
hen’s Kappa.

Results: 28 patients (63+9.2 yo; 24 males) were included. Agreement
between pTRG and mrTRG was moderate with a percent agreement
(p)=88.4%, kappa (k)=0.57 and p=84.5%, k=0.52 for Mandard and Becker
respectively on enhanced-MRI and p=87.5%, k=0.54 and p=83.3%, k=0.51,
for Mandard and Becker respectively on unenhanced-MRI. Agreement
was improved to substantial when grouping grades 1-2 for Mandard and
1a-1b for Becker with p=90.5%, k=0.68 and p=89.3%, k=0.65 respectively
for enhanced-MRI and p=85.7%, k=0.64 and p=83.9%, k=0.62 respectively
for unenhanced-MRI.

Conclusion: MRI-based tumor regression grading applying the principle
of histopathology TGR on T2w and DW images is accurate for preopera-
tive assessment of response to therapy in esophageal cancer, even more
when grouping the 2 first grades.

A-157

Pseudoenhancement in cystic renal lesions with photon-counting CT -
Impact of virtual monoenergetic images on lesion classification

K_A. Schade, V. Mergen, T. Sartoretti, T. Frauenfelder, H. Alkadhi, A. Euler;
University Hospital of Ziirich, Institute for Diagnostic and Interventional
Radiology, Zirich, Switzerland

Purpose: To investigate the impact of virtual monoenergetic images
(VMI) from photon-counting detector CT (PCDCT) on the enhancement
and classification of cystic renal lesions.

Methods and Materials: In this retrospective IRB-approved study, con-
secutive adult patients (n=86; mean age, 74+9 years; age range, 51-92
years; 74 male, 12 female) with cystic renal lesions who underwent a
triphasic examination on a first-generation dual-source PCD-CT between
July 2021 and November 2021 were included. Only nonenhancing cysts
(enhancement difference <10HU) between unenhanced and venous
phase at 70 keV were included. VMI from 40 to 190keV with increments
of 10keV were reconstructed from the venous phase. CT-attenuation was
measured in each cyst and in adjacent parenchyma in unenhanced and
venous VMI.

Enhancement between unenhanced and VMI was calculated to classify
each lesion as non-enhancing (<10HU), equivocally enhancing (10-19HU),
and enhancing (220HU). Classification changes as a function of VM| en-
ergy were assessed. Pearson correlation coefficient, the Kruskal-Wallis
and the Chi-square test were used.

Results: 86 patients with 160 non-enhancing cysts (17.6£10mm) were
included. CT attenuation of the cysts increased from higher to lower
VMI-energies with a mean attenuation of 4+11 HU at 190keV to 36+17 HU at
40keV. Mean attenuation of the renal parenchyma was 43+4 HU at 190keV
and 414+70 HU at 40keV. For each VMI-energy, no cyst exhibited enhance-
ment from 70keV to 190keV. At 40, 50, and 60keV, 35%, 29% and 9% of
cysts showed equivocal and 47%, 11%, and 0% definite enhancement, re-
spectively. There was no influence of size (p=0.13) or cyst location (p=0.9)
on enhancement classification.

Conclusion: VMI has a relevant impact on enhancement and classifica-
tion of renal cysts. VMI at energy levels below 70 keV leads to misclassi-
fication in a large number of renal cysts.

The Future of Hepatocellular Carcinoma Screening: Non-Contrast
Abbreviated MRI versus Dynamic Abbreviated MRI

R. Girardet', P_eltsch', G. Manasseh', M. Dubois? M. Jreige’,

C. Du Pasquier', M. Gulizia', Y. Aleman GomeZz', M. Fraga Christinet?,

J. Richiardi', E. Canniff', M. Bonvin', L. Fernandes Mendes', B. Taoul/®,

C. Dromain’, N. Vietti Violi'; "CHUV, Radiology, Lausanne, Switzerland,
2CHUV, Gastroenterology, Lausanne, Switzerland, *Mount Sinai Hospital,
Radiology, New York, United States

Purpose: To compare the diagnostic performance of 2 abbreviated MRI
sets [non-contrast (NC)-AMRI, and dynamic (Dyn)-AMRI] to complete MRI
for hepato-celluar carcinoma (HCC) detection in an at-risk population.
Methods and Materials: This retrospective study included 351 patients
(M/F: 264/87, mean age: 58 y.0.) with chronic liver disease, who under-
went extracellular contrast-enhanced MRI between 2014 and 2020 at our
institution. Two reconstructed AMRI sets, NC-AMRI [T2-weighted imaging
(T2wi) + diffusion-weighted imaging (DWI)], Dyn-AMRI [T2wi + dynamic
Tlwi] and complete MRI were assessed by 2 independent radiologists.
Lesions were categorized using LI-RADS or an adapted LI-RADS score.
Each exam was classified as HCC-positive or HCC-negative according to
the reference standard, based on all available patient data. Interread-
er agreement was assessed. Diagnostic performance was compared in-
cluding with combination with AFP

Results: The reference standard found 83/351 HCC positive patients (in-
cidence 23.6%, median size: 22 mm, range:10-142mm). Interreader agree-
ment was substantial for all sets. Sensitivity of Dyn-AMRI and complete
MRI (both 92.8%) were similar (p=1), significantly higher than NC-AMRI
(72.3%, p<0.001). Specificities were not different between sets. The com-
bination of reading sets with AFP improved sensitivities (all p<0.05) of
Dyn-AMRI (98.8%), complete MRI (98.8%) and NC-AMRI (92.8%). In a sub-
group analysis of patients with small-sized HCCs (<2 cm), sensitivities of
Dyn-AMRI (85.3%) and complete MRI (88.2%) remained similar (p=0.564),
further outperforming NC-AMRI (52.9%, both p<0.05). However, NC-AMRI
with AFP had similar sensitivity to Dyn-AMRI (p=0.706).

Conclusion: Dyn-AMRI has similar diagnostic performance to complete
MRI for HCC detection, while both outperform NC-AMRI, especially for
small-sized HCCs (<2 ¢cm). The combination with AFP increases NC-AMRI
diagnostic performance, making it similar to Dyn-AMRI and complete MRI
alone.
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0-RADS MRI: A meta-analysis of diagnostic performance and of
category-wise malignancy rates

A. Cozzi', S. Rizzo"?, M. Dolciami?, F. Del Grande"? A. Scarano’,

A. Papadia®“, B. Gui®, N. Gandolfo®, C. Catalano’, L. Manganaro®; 'Ente
Ospedaliero Cantonale, Istituto Imaging della Svizzera Italiana (1IMSI),
Lugano, Switzerland, ?Universita della Svizzera Italiana, Facolta di
Scienze Biomediche, Lugano, Switzerland, *Universita degli Studi di
Roma La Sapienza, Department of Radiological, Oncological and
Pathological Sciences, Roma, Italy, “Ente Ospedaliero Cantonale,
Servizio di Ginecologia e Ostetricia, Lugano, Switzerland, *Fondazione
Policlinico Universitario Agostino Gemelli IRCCS, Department of
Bioimaging, Radiation Oncology and Hematology, Roma, Italy,
®Ospedale Villa Scassi ASL 3, Unit of Radiology, Genova, Italy

Purpose: To systematically review and meta-analyze the diagnostic per-
formance of pelvic MRl examinations performed to characterize US-in-
determinate adnexal lesions and interpreted using the ADNEX-MR score
and the Ovarian-Adnexal Imaging Reporting and Data System (0-RADS
MRI), also meta-analyzing malignancy rates in each ADNEX/O-RADS MRI
category.

Methods and Materials: A systematic literature search from May 2013
(publication of the ADNEX-MR score) to September 2022 was performed.
Studies reporting the use of pelvic MRI interpreted with the ADNEX-
/O-RADS MRI systems to characterize US-indeterminate adnexal lesions,
with pathology and/or follow-up as reference standard, were included.
Summary estimates of diagnostic performance were obtained with the
bivariate random-effects model, while category-wise summary malig-
nancy rates of ADNEX/O-RADS MRI 2, 3, 4, and 5 lesions were obtained
with a random-effects model. Effects of covariates on diagnostic perfor-
mance were investigated through meta-regression.

Results: Thirteen study parts from 12 studies (3731 women) met the in-
clusion criteria. Diagnostic performance metaanalysis on 4012 lesions
found a 92% summary sensitivity (95% Cl 88-95%) and a 91% summary
specificity (95% Cl 89-93%). The meta-analysis of malignancy rates on
3641 lesions showed a summary malignancy rate of 0.1% (95% Cl 0-1%)
among 1894 ADNEX/O-RADS MRI 2 lesions, of 6% (95% Cl 3-9%) among
758 ADNEX/O-RADS MRI 3 lesions, of 60% (95% Cl 52-67%) among 450
ADNEX/O-RADS MRI 4 lesions, of 96% (95% Cl 92-99%) among 539 ADNEX-
/O-RADS MRI 5 lesions.

Conclusion: The use of the ADNEX-MR/O-RADS systems to interpret pel-
vic MRI yields high diagnostic performance for the characterization of
US-indeterminate adnexal lesions. Summary estimates of malignancy
rates in the ADNEX/O-RADS MRI 4 and ADNEX/O-RADS MRI 5 categories
were higher than predicted ones.

CT- based body composition in non-Hodgkin lymphoma patients:
Changes after treatment and association with response and survival

G. Raia’, M. C. Pirosa? F. Esposito?, V. Chianca’, A. CozzP?, L. Ceriani®*,

E. Zucca?“, F. Del Grande"*, S. Rizzo"*; 'Ente Ospedaliero Cantonale (EOC),
Istituto Imaging della Svizzera Italiana (IIMSI), Lugano, Switzerland, Ente
Ospedaliero Cantonale (EOC), Istituto Oncologico della Svizzera Italiana
(10S1), Bellinzona, Switzerland, *Policlinico San Donato, Radiologia,
Milano, Italy, “Universita della Svizzera Italiana, Facolta di Scienze
biomediche, Lugano, Switzerland

Purpose: Primary objective was to assess changes of bone mineral
density (BMD) in non-Hodgkin lymphoma (NHL) patients treated with
rituximab-cyclophosphamide-hydroxydaunorubicin hydrochloride-vin-
cristine-prednisone (R-CHOP)-like chemotherapy regimen. Secondary
objectives were to assess other body composition features changes,
and the association of pre-therapy values, as well as body composition
changes after therapy, with survival.

Methods and Materials: Inclusion criteria were age>18 years; R-CHOP like
regimen; availability of baseline and end of treatment PET-CT images;
follow-up>12 months. Main clinical data were collected, including body
mass index; date of last contact; date of progression and date of death.
From the CT images of PET-CTs, BMD was assessed at the L1 level; the
other body composition values were assessed through a dedicated soft-
ware at the L3 level.

Descriptive statistics were reported as mean + standard deviation or
frequencies and percentages. Statistical comparisons of body composi-
tion variables were performed using the Wilcoxon rank test. For qualita-
tive variables, the Fisher exact test was used. Log rank test was used to
compare survivals.

Results: Eighty-two patients were included. The mean follow-up
was 37.5£21.4 months. A significant difference was found in BMD be-
fore (131.2¢45.3 HU) and after (113.9+46.9 HU) R-CHOP like treatment
(p<0.0001). The same trend was observed for skeletal muscle area (SMA)
(before: 129.5+34.6 cm?, after: 123.0¢30.5 cm?, p=0.004) and skeletal mus-
cle index (SMI) (before: 46.0+10.2 cm?/m?, after: 44.0+9.1 cm?/m2, p=0.006).
No significant association was demonstrated between body composi-
tion values, progression free survival (PFS) and overall survival (OS).
Conclusion: The R-CHOP like treatment in NHL patients was associated
with a significant loss of BMD, SMA and SMI.
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Body composition as a predictor of chemotherapy-related toxicity in
pancreatic cancer patients: A systematic review

G. Di Bella', S. Rizzo"? I. Scala?, A. Rodriguez Robayo’, M. CefalP?,

S. De Dosso?, S. Cappio’, G. Xhepa', F. Del Grande'? 'Istituto Imaging
della Svizzera Italiana, Radiology, Lugano, Switzerland, *Universita della
Svizzera Italiana, Facolta di Scienze biomediche, Lugano, Switzerland,
3Istituto Oncologico della Svizzera Italiana, Oncologia, Bellinzona,
Switzerland

Purpose: The objective of this systematic review was to assess associa-
tions between quantitative body composition measures extracted from
imaging examinations and chemotherapy-related toxicity in pancreat-
ic cancer patients. A secondary objective was to evaluate the different
definitions of sarcopenia across included studies.

Methods and Materials: This systematic review was conducted accord-
ing to the PRISMA statement. A comprehensive literature search of three
electronic databases was performed by two authors. For each eligible
article, information was collected concerning the clinical setting; popu-
lation characteristics; technical information; body composition features
evaluated; CA19.9 tumor marker levels; chemotherapy drugs adminis-
tered; toxicities (hematologic, nausea/vomiting, diarrhea, neuropathy,
overall toxicity); association of body composition values with toxicities.
The overall quality of the included studies was critically evaluated.
Results: After the initial retrieval of 1137 articles, the systematic review
included 12 articles. The number of patients included ranged between
17 and 251; mean/median age ranged between 63 and 77 years; the per-
centage of sarcopenic patients ranged between 23 and 76%. The most
frequent body composition parameter evaluated was skeletal muscle
index. Chemotherapy regimens included gemcitabine (as monotherapy
or in combination with other drugs); FOLFIRINOX and S-1. Among the tri-
als including gemcitabine, 2/9 demonstrated an association with tox-
icity, whereas 7/9 did not; among those including FOLFIRINOX, 1 among
those including FOLFIRINOX, only one demonstrated associated toxicity.
Altogether, 4/12 papers demonstrated an association between the body
composition values and the development of chemotherapyrelated tox-
icities.

Conclusion: There is a wide variability of results about the association
of body composition and chemotherapy-related toxicity in PC patients.
Cut-off values to define sarcopenia in PC patients are not yet uniformly
defined.

Repeatability and reproducibility of MRI-derived liver surface
nodularity across GE, Philips and Siemens scanners at 1.5T and 3T

G. Ralli’, J. Peixoto’, B. Paun’, R. Salvati’, M. Pansini?, C. Duncker?,

P. Aljabar’, M. Robson’; "Perspectum, Imaging Science, Oxford,
United Kingdom, ?Oxford University Hospitals NHS Foundation Trust,
Department of Radiology, Oxford, United Kingdom

Purpose: Liver surface nodularity (LSN) can accurately detect cirrhosis
[1], but its reproducibility across MRI systems has not been investigated.
Methods and Materials: A 10x10x10 cm phantom containing four surfac-
es was 3D-printed: one surface represents a flat plane and the rest were
generated from CT-derived liver segmentations of three patients, whose
liver surfaces were judged by a radiologist as smooth, having low-ampli-
tude roughness and having large nodules, respectively.

The phantom was flood-filled with fluid (water doped with 0.15mM MnCL,)
and scanned twice with a specific T1-weighted 3D-SPGR sequence on GE
(Voyager 1.5T, Premier 3T), Philips (Ingenia 1.5T, Achieva 3T), and Siemens
(Avanto 1.5T, Skyra 3T) scanners. To measure LSN, the mean absolute
difference between the surface, estimated with an active contour mod-
el, before and after smoothing was averaged over all axial MRI slices.
Smoothing is performed in the Fourier domain (unlike [1] which used
splines). LSN has units of tenths of a millimetre, though is convention-
ally quoted without dimensions [1]. Scan/rescan repeatability and cross
scanner reproducibility (using Siemens 3T as reference) were measured
using 95% limits of agreement (LoA).

Results: The median (range; coefficient of variation) LSN scores for each
surface, over all scanners were 0.6 (0.3-0.7; 22%), 2.2 (2.0-2.3; 5%), 3.1 (2.9-
3.1; 3%) and 7.5 (7.2-7.9; 3%). The scan/rescan and cross-scanner LoA lay
in the ranges [-0.2,+0.3] and [-0.5,+0.5], respectively, which is below the
image voxel dimensions.

Conclusion: MRI-derived LSN measurements from 3D-SPGR images had
good scan/rescan repeatability and crossscanner reproducibility for a se-
ries of realistic synthetic liver surfaces with differing roughness levels.

[1] Smith, A. et al, Radiology 280.3(2016):771-781
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Body composition as a predictor of chemotherapy-related toxicity in
ovarian cancer patients: A systematic review

L. Bonoma', S. Rizzo"?, G. Raia', M. Del Grande®, M. L. Gasparri*,

I. Colombo’®, L. Manganaro®, A. Papadia®*, F. Del Grande"?; 'Ente
Ospedaliero Cantonale (EQC), Istituto di Imaging della Svizzera
Italiana (IIMSI), Lugano, Switzerland, 2Universita della Svizzera
Italiana, Facolta di Scienze biomediche, Lugano, Switzerland, *Ente
Ospedaliero Cantonale (EQC), Istituto Oncologico della Svizzera
Italiana (10SI), Bellinzona, Switzerland, “Ente Ospedaliero Cantonale
(EOC), Dipartimento di Ginecologia ed Ostetricia, Lugano, Switzerland,
*Universita di Roma Sapienza, Dipartimento di Scienze Radiologiche,
Oncologiche e Anatomopatologiche, Roma, Italy

Purpose: The main objective of this systematic review was to examine
the literature evaluating association of imagebased body composition
with chemotherapy-related toxicity in ovarian cancer patients. A sec-
ondary objective was to evaluate the different definitions of sarcopenia
across studies.

Methods and Materials: This systematic review was conducted accord-
ing to the PRISMA-DTA statement and the protocol was registered on
Prospero. A comprehensive literature search of 3 electronic databases
was performed by two authors. For each eligible article, information was
collected concerning the clinical setting; basic study data; population
characteristics; technical aspects; body composition features; chemo-
therapy drugs administered; association of body composition values
and toxicities. The overall quality of the included studies was critically
evaluated.

Results: After the initial retrieval of 812 articles, the systematic review
included 6 articles (5/6 studies were retrospective; one was prospective).
The number of patients ranged between 69 and 239; mean/median age
ranged between 55 and 65 years; the percentage of sarcopenic patients
ranged between 25% and 54%. The cut-off values to define sarcopenia
and the vertebral levels for evaluation of body composition were differ-
ent. Five studies included chemotherapy based on carboplatin and pacl-
itaxel, one study included chemotherapy based on pegylated liposomal
doxorubicin. Among the studies including carboplatin and paclitaxel, 3/5
demonstrated an association with toxicity, whereas 2/5 did not. 4/6 pa-
pers demonstrated an association between the body composition val-
ues and the development of chemotherapy-related toxicities.
Conclusion: There is a wide variability of results about the association
of body composition and chemotherapy-related toxicity in ovarian can-
cer patients. Further studies, possibly including a comprehensive as-
sessment of body compartments and where the definition of body com-
position cut-offs is constant, are warranted to better understand this
association.

Evaluation of endometriosis according to the Enzian classification:
Proposal for inclusion into an MR report

S. Toscano, C. M. L. Catanese, A. L. Scarano, D. Demundo, S. Schiaffino,
M. Palermo, M. Manganiello, F. Del Grande, S. Rizzo; Ente Ospedaliero
Cantonale, Radiologia IIMSI, Lugano, Switzerland

Purpose: To assess the applicability of the surgical Enzian classification
into an MR report

Methods and Materials: A non-systematic review of the literature pub-
lished in English language until Aug 2022 was performed by searching
PubMed using two search terms combinations: (1) endometriosis AND
magnetic resonance imaging AND structured reporting; and (2) endo-
metriosis AND magnetic resonance imaging AND Enzian classification.
All abstracts were analyzed, pertinent articles and the references of all
included articles were also evaluated. The use of the Enzian classifica-
tion in endometriosis MR reports was evaluated; furthermore, a possible
draft for a structured report was formulated.

Results: The literature search retrieved six structured reports for endo-
metriosis MR (one including the Enzian classification) and one for deep
endometriosis (according to Enzian classification). Five of the six struc-
tured reports, analyzed the pelvic structures into the usual anterior,
middle, posterior, other compartments. The comprehensiveness of the
information provided was variable, with adenomyosis specifically men-
tioned only in two structured reports, and round ligaments mentioned
only in one. The literature review showed difficulties for MR in evaluation
peritoneal implants and tubal involvement (P and T locations of the En-
zian classification). Conversely, applicability of the Enzian classification
to MR was considered high for locations on the ovaries; in the rectovag-
inal space, vagina, retrocervical area; in the utero-sacral ligaments; in
the rectum; in the uterus wall (adenomyosis) as well as in the other ex-
tragenital deep locations. There was some heterogeneity regarding the
nomenclature of anatomical spaces and other locations where endome-
triosis can be detected.

Conclusion: MR is a reliable technique to evaluate the endometriosis
extent. Enzian classification can be applied to an MR structured report,
with some limitations in the evaluation of peritoneal and tubal implants.
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Association of MRI derived segmental nonfunctional liver volume and
chronic liver disease

M. Ardoino’, V. C. Obmann'? L. Zbinden"?3, J. Klaus"*, A. Peters’,

D. Catucci’, A. Berzigotti®, L. Ebner’, J. T. Heverhagen'? A. Christe’,

A. T. Huber"? "Inselspital, Bern University Hospital, University of Bern,
Department of Diagnostic, Interventional and Pediatric Radiology,
Bern, Switzerland, ?Swiss Institute for Translational and Entrepreneurial
Medicine, Liver Elastography Center, Translational Imaging Center (TIC),
Bern, Switzerland, *University of Bern, ARTORG Center for Biomedical
Engineering Research, Bern, Switzerland, “University of Bern, Institute
of Forensic Medicine, Bern, Switzerland, °Inselspital, Bern University
Hospital, University of Bern, Hepatology, Department of Visceral Surgery
and Medicine, Bern, Switzerland

Purpose: To analyze the association of MRI derived segmental nonfunc-
tional liver volume and chronic liver disease (CLD).

Methods and Materials: In this IRB approved study, a total of 52 pa-
tients with multiparametric MRI at 3T, including parametric T1 mapping
before and 20 min after intravenous injection of a hepatobiliary contrast
agent (gadobenate dimeglumine) were included. T1 relaxation times
were measured in the liver and in in the aorta. Total and segmental liver
volume (Lvol) and liver segmental volume ratio (LSVR) was calculated.
Functional liver volume fraction (FLV%) was calculated as:

FLV% = (1 - hematocrit) * [(1/T1 -1/,
pool post-contrast - 1/T1btood pool pre-contrast:

Finally, total and segmental nonfunctional liver Volume (NFLV) was cal-
culated as Lvol * (1-FLV%). The association of total and segmental Lvol,
LSVR, FLV% and NFLV was compared between patients with and without
CLD with a Mann Whitney U test and an ROC analysis.

Results: From 52 patients, 16 patients had CLD, while 36 patients had no
CLD. There was no significant difference of total Lvol between patients
with and without CLD (1410ml [1312, 1797ml] vs. 1394ml [1274, 1515ml];
p=.30). FLV% was significantly lower in patients with CLD than in patients
without CLD (38% [31, 47%)] vs. 50% [43, 55%); p<.001), while NFLV was
increased in CLD (910ml [761, 1034ml] vs. 662ml [547, 802ml]; p<.001). ROC
analysis depicted an AUC=.59 (p=.29) for total Lvol, an AUC=.71 (p=.02) for
LSVR and an AUC=.80 (p<.001) for FLV%. NFLV allowed to differentiate
between CLD and no CLD with an AUC=.78 (p<.01) when the total liver was
measured and even a higher AUC=.85 (p<.001), when only the NFLV of the
segments I-Ill was measured.

Conclusion: MRI derived segmental nonfunctional liver volume (NFLV)
is highly associated with CLD, notably when measured in the liver seg-
ments I-111.

) / (1/T1 blood

liver post-contrast iver pre-contrast:

Pelvic organ movements in asymptomatic and symptomatic
premenopausal women with pelvic organ prolapse in dynamic MRI -

a prospective feasibility study comparing midsagittal single-slice with
multi-slice sequences

S. Ghafoor!, S. Beintner-Skawran? G. StocRl?, C. Betschart?®, C. Reiner?;
"University Hospital Zirich, University of Zlirich, Institute of Diagnostic
and Interventional Radiology, Zirich, Switzerland, *University Hospital
Zurich, Department of Nuclear Medicine, Ziirich, Switzerland, *University
Hospital Zirich, Department of Gynecology, Ztirich, Switzerland

Purpose: To compare multi-slice (MS) sequences of the pelvis at rest
and straining to conventional single-slice (SS) dynamic sequences in the
midsagittal plane for the assessment of pelvic organ prolapse (POP).
Methods and Materials: This prospective IRB-approved study compared
symptomatic women with POP and asymptomatic women without POP
between 2019-2021. MRI was performed on a 3T scanner in supine po-
sition at rest and straining to compare midsagittal SS TRUFI with MS
sagittal PDw sequences. Organ points (OP) (bladder, cervix, rectum) were
annotated on both sequences. Differences in OP measurements (OPM)
between SS and MS sequences were compared with Wilcoxon signed
rank test. Straining effort on both sequences was scored using a 3-point
scale (good, suboptimal or no straining effort). Interobserver agreement
was analyzed with intraclass correlation coefficient (ICC).

Results: Twenty-three patients with POP (mean age 39.2+4.5y, group 1)
and 22 healthy volunteers (24.1£3.7y, group 2) were included. In group 1,
differences between SS and MS were significant for all OPM at straining
(bladder:+10.8+17.9mm vs. +3.5+16.9mm; p<0.001, cervix:-6.7+28.8mm vs.
-141+25.7mm; p=0.011, rectum:+7.4+12.6mm vs. +3.9+13.2mm; p=0.042), but
not at rest. In group 2, differences were significant only for the cervix
at rest (-53.7¢8.2mm vs. -50.1¢6.6mm; p=0.003) and bladder at straining
(-10.9+11.0mm vs. -14.7¢9.9mm:; p = 0.019). Straining effort was good, sub-
optimaland absentin 84.4%,13.3%, and 2.3% on SS and 64.4%, 26.7%, and
8.9% on MS sequences. When excluding cases without good straining
effort, only the bladder in group 1and cervix in group 2 remained signif-
icantly different with a mean difference of 3.2mm and 1.4mm. Interob-
server agreement was good to excellent (lowest ICC: 0.679).

Conclusion: MS and SS sequences were similar at rest. In group 1, differ-
ences in OPM between MS and SS increased during straining and were
significant for all three OP, which was partly due to more suboptimal
straining efforts on MS sequences.
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Prediction of advanced liver fibrosis on T1-weighted in-phase
magnetic resonance images using a convolutional neuronal network

S. Daniel', A. Ciritsis’, O. Blirzle', H. Honcharova-Biletska? S. Skawran’,
C. Juingst?, C. Reiner’; "University Hospital Zurich, Diagnostic and
Interventional Radiology, Ziirich, Switzerland, ?University Hospital
Zurich, Department of Pathology and Molecular Pathology, Zlrich,
Switzerland, *University Hospital Zurich, Division of Gastroenterology
and Hepatology, Ziirich, Switzerland

Purpose: To assess the accuracy of liver fibrosis prediction from
T1-weigted in-phase (TTW-IP) MR images using a convolutional neural
network (CNN) with histopathology as a reference standard.

Methods and Materials: Local ethics committee approval was obtained
for this retrospective study and the need for written informed was
waived. Patients with suspected diffuse liver disease who underwent liv-
er MRI between January 2012 and November 2019 and liver biopsy within
6 months were included. A pathologic unified fibrosis stage 5-point scor-
ing system (FO-4), based on disease specific scoring systems (METAVIR,
Batts-Ludwig, Brunt score) was used as a reference standard. MR images
were acquired on 1.5T or 3T MRI scanner from different vendors. One
radiologist placed 2D regions of interest (ROIs) in the liver parenchyma
on axial TIWIP images. A pre-trained CNN was used to analyze the area
within the ROIs and predict clinically significant (F>2) and advanced fi-
brosis (F23) using binary categories (FO-1vs. F2-4 and FO-2 vs. F3/4). 283
patients were included (185 male; median age 53.4y, IQR 43.1-63.6y) and
split into a training (n=258) and test set (n=25). Diagnostic performance
for the correct prediction of liver fibrosis in the test set was calculated
using confusion matrix.

Results: Of the 25 patients in the test set (16 male; median age 53.8y, IQR
41.4-64.8y)), 5 had no fibrosis (F0), 5 F1, 5 F2, 5 F3 and 5 F4. The accura-
cy, sensitivity and specificity for the CNN to predict clinically significant
fibrosis was 71.0%, 65.0%, 80.0% and 81.0%, 76.9%, 83.6% for advanced
fibrosis, respectively.

Conclusion: Non-invasive prediction of clinically significant and ad-
vanced liver fibrosis from TIW-IP MR images using a CNN is feasible with
moderate diagnostic accuracy. The proposed liver fibrosis assessment
method could be easily implemented into standard liver MRI protocols
without the need for additional costly hard- and software as is needed
in other non-invasive methods for liver fibrosis assessment such as MR
elastography.
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Developing and External Validation of a Deep Learning Model for
Automated Estimation of Myelin Maturation on Pediatric Brain MRIs

T.ARinci D'Antonoli*?, T. Ramona-Alexandra® N. Leu? A. Datta’,

B. Stieltjes®, F. Pruefer?, J. Wasserthal®; "Cantonal Hospital Basel,
Institute of Radiology and Nuclear Medicine, Basel, Switzerland,
2University Children’s Hospital Basel, Department of Pediatric
Radiology, Basel, Switzerland, *University Hospital Basel, Clinic of
Radiology and Nuclear Medicine, Department of Neuroradiology, Basel,
Switzerland, “University Children’s Hospital of Basel, Department of
Pediatric Neurology and Developmental Medicine, Basel, Switzerland,
“University Hospital Basel, University of Basel, Department of Research
and Analysis, Clinic of Radiology and Nuclear Medicine, Basel,
Switzerland

Purpose: Determination of myelin development is an essential part of
pediatric neuroradiology practice. Our goal is to automate the estima-
tion of myelin maturation with a deep learning model.

Methods and Materials: This study is approved by local ethics commit-
tee (EKNZ BASEC 2021-01682). Native T1- and T2 weighted sequences of
brain MRI scans between 1.1.2011-1.1.2021 from 842 children aged 0-36
months were retrospectively evaluated

Trainingset(n=710)  Testset (n=132)

Age (SD) 1411+ 177 10.71 +11.42
Normal 541(76.1%) 26 (19.7%)
Ischemia/Infarct 43 (6.1%) 41(311%)
Preterm 22 (31%) 6 (4.5%)
Congenital malformations 15 (2.1%) 7(5.3%)
Intracranial hemorrhage 15 (21%) 9(6.8%)
Tumors 4(0.6%) 9(6.8%)
Infection 8 (1.1%) 13(9.8%)
Miscellaneous 62 (8.8%) 21(15.9%)

Demographics of the study population. Pathologies listed by major subgroups. Data in paren-
thesis are percentages (SD = standard deviation).

An ensemble of 2D and 3D convolutional neural network model was
trained to predict myelin age (MA), which is labelled by a pediatric radi-
ology fellow for the entire data set based on age-specific milestones of
myelin development. A 2D input was generated from side-by-side MRI
slices of the whole brain. Images were randomly resized by 20% to pre-
vent the network from learning the age-dependent brain size. 710 im-
ages with normal myelin maturation, where chronological age(CA) was
identical to or within one month of MA, were selected for the training
set. 132 images containing both healthy and sick subjects were chosen
for the test set. The test set was also evaluated by two radiologists to
compare the model’s performance with that of the human rater. The re-
sulted model then validated on an external dataset that contains 227
normal cases.

Results: If the difference between MA and CA is within one month, it is
considered normal; if it is more than one month, it is considered de-
layed myelination (if MA<CA). The model had a mean absolute error of
1.5 months and achieved 93% accuracy in predicting myelin age in chil-
dren with normal myelin maturation. On external validation dataset,
the model performed very well and had a mean absolute error of 1.33
months and achieved 52% accuracy.

Conclusion: Our model can predict the corresponding myelin maturation
age in infancy and early childhood with high accuracy.

Al-Based 3D MRI Bone Reconstruction using ZTE Sequences in the
Evaluation of the Mandibular Joint and Craniofacial Bones in Children
with Juvenile Idiopathic Arthritis

N. Kocher, C. Kellenberger, M. Zellner, R. Kottke, S. Sirin; University
Children’s Hospital Zurich - Eleonore Foundation, Department of
Radiology, Zurich, Switzerland

Purpose: Juvenile Idiopathic Arthritis (JIA) is the most common rheu-
matic disease in children and adolescents. In more than 50% of cases
the mandibular joint ist affected. The inflammatory arthritis can lead to
growth disorders of the ramus of the mandible, to facial deformities and
to malocclusion with misalignment of the teeth. 3D reconstructions of
the craniofacial bones are needed to evaluate these complications. MRI
is the gold standard in detection of arthritis in the jaw. But so far, bone
structures are not sufficiently visualized by traditional MRI technology
and often aditional CT scans were performed to create 3D reconstruc-
tions. The aim of this study was to evaluate a novel zero echo time (ZTE)
sequence wit Al-based image and 3D bone reconstruction in the diagno-
sis of osseous changes in children with JIA.

Methods and Materials: 3D ZTE sequences, optimized through deep
learning algorithms, were evaluated by two independent experts for
image quality (rated with 0-4 using a 5-point scale), for quantitative
measurements and for detection of osseous pathologies of the jaws in
comparison to established black bone sequences. Aditionally, a mor-
phometric 3D analysis of the mandible was conducted.

Results: 21 patients (n=16 female, n=5 male; age 8.5 +/- 3.9 years) with
JIA (n=13 active arthritis, n=3 postarthritic deformity) were retrospec-
tively included in the study. No significant differences between ZTE and
black bone imaging were found for image quality, quantitative meas-
urement of the length of the ramus of the mandible, and detection of
osseous pathologies. The Al-based 3D reconstruction and evaluation
was sucessfully performed for each patient, the performance of the 3D
reconstruction of ZTE sequences (12,7 seconds) was much faster than
the 3D reconstruction of black bone sequences (>30 minutes).
Conclusion: Al-based image optimization and 3D bone reconstruction of
ZTE sequences in children with JIA can successfully be performed with
promising results. This technique could fullly replace CT scans in the future.

A-183

UTE/ZTE Lung-MRI in the Diagnosis of Children with Tracheobronchial
Stenosis

N. Kocher!, W. Jungraithmayr?, M. Zellner', T. Schiirmann?, A. Méller?,

C. Kellenberger'; 'University Children’s Hospital Zurich - Eleonore
Foundation, Department of Radiology, Zurich, Switzerland, ?University
Hospital Freiburg, Department of Thoracic Surgery, Freiburg, Germany,
3University Children’s Hospital Zurich - Eleonore Foundation,
Department of Pulmonology, Zurich, Switzerland

Purpose: The gold standard in the diagnosis of tracheobronchial steno-
sis in pediatric patients is the performance of a Bronchoscopy in com-
bination with a CT scan of the lung. The visualization of the lung paren-
chyma and the tracheobronchial system with traditional MRI sequences
is only possible to a limited extent. While using novel ultrashot (UTE)
and zero echo tim (ZTE) sequences, airfilled structures can be imaged
sufficiently. The aim of this study was to evaluate the diagnostic perfor-
mance and reproducibility of these novel pulse sequences in the preop-
erative planning of children with tracheobronchial stenosis.

Methods and Materials: All Lung-MRI studies performed since 1.1.2019 at a
1.5 T GE Signa Artist Scanner in a single center were retrospectively evalu-
ated. Only patients with a stenosis of the tracheobronchial system secured
bronchoscopically were included in the study. The diameters of the airways
were measured by two independent radiologists on multiplanar recon-
structions at the level of the stenosis, in the proximal trachea as well as in
the right and left main bronchus. For 6 patients the quantified diameters of
the MRI data were compared to those of the CT data.

Results: 15 patients in the age of 1-160 months (median 11.5, QR = 43)
were diagnosed with tracheobronchial stenosis. Ten children suffered
from a pulsatile compression of the airways by vascular structures, two
from a bronchial atresia, one from a Scimitar syndrome, one from a tra-
cheomalacia after a repair of an tracheoesophageal fistula and one from
an endobronchial tumor. A high agreement of the measurement of the
diameters could be shown in the Bland-Altmann-analysis for the MRI
and CT data. A high inter-rater reliability was seen.

Conclusion: UTE and ZTE imaging of children with tracheobronchial ste-
nosis represents a novel radiation-free method with a high diagnostic
performance and reproducibility.
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Evaluation of the added value of postmortem magnetic resonance
imaging in cases of pediatric deaths compared to postmortem
computed tomography and autopsy

P._Genet"? C. Makni?, V. Magnin', C. Bruguier*, S. Hanquinet®,

S. Grabherr'?; "Centre universitaire romand de médecine légale,
Département de Radiologie, Centre hospitalier universitaire vaudois,
Lausanne, Switzerland, 2Centre universitaire romand de médecine
légale, Hopitaux Universitaires de Geneve, Geneva, Switzerland,
*Département de Médecine Légale, Centre hospitalier universitaire
Farhat Hached, Sousse, Tunisia, “Service de radiodiagnostic et
radiologie interventionnelle, Département de Radiologie, Centre
hospitalier universitaire vaudois, Lausanne, Switzerland, *Service de
radiologie, Hopitaux Universitaires de Genéve, Geneva, Switzerland

Purpose: Nowadays, autopsy is the gold standard to identify the cause
of death in children. However, forensic imaging methods are getting im-
portantin the field of forensic medicine. Post-mortem computed tomog-
raphy (PMCT) is an ideal technique for analyzing the skeleton, but is lim-
ited in detecting major pathologies in pediatric cases (poor contrast of
soft tissues, impossibility to perform a PM-angiography). Post-mortem
magnetic resonance imaging (PMMR), is known for its excellent sensi-
bility concerning the analysis of the soft tissues/organs. We purpose to
investigate the added value of PMMR in cases of pediatric deaths and
compare its diagnostic yield to PMCT and autopsy finding.

Methods and Materials: 37 cases (16 male, 21 female, <5y, sudden un-
expected, perinatal/fetal deaths, trauma, drowning, multiple diseases)
underwent a PMCT (64-row), a PMMR (1,5T) before autopsy. Imaging data
were acquired as part of the medico-legal investigation and were eval-
uated by a forensic pathologist, a radiologist and a pediatric radiologist
with experience in forensic medicine. Firstly, PMMR data were compared
to PMCT data and secondly to autopsy data.

Results: PMMR had an excellent concordance with autopsy in detecting
congenital malformations and other fetal/neonatal causes of death. In 1
case, it allowed to analyze a fetal cerebral malformation more precisely
than PMCT and autopsy. It was able to detect retinal hemorrhage in 2
cases of shaken baby syndrome. In cases of perinatal death, it allowed to
detect signs of cerebral ischemia, hemorrhages and contusions.

PMMR was superior in assessing the anatomy of the heart and for de-
tecting soft tissues infiltrations and cavity effusions. Fractures were
better seen by PMCT and autopsy, but PMMR was helpful in dating the
fractures.

Conclusion: PMMR is an important asset to PM-imaging and autopsy in
pediatric deaths, esp. in cases where child abuse, medical liability or
congenital malformation are suspected. It provides evidence of specific
findings, which can be helpful before starting the autopsy.

Assessment of image quality and radiation exposure of pediatric
ECG-triggered cardiac CT in patients with congenital heart diseases

M. Gulizia', A. Viry?, T. Cherpillod’, L. Alamo’, Y. Aleman’, E. Tenisch’;
'Lausanne University Hospital, Radiology, Lausanne, Switzerland,
2Institute of Radiation Physics (IRA), Radiology, Lausanne, Switzerland

Purpose:

1. To assess image quality and radiation exposure of ECG-triggered
cardiac computed tomography (CCT) in infants with congenital heart
diseases (CHD).

2. To assess the effect of various injection sites on contrast-to-noise
ratio (CNR)

3. To define an optimization margin to decrease patient exposure using
a Deep Learning Image Reconstruction (DLIR) algorithm on anthropo-
morphic phantoms.

Methods and Materials: We evaluated 56 ECG-triggered CCT of infants
<6 months old. Quantitative analysis of the images were done calcu-
lating contrast-to-noise and signal-to-noise ratios in ascending aorta
and pulmonary trunk. Two pediatric radiologists performed a subjective
analysis. Radiation dose were interpreted through computed tomogra-
phy dose index CTDI, Dose-Length-Product (DLP) and effective dose. The
effect of injection site on the CNR was assessed. Detectability and dis-
crimination analyses were performed on an anthropomorphic phantom
with iterative and deep learning reconstructions.

Results: Enhancement in ascending aorta and pulmonary trunk were

510.7 + 165.9 and 497.8 + 187.8. CNR in both structures were similar 32.4 +

16.2 and 32.5 + 15 with no statistical difference. The three injection site

had no effect on CNR.

Image quality was subjectively described as very good globally. Mean

values for CTDIvol, DLP and effective dose were respectively 2.35 + 0.53

mGy, 21.8 + 5.67 mGy.cm and 0.81 + 0.20 mSv. Detectability analysis pro-

vided a 64% optimization potential thanks to deep learning image recon-

structions (AUC = 0.995).

Conclusion: Our current practice provides high quality images. There is a

potential to optimize our protocol by reducing radiation doses and con-

trast media while maintaining a good diagnostic image quality.

A-263

Ultrasound shear-wave elastography and attenuation imaging
compared to histology in pediatric patients.

M. Zellner', R. Gnannt', I. Altmann-Schneider’, V. Spyropoulou?,

D. Lenggenhager?, C. . Kellenberger'; "University Children’s Hospital
Zurich, Radiology, Ziirich, Switzerland, ?University Children’s Hospital
Zurich, Gastroenterology, Zurich, Switzerland, *University Hospital
Zurich, Pathology, Zurich, Switzerland

Purpose: To gain experience with and evaluate the role of quantitative
liver ultrasound for characterisation of liver disease in children.
Methods and Materials: In this ongoing study, shear wave elastography
(kPa), shear wave dispersion slope [(m/s)/kHz] and attenuation imaging
(dB/cm/MHz) measured with an 8MHz matrix convex array transducer
(Aplio i800, Canon Medical System) are compared to clinically indicated
liver biopsy. Since December 2021, quantitative US data are compared to
histology reports in 10 children (age 12.5 +/- 2.5 years, range 8.3 years to
16.7 years) with descriptive statistics.

Results: All 8 children with inflammation in liver biopsy showed an in-
creased dispersion slope (> 12.5 [(m/s)/kHz]). 4 patients had increased
attenuation (> 0,63 dB/cm/MHz) correlating to steatosis seen in the liver
biopsy in 3 out of 4 children. One patient showed a steatohepatitis with
increased attenuation (0,79 dB/cm/MHz) and dispersion (13 [(m/s)/kHz]).
All 3 children with elevated shear wave elastography showed either fi-
brosis or cirrhosis.

Conclusion: These preliminary data show that quantitative US imaging
of the liver may predict inflammation, steatosis and fibrosis on histology
of the liver. Further study is needed also for defining normal values of
quantitative liver imaging in the pediatric population.
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Paediatric bone age estimation from lateral elbow radiographs using
a machine learningmediated approach.

A A Azzend', D. U. Pizzagall?, F. Del Grande"? S. M. R. Rizzo"?,

M. Wyttenbach’, M. B. Cipullo', S. Ghielmetti’, M. C. Lacalamita’,

S. Presilla3, L. Bellesi?; 'Istituto Imaging della Svizzera Italiana (1IMSI),
Ente Ospedaliero Cantonale (EOC), Radiology, Lugano, Switzerland,
2Universita della Svizzera italiana (USI), Facoltd di scienze biomediche,
Lugano, Switzerland, 3Istituto Imaging della Svizzera Italiana (1IMS),
Ente Ospedaliero Cantonale (EOC), Servizio di Fisica Medica, Lugano,
Switzerland

Purpose: To develop a machine learning-mediated approach to compute
bone age from the lateral elbow radiograph in pediatric patients.
Methods and Materials: Two-projections radiographs of the left elbow
from 2013 to 2020 from 4 different hospitals were analyzed by five ex-
perienced radiologists who assigned bone age scores according to the
Sauvegrain method (using two projections) and the Dimeglio method
(using only the lateral projection). For both methods, the Olecranon Ap-
ophysis Score (OAS) was computed. This annotated dataset was used to
train a machine learning-based system that computes OAS by solving
a regression problem. Then, OAS was mapped to bone age using a pol-
ynomial interpolation of the curve presented in the Dimeglio method,
tailored for girls and boys. A separate dataset, including the standard
projections of the left elbow performed for bone age estimation in
2021, was selected to validate the system. For this dataset, five review-
ers scored the images using the Souvegrain and Dimeglio method with
the highest agreement to estimate bone age. To evaluate the accuracy
of this dataset, the mean absolute error with respect to the manually
annotated OAS and bone age was computed. The machine-learning ap-
proach was applied also to the validation dataset.

Results: The machine learning-mediated estimation of OAS showed a
mean difference of 0.43 +- 0.17 points, compared to the OAS of the radi-
ologist. This corresponded to a mean difference of 4 months compared
to the Dimeglio method applied manually and 4.7 months compared to
the Sauvegrain method.

Conclusion: The proposed machine learning-mediated determination
of bone age was able to assign bone age with a negligible difference
compared to the radiologists, thus helping to disambiguate cases not
precisely falling into a pre-defined category.

Post-mortem fetal imaging: added value of post mortem-CT versus
babygram radiograph

D. Ribeiro, E. Katirtzidou, A.-L. Rougemont, C. Habre, S. Hanquinet;
University Hospitals of Geneva, Children’s Hospital, Diagnostic
Department, Radiology Division, Pediatric Radiology Unit, Geneva,
Switzerland

Purpose: Post-mortem fetal imaging is performed in different clinical
situations (miscarriage, interruption of pregnancy for medical reasons
or death in utero) and includes plain radiograph, ultrasound, CT (PMCT)
and MRI (PMMRI). The purpose of this study is to evaluate the added
value of PMCT versus babygram radiograph for the detection of bone
anomalies.

Methods and Materials: This study included 153 fetuses (GA: 12 to 40
weeks). After consent of the mother, postmortem imaging was per-
formed before autopsy: AP and lateral whole-body radiographs (baby-
gram) and non-contrast whole body CT (64 W-GE).

The imaging was analyzed by 2 pediatric radiologists who were blinded
to autopsy results. Bone abnormalities were revealed on radiographs
and CT with MIP and 3D reconstructions. The skull was not analyzed be-
cause it was often deformed during delivery.

Results: Of the 153 fetuses, 10 were excluded: 6 had no CT and for 4, the
babygram was difficult to analyze [maceration (n=2), early gestational
age < 13 weeks (n=2)]. Finally, 143 fetuses were included in this study.
For 89 fetuses, the babygram and the CT were normal. In 53 cases, the
babygram revealed bone abnormalities which were also visible on the
CT. In one case, the babygram showed metaphyseal irregularities that
the CT did not detect. CT did not show any other bone abnormalities, but
3D and MIP reconstructions improved the description of bone abnor-
malities as vertebral malformations or measurement of the fronto-nasal
angle in Binder’s syndrome.

Conclusion: In post-mortem fetal imaging, babygram radiographs are
essential and CT does not provide significant additional information on
bone structure, but CT reconstructions and analysis in the 3 planes im-
prove the description of certain anomalies. On the other hand, fetus
PMCT without injection does not prove useful for analyzing poorly dif-
ferentiated soft tissue.
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Improved differentiation between delayed and reduced cerebral
blood flow in children with moyamoya vasculopathy using a multi-
delay eASL compared to standard ASL

S.Sirin', R. Tuura?3, R. Heule??, C. Kellenberger', N. Khan*>, R. Kottke’;
"University Children’s Hospital Ztirich, Department of Diagnostic
Imaging, Zirich, Switzerland, ?University Children’s Hospital Zlirich,
Center of MR Research, Zirich, Switzerland, *University Children’s
Hospital Zirich, Children’s Research Center, Zlrich, Switzerland,
“University Hospital Tuebingen, Moyamoya Center for adults, Tuebingen,
Germany, *University Children’s Hospital Zirich, Moyamoya Center,
Zlirich, Switzerland

Purpose: The aim of this study was to assess whether transit corrected
evaluation of cerebral blood flow (CBF) using multi-delay arterial spin
labeling (ASL) improves differentiation between delayed and reduced
CBF in comparison to single-delay ASL, providing important information
for the choice of therapeutic regime and time point for intervention.
Methods and Materials: Retrospective study with institutional review
board approval and informed consent. A total of 24 patients (11.8+3.1
years, 2.7-18.6 years, 11 female/13 male) were included between 06/21
and 06/22. Imaging was performed at 1.5 T (SIGNA Artist, GE Healthcare;
n=6) or 3 T (DISCOVERY MR750 or SIGNA Premier, GE Healthcare; n=18).
Standard single-delay 3D pCASL (sASL) acquisition with spiral readout
(single post-label delay of 1525 ms, label duration 1450 ms) was com-
pared to a prototype time-encoded 7-delay 3D pCASL with spiral readout
termed enhanced ASL (eASL) using different PLDs (range (1000-3582) /
(1000-3658) ms in 1.5/3T). Transit corrected CBF maps and transit delay
maps were also calculated from the eASL data. In each patient 10 areas
(major arterial territories (ACA, MCA, PCA), anterior and posterior water-
shed areas) were evaluated in both sequences regarding reduced CBF.
Fisher's exact test was used to compare the results.

Results: Moyamoya vasculopathy was present bilaterally in 13, unilater-
ally in 11 cases. A total of 151 areas with reduced CBF were identified on
sASL, whereas only 75 areas were detected on the transit corrected CBF
map of the eASL (all 75 areas also reduced on sASL, p<0.001). The mean
arterial transit delay for the 76 areas with reduced CBF only on sASL was
2055.9+£226.3ms, range 1517-2739ms.

Conclusion: Transit corrected CBF evaluation reduces arterial transit
time artifacts due to delayed perfusion compared to single-delay ASL in
children with moyamoya vasculopathy, and may be a future alternative
to perfusion PET/CT and DSC-enhanced perfusion.

Temporal bone cone beam CT in children: Preliminary experience in
Geneva

E. Barras, M. Sans Merce, M. Rebollo Polo, S. Hanquinet, M. Becker;
Hépitaux universitaires de Geneve, Radiologie, Geneve, Switzerland

Purpose: To evaluate cone beam CT (CBCT) versus multislice CT (MSCT)
for the diagnosis of temporal bone pathologies in a pediatric popula-
tion, concerning the resolution of the images and the irradiation.
Methods and Materials: This retrospective study included 43 children
with temporal bone CBCT examinations (7G, Newton®) seven of whom
had previously also undergone a CT scan (Somatom Definition Edge,Sie-
mens®). Median age was 10 years (range: 6-16). Clinical indications in-
cluded: conductive hearing loss, suspected cholesteatoma, aural atre-
sia and post-surgical follow-up. Two experienced radiologists reviewed
the CBCT scans of 85 ears (42 right, 43 left) and the CT scans of 16 ears
(8 right, 8 left). Analysis of these clinically relevant structures was as-
sessed using a 3-point Likert scale (0 = not visible, 1 = poorly visible, 2
= well visible): modiolus, malleus, incus, stapes and facial nerve canal.
Radiation dose was registered for both techniques.

Results: The acquisition time with CBCT was longer than with MSCT
(about 25s versus 13s). Only one CBCT examination could not be inter-
preted because of movement artefacts. The analysis of all anatomically
relevant structures was better on CBCT than MSCT: mean + SD score
(CBCT: 1.94 + 0.24; MSCT: 1.68 + 0.54, p= 0.007). The spatial resolution and
the contrast-to-noise perception were subjectively higher at CBCT than
MSCT. The stapes was particularly well visualized on the CBCT in cases
of middle ear opacification.

The values of CTDI and DLP were not significantly different between both
techniques (CBCT: 19.72 mGy and 118.6 mGy.cm, MSCT: 17 mGy and 96.6
mGy.cm).

Conclusion: This study shows the feasibility of CBCT for temporal bone
imaging in clinical practice in children. CBCT was superior to MSCT for
the assessment of anatomical relevant structures of the temporal bone
in children.

Technical CBCT parameters could be improved in the future to further
reduce radiation dose.
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Assessment of missed incidental pulmonary embolisms on chest CT
with an Al-algorithm

V. Graeve, S. Laures, F. Burn, S. Schindera, T.Schnitzler; Cantonal
Hospital Aarau, Diagnostic and Interventional Radiology, Aarau,
Switzerland

Purpose: Retrospective assessment of incidental pulmonary embolism
(iPE) missed by radiologists on chest CT with an artificial intelligence
(A1) algorithm including prevalence, anatomic distribution pattern and
daytime of diagnosis of the CT scans..

Methods and Materials: This IRB approved, retrospective single center
study included 1966 chest CT scans acquired during venous or arterial
contrast, performed due to other reasons than suspected PE, analyz-
ed by a FDA-approved Al algorithm for diagnosing iPE (Aidoc Medical).
The appearance of iPEs, their location and the studytime were retrieved
from the radiological reports and compared to all positive findings of
the Al algorithm, verified by an experienced radiologist, serving as the
gold standard. For statistical analysis SPSS was used (Version 28, 2021).
Results: Of the 1966 cases 64 suspicious iPEs were displayed by the Al of
which 47 were true iPEs (Sensitivity 96%, Specificity 99%). Prevalence of
IPE was 2,4%, while half of the positive cases were missed by radiologists
(PPV: 75%; NPV: 99%). In nearly 61% (15/23) the retrospectively identified
missed iPEs were allocated in the right lower lobe, while the non-missed
iPEs showed a nonspecific distribution affecting all lung segments.
Most of the reports which missed an iPE were generated between 1:00
and 5:00pm (57%).

Conclusion: Nearly 50% of cases with iPE were missed by radiologists,
which indicates the need for a robust Al solution.

Secondly, this study can pave the way for a better understanding of iPEs
with regard to their anatomic distribution pattern and different external
influences in order to prevent future misdiagnosis.

The main limitation of this investigation was the retrospective design
as well as the unclear therapeutic relevance of incidental pulmonary
embolisms. Prospective investigations combined with an analysis of the
clinical outcome are required.

Ultra-High-Resolution Coronary CT Angiography with Photon Counting
Detector CT

V. Mergen', T. Sartoretti’, A. Euler’, M. Eberhard"?, H. Alkadhi'; "University
Hospital Zurich, University of Zurich, Diagnostic and Interventional
Radiology, Zurich, Switzerland, *Spitdler fmi AG, Spital Interlaken,
Institute of Radiology, Unterseen, Switzerland

Purpose: To evaluate the feasibility and quality of ultra-high-resolution
(UHR) coronary CT angiography (CCTA) with photon-counting detector
(PCD)-CT in patients with a high coronary calcium load and determine
the optimal reconstruction parameters.

Methods and Materials: In this IRB-approved study, 20 patients (6 wom-
en; age 79+10 years) undergoing ECG-gated UHR PCDCCTA were includ-
ed. Images were reconstructed using 8 vascular kernels (Bv40, Bvéé,
Bv56, Bv60, Bv6s, Bv72, Bv80, Bv89), quantum iterative reconstruction at
strength 4, and a slice thickness of 0.2 mm. Image noise, signal-to-noise
ratio (SNR), contrast-to-noise ratio (CNR), and vessel sharpness were
quantified. Two blinded readers assessed image noise, overall image
quality, and delineation of calcified plaques and vessel lumen using a
5-point visual scale. A phantom scan served to characterize image noise
texture for every kernel.

Results: In the phantom, maximum spatial frequency gradually shift-
ed to higher values for reconstructions with the Bv40 to Bv64 kernel
(0.15 to 0.56 mm-1), but not with the Bv72 to Bv89 kernel. UHR CCTA was
feasible in all patients (median calcium score 479). With higher kernel
sharpness, SNR and CNR decreased, while image noise and vessel sharp-
ness increased. Images with the Bv40 kernel showed lowest image noise
(25.3+3.3 HU), highest SNR (18.7+3.8) and CNR (22.5+4.5), while images with
the Bv89 kernel provided highest vessel sharpness (2446.6+849.9 AHU/
mm). Both readers perceived image noise in agreement with the objec-
tive measurements. For overall image quality, images with the Bv44 and
Bv56 kernel (both, median score 5) were rated best for both readers. For
delineation of coronary artery plaques and the adjacent vessel lumen,
images with the Bv64 and Bv72 kernel (both, median score 5) were fa-
vored by the readers.

Conclusion: UHR CCTA with PCD-CT is feasible and enables the visualiza-
tion of calcified coronaries with excellent image quality. Optimal coro-
nary plaque characterization is achieved using the Bv64 kernel.
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Cardiac Virtual Noniodine Images for Calcium Quantification with
Photon Counting Detector CT

V. Mergen', S. Ghouse’, T. Sartoretti’, R. Manka"?, A. Euler’, H. Alkadhi’,

M. Eberhard"?; "University Hospital Zurich, University of Zurich,
Diagnostic and Interventional Radiology, Zurich, Switzerland,
2University Heart Center, University Hospital Zurich, University of Zurich,
Department of Cardiology, Zurich, Switzerland, *Spitaler fmi AG, Spital
Interlaken, Institute of Radiology, Unterseen, Switzerland

Purpose: To assess the accuracy of aortic, mitral annular, and coronary
artery calcification quantification and risk stratification using virtual no-
niodine images (VNI) from contrast-enhanced cardiac photon-counting
detector (PCD) CT as compared with true noncontrast images.

Methods and Materials: This retrospective, IRB-approved study eval-
uated patients undergoing PCD-CT prior to transcatheter aortic valve
replacement between January and August 2022. VNI were reconstructed
from cardiac late enhancement scans at 60, 70, and 80 keV using quan-
tum iterative reconstruction (QIR) strength levels 2 to 4. Aortic valve cal-
cifications (AVC), mitral annular calcifications (MAC), and coronary artery
calcifications (CAC) were quantified on VNI and compared with true non-
contrast images using Bland-Altman analyses, regression models, intra-
class correlation, and Wilcoxon tests. Agreement between categories for
severe aortic stenosis likelihood and for CAC scores determined on VNI
and true noncontrast images was assessed by weighted Kappa analysis.
Results: Eighty-four patients were included (39 women; mean age 81+8
years, BMI 26 + 5 kg/m?). There were no differences between scores de-
termined on true noncontrast images and VNI at 80 keV for AVC and MAC
regardless of QIR strength level, and VNI at 70 keV with QIR & for CAC (all,
p >.05). Calcium scores achieved best results using VNI at 80 keV with
QIR 3 for AVC (mean difference -23; ICC = .983; r = .97), at 80 keV with QIR
4 for MAC (mean difference 12; ICC = .997; r = .99), and at 70 keV with QIR
4 for CAC (mean difference 30; ICC = .996; r = .99). Agreement between
categories was excellent on VNI at 80 keV with QIR 3 for AVC (K =.973) and
on VNI at 70 keV with QIR 4 for CAC (K = .963).

Conclusion: Virtual noniodine images from cardiac photon-counting de-
tector CT enable precise calcium quantification and risk stratification of
aortic, mitral annular, and coronary artery calcifications.

Impact of Optimized Gantry Rotation Time on Coronary Computed
Tomography Stenosis Assessment: Experimental Validation

G. Fahrni', D. Racine’, P. Monnin', A. Euler?, H. Alkadh/?, S. D. Qanadl/i®,
D. C. Rotzinger'; 'Centre hospitalier universitaire vaudois, Radiologie,
Lausanne, Switzerland, ?Universitdtsspital Ziirich, Radiologie, Zlirich,
Switzerland, *Hopital Riviera-Chablais, Direction Médicale, Rennaz,
Switzerland

Purpose: Accumulating evidence advocates coronary CT angiography as
a safe, non-invasive test for coronary artery disease. However, motion
artifacts can impede diagnosis, especially in arrhythmic patients and
those with contraindications to beta-blockers. We aimed to experimen-
tally evaluate the impact of reducing gantry rotation time to 0.23s, espe-
cially at a higher heart rate.

Methods and Materials: We used a coronary artery stenosis module con-
taining calcified and non-calcified plaques with stenoses ranging from
10 to 90% and filled with iodinated contrast (300 HU ;120 kVp). A motion
platform simulated heart rates of 60 and 80 bpm and electrocardiogram
signals. We scanned the module at 0.23, 0.28, and 0.35 s rotation time.
Vessel area accuracy and precision were measured using a thresholding
method. Two independent readers assessed motion artifacts qualita-
tively (4-point Likert scale). Ratings were merged for analysis, interrater
agreement was evaluated with the weighted kappa coefficient.

Results: Accuracy was similar across all rotation times at 60 bpm; p>0.08.
At 80 bpm, 0.23 s/rot yielded significantly more accurate segmentation
(0.40 mm2) than 0.28s (1.02mm?) and 0.35s (1.15 mm?), p<0.02. Precision
was similar across all rotation times at 60 bpm; p>0.29. At 80 bpm, 0.23
s/rot time yielded significantly more precise segmentation (0.31 mm?)
than 0.28s (0.78 mm2) and 0.35 s (1.16 mm?), p<0.001. Post hoc analysis
showed significant differences between 0.23 and 0.28 s/rot (p=0.006),
but not between 0.28 and 0.35 s/rot (p=0.646). Interrater agreement was
substantial (k=0.66) for calcified and moderate (k=0.55) for non-calcified
stenoses.

Conclusion: Compared with the current standards of 0.28 - 0.35 s/rot,
faster (0.23 s/rot) gantry rotation reduces motion artifacts and provides
significant incremental value on cross-sectional segmentation accuracy
and precision at 80 bpm.
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Diagnostic accuracy of virtual non-iodine imaging in photon-counting
detector CT angiography for endoleak detection after endovascular
aortic repair

A. M. Turrion Gomollon, M. Polacin, D. Nakhostin, T. Sartoretti, V. Mergen,
H. Alkadhi, A. Euler; Universitdtsspital Zlirich, Institut flir diagnostische
und interventionelle Radiologie, Zirich, Switzerland

Purpose: To compare diagnostic accuracy for endoleak detection after
endovascular abdominal aortic aneurysm repair between a triple-phase
CT with true non-contrast (TNC) or a dual-phase CT with virtual non-io-
dine images (VNI) on photon-counting detector CT (PCD-CT).

Methods and Materials: Adult patients after endovascular aortic aneu-
rysm repair who received a triphasic examination (TNC, arterial, venous
phase) on a first-generation dual-source PCD-CT between August 2021
and July 2022 were retrospectively included. Endoleak detection was
evaluated by two blinded radiologists on two different readout sets
(TNC-arterial-venous vs. VNI-arterial-venous). VNI were reconstructed
from the venous phase scans. The radiologic report with additional con-
firmation by an expert reader served as reference standard for endoleak
presence. Image noise of TNC and VNI was assessed objectively calcu-
lating the noise power spectrum (NPS) in a phantom and subjectively by
one radiologist in patients using a 5-point scale.

Sensitivity, specificity and interreader agreement (Krippendorf a) were
calculated.

Results: 110 patients with 41 endoleaks were included. Endoleak detec-
tion was comparable between both readout sets (sensitivity/specificity:
0.95/0.84 (TNC) vs. 0.95/0.86 (VNI) for reader 1 and 0.88/0.98 (TNC) vs.
0.88/0.94 (VNI) for reader 2). Interreader agreement for endoleak detec-
tion was substantial (TNC: 0.716, VNI: 0.756). Subjective image noise was
comparable between TNC and VNI (&; [4, 5] vs &; [4, 5], p=0.44). In the
phantom, peak spatial frequency of the NPS was similar between TNC
and VNI (f_ =0.16/mm vs. 0.16/mm). Objective image noise was higher in
TNC (12.7 HU) as compared to VNI (11.5 HU).

Conclusion: Endoleak detection and image noise were comparable us-
ing virtual non-iodine images in dual-phase CT as compared to true
non-contrast images in triple-phase CT. This offers the possibility to
omit the TNC scan consecutively reducing patients’ radiation exposure.

Cine CMR using self-gated radial bSSFP at 0.55T

C. McGrath', O. Bieri??, S. Kozerke', G. Bauman??; 'University and ETH
Zurich, Institute for Biomedical Engineering, Zurich, Switzerland,
2University Hospital of Basel, Division of Radiological Physics,
Department of Radiology, Basel, Switzerland, *University of Basel,
Department of Biomedical Engineering, Basel, Switzerland

Purpose: The aim of this work was to assess high-temporal high-res-
olution cine cardiovascular magnetic resonance imaging (CMR) using
self-gated radial bSSFP in a group of healthy volunteers at 0.55T.
Methods and Materials: A free-running radial cine bSSFP with tiny gold-
en angle increments was implemented on a 0.55T MR-system (Siemens
MAGNETOM Free.Max) with low-performance gradients (26mT/m ampli-
tude, 45 T/m/s slew rate).

Five healthy volunteers were scanned using two setups: free-breathing
cine CMR with 3 min acquisition time and breath-hold cine CMR with 22.5
s acquisition time. The scans were performed in short axis and four-
chamber views. No ECG-triggering nor breathing belts were used. Main
sequence parameters were as follows: TE/TR = 2.25/4.5 ms, field-of-view
=290 mm x 290 mm, in-plane resolution = 1.6 mm, slice thickness = 5
mm, bandwidth = 927 Hz/px, flip angle = 70°, 5°000 radial projections
for breath-hold and 40’000 for free-breathing scans. The study was ap-
proved by the local ethics committee and written informed consent was
given by the volunteers. The acquired data was binned into different car-
diac and respiratory phases. Data reconstruction was performed offline
using compressed sensing with total generalized variation regulariza-
tion applied along the binning (temporal) direction. The GPU-accelerat-
ed reconstruction took 30s for breath-hold and 2min for free-breathing
datasets.

Results: All CMR scans were performed successfully and provided diag-
nostic quality with 25 frames per cardiac cycle. Compressed sensing re-
construction helped to mitigate residual streaking artifacts arising from
data undersampling. Due to low field of 0.55T no off-resonance artifacts
were visible in the chest.

Conclusion: We have shown the feasibility of cine CMR using free-run-
ning self-gated radial bSSFP on a low-field 0.55T MR-system. CMR with
bSSFP is especially attractive at low fields due low SAR and reduced sen-
sitivity to off-resonance artifacts.
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A Deep Learning-Based Approach to automatically choose a protocol
of Cardiothoracic CT Examinations: Understanding the Decision
Process Using a Rate-Distortion Framework

M. Segeroth’, ). Haldimann?, J. Vosshenrich', D. Winkel', J. Wasserthal’,
T. Heye'; "University Hospital Basel, Department for Radiology and
Nuclear medicine, Basel, Switzerland, ?FernUniversitdt in Hagen,
Lehrgebiet Wissensbasierte Systeme, Hagen, Germany

Purpose: To automate the protocolling process of cardiothoracic CT ex-
aminations based on clinical questions and to identify the most relevant
terms used for the decision process by a neural network.

Methods and Materials: 66,173 consecutive CT examinations performed
in our cardiothoracic imaging section from 01/2010-10/2021 were includ-
ed. Protocol assignment performed during clinical routine as one of 30
standardized cardiothoracic imaging protocols served as ground-truth.
The 1,000 most common terms were extracted from all clinical ques-
tions, serving as input for a deep neuronal network. This was trained for
100 epochs on 80% of the examinations. The remaining 20% were used
for validation.

A rate-distortion framework, explaining neuronal network decisions,
was employed to assess the most important terms for automated proto-
col assignment. A term was regarded as important if distortion (change
of the neuronal network prediction using squared distance) increased
strongly when ignoring it.

Results: The trained neuronal network had an 87% accuracy on the train-
ing dataset and a 61% accuracy on the validation dataset.

Accuracy of automated CT protocol assignment by the neural network in
the validation dataset were as follows: non-contrast chest CT (n=3,639):
79%; CT pulmonary angiogram (n=2,897) = 88%; Contrastenhanced chest
CT in arterial phase (n=2,650) = 44%; Contrast-enhanced CT Chest/Ab-
domen in venous phase (n=549) = 48%; ECG-gated CT-Angiogram Chest/
Abdomen (n=619) = 66%.

Using a rate-distortion framework, the clinical question “rule out infil-
trate” led to the assignment of a noncontrast chest CT protocol, and “in-
filtrate” was marked as important. The terms “angiography”, “exclusion”
and “pulmonary embolism” were marked as important for the assign-
ment of the CT pulmonary angiogram protocol.

Conclusion: Preliminary results from this neuronal network may support
the CT protocolling process given its comprehensible decision process
based on important key terms.

Living kidney donor evaluation and coronary risk assessment with low
radiation dose computed tomography as a one stop shop examination
A. Huber, I. Todorski, B. Wagner, N. Yacob, M. Boscolo, G. Spano, A. Peters,

V. Obmann, L. Ebner, A. Christe, G. Christoph, D. Sidler; Inselspital University
Hospital Bern, Department of Cardiology, Bern, Switzerland

Purpose: To compare a standard triple phase CT protocol with a com-
bined dual-energy, split-bolus CT protocol with cardiothoracic assess-
ment in living kidney donor candidates.

Methods and Materials: This was a secondary analysis of a prospec-
tive registry of living kidney donor candidates in a kidney transplan-
tation tertiary center. CT scans of donor candidates were analyzed and
compared between patients with A) a standard abdominal triple phase
CT acquisition, B) an abdominal dual phase CT acquisition with virtu-
al non-contrast reconstruction and a split-bolus contrast medium ad-
ministration for assessment of the urinary tract and C) protocol B with
additional cardiothoracic CT acquisition. Cardiothoracic and abdominal
CT findings, as well as CT dose estimations were compared between
the groups using a Fisher's exact tests for categorical variables and a
Kruskal Wallis test for continuous variables.

Results: A total of 90 kidney donor candidates were included. The high-
est radiation dose was observed with the standard CT protocol (DLP
1088 mGy*cm; CTDI 24.1 mGy, n=)19), while radiation dose was significant-
ly lower in the dual energy, split bolus CT protocol (518 mGy*cm; CTDI 11.8
mGy, n=21), even when combined with the additional cardiothoracic CT
acquisition ( DLP 736 mGy*cm; CTDI 18.0 mGy, n=50; p<.001). 17 / 50 (34%)
donor candidates with the combined cardiothoracic and abdominal CT
protocol had coronary artery calcifications, while 3 / 50 (6%) had a pre-
viously unknown significant coronary stenosis that led to subsequent
invasive coronary angiography and coronary stent insertion. Other rele-
vant cardiothoracic findings included aortic root ectasia (12%), bicuspid
aortic valve (2%) and pulmonary emphysema (8%).

Abdominal CT findings were not significantly different between the three
groups (p=.81- p>.999).

Conclusion: Combined cardiothoracic and abdominal CT assessment
with low radiation dose is feasible and shows a relevant prevalence of
clinically significant cardiothoracic findings in living kidney donor can-
didates.
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3D segmentation and ruler-based volumetry of extra-cranial venous
malformations in MRI with MRA

A. Sutter’, ). Wegmdiller?, A. Tuleja’, A. Huber®, C. Calastra®, J. Rossler?,

Y. Doring’, I. Baumgartner’, H. von Tengg-Kobligk? F. Haupt?; 'Inselspital,
Bern University Hospital, Univerity of Bern, Department of Diagnostic,
Interventional and Pediatric Radiology, Biel, Switzerland, ?Inselspital,
Bern University Hospital, Univerity of Bern, Department of Diagnostic,
Interventional and Pediatric Radiology, Bern, Switzerland, *Inselspital,
Bern University Hospital, University of Bern, Clinic for Angiology, Bern,
Switzerland, “Inselspital, Bern University Hospital, University of Bern,
Department of Diagnostic, Interventional and Pediatric Radiology, Bern,
Switzerland, °Inselspital, Bern University Hospital, University of Bern,
Division of Pediatric Hematology/Oncology, Department of Pediatrics,
Bern, Switzerland

Purpose: Aim of this study is an intraindividual comparison of 3D seg-
mentation against ruler-based measurement based on T2 weighted im-
aging and contrast enhanced MRA (ceMRA) for therapy monitoring of
venous malformations (VM).

Methods and Materials: In 33 patients with VM semi-automated 3D seg-
mentations and manual ruler-based measurements were performed to
obtain the volume in T2w and ceMRA images as part of a 3T MR protocol.
Volumes were obtained before and after treatment by sclerotherapy us-
ing well established open source software.

Results: Morphologic T2w volume was significantly reduced after thera-
py with 3D segmentation (50.3+79.84 vs 35.3+59.8 ml, p<0.01) and with the
ruler-based approach (101.4+158.4 vs 76.2+117.1 ml, p<0.05).

Functionally perfused volume in ceMRA was drastically reduced after
therapy with 3D segmentation (23.2+35.2 vs 8.1+11.7 ml, p<0.01) and the
ruler-based approach (63.2+107.8 vs 9.316.0 ml, p<0.01).

Results from both methods highly correlated with each other: r2 before/
after treatment in T2w 0.93/0.93 and in ceMRA 0.90/0.81.

Conclusion: 3D segmentations and ruler-based measurements of VM
are both feasible methods for volumetric therapy monitoring highly
correlating with each other. However, 3D segmented volumes were sig-
nificantly smaller compared to ruler-based findings indicating that 3D
segmentation is the more precise approach to represent the polygonal
shape of VM.

A-219

Epicardial adipose tissue dispersion at CT and recurrent atrial
fibrillation after pulmonary vein isolation

A. Huber, S. Fankhauser, S. Wittmer, A. Lam, G. Christoph, F. Noti,
A. Hdberlin, L. Roten, H. Tanner, T. Reichlin; Inselspital University
Hospital Bern, Department of Cardiology, Bern, Switzerland

Purpose: We aimed to investigate the association of LA EAT dispersion
with AF recurrence after pulmonary vein isolation (PVI).

Methods and Materials: In a secondary analysis of a prospective registry
of consecutive patients (between 08/2018 and 12/2019) undergoing first
PVI, mean EAT attenuation values were measured on contrast-enhanced
cardiac CT scans in hounsfield units (HU) within low (195 to -45 HU) and
high (-44 HU to -15 HU) threshold EAT compartments around the left
atrium (LA) and the coronary arteries. EAT dispersion was defined as the
difference between the mean HU values within the two EAT compart-
ments. Continuous variables were compared between groups using the
Mann-Whitney-U test and cox proportional hazard models were used to
calculate hazard ratios of predictors of 1-year AF recurrence.

Results: A total of 208 patients were included, 135 with paroxysmal AF
and 73 with persistent AF. Patients with persistent AF had a significantly
lower LA EAT attenuation both in the low (-76.6 vs. -79.2 HU; p<0.001) and
high threshold EAT (-26.3 vs. -26.6; p=0.004). LA EAT dispersion was sig-
nificantly larger in patients with persistent compared to paroxysmal AF
(52.6 HU vs. 49.9 HU; p=0.001). After 1 year of follow-up, AF recurrence
rate was 76/208 (37%). LA EAT dispersion above the mean was associated
with a higher risk of 1-year AF recurrence (HR 2.3, 95% Cl 1.5-3.6; p<0.001).
It retained its predictive value when corrected for age, sex, body mass
index, LA volume and AF type (HR 2.8, 95% CI 1.6-4.6; p<0.0071).
Conclusion: A larger LA EAT dispersion on contrast enhanced cardiac CT
scans, reflecting EAT heterogeneity, is independently associated with AF
recurrence after PVI.

CT-based textural assessment of the myocardium in patients with
coronary heart disease

M. Bernodusson', M. Segeroth’, S. Yang', D. Winkel', M. Zellweger?,
A. Sauter’; "Universitdtsspital Basel, Radiology, Basel, Switzerland,
2Univeristdatsspital Basel, Cardiology, Basel, Switzerland

Purpose: To assess different methods for detection of myocardial ab-
normalities using CT in patients with coronary heart disease (CAD).
Methods and Materials: Using an automatic segmentation of the myo-
cardium, HU-values and attenuation based colormaps of the myocardi-
um were analyzed in two different patient cohorts:

First, a low to intermediate risk group was assessed with Rubidium-PET/
CT and ECG-triggered CT angiography (CCTA) in 366 patients.

Second, 95 patients with suspected high risk of CAD underwent invasive
coronary angiography (ICA) and CCTA in an emergency setting. Coronary
artery stenosis was used as reference.

Radiomics were extracted from the myocardium for HU-values and
colormaps and a gradient boosting classifier was established as a pre-
diction model.

Results: For patients receiving Rubidium-PET/CT, a significant decrease
in HU-values was detected for ACD territory (p < 0.01). Based on radi-
omics features, an increase of non-uniformity for HU-values for >75% (p
< 0.05) and >50% (p < 0.0001) stenosis was documented. Furthermore,
colormaps indicated an increased inhomogeneity of the myocardium for
a stenosis > 50% (p < 0.00071).

For patients receiving ICA, a significant decrease was detected in
RCX territory (p < 0.05) in colormaps. The gradient boosting classifier
achieved an accuracy of 0.81 to predict a stenosis >95% using total myo-
cardial radiomics for HU-values and an accuracy of 0.73 using colormaps.
An increase of non-uniformity for HU-values (p < 0.05) and for colormaps
(p < 0.0001) was shown for >95% stenosis implying an increased inhomo-
geneity for severe stenosis.

Conclusion: Radiomics based myocardial texture analysis may be a use-
ful approach to detect high-grad stenosis in patients with suspected
high risk of CAD as well as low-grad stenosis in patients with suspected
low to intermediate risk of CAD.

A-386

Diagnostic performance of a deep-learning model to detect coronary
stenoses on CTA images in emergency patients presenting with acute
chest pain

C. Glessgen', M. Boulougouri', J.-F. Paul? J.-P. Vallée', P.-A. Polett/’,

A. Platon’, |.-F. Deux’; "Hopitaux Universitaires de Genéve, Radiology,
Geneve, Switzerland, ?Institut Mutualiste Montsouris, Department of
Radiology, Cardiac Imaging, Paris, France

Purpose: Aortic CT angiography (CTA) is a critical tool in the work-up
of patients with acute chest pain (ACP). Our goal was to evaluate the
performance of a deep-learning model (DLM) for the detection of signif-
icant coronary stenoses in emergency patients presenting with ACP and
explored with CTA.

Methods and Materials: One hundred and eighty-one patients present-
ing with ACP and examined by ECG-gated CTA of the aorta between Jan-
uary 2021 and may 2022 were retrospectively included. With regard to
the emergency setting, no premedication (beta-blockers or nitrates) was
administered. For each of the 3 coronary arteries, 9 radially acquired
curvilinear MPR images 40° apart were classified by the DLM in 2 groups:
CAD-RADS 0-1-2 (<50% stenosis) or 3-4-5 (> 50%). Two readers in con-
sensu separated the patients in two groups depending on the overall
presence of motion artifacts and read the cases regarding significant
stenoses (< 50% vs. > 50%).

Results: In patients without artifacts on CT images (n=89, 49%), all signif-
icant stenoses (CAD-RADS 3-4-5) detected by human readers were cor-
rectly identified by the DLM. Diagnostic performances of the DLM were:
sensitivity 100%, specificity 66%, positive predictive value (PPV) 56% and
negative predictive value (NPV) 100%. Among patients with artifacts
(n=92, 51%), 19 (27%) had significant stenoses following human analysis
but were misdiagnosed by the DLM resulting in poorer diagnostic perfor-
mances: sensitivity 78%, specificity 75%, PPV 98% and NPV 14%.
Conclusion: The DLM showed adequate performances for the identifica-
tion of significant stenoses on CT images without artifacts, advocating
the potential of such a system to help radiologists in their daily routine
in patients with ACP. The presence of artifacts reduced its performances
and required human supervision.
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Assessment of cerebral microbleeds with low-field magnetic
resonance imaging: A prospective direct 0.55T-1.5T-scanner
comparison

T Rusche, H.-C. Breit, M. Psychogios, P. Sporns; University Hospital Basel,
Radiology & Nuclear Medicine Clinic, Basel, Switzerland

Purpose: Evaluating the diagnostic performance for the detection of
cerebral microbleeds (CMB) of a whole-body lowfield MRI in a prospec-
tive cohort of suspected stroke patients compared to an established
1.5T MRI.

Methods and Materials: A prospective scanner-comparison was per-
formed including 27 patients, of whom 3 patients were excluded because
the time interval was >1 hour between acquisition of the 1.5T and 0.55T
MRI. All SWI-sequences were assessed for the presence, number, and
localization of CMBs by two neuroradiologists and additionally under-
went Likert-rating with respect to image-impression, resolution, noise,
contrast, and diagnostic quality.

Results: Twenty-four patients with a mean age of 74 years were included
of whom 11 patients were female (46%).

Both readers detected the same number and localization of microbleeds
in all 24 datasets (sensitivity and specificity 100%; interreader reliability
»=1). Likert-ratings of the sequences at both field strengths regarding
overall image quality and diagnostic quality did not reveal significant
differences between the 0.55T- and 1.5T-sequences: (p=0.942; p = 0.672).
For resolution and contrast the 0.55T-sequences were even significantly
superior: (p < 0.0001; p < 0.0003) whereas the 1.5T-sequences were sig-
nificantly superior (p < 0.0001) regarding noise.

Conclusion: Low-field MRI at 0.55T has the same accuracy as scanners
with higher field-strength for the detection of microbleeds and thus has
great potential as a resource-efficient alternative in the near future.

A-176

Al-based prediction of onset of intracerebral hemorrhage (ICH):
Potential and limits

T.Rusche, J. Wasserthal, P. Sporns; University Hospital Basel, Radiology
& Nuclear Medicine Clinic, Basel, Switzerland

Purpose: Intracerebral hemorrhage (ICH) is associated with high mor-
tality and long-term morbidity and thus has a significant overall
health-economic impact. The overall outcome is especially poor if the
onset of ICH is unknown, but reliable radiological methods to determine
this exactly do not exist. Therefore, the aim of our work was to investi-
gate a machine learning (Al)-based age-prediction of ICH.

Methods and Materials: We selected 7421 CT-datasets with proven ICH
and trained an automated ICH-segmentation-algorithm.

Afterwards, for 622 datasets (bleeding age<48h) a comparison of our Al-
based age-prediction with the anamnestically known onset-times of ICH
was performed. Additionally, we performed manual age-prediction by
two radiologists from 117 datasets and compared the results with the
Al-based approach.

Results: Age-prediction by both Al and radiologists was only partially
accurate with a mean absolute error (in hours) of 9.77 (95%Cl [8.56-11.06])
for the Al-model, 13.38 (95%CI [11.21-15.74]) for rater1 and 11.21 (95%Cl
[9.61-12.90]) for rater2. Thus, the human (rater) was significantly inferior
(p=0.0067 rater1; p=0.0453 rater2) to the Al. However, the performance
of the Al was equal (with no significant difference, p=0.3104) to simply
taking the mean bleeding age of the dataset (15 hours) as prediction.
Conclusion: To our knowledge, such an Al-based approach has never
been performed. Nevertheless, our results confirm the assumption that,
in principle, no data on ICH-age can be extracted exactly from the image
information of a CT-dataset. Possible therapy decisions (blood-pressure
regulation, drug-therapy approaches) can thus only be derived to a lim-
ited extent. It is possible that follow-up-studies with a significantly larg-
er dataset can provide further relevant information.

Medical hypnosis for MRI examinations of claustrophobic patients:
Preliminary results of a prospective observational study

A. Cozzi', N. Ferrera? S. Schiaffino’, M. Curti’, E. Pravata?, S. Rizzo"*,

F. Del Grande"*; 'Ente Ospedaliero Cantonale, Istituto Imaging della
Svizzera Italiana (IIMSI), Lugano, Switzerland, ?Ente Ospedaliero
Cantonale, Ospedale Regionale di Lugano, Lugano, Switzerland, *Ente
Ospedaliero Cantonale, Neurocentro della Svizzera Italiana, Lugano,
Switzerland, “Universita della Svizzera Italiana, Facolta di Scienze
Biomediche, Lugano, Switzerland

Purpose: To assess the impact of medical hypnosis on exam completion
and image quality of MRI examinations of claustrophobic patients.
Methods and Materials: This preliminary analysis of an ethics commit-
tee-approved prospective study considers the group of claustropho-
bic patients aged >18 years that agreed to undergo MRI under medical
hypnosis instead of pharmacological sedation. Before MRI, the 26-item
Claustrophobia Questionnaire (Claustrophobia-score, range 0-104) was
administered to each patient, considering Napp’s cutoffs for claustro-
phobic events prediction (men, 4 points; women, 15 points). After MRI,
the examination success rate (i.e., completion of MRI with sufficient im-
age quality for diagnostic purposes) was recorded and patients filled a
5-item satisfaction questionnaire (Satisfaction-score, range: 0-25). Two
experienced radiologists independently rated image quality with a Likert
scale (0=non-diagnostic; 1=poor; 2=fair; 3=good; 4=excellent), inter-rater
reliability being assessed with linear-weighted Cohen'’s k. Spearman’s p
was used to evaluate correlations between image quality, Claustropho-
bia-score, and Satisfaction-score.

Results: All 47 enrolled patients undergoing MRI under medical hypno-
sis (30/47 females, median age 58 years, IQR 50-64) had a Claustropho-
bia-score above their sex-specific cutoff (median 65, IQR 48-82). The
examination success rate was 100%, with 34/47 patients (72%) reporting
the highest Satisfaction-score (overall median 25, IQR 24-25). No exami-
nation had an image quality rate <2 according to either reader (median &,
IQR 3-4 for both readers), with substantial overall reliability (k=0.77; 95%
Cl 0.63-0.91) and 30/47 examinations (64%) rated 4 by both readers. No
significant correlation was found between image quality and Claustro-
phobia-score (p=0.09, p=0.532) or Satisfaction-score (p=-0.03, p=0.823).
Conclusion: Medical hypnosis allows claustrophobic patients to suc-
cessfully undergo MRI. Image quality was rated “excellent” in 64% exam-
inations, with generally high patient satisfaction.
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DTI in the corticospinal tract in the cervical spinal cord of patients
with neurodegenerative diseases involving upper and lower motor
neurons

C. Weidensteiner"? E. Kesenheimer®“>, M. |. Wendebourg*** T. Haas’,

T. Feiweier®, C. Granziera®>>, O. Bieri"? R. Schlaeger>“>; "University
Hospital Basel, Department of Radiology, Radiological Physics,

Basel, Switzerland, ?University of Basel, Department of Biomedical
Engineering, Basel, Switzerland, *University Hospital Basel, Neurologic
Clinic and Policlinic, Basel, Switzerland, “University Hospital Basel,
Department of Clinical Research, Basel, Switzerland, *University Hospital
Basel and University of Basel, Translational Imaging in Neurology
(ThINK) Basel, Department of Medicine and Biomedical Engineering,
Research Center for Clinical Neuroimmunology and Neuroscience Basel
(RC2NB), Basel, Switzerland, Siemens Healthcare GmbH, MR Research
and Clinical Transition, Erlangen, Germany

Purpose: Assessment of diffusion tensor imaging (DTI) in the corticospi-
nal tract (CST) in cervical spinal cord (SC) of controls and patients with
neurodegenerative diseases involving upper motor neurons UMN (he-
reditary spinal paralysis HSP, primary lateral sclerosis PLS), both UMN
and lower motor neurons LMN (amyotrophic lateral sclerosis ALS), and
primarily LMN (spinal muscular atrophy SMA, post-polio syndrome PPS).
Methods and Materials: Healthy controls (n=13, age 25-76 y), patients
with SMA (n=13, 19-58y), PPS (n=2; 63,72 y), HSP (n=2; 34,52y), PLS (n=2;
50, 52y) and ALS (n=7, 40-83 y) were recruited. The study was approved
by Ethikkomission Nordwestschweiz. DTI data were acquired at 3T us-
ing a research reduced field-of-view single-shot spin echo 2D EPI se-
quence: TE=75 ms, TR=760 ms, 64 diffusion sampling directions, b-value
800s/mm?, in-plane resolution 0.73 mm, acquisition time 4-5 min,
pulse-triggered, 5 slices (4 mm thick) independently positioned perpen-
dicular to the SC on disc levels C2C3 to C6C7. DTI images were calculated
with DSI studio (dsi-studio.labsolver.org). Processing of the maps was
done fully-automatically using SCT (spinalcordtoolbox.com): The PAM50
template was coregistered and mean values were derived for fractional
anisotropy (FA), mean diffusivity (MD), radial and axial diffusivity (RD, AD)
in the CST in white matter over the 5 slices.

Results:
group 1 group 2 controls pgroup1 pgroup2

(HSP, PLS, ALS)  (SMA, PPS) vs.control vs.control
FA 0.61(0.58 0.63) 0.64(0.600.68) 0.67(0.650.72)  0.002* 0.153
MD[10-3 0.99(0.961.03) 1.04(0.961.07) 100(0.971.05  0.817 0.519
mm2/s]
RD[10-3  0.59(0.58 0.66) 0.58 (0.510.67) 0.55(0.470.58)  0.024 0.097
mm2/s]
AD[10-3  178(1.71192) 190(1.86193) 195(1.93198)  0.001* 0.027
mm2/s]

Demographics of the study population. Pathologies listed by major subgroups. Data in paren-
thesis are percentages (SD = standard deviation).

There was no significant difference between patients with LMN diseases
and controls. FA and AD were significantly different between patients
with diseases involving UMN and controls.

Conclusion: UMN degeneration leads to axonal degeneration and loss
in CST in SC white matter, whereas LMN degeneration occurs in SC grey
matter. This explains that significant differences in CST in cervical SC
white matter were seen in FA and AD in UMN but not in LMN diseases.

Golden-Angle Radial Sparse Parallel DCE-PWI and DSC-PWI
to differentiate true Progression from Pseudoprogression in
Glioblastoma patients after first line therapy

R.-A. Todea’, D. Cordier?, M. Neubauer? S. M. Leu? N. Rommers*,

M.-N. Psychogios', . M. Lieb; "University Hospital of Basel,
Neuroradiology Department, Clinic of Radiology and Nuclear Medicine,
Basel, Switzerland, ?University Hospital of Basel, Neurosurgery Clinic,
Basel, Switzerland, *University Hospital of Basel, Clinic of Radiology
and Nuclear Medicine, Basel, Switzerland, “University Hospital of Basel,
Department of Clinical Research, Basel, Switzerland

Purpose: Perform a diagnostic accuracy analysis of combined T1w and
T2* perfusion to distinguish progressive disease (PD) from pseudopro-
gression (PsP) in glioblastoma patients after first line therapy.

Methods and Materials: Retrospective study of patients with glioblas-
toma between 01/2019-12/2021 at the University Hospital of Basel, with
suspicion of PD within/after 12 weeks following tumor resection and
combined radiochemotherapy (RCT) who received Grasp DCE-PWI (dy-
namic contrast-enhanced perfusion weighted imaging with golden angle
radial sparse parallel technique) and DSC-PWI (dynamic susceptibility
weighted PWI).

All MRIs were performed at 3T (Magnetom Skyra, Siemens Healthineers,
Erlangen, Germany) using a 20-channel head-neck coils. Precontrast :
T1W MPRAGE, DWI, SWI and post-contrast: DCE/Grasp-PWI and DSC-PWI
with split bolus technique, T2 TSE, FLAIR, T1vibe. The study was approved
by the Ethics Committee EKNZ (BASEC-Nr. 2022-00913).

Results: We performed a longitudinal analysis of 14 patients (86 MRIs, 27
perfusion studies) and assigned them to two groups: progressors (n= 8)
versus pseudoprogressors (n= 6).

A diagnostic accuracy analysis of the perfusion parameters at two time-
points: within 12w post-RCT (FU1) and at Baseline (12w after RCT) was
done to distinguish PD from PsP.

At the FU1, the rCBV (relative cerebral blood volume) threshold 1.75,
showed the highest accuracy 0.429 [0.129, 0.775] followed by Vp (plasma
volume fraction) threshold 0.15; accuracy 0.286 [0.053, 0.659]. At Baseline
both parameters showed a higher accuracy, 0.8 [0.444, 0.963] for rCBV
(threshold 1.29) and 0.8 [0.444, 0.963] for Vp (threshold 0.05).

The type of permeability curve and the peak enhancement, signal en-
hancement ratio at both time points were also analyzed.

Conclusion: Our preliminary results show that rCBV and Vp values and
their longtudinal dynamic between the FU1 (within 12w after RCT) and at
Baseline (12w after RCT) together with the semiquantitative analysis of
permeability curve could accurate differentiate PD from PsP.
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Emergency intracranial stenting for the treatment of an acute
ischemic stroke due to a large vessel occlusion refractory to
traditional mechanical thrombectomy

N. Ntoulias, A. Brehm, M.-N. Psychogios; University Hospital Basel,
Diagnostic and Interventional Neuroradiology, Basel, Switzerland

Purpose: Acute ischemic stroke caused by a large vessel occlusion (LVO)
due to underlying intracranial atherosclerotic disease (ICAD) is an im-
portant clinical problem as it is often refractory to stent-retriever based
mechanical thrombectomy (MT) and associated with worse outcomes. In
this study we report our initial experience with emergency intracranial
stenting of patients with an LVO due to underlying ICAD.

Methods and Materials: We retrospectively screened all patients under-
going MT in the year 2022 (date of screening 25. November 2022) at our
center. All patients with an intracranial vessel occlusion refractory to
stent-retriever based MT due to ICAD were included in our study. Pri-
mary endpoints were final reperfusion results (measured with the mTICI
score). Secondary endpoints were the modified Rankin Scale (mRS) at
discharge,in-hospital mortality, and complications during the proce-
dure.

Results: Six patients (5 women, median age 66.5 years [Range 53 - 89])
were eligible for our study. Median NIHSS at admission was 5 [3-9] and
the occlusion locations were M1 segment of the middle cerebral artery
(3), distal internal carotid artery (1), P1segment of the posterior cerebral
artery (1) and the V& segment of the vertebral artery (1). Patients under-
went 3 to 6 (median 4) unsuccessful revascularization attempts prior to
intracranial stenting. Stenting resulted in successful reperfusion (mTICI
> 2b) in all patients and five patients (83.3%) achieved perfect or near
perfect reperfusion (mTICI 2 2¢). At discharge three patients had an mRS
of 1, two patients of 2 and one patient died within the hospital. No pro-
cedural complications were noted during the procedure.

Conclusion: Based on our initial experience emergency intracranial
stenting for the treatment of ICAD related LVO seems to be a safe and
effective procedure. The further evaluation of this treatment approach
in large randomized controlled trials is warranted.

A-398

Endovascular Treatment of Intracranial Aneurysms with the WEB
Device: The Lausanne Experience

E.A. Teiga, B. Bartolini, F. Puccinelli, S. D. Hajdu, G. A. Sbirziola, G. Saliou;
Lausanne University Hospital and University of Lausanne, Diagnostic
and Interventional Radiology, Lausanne, Switzerland

Purpose: The Woven EndoBridge (WEB) is a unique device that both fills
the intracranial aneurysm and provide flowdiversion properties in a sin-
gle implant. The objective of this study is to report our experience with
the WEB device.

Methods and Materials: We performed a retrospective study of all rup-
tured and unruptured aneurysms that were treated or intended to treat
with a WEB device (WEB SL or WER SLS) between April 2017 and November
2022. Outcome measures included the feasibility of the implantation,
the angiographic outcome, procedural complications and the clinical
outcome.

Results: One-hundred-five aneurysms in 99 patients, including 29 rup-
tured aneurysms, underwent treatment with the WEB device. The medi-
an age of patients was 58 years (range 12 - 86); 31/99 (31%) were men.
The mean aneurysm neck was 3.5+1.2mm (range 1.7 - 9.4), the mean an-
eurysm height was 5.6+2.0mm (range 2.5 - 12.5) and the mean aneurysm
width was 5.2+1.7mm (range 2.5 - 10.8). The device could be deployed in
all patients and was implanted in 100/105 (95%) cases. We changed the
size of the WEB device in 13/100 (13%) cases. Procedural related compli-
cations occurred in 7/105 (7%), comprising 3 thromboembolic events, 2
aneurysms ruptures, 1 rebleeding from a cerebral hematoma and 1 fem-
oral artery bleeding. None of these had clinical sequelae. MRA follow-up
was available for 75/100 (75%) aneurysms treated by WEB device, median
follow-up was 282 days (IQR: 378). A favorable occlusion (Raymond - Roy
1 or 2) at follow-up was achieved in 68/75 (91%) aneurysms, 3/75 (4%)
aneurysms were retreated.

Conclusion: The treatment of intracranial aneurysms using WEB device
proved to be feasible, effective and safe.

However this new device requires a learning curve to master the de-
ployment technique and to choose the appropriate size. Prospective
controlled studies comparing WEB device to traditional endovascular
techniques (balloon or stent-assisted coiling) should be encouraged.

Diagnostic performance in 3D MR neurography using a deep-learning
based reconstruction algorithm
E. _Ensle, M. Kaniewska, A. Tiessen, R. Guggenberger; University Hospital

Zurich, Institute of Diagnostic and Interventional Radiology, Zurich,
Switzerland

Purpose: To assess a deep learning-based reconstruction method in 3D
MR neurography for clinical evaluation of the brachial and lumbosacral
plexus.

Methods and Materials: Under IRB approval, patients who underwent
routine MR neurography of the brachial and lumbosacral plexus for clin-
ically suspected neuropathy between January and September 2022 were
retrospectively included. All patients were scanned on the same 1.5 Tes-
la MRI System. Bilateral 3D T2-weighted short tau inversion recovery fast
spin echo with variable flip angles sequences were obtained as part of
the standard protocol. In addition to the conventional reconstruction,
the raw k-space data was reconstructed offline with a vendor-supplied
prototype of a deep convolutional (DL) neural network.

Quantitative comparison was performed by measuring the signal-to-
noise ratio (SNR) and contrast-to-noise ratios (CNR) between nerve,
muscle and fat. Additionally two readers blinded to reconstruction sta-
tus subjectively scored image quality and diagnostic confidence on a
4-point scale (0 to 3, poor - perfect), assessing nerve branches, muscles,
fat suppression, artifacts and pathology.

For comparison of quantitive analysis paired sample Student's t-test,
forvisual scoring results nonparametric paired sample Wilcoxon signed-
rank test was performed.

Results: 35 exams (18 brachial and 17 lumbosacral plexus) were retro-
spectively evaluated in 34 patients (mean age: 49 + 12 years, 15 female).
The DL reconstruction achieved significantly higher SNR and CNR than
the standard method (p<0.05). Image quality and diagnostic quality were
scored significantly higher with DL across all categories in the brachial
and lumbosacral plexus by one reader (p<0.05). Result analysis from the
second reader is yet to be finalized, corresponding results including in-
terreader agreement will follow.

Conclusion: Our results suggest that DL reconstructed 3D MR neurogra-
phy can improve image quality compared to the standard reconstruc-
tion, resulting in increased diagnostic confidence.
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Proposed DRLs for Mammography in Switzerland

L. Dupont’, C. Aberle? D. Botsikas', M. Ith, T. Lima*, R. Menz? P. Monnin®,
S. Presilla®, A. Schegerer’, P. Trueb?, M. Sans Merce'; 'Geneva University
Hospital, Radiology, Geneva, Switzerland, ?Basel University Hospital,
Radiology, Basel, Switzerland, *Inselspital, Radiology, Bern, Switzerland,
“Luzerner Kantonsspital, Nuclear Medicine, Radiation Therapy, Luzern,
Switzerland, °Vaud University Hospital Centre, Radiology, Lausanne,
Switzerland, ¢Lugano Regional Hospital, Radiology, Lugano, Switzerland,
’Hirslanden Clinic, Radiology, Zurich, Switzerland, éFederal Office of
Public Health, Radiotherapy and Medical Diagnostics Section, Bern,
Switzerland

Purpose: The aim of this study is to propose Diagnostic Reference Levels
(DRLs) values for Mammography in Switzerland.

Methods and Materials: The data was obtained by means of a survey. A
total of 31 centres including 5 University hospitals, several cantonal hos-
pitals, and large private clinics, covering all linguistic regions of Switzer-
land participated in the data collection. The data gathered contained
all the necessary technical information: manufacturer and model of the
device, mean glandular dose (MGD), etc. The data collected was consid-
ered to be representative of the practice in Switzerland.

Results: Information was received from 36 mammography units (6 dif-
ferent manufacturers represented) and 24762 acquisitions. Those not
having their mammography unit connected to a DMS weren’t keen to
participate. The data collected was sorted into the following catego-
ries: 2D projection or 3D digital breast tomosynthesis (DBT) examination,
craniocaudal (CC) or mediolateral oblique (MLO) projection, and 8 differ-
ent categories of compressed breast thickness (CBT) ranging from 20mm
to 100mm in 10mm width intervals. The analysis showed that the data
obtained reflects of the practice in Switzerland, and the most frequent-
ly used units are represented in this study. The main results revealed
that the MGD is larger for 3D than for 2D acquisitions for the same CBT.
When the CBT increased from 20mm to 100mm, the 75th percentile of the
MGD values obtained increased from 0.81mGy to 2.96mGy for 2D exami-
nations, and from 1.22mGy to 4.04mGy for 3D examinations, for both pro-
jections (CC/MLO). The results obtained were compared with the DRLs
values of several other countries and are in agreement.

Conclusion: Swiss diagnostic reference values (DRLs) can be proposed
according to the examination type (2D/3D), projection (CC/MLO) and CBT.
The proposed values compare well with those obtained in the literature
that have been performed using the same methodology.

Breast-CT and conventional mammography: dose comparison with
phantoms

D. Cester, S. Shim, A. Boss; UniversitdatsSpital Zirich, Institut fur
diagnostische und interventionelle Radiologie, Zirich, Switzerland

Purpose: Dedicated spiral breast-CT systems with photon counting de-
tectors have been developed, with the aim to significantly increase the
amount of information provided in the images. One potential applica-
tion is screening for breast cancer, which is the worldwide leading cause
of cancer-related death for women.

However, before breast-CT systems can be included as part of screening
programs, concerns about dose exposure (which is usually higher in CT
systems) must be addressed. The objective of this work was to inves-
tigate and compare the actual breast dose for a mammography device
and a spiral breast-CT, depending on different breast size and density.
Methods and Materials: This work used 3D-printed phantoms of three
different sizes (247, 640 and 1085 cm3) filled with four mixtures simu-
lating different breast densities. The phantoms were scanned on both
machines with standard protocols used in the clinical routine and the
surface dose was measured by means of MOSFET dosimeters.

In addition, a Monte Carlo simulation was performed to validate the
mammography measurements. The values for the surface dose and the
calculated average absorbed dose were compared across the two mo-
dalities for the corresponding phantom sizes and densities.

Results: The measured surface dose and the calculated average ab-
sorbed dose showed similar results in the comparison between the
mammography and the breast-CT measurements, displaying a higher
dependence of the dose values on the phantom size and density in the
mammography case. In terms of absolute dose values, the breast-CT
scan resulted in some cases in similar or lower dose compared to con-
ventional mammography, particularly in case of small phantoms or high
glandularity.

Conclusion: The dose values for a breast-CT scan can be close to those
of a conventional mammography scan, depending on breast size and
glandularity.

A-252

Air KERMA is not a risk estimator for deterministic effects in the skin due
to interventional radiology procedures

A.Vergara, S. Carpentier, T. Julien, F. Leroy, F. Maaloul, M. Ravilly;
Biomediqa, 59650, Villeneuve-d’Ascq, France

Purpose: Air KERMA (Kar) is used routinely to predict the risk associated
to the apparition of deterministic effects in the skin of patients treated
in interventional radiology procedures. This is based on the fact that Kar
is always greater than the peak skin dose (PSD) for optimized procedures
and modelized patients. The use of Kar as real time risk estimator in a
clinical trial for interventional cardiology is evaluated.

Methods and Materials: The correlation of PSD and Kar for 75 interven-
tional procedures is evaluated. The PSD is measured using Gafchromic
films. The software DOSITRACE (DACS) as predictor of the PSD is com-
pared to real measurements using Gafchromic films.

Results: We found no correlation (p>0.05) of Kar with PSD and that Kar
cannot predict the risk band for deterministic effects. We found that Kar
overestimates the risk for patients with BMI<25, and underestimates the
risk for patients with BMI>40. We found a strong correlation (p<0.05) be-
tween the results of PSD calculated by DOSITRACE and those measured
by Gafchromic films.

Conclusion: PSD, either measured or calculated, shall be utilized to esti-
mate the risks of deterministic effects instead of Kar. Due to high cost of
Gafchromic films, a software solution like DOSITRACE is recommendable
to be used to estimate the PSD.
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Evaluation of dose and image quality in Inner ear imaging: Comparison
between computed tomography and 3D rotational angiographic
acquisitions

L. Bellesi', E._Magoga? G. Cancellato’, E. Ventura®, A. Cianfoni®, S. Presilla’;
'Ente Ospedaliero Cantonale - EOC, IIMSI - Servizio di Fisica Medica,
Bellinzona, Switzerland, Ente Ospedaliero Cantonale - EOC, [IMSI -
Servizio di Radiologia, Lugano, Switzerland, *Ente Ospedaliero Can-
tonale - EOC, Servizio di Neuroradiologia, Lugano, Switzerland, “Ente
Ospedaliero Cantonale, IIMSI - Servizio di Fisica Medica, Bellinzona,
Switzerland

Purpose: An intercomparison was made to evaluate the relationship
between radiation dose and image quality of two different diagnostic
modalities carried out on inner ear diagnostic studies, both simulated
on two different phantoms, made by a multi-detector computed tomog-
raphy (MDCT) scanner with respect to the same examinations carried
out with an interventional angiography system, which can perform 3D
rotational acquisitions (3DRA) reconstructed with CT-like advanced
techniques.

Methods and Materials: All radiological images were acquired both us-
ing a 256-slice MDCT scanner and a biplane interventional angiography
system integrated with 3DRA. Image quality for radiological systems
was evaluated both using a CT Catphan phantom and a head anthro-
pomorphic phantom. Dosimetric measurements were also performed
using a head-CTDI phantom and a pencil-type CT chamber connected
with a calibrated electrometer. Dosimetry evaluation were done taking
into account CTDI, DLP, DAP and effective dose calculated, for both MDCT
and 3DRA acquisitions, using two different Monte Carlo systems to con-
vert dose parameters to effective dose. Image quality was assessed, on
phantom images, with an interventional radiologist evaluating high con-
trast spatial resolution, image noise and details detectability.

Results: Effective doses calculated with Monte Carlo systems, for both
MDCT and 3DRA image acquisitions, are comparable in terms of numer-
ical absolute values. The measures, carried out with the support of a
penciltype CT chamber, provide a slightly higher value for the images
acquired using the interventional angiography system compared to the
MDCT acquisitions. 3DRA images showed a higher general image quality
level.

Conclusion: Evaluations of image quality, for both the CT Catphan phan-
tom and head anthropomorphic phantom, are in favour of the 3DRA. The
dosimetric comparisons show a substantial equivalence between the
two types of imaging modalities.

BackWards - Where the Brain Processes Sensory Information from the
Back

A. Guekos"*? M. Dorig"*, P. Schweinhardt’, L. Schibli®, P. Schtitz®,

P. Stampfli¢, D. Cole"’, M. Meier'; 'Integrative Spinal Research,
Department of Chiropractic Medicine, University of Zurich, Zurich,
Switzerland, ?PhysMed Consulting GmbH, Medical Physics, Uetikon
a.S., Switzerland, *Decision Neuroscience Lab, Institute of Human
Movement Sciences and Sport, Department of Health Sciences and
Technology, ETH Zurich, Zurich, Switzerland, “School of Engineering
and Architecture, Lucerne University of Applied Sciences and Art, Horw,
Switzerland, °Competence Center Thermal Energy Storage, Institute of
Mechanical Engineering and Energy Technology, Lucerne University
of Applied Sciences and Art, Horw, Switzerland, °®MR-Center of the
Psychiatric University Hospital, Department of Child and Adolescent
Psychiatry, University of Zurich, Zurich, Switzerland, ’Psychotherapy
and Psychosomatics, Department of Psychiatry, Psychiatric University
Hospital, University of Zurich, Zurich, Switzerland

Purpose: Although chronic low back pain (CLBP) is one of the most com-
mon health conditions world-wide, surprisingly little is known about the
neural representations of sensory information from the human back.
In particular, there is no fine-grained cortical mapping of the sensory
afferents of the young and healthy back. Yet, such a baseline character-
ization, reflecting the supraspinal state before any pain-related chang-
es have set in, seems crucial to understand the trajectory and clinical
relevance of neuronal reorganization processes which may occur during
development and maintenance of CLBP.

Methods and Materials: 41 healthy and pain-free adults (25 women) be-
low 40 underwent functional magnetic resonance imaging while vibro-
tactile stimuli were randomly applied bilaterally across nine segmen-
tal levels along the back’s thoracolumbar axis using frequencies of 20
and 80Hz. A representational similarity analysis was performed using a
whole-brain searchlight approach in combination with explanatory mod-
els to investigate the back’s cortical representations. A random model
was used as a control. Significant clusters of voxels were identified with
permutation based (N=5000) threshold-free cluster enhancement. The
study was approved by the Ethics Committee Zurich and all participants
gave written informed consent.

Results: A segmental model, reflecting the spatial proximity of neigh-
bouring segments, revealed significant clusters across sensorimotor
cortices compared to a random model for both frequencies with peak z
scores in medial parts of the right primary somatosensory cortex (80Hz:
peak z = 2.47; 20Hz: z = 1.36; p < 0.05).

Conclusion: We present the first detailed cortical map of paraspinal af-
ferents across the thoracolumbar axis. The current findings constitute a
basis to further explore cortical reorganization and its potential patho-
logical meaning in CLBP patients.
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Operator dose evaluation using the RaySafe i3 live dosimetry system
in interventional radiology

Y. Kdser; PhysMed Consutling GmbH, Medical Physics, Uetikon am See,
Switzerland

Purpose: Operators working in the interventional radiology suite are
exposed to elevated levels of ionizing radiation. A combination of struc-
tural means for radiation protection, appropriate personal shielding The
RaySafe i3 live dosimetry system was used for the analysis of the appli-
cation and usefulness of radiation protection measures during fluoros-
copy guided interventions at different institutions with different teams.
Methods and Materials: Operators and assisting personal in the fluoros-
copy suites were equipped with a total of 4 active dosimeters from the
RaySafe i3 live dosimetry system. Additional dosimeters were place on
the patient side and the operator side of the ceiling mounted radiation
protection shield for reference purposes. All dosimeters were synchro-
nised prior to the start of the interventions.

The interventions were filmed in time lapse using a GoPro Hero 4 video
camera which allowed the subsequent synchronisation of the film and
the dosimeter dose rate data for further analysis.

Results: Cumulated operator doses varied widely in correlation with pa-
tient dose as well as position of the considered person.

The ratio of operator dose to patient dose could be estimated to be be-
tween less than 0.1 uSv/Gycm? for assisting personal standing at a great-
er distance and up to 20 pSv/Gycm? for the reference dosimeter on the
patient side of ceiling mounted lead shield positioned close to the pa-
tient.

The effectiveness of the ceiling mounted leaded shield could be esti-
mated to be up to over 90% when used correctly. Incorrect use of the
leaded shield diminished this protection considerably.

Conclusion: The RaySafe i3 live dosimetry system combined with video
material provides an adequate basis for the analysis of the usefulness
of the provided means for radiation protection. It also allows for retro-
spective analysis of personal behaviour and discussion of difficult situ-
ations in means of radiation protection.

Awareness can be raised by discussing the acquired material with the
involved persons.

Monitoring of Medical Population Dose in Switzerland - How to move
forward

B. Ott; BAG, Strahlenschutz, Bern, Switzerland

Purpose: Imaging procedures are indispensable for diagnostics and
patient treatment, but they also involve health risks due to the use of
ionising radiation. Therefore, the FOPH monitors the radiation exposure
of the Swiss population. The frequency of diagnostic examinations per-
formed is recorded and the mean effective dose is estimated. This moni-
toring helps to recognize emerging changes and trends at an early stage.
Due to the digitalisation in medicine, the data required for the monitor-
ing is now partly available in electronic form. This work demonstrates
the feasibility of future automation.

Methods and Materials: Possible data sources for the collection of the
frequency of the different modalities are identified, their coverage is
reported, automated access to the data is demonstrated and the con-
nection to the previous surveys assured. The results are used to propose
an update on the CT population dose.

Results: Relevant data sources are available that allow to estimate the
frequencies of the different examinations. Modalities used and anatom-
ical regions examined can be derived from billing or classification codes:
TARMED for outpatients, Swiss surgical classification (CHOP) for inpa-
tients.

Retrospective calculation of the frequencies up to and including 2013
allow the linkage to the previous monitoring. Initial estimations carried
out for selected modalities show comparable trends.

Conclusion: The periodic survey of medical radiation frequencies in
Switzerland is feasible for some modalities. A major advantage of this
method is the use of existing data sources, which will enable publishing
results at shorter intervals. The data sources allow for evaluations by
canton or large region, age group and gender.

Furthermore, analyses according to service provider characteristics,
such as a breakdown by practices and hospitals, are possible.

Certain limitations result from the nature of the data used. Only billed
activity examinations are recorded. They do not necessarily correspond
to the examinations actually carried out.
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Implementation of a Quality Assurance Program for X-Ray Protective
Apparel

C. Waschkies', N. Saltybaeva®? E. T. Samara’, J. EReberg’, F. Pires?,

F. Nella?, F. Branco Venancio? M. Iff?, E. Lamaj? J. van Rossum?,

M. Chamberlain? S. Tanadini-Lang? M. Guckenberger? A. Stussi’;
'Radiation Protection Unit, Department of Radiation Oncology,
University Hospital Zurich, University of Zurich, Zurich, Switzerland,
’Department of Radiation Oncology, University Hospital Zurich,
University of Zurich, Zurich, Switzerland

Purpose: The Swiss Radiation Protection Ordinance requires annual
quality assurance (QA) for protective apparel of personnel working with
radiological equipment, as damage of the inner protective layer may
lead to unrecognized exposures. This study reports on the 2022 QA in
our hospital.

Methods and Materials: In total 631 garments (vests, skirts, aprons)
and 224 thyroid collars from 15 departments were assessed over the
annual period, comprising visual, tactile and radiographic inspection.
Radiographic assessment was performed by means of CT, using a lo-
calizer radiograph with 35 mA, 120 kVp and scan length up to 1024 mm.
Images were sent to PACS and assigned by a qualified medical physicist
into three categories: green = no defects, yellow = non-critical defects
(for garments holes @ <29 mm, tear <46 mm in non-critical or overlap-
ping areas, @ <4.3mm, tear <7mm over critical organs; for thyroid collars
@ <3.8mm and tear <5.9mm [1]), red = severe defects detected.

Results: Protective apparel was generally in good condition and critical
defects were detected in only 1.9% of the garments and in 2.2% of the
thyroid collars. These “red” marked items were immediately disposed.
Items assigned to the yellow category (3.8% garments, 3.6% collars)
remained in use with a new evaluation recommended after 6 months.
Interestingly, two design issues were incidentally uncovered in the pro-
cess: Too wide armpits and small frontal overlap. While the latter might
not represent a design issue per se as long as the overlap is not neces-
sary for correct lead equivalent, a big overlap contributes unnecessary
weight. It also became apparent that in two departments much fewer
thyroid collars (0.2 per vest+skirt set) are available, emphasizing the
need for proper inventory and allocation of protective apparel.
Conclusion: The implemented QA program ensures high quality stand-
ard of the protective apparel and compliance with the legal require-
ments. Improper design choices were depicted and the importance of
an inventory was emphasized.
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F-18-FDG imaging with long axial field-of-view Biograph Quadra Vision
PET/CT in patients with high blood glucose - a matched pair analysis
C. Mingels', L. Weissenrieder’, K. ZeimpeRis', H. Sari? A. Rominger,

T. Pyka’; 'Inselspital, Bern University Hospital, University of Bern,
Department of Nuclear Medicine, Bern, Switzerland, Siemens
Healthcare AG, Advanced Clinical Imaging Technology, Lausanne,
Switzerland

Purpose: Interpreting oncologic F-18-FDG PET/CT can be difficult in pa-
tients with high blood glucose (hBG), especially when tumour uptake is
low and lesion conspicuity is limited. Aim of this study was to analyse if
long axial field-of-view (LAFOV) PET/CT is of advantage in patients with
hBG by improving image quality.

Methods and Materials: In this retrospective matched pair analysis, 62
oncologic patients examined on the Biograph Quadra Vision PET/CT (FOV
106cm) were included. hBG (12.5+1.2mmol/l) were compared to normal BG
patients (nBG) (6.1:0.9mmol/l). Images were reconstructed in 1,2,4,6min
acquisition time (AT) in ultra-high sensitivity mode (UHS) and in 1,2min
AT in high sensitivity mode (HS) as simulated standard axial FOV (sSA-
FOV). Tumour SNR (tSNR) and tumour to background ratio (TBR) were
measured using tumour SUV,_, and liver SUV, .../SD. As interpretation
is dependent both on TBR and SNR, an image quality (IQ) criterion was
defined by the product of tSNR and TBR. Additionally, SUV__ in muscles
and brain were measured.

Statistical analysis was performed using Students’ T-Test.

Results: tSNR increased with increasing AT without significant differenc-
es in both cohorts (hBG: 28+10.6; nBG: 37.06+13.51, p=0.26). TBR in hBG
was significantly lower (2.88+0.03; 3.61+0.04, p<0.001), resulting in signif-
icantly higher 1Q in nBG. However, nBG sSAFOV was comparable to hBG
UHS 4min AT (HS 2min: 99.30 vs. UHS 4min: 105.65, p=0.05) and 6min AT
was revealed significantly higher 1Q (HS 2min: 99.30 vs. UHS 6min: 130.42,
p=0.04). SUV__ of brain and muscle were significantly higher in hBG.
Conclusion: As expected, we found generally higher uptake in brain/
liver/muscle and reduced tumour uptake in hBG patients. However, the
better count statistics of the LAFOV system resulted in similar image
quality to sSAFOV acquisitions in nBG patients. Reducing background
noise with LAFOV PET/CT might therefore compensate to some degree
the increased background uptake in cases of hBG and be helpful in read-
ing those scans.

XSPECT-based myocardial perfusion scintigraphy: feasibility of
myocardial uptake quantitation in patients with suspected coronary
artery disease - a pilot study

E. Caobelli*? C. Eigler?, D. Wild? I. Kohlberger? A. H. Vija’, M. Reymann?,
P. Haaf*, M. Zellweger*; 'Inselspital Bern, Universitdtsklinik ftir
Nuklearmedizin, Klinik fir Radiologie und Nuklearmedizin, Bern,
Switzerland, ?Universitdtsspital Basel, Klinik fir Radiologie und
Nuklearmedizin, Basel, Switzerland, *°Siemens Healthineers, SPECT
Research, Erlangen, Germany, “Universitatsspital Basel, Kardiologie,
Basel, Switzerland

Purpose: Myocardial perfusion SPECT (MPS) is generally analyzed for the
presence of relative regional perfusion defects. Absolute myocardial
blood flow (MBF) quantification to assess for balanced ischemia and mi-
crovascular dysfunction is challenging with SPECT/CT. An independent,
standardized, and reliable parameter able to quantify perfusion defects
in clinical practice is highly warranted. A quantitation of myocardial up-
take (MU) at the “steady state” may fit this need. We performed a pilot
study in phantoms and humans.

Methods and Materials: MPS imaging was acquired with a quantitatively
calibrated Symbia Intevo 16 (Siemens Healthineers) using a prototype
of xSPECT Cardiac (xSc). xSc employs retrospective gating, automated
motion correction, and data driven respiratory motion correction and
yields voxelized uptake in Bg/ ml. Phantom-studies with simulated
ECG-gating assessed consistency of quantified MU. Initial human studies
included 15 patients (10 males, age 50-84yrs). All underwent on the same
day a stress/rest 82Rb-PET/ CT, Ca-score CT and Stress 99mTc-Sestamibi
quantitative MPS. A quantitative rest-MPS was performed on the follow-
ing day. Quantified MU (Bq/ml, SUVmax and SUVpeak) was calculated
(40% threshold segmentation). MPS-based coronary reserve (MPS-CR)
was defined as stress-SUVmax/rest-SUVmax. Quantified Sestamibi MU
was compared to PET-derived global MBF.

Results: MPS-Stress-SUV had a good correlation to PET-Stress MBF
(r=0.73), MPS-CR had a fair correlation to PET-coronary reserve (r=0.67)

Patients without CAD  Patients with CAD p
n. 13 2
PET-Stress-EF (%) 78.0£7.9 32.5+16.5 <0.01
MPS-Stress-MBF (ml/g/min) 34+0.6 14+0.7 <0.01
PET- Coronary Reserve 2.9:0.7 1.5+0.7 <0.01
MPS-Stress-SUVmax 8.2+15 7209 0.56
MPS-CR 1.21£0.1 0.85+0.04 <0.01

Patients with unremarkable PET had both higher stress MBF and MPS-CR compared to the
patient with 3-vessel disease. Stress-SUVmax was not different.

Conclusion: Absolute quantitation of MU is feasible using the defined
protocol and xSPECT Cardiac prototype. MPS-CR may be able to differen-
tiate between patients with and without CAD. Further larger studies are
needed to show whether this improves diagnostic accuracy over stand-
ard MPS.
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Prognostic significance of ®F-PSMA PET/CT quantitative parameters in
mCRPC patients before 177Lu-PSMA therapy

M. Cuzzocread', G. Paone"?, G. Treglia"#?, T. Ruberto’, M. Raditchkova’,

L. Ceriani®?, L. Giovanella"*; 'Imaging Institute of Southern Switzerland,
Ente Ospedaliero Cantonale, Clinic for Nuclear Medicine and Molecular
Imaging, Bellinzona, Switzerland, ?Faculty of Biomedical Sciences,
Universita della Svizzera Italiana, Lugano, Switzerland, *Academic
Education, Research and Innovation Area, General Directorate, Ente
Ospedaliero Cantonale, Bellinzona, Switzerland, “Thyroid Centre-Clinic
for Nuclear Medicine, University Hospital and University of Zurich,
Zurich, Switzerland

Purpose: Lutetium-177 prostate-specifc membrane antigen -617 (Lu-PS-
MA) therapy is a promising targeted treatment for metastatic castration
resistant prostate cancer (mCRPC) patients. ®F-PSMA-1007 PET/CT (PS-
MA-PET) performed prior to therapy could provide additional informa-
tion to predict patients outcome. The aim of this study was to evaluate
whether quantitative parameters are able to predict early biochemical
failure (EBF) during treatment and overall survival (0S).

Methods and Materials: Patients with mCRPC who performed PSMA-PET
before Lu-PSMA therapy were retrospectively included in the study. All
PSMA avid metastases were semi-automatically segmented, using a
threshold of 40% of SUVmax. The reference lesion with higher SUVmax
value (RL-SUVmax), total PSMA tumor volume (tPSMATV) and TLQ (quo-
tients of tumor volume and SUVmean summed over all metastases) were
collected. OS and biochemical response were available for all patients.
Sum rank test and receiver operating characteristics curves were per-
formed for statistical analysis.

Results: Thirteen patients were included in the analysis and a total of 371
lesions were segmented on PSMA PET. In our population 6/13 patients
died and 10/13 had biochemical failure during Lu-PSMA therapy. Among
semiquantitative parameters, RL-SUVmax was statistically diferent in
patients with EBF compared to patients without EBF during Lu-PSMA
treatment (median 33.6 [range 20-184] vs 74.5 [47-94] ; p-value= 0.05). At

ROC analysis, RL-SUVmax correctly classifying patients with EBF with a
sensitivity and specifcity of 80% and 100% respectively using a cut-of
value < 39.7 (AUC 0.867, 95% Cl 0.569 -0.987, p=0,0006). RLSUVmax, TLQ
and tPSMA-TV were not statistically signifcant prognosticator of 0S, de-
spite a trend of data.

Conclusion: The implementation of a 3D-printed support for head and
neck treatments on an MRLinac is possible for clinical use. The fabri-
cation is efficient and inexpensive. The support can be used with the
MRL and also with a standard Linac. The immobilization system can be
improved by making and design it more resistant to manipulation.

Impact of myocardial inflammation on quantitative myocardial
perfusion at long-term follow-up - A descriptive hybrid PET/MR
myocarditis study

R.R. Buechel, D. Ciancone, A. Bakula, E. von Felten, D. PatriRi,

A. Giannopoulos, A. P. Pazhenkottil, P. A. Kaufmann; University Hospital
Zurich, Department of Nuclear Medicine, Cardiac Imaging, Zlrich,
Switzerland

Purpose: Whether myocardial inflammation causes long-term sequelae
potentially affecting myocardial blood flow (MBF) remains unknown. We
aimed to assess the effect of myocardial inflammation on quantitative
MBF parameters, as assessed by 13N-ammonia positron emission to-
mography myocardial perfusion imaging (PET-MPI) late after myocardi-
tis.

Methods and Materials: Fifty patients with a history of myocarditis di-
agnosed at least 6 months ago underwent cardiac magnetic resonance
(CMR) imaging at diagnosis and hybrid PET/MR imaging at follow-up. Seg-
mental MBF, myocardial flow reserve (MFR), and 13N-ammonia washout
were obtained from PET, and segments with reduced 13N-ammonia re-
tention, resembling scar, were recorded. Based on CMR, segments were
classified as remote (n=469), healed (inflammation at baseline but no
late gadolinium enhancement [LGE] at follow-up, n=118), and scarred
(LGE at follow-up, n=72). Additionally, apparently healed segments but
with scar at PET were classified as PET discordant (n=18).

Results: Compared to remote segments, healed segments showed high-
er stress MBF (2.71mL*min-1%g-1 [IQR 2.18-3.08] vs. 2.20 mL*min-1*g-1
[1.75-2.68], p<0.00071), MFR (3.78 [2.83-4.79] vs. 3.36 [2.60-4.03], p<0.0001)
and washout (rest 0.24/min [0.18-0.31] and stress 0.53/min [0.40-0.67]
vs. 0.22/min [0.16-0.27] and 0.46/min [0.32-0.63], p=0.010 and p=0.021, re-
spectively). While PET discordant segments did not differ from healed
segments regarding MBF and MFR, washout was higher by ~30% (p<0.014).
Finally, 10 (20%) patients were diagnosed by PET-MPI as presenting with
myocardial scar but without corresponding LGE.

Conclusion: In patients with a history of myocarditis, quantitative meas-
urements of myocardial perfusion as obtained from PET-MPI remain
altered in areas initially affected by inflammation. In a minority of pa-
tients, increased washout, arguably induced by inflammation, translates
into PET findings, namely areas with apparent scar but without a corre-
sponding substrate on CMR.
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18F-FDG-PET/CT imaging on the Biograph Vision Quadra PET/CT in
patients with suspected large vessel vasculitis: reference values and
diagnostic performance.

L. Knappe, N. Gozliigol, A. Rominger, F. Caobelli; Inselspital Bern, Nuclear
Medicine, Bern, Switzerland

Purpose: 18F-FDG-PET/CT is an important diagnostic tool in suspected
large vessel vasculitis (LVV). However, reference values and diagnostic
performances are still unknown for PET-scanner with ultra large field of
view.

Methods and Materials: Images of 16 Patients with suspected LVV were
retrospectively evaluated. All underwent 18F-FDG PET/CT on Biograph
Vision Quadra 60 minutes after injection of 3.5 MBq/Kg FDG. Semiquan-
titative parameters were calculated for supra-aortic vessels (temporal,
carotid and subclavian arteries) and aortic/infra-aortic vessels (thoracic
and abdominal aorta, external iliac and femoral arteries). Ratios to liver
and bloodpool were also calculated.

Results: Six of 16 Patients (37.5%) had a diagnosis of LVV. Both for su-
pra-aortic and infra-aortic vessels, SUVmax, Ratio SUVmax-to-liver and
Ratio SUVpeak-to-liver were higher in patients with LVV. In patients with
supraaortal LVV, SUVmax was 5.1#2.2 vs 2.8+0.7 (p=0.002), SUVmax-to-liv-
er was 0.9+0.5 vs. 0.7+0.1 (p=0.02) and SUVpeak-to-liver was 0.9£0.3 vs
0.7£0.1 (p=0.02). In regard to aortic and infra-aortal vessels, SUVmax in
patients with LVV was 5.8+2.9 vs 3.8+1.0 (p=0.03), SUVmax-to-liver was
1.3+0.4 vs 0.8+0.2 (p<0.001) and SUVpeak-to-liver was 1.01+0.2 vs 0.8+0.2,
(p=0.006).

Forsupra-aortal LVV the bestthreshold values were 4.83 for SUVmax (AUC
0.79), 0.89 for SUVmax-to-liver (AUC 0.75) and 0.78 for SUVpeak-to-liver
(AUC 0.75). For aortal/infra-aortal LVV threshold values were 4.06 for SU-
Vmax (AUC 0.71), 1.07 for SUVmax-to-liver (AUC 1.00) and 0.85 for SUVpeak
to liver (AUC 0.86).

Conclusion: Our results confirm the usefulness of FDG-PET/CT in the di-
agnostic workup of LVV. However, thresholds for semiquantitative val-
ues may differ from those reported in literature for different scanners.
Hence, studies with larger samples are warranted to implement new
reference values in clinical practice when using Biograph Vision Quadra
PET/CT scanners.

A-321

Quantitative **"Tc-DPD-SPECT in patients with suspected cardiac ATTR
amyloidosis: diagnostic accuracy and predictive value

N. Gozligdl, L. Knappe, A. Rominger, F. Caobelli; Inselspital Bern, Nuclear
Medicine, Bern, Switzerland

Purpose: *"Tc-DPD SPECT/CT is a robust diagnostic tool in patients with
suspected ATTR-related cardiac amyloidosis (CA) and previous studies
showed a strong correlation between quantitative SPECT parameters
and visual assessment scores. We now aimed to assess the diagnostic
performance of quantitative parameters and their predictive value.
Methods and Materials: We retrospectively evaluated 137 patients with
suspected CA. All underwent **"Tc-DPD SPECT/CT.

XSPECT-QUANT software was used to calculate SUVmax and SUVpeak for
the whole myocardium. Tobone normalized values (nSUVmax and nSU-
Vpeak, respectively) were also calculated. Diagnostic performance and
threshold values were determined by means of ROC-curves analysis with
calculation of area under curve (AUC). For the evaluation of the predic-
tive value, all-cause death was set as endpoint. To that end, data were
analyzed with logistic regression and Kaplan-Meier curves.

Results: Ninety-five patients (69.3 %) were diagnosed with CA. All quan-
titative values were higher in patients with CA compared to normal (see
table).

Without CA With CA p Threshold AUC
SUVmax 1.84+0.78 12.81+520 © <0.001 3.88 0.998
SUVpeak 1.67+0.73 11.98 + 490 <0.001 3.60 0.998
nSUVmax 0.25+0.12 2.20 £1.14 <0.001 0.55 0.997
nSUVpeak 0.23+0.12 215112 <0.001 0.54 0.997

At follow-up 17 patients (12%) died after a median of 420 days. None of
the quantitative parameters was

predictive of all-cause death.

Conclusion: Quantitative *"Tc-DPD SPECT/CT confirms its excellent di-
agnostic performance in suspected CA. Further studies should clarify a
value of this method in the prediction of adverse cardiac events.

Increased Ga-68-DOTATOC uptake in the uncinate pancreatic process
in new digital PET/CT machine and potential association with clinical
and histologic factors in NET patients.

M. Firsova’, J. O. Prior', G. Treglia?, M. Nicod-Lalonde’, N. Schaefer,
S. Boughdad'; 'Centre hospitalier universitaire vaudois, Imagerie,
Lausanne, Switzerland, 2Imaging Institute of Southern Switzerland,
Clinic of Nuclear Medicine,, Bellinzona, Switzerland

Purpose: Increased uptake of ®®Ga-labeled somatostatin analogues PET
tracers in the uncinate pancreatic process (UP) has been reported and
might be higher in new generation PET/CT machine. We assessed the
uptake of UP in patients with neuroendocrine tumors (NET) undergoing
latest-generation digital SiPM PET/CT. We investigated associations be-
tween UP uptake and various clinical, imaging and pathological factors.
Methods and Materials: NET patients were recruited from March 2019
to June 2022 in this retrospective, single-centre study. They underwent
digital SiPM PET/CT 90min after injection of 2 MBq/kg of %Ga-DOTATOC.
We measured SUV__ in UP and patients with suspicious uptake were ex-
cluded. We used Mann-Whitney test to investigate UP uptake according
to primary NET site (pancreas/other), patient gender (female/male) and
tumor grade (grade 1-2 versus 3). We assessed the correlation between
SUV__ values in UP with Ki-67 and SUVmaX/SUVmean, TLA and MTV meas-
ured in the primary NET tumor.

Results: We recruited 112 patients and UP uptake was measured in 85
patients with average SUVmax of 19.8+9.8 higher than those in the liter-
ature [SUVmax 6.4 to 12.6]. There were no differences for SUVmax in UP
according to the site of the primary NET (p=0.4/p=0.34) but there was
higher uptake in patients with grade 1-2 NET (SUVmax 21+13.5 versus
116.8; p=0.046) and in female patients (SUVmax 21.4+17.9 versus 11.1¢9.5;
p=0.02). There were only significant associations between UP uptake and
SUVmax and SUVmean in the primary tumor (p=0.32/0.31; p<0.03).
Conclusion: We confirmed the higher UP uptake in the latest-generation
generation PET/CT. This is important to know to prevent unnecessary
investigations in NET patients. Additionally, though the primary site of
NET did not affect UP uptake, there were significant associations with
tumor grade of the primary tumor as well as patients’ gender suggesting
that both physiological and pathological parameters affect its uptake.
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Pilot study to test the feasibility of IV injected Tc-99m-tilmanocept
for imaging of M2-like tumor associated macrophages in metastatic
melanoma

S. Boughdad', S. Latifyan? M. Schottelius®, N. Testart’, R. Demichel/?,

J. Delage®, ). Costes*, C. Geldhof, J. Prior', N. Schaefer’; "Centre Hospitalier
Universitaire Vaudois (CHUV), Radiology and Nuclear Medicine,
Lausanne, Switzerland, ?Centre Hospitalier Universitaire Vaudois

(CHUV), Medical Oncology, Lausanne, Switzerland, *Centre Hospitalier
Universitaire Vaudois (CHUV), Nuclear Medicine and Medical Oncology,
Lausanne, Switzerland, “Centre Hospitalier Universitaire Vaudois (CHUV),
Radiopharmaceutical Unit, Lausanne, Switzerland

Purpose: Despite the success of checkpoint inhibitor (CI) therapy in mel-
anoma, many patients do not benefit from this treatment. Several at-
tempts have been made to predict outcome to Cl treatment, but many
open questions remain and until today, no satisfactory, site-specific
predictive markers are available. An important mechanism of resistance
lies in the tumor microenvironment (TME), mainly mediated byimmuno-
suppressive immune cells. In the TME, tumor associated macrophages
(TAMs) seem of particular importance. Especially the alternatively ac-
tivated M2 polarized phenotype (M2-like) is an established indicator of
poor patients’ outcome. CD206, also termed as MRC1, is an M2-like mac-
rophage marker. We aim to present here a firstin-class human SPECT
study to visualize CD206 positive M2-like tumor associated macrophages
(TAM).

Methods and Materials: This prospective diagnostic open label, non-ran-
domized, exploratory trial aims to visualize the local presence of CD206
positive M2-like TAMs by Tc-99m-tilmanocept-SPECT (Lymphoseek™) in
melanoma patients scheduled for or under immunotherapy. All patients
will undergo dynamic scintigraphic acquisition followed by a planar
whole body acquisition and a quantitative SPECT/CT at 1 and 3 hours
post-injection. Results of quantitative imaging at 3 hours are compared
to clinically indicated biopsy results including the macrophage markers
CD68/CD260, standard of care imaging and lesions specific outcome un-
der continued immunotherapy.

Results: The study is currently onging. First results will be presented at
the congress.

Conclusion: This trial aims to site-specifically visualize immune-sup-
pressive M2-like macrophages in melanoma patients using CD206-tar-
geted imaging. We strongly believe characterizing an immune-suppres-
sive tumor microenvironment might play an important role in the future
of anticancer immunotherapy.
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Comparative in vitro and in vivo preclinical evaluation of three
gallium-68 labeled radiotracers for fibroblast activation protein (FAP)
targeting

S. Meier, A. D'Onofrio’, E. Pilatis’, E. Menéndez', T. Ldppchen’,

E. S. Moon?, N. Ayada Amgar’, H. Rathke’, F. R6sch2, A. Rominger’,

E. Gourni’; 'Inselspital, Universitatsspital Bern, Nuclear medicine, Bern,
Switzerland, ?Johannes Gutenberg-Universitdat Mainz, Department of
Chemistry, Mainz, Germany

Purpose: Fibroblast activation protein (FAP) is key player in cancerogen-
esis by promoting tumor cell migration, invasion and angiogenesis. It is
overexpressed in malignant tissue on activated fibroblasts on sever-
al kind of cancers while is less abundant in healthy tissue. Therefore,
FAP-specific radiotracers may become a universal tool for in vivo tumor
imaging and/or radionuclide-based therapy. Within the frame of the cur-
rent study, we evaluated the in vitro and in vivo performance of three
FAP radioligands assessing their potential to serve as diagnostic tools
for tumors with a FAP-positive stroma.

Methods and Materials: The squaric acid-coupled FAP inhibitor,
UAMC1110, in order to be labeled with gallium-68, was coupled to the
chelators DOTA, DATA*™-3'Bu and DOTAGA, respectively. The precursors
DOTA.SA.FAPi (1), DATAS™.SA.FAPi (2) and DOTAGA.(SAAFAPI)2 (3), labeled
with gallium-68, were evaluated in vitro (lipophilicity, protein binding,
saturation and internalization studies) and in vivo (biodistribution and
PET studies) on US7MG xenografts.

Results: [®GalGa-1, -2 and -3 were prepared in a radiochemical purity
>95% and molar activities in the range of 15 GBq/umol with a logD, ., . /sss
of -3.4, -3.7 and -1.7, respectively. Human serum protein binding after
30 min of incubation was 9% for [8GalGa-1, and -2, and 18% for [®Ga]
Ga-3. In cell studies with cancer-associated fibroblasts, %/MtGa-1, -2 and
-3 exhibited high affinity with K, values of 0.41+0.03 nM, 0.920.23 nM
and 1.15£0.26 nM, respectively. We determined an internalization rate
of 93% of the total cell associated activity after 1h of incubation. Tumor
uptake in biodistribution studies 1h p.i, was 7.2+0.5, 6.6+1.6 and 7.1+0.6 %
IA/g for [®*Gal]Ga-1, -2 and -3, respectively. PET data was in line with the
biodistribution data.

Conclusion: The developed squaric acid-based FAP inhibitors herein
showed the potential to serve as a PET probes for tumor stroma imaging,
verified by promising in vitro and in vivo data.

Exploring the human functional connectome using total-body [18F]
FDG-PET imaging and the software framework ENHANCE-PET

T. Beyer', D. Ferrara? R. Badaw/®, B. A. Spencer®, S. Cherry?, M. Hacker*,

L. S. Kumar Sundar?; '"Med Uni Vienna, QIMP Team, Vienna, Austria, ?MUV,
QIMP, Vienna, Austria, *UC Davis, Physics, Davis, United States, “MUV, Nuc
Med, Vienna, Austria

Purpose: Thanks to the recent introduction of total-body PET (TB-PET)
systems with axial fields-of-view of up to 2m, synchroneous quantitative
imaging of multiple organs has become possible. We present a software
framework to automatically explore human body homeostasis and dis-
ease-induced inter-organ metabolic perturbations using [18FIFDG TB-
PET images.

Methods and Materials: To date, 15 healthy volunteers (26-78y, 53-112kg,
6M/9F) underwent TB-PET examinations on an uEXPLORER PET/CT system
following an injection of 372+17 MBq of [18F]FDG. The ENHANCE software
framework was built to explore connectivities between different organs.
The framework has four components: a segmentation tool to segment
13 different organs from low-dose CT; an algorithm to perform motion
correction using diffeomorphic registration; a module to analyse mul-
ti-organs metabolic patterns and identify group connectivity based on
correlations; and a tool to create TB normative databases from healthy
controls and identify voxel-specific aberrations in patients. A Fisher’s
Z-transformation was used on the derived data to create a group-aver-
aged normative correlation network for both male/female volunteers.
Results: Following automated data analysis using ENHANCE-PET, our pi-
lot data suggest differences in the nodal size of brain, heart, liver, bone,
and lung between the male and female cohort when using graphic anal-
ysis methods. The differenes are indicative of differences of inter-organ
connectivity between fe/male populations. In a network (chord) plot, the
nodes indicate the organs, and the thickness of the curves indicate the
strength of the correlation. The node length of an organ depicts its de-
gree of connectivity to other organs.

Conclusion: TB-PET and adequate data processing can support the in-
vestigation of the inter-organ functional connectome of the human
body. Our framework, ENHANCE, is applicable to PET data from any TB-
PET system, and supports the investigation of inter-organ connectivities
in an approach to perform whole-person research.
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Multimodality imaging and professional practices in oncological
imaging: PET-CT procedures from a management perspective.

R. Guignard', V. Fernandez?, B. Geffroy?; 'Clinique de Genolier - SMN,
Médecine nucléaire, Genolier, Switzerland, ?Telecom Paris, i3 CNRS,
Paris, France, °IMT atlantique, LEMNA, Nantes, France

Purpose: In this management study, we tried to address the appropria-
tion problematic of an hybrid imaging technology shared by 2 independ-
ent medical communities.

Methods and Materials: Between 15t January 2022 and 30" June 2022,
using a qualitative methodology with an interpretative perspective, we
conducted and recorded a series of 24 semi-structured interviews (av-
erage interview length: 70.2+17.7 minutes) among French healthcare pro-
fessionals working in 6 different nuclear medicine (NM) departments.
Informed consents of stakeholders were previously gathered. Data were
collected and triangulated by 3 researchers. After integral transcription
of data, coding and qualitative assisted data analysis (nVivo) were con-
ducted.

Results: 22 NM physicians and 2 chief NM technologists were interviewed
(m/f sex ratio: 1.4; 41.3+8.5 years old). 77.3% of professionals reported an
initial training in radiology (6 months minimum) and 14.746.7 years of
experience in NM.

Our survey demonstrates professional practice variations in terms of
imaging protocols and medical interpretation. In one hand, due to an
absence of national guidelines or consensus, injection of iodine con-
trast agents are not systematically performed in any clinical situations
where an added value might be expected. Injection decision seems to
be obviously emphasized by clinical context, but also by individual and
collective random variables.

On the other hand, due to variations in terms of radiological expertise
and/or knowledge from oncologist expectations, anatomical informa-
tion (e.g relation to organs of interest) and measurements (e.g tumor
volume) are not systematically provided in NM medical reports.
Conclusion: In France, a strict division of territories and medical compe-
tences between the 2 medical specialities of NM and radiology lead to
inequalities in the multimodality approach of PET-CT. Our results sup-
port the adoption of an integrated expertise model between NM physi-
cians and radiologists in multimodality imaging, for instance such as in
Switzerland.

Radiolabeled Somatostatin Receptor Antagonist versus Agonist for
Peptide Receptor Radionuclide Therapy — A Phase 0 Basket Study

A. Mushaweh’, C. Eigler', L. McDougall', A. Bauman', M. Freitag’, E. Christ?,
G. Nicolas', F. Melpomeni’, D. Wild'; "University Hospital of Basel, Clinic of
Radiology and Nuclear Medicine, Basel, Switzerland, University Hospital
of Basel, Department of Endocrinology, Diabetology and Metabolism,
Basel, Switzerland

Purpose: Our aim was to compare the tumor and organ doses of the new
radiolabeled somatostatin receptor antagonist "’Lu-DOTA-JR11 with the
established radiolabeled somatostatin receptor agonist "’Lu-DOTATOC
in the same treatment resistant somatostatin receptor positive tumors.
Here we present preliminary results.

Methods and Materials: In this retrospective, single-center, open label
phase 0 study, 15 patients with metastatic neuroendocrine tumors (NET)
of the lung/thymus, gastroenteropancreatic NET, paraganglioma and
medullary thyroid cancer were included so far: 11 males and 4 females
(mean age 61.3 years, age range from 40 to 82 years).

Patients received 5.1-7.4 GBq (standard activity) 7Lu-DOTATOC followed
by 2.7-4.8 GBq (2GBg/m? x body surface area) 7’Lu-DOTA-JR11 in an in-
terval of 10+1 weeks. Quantitative SPECT/CT was performed ~24, ~48 and
~168 h after injection of the radiopharmaceutical in order to calculate
tumor and organ doses (3D dosimetry using Olinda).

Results: The median (range) of the mean tumor and kidney doses of
one treatment cycle were 11.7 (7.5-30.1) and 2.9 (1.1-3.4) Gy for 7’Lu-DOTA-
JR11 and 4.8 (3.4-12.6) and 1.9 (0.9-1.9) Gy for 7’Lu-DOTATOC, respectively.
There was one grade 3 adverse event (Lymphocytopenia) after therapy
with 77Lu-DOTATOC, and two grade 3 adverse events (Lymphocytopenia)
after therapy with "7Lu-DOTA-JR11, see table below. In all patients the
reported adverse events resolved after a few weeks.

Adverse events

CTCAE V5.0 After one cycle 177Lu-DOTATOC  After one cycle 177Lu-DOTA-JR11
Grade1 8 8
Grade 2 5 5
Grade 2 1 2

Conclusion: These preliminary "’Lu-DOTA-JR11 results, administered
with a 1.5-2.1 lower activity than "’Lu-DOTATOC, show 2.2-2.4 times higher
tumor doses with similar toxicity compared to "’Lu-DOTATOC.
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Early response monitoring with quantitated SPECT/CT predicts
outcome of ’Lu-PSMA therapy.

M. Neubauer’, A. Chirindel’, A. Bauman', M. Fani’, E. Nitzsche?,

A. Afshar-Oromieh?, O. Maas*, A. Templeton®, N. Schafer®, D. Wild’,

G. Nicolas'; "University Hospital Basel, Clinic for Radiology and Nuclear
Medicine, Basel, Switzerland, ?’Kantonsspital Aarau, Nuclear Medicine
and PET-Center, Aarau, Switzerland, *University Hospital Bern, Nuclear
Medicine, Bern, Switzerland, “Kantonsspital St.Gallen, Nuclear Medicine,
St.Gallen, Switzerland, *St. Claraspital, Oncology, Basel, Switzerland,
5University Hospital Lausanne, Nuclear Medicine, Lausanne, Switzerland

Purpose: Tumor response assessment with quantitated SPECT/CT after
two cycles "7Lu-ITG-PSMA-1 therapy in patients with metastatic castra-
tion-resistant prostate cancer (mCRPC).

Methods and Materials: Single center, retrospective study analyzing
collected data as part of a national cancer registry between 07.2020 -
04.2022 (EKNZ: 2021-01271). The patient cohort consisted of 79 mCRPC
patients with at least two cycles (mean age: 74y, standard deviation: 8y,
range: 57-91y).

Seven GBq "’Lu-ITG-PSMA-1 was administered every 6 weeks. After the
first and second cycle quantitated SPECT/CT (Symbia Intevo, Siemens)
was acquired 48h after injection (5s/frame) and reconstructed using
xQuant® (48i, 1s, 10 mm Gauss). Image analysis: The total tumor volumes
(TTV) were semi-automatically delineated using a SUV threshold of 3
with MIMencore® (version 7.1.3, Medical Image Merge Software Inc.). ATTV
and highest ASUVmax between cycle 1to 2 were calculated and grouped
intoa)A<0orb)A>0and correlated with PSA-progression free survival
(PFS) and the overall survival (OS) using the Kaplan-Meier methodology
(log-rank test). Statistical analysis was done using GraphPad Prism (ver-
sion 9.4.1, GraphPad Software).

Results: ATTV < 0 (n = 60) at cycle 2 was associated with a significant
increase in OS (p value: 0.0067; Hazard Ratio (HR): 0.19, 95% Confidence
Interval (Cl): 0.06 - 0.63) and a borderline significant increase in PFS (p
value: 0.0500; HR: 0.49, 95% Cl: 0.23 - 1.0) compared to ATTV > 0 (n = 19).
For the ATTV > 0 group, median OS was 6.4 months and the median PFS
4.2 months. For the ATTV < 0 group, median OS could not be reached and
median PFS was 9.2 months. A reduction of SUVmax was not correlated
with longer OS (p value: 0.52) or PFS (p value: 0.61).

Conclusion: Decreasing TTV after the first 177Lu-PSMA I&T therapy is as-
sociated with a significant increase in OS and PFS.

PET-QA-Net: A Comprehensive Clinical Evaluation of Artificial
Intelligence-based Artifact Detection and Disentanglement Towards
Routine PET Image Quality Assurance

L. Shiri’, Y. Salimi', E. Hervier', A. Pezzoni', S. Mostafaei?, A. Rahmim?,

I. Mainta’, H. Zaidi’; 'Geneva University Hospital, Division of Nuclear
Medicine and Molecular Imaging, Geneva, Switzerland, *Karolinska
Institutet, Division of Clinical Geriatrics, Department of Neurobiology,
Care Sciences and Society, Stockholm, Sweden, *University of British
Columbia, Department of Radiology, Vancouver, Canada

Purpose: Different categories of PET image artifacts have been organ-
ized, including PET images (halo-artifact), the interface between PET and
CT/MR images (mismatch, misregistration, and motion artifact in differ-
ent regions), and CT/MRI artifacts propagated to PET images (e.g., metal,
contrast agent, and truncation). PET image artifact jeopardizes the diag-
nostic and prognostic ability of PET image. It results in useless images,
financial cost losses, excessive radiation dose, and the need to repeat
image acquisition. Furthermore, some of these artifacts are inevitable
and cannot be corrected by repeating image acquisition. In this study, we
provided an artificial intelligence-based algorithm that could be poten-
tially embedded in clinical routine or PET image artifact detection and
disentanglement

Methods and Materials: The network was trained and evaluated using
1000 patients with artifact-free images and fine-tuned and evaluated
on eight difference center datasets (384 patients). The developed model
was quantitatively assessed using image metrics and 22 volumes of in-
terest placed in different regional bodies to calculate SUV metrics. Two
hundred cases of clinical images and PET-QA-NET images were analyzed
blindly in terms of the presence of artifacts, diagnostic confidence, de-
tection, and the number of lesions by two nuclear medicine physicians
for different body regions.

Results: In different VOIs, The Mean Absolute Error MAE (SUV) of
0.13+0.04, 0.24+0.1, and 0.21x0.06 were reached for SUV__ . SUV_ . and
SUV,,., respectively. Qualitative analysis by physicians showed a gen-
eral trend of increased image quality, image confidence, and decreased
image artifact in PET-QA-NET compared to CTbased algorithms. We re-
ported different artifacts that were detected and corrected using the
proposed framework.

Conclusion: We have built a highly effective and fast quality assurance
tool that can be embedded routinely to detect and correct PET image
artifacts in the clinical setting to improve PET image quality and quan-
tification.
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Safety and efficacy of PSMA targeted radionuclide therapy with
77Lu-ITG-PSMA-1 in metastatic castration resistant prostate cancer
patients: Update on the prospective, multicentre, Swiss registry study

F. Karcher' G. P. Nicolas', A. Baumann? M. Fani, F. Forrer’,

A. Afshar-Oromieh*, M. del Sol Pérez Lago®, J. Blautzik®, N. Schaefer,

E. Nitzsche®, D. Wild', A. Chirindel’; 'University Hospital of Basel,
Department of Theragnostics, Division of Nuclear Medicine, Basel,
Switzerland, ?University Hospital of Basel, Department of Theragnostics,
Division of Radiopharmaceutical Chemistry, Basel, Switzerland,
*Kantonsspital St. Gallen, Department of Nuclear Medicine, St. Gallen,
Switzerland, “Inselspital, Department of Nuclear Medicine, Berne,
Switzerland, °Luzerner Kantonsspital, Department of Nuclear Medicine,
Lucerne, Switzerland, ¢Hirslanden Klinik St. Anna, Department of Nuclear
Medicine, Lucerne, Switzerland, "CHUV, Department of Nuclear Medicine,
Lausanne, Switzerland, éKantonsspital Aarau, Department of Nuclear
Medicine, Aarau, Switzerland

Purpose: To assess safety and efficacy of 77Lu-ITG-PSMA-1 (7’Lu-PSMA
I&T) in metastatic castration resistant prostate cancer (mCRPC) pa-
tients, implemented in day-to-day clinical practice.

Methods and Materials: Prospective, multicenter register study (EKNZ
2021-01271) of mCRPC patients treated with 77Lu-ITGPSMA-1. The primary
endpoint is safety, assessed by biweekly laboratory parameters, adverse
events (CTCAE v5.0) and a xerostomia questionnaire (XQ). Treatment ef-
ficacy is assessed by: best PSA decrease >50% from baseline (PSASO),
best imaging response (clinical assessment of CT, MRI, PSMA-PET/CT or
PSMA-SPECT/CT), time to progression and overall survival. Descriptive
statistics will be used to evaluate therapy safety and response. Mul-
tivariate analysis and Kaplan-Meier statistics will be used to evaluate
timeto-outcome events and prognostic factors.

Results: So far 128 patients (age: 7448, mean+SD) treated since 05/2020
until 11/2022 with at least 1 cycle (number of cycles, median [IQR]: 3 [2-5])
and 1 follow-up were analyzed. The activity per cycle (median [IQR]) was
7.1 [6.5-7.5] GBq. Treatment related >G3 anemia, leucopenia and throm-
bocytopenia were found in 19 (14.8%), 4 (3%) and 4 (3%) patients, respec-
tively. Analysis of the XQ-score (0-80) in the first 75 patients showed an
increase from 7410 to 10+11 (mean+SD) between the first and the last
cycle (p=0.009, paired ttest), while an increase 210 was observed in 16
patients (21%). PSA,, was achieved in 51/126 (40%) whereas any PSA de-
crease occurred in 85/126 (67%) patients. Partial imaging response (PR)
was found in 47/89 patients (53%). PR occurred at cycle 2 in 68% (32/47),
while only 6/47 (12%) responded after the 37 cycle. The median time to
progression and OS will be presented.

Conclusion: Our preliminary analysis shows that 7’Lu-ITG-PSMA-1 thera-
py is well tolerated in most mCRPC patients.

Anemia appears to be the most frequent treatment related toxicity.
Treatment response, measured as any biochemical response, was re-
corded in 67% of patients.

Bone health under [223Ra]Radium chloride treatment

K.Krieger, A. Rominger, S. Weidner; Inselspital, Universitdtsklinik flr
Nuklearmedizin, Bern, Switzerland

Purpose: [223Ra]Radium chloride is approved for the treatment of pain-
ful osseous metastases in prostate cancer. In 2018, the ERA223 trial
found increased risks of fractures and premature deaths from [223Ra]
RaCl, when combined with abiraterone and prednisolone. Ever since, we
closely monitored serologic markers of bone metabolism in patients un-
dergoing [223Ra]RaCl, treatment. In this case series we offer evidence
that bone health is grossly unaffected by [223Ra]RaCl, and the adverse
effects observed in ERA223 were likely due to the combination regimen
used.

Methods and Materials: Available records were screened for patients
who underwent at least two cylces of [223Ra]RaCl, treatment while the
aforementioned policy was in effect. Levels of beta-Crosslaps (B-CTx),
intact N-terminal procollagen type 1 (PINP) and alkaline phosphatase
activity (AP) were obtained from the laboratory database. Demographi-
cal information was extracted from patient files. Statistical analysis was
performed in IBM SPSS Version 28.

Results: 40 patients met eligibility criteria, of which 18 patients had un-
dergone six or more cycles. Median age at the start of treatment was 73.4
years. B-CTx levels did not change significantly under treatment (median
+8 pg/ml, 95% Cl -2.3 to 18.3), neither did PINP (median -0.3 ug/l, 95% Cl
-5.9 t0 5.3). AP activity significantly declined (median -27 U/, 95% Cl -34.7
to -19.3, p<0.0001). At the time of writing, 30 patients had expired at

a median age of 74.5 years (median survival 296 days after the last cycle).
Conclusion: Markers of osteoblastic and osteolytic activity did not
change under treatment with [223Ra]RacCl,, while AP activity significantly
declined. This suggests overall bone turnover is not affected by [223Ra]
RaCl, and the excess of adverse events observed in ERA223 was due
to the combination regimen, with prednisolone being a likely culprit.
Lowering AP levels may reflect lessening osseous tumor burden. These
results encourage efforts to broaden the use of [223Ra]RaCl, to other
entities and diseases.

A-392

Radiolabeled Somatostatin Receptor Antagonist versus Agonist for
Peptide Receptor Radionuclide Therapy in Patients with Therapy-
resistant Meningiomas - Phase 0 Part of the PROMENADE Study

C._Eigler', A. Bauman', L. McDougall’, S. Thanabalasingam?, G. Nicolas’,
M. Fani’, D. Cordier? D. Wild"; "Universitdtsspital Basel, Klinik ftir
Radiologie und Nuklearmedizin, Basel, Switzerland, ?Universitdtsspital
Basel, Departement flir Neurochirurgie, Basel, Switzerland

Purpose: Our aim was to compare the meningioma and organ absorbed
doses of the new radiolabeled somatostatin receptor antagonist "’Lu-
DOTA-JR11 with the established radiolabeled somatostatin receptor
agonist "’Lu-DOTATOC in the same patients with meningiomas that are
refractory to standard treatment.

Methods and Materials: In this prospective, single-center, open label
phase 0 study (NCT04997317), 6 patients were included: 3 men and 3
women (mean age 63.5 years, age range from 40 to 83 years). Patients
received 6.9-7.4 GBq (standard activity) "’Lu-DOTATOC followed by 3.3-4.9
GBq (2 GBg/m? x body surface area) "Lu-DOTAJR11 in an interval of 10+1
weeks. Quantitative SPECT/CT was performed ~24, ~48 and ~168 h after
injection of the radiopharmaceutical in order to calculate meningioma
and organ doses (3D dosimetry using Olinda).

Results: The median (range) of the mean meningioma and kidney ab-
sorbed doses of one treatment cycle was 11.1 (4.7-22.7) and 3.3 (1.6-5.9)
Gy for "Lu-DOTA-JR11 and 3.4 (0.8-10.2) and 2.7 (1.3-5.3) Gy for "’Lu-DO-
TATOC, respectively (P=0.03). According to the CTCAE v5.0 there were one
grade 2 adverse event in two patients after therapy with "’Lu-DOTATOC
(lymphopenia) as well as two grade 2 and one grade 3 adverse events
in three patients after therapy with "7Lu-DOTA-JR11 (lymphopenia and
neutropenia). In all patients, the reported adverse events resolved after
a few weeks. No grade 4 adverse events were observed.

Conclusion: "7Lu-DOTA-JR11 shows 2.2-5.7 times higher meningioma
absorbed doses with similar toxicity compared to "’Lu-DOTATOC de-
spite 1.4-2.1 times lower injected activity. Therefore, larger studies with
77Lu-DOTAJR11 are warranted in meningioma patients.
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Evaluation of "®F-FDG lung uptake in pulmonary fibrosis with digital
SiPM (dPET) and conventional PET/CT (cPET).

M. Jreige, M. Nicod-Lalonde, N. Schaefer, J. O. Prior; Lausanne University
Hospital, Nuclear Medicine and Molecular Imaging, Lausanne,
Switzerland

Purpose: ®F-FDG is a marker of pulmonary inflammation and active fi-
brotic processes. We aimed to evaluate ®F-FDG PET/CT in fibrosis com-
pared to physiological lung uptake using dPET and cPET.

Methods and Materials: Twenty-eight patients (12W/16M; aged 68+11y)
referred for routine "®F-FDG PET/CT work-up, were retrospectively in-
cluded. Sixteen patients with known pulmonary fibrosis (7 dPET+ 9 cPET)
were included in the fibrosis group and 12 patients matched for age in
the control group (6 dPET+6 cPET/CT).

SUV__+SUV __ were measured fibrotic changes, posterobasal subpleu-
ral lower lobe parenchyma of the control group and in lung background
for both groups. SUV+ratio SUV, _ /background SUV__ (rSUV)were com-
pared between fibrosis vs. control groups, and between dPET vs. cPET.
Results: In total, 71 regions of fibrosis were analysed. Mean lung fibrosis
Suv, and SUV__(g/ml) were significantly higher than posterobasal
normal uptake (2.2+0.4 and 1.4+0.4 versus 1.0:0.2 and 0.8+0.7, p<0.001
and p=0.008, respectively). rSUV was higher in fibrosis compared to the
control group (5.6%2.5 versus 2.9+0.8, p=0.001), without significant dif-
ference for lung background SUV, __ (0.6+0.4 versus 0.4x0.1, p=0.088). We
found no difference in rSUV or lung background SUV__  between dPET
and cPET in the fibrosis group (3.24#0.7 and 0.7+0.5 vs. 2.5+0.9 and 0.50.2,
p=0.240 and p=0.197, respectively).

Conclusion: ®F-FDG PET/CT detected an increased uptake in pulmonary
fibrosis with SUV__, SUV__ ~and rSUV using both dPET and cPET. This
might help quantifying pulmonary fibrosis inflammation and response
to therapy and will require further analyses in larger cohorts.

Impact of clinical protocol optimization in SPECT and PET:
A multi-center and multi-device study

S. Medici, S. Gnesin; CHUV, Institute of Radiation Physics, Lausanne
University Hospital, University of Lausanne, Lausanne, Switzerland

Purpose: The support of the medical physicist in the image quality (1Q)
optimization is a key task according to the Art.36 of the Swiss Radiologi-
cal Protection Ordinance. We evaluated the potential of 1Q optimization
of clinical protocols in SPECT and PET, based on a multi-center and mul-
ti-device study.

Methods and Materials: We performed a multi-center study (N =15) based
on NEMA phantom experiments for *"Tc SPECT (N.= 17) and for ®*F-FDG
PET (N,=11) examinations. The activity concentrations in the phantoms
were representative of bone and MAA scans for SPECT and of oncologic
FDG for PET. The hot inserts vs. background activity concentration ratio
was 10:1. The image noise (COV) was evaluated on the phantom main
volume (background), while the signal recovery in terms of contrast-to-
noise ratio (CNR), hot contrast (Q,,) and recovery coefficients (RCs) was
computed on the phantom spherical structures. We assessed the impact
of varying the number of iterative updates, the post-reconstruction fil-
ters and the possible reduction of the acquired signal statistics. Opti-
mized protocol setups were compared with standard clinical ones.
Results: In SPECT, important improvements over local clinical protocol
setups were possible by optimizing the number of iterative updates and
adapting the level of image smoothing, resulting in improved hot con-
trast (up to +80%) and CNR (up to +30%), while preserving a reasonable
1Q (COV<20%). In PET, acquired statistic reductions up to a factor 2 were
possible while preserving RC___ and RC__ variations within £10%.
Conclusion: The medical physics support in optimizing SPECT and PET
clinical protocols is useful to improve patient radiation protection (re-
ducing the administered activity) and comfort (reducing the scan time)
while preserving the required 1Q. In the 1Q optimization process, a tight
collaboration between physicians, technologists and medical physicists
is fundamental.
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Dual energy computed tomography acquisition to ensure lower
contrast media volume injection for oncologic imaging follow-up

M. Gulizia, Y. Marro, C. Chevallier, A. Viry, C. Dromain, N. Vietti-Violi;
Centre Hospitalier Universitaire Vaudois, Radiodiagnostic et radiologie
interventionnelle, Lausanne, Switzerland

Purpose: Dual-Energy computed tomography (DECT) with low Kev image
reconstruction is used to improve lesion detection by enhancing con-
trast-to-noise ratio (CNR). The aim of this study is to define the virtual
monochromatic spectral imaging (VMSI) providing the best image quality
in oncologic imaging. The second objective is to compare image quality
and radiation dose of single-energy computed tomography (SECT) pro-
tocol with the new dual energy protocol with reduced iodinated contrast
media injection.

Methods and Materials: 44 adult patients requiring thoraco-abdomi-
no-pelvic (TAP) in portal phase for an oncologic indication from febru-
ary and march 2021 were retrospectively included . Two scan protocols
were compared: a conventional single-energy CT (SECT) (Protocol A) and
DECT protocol with a pre-contrast scan in upper abdominal region add-
ed (Protocol B). For protocol A, CM dosage corresponded to body weight
+30 in mL and only body weight for protocol B. VMSI sets from 40 to 80
keV at 5 keV intervals were reconstructed. Quantitative analysis were
done measuring enhancement in left/right liver lobe, portal vein and
muscle. Contrast-to-noise and signal-to-noise ratios were calculated. A
subjective analysis were done to assess the best VMSI reconstruction in
term of enhancement, noise and overall image quality.

Results: CNR were significantly higher in MonoE at 40 keV than the other
level (6.67 +1.92) and SNR at 80 keV (12.41 + 2.33). Both raters assessed
significantly higher the enhancement at 40 keV (5.0 + 0.0 vs. 4.83 + 0.4;
p > 0.01), the noise at 80 keV (4.98 + 0.15 vs. 4.95 + 0.21; p > 0.01) and the
overall image quality at 65 keV (4.59 # 0.59, vs. 4.55 0.71). CNR were signif-
icantly higher in DECT protocol than in SECT protocol (p =0.00).
Conclusion: The optimal image quality were observed at 65 keV with sub-
jective and quantitative analysis. GSI protocol probably provides just as
good enhancement as the standard one saving a significant amount of
contrast media.

Swiss Radiographers’ opinion and knowledge about artificial
intelligence influence in clinical practice

M. Champendal, S. De Labouchere’, I. Gremion', S. Ghotra"?, S. Torre?,

R. Khine*, L. Marmy’, C. Malamateniou®*, C. Sa dos Reis’; 'School of
Health Sciences HESAV, HES-SO; University of Applied Sciences Western
Switzerland, Filiére TRM, Lausanne, Switzerland, 2Etablissements
hospitaliers du Nord vaudois (eHnv)/Hbpital d’Yverdon-les-Bains,
Radiologie, Yverdon-les-Bains, Switzerland, *Frimley NHS Trust, Greater
London, UK, Department of Radiography, London, United Kingdom,
“City University of London, Department of Midwifery and Radiography,
London, United Kingdom

Purpose: To explore the opinion and knowledge about the influence of Al
on radiographers’ practice and profession in Switzerland based on the
opinions of radiographers, teaching-staff, students, physicians (radiolo-
gists/nuclear/radio-oncologists).

Methods and Materials: A survey previously validated in the UK was
translated (French and German) and disseminated through the profes-
sional bodies (ASTRM/SSNM/SSRO/SSR) and social media using snow-
ball sampling targeting Swiss radiographers from clinical practice,
educators, students, radiologists, nuclearists, radio-oncologists. The
survey had 5 parts: i) demographics, ii) Al-knowledge, iii) skills and iv)
c onfidence in Al and v) perceptions about the impact of Al on practice.
Descriptive, association statistics, qualitative thematic analysis were
conducted.

Results: Responses from 243 participants were obtained (89%radiog-
raphers/11%physicians) highlighting that Al is being used in clinical
practice by 43% of them. The confidence on Al-terminology was weak
for 63.8% of the participants. Al is seen as an opportunity by most
(57.2%), while some (18.5%) see it as a threat. The opportunities were
associated with streamlining repetitive tasks, minimizing human er-
rors, increasing time allocated to patient-centered care, research, 1Q
and patient safety. The most important threats identified were related
to the loss of skills, decreased job satisfaction, professional politics.
Most of the professionals (68.3%) did not feel well trained/prepared
to implement Al in their practice, by emphasizing the non-availability
of specific training (87.6%) and 93% had mentioned that Al education
should be included at Bachelor.

Conclusion: Even with Al being considered as an opportunity, the need
for more knowledge was identified as well as the importance of increas-
ing confidence in the tool. Specific training on this topic needs to be
implemented to improve practice and understanding on Al.

A-124
Role of Artificial Intelligence in Radiographers’ field of competence

A. Dussez, N. Von Siebenthal, M. Champendal, L. Marmy, C. Sa dos Reis;
School of Health Sciences (HESAV), University of Applied Sciences

and Arts Western Switzerland (HES-SO), Radiologic Medical Imaging
Technology, Lausanne, Switzerland

Purpose: To identify in which radiographers’ fields of competence Ar-
tificial Intelligence (Al) is established or under development, type of Al
used and tasks covered to estimate the changes that need to be intro-
duced in radiographers’ training.

Methods and Materials: Joanna Briggs Institute methodology was used
to perform the scoping review. The search strategy was conducted
on Pubmed, Embase and Cinhal during November 2021 and included
peer-reviewed studies in French and English published between 2016-
2021. Combination of keywords and Medical Subject Headings terms
related to Al and Radiographer were used. Two independent reviewers
screened all abstracts, titles, and eligible full-text. The origin of the
studies, the type of Al used, domain or imaging modality, workflow and
skills improved by Al were extracted and presented.

Results: 73 original articles were included mainly from Europe, Asia and
America, with approximately one third from each continent. 34 papers
were dedicated to Radiotherapy and 33 papers were dedicated to work-
flow planning and 30 for the processing. The CNN was the most (33/73)
used Al.

Conclusion: Al is mainly used on treatment planning for radiotherapy
and dose optimization. Al is poorly represented for the tasks regarding
radiographers’ interactions with the patient for person-centered care or
explainability.
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A-151

A-389

Normative values of the superior vena cava system. Interim analysis

G. Gullo', P. Frossard', A. Colin', S. Grabherr', S. D. Qanadli*? "CHUV,
Centre Hospitalier Universitaire Vaudois, Lausanne, Switzerland, ?Riviera
Chablais Hospital, University of Lausanne, Lausanne, Switzerland

Purpose: Venous lengths are a major determinant for choosing optimally
central venous catheters. The purpose was to determine normative data
of the superior vena cava (SVC) system based on CT centerline vessel
measurement (CL) in realistic geometry to optimally select central
venous catheters.

Methods and Materials: Multiphase postmortem CT angiography (MP-
MCTA) imaging data were used to reconstruct volumic 3D images of the
SVC system (from SVC to axillary vein) and surrounding bony structures.
From the 3D images, CL measurements of the different SVC system seg-
ments were acquired and analysed in order to obtain representative
normative values (mean, standard deviation (SD), min, max, coefficient
of variation (CV)). Radiological imaging data were completed by demo-
graphic data allowing multiple regression analysis. We retrospectively
planned to include 255 subjects with MPMCTA realized between January
2018 and October 2020

Results: The interim analysis (162 included patients with 145 complete
data) showed the following CL mean length [mm] + SD, and CV Right ax-
illary vein 74.1 + 17.8, CV 24; Right subclavian 30.5 + 6.9, CV 22; Brachioce-
phalic vein 47.1 + 9.4, CV 20; SVC length 65.5 + 11.9, CV 18; Innominate vein
90.4 + 14.7, CV 16; Left subclavian 34.5 + 7, CV 20; Left axillary vein 75.7 +
16.9, CV 22. There was a statistical difference of 5cm between right and
left side (total of the cumulated sections): right 217.2 + 24.1, CV 11; left
266.1 + 26, CV 10; p<0.001 The prediction model based on height and sex
had a significant regression equation (F(2,142) = 21.83, p<0.001), with a
R2 of 0.224

Conclusion: Results showed large interindividual variations in the SVC
segments. Height and age where soft predictors of vessel length. How-
ever, the obtained normative values are expected to improve catheter
length selection for optimal placement of central venous catheters with
non-fluoroscopic guidance. Further studies are required to evaluate the
impact of the current findings in catheters selection.

A-375

Tl optimization for postmortem FLAIR MRI: First evaluation

C. Bruguier'?, J.-F. Knebel, V. Magnin? P. Genet? S. Grabherr? V. Dunet’;
'Service of Radiodiagnostic & Interventional Radiologie, Department of
Radiology, Lausanne, Switzerland, ?University Center Of Legal Medicine
Lausanne, Department of Radiology, Lausanne, Switzerland

Purpose: To date, MRI is gaining in importance in the field of forensic
medicine and different sequences are tested in post-mortem (pm) in
order to evaluate their potential and their difference to ante-mortem
cases. When performing a FLAIR sequence for pm cases a wide variety of
image contrast is observed, different from that encountered in living pa-
tients. We aimed at evaluating the impact of two variables (temperature
and delay from death) suspected of having an influence on the optimal
inversion time (TI) value, which allows obtaining the living patient-like
image contrast.

Methods and Materials: Brain MRl was performed and 3D FLAIR sequenc-
es with Tl varying from 1660 ms to 900 ms each 110 ms were acquired
in 24 postmortem cases. Two radiologists independently evaluated the
images and were asked to choose which Tl corresponded to the image
of a living patient-like FLAIR contrast. Rectal temperature and delay be-
tween death and MRI were recorded. Pearson ‘s correlation tests be-
tween the mean Tl value, temperature and delay between death and
MRI were performed, Evaluation of the inter-observer reliability with the
Prevalence-Adjusted and Bias-Adjusted Kappa (PABAK).

Results: Body temperature ranged from 5.7° t0 29.0° while the death-MRI
delay ranged from 13.05h to 768h. Optimal Tl value ranged from 1330 ms
to 1100 ms, with moderate interobserver reliability (PABAK=0.56, 95%Cl
[0.28-0.84]). Optimal Tl value was significantly correlated with the tem-
perature (Pearson R=0.70; p=0.0014) and the delay from death (Pearson
R=-0.67; p=0.00027). Rectal temperature was inversely correlated with
the delay from death (Pearson R=-0.79; p<0.00001).

Conclusion: Postmortem brain FLAIR imaging contrast is significantly
related to body temperature and the delay from death. Both parame-
ters should be taken into account to adapt Tl value to obtain a living
patient-like image contrast. A larger study cohort is ongoing to confirm
these preliminary results.

Total hip arthroplasty can be planned by using MRI for younger
populations

S.S. Ghotra', Y. Cottier?, C. Bruguier’, A. Dominguez"?, P. Monnin',

C. Sa dos Reis'; 'School of Health Sciences (HESAV), University of Applied
Sciences and Arts Western Switzerland, Radiography, Lausanne,
Switzerland, ?Centre d’Imagerie Diagnostique de Lausanne, Radiology,
Lausanne, Switzerland, University Center of Legal Medicine Lausanne -
Geneva, Forensic Imaging, Lausanne, Switzerland

Purpose: To evaluate if MRl examinations can be used to plan total hip
arthroplasty (THA) surgery to determine which prosthesis is the most
adequate to each patient.

Methods and Materials: High-resolution pelvis, hip, knee and ankle im-
ages were acquired as required to plan THA surgeries by using a mul-
ticentric data collection covering 3D DP TSE and 3D T1 GRE sequences.
Protocols were optimised to enhance image quality and reduce acqui-
sition time. The final protocol was validated with 19 healthy volunteers
with different BMIs and by using two different MRI equipment, a 1.5T and
a 3T. Five radiographers and radiologists performed the image visual
assessment using the ViewDEX software. Visual Grading Analysis (VGA),
Intraclass Correlation Coefficient (ICC) and Visual Grading Characteris-
tics (VGC) were performed to analyse data

Results: The obtained VGA scores showed that the best image quality
was achieved with the 3D DP TSE and 3D T1 GRE sequences at 3T and the
3D DP TSE sequence at 1.5T after optimisation. All relevant anatomy that
is necessary to plan the surgery was well represented, being possible
to identify all important landmarks. The protocol proposed had a max-
imal duration of 24 minutes, which is suitable for clinical practice. The
ICC analysis showed a moderate to good agreement between the par-
ticipants for the optimised sequences at 0.749 (95% Cl 0.69-0.79), while
for the DP at 3T the agreement was good to excellent at 0.846 (95% Cl
0.72-0.91). VGC analysis showed that the 3D DP TSE sequences performed
statistically better than the 3D T1 GRE at 1.5 and 3 T (p-value<0.05). 3T
sequences showed a statistically better performance compared to 1.5 T
sequences (p-value=0.05).

Conclusion: According to the results, MRI can be an approach used for
preoperative planning for THA, mainly for younger populations to avoid
exposure to ionizing radiation. However, it is important to conduct fur-
ther research to fully validate these results. Other equipment, sequenc-
es, and a larger population should be tested.
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A-353

A-390

The meaning of radiographers work as a lever for the performance and
attractiveness of a radiology department.

P_Vorlet; Ctr. Hospitalier Universitaire Vaudois Chuv, Département de
Radiologie Médicale, Lausanne, Switzerland

Purpose: The ageing of the population, the increase in chronic illnesses,
the rise in health care costs and the growing budget deficits of health
care institutions are prompting cantonal policies to reduce budgets and
invest in improving performance. At the same time, the radiographer
labour market is experiencing a shortage and it is vital to be able to at
least retain staff and be more attractive. This study aims to demonstrate
that, on the contrary, by enhancing the value of radiographer human
capital rather than controlling it or reducing its costs, a strategy based

on a culture of meaning in the work of radiogrpahers promotes the per-
formance of a radiology department, retains his staff and becomes more
attractive.

Methods and Materials: The data collection is based on the comparison of
the results of two organisational diagnosis tools, on the literature review
and on periodic individual interviews with the employees. First, concepts
are theorised, then the diagnostic tools are used to determine the strate-
gic projects and the impact of the results. Finally, actions and recommen-
dations are proposed for implementation in practice.

Results: To create meaning in the work of radiographers we need to: define
the higher purpose of the institute, develop research, develop a quality
and safety strategy, develop a strategy for communication, develop careers
for radiographers, exploit the potential of medical delegations, better in-
volve radiographers in departmental projects, map radiographers priori-
ties, prioritise autonomy, accountability and equity.

Conclusion: Employees mobilised by a strategy to promote meaning at
work produce performance. This requires strong leadership, a lot of re-
sources, and the willingness to reorganise to create a virtuous circle of
continuous improvement and a culture of meaning at work. Conversely, the
loss of meaning in radiographer work leads to absenteeism, disempower-
ment, lack of reflexivity and abandonment of the profession.

A-370

Know everything that happens on a daily basis in your department
or network at no cost, while improving the collaboration of your
management team

P_Vorlet; Ctr. Hospitalier Universitaire Vaudois Chuv, Département de Radi-
ologie Medicale, Lausanne, Switzerland

Purpose: Have an accurate picture of the situation in their department or
network of sites every morning to manage and anticipate the organisation,
staff and clinical activity as well as distribute important or urgent infor-
mation top-down and bottom-up. Forcing managers to find out about the
state of their territory. Focusing communication on one moment to save
managers’ time. Increase collegiality and collaboration between managers.
Methods and Materials: The concept is to take up and adapt the idea of
the telephone cascade of Intermountain CEO Marc Harrison and to insert
a new communication tool based on the 4Ps (in french: Personnel, Panne,
Probléme, Particularité). At a fixed time every morning, the Chief Radiogr-
paher or Director of Care calls the local managers or site managers by tele-
phone conference. The local managers or site managers have to find out
about their organisation to report staffing concerns, breakdowns, other
problems and particularities during the phone call. During the call solu-
tions are shared and improved together by the management team.
Results: Out of 48 calls on working days, there were only 6 times when
there was nothing to say, problems with unpredicted staff absences were
solved 34 times, 11 breakdowns were announced and dealt with, 7 prob-
lems and 13 particularities were stated and discussed.

Conclusion: All managers have a common picture of the situation and re-
ceive the same information. Collaboration leads to collegiality and reduces
the silo effects of the sites or divisions. Optimal solutions are found in a
short time to deal with the emergency or the day.

The impact of the Covid-19 on radiography clinical education: Radiogra-
phy student’s perspectives

L. Ferrrari’, M. O’Connor? S. S. Ghotra', A. Cekada’, T. Dijkstra’, S. McGrath?,
C. Repryntseva®, M. Davis? 'School of Health Sciences (HESAV), University
of Applied Sciences and Arts Western Switzerland, Radiography,
Lausanne, Switzerland, ?University College Dublin, Radiography and
Diagnostic Imaging, School of Medicine, Dublin, Ireland, *University of
Ljubljana, Faculty of Health Sciences, Department of Medical Imaging and
Radiotherapy, Ljubljana, Slovenia, “Hanze University of Applied Sciences,
Department of Medical Imaging and Radiation Therapy, Groningen, The
Netherlands, *Lisbon School of Health Technology (ESTeSL), Radiography
and Diagnostic Imaging, School of Medicine, Lisbon, Portugal

Purpose: The aim of this study is to explore the impact of the pandemic on
diagnostic radiography clinical education from the perspective of radiog-
raphy students internationally.

Methods and Materials: A qualitative approach was used to explore stu-
dents’ experience of clinical placement during the pandemic. A total of
16 European (n=14) and non-European (n=2) radiography students were
recruited during an international radiography research program. Three
semi-structured focus groups allowed to gather rich qualitative data (5
to 6 students per focus group). Thematic analysis was used to extrapolate
themes from the participant’'s experience and to understand the specific
context of clinical education during the pandemic. Braun & Clarke's six-
phase framework was followed for the analysis of the collected data.
Results: This study results highlighted five main themes related to clinical
education during the COVID-19 pandemic, namely, 1) emotional impact, 2)
coping mechanisms, 3) challenges to meet required clinical learning out-
comes, 4) impact of online education on clinical readiness and 5) unequal
access to personal protective equipment (PPE). Fear of transmitting COV-
ID-19 to friends and family was underlined by multiple students, as well as
the pressure to get vaccinated before clinical education. Furthermore, stu-
dents indicated confusion with infection control guidelines information,
respect, and application of personal protection equipment (PPE).
Conclusion: Key challenges were identified by radiography students which
should receive consideration by academic and clinical educators to ensure
students are appropriately supported and prepared for clinical placement
in order to achieve their clinical learning outcomes in a safe and propi-
tious environment.
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A-391

A-413

Perspectives of students and educators on the impact of COVID-19 on
radiography education

S. S. Ghotrd', M. Davis?, A. Cekada?®, T. Dijkstra’, L. Ferrrari’, S. McGrath?,

C. Repryntseva®, M. O’Connor? 'School of Health Sciences (HESAV),
University of Applied Sciences and Arts Western Switzerland, Radiography,
Lausanne, Switzerland, ?University College Dublin, Radiography and
Diagnostic Imaging, School of Medicine, Dublin, Ireland, *University of
Ljubljana, Faculty of Health Sciences, Department of Medical Imaging and
Radiotherapy, Ljubljana, Slovenia, “Hanze University of Applied Sciences,
Department of Medical Imaging and Radiation Therapy, Groningen, The
Netherlands, °Lisbon School of Health Technology (ESTeSL), Radiography
and Diagnostic Imaging, School of Medicine, Lisbon, Portugal

Purpose: The COVID-19 pandemic has significantly affected healthcare
education. Suddenly, Traditional teaching and learning methods were
modified, and new pedagogical approaches were implemented. This study
aimed to investigate how the pandemic affected diagnostic radiography
education from the perspective of radiography students and educators
internationally.

Methods and Materials: A qualitative approach was used to investigate
radiography students’ and academics’ experiences of radiography educa-
tion during the pandemic. A total of 19 participants, students (n=16) and
educators (n=3), were purposively recruited during an international radi-
ography summer school. Data was collected through four semi-structured
focus groups, which permitted to gather data from a rich discussion group
setting. Data analysis was based on Braun & Clarke’s six-phase framework
thematic analysis to identify themes from the participant’s experiences of
radiography education during the pandemic.

Results: Key and common themes emerged for both students and edu-
cators concerning challenges in i) technology issues, ii) vaccination re-
quirements, iii) pedagogy approach adaptation, and iv) university support
for mental health and logistic problems. Students highlighted isolation
feeling during online teaching and decreased interest in learning. While
educators indicated an increase in workload and stress during the pan-
demic. Furthermore, the sudden conversion of face-to-face lectures to hy-
brid or online classes was indicated as a big challenge for educators who
lacked remote learning experience and time. Some participants indicated
that the university lacked psychological and logistic support, while others
indicated that they were offered adequate support.

Conclusion: Participants identified some key topics which require consid-
eration by radiography education institutions to implement adequate and
supportive teaching and learning environments for radiography students
and educators.

QualiTRM: qualitative indicators of radiographers activity

P_Vorlet', M. Bonvin?; 'Ctr. Hospitalier Universitaire Vaudois Chuy,
Département de Radiologie Médicale, Lausanne, Switzerland,
Radiodiagnostic/CHUV, Département de radiologie médicale, Lausanne,
Switzerland

Purpose: The quality of radiographers procedures in the context of medi-

cal imaging is difficult to evaluate and quantify. However, a quality analysis

can help to highlight the risks associated with the overall care of the pa-

tient and thus reduce the occurrence of incidents. Therefore, the objective

is to list the relevant and measurable quality determinants and indicators

related to radiographers activity within the radiodiagnostic department.

Methods and Materials::

In 4 phases:

1) Documentary research on quality in health and what makes the
quality of radiographer work

2) Discussions with radiographers and unit managers to qualify the
quality of radiographer work

3) Discussions with unit managers to find relevant and extractable
indicators

4) Solutions for collecting these indicators

Results: Each modality has its own list of quantifiable and measurable

quality indicators to highlight the importance of the role of radiographers

in the overall care of patients. The data collection platform is being devel-

oped and the collection of measurements will start in January 2023. In June

2023, we will be able to provide the first concrete results.

Conclusion: These indicators are important for the profession because

they will allow the recognition of the competences specific to the radiog-

rapher profession. Above all, they will improve the quality and safety of

patient care, while reducing the risk of incidents. This will inevitably lead

to an increase in patient satisfaction.
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A-415

Definition of the workload and arduousness of radiographers activities
in a university radiodiagnostic department

P_Vorlet; Ctr. Hospitalier Universitaire Vaudois Chuv, Département de
Radiologie Médicale, Lausanne, Switzerland

Purpose: Define indicators of task arduousness for planning and eval-
uating radiographer workloads with the aim of establishing indicators
for workload distribution adapted to the resources available. Attempt to
standardise the model for application to all types of radiology depart-
ments.

Methods and Materials: Solicitation of the CHUV work health and safety
unit. A service contract was signed and an ergonomist and an work psy-
chologist were made available for this project. Creation of a steering group
with the radiographers managers, the r radiographers quality-safety coor-
dinator of the department and the ergonomist and the work psychologist.
Creation of a radiographers working group Multiple daytime and evening
observations of the radiographer activity in order to determine typical ac-
tivities in terms of risk exposure of employees, taking into account mental,
physical, emotional and other exposures related to the work environment.
Results: Observations completed and working groups with radiographers
to define standard activities started. The end of the project is planned for
March 2023. In June 2023, the results can be presented at the Swiss Con-
gress of Radiology.

Conclusion: The radiodiagnostic service at the CHUV is taking steps to find
a model for distributing the workload to the resources available and to
give itself a chance to put the brakes on the race for profitability and to
restore some sense to the work of radiographers.
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A-246

A-327

RISGO Project

E. Rezzonico; Ente Ospedaliero Cantonale, Istituto Imaging della Svizzera
Italiana, Lugano, Switzerland

Purpose: The aim of the RISGO project is to reduce the number of adverse

events related to the activity of the radiology staff employed in our Insti-

tute. The focus is particularly centered on the prevention of radiological

events. The project aims to link an operational checklist to the essential

elements that develop during normal daily activity, increasing safety for

patients and situational awareness of operators.

Methods and Materials: An analysis of the events recorded in our CIRS

made it possible to identify some macro areas of possible intervention.

The sharing of analyzes with our stakeholders has allowed us to work by

priority, thus defining useful contents for the patient safety campaign,

thanks also to interprofessional work.

Results: The first data collected allowed us on the one hand to better

understand the incidence of some events, on the other to measure the

appropriateness of some corrections within the production processes of

our business.

Conclusion: The RISGO project has allowed us to:

- analyze our adverse event registry in detail, especially from the
perspective of radiological events.

- highlight the appropriateness of our activity, correlating it with other
realities or with the evidence base.

- demonstrate the relevance of some process fixes.

- think about further tools to be implemented to increase the situational
awareness of our collaborators.

A-306

Patient handling for computed tomography examinations can lead
to Work-related Musculoskeletal Disorders (WRMSDs) symptoms in
Radiographers

A. Ferreira’, C_Sa dos Reis?, F. Serranheira®*; 'University of Applied Sciences
and Arts Western Switzerland (HES-SO), Domaine santé, Lausanne,
Switzerland, 2School of Health Sciences (HESAV), Radiologic Medical
Imaging Technology, Lausanne, Switzerland, NOVA National School of
Public Health, Public Health, Lisbon, Portugal, “Comprehensive Health
Research Center (CHRC), Health Research, Lisbon, Portugal

Purpose: On the one hand the aim was to understand the physical de-
mands of patients handling regarding computed-tomography/(CT) exam-
inations, and on the other hand to understand which postural factors put
radiographers at risk of developing MS disorders/symptoms.

Methods and Materials: The study applied mixed methods, namely: 1)
organisational analysis which was complemented by a semi-structured
interview; 2) survey based on the Nordic-Musculoskeletal-Questionnaire/
(NMQ); 3) posture analysis using activity simulation to handling the pa-
tients from wheelchair and stretcher to the CT table examination to meas-
ure main body segments’ angles and to classify them according to the
European-standards/(EN1005-4:2005+A1:2008); 4) individual self-confron-
tation interviews. Descriptive statistics and content analysis were per-
formed.

Results: The origins of dissatisfaction at CT scan reported by radiographers
concerned workload, technical device, environmental working conditions
and social environment. The high workload perception was attributed to
the number of available human resources to carry out examinations and
not to the number of patients/examinations itself. Handling patient from
wheelchair or stretcher to the examinations-table were identified as the
most awkward postures, being classified as “not acceptable” for upper
arms, head/neck and/or trunk. Radiographers unawareness regarding
postures assumed when handling patients was highlighted by Self-con-
frontation interviews. Lack training for prevention of WRMSDs was also
identified.

Conclusion: Working in awkward postures are required when patient han-
dling that can lead to WRMSDs symptoms. To reduce the risk related to
patient mobilisation and transfer better training of radiographers is criti-
cal. Further studies must be conducted to identify strategies that allow a
WRMSDs risk reduction.

Phantom study for exposure parameters optimisation of Thoracic spine
X-rays in Antero-Posterior and Lateral positions

C. Sa dos Reis’ M. Caso', L. Dolenc? K. Howick? R. Lemmen*, A. Meira®,
E_Shatku', E. Aymon®, S. Ghotra"’; 'School of Health Sciences HESAV,
HES-SO; University of Applied Sciences Western Switzerland, Filiere TRM,
Lausanne, Switzerland, ?Faculty of Health Sciences, University of Ljubljana,
Slovenia, Medical imaging and radiotherapy department, Ljubljana,
Slovenia, *School of Medicine, University College Dublin, Dublin, Ireland,
Radiography and Diagnostic Imaging, Dublin, Ireland, *Hanze University
of Applied Sciences, Groningen, The Netherlands, Department of Medical
Imaging and Radiation Therapy, Groningen, The Netherlands, °Lisbon
School of Health Technology (ESTeSL)/IPL, Lisbon, Portugal, Medical
Imaging and Radiation Therapy, Lisboa, Portugal, °Hopital de Sion,
Department of Radiology, Sion, Switzerland, ’Etablissements hospitaliers
du Nord vaudois (eHnv)/Hépital d’Yverdon-les-Bains, Radiologie,
Yverdon-les-Bains, Switzerland

Purpose: To identify the best set of exposure parameters for antero-pos-
terior/(AP) and lateral thoracic spine x-ray that allow an effective dose
reduction while keeping an adequate image quality (IQ) to characterize all
relevant anatomical details.

Methods and Materials: An anthropomorphic phantom was used to ac-
quire 48 radiographs by varying positioning (AP/LAT), source-to-detec-
tor distance/(SDD) (100 ;130 ;150cm), tube potential (AP:70;81;90kVp/
LAT:81:90:102kVp), grid in/out and focal spot (fine/broad). IQ was assessed
by 6 observers using ViewDex and Effective Dose (ED) was estimated using
the PCXMC 2.0 software. Descriptive statistics paired with intraclass corre-
lation coefficient (ICC) were performed for data analysis.

Results: The ED increased with higher SDD, with a significant difference
(p=0.038) but the 1Q did not change. For both AP and LAT, the use of a
grid had a significant effect on ED (p<0.001). The images acquired without
grid had lower ED compared with the images with the grid in. Even having
images with a reduced quality when the grid was removed, the observers
considered the 1Q as adequate for clinical use. A 20% reduction in ED (from
0.042mSv to 0.033mSv) was observed when increasing the kvp from 70 to
90 in the AP with the grid. The ICC ranged from moderate (0.5-0.75) for lat-
eral projection to good (0.75-0.9) for AP projection.

Conclusion: All images were classified as suitable for diagnostic purpose
even using low-dose settings. A SDD of 115cm, 90kVp and the use of grid
are recommended for this specific context to have an adequate IQ and
the lowest dose possible. Further studies must be conducted to test other
equipment and SDD.
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A-331

A-335

Optimisation of Technical Parameters for Obese Patients’ Bedside
Thorax and Abdominal Radiographs

S. Ghotra"? M. Gulizia®, P. Monnin®“, A. Dominguez"®, S. Grabherr?,

S. de Labouchere'’, C. Sa dos Reis? 'School of Health Sciences HESAV,
HES-SO; University of Applied Sciences Western Switzerland, Filiere TRM,
Lausanne, Switzerland, 2Etablissements hospitaliers du Nord vaudois
(eHnv)/Hépital d’Yverdon-les-Bains, Radiologie, Yverdon-les-Bains,
Switzerland, *CHUV, Radiology, Lausanne, Switzerland, ‘CHUV, IRA,
Lausanne, Switzerland, SCURML/CHUV, CURML, Lausanne, Switzerland,
University Center Romand Medicine Légale, Forensic, Lausanne,
Switzerland, "CHUV, Radiologie, Lausanne, Switzerland, 8School of
Health Sciences HESAV, HES-SO; University of Applied Sciences Western
Switzerland, Filiere TRM, Lausanne, Switzerland

Purpose: To identify the most adequate combination of exposure parame-
ters to acquire AP chest (CXR) and AP abdominal X-rays at bedside regard-
ing obese patients.

Methods and Materials: Twenty-nine X-ray images of 4 corpses (BMI >30)
investigated in a forensic imaging department (CURML) were acquired
varying tube potential (Tx:90-130kVp/Abd:100-120kVp), beam intensity
(TX:0.9-9.2mAs/Abd:10.9-22mAs); the source-to-detector distance (SDD)
(Tx:98-109cm /Abd:98-101cm), grid in/out taking in consideration the body
thickness and BMI. Image quality (IQ) was assessed by 5 observers using
ViewDex software and Effective Dose (ED) was estimated. Descriptive sta-
tistics, intraclass correlation coefficient (ICC) and Visual Grading Character-
istics (VGC) were used to analyse data.

Results: The VGC results for CXR showed that the medium-energy setting
(100-110kVp/1.2-6.9mAs) performed statistically better than the low-ener-
gy setting (90-100kVp/1.7-9.2 mAs) (0.02p-value) or the high-energy setting
(120-130kVp/0.9-41mAs) (0.013 p-value). For Abdomen images, VGC results
showed that high-energy setting (120kVp/10.9mAs) performed statistically
better than low-energy (100kVp/22mAs) (0.01 p-value) or medium-energy
setting (110kVp/15.8mAs) (<0.05 p-value). This indicates that abdominal ra-
diographs of obese patients acquired with higher kvp/lower mAs reduced
patient dose and offered better image quality.

Conclusion: The exposure parameters setting of 100-110kVp/1.2-6.9mAs
presents the best 1Q at lower dose for CXR. Abdominal radiographic exam-
ination with higher kVp/lower mAs combination (120kVp/10.9mAs) is the
most adequate method to keep image quality while reducing dose.

Dose and Image Quality Optimisation for Obese Patients’ Bedside Pelvis
and Knee Radiographs

C.Sa dos Reis', M. Gulizia?, S. Ghotra®*, P. Monnin®®, A. Dominguez*®,

S. De Labouchere®, S. Grabherr’; 'School of Health Sciences HESAV, HES-SO;
University of Applied Sciences Western Switzerland, Filiere TRM, Lausanne,
Switzerland, 2CHUV, Radiology, Lausanne, Switzerland, *School of Health
Sciences HESAV, HES-SO; University of Applied Sciences Western Switzerland,
Filiére TRM, Lausanne, Switzerland, “Etablissements hospitaliers du Nord
vaudois (eHnv)/Hépital d’Yverdon-les-Bains, Radiologie, Yverdon-les-Bains,
Switzerland, SCHUV, IRA, Lausanne, Switzerland, SCURML/CHUV, CURML,
Lausanne, Switzerland, “University Center Romand Medicine Légale, Forensic,
Lausanne, Switzerland

Purpose: To optimise exposure parameters to acquire radiographs of
obese patients at bedside for pelvis and knee regions at the lowest dose
possible and adequate image quality to identify all relevant anatomical
structures.

Methods and Materials: Four corpses (BMI>30) investigated in a forensic
imaging department (CURML) were imaged to acquire 27 X-rays by varying
the tube potential (Pelvis:80-120kVp/Knee:70-90kVp), beam intensity (Pel-
Vvis:51-39.2mAs/Knee:2.2-8.3mAs); source-to-detector distance (SDD) (Pel-
vis:105-110cm/Knee:115-116cm), grid in/out. Image quality (1Q) was assessed
using Viewdex by 5 observers and Effective Dose/(ED) was estimated using
a Monte Carlo-based program. Descriptive statistics, intraclass correlation
coefficient (ICC) and Visual Grading Characteristics (VGC) were performed
to analyse data.

Results: VGC results obtained from pelvic X-rays analysis showed that
low energy setting (80-90kVp/22.9-39.2mAs) performed statistically worse
than low/medium beam energy (90-100kVp/ 14.3-16.48mAs), medium/high
beam energy (100-110kVp/8.9-16.48mAs) and high beam energy setting
(110-120kVp/5.1-8.7mAs) (<0.05 p-value). These results indicate that pelvis
radiographs with a mobile system on obese patients should be acquired
with higher energy and lower beam intensity. This allowed a dose reduc-
tion to the patient and a better 1Q. The knee X-rays assessment showed
through VGC that the high kVp setting (90kVp/2.2mAs) performed statisti-
cally better than low kVp (70kVp/8.3mAs) and medium kVp (80kVp/41mAs)
(<0.05 p-value).

Conclusion: This study’s results indicate that higher beam energy and low-
er beam intensity allows a dose reduction to the patient while keeping
adequate 1Q to explore relevant anatomy for pelvis and knee areas. Ide-
al parameters to image the pelvis of obese patients are 110-120kVp/5.1-
8.7mAs and respectively 90kVp/2.2mAs for the knee while using mobile
x-ray systems. Further studies must be conducted to analyse other type of
equipment and positioning.
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Experience in the disposal of lead protection for patients in radiology:
practical aspects and communication to the population and healthcare
professionals

E_Magogad', V.-U. Simic?, G. Paterniti Barbino®, L. Bellesi*, M. Budin?,

G. Cadei’, M. Caetano Ferreira Da Silva’, S. Ferrari®, M. Kayar®, G. Libonati®,
S. Pittaluga?, P Premazzi', E. Rezzonico®, S. Presilla‘, F. Del Grande',

S. M. R. Rizzo'; 'Ente Ospedaliero Cantonale - Imaging Institute of
Southern Switzerland (IIMSI), Clinic of Radiology, Lugano, Switzerland,
’Ente Ospedaliero Cantonale - Imaging Institute of Southern Switzerland
(IIMS1), Clinic of Radiology, Bellinzona, Switzerland, *Ente Ospedaliero
Cantonale - Imaging Insitute of Southern Switzerland (1IMSI), Clinic of
Radiology, Bellinzona, Switzerland, “Ente Ospedaliero Cantonale - Imaging
Institute of Southern Switzerland (IIMSI), Medical Physics Unit, Bellinzona,
Switzerland, *Ente Ospedaliero Cantonale - Imaging Institute of Southern
Switzerland (1IMSI), Clinic of Radiology, Locarno, Switzerland, °Ente
Ospedaliero Cantonale - Oncological Institute of Southern Switzerland
(10S1), Service of Radiation Oncology / Radiotherapy, Bellinzona,
Switzerland, ’Ente Ospedaliero Cantonale - Imaging Institute of Southern
Switzerland (1IMSI), Clinic of Radiology, Mendrisio, Switzerland

Purpose: Patient shielding is a common practice in diagnostic imaging
while although growing scientific evidence suggests that their use brings
negligible or no benefit, potentially increase the dose to patients and loss
of diagnostic information of images. Education of staff, patients and car-
egivers before abandoning their use is essential for practical and psycho-
logical reasons. An effective communication plan is mandatory for stake-
holders, population and healthcare professionals.

Methods and Materials: Scientific articles, statements and positions of
national and international associations were reviewed. Discussion with
professionals and meetings with public and private institutions were con-
ducted. Information and education for practitioners and operators about
scientific and practical aspects were performed. Professional societies
and other pertinent organizations were involved in the development of
a communication plan and procedure instructions. Communication to
population and patients was accomplished through webinar, poster, oral
communications, articles published on several newspaper and websites,
as well as through flyers coded in “easy language” (level B1) reviewed by
specialized associations.

Results: Good feedback was obtained during dedicated training and in-
formation with associations of citizens and professionals, parent-child as-
semblies, Swiss-Italian patient associations, local healthcare department,
elderly association, medical radiographers associations, medical practice
assistants, healthcare professional schools and orders of physicians, med-
ical doctors and dentists.

Conclusion: Shielding discontinuation was concluded with success and
without significant impact on patients, work practice and staff members.
Arigorously planned communication strategy should be organized to help
the population, professionals and patients to understand the reasons and
effects of discontinuing lead shielding without impacting activities and
diagnostic exams.

The art and the way of being in vein...Peripheral venous catheter under
echo-guidance

I. Sinard, E. Maturana; HUG, Radiology, Thonex, Switzerland

Purpose: Peripheral venous catheter placement is increasingly performed
under echographic guidance, particularly in settings where access is diffi-
cult as in some geriatric patients with reduced venous capital. If a catheter
is placed for a radiological exam with contrast media, like CT or MRI, a
minimal catheter size is often required to resist increased flow rates and
pressures. Echo-guidance not only helps to visualize profound veins but
can also confirm the correct intravascular position of an inserted catheter.
Methods and Materials: Difficult venous access was evaluated clinically
and following the criteria of the predictive additive difficult intravenous
access (A-DIVA) scale. We included patients with a score of 23. Echographic
scanning was used to explore the regional +/-deep venous networks in-
cluding neither visible nor palpable veins. The optimal skin puncture site
was determined and ultrasound used to real-time monitor the catheter
trajectory during catheter advancement. A presumably correct position of
the catheter was then confirmed injection tests where a turbulent flow
could be observed within the vascular lumen (“pulsed” test).

Results: In a first retrospective evaluation of 100 ultrasound-guided ve-
nous catheter placements in a geriatric radiology division, we found
lower-than-average rates of contrast media extravasation and hemato-
ma formation at the puncture site. The procedure enabled us to perform
contrast-enhanced exams in patients where the clinical placement of a
large-diameter catheter was not possible or would have resulted in a sig-
nificant increase in preparation time, the mobilization of additional staff,
or increased pain..

Conclusion: This preliminary report of our experiences with echo-guid-
ed peripheral venous catheter placements by at trained radiographer in
a population of geriatric patients, with usage of the formerly described
A-DIVA scale for patient inclusionin our particular group of patients, we
observed a lower rate of complications when comparing with standard
catheter placement.
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Correlation of Volumetry and Apparent Diffusion Coefficient Values
with Lateralization and Duration Of Seizures Based on the Magnetic
Resonance Imaging Characterization of the Hippocampi lin Patients
with Temporal Lobe Epilepsy (TLE) lin Chong Hua

A.-S. Ismael, N. L. Co? 'Chong Hua Hospital, Department of Radiology,
Cebu City, Philippines, ?Chong Hua Hosptal, Chong Hua Hospital,
Radiology, Cebu, Philippines

Purpose: To know the correlation of volumetry and apparent diffusion
coefficient (ADC) values with lateralization and duration of seizures
based in the magnetic resonance imaging characterization of the hip-
pocampi in patients with temporal lobe epilepsy in Chong Hua Hospital,
Cebu City, Philippines.

Methods and Materials: This is a retrospective cross-sectional survey
conducted at Chong Hua Hospital, Cebu of 37 patients with history of
seizure and MRI of the brain showing temporal lobe atrophy from Janu-
ary 2018 to March 2022.

Demographic profile of all patients were reviewed from the chart which
included the age, gender, history and duration of the seizures. Estimated
volume of hippocampus was manually measured bilaterally and Appar-
ent Diffusion Coefficient (ADC) were taken and correlated accordingly.
Results: There were a total of 37 patients comprising of 20 males of 54%
and 17 females or 46%. Most of the patients has the duration of seizure
within the category of 0 - 24 months, seventy-three percent (73%).A total
of 41% (n=15) patients had focal seizure on the right side, 38% (n=14) on
the left side, and 21% (n=8) had bilateral sided seizures. Left hippocam-
pus has a mean of 2391.8919 while the Right hippocampal has a mean of
2433.5135. Moreover, the left ADC has a mean of 951.8649 while the right
ADC has a mean of 941.9189. All of the respondent are positive for hip-
pocampal atrophy and majority of the respondents have 1 as an MT
score. The left and right hippocampi show significant relationship with
the Left and Right ADC. Furthermore, both hippocampi also show signif-
icant relationship with the duration of the seizure. There is also a signif-
icant relationship between sex and Duration of Seizure.

Conclusion: The quantitative estimation of HV and ADC values in MRI
study can illustrate the existence and laterality in TLE with accuracy
rates that exceed those achieved by visual inspection alone. Thus, quan-
titative MRI provides a beneficial means for translating volumetric anal-
ysis into clinical practice.

Imaging Based Differentiation of Glioblastoma, CNS Lymphoma
and Metastasis using 3D Convolutional Neural Networks: Model
Development and Validation

G. Bathla', D. Dhruba?, S. Sharma?, Y. Liu?, S. Mohan?, A. Agarwal®,

N. Soni¢, M. Sonka? 'Mayo Clinic, Rochester, Division of Neuroradiology,
Rochester, United States, ?University of lowa, College of Engineering,
lowa City, United States, *University of lowa hospitals and Clinics,
Radiology, lowa City, United States, “Perelman School of Medicine,
University of Pennsylvania, Department of Radiology, Pennsylvania,
United States, *Mayo Clinic, Jacksonville, Division of Neuroradiology,
Jacksonville, United States, °University of Rochester Medical Center
School of Medicine and Dentistry, Division of Neuroradiology, Rochester,
NY, United States

Purpose: To develop and validate deep learning (DL) based 3D Convo-
lutional Neural Networks (3D-CNN) pipelines for Al-based three-class
classification of glioblastoma (GBM), metastatic disease (MD) and prima-
ry CNS lymphoma (PCNSL).

Methods and Materials: Institutional cancer registries were screened for
index cases with pathologically proved GBM and PCNSL, as well as cases
with known primary malignancy and neuroimaging compatible with MD.
A total of 502 cases (208 GBM, 67 PCNSL and 227 MD) were included. Ex-
ternal data from another institution consisted of 86 cases (27 GBM; 27
MD, 32 PCNSL). All cases were co-registered, resampled, denoised and
intensity normalized using the same pipelines. Lesions were segmented
using inhouse semi-automated software to 3D segment the enhancing
tumor (ET) and peritumoral edema (PTE). 3D masks were used for DL
pipeline.

A total of 11 pipelines were evaluated, five consisting of both the ET and
PTE mask derived from the same sequence (T1W, T2W, FLAIR, ADC and T1-
CE), and additional six pipelines derived from a combination sequences
and masks. All pipelines were trained evaluated with 5-fold cross-vali-
dation on internal data followed by external validation. Model perfor-
mance was evaluated using Hand and Till method for multi-class AUC-
ROC analysis. Brier scores were also calculated.

Results: The top performing models on the external dataset were de-
rived from (a) ET-T1-CE mask and PTE-T2 mask (AUC: 0.853; Brier score:
0.45); (b) ET-T2 and PTE-T2 (AUC: 0.844; Brier score: 0.47) and (c) ET-T1-CE,
ET-ADC with PTE-F (AUC: 0.85; Brier score: 0.44), all of which had similar
performance. On the internal

dataset, the models had AUC’s of 0.932, 0.868 and 0.860 respectively.
Conclusion: DL models derived from 3D-CNN show robust performance
for a three-class classification in neuro-oncology, similar to the previ-
ously published literature using machine learning pipelines.
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Quantitative Plaque Characterization with Ultra High Resolution
Coronary Photon Counting CT Angiography

V. Mergen', M. Eberhard"? R. Manka"?, A. Euler', H. Alkadhi’; "University
Hospital Zurich, University of Zurich, Diagnostic and Interventional
Radiology, Zurich, Switzerland, ?Spitdler fmi AG, Spital Interlaken,
Institute of Radiology, Unterseen, Switzerland, *University Heart
Center, University Hospital Zurich, University of Zurich, Department of
Cardiology, Zurich, Switzerland

Purpose: To assess the effect of ultra-high-resolution (UHR) coronary CT
angiography (CCTA) with photon-counting detector (PCD) CT on quanti-
tative coronary plaque characterization.

Methods and Materials: In this IRB-approved study, 22 plaques of 20 pa-
tients (7 women, age 77+8 years, BMI 26.1+3.6 kg/m?) undergoing ECG-gat-
ed UHR PCD-CCTA were included. Images were reconstructed with a
smooth (Bv40) and a sharp (Bves) vascular kernel, with quantum iter-
ative reconstruction strength 4, and with a slice thickness of 0.6 mm,
0.4 mm, and 0.2 mm. Reconstructions with the Bv40 kernel and a slice
thickness of 0.6 mm served as the reference standard. After identifica-
tion of a plaque in coronary arteries (vessel diameter >2 mm), plaque
composition was determined using a semi-automated plaque quanti-
fication software. Total plaque, calcified, fibrotic, and lipid-rich plaque
components were quantified in all datasets.

Results: Median plague volume was highest (23.5 mm?, interquartiles
17.9-34.3 mm?) for reconstructions with the reference standard and
lowest for UHR reconstructions with a slice thickness of 0.2 mm and
the Bv64 kernel (18.1 mm?, 14.1-25.8 mm?, p<.001). Reconstructions with
the reference standard showed largest calcified (85.1%, 76.4-91.1%) and
smallest lipid-rich plaque components (0.5%, 0.0-1.5%). Smallest calci-
fied plaque components (75.2%, 79.9-80.8%) and largest lipid-rich com-
ponents (6.7%, 5.1-8.4%) were found for UHR reconstructions with a slice
thickness of 0.2 mm and the Bv64 kernel. At an identical slice thick-
ness, volume of calcified components was always lower, and volume of
lipid-rich components was always higher for reconstructions with the
Bv64 kernel compared with reconstructions with the Bv40 kernel (all,
p<.007).

Conclusion: This patient study indicates significant differences of UHR
CCTA with PCD-CT on quantitative coronary plaque characterization. Re-
duced blooming artifacts may allow improved visualization of fibrotic
and lipid-rich plague components with the UHR mode of PCD-CT.

Coronary Stenosis Quantification with Ultra-High-Resolution Photon
Counting Detector CT Angiography - Preliminary Experience

V. Mergen', A. Candreva?, B. Stahli?, R. Manka"?, H. Alkadhi’,

M. Eberhard"?; "University Hospital Zurich, University of Zurich,
Diagnostic and Interventional Radiology, Zurich, Switzerland,
2University Heart Center, University Hospital Zurich, University of Zurich,
Department of Cardiology, Zurich, Switzerland, *Spitdaler fmi AG, Spital
Interlaken, Institute of Radiology, Unterseen, Switzerland

Purpose: To assess the accuracy of stenosis quantification using ultra-
high-resolution coronary CT angiography (CCTA) with photon-counting
detector CT (PCD-CT) compared with invasive quantitative coronary
angiography (QCA).

Methods and Materials: In this IRB-approved, retrospective study, nine-
teen patients (7 women, mean age 78+9 years) undergoing ECG-gated
ultra-high-resolution CCTA with a dual-source PCD-CT and QCA before
transcatheter aortic valve replacement were included. CCTA images were
reconstructed with a slice thickness of 0.6 mm using a smooth vascu-
lar kernel (Bv40) representing the reference standard, and with a slice
thickness of 0.2 mm using a sharp vascular kernel (Bv64). Degree of ste-
nosis was evaluated using QCA (reference standard) and CCTA. Stenoses
were classified as minimal (1-24%), mild (25-49%), moderate (50-69%),
and severe (70-99%).

Results: In total, 137 coronary artery segments were assessed. QCA
showed minimal, mild, moderate and severe stenoses in 109, 20, 4, and 4
cases, respectively. Stenosis grading on CCTA showed small differences
and strong correlation to QCA (mean error 1%, limits of agreement (LoA),
-11%/12%, r=.89 and mean error 1%, LoA -8%/10%, r=.94 for the reference
standard and with the highest spatial resolution, respectively).
Agreement was almost perfect between stenoses categories deter-
mined on ICA and reference standard CCTA images (=.864, reclassifica-
tion of 18/137 segments) and further improved with images at a slice
thickness of 0.2 mm using the sharp vascular kernel (=.909, reclassifica-
tion of 13/137 segments).

Conclusion: Ultra-high-resolution coronary CT angiography with pho-
ton-counting detector CT allows for a more accurate stenosis quanti-
fication and categorization using a slice thickness of 0.2 mm compared
with QCA.
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Excellent Coronary In-Stent Lumen Visualization with Ultra High
Resolution Photon-Counting CT

T Sartoretti’, L. Geering’, V. Mergen', S. Rusek?, F. Civaia?, P. Ross/?,

J. Wildberger®, C. Templin“, R. Manka', M. Eberhard', H. Alkadhi’;
"University Hospital Zirich, Radiology, Zlirich, Switzerland, ?Monaco
Cardiothoracic Centre, Cardiology, Monaco, Monaco, *Maastricht
University Medical Center, Department of Radiology and Nuclear
Medicine, Maastricht, Curacao, “University Hospital Zlrich, Cardiology,
Zlirich, Switzerland

Purpose: Coronary stent imaging remains limited with conventional CT
scanner technology. In this patient study we evaluated the quality of
ultra-high-resolution (UHR) coronary CT angiography (cCTA) with clinical
photoncounting-detector CT (PCD-CT) for coronary stent imaging.
Methods and Materials: In this IRB-approved retrospective dual-center
study, 18 patients with 34 coronary stents who underwent UHR cCTA with
PCD-CT were included. UHR images at a slice thickness of 0.2mm were
reconstructed with kernels of eight sharpness levels (Bv40, Bv44, Bv56,
Bv60, Bv6s, Bv72, Bv80, and Bv89) and adapted matrix sizes. Images with
the Bv40 kernel at a slice thickness of 0.6 mm served as the reference
standard.

Image noise, contrast-to-noise-ratio (CNR), in- stent diameter, and dif-
ferences of in-stent attenuation compared with adjacent coronary seg-
ments were measured. Stent strut sharpness was quantified by calcu-
lating the metrics sharpness and kurtosis using data derived from line
profiles. Subjective in-stent lumen visualization was rated by two blind-
ed, independent readers.

Results: At increasing kernel sharpness, CNR decreased, in-stent diam-
eter increased, and stent sharpness and kurtosis increased. Differences
of in-stent attenuation decreased from the reference standard to the
Bv56 to Bv8O kernels at 0.2mm, being non-significantly different from
zero (p>0.05). There were no associations between stent angulation and
in-stent diameter or differences of in-stent attenuation (p>0.05). Quali-
tative scores increased from suboptimal/good for the reference stand-
ard to very good/excellent for the Bve4 and Bv72 kernels at 0.2mm.
Conclusion: UHR cCTA with clinical PCD-CT enables excellent in-stent lu-
men visualization of coronary stents at a slice thickness of 0.2mm and
using a sharp vascular reconstruction kernel.

Pelvic venous congestion syndrome: Causes and treatment options

A. Astarita, D. Rotzinger, G. Fahrni; Lausanne University Hospital,
Department of diagnostic and interventional radiology, Cardiothoracic
and vascular division, Lausanne, Switzerland

Learning objectives:

- to acknowledge and recognize the different causes of pelvic venous
congestion syndrome.

- to describe typical CT, MRl and angiographic features.

- to give an idea of the best non surgical treatement options according
to the underlying cause.

Background: Pelvic venous congestion syndrome (PVCS) is a challenging

cause of chronic pelvic pain especially in women, often underdiagnosed.

Attention must be paid to some of the most common causes of PVCS

such as:

incompenent gonadal vein valves, Nutcracker syndrome, May-Turner

configuration, arterio-venous fistulas;

as these different entities involve different non surgical treatment op-

tions which can lead to the resolution of pelvic pain.

Imaging findings or procedure details: We will describe the most com-

mon or important causes of PVCS, typical imaging and treatment op-

tions, including:

Incompetent gonadal vein valves, whether acquired or congenital, typ-

ically treated with minimally invasive catheter-based embolization and

sclerotherapy.

Nutcracker syndrome caused by compression of the left renal vein be-

tween the aorta and the superior mesenteric artery. In a symptomatic

patient, treatment is typically surgical. Placement of a stent in the left

renal vein also has been described.

May-Thurner configuration occuring when there is compression of the

left common iliac vein by the right common iliac artery. Symptomatic

May-Thurner configuration more commonly manifests as thromboem-

bolism and worsening stenosis, which may be treated by endovascular

stenting.

AVM corresponding to abnormal shunt between arteries and veins with-

out intervening capillary beds, classified into acquired or congenital.

This entity is rare and treatment consist of transcatheter arterial em-

bolization.

Conclusion: This educational poster aims to discuss the most common

and important causes of PVCS, which remains an underdiagnosed entity

with potential clinical impact on young women.

Different entities can engender this syndrome, each leading to a specific

treatment that can have positive impact on patient’s pain.
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Non-invasive morphological imaging of renovascular hypertension

K._Mandralis', E. Michel de Cazotte', R. Hajri', E. Tenisch’, J.-Y. Meuwly?;
'University Hospital, Radiology, Lausanne, Switzerland, ?University
Hospital, Lausanne, Radiology, Lausanne, Switzerland

Learning objectives: The purpose of this educational exhibit is to enable

the reader to:

- Identify potential secondary hypertension and its most common under-
lying causes

- Recognize the clinical signs of renovascular hypertension

- Understand the advantages and limitations of the different non-inva-
sive morphological imaging techniques used to identify renovascular
hypertension

- Understand the role of accessory renal arteries in the pathophysiology
of renovascular hypertension.

Background: Secondary hypertension accounts for about 10% of hyperten-

sion cases and should be suspected in specific clinical situations, such as

the appearance of hypertension in a <30 or >60-year-old person. It should

be suspected in the presence of signs and symptoms of certain diseases

(endocrine diseases, sleep apnea, nervous system diseases, etc.). Amongst

the underlying causes of secondary hypertension, renovascular disease,

related to a narrowing of the renal artery has a special place, as it is po-

tentially treatable. The recognition of its pattern is therefore crucial for

prompt diagnosis and treatment. Knowledge of the possible non-invasive

morphological imaging techniques, along with their advantages and limi-

tations, is essential in order to make a reliable diagnosis.

Imaging findings or procedure details:

- Definition of a renal artery stenosis

- Physiopathology of renovascular hypertension

- Identification of a stenosis using:

- Angio-CT

- MRI

- Doppler-ultrasound

- Value of the different imaging techniques

- Identification and evaluation of an accessory renal artery

Conclusion: Understanding of the advantages and limitations of the differ-

ent non-invasive morphologic imaging techniques for suspected renovas-

cular hypertension may help in early diagnosis and prompt management

and treatment of this disease.

Acute chest pain in the emergency department: The importance of
myocardial evaluation on CT

R. Troxler, C. Beigelman, S. Schmidt Kobbe, D. Rotzinger; CHUV, Service de
radiodiagnostic et radiologie interventionnelle, Lausanne, Switzerland

Learning objectives:
- To discuss CT acquisition protocols for suspected aortic or cardiac
pathology
- To emphasize the importance of analyzing the myocardium on arterial
and delayed phase images
- To review relevant ischemic and non-ischemic myocardial disorders
potentially causing chest pain
Background: Acute chest pain is one of the emergency room’s most fre-
quent clinical symptoms. Depending on the patient’s history, clinical ex-
amination, laboratory, and ECG (electrocardiogram), a diagnostic workup
using a cardiac or aortic CT angiography is recommended when PE (pulmo-
nary embolism) is not primarily suspected. In such cases, it is essential to
perform a dedicated protocol that allows a detailed analysis of the aorta,
the coronary arteries, and the myocardium. Indeed, acute myocardial dis-
orders tend to be overlooked on a conventional chest CT acquisition.
Imaging findings or procedure details: The recommended protocol is a
triphasic ECG-gated CT consisting of non-enhanced, arterial, and delayed
phases, which must cover the aorta and the heart.
Thus, we are not only able to assess any acute aortic and coronary pa-
thology but also myocardial density or motion abnormalities. The latter
should be analyzed according to their topography, as well as their coronary
vascularization territory.
Through this educational poster, various acute heart disorders, either of
coronary (atherosclerotic and dissection) or myocardial origin (Tako-tsu-
bo cardiomyopathy, myocarditis, mycotic pseudoaneurysm, aneurysm or
pseudoaneurysm after myocardial infarction) will be presented to make
radiologists aware of these entities that may be challenging to pick up.
Conclusion: Depending on the clinical suspicion, and when PE is not first
suspected, it is critical to perform a triphasic chest CT acquisition with
ECG-gating for suspected acute cardiovascular disease. In case of acute
chest pain and absent coronary or aortic disease, the delayed phase cen-
tered on the myocardium may be crucial since it allows the adequate di-
agnosis of a possible underlying myocardial pathology.

A-280

Aortic Pathologies in Emergency Radiology

P_Rosslhuemer, T. Ruder; Inselspital, Universitdtsinstitut flir Diagnostische,
Interventionelle und Pddiatrische Radiologie, Bern, Switzerland

Learning objectives: Diagnostic imaging findings of acute aortic dissec-
tion, penetrating atherosclerotic ulcer and intramural hematoma.
Background: Patients with acute aortic pathologies make up a decent
amount of admissions to the emergency department.

It is essential to diagnose acute aortic pathologies fast and confident-
ly especially for residents within their first nightshifts or rotation to the
emergency department.

Imaging findings or procedure details: Aortic pathologies show distinct
imaging findings, which lead to right diagnosis.

Conclusion: Acute aortic pathologies (acute aortic dissection, atheroscle-
rotic aortic ulcer, intramural hematoma) show distinct imaging findings
which are key to right diagnosis of a potentially life threatening disease.
Knowing of these findings is essential for residents in their first nightshifts
or rotation to the emergency department.
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Deep learning reconstruction technique for coronary artery calcium
quantification: Comparison with filtered back projection and hybrid
iterative reconstruction in vitro and in vivo

Y_I. You, C. Otgonbaatar, H. S. Cho, S. M. Ko, H. Kim; Wonju Severance
Christian Hospital, Radiology, Wonju, South Korea

Purpose: This study aimed to assess the influence of filtered-back pro-
jection (FBP), hybrid IR (hybrid iterative reconstruction), and three levels
of deep learning reconstruction (DLR) for coronary artery calcium (CAC)
quantification in vitro and in vivo.

Methods and Materials: This study aimed to assess the influence of fil-
tered-back projection (FBP), hybrid IR (hybrid iterative reconstruction), and
three levels of deep learning reconstruction (DLR) for coronary artery cal-
cium (CAC) quantification in vitro and in vivo.

Results: In vitro study, the calcium volume was equivalent (p=0.949) among
FBP, hybrid IR, DLR ., DLR_, and DLR_ In vivo study, the image noise was
significantly lower in DLR_ compared with FBP, hybrid IR, DLR . and
DLR,, p<0.007. There were no significant differences in the calcium volume
(p=0.987) and Agatston score (p=0.991) among FBP, hybrid IR, DLR ,, DLR_,,
and DLR_. The highest overall agreement of Agatston scores was found in
all different strengths of DLR with 98% while it was 95% in Hybrid IR com-
pared to standard FBP reconstruction.

Conclusion: The quantification of CAC was equivalent among the different
image reconstructions including FBP, hybrid IR, DLR ., DLR_, and DLR_.
The DLR_, resulted in the lowest bias of agreement in the Agatston scores
and is recommended for the accurate quantification of CAC.

Cardiovascular devices on chest X-rays : What the radiologist should
recognize

S. Jankowski, G. Fahrni, D. Rotzinger; CHUV, Lausanne University Hospital
and University of Lausanne, Cardiothoracic and Vascular Division,
Department of Diagnostic and Interventional Radiology, Lausanne,
Switzerland

Learning objectives:

- To identify important cardiovascular devices on chest X rays,

- To recognize normal and abnormal anatomic location of device,

- To assess devices integrity,

- To be aware of associated complications.

Background: The number of implanted cardiovascular devices has in-
creased in recent years. Radiology, especially chest X-Rays, plays an impor-
tant role in the initial assessment and follow-up of these devices. However,
it is not always easy to recognize which device is which, as many types and
models exists nowadays. Moreover, some devices can be mispositioned
or subject to subtle complications that are not easy to identify, with a
potential impact on patient outcome. The aim of this educational poster
is to sensitize the radiologist of the most common types of cardiovascular
devices on chest X-ray and how to identify correct or incorrect position as
well as associated complications.

Imaging findings or procedure details: We illustrate how to check on ana-
tomic location, device integrity, complications for 12 of the most frequent
or important cardiovascular devices:

- Biventricular pacemakers

- Epicardial pacing leads

- Implantable cardioverter-defibrillators

- Micra device

- Loop recorders

- Mechanical and bioprosthetic valves

- Transcatheter aortic valve repair

- MitraClip

- Amplatz closure device

- Coronary stents

- Intra-aortic balloon pump

- Left ventricular assist device

Conclusion: Through a set of 12 illustrative cases, this presentation re-
minds how a radiologist should analyses chest Xrays of patients treated
with an implanted cardiovascular device as well as how to assess correct
positioning and potential complication.

Online Abstract Book of the Swiss Congress of Radiology 2023

59



CHEST AND LUNG

A-120

SGR-SSR POSTERS

A-138

Non-tumoral lesions of the trachea on CT-scan

P_Chapellier, D. Rotzinger, C. Beigelman, G. Fahrni; CHUV, radiology,
Lausanne, Switzerland

Learning objectives:

- To give an overview of the main diagnoses of benign tracheal lesions.

- To put up radiological tips to distinguish them and propose a diagnosti-
cal decisional tree

- To sensitize radiologists about the eventual medical issues and their
responsibility

Background: Upper respiratory tract is a major functional and anatomical

part of the respiratory system, which could frequently present incidental

abnormalities on chest CT-scan. Despite this, radiologists often overlook

the analysis of the trachea, which is sometimes regarded as less impor-

tant than the bronchi, mainly due to the lack of information and teaching

about it. Nonetheless, detection of upper respiratory tract lesions may

avoid life-threatening complications such as stenosis and asphyxia, hence

could imply the radiologist's responsibility.

The aim of this educational poster is to describe the main non-tumoral

lesions in the trachea and point out the typical associated pitfalls.

Imaging findings or procedure details: We discuss seven diagnoses which

are tracheomalacia, osteochondroplastic tracheopathy, granulomatosis

with polyangiitis, relapsing polychondritis, amyloidosis, tracheobronchial

tuberculosis, iatrogenic complications.

We compare them to highlight radiological diagnostic clues such as pos-

terior membrane involvement or sparing, calcifications, nodularity and

stenosis.

We also mention several complications induced by these diseases and

explain what strategy the radiologist should follow to take care of the pa-

tient, according to the degree of emergency.

Each diagnosis is illustrated by a typical case.

All diagnoses are summed up in a table including typical signs and com-

plications of every tracheal abnormality.

Conclusion: Tracheal analysis through CT scan is often neglected.

Although tracheal lesions are rarely isolated, they can help the radiolo-

gists to make a diagnosis of a systemic disease and above all prevent vital

complications.

This poster explains how to distinguish the main tracheal diagnoses and

precises their relative prognosis.

Quantitative CT Analysis of Lung Parenchyma to Improve Malignancy
Risk Estimation in Incidental Pulmonary Nodules

A.A. Peters', O. Weinheimer3, O. von Stackelberg??, ). Kroschke’,

L. Piskorski?, M. Debic? K. Schlamp?®, L. Welzel?, M. Pohl¢, A. Christe’,

L. Ebner’, H-U. Kauczor3, C. P. Heussel?*°, M. O. Wielpltz>>; Inselspital,
Bern University Hospital, University of Bern, Department of Diagnostic,
Interventional and Pediatric Radiology, Bern, Switzerland, *University
Hospital of Heidelberg, Department of Diagnostic and Interventional
Radiology, Heidelberg, Germany, *German Lung Research Center (DZL),
Translational Lung Research Center Heidelberg (TLRC), Heidelberg,
Germany, “Kantonsspital Thurgau, Institute for Radiology, Miinsterlingen,
Switzerland, *Thoraxklinik Heidelberg, University Hospital of Heidelberg,
Department of Diagnostic and Interventional Radiology with Nuclear
Medicine, Heidelberg, Germany, ¢University of Heidelberg, Institute of
Medical Biometry, Heidelberg, Germany

Purpose: To assess the value of quantitative computed tomography (QCT)
of the whole lung and nodule-bearing lobe regarding pulmonary nodule
malignancy risk estimation.

Methods and Materials: 251 subjects (median [IQR] age, 65 (57-73) years;
37% females) with pulmonary nodules on non-enhanced thin-section CT
were retrospectively included. 20% of the nodules were malignant, the re-
mainder benign either histologically or at least 1-year-follow-up. CT scans
were subjected to in-house software, computing parameters such as mean
lung density (MLD) or peripheral emphysema index (pEl). QCT variable se-
lection was performed using logistic regression; selected variables were
integrated into the Mayo Clinic and the parsimonious Brock Model.
Results: Whole-lung analysis revealed differences between benign vs. ma-
lignant nodule groups in several parameters, e.g. the MLD (-766 vs. -790 HU)
or the pEl (401 vs. 447 %). The proposed QCT model had an area-under-
the-curve (AUC) of 0.69 (95%-Cl, 0.62 - 0.76) based on all available data.
After integrating MLD and pEl into the Mayo Clinic and Brock Model, the
AUC of both clinical models improved (AUC, 0.91 to 0.93 and 0.88 to 0.91,
respectively). The lobe-specific analysis revealed that the nodule-bearing
lobes had less emphysema than the rest of the lung regarding benign (El,
0.5 vs. 0.7 %; p<0.001) and malignant nodules (El, 1.2 vs. 1.7 %; p=0.001).
Conclusion: Nodules in subjects with higher whole-lung metrics of emphy-
sema and less fibrosis are more likely to be malignant; hereby the nod-
ule-bearing lobes have less emphysema. QCT variables could improve risk
assessment of incidental pulmonary nodules.
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Qanadli Vascular Obstruction Score in Pulmonary Embolism: Calculation
Method and its Use in Risk Stratification

L. Matthey-des-Bornels, A. Gramigna, E. Debiolles, D. Rotzinger, G. Fahrni;
Centre Hospitalier Universitaire Vaudois, Service de Radiodiagnostic et
Radiologie Interventionnelle, Lausanne, Switzerland

Learning objectives:
- How to calculate the Qanadli Score and convert it to an Index
- Discuss its use in risk stratification
- Discuss the importance of PE severity between patients with and with-
out risk factors
Background: Pulmonary embolism (PE) is the 3rd cause of cardiovascu-
lar mortality especially with patients having risk factors such as: age over
70, congestive heart failure and chronic obstructive pulmonary disease.
CT pulmonary angiography (CTPA) is the gold standard exam to diagnose
it. The clot burden can be assessed with scoring systems such as the Qa-
nadli Vascular Obstruction Score. The later is calculated in points and then
converted in an index that will provide information about the residual
pulmonary vasculature. Right sided heart failure, which is strongly related
to death in patient with PE, can be assessed by measuring dilatation in
right cardiac cavities on CT. Thus, CTPA and the Qanadli Score can be used
to diagnose PE and provide an objective and reproductive. Once the clot
burden is calculated, it can be used to determine risk stratification and
eventually to monitor treatment efficacy.
Imaging findings or procedure details: In this educational poster, we ex-
plain the calculation the Qanadli Score in patients with PE and its conver-
sion in an index. We detail how pulmonary arteries are segmented and
how each point should be given depending of the degree of the vessel
obstruction. We illustrate the process with clinical examples as well as
schematics. We also provide a graphic example of how this score is useful
for risks stratification between patients with and without risk factors.
Conclusion: CTPA is the gold standard examen to diagnose PE and is also
very reliable to evaluate right cardiac cavities repercussions. With the Qa-
nadli Vasular Obstruction Score and index, one can also provide an evalu-
ation of the clot burden and residual arterial pulmonary vasculature. This
educational poster helps undersand how to calculate the Qanadli Score
and Index and discuss use in risk stratification in patients with and with-
out risk factors.

AssessNet-19: An Artificial Intelligence Multi-class Segmentation Model
for Assessing Acute COVID-19 Pneumonia: Comparison to Existing State-
of-the-art COVID-19 Pneumonia Al Segmentation Models.

A. Depotter’, J. A. Garcia Henao? D. V. Bower', H. Bajercius', P. T. Todorova',
M. C. Barroso', H. Saint-James', G. He®, ). Yang®, C. You’, L. H. Staib’,

C. Gange’®, R. E. Ledda®, C. Caminiti’, M. Silva®, I. O. Cortopassi?,

C. S. Dela Cruz®, W. Hautz'®, H. M. Bonel", N. Sverzellati®, J. S. Duncan?,

M. Reyes?, A. Péllinger’; 'Inselspital Bern, Department of Diagnostic,
Interventional and Pediatric Radiology, Bern, Switzerland, University of
Bern, ARTORG Center for Biomedical Research, Bern, Switzerland, *Yale
School of Medicine, Department of Radiology & Biomedical Imaging,
New Haven, United States, “Yale University, Department of Biomedical
Engineering, New Haven, United States, °Yale University, Department of
Electrical Engineering, New Haven, United States, *University Hospital of
Parma, Section of “Scienze Radiologiche”, Diagnostic Department, Parma,
Italy, "University Hospital of Parma, Ricerca Clinica ed Epidemiologica,
Parma, Italy, Mayo Clinic College of Medicine and Science, Department
of Radiology, Florida, United States, °Yale School of Medicine, Section

of Pulmonary, Critical Care, and Sleep Medicine, Department of Internal
Medicine, New Haven, United States, "Inselspital Bern, Department

of Emergency Medicine, Bern, Switzerland, "Lindenhof Gruppe Bern,
Department of Radiology, Bern, Switzerland

Purpose: To compare the performance of the AssessNet-19 segmentation
model with two published artificial intelligence (Al) COVID-19 pneumo-
nia segmentation models: Model 1, a 3D single lesion model based on a
full-resolution 3D U-Net trained with the COVID-19 2020 grand challenge
dataset (Roth et al, Version 1. Res Sq. Preprint. 2021.), and Model 2, the
Scancovia Al segmentation model (Lassau et al., Nat Commun. 2021).
Methods and Materials: AssessNet-19 was trained on a 2D U-Net neural
network with 118 CTs of the lungs with COVID-19 pneumonia, each with
10 manually segmented axial slices (ground truth, GT). Multi-class lesion
segmentation was used, consisting of consolidation (CON), ground-glass
opacity (GGO), pleural effusion (PLE) and band-like lesion (BAN). Model 1
uses single-class lesion segmentation, whereas Model 2 is a multi-class
lesion segmentation model consisting of CON, GGO and crazy-paving. For
comparison, Model 1and 2 were reconstructed as a single-class lesion seg-
mentation model by combining all lesion classes, for Model 2 crazy-paving
was added to GGO, as our model did not contain crazy-paving. The metrics
used to compare between the ground truth and Al-generated segmenta-
tions were dice similarity coefficient (DSC) and Hausdorff distance (HD).
Results: Test performance of AssessNet-19 compared with GT yielded a
mean DCS/HD of 0.77/49 for single lesion, 0.70/52 for GGO, 0.68/62 for CON,
0.65/54 for PLE, and 0.30/121 for BAN. In comparison, test performance of
Model 1yielded a mean DCS/HD of 0.65/74 for single lesion, and test per-
formance of Model 2 yielded a mean DSC/HD of 0.48/95 for single lesion,
0.46/89 for GGO, and 0.18/105 for CON.

Conclusion: AssessNet-19 is significantly better at segmenting COVID-19
pneumonia compared to available state-of-theart COVID-19 pneumonia
Al segmentation models based on our ground truth. A limitation of the
performance comparison is not considering the other two models’ ground
truth and segmentation protocol.

Supported by SNSF (NRP 78) Grant N 407840 198388
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The first 1000 functional and structural lung MRI in children. Lessons
learned.

V. Panagl', S. Nyilas', G. Bauman??3, C. Willers’, C. Streibel*, P. Latzin®,

E. Stranzinger'; 'Bern University Hospital, Department of Diagnostic,
Interventional and Paediatric Radiology, Bern, Switzerland, *University

of Basel Hospital, Department of Radiology, Division of Radiological
Physics, Basel, Switzerland, *University of Basel, Department of Biomedical
Engineering, Basel, Switzerland, “Bern University Hospital, Division

of Paediatric Respiratory Medicine and Allergology, Department of
Paediatrics, Bern, Switzerland

Learning objectives:

To describe the MR protocol and potentials of functional matrix-pencil de-
composition and structural lung MRI (MP-MRI and sMRI) in children. We
summarize the main findings of the first published studies.

Background: Since 2016 at total of 997 thoracic MRI studies have been as-
signed to the department of radiology by the department of paediatric
respiratory medicine, including participants with cystic fibrosis (CF), prima-
ry ciliary dyskinesia (PCD), congenital lung malformation, adolescents with
bronchopulmonary dysplasia (BPD) in infancy or fetal growth restriction,
congenital diaphragmatic hernia as well as healthy controls.

The MP-MRI was used to assess the relative lung volume with impaired
fractional ventilation and perfusion (ventilation and perfusion defect per-
centage: VDP and QDP) during free tidal breathing, without the need for
sedation or contrast-agents. The results from MP-MRI were then compared
to standard methods of lung function testing as well as the lung clearance
index from multiple breath washout. Morphological images in patients
with CF and PCD were scored with the Eichinger Score, BPD-children with
the adapted Aukland Score.

Imaging findings or procedure details: Lung MRI was feasible from the age
of 5 years. In children with CF, MP-MRI reliably assessed defects in pulmo-
nary VDP and QDP with a very good short-term reproducibility. These find-
ings from MP-MRI showed a strong correlation in patients with CF and PCD
to lung function tests. In children who underwent resection for congenital
lung malformation, MP-MRI revealed functional impairment that was not
captured by sMRI. Most useful structural sequences for scoring purposes
were axial T2w Haste, coronal T2w Blade and ultrashort TE (UTE) sequences
to describe morphological lung changes in children.

Conclusion: Functional and structural lung MRI in children, especially in
patients with CF and PCD, are a promising new method for disease moni-
toring and assessment of response to therapy.
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A-169
Avoiding the Intercostal Arteries in Percutaneous Thoracic Interventions

A. Christe', T. Misura Zvonarevic', D. Drakopoulos’, M. Mitrakovic',

T. Loennfors', E. Primetis', H. Hoppe?, V. C. Obmann', A. A. Peters', A. T. Huber',
L. Ebner’; 'Inselgruppe, Radiology, Bern, Switzerland, °Lindenhofspital Bern,
Swiss Intervention Center for Microtherapy, Department of Radiology, Bern,
Switzerland

Purpose: Determine the distance between intercostal arteries and ribs
along the course of all ribs to determine save intercostal puncture spots.
These arteries are not well hidden beneath the ribs in the paravertebral
course.

Methods and Materials: Retrospective inclusion of 250 patients with a
chest CT in the normal arterial phase. Four radiologists performed the im-
age analysis in the coronal plane (angulated to the thoracic spine) and
in the MPR mode using maximum intensity projection (MIP) with a slice
thickness of 72mm and an iteration of Tmm.

Definitions: D = Danger intercostal space (ICS), the intercostal artery runs
closer to the lower than the upper rib (not suitable for intervention). E =
Expert ICS, the intercostal artery is constantly closer to the upper than low-
er rib (suitable for intervention by experts). S = Save ICS, intercostal artery
is touching the upper rib (save location for puncture).

Determine the age dependent D, E, S ICS in cm from the spinous process
for each intercostal space (ICS) on both sides. The 97.5 percentiles of D, E,
S ICS were defined as possible intervention points.

Results: The median female danger and expert intercostal space (ICS)
measured 2.9 cm (range: 1.0 to 9.3cm) and 6.4 cm (range: 1.9 to 12J1cm)
from the spinous process to the lateral periphery. For men the danger and
expert intercostal space (ICS) measured 3.3cm (range: 1.0 to 9.7) and 6.9cm
range (range 1.2 to 14.0cm).

Using the 97.5 percentile as cut-off level for possible interventions, a nee-
dle puncture of the ICS in men/women could be done 5.1/6.5cm away from
the spinous process for expert radiologists and a puncture would be safe
10.0/10.4cm lateral to the spinous process.

Conclusion: Overall, an ICS puncture > 7cm lateral to the spinous process
incurs moderate risk and > 10cm lateral incurs the lowest risk of punctur-
ing the intercostal arteries and would be safe for general radiologists and
general practitioners.
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Liver morphological changes beyond alcoholic and viral cirrhosis:
etiologies and patterns

L. Widmer', D. A. Bartoluccl', J. Vidal', H. C. Thoeny', S. Malekzadeh?;
'HFR - Hopital cantonal, Déepartement de radiologie diagnostique et
interventionnelle, Fribourg, Switzerland, ?Centre Hospitalier du Valais
Romand - Hopital de Sion, Radiologie, Sion, Switzerland

Learning objectives:
- To become familiar with the spectrum of diseases responsible for liver
morphological changes
- To identify key imaging features which help to determine the etiologies
of liver dysmorphia
Background: Cirrhosis is the most common cause of hepatic dysmorphia
seen on routine abdominal imaging, and leads to typical morphological
changes of liver. However, this is not the only condition responsible for the
loss of normal liver morphology. This poster illustrates the different pat-
terns of liver dysmorphia by identifying the key imaging features of each
pathology, as well as highlighting the necessary adaptations in acquisition
protocols to improve diagnostic confidence.
Imaging findings or procedure details: The etiologies of liver dysmorphia
can be divided into tumoral, vascular, toxic, and chronic inflammatory
pathologies. Tumoral pathologies include liver primary cancer and meta-
static hepatic involvement. Vascular origins encompass portal or hepatic
vein thrombosis as well as hepatic artery occlusion. In the etiologies of
toxic liver dysmorphia, systemic chemotherapy and SIRT can be encoun-
tered. Finally, the most frequent inflammatory conditions include primary
biliary cirrhosis and primary sclerosing cholangitis. Morphological altera-
tions include different patterns of global or lobar atrophy, segmental vol-
ume redistribution, notching and liver surface retraction. Diagnostic tips
are provided for each condition.
Conclusion: This poster reviews different patterns of liver dysmorphia
beyond alcoholic and viral cirrhosis. Identifying and understanding key
imaging manifestations is essential and helpful to narrow the differential
diagnosis of liver dysmorphia.

A-172

Esophageal cancer: Spectrum of MR Imaging findings

V._Levy' L. Haefliger', M. Jreige’, .-B. Ledoux', F. Fasquelles?, M. Schdfer,

C. Dromain’, N. Vietti-Violi'; 'Centre hospitalier universitaire vaudois,
Service de radiodiagnostic et radiologie interventionnelle, Lausanne,
Switzerland, *Centre hospitalier universitaire vaudois, Service de
pathologie clinique, Lausanne, Switzerland, *Centre hospitalier
universitaire vaudois, Service de chirurgie viscerale, Lausanne, Switzerland

Learning objectives:
- To highlight the new role of Magnetic Resonance Imaging (MRI) in initial
staging and restaging after neoadjuvant treatment.
- To describe the acquisition protocol of an MRI of the esophagus includ-
ing cine-sequences.
- To describe the main MR imaging characteristics of esophageal tumors,
including gastroesophageal junction cancers.
Background: Initial staging of esophageal cancer is based on the TNM clas-
sification and currently consists of complementary multi-modality imaging
approach, including positron emission tomography (PET/CT), endoscopic
ultrasound (EUS) and computed tomography (CT). MRI of the esophagus is
not yet used as a routine examination because of its limited availability
and cost. Thanks to technological developments, MRI presents interesting
perspectives for tumor staging, radiotherapy planning and post-neoadju-
vant treatment evaluation.
Imaging findings or procedure details: MRI is a non-irradiating, non-inva-
sive modality that provides good soft tissue contrast. Compared to CT, MRI
improves detection of small tumors (T1/T2), allows better assessment of
circumferential resection margin and involvement of adjacent structures
such as peri-esophageal fat, pleura, aorta and diaphragmatic pillars.
Adding Cine sequences to static MRI increases sensitivity and improves
interreader agreement on T staging, notably for higher stages. Diffusion
weighted imaging (DWI) is useful in depicting lymph nodes and liver me-
tastases and for assessing the extent of disease into the stomach for gas-
troesophageal junction cancer.
Change in apparent diffusion coefficient (ADC) can be used as a predictor
of treatment response.
Conclusion: MRI is a promising alternative to EUS and CT for both for the
initial assessment of esophageal cancer as well as for the evaluation of
response to treatment.

Normal imaging findings and early complications occurring after
cephalic pancreaticoduodenectomy

N. Amirghasemi, S. Schmidt Kobbe; Centre Hospitalier Universitaire
Vaudois, Radiologie, Lausanne, Switzerland

Learning objectives: To review the imaging findings during the normal
post-operative course and in case of complications after cephalic pancre-
atico-duodenectomy.

Background: Cephalic pancreatico-duodenectomy is a common surgical
procedure for tumors of the right-sided pancreas, ampulla, common bile
duct, and duodenum. The pancreatic head and uncinate process, duode-
num, extrahepatic bile duct, and gall bladder are removed en bloc, requir-
ing three anastomoses. Additional venous resection with venoplasty has
enabled a higher percentage of margin-negative resections, thus expand-
ing the indications for surgery.

Although post-operative mortality has decreased in the past decades,
morbidity remains high and results from complications occurring ear-
ly after surgery. Imaging findings are divided into normal postoperative
findings depending on the time course and surgical technique, and real
complications mostly involving the anastomoses.

Triple-phase intravenously contrast-enhanced CT is the imaging method of
choice in the early post-operative course, due to its rapidity, high sensitiv-
ity, and excellent spatial resolution.

Imaging findings or procedure details: Normal early post-operative find-
ings include transient edema of the biliary or pancreatic anastomoses with
moderate upstream ductal dilatation, free fluid, fat stranding in the surgi-
cal bed, and lymphadenopathy.

Complications include intestinal leakage, pancreatic fistula, hemorrhage,
pseudo-aneurysms, pancreatitis, abscesses, liver ischemia, delayed gastric
emptying, and pancreatic or biliary anastomotic strictures.

After venous resection and reconstruction, stenosis or thrombosis of the
portomesenteric venoplasty requires prompt intervention to prevent por-
tal hypertension.

Conclusion: The radiologist plays a key role in detecting potentially
life-threatening complications occurring early after cephalic pancreati-
co-duodenectomy. Familiarity with the normal post-operative findings as
well as early anastomotic and vascular complications allows for accurate
and timely diagnosis.

A-210
Additional Findings in Prostate MRI: Benefits of an extended protocol

E_Ramos Poroes'? P Karampd', J. Froehlich? C. Reischauer?,

H. C. Thoeny"? "Fribourg Cantonal Hospital, Radiology, Fribourg,
Switzerland, *Fribourg University, Faculty of Medicine, Fribourg,
Switzerland

Purpose: To describe the benefits of an extended prostate MRI protocol,
indexed by the number and the clinical importance of additional findings
and their potential impact on the change in patient management.
Methods and Materials: We retrospectively included 901 consecutive pa-
tients undergoing a mp-MRI of the prostate at our institution between
0110.2018 and 31.03.2021. Additional findings were defined as any pathology
not located in the prostate or the seminal vesicles. These were further
classified as related or unrelated to prostate cancer. Findings unrelated to
prostate cancer were divided into 3 subgroups as having low, moderate,
or high clinical significance (1, 2, 3). A finding was judged to be signifi-
cant (moderate and high) if further diagnostic investigations, follow-up or
treatment was necessary. The degree of urgency of the latter determined
moderate and high significance. In case of a highly significant finding, a
management change was defined as further work-up (imaging, biopsy,
treatment). In addition, these findings were stratified by organ systems.
Results: A total number of 3648 additional findings were recorded in
864/901 patients (96%). 70 extra-prostatic prostate cancer related addi-
tional findings (lymph node metastasis and bone metastasis) were found.
Discopathy (n=661, 18% of all findings) was the most common finding un-
related to prostate cancer belonging to group 2. 1737, 1315 and 107 lesions
were assigned respectively to group 1, 2 and 3. Most frequent additional
findings of group 3 were aneurysms (n=28, 26.1%), suspicious renal lesions
(n=26, 24.2%) and fractures (n=10, 9.3%). A management shift was identi-
fied in 21 patients having a highly significant additional finding. Further
diagnostic investigation included biopsy, colonoscopy, dedicated MRI, CT,
ultrasound. 7 (0.77%) patients underwent a surgical treatment or other
treatment.

Conclusion: Extended MRI protocol for prostate cancer evaluation shows
a considerable prevalence of additional findings with a potential change
in management.
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The Role of Imaging in the “Lego Player’s Foot”

E. Stranzinger', W. Pabst', N. Schoepke?, "Inselspital, University of Bern,
Institute of Diagnostic, Interventional and Pediatric Radiology, Bern,
Switzerland, ?Inseslpital, University of Bern, Pediatric Surgery, Children’s
Hospital Bern, Bern, Switzerland

Learning objectives: The clinical assessment together with the history of
present illness (especially playing behavior) generally lead to the correct
diagnosis. Imaging studies or biopsy are usually not necessary and can be
misleading. The goal of this poster is to highlight the clinical picture of the
Lego player's foot and to demonstrate a few important differential diagno-
ses of soft tissue lesions of the foot.

Background: The Lego player's foot is the description of a callosity esp.
in children on the anterolateral aspect of the ankle caused by the sitting
position on the dorsum of one or both feet (talar callosity). In the history
of present illness caregivers state the patient often plays sitting on the
floor on their feet with lego or other toys. The clinical picture of the Lego
player's foot was rarely encountered in pediatric radiology and is also un-
known to many referring clinicians. Although entirely benign, it can cause
major concern in parents and physicians and can lead to imaging studies
as ultrasound and MRI.

Imaging findings or procedure details: The sonographic sign of talar cal-
losity are non specific and show a thickening of the dermis and subcu-
tanous tissue with a diffuse decrease in echogenicity. Underlying calca-
neus, talus or tarsal bones are usually normal. Ultrasound, radiographs
or even MRI can be helpful in ruling out the most common differential
diagnoses, such as vascular lesions, ganglia, neurofibroma, pilomatrixoma
or other soft tissue masses. If the diagnosis of «Lego Player's foot» is not
known to the radiologist or referring physician, imaging may be misleading
and uncecessary MRI or biopsies are recommended.

Conclusion: Familiarity with the clinical picture of the “Lego player’s foot”
prevents unnecessary imaging examinations.

On the other hand, it is necessary to be able to make the diagnosis also
with imaging modalities and to know the most frequent differential diag-
noses of cutaneous changes of the foot in children.

A-148

Hamartomas from head to toe in paediatric patients and young adults -
Overview of clinicoradiological features

E.L.H | Teo, T.S. E Tan, T. S. E. Tan; KK Women’s and Children’s Hospital,
Diagnostic Imaging and Intervention, Singapore, Singapore
Learning objectives: To illustrate and familiarize radiologists with the clin-
ical and imaging features of hamartomas occurring throughout various
organ systems in paediatric patients and young adults, highlighting im-
portant syndromic associations.
Background: Hamartomas are benign tumour-like malformations compris-
ing of architecturally disorganized mesenchymal components (e.g carti-
lage, fat, connective tissue, and smooth muscle) that are typically found in
the organ of origin, virtually in any organ system. These lesions can occur
either sporadically or in conjunction with underlying syndromic conditions,
some with a known hereditary basis. Hamartomas are usually discovered
incidentally and can give rise to symptoms due to obstruction, compres-
sion, infection, infarction, haemorrhage and pathological bony fractures.
Rarely, some hamartomas can also undergo sarcomatous transforma-
tion, such as transformation of osteochondroma into chondrosarcomas.
Although the imaging appearances of hamartomas can mimic malignan-
cy and also vary depending on the organ from which they originate, the
findings are usually distinctive and a diagnosis can often be made with
certainty.
Imaging findings or procedure details: The imaging features of a wide va-
riety of hamartomas will be illustrated in various organ systems, including:
- Nervous system - Hypothalamic, hamartomas associated with neurofi-
bromatosis-1 and tuberous sclerosis, fibrolipomatous hamartoma of the
median nerve
- Breast
- Lung
- Gastro-intestinal tract - liver, spleen, biliary and bowel eg polyp or asso-
ciated with Peutz-Jeghers syndrome
- Musculoskeletal - eg chest wall mesenchymal hamartoma, osteopoikilo-
sis, osteochondroma, enchondroma, non-ossifying fibroma, fibrous dys-
plasia bone haemangioma and others. Associated underlying syndromes
and neoplasms that may arise will be highlighted.
Conclusion: Knowledge of the wide imaging spectrum of hamartomas and
their syndromic associations is essential in avoiding unnecessary and in-
vasive interventions as well as in directing further work-up for syndromic
associations.

Imaging evaluation of acute and chronic bleeding complications in
paediatric haemophilia

E.L H. | Teo, T. S. E Tan; KK Women’s and Children’s Hospital, Diagnostic
Imaging and Intervention, Singapore, Singapore

Learning objectives: To familiarize readers with the imaging features of
acute and chronic bleeding complications in haemophilia patients, high-
lighting unusual locations in the body where these can occur, using mul-
timodality imaging.

Background: Haemophilia is an inherited bleeding disorder with a male
preponderance. Bleeding in these patients may present acutely in different
and unusual locations throughout the body, occurring spontaneously or
secondary to prior insult or trauma with disproportionate bleeding which
may result in life-threatening consequences. For example, bleeding may
occur in the brain and spine causing acute stroke with subsequent sei-
zures and neurological deficits. Bleeding into the abdominal cavities and
intramural bleeding into the genitourinary or gastrointestinal walls may
also rarely occur. Repeated bleeding episodes may cause chronic manifes-
tations with often severe morbidity.

The most common manifestation of the disease is acute haemorrhage into
joints causing hemarthrosis. This usually affects large joints such as the
knee, elbow, ankle, hip and shoulder. Repeated episodes can lead to pan-
nus formation with destruction of the synovium, cartilage and subchon-
dral bone resulting in haemophilic arthropathy, which can result in debili-
tating chronic pain and contractures in the long term.

Imaging findings or procedure details: Imaging features of acute and
chronic bleeds in the setting of haemophilia will be illustrated on plain
radiographs, ultrasound, CT and MRI. The unusual sites of bleeding in the
body shown on imaging will serve as important review areas for radiolo-
gists when reading the study.

Conclusion: Knowledge and recognition of haemophillic bleeding compli-
cations is essential for timely diagnosis and management.

A-154

Avascular Necrosis in the pediatric population: Do not forget the small
bones!

A.Murset, E. Stranzinger; Inselspital, Kinderradiologie, Bern, Switzerland

Learning objectives: Recognise avascular necrosis within the small bones
within the hands and feet in the pediatric populationr, know and recog-
nise the common radiological features of the entity and proceed to MRI
investigation when the symptoms persist despite negative X-Ray findings.
Background: The most common presentations and sites for avascular
necrosis in children are the femoral head, knee, and within the foot the
navicular bone and the metatarsal heads. Avascular necrosis (AVN) of the
smaller bones within the hand and foot often results in unexplained pain,
and the diagnosis of osteonecrosis gets overlooked as the initial X-ray
findings are often normal. Depending on the stage of Osteonecrosis, symp-
toms can range from asymptomatic to highly debilitating, with severe pain,
limited range of joint motion up to joint destruction. MRl is the gold-stand-
ard diagnostic tool to identify early stage ON, when direct radiography is
still negative.

Imaging findings or procedure details: We would like to present the imag-
ing findings within two rare cases of Osteonecrosis within young children:
Renander’s disease (osteonecrosis of the medial sesamoid bone within
the foot) within an 11-year-old female patient, and osteonecrosis within
the pisiform bone in the hand in an 11-year- old boy. No reports of avascu-
lar necrosis in these locations within such young patients have been found
within the literature. The common findings that are usually seen within the
larger bones in avascular necrosis, will be described and demonstrated; as
well as the similar findings that can be found within the smaller bones as
in our 2 cases.

Conclusion: Radiologists should always be aware that even the smallest
bones within the hand and foot can present with avascular necrosis within
the pediatric population, and should actively search for this in children
who presents with unexplained pain with negative Xray findings. In the
case of sesamoid bone osteonecrosis, the existence of a bipartite, tripar-
tite or even a multipartite sesamoidbone should even further raise the
diagnosis.
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A-223

Imaging of non tumoral pancreatic abnormalities in children

R. Sovilla"?, L. Alamo', M. Koob', A. C. Rochd’, J.-Y. Meuwly’, E. Tenisch’;
'CHUV, Lausanne university Hospital, Department of diagnostic and
interventional radiology, Lausanne, Switzerland, 2HFR Fribourg-Hopital
Cantonal, Department of Radiology, Fribourg, Switzerland

Learning objectives: Upon completion of this educational exhibit, the

reader will be able to:

- Know the normal appearance of the pancreas in children on US, CT and
MRI.

- Know the main non-tumoral pancreatic lesions in childhood and their
imaging characteristics.

Background: Pancreatic lesions in children vary from those in adults, both

in their cause and in their clinical presentation.

To be aware of these differences is necessary to avoid confusion and re-

duce delay in management.

In children, the pancreas is more visible and easier to evaluate on ul-

trasound that in adults patients, due to the smaller abdominal diameter

and greater echogenicity. However, complementary CT and MRI are usually
required to improve diagnosis

Imaging findings or procedure details:

1. Normal imaging findings of the normal pancreas for each imaging
modality.

2. Imaging findings of representative cases of the major causes of
pediatric non -tumoral pancreatic abnormalities, including congenital
malformations, traumatic lesions and complications, pancreatitis, cystic
fibrosis and/or genetic diseases, among others.

Conclusion: Pancreatic non-tumoral anomalies are rare in the pediatric

population and may be difficult to identify. It is important to recognize the

main causes of pancreatic pathology in this collective. The clinical history
and the choice of the most appropriate imaging modality for each pathol-
ogy are essential for a correct radiological diagnosis.

A-202

Diagnostic imaging in children with acute abdominal pain

P-E. Christodoulaki, E. Stranzinger; Inselspital, Universitdtsinstitut
fur Diagnostische, Interventionelle und Pddiatrische Radiologie,
Universitatsspital Bern, Switzerland

Learning objectives:

- To be familiar with the most common pediatric entities with abdominal
pain

- To be aware of pitfalls and rare clinical problems in acute abdomen

- To know the appropriateness of the best diagnostic modality in differ-
ent clinical situations.

Background: Children with non-traumatic acute abdominal pain are the

most common requests for abdominal imaging from the emergency de-

partment. For many radiology residents, children with belly pain remain a

diagnostic challenge especially on duty. Functional pain and viral gastro-

enteritis are the main reason for self-limiting abdominal pain while condi-

tions such as appendicitis or intussusception require surgical assessment.

Since abdominal pain is not specific, imaging can help to identify rare

conditions.

Imaging findings or procedure details: Abdominal radiographs are mainly

performed to demonstrate free gas, stones or calcifications, bowel gas dis-

tributions, gas-fluid levels or to rule out foreign body ingestions.

US is the preferred modality for detecting free fluid, bowel wall thickening

and specific signs such as the “donut” sign in intussusceptions. In addi-

tion, gallbladder stones and pancreatitis are easily imaged. In stable pa-

tients IV contrast media increases sensitivity for parenchymal laceration or

infections (abscess, focal nephritis).

Fluoroscopy with oral or rectal contrast media still adds diagnostic val-

ue in children with bilious vomiting, bowel obstruction or Hirschsprung's

disease.

CT use is discouraged in children due to radiation exposure. Low dose CT is

recommended for urolithiasis.

Also, imaging acute trauma or postoperative complications.

MRI is highly sensitive and specific for the diagnosis of the whole range of

abdominal and pelvic abnormalities. We recommend a short MR protocol

for appendicitis, when ultrasound is inconclusive.

Conclusion: Acute abdominal pain is a common complaint among chil-

dren. Therefore, selection of appropriate imaging modality and correct in-

terpretation of findings is a key for quick and effective management.

Focal hepatic lesions of the neonate and infant: a diagnostic approach.

M. B. Cipullo, E. Katirtzidou, S. Hanquinet, C. Habre; University Hospitals of
Geneva, Children’s Hospital, Diagnostic Department, Radiology Division,
Pediatric Radiology Unit, Geneva, Switzerland

Learning objectives: To provide, through examples, imaging clues for the
diagnostic approach of hepatic lesions in neonates and infants.
Background: Focal lesions of the liver are rare in the first year of life. They
are detected by antenatal or postnatal ultrasound, incidentally, or sec-
ondary to clinical signs (hepatomegaly, liver and heart failure, or tumor
rupture).

Neonatal liver masses are most often benign, solid with vascularization
(vascular malformations) or cystic (mesenchymatous hamartoma, ciliated
cysts, simple cyst), but can also be malignant (hepatoblastoma, neuro-
blastoma metastases). In the neonate at the intensive care, the differential
diagnosis includes nontumoral lesions of the liver, iatrogenic (birth-injury
trauma, umbilical catheter complications) or infectious (abscess, candid-
iasis).

Imaging findings or procedure details: We illustrate the most common
tumoral and non-tumoral liver lesions and provide key imaging features
(US/Doppler, MRI, CT), clinical and laboratory findings to assist in their
work-up.

US/Doppler is the first-line imaging to analyse the lesion (appearance,
number, vascularisation, localisation), the liver itself (size, hepatic vessels,
biliary tract, elastography) and extra-hepatic findings (spleen, ascites, ab-
dominal vessels, retroperitoneum, etc).

MRI is performed without general anaesthesia for infants <2 months old:
axial and coronal T2 (respiratory gating), axial diffusion (DWI), axial T1 VIBE.
If contrast is necessary, the protocol is completed by dynamic T1 and 3D
fat-saturated sequences.

CT with angiography is restricted to selected patients to plan surgical or
endovascular management.

Conclusion: Although liver lesions in the neonates and infants are rare,
they have radiological and clinical features that radiologists should be
aware of. Imaging has an important role in establishing the diagnosis and
in orientating the physicians towards the most appropriate management,
surgical, endovascular or medical.

A-368
A systematic review of T2 relaxation time of the immature knee cartilage

P_Botti, C. Habre, S. Hanquinet; Hopitaux Universitaires de Genéve,
Diagnostic, Geneva, Switzerland

Purpose: To systematically review the methodology of T2 mapping of the
growing knee cartilage and to compare the T2 relaxation times between
healthy young subjects and patients at risk of cartilage damage.

Methods and Materials: The study protocol was registered in PROSPERO.
We included all studies using T2 relaxation of the knee cartilage in par-
ticipants younger than 20 years, including healthy controls and patients
prone to cartilage damage from any pathology affecting the knee.

We searched Medline, Embase, Cochrane, Web of Science, Google Scholar
and arXiv from 2000 to September 2022.

Data extracted comprised characteristics of participants, scanning param-
eters, post-processing methodology, and T2 relaxation times. We used the
AXIS tool to evaluate quality of reporting. Pool effect sizes were calculated
for each articular compartment.

Results: Seventeen articles met eligibility criteria, including 879 partici-
pants. At risk participants had either patellafemoral instability, juve-
nile idiopathic arthritis, osteochondritis, discoid meniscus, hemophilia,
or obesity. The most commonly segmented knee compartment was the
weight-bearing femur. There was considerable variability between studies
in terms of acquisition techniques and T2 relaxation time values. The over-
all assessment of methodological quality was good.

Conclusion: The existing literature on T2 mapping of cartilage of the imma-
ture knee is heterogenous. Research agenda should focus on standardiza-
tion of imaging and post-processing techniques. Importantly, the clinical
relevance of T2 relaxation of cartilage has yet to be evaluated in children
and adolescents.
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Pediatric polytrauma in a tertiary center

A. C._Rocha, S. Schmidt, L. Alamo, E. Tenisch, M. Koob, R. Sovilla; CHUV,
Radiologie, Lausanne, Switzerland

Purpose: Traumatic injuries are responsible of 45% of deaths in children.
Whole-body CT is increasingly used for severe pediatric trauma.

For the radiologist, it is important to learn how to recognize different trau-
matic injuries in parallel with their prevalence distribution throughout the
body. Traditionally, the skull is the most frequent location followed by the
thoraco-abdominal region.

Therefore, we aimed to analyze the incidence of different soft tissue trau-
matic injuries in children, with a special focus in intra-abdominal lesions.
Methods and Materials: This is a retrospective analysis of all CT examina-
tions named “CT POLYTRAUMATISE” in our PACS system, concerning chil-
dren aged <18 years between 01/01/2010 and 30/09/2022.

The inclusion criteria were imaging of at least the skull, thorax and abdo-
men. The exclusion criteria were absence of trauma.

The lesions were categorized as intracranial, liver, spleen, kidney, pancreas
and lung according to the CT reports.

The clinical information was found in patient files.

Results: The total number of examinations was 352 with 313 respecting
our inclusion/exclusion criteria. The number of whole-body CTs/year was
stable, averaging 24.

The yearly distribution of each lesion type is shown on graph 1.

The most frequent injured organs were the lung (n=86), followed by intrac-
ranial (n=63), liver (n=15), spleen (n=14), kidney (n=5) and pancreas (n=1).
The degree of liver, splenic and kidney injury was graded according the
international AAST-classification and is shown in graph 2.

From a total of 34 abdominal lesions, 24 patients were clinically surveilled,
4 treated with embolization, one underwent splenectomy and 5 deceased.
The deaths resulted from cerebral damage and were not directly related
to abdominal injuries.

Conclusion: The number of whole-body CT in the pediatric population re-
mained stable over >10 years and lung was the most affected organ. Ab-
dominal lesions were mostly treated conservatively or with embolization.

A-410

Artificial intelligence-based image reconstruction of abdominal MRI in
children

V. Pocepcova, M. Zellner, C. ). Kellenberger; University Children’s Hospital in
Zurich, Diagnostic Imaging, Zurich, Switzerland

Purpose: To investigate image quality of abdominal magnetic resonance
imaging (MRI) with artificial intelligencebased image reconstruction.
Methods and Materials: In 23 children (mean age 5 years, range from 1year
7 months to 20 years 1 month) undergoing abdominal MRI employing radial
k-space filling (PROPELLER), the axial T2-weighted and T1-weighted imag-
es were evaluated for image quality. Signal-to-noise ratio (SNR) and con-
trast-to-noise ratio (CNR) of the liver and spleen were compared between
images obtained by conventional and deep learning (DL) reconstruction
methods. Subjective image quality was assessed by three observers.
Results: Both T2-weighted and T1-weighted images provided significantly
higher SNR and CNR (Wilcoxon signedrank test, p < 0.001). The images with
DL reconstruction showed less noise, reduced blurring of organ borders
and sharper delineation of small structures such as intrahepatic vessels.
Conclusion: Al-based image reconstruction improves image quality of ab-
dominal MRI with the potential to obtain higher spatial resolution and
shorten imaging time.
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An open access Al-based pattern recognition tool for application in MSK
imaging - suitability and limitations of resources today

W. A. Bosbach, MD', B. Németh', R. Zelei?, J. Senge’®, B. Pasztor?, L. Ebner’,

M. Szabo? S. Anderson’, G. Szabo? P Dlotko*, A. Horvath? K. Daneshvar’,

J. Heverhagen’; 'University Hospital of Bern, Inselspital, University of Bern,
Department of Diagnostic, Interventional, and Pediatric Radiology, Bern,
Switzerland, ?Pazmany Peter Catholic University, Faculty of Information
Technology and Bionics, Budapest, Hungary, *University of Bremen,
Department of Mathematics and Computer Science, Bremen, Germany,
“Instytut Matematyczny PAN, Dioscuri Centre in Topological Data Analysis,
Warsaw, Poland

Purpose: Research on artificial intelligence for the use in medical appli-
cation is slowed down by the reluctance of medical practitioners to get
involved with computer programming, as well as the intricate utilization
of available resources. We test in this study open access resources for the
building and providing of an open access MSK tool for a typical 4-class
labeling task.

Methods and Materials: We chose Google-Chrome as browser, Goog-
le-Drive as online cloud, Google-Colab as the running environment. We
implemented the code using Google-TensorFlow in Python. We ran the
code on a relatively small and unbalanced dataset consisting of shoulder
implant Xray images from 4 different manufacturers.

For classification, we finetuned the ResNet-50 model pretrained on Ima-
geNet dataset and performed a 5-fold cross validation. To reduce overfit-
ting, we enlarged the dataset by online data augmentation and introduced
significant dropout during training for achieving regularization.

Results: The chosen open access resources are sufficient for the intended
task. Proper training of the network is achievable. Enlargement of the im-
age dataset by data augmentation reduces overfitting and increases labe-
ling accuracy between the shoulder implant manufacturers.

Conclusion: The artificial intelligence tool will be made available for down-
load on github. Its potential use lies also outside MSK. Main concern and
limitations when using online cloud services today is their lack of data
safety and data privacy. Providing graphical user interfaces will potentially
increase the uptake of artificial intelligence into medical application fur-
ther.

A-199

Diagnostic performance of the Darth Vader sign for the diagnosis
of lumbar spondylolysis in routinely acquired examinations of the
abdomen

E A Huber'? C.S. Schmidt', H. Alkadhi’; 'University Hospital Zurich,
Institute of Diagnostic and Interventional Radiology, Zurich, Switzerland,
’Massachusetts General Hospital, Division of Musculoskeletal Imaging
and Intervention, Department of Radiology, Boston, United States

Purpose: To assess the inter-reader agreement and diagnostic perfor-
mance of a novel image sign defined by a helmet shaped anterior edge of
the vertebral body and flat-shaped, irregular osseous interruptions in the
interarticular pars (“Darth Vader sign”) for the detection of spondylolysis in
axial CT images of the abdomen including the lumbar spine.

Methods and Materials: We performed a retrospective search in our in-
stitutional image report archives through keyword strings for lumbar
spondylolysis and spondylolisthesis. Abdominal CT imaging data from 53
spondylolysis cases (41% female) as well as from controls (n=6) without
spine abnormalities was identified. Of those, a total of 139 normal and
pathologic single-slice axial images covering the lumbar spine (86 nor-
mal images, 40 with spondylolysis, 13 with degenerative spondylolisthesis
without spondylolysis) were exported. Two radiology esidents rated all im-
ages for presence or absence of the “Darth Vader sign”. Diagnostic accuracy
for both readers as well as inter-reader agreement was calculated.
Results: The “Darth Vader sign” showed an inter-reader agreement of 0.770
among resident radiologists. Using the “Darth Vader sign”, spondylolysis
was detected with a sensitivity and specificity of 65.0-88.2% and 96.2-
99.0%, respectively.

Conclusion: The “Darth Vader sign” shows excellent diagnostic perfor-
mance at substantial inter-reader agreement for the detection of spon-
dylolysis and thus should be implemented in radiology training curricu-
lums. Using the “Darth Vader sign” in CT reading routine may be an easy yet
effective tool to improve the detection rate of spondylolysis in non-mus-
culoskeletal cases and hence improve patient care.

Fully automated anatomical quantification of the scapula for the
management of shoulder disorders

K._Rothenbtihler’, S. Osman Berk? A. Terrier’, P. EghbalP®, A. Meylan®,

F. Becce', P. Goetti5, R. Diot®, P. Blichler? 'Centre hospitalier universitaire
vaudois, Département de radiologie meédicale, Lausanne, Switzerland,
?ARTORG Center for Biomedical Engineering Research, ARTORG Center
for Biomedical Engineering Research, Berne, Switzerland, *Ecole
Polytechnique Fédérale de Lausanne, Ecole Polytechnique Fédérale

de Lausanne, Lausanne, Switzerland, “Centre hospitalier universitaire
vaudois, Orthopedic and Septic Surgery, Lausanne, Switzerland, *Centre
hospitalier universitaire vaudois, Orthopédie, Lausanne, Switzerland

Purpose: Assessing bone morphometry by imaging is important for the
diagnosis and management of several bone and joint disorders, including
in the shoulder. However, manual quantification of morphological param-
eters is time-consuming and tedious in increasingly busy clinical work-
flows, and its reliability depends on the experience of human observers.
Therefore, we developed a deep-learning-based image analysis approach
to automatically quantify scapular morphological markers from clinical CT
scans.

Methods and Materials: First, the scapula and humerus were segment-
ed from shoulder CT scans using nnU-Net, trained with 60 healthy and
56 osteoarthritic shoulders. As a second step, six landmarks allowing the
quantification of scapular morphology were positioned on the scapula
by four trained human observers. An algorithm was developed to auto-
matically position these landmarks based on a U-Net architecture. Finally,
these landmarks were combined with the segmented glenoid cavity to au-
tomatically calculate morphological markers of the scapula, such as gle-
noid inclination and version and the critical shoulder angle. Validation was
performed using 5-fold cross-validation over the whole dataset.

Results: Validation showed excellent segmentation accuracy (Dice 20.97),
and automatic landmark detection achieved equal or better accuracy than
trained human observers, with an average prediction error of <2.5mm.
Morphological markers quantified by clinical experts and those predicted
automatically also agreed well: regression between manual and automatic
measurements yielded slopes around 0.85 and R2 >0.85.

Conclusion: Our results demonstrate the feasibility of accurate morpho-
metric quantification of the scapula based on clinical CT scans using deep
learning. Future work will focus on applying this fully automated method
to a large cohort of patients and CT scans with glenohumeral osteoarthritis
to evaluate the predictive power of these markers on clinical outcomes.

A-318

Imaging of the postoperative meniscus: differentiating the normal from
the abnormal

T _Fracheboud, M. Donalisio, C. Mourad, P. Omoumi; Centre Hospitalier
Universitaire Vaudois (CHUV), Service de radiodiagnostic et radiologie
interventionnelle, Lausanne, Switzerland

Learning objectives: To provide an overview of the normal appearance of
the postoperative meniscus, focusing on:
1) A short review of the normal meniscal anatomy and main types of
meniscal tears;
2) The main surgical treatment options for meniscal tear;
3) Limitations of MR imaging;
4) Strengths and limitations of MR arthrography and CT arthrography;
5) Expected findings of the postoperative meniscus on imaging.
Background: Meniscal surgery is a common procedure. Patients who have
had surgery may return with clinical symptoms such as pain or internal
derangement of the knee. Postoperative imaging often proves difficult to
interpret due to the altered shape and signal intensity of the operated me-
niscus. Therefore, it is fundamental to be familiar with the most common
surgical techniques to avoid many pitfalls in the postoperative setting.
Imaging findings or procedure details: After a short review of the nor-
mal anatomy of the meniscus, we will briefly go over the main surgical
treatment options of meniscal tears in relation to different tear types.
We will then describe strengths and limitations of the different imaging
techniques, notably MRI, MR arthrography, and CT arthrography. We will
focus on the expected, normal features of the postoperative meniscus, and
how to differentiate them from pathological ones. Finally, we will illustrate
pearls and pitfalls which can be encountered in daily practice.
Conclusion: Through a set of representative cases, this presentation will
provide a pictorial review of the imaging of the postoperative meniscus,
with the aim to help differentiate normal and abnormal findings.
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Turn it off! Saving Energy in Radiology Departments by Implementing
Live Dashboards showing Idle Imaging Modalities, PCs and PACS
Workstations not powered down during off-hours.

M. Mever, T. Heye, E. MerRle, J. Vosshenrich; University Hospital Basel,
Department of Radiology, Basel, Switzerland

Purpose: To develop and implement live dashboards monitoring the net-
work status of all imaging modalities, PCs and PACS workstations in a radi-
ology department in order to reduce energy consumption.

Methods and Materials: Our tertiary care radiology department operates
around 40 medical imaging systems and 200 PC workstations. In order to
identify devices running in idle mode rather than being switched-off when
not in use, a self-developed Python-based script querying the network
status (“Online” vs. “Offline”) of all imaging modalities and PC workstations
was implemented on an Ubuntu server. The status of all network clients is
tracked automatically in 15-minute intervals by a ping signal to the respec-
tive IP addresses or DNS aliases.

Client names, network status and timestamps are recorded in an SQL da-
tabase. Data can be queried from the database and visualized with open
source or commercially available business intelligence software solutions
(e.g. Redash or Tableau).

Results: Current network status as well as trends over the last 24 hours
are visualized in workspace-specific live dashboards (e.g. information on
MRI scanners and side panels for technologists or information on PACS
workstations in the different imaging divisions for radiologists). Using the
provided dashboard overviews, each team of technologists or radiologists
may now identify unused imaging modalities or PC workstations running
in idle mode in their environment (e.g. during off-hours) and can con-
tribute to reducing the department’s energy consumption by switching-off
currently unneeded consumers of energy.

Conclusion: Live dashboards can provide insights on the current status of
imaging modalities and PC workstations at a glance. Radiology department
staff members may now easily contribute to reducing the department's
energy consumption by identifying and switching-off unused machines,
especially during off-hours. The script's source code will be published
open-source.
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Blunt Cerebrovascular Injury and pitfalls: a pictorial essay

B. Mazini', V. Dunet? S. Sanson? S. Schmidt Kobbe? 'Centre Hospitalier
Universitaire Vaudois, Service de radiodiagnostic et radiologie
interventionnelle, Radiology, Lausanne, Switzerland, *Centre Hospitalier
Universitaire Vaudois, Service de radiodiagnostic et radiologie
interventionnelle, Lausanne, Switzerland

Learning objectives:

- To give an overview of the different lesion types encountered in blunt
cerebrovascular injury (BCVI)

- To enable radiologists to become familiar with the CT and MR features
of BCVI and to describe potential pitfalls

Background: BCVI is a serious spectrum of pathologies encountered in

patients who suffer from high-energy blunt force trauma or direct cervical

and/or craniofacial injury.

The diagnosis of BCVI can be challenging, also because the damage of the

vessel wall may not always be associated with cervical fractures and vice

versa.

Cervical CT angiography has widely been accepted as the emergency tech-

nique of choice in these severely injured patients. However, in challenging

cases, CT may yield equivocal results so that MRI is a useful noninvasive

adjunct, namely thanks to 3D fat-saturated T1-weighted MR sequences

centered on the supraaortic vessels.

Imaging findings or procedure details: The radiologist plays a key role in

the diagnosis and management of BCVI. Indeed, both therapy and progno-

sis are based on the Biffl grade, a scale based on imaging findings.

According to our database, including almost 100 patients, the most en-

countered lesion is arterial dissection.

Interestingly, between patients who suffered from this lesion, about a half

did not have an associated bone cervical fracture.

Considering the educational aim of this pictorial poster, we will also in-

clude examples of mimics and pitfalls, in order to provide a comprehen-

sive overview.

Conclusion: Prompt diagnosis and radiological grading of BCVI are funda-

mental for proper patient management and reduction of complication risk,

namely stroke and death. Therefore, radiologist, who has a central role in

the prevention of such complications, must be familiar with the features

of BCVI, including potential pitfalls.

Under-Reporting of Forensic Findings: Craniocervical Emergency Imaging
in Cases of Survived Hanging

J. Heimer', L. Arneberg L?, S. Blunier? J. Klukowska-Rotzler?, A. Gonzenbach?,
T. Ruder’, E_Wagner*; 'ETH Zurich, Department of Mathematics, Seminar
for Statistics, Zurich, Switzerland, ?Inselspital, Bern University Hospital,
Bern University, Bern, Switzerland, Department of Emergency Medicine,
Bern, Switzerland, *Inselspital, Bern University Hospital, and University of
Bern, Switzerland, Department of Diagnostic, Interventional and Pediatric
Radiology, Bern, Switzerland, “Inselspital, Bern University Hospital, and
University of Bern, Switzerland, University Institute of Diagnostic and
Interventional Neuroradiology, Bern, Switzerland

Learning objectives:

- Majority of cases of nonfatal hangings will have no or minor injuries.

- Missed imaging findings are strongly associated with a bad prognostic
situation, indicating that these missed imaging findings are clinically
irrelevant at the emergency setting.

- Combination of generally few findings in all cases of nonfatal hanging
and increasing evidence for clinical under-reporting of forensic findings
indicates the need for a forensic review of radiologic images.

Background: Forensic and clinical radiology have fundamentally different

goals: Clinical radiology is a diagnostic tool that ensures the anatomical

basis for therapy and the detection and staging of pathology. Forensic ra-
diology is motivated by causality; reviewing exclusively the past as it deter-
mines the most likely causal of trauma.

Imaging findings or procedure details: Retrospective, single-center study:

all patients admitted for attempted suicide with near-hanging or fatal-

hanging between January 2008 and December 2020 who received CT or

MR imaging of head and neck were reviewed, and missed findings in the

original report were documented. A binary regression with disagreement

as dependent variable was fit for imaging modality, fatality, age, and sex.

Conclusion: This study revealed statistically significant under-reporting of

forensic findings during emergency craniocervical CT and/or MRI in vic-

tims of strangulation. This under-reporting is associated to fatality of the
attempted hanging, which indicates that less severe findings are likely not
considered important or clinical relevant in the emergency setting.

The combination of generally few findings and increasing evidence for

clinical under-reporting of forensic findings indicates a need for a forensic

review of radiologic images; in any case, they are to serve as evidence in
forensic pathology.

A-369

Imaging of post-operative anatomy and complications of bariatric
surgeries, moreover in Roux-en-Y By-Pass (RYGBP)

L. Haefliger, S. Schmidt Kobbe; CHUV, Radiology, Lausanne, Switzerland

Learning objectives:

- To show examples and illustrations of bariatric post-surgical anatomy,
moreover in RYGBP surgery, and related complications to get familiar-
ized with the typical and atypical imaging aspects.

- To review and emphasize the important signs in Computed Tomography
(CT) for a better detection of these complications.

- To learn the correct protocol of image acquisition.lly different goals:
Clinical radiology is a diagnostic tool that ensures the anatomical
basis for therapy and the detection and staging of pathology. Forensic
radiology is motivated by causality; reviewing exclusively the past as it
determines the most likely causal of trauma.

Imaging findings or procedure details: To be familiar with the normal

post-operative anatomy after RYGBP and sleeve gastrectomy is the key

prerequisite for the detection of any complication.

Different protocols should be used depending on the suspected compli-

cation.

In RYGPB, oral administration of iodinated contrast allows a better visual-

ization of the gastric pouch and the alimentary limb.

Acquisition without and with ingestion of contrast allows detection of

anastomotic leaks.

When bleeding is suspected, oral contrast should be avoided.

An intravenously iodinated contrast-enhanced CT is mandatory in all cir-

constances (unless absolute contraindication).

Videofluoroscopic procedure is use for dynamic complications like anas-

tomotic stricture or CSS.

Conclusion: The radiologist must be familiar with the principal techniques

of bariatric surgeries, since their knowledge is of crucial importance for

the detection of early or late complications.
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A-408

Imaging of the pancreas transplantation: normal anatomy and
postoperative complications

I. Grossmann, A. Platon, P-A. Poletti; Hopitaux Universitaires de Geneve,
Service de Radiologie, Genéve, Switzerland

Learning objectives:
- To understand the normal anatomy of the pancreatic transplantation
- To present the value and limitations of imaging techniques used in the
follow-up of pancreatic transplantation
- To recognize the imaging findings of post-operative complications.
Background: Pancreatic transplantation has shown its effectiveness in re-
storing normal blood sugar levels in diabetic patients for whom medical
treatment is insufficient. The surgical techniques are complex. The arterial
inflow comes from the donor superior mesenteric artery (SMA), supplying
the head of the pancreas and from the donor splenic artery, supplying the
body and tail. The donor common, internal, and external iliac arteries are
attached to the donor SMA and splenic artery, forming a Y graft; this graft
is anastomosed to the receiver common or external iliac artery. The ve-
nous drainage is performed between the graft portal vein and the receiver
superior mesenteric vein or the receiver iliac vein; the exocrine pancreatic
drainage is achieved via an enteric anastomosis.
Imaging findings or procedure details: Imaging plays an essential role in
the follow-up of the transplanted pancreas and in the diagnosis of the
complications. Sonography is performed in the first 24 hours and is tradi-
tionally used for the follow-up of pancreas transplantation. The B-mode
assesses the pancreatic morphology and the peri-pancreatic environment,
and the duplex-Doppler the perfusion and the vascular anatomy. CT is
usually performed for suspected complications or when sonography fails
to depict the pancreatic graft. The most frequently diagnosed complica-
tions are graft pancreatitis, vascular complications (arterial or venous
thrombosis), intraabdominal collections, intraabdominal hemorrhage and
bowel-related complications (anastomotic leak, obstruction).
Conclusion: This presentation aims to make the radiologist familiar with
the imaging of pancreas transplantation, based on the experience of a
large university center.
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A-232

Gadolinium uptake by blood cells post contrast enhanced MRI
examinations

D. Parakkattel, N. Ruprecht, H. von Tengg-Kobligk, J. T. Heverhagen;
Inselspital, University Hospital Bern, Diagnostic, Interventional and
Pediatric Radiology, Bern, Switzerland

Purpose: Since the introduction of Gadolinium based contrast agents
(GBCA) for enhanced MRI examinations in the late 1980s, millions of doses
have been used worldwide and well tolerated by patients. Recently, it be-
came known that frequent and/or high dose application of contrast agents
(CA), in patients with severe renal insufficiency, could lead to development
of life-threatening nephrogenic systemic fibrosis (NSF). Additionally, Gad-
olinium (Gd) deposits have been discovered in patient organs but with
unknown clinical characteristics of a particular disease. However, little is
known about the drug's interaction with cells even though the first inter-
action of the drug occurs with blood cells. Hence, the aim of this study was
to see whether GBCA is taken up by blood cells.

Methods and Materials: Briefly, human blood was exposed to either gad-
oterate meglumine (Gd-DOTA) or Eu-DOTA ex vivo, or was collected from
patients who underwent contrast-enhanced MRI with Gd-DOTA. The uptake
of CA into blood cells was quantified by measuring Gd using single cell
ICP-MS (SC-ICP-MS) or by measuring Eu by time resolved fluorescence (TRF)
spectroscopy.

Results: Uptake of Gd-DOTA or Eu-DOTA into white blood cells (WBCs) was
detectable by SC-ICP-MS and TRF respectively. Analysis of Gd uptake by
SC-ICP-MS in patients’” WBC was positive for all samples and provided a
median value of approximately 50 atto (107%) gram per cell corresponding
to concentrations in the low micromolar range intracellularly. However, no
uptake of CA into erythrocytes was detected in ex vivo experiments, with
either method, and therefore measurements of Gd in red blood cells were
not performed in patients.

Conclusion: In summary, the findings clearly show GBCA uptake by patient
WBCs not only ex vivo, but more importantly, under clinical conditions. In
conclusion, further studies with different contrast agents should be con-
ducted. In addition, the mechanism of contrast agent uptake needs to be
explored.

A-367

Guide for radiologists and nuclear medicine physicians for a
standardized radiomics analysis.

C._Noirot', M. Jreige?, A. Depeursinge’, J. O. Prior', C. Dromain? 'CHUV,
Médecine nucléaire, Lausanne, Switzerland, 2CHUV, Radiologie, Lausanne,
Switzerland

Learning objectives: To sensitize radiologists and nuclear medicine physi-
cians about radiomics analysis in the field of oncology to provide the basic
skills to be able to start their own radiomics analysis.

Background: In recent years, radiomics has become an essential tool in
oncology research, allowing the extraction of quantitative data from radio-
logic images to improve the assessment of tumor diagnosis and prognosis,
as well as prediction of side effects.

Currently, in the literature, several papers have shown promising results of
applying radiomics to different cancers, but a large methodological heter-
ogeneity was revealed across studies which limits reproducibility between
centers and so the external validation.

Thus, given the growing need to understand and apply these tools in on-
cology research practice, we present a summary of the radiomics workflow,
as well as examples, and discuss the factors influencing the radiomics
features and current limitations of this approach.

Imaging findings or procedure details: First, the radiomic study is planned
after considering several fundamental questions regarding: the impact
sought, the sufficient number of observations, the quality of data and their
distribution (proportion and homogeneity) across the population.
Second, the workflow starts with image preprocessing and then proceed
with segmentation of the region of interest with dedicated software. The
stability of the contouring method can be evaluated using methods such
as a specific reliability measure named Intraclass Correlation Coefficient
(ICC). Then, the quantitative tumor features are extracted. The last steps
is to find a model that would have a significant clinical impact and would
be reproducible. For this, it is necessary to maintain methodological ho-
mogeneity of the studies by using guidelines and radiomic quality scores,
that we will mention.

Conclusion: This poster aims to present a simplified approach to radiomics
analysis with a summary of the basic concepts and the typical radiomics
workflow, and with a discussion about his limitations.
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A-107

A-136

Yet another pitfall on FDG-PET/CT: intraosseous hibernoma (I0H)

S. Stolte', H. Geiger’, R. RodrigueZz?, F. Forrer', J. Miiller’; 'Netzwerk
Radiologie Kantonsspital St. Gallen, Nuklearmedizin, St. Gallen,
Switzerland, ?Kantonsspital St. Gallen, Institut fiir Pathologie, St. Gallen,
Switzerland

Learning objectives:
- I0H mimics osseous metastasis, a rare pitfall not very well known in
nuclear medicine
- imaging features in FDG-PET, CT, bone scan and MRT
- differential diagnosis
- literature overview
Background: 18F-FDG is fare from being tumor specific, but many pitfalls
in FDG-PET/CT can often be distinguished from metastasis by their loca-
tion, CT morphology or distribution. We present a rare pitfall in FDG-PET/
CT that is not very well known and is uttermost difficult to distinguish from
metastasis.
Imaging findings or procedure details: A 73-year old woman was assigned
for FDG-PET/CT examination after an incidental finding of a suspicious
pulmonary nodule. FDG-PET/CT revealed a small slightly FDG-avid pulmo-
nary nodule suspect for malignancy and a small sligthly sclerotic lesion
with mild FDG-Uptake in the upper pupic bone.
Histopathology revealed an interosseous hibernoma a rare benign soft
tissue tumor arising from brown fat.In the few literature available intra-
osseous hibernomas may or may not be positive on bone scans. Like in
our case most are slightly sclerotic on CT but also lytic lesions have been
described. In MRI they are T1 hypointense to fat and hyperintense to mus-
cle; they are usually T2 hyperintense and may show peripheral contrast
enhancement. In the few available literature I0H are mostly incidental
findings with solitary lesions in spine, pelvis, ribs or very rarely in extrem-
ities with low to moderately increased glucosemetabolism. IOH present as
painless tumors in general, few painful cases could be successfully treated
with RFA or surgery.
Differential diagnoses include metastasis, lymphoma, fibrous dysplasia,
non ossifying fibroma, fractures and more.
Conclusion: Intraosseous hibernoma is a rare benign tumor which can
mimic metastasis in FDG-PET, CT, bone scan and MRI. IOH might be indis-
tinguishable from metastasis or malignant lesions wich makes biopsy or
follow-up mandatory in clinically relevant cases. Given the benign nature
of I10H, radiofrequency ablation or surgery is only an option in rare symp-
tomatic cases.

Head and neck cancer metastases in percutaneous endoscopic
gastrostomy sites: A clinically important FDG-PET/CT finding

A. Kreusch, J. Blautzik, G. Sommer, M. Walter, U. Schirp; Hirslanden Klinik
St. Anna, Institute for Radiology and Nuclear Medicine, Lucerne,
Switzerland

Learning objectives:

- To identify unusual metastases sites in head and neck cancers.

- To correlate head and neck cancer staging with the incidence of percu-
taneous endoscopic gastrostomy (PEG) site metastases.

- To discuss possible spread mechanisms to the PEG site.

- To understand the association of PEG placement method and incidence
of PEG site metasases.

- To be aware of the clinical relevance of this unusual finding in daily
practice.

Background: FDG-PET/CT is regularily used for the initial staging and ther-

apy response evaluation in patients with head and neck cancers. In these

patients, a percutaneous endoscopic gastrostomy is often required to

maintain nutrition. However, the most frequently used Gauderer-Ponsky

“pull” technique for endoscopic PEG placement can lead to direct or indi-

rect spread of tumor cells with consecutive implantation at the PEG site.

Imaging findings or procedure details: Finding of a metabolically active

soft tissue mass in the anterior abdominal wall at the location of prior

percutaneous endoscopic gastrostomy site. To be found in the response

evaluation with FDG-PET/CT after treatment of head and neck cancer and

differentiation from commonly inflammatory changes is crucial. This clini-

cal situation is typically found without clinical symptoms.

Conclusion: Metastases in percutaneous endoscopic gastrostomy sites in

head and neck cancers are rare findings with high clinical importance re-

garding the prognosis and outcome. These unusual and often asympto-

matic findings need to be recognized during therapy response evaluation

of these patients.
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A-192

A-244

Analysis of model specific uptake distribution around joint prosthesis in
quantitative SPECT data using voxel based morphometry

C. Regli-Fischer', X. Deligianni’, M. Reymann? A. H. Vija®, ). Wasserthal’,

D. Wild", M. Kretzschmar’; "Universitatsspital Basel, Klinik fiir Radiologie
und Nuklearmedizin, Basel, Switzerland, °Siemens Healthcare GmBH,
Molecular Imaging, Forchheim, Germany, *Siemens Medical Solutions Inc,
Molecular Imaging, Hoffman Estates, IL, United States, “Universitdtsspital
Basel, NA, Basel, Switzerland

Purpose: To evaluate hip joint prostheses with regard to prosthetic loos-
ening based on distribution patterns of quantitative 99mTc-DPD/SPECT
images with integrated CT information.

Methods and Materials: This retrospective analysis is an extension of a
prospective study on patients with suspicion of aseptic loosening of hip
joint arthroplasties (03/15-04/18). The prospective study was approved
by the regional ethics committee and informed consent was obtained by
all subjects. The standard for comparison was surgical evaluation or fol-
low-up imaging.

So far, 5 patients (mean age: 814 years (74-91)) with 8 hip prostheses were
included (3 loosened/ 5 nonloosened prostheses).

A Symbia Intevo SPECT/CT scanner (Siemens Healthineers, Erlangen) with
a LEHR collimator was used.

SPECT acquisition followed 3h after cubital intravenous injection of
686+25.4 MBg 99mTc-DPD (30s/step).

CT scan parameters:130kV,130-160mAs.

Before analyzing voxel distributions for differences between stable and
loosened prostheses, the SPECT images were registered to the CT images
that were used for automatic mask creation (periprosthetic area of 20px)
using non-rigid transformations. Presence and location of maximum up-
take were also assessed through visual evaluation. This was a feasibility
study, therefore only preliminary descriptive values were calculated.
Results: The images were successfully registered so that regional image
correspondence could be achieved. There were radiomic features such as
cluster characteristics that showed promising differences (see Table).
Structural Similarity index of the masked 3D data did not show differences
so far.

Association between SUVs parameters and immunohistochemical
features in neuroendocrine patients undergoing %Ga-DOTATOC PET/CT
on new generation SiPM PET/CT scanners

M. Firsova, N. Schaefer, M. Nicod-Lalonde, J. O. Prior, S. Boughdad; Centre
Hospitalier Universitaire Vaudois, Médecine nucléaire et imagerie
moléculaire, Lausanne, Switzerland

Purpose: Neuroendocrine tumours (NET) are a heterogeneous group of
tumours with Ki-67 playing a major role in tumour grade definition and
prognosis. %Ga-labeled somatostatin analogues PET tracers (SSTR2-PET/
CT) are used in the follow-up of NET but their metabolic phenotype re-
mains heterogeneous. The advent of newgeneration SiPM PET/CT could
help with a better understanding of NET biology. We aimed to compare SUV
parameters of primary tumour (PT) and secondary lesions extracted from
new-generation SiPM SSTR2-PET/CT and immunohistochemical features.
Methods and Materials: Patients were recruited from March 2019 to June
2022 in this retrospective single-centre study. PET/CT were acquired on a
new generation SiPM PET/CT 90 minutes after administration of 2 MBq/kg
of ®8Ga-DOTATOC. SUV, _, metabolic tumour volume (MTV) and total lesion
activity (TLA) were measured on PT and 2 target lesions per organ, includ-
ing lymph nodes (LN). Spearman correlation was used to assess the
association between SUV parameters and Ki-67 expression and Mann-Whit-
ney test according to tumour grade.

Results: We included 112 patients and assessed 96 PT, 88 LN and 172 me-
tastasis. Per lesion analysis of Ki-67 expression showed a significant in-
verse correlation with PT SUV__ (49.7:41.5 SD; rho=-0.32, p<0.01) and LN
SUV, . (34.6+25.7 SD; rho=--0.29, p=0.04). Per lesion analysis according to
tumour grade showed only significant association with SUV__in LN and
metastasis (p<0.01).

Conclusion: Our study showed a significant inverse correlation between Ki-
67 expression and PT SUV parameters, whereas no correlation was found
for tumour grade suggesting that SUV parameters might better reflect PT
heterogeneity. By contrast, main differences in SUV parameters for LN and
metastasis were associated to tumor grade which could be explained by
the indirect comparison of SUV parameters in LN and metastasis to a Ki-67
expression measured on the PT and not in LN or metastasis.

A-366

Loosened Non Loosened Loosened/
Non Loosened

A.Radiomic Cluster 220.610%7[198.7, 67.2:10"7 [46.4, 3.28
Texture Prominence 529.8-10"7] 260.7-10"7]
Features Median

[min,max]

Cluster Shade  43.4-10"5 19.0-10"5 [14.4, 2.28

Median [39.4, 48.8:10"5]

[min,max] 87.7-10"5]

Cluster 16.2-10"3 12.1-10"3 [11.5, 1.34

Tendency [14.9, 19.1-10"3]

Median 37.9-10"3]

[min, max]

Joint Enery 0.85-10™-3  1.457-10"-3[0.623, 0.58

Median [0.743, 4.322-10"-3]

[min, max] 5.993-10"-3]

Structural Between Between Between

Similarity L:0.975 NL: 0.989 L&

Index NL:0.978
B.Visual  Zones of Zone SP, 3,1 Zone1&38,
Evaluation maximum Zone lA

uptake

(Hirschmann

et al.2017)

SUV-max 28.3[17,29.9] 14.7 (9.7 16.1] 1.93

Median

[min,max]

A. Summary texture features from the patients with loosened and non-loosened
prostheses (row 1-5). B. Overview of visual evaluation.

Conclusion: Comparing voxel distributions between SPECT images was
shown to be feasible and could potentially have an additional diagnostic
value over the use of the maximum uptake of the radionuclide.

Current perspectives of personalized dosimetry in the SIRT treatment of
hepatocellular carcinoma

C._Noirot, N. Schaefer, S. Boughdad; CHUV, Médecine nucléaire, Lausanne,
Switzerland

Background: Hepatocellular carcinoma is the seventh leading cause of
cancer worldwide. It is a relatively aggressive malignant disease with poor
prognosis and the second most common cause of cancer-related mortality
in the world. Lately many new treatment options have been developed,
in particular local, liver-directed, intraarterial therapy options as for ex-
ample the so called selective intra-arterial radiotherapy (SIRT). This treat-
ment, using Yttrium-90 resin or glass spheres, is now well established in
this indication and delivers high radiation doses to tumor lesions while
sparing normal liver tissue. While first dose recommendations were based
on body surface calculations, most modern dosimetric applications use
voxel-based personalized calculations using pretreatment planning pro-
cedures. These newer calculations are supported by recent publications
reporting a survival benefit in patient’s using personalized dosimetry.
Imaging findings or procedure details: Several recent studies have demon-
strated promising results of the use of personalized dosimetry on the pre-
treatment workflow of SIRT, for example: the trial DOSISPHERE-01 by Garin
et.al. Despite these encouraging results, personalized calculations remain
challenging in some patients and there is a learning curve on how-to-best-
perform personalized dosimetry. In this educational poster we summarize
the latest developments in personalized dosimetry, explain the principle
of personalized dosimetry and potential pitfalls, as well as showing a few
examples.

Conclusion: Personalized dosimetry is becoming an essential tool for opti-
mal planning of SIRT treatment in HCC patients. In this educational poster
we present our personal experience as high-throughput center at CHUV for
SIRT therapies in HCC.
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A-383

A-401

lodine-131 Norcholesterol Scintigraphy

R. Correia, K. Auf Der Springe, N. Schaefer, J. O. Prior, M. Nicod Lalonde;
CHUV, Nuclear Medicine, Lausanne, Switzerland

Learning objectives: The aim of this work is to review the main indications
to perform an 1131 norcholesterol scintigraphy, to provide an updated pro-
tocol, and discuss how to interpret the results according to the clinical
situation.

Special attention is given to patient preparation, including: required pre-
medication, medication interferences leading to medication discontinua-
tion and dexamethasone suppression if required.

Background: Morphologic imaging like CT and MRI is the first line approach
in the work-up of adrenal biochemical dysfunction, but it is also the lead-
ing cause of adrenal incidentalomas nowadays. In some cases, added val-
ue can be obtained by functional imaging like adrenal scintigraphy, that
has evolved from classic planar imaging to quantitative SPECT/CT.

I-131 norcholesterol is incorporated like cholesterol by the three layers of
adrenocortical cells, so it can be useful in cases of Cushing syndrome,
primary aldosteronism and hyperandrogenism.

Imaging findings or procedure details: Based on a recent series of cas-
es from our nuclear medicine department, a selection of the best planar
scintigraphy and SPECT/CT images are presented. These illustrative cases
show the added value of functional information to avoid inappropriate
noncurative surgery and to improve patient outcomes.

The advantage of SPECT/CT that avoids overlapping of physiologic activity
as compared to planar imaging, integrates morphologic and functional in-
formation, as well as the possibility of absolute quantification in MBg/mL
or in SUV, are highlighted.

Conclusion: 1-131 norcholesterol scintigraphy helps to lateralize hyperse-
cretion disease and to guide the therapeutic strategy both in unilateral
and bilateral lesions.

A-400

Study design and rationale: Visualization and quantification of
myocardial infiltration with CXCR4-expressing immune cells using
[¢¢Ga]Pentixafor-PET/CT in three clinical settings of acute myocardial
inflammation

C._H. Kamani, N. Testart, V. Tacchini, J. Delage, P. Yerly, P. Monney,

E. Pruvot, S. Rotman, C. Petrovas, M. Schottelius, J. Prior, N. Schaefer; CHUV,
Department of Nuclear Medicine and Molecular Imaging, Lausanne,
Switzerland

Purpose: Acute myocardial inflammation is a heterogeneous clinical syn-
drome with common histopathologic features:

tissue infiltration of inflammatory immune cells, myocardial edema, necro-
sis and fibrotic scars leading to severe cardiac complications in advanced
stages.

Current diagnostic modalities [endomyocardial biopsy (EMB), CMR or ['8F]
FDG-PET/CT], although of undisputed clinical relevance, show limitations
regarding sensitivity/specificity. [®*Ga]PentixaFor, a highaffinity CXCR4 trac-
er targeting proinflammatory immune cells, has shown excellent results in
clinical PET/CT imaging of cardiovascular inflammatory conditions, such as
atherosclerosis and myocardial infarction. We aim to assess its diagnos-
tic performance compared to respective standard-of-care in three clinical
settings: immune checkpoint-inhibitor-induced myocarditis (ICIM), cardiac
sarcoidosis (CS), and acute cellular allograft rejection (ACR).

Methods and Materials: We aim to enroll sixty patients (20/group) in this
prospective monocentric pilot study (NCT05499637).

Primary endpoints are sensitivity+specificity of [®GalGa-PentixaFor-PET/
CT in ACR, CS and ICIM diagnosis compared to the currently established
diagnostic flowchart, including EMB histological analysis (HA) in ACR; com-
bination of CMR +[®F]FDG-PET/CT+EMB HA in CS; and CMR+EMB HA in the
ICIM group. After 3/6-months, a follow-up visit will be performed in the
ICIM/CS groups, including CMR and [®F]FDG-PET/CT in the CS group. In the
ACR group, EMB immune landscaping analyses (including multiplex protein
imaging, tissue gene expression profiling, mass spectrometry) will be per-
formed to assess the cellular basis of the [*®*Ga]PentixaFor-PET/CT signal
on a proteomic and transcriptomic level.

Results: Not applicable

Conclusion: We strongly believe that [*®Ga]PentixaFor-PET/CT imaging and
quantification of pro-inflammatory immune cells infiltrating inflamed my-
ocardium is an important step forward for early and high-specificity diag-
nosis of the aforementioned pathologies.

Theranostics in Soft-Tissue Sarcoma using a Vascular Disruption
Approach

N. Schaefer’, A. Digklia? C. Geldhof', G. Coukos? J. Prior’; 'Centre Hospitalier
Universitaire Vaudois (CHUV), Radiology and Nuclear Medicine, Lausanne,
Switzerland, ?Centre Hospitalier Universitaire Vaudois (CHUV), Medical
Oncology, Lausanne, Switzerland, *Centre Hospitalier Universitaire Vaudois
(CHUV), Oncology, Lausanne, Switzerland

Purpose: Besides its expression in prostate cancer cells, PSMA is overex-
pressed in the neoendothelium of many solid tumors, where activated tu-
mor endothelium suppresses local immune response by various processes
as PDL1 or TIM-3 expression, or secretion of local soluble immunosuppres-
sive factors as TGFB or IL-10. In this study we aim to analyze if Lutetium
-177 PSMA-1 (PRRT) enhance neoendothelium disruption and local immune
infiltration leading to an enhance immunogenicity.

Methods and Materials: This theranostic open label, non-randomized,
exploratory trial will prospectively include metastatic soft-tissue sarcoma
patients progressing under clinically indicated immunotherapy. Potential
participants will be screened using PSMA PET/ceCT, and enrolled to receive
PRRT if more than 50% of the tumor lesions exhibit higher than back-
ground uptake (3cm liver sphere) and there is at least one PSMA-positive
measurable lesion according to RECIST 1.1. The primary objective is reduc-
tion in SUV__ uptake in follow-up PSMA PET/CT compared to baseline. Sec-
ondary objectives are toxicity, dosimetry, induction of inflammatory cell
phenotypes and cytokine response as ctDNA to provide changes on tumor
burden.

Results: We are currently opening this study and aim to show first results.
Conclusion: This trial is the first to analyze Lutetium-177-PSMA treatment
in combination with clinically indicated immunotherapy outside prostate
cancer. By combining the effect of low-dose irradiation and endothelial
disruption, we might enhance immunogenicity, arguing for a combination
approach with immunotherapy for sarcoma patients.

A-409

Focal myocardial FDG uptake other than cardiac inflammation:
3 reported cases of confirmed ischemia on [22Rb] PET/CT

N. Testart Dardel, M. Firsova, K. Auf Der Springe, C. Kamani, J. O. Prior;
CHUV, Radiology, Lausanne, Switzerland

Purpose: Increased myocardial FDG is a well-established hallmark of car-
diac inflammation/infection. However, by focal myocardial uptake, alter-
native diagnosis should be discussed.

Methods and Materials: We report three cases of patients with suspicion
of myocarditis/endocarditis, who underwent an FDG PET/CT after 36 to 72
hours of high-fat-low-carbohydrate (HFLC) diet to suppress for the physi-
ological myocardial FDG uptake. All patients received IV heparine 50 IU/kg
+ a HFLC beverage before PET/CT. In a second step, all patients underwent
[®Rb] PET/CT at a median of 6.7 days [2-11], due to their cardiovascular
history. [82Rb] PET/CT was performed according to our standard stress/
rest protocol.

Results: All cases achieved excellent myocardial suppression. Visual anal-
ysis showed intense focal myocardial FDG uptake in a selective coronary
territory, raising suspicion of ischemia because of its distribution and the
patient cardiovascular history. [®Rb] PET/CT showed superimposed re-
versible hypoperfusion in the same territory with increased FDG uptake,
confirming the ischemic nature. Regional quantitative parameters of myo-
cardial perfusion were also altered in the same territory..

Conclusion: Chronic ischemic myocardium undergoes a metabolic shift to
favor glucose utilization. Therefore, by focal myocardial FDG uptake after
HFLC diet, ischemia must be suspected and investigated by complementa-
ry imaging modalities such as [*Rb] PET/CT or coronarography.
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