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Evaluating an Al first-reader workflow of baseline scans in a population-based
lung cancer screening pilot

A. Gerris', C. Theuns', L. D'hondt"?, F. Stevens', J. Van Meerbeeck’, S. Marcelis', A. Snoeckx'; 'Antwerp/BE, 2Ghent/BE

Purpose/Objectives

Following the European Council’'s recommendations to implement lung cancer screening, several European countries have
initiated large-scale population-based screening programs and research initiatives. This expansion has resulted in a substantial
increase in radiologists’ workload. Advances in Al for lung nodule detection, segmentation and classification could offer the
potential to minimize this burden. The aim of this study was to evaluate the performance of Al-based Lung-RADS (v2022)
classification in a population-based lung cancer screening pilot as a first reader, with particular focus on the feasibility of a rule-
out approach.

Methods & Materials

Baseline low-dose CT (LDCT) scans performed in 2025 from participants in the Flemish lung cancer screening pilot (ZORALCS)
were evaluated using the Lung-RADS (v2022) classification system. An Al-based computer-aided detection (CAD) system was
used for automated nodule detection, volumetric assessment and initial Lung-RADS classification. Radiologists reviewed the
detected nodules and Al-assigned Lung-RADS categories leading to a final Lung-RADS classification. Concordance between
initial Al-based and final radiologist-reviewed Lung-RADS classifications was retrospectively assessed. The number of positive
and negative misclassifications was calculated. Overruled cases were further analyzed according to the impact on follow-up
recommendations.

Results

In total 878 cases were analyzed. Al-based and radiologist-assigned Lung-RADS classifications were concordant in 56% (95%
Cl: 0.53-0.60) of participants. In total 382/878 (44%) scans were overruled by the radiologist. A negative misclassification was
made in 3/382 (1%) participants where the radiologists overruled the Al classification from a Lung-RADS category 1 or 2 to a
category 3 or higher. A positive misclassification was detected in 24/382 (6%) scans where a diagnostic work-up classified by Al
was downgraded to a negative result by the radiologist. 227/382 (59%) of overruled cases resulted in a change in follow-up
recommendations.

Conclusion

Initial Al-based Lung-RADS (v2022) classification demonstrated moderate concordance with final radiologist assessment at
baseline lung cancer screening. Radiologist review frequently led to reclassification and altered follow-up recommendations.
However, negative misclassification by Al was rare. These findings suggest that ruling-out negative scans through Al as a first
reader may serve as a supportive tool to reduce the workload for radiologists.



From CT to MRI: Robust Paediatric Thoracic Organ Segmentation Using a GIN-
Augmented 3D U-Net

M. Eicke', K. Geissler?, J. Heepe', M.B. Krueger', H.B. Winther!, A.-K. Heymann', F. Knorr®, A.M. Bucher*, J. Herrmann®,
C. Benoit®, H.-J. Mentzel®, A. Schenk'?, W. WéRmann?, D.M. Renz', B. Lassen-Schmidt?; "Hannover/DE, Bremen/DE,
SHamburg/DE, “Frankfurt/DE, *Wiirzburg/DE, ®Jena/DE

Purpose/Objectives

Accurate automated segmentation of paediatric thoracic organs is essential for reliable organ volumetry but remains challenging
due to limited publicly-accessable paediatric training data and strong domain shifts between CT and MRI. This study aimed to
train and evaluate a 3D U-Net incorporating Global Intensity Non-Linear (GIN) augmentation, which forces segmentation models
to rely more on shape and structural features rather than absolute intensity values, for segmentation of the left/right lung, heart
and thymus in paediatric CT and to assess its transferability to paediatric MRI.

Methods & Materials

Two U-Net models were trained on the public Pediatric-CT-SEG dataset [1]: a baseline model (BL) and a model with GIN
augmentation (GIN). Performance was evaluated on a held-out subset of Pediatric-CT-SEG (n=70, age 1-16 years, 7.3 + 4.7;
33 female) and on an independent single-center pediatric MRI cohort (n=42, age 0.1-5 years, 2.0 £+ 1.6; 18 female). Results
were compared with TotalSegmentator (TS) [2], [3] using the Dice similarity coefficient (DSC). Statistical significance was
assessed using paired Wilcoxon signed-rank tests.

Results

On the CT testset (see Fig. 1), both BL and GIN outperformed TS for heart segmentation (median Dice BL 0.96, GIN 0.96, TS
0.86; p < 0.001) and showed comparable performance for the left/right lung (BL 0.96/0.96, GIN 0.96/0.96, TS 0.96/0.96).

On MRI (see Fig. 2 and 3), GIN significantly improved heart segmentation compared with both BL and TS (BL 0.00, GIN 0.83,
TS 0.64; p < 0.001). For lung segmentation, TS achieved the highest performance (left/right lung: BL 0.11/0.25, GIN 0.47/0.77,
TS 0.81/0.87; p < 0.001 for the right lung).

For thymus segmentation, TS was not available; therefore, only BL and GIN were compared. On CT, both models showed
comparable performance (BL 0.68, GIN 0.67), whereas on MRI GIN significantly outperformed BL (BL 0.00, GIN 0.44; p <
0.001).

Conclusion

This study demonstrates that a model trained exclusively on paediatric CT data can generalize well to MRI when incorporating

Global Intensity Non-Linear (GIN) augmentation. The GIN-augmented network clearly outperformed the baseline model on MRI
while maintaining consistent performance on CT. Although TotalSegmentator achieved strong results for lung segmentation on
MRI, it was not optimized for paediatric anatomy, as reflected by its inability to segment the thymus. Overall, GIN augmentation
represents a promising step toward developing robust automated segmentation models that mitigate domain shifts in scenarios
with limited paediatric training data.
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Figure 1: Boxplot showing Dice-based segmentation performance on 70 pediatric CT images from the public Pediatric-CT-SEG
dataset, comparing the Baseline model, GIN model, and TotalSegmentator (TS). For thymus segmentation, no
TotalSegmentator results were available.
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Figure 2: Boxplot showing Dice-based segmentation performance on a single-center pediatric MRI cohort of 42 patients,
comparing the Baseline model, GIN model, and TotalSegmentator (TS). For thymus segmentation, no TotalSegmentator results
were available.
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Figure 3: Segmentation results for all models on one of the MRI from the evaluation dataset (a) manually annotated ground
truth, (b) Baseline model, (c) GIN model, and (d) TotalSegmentator MRI. Organs are color-coded: thymus (red), right lung
(green), left lung (blue), and heart (yellow).
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Al-Based CT Analysis Identifies IMAT as an Independent Predictor of Vascular
Calcification and Modulator of the Bone—Vascular Axis in COPD Patients

B.K. Budai', A. Wagner', O. Havlicek’, P. Konietzke', F. Trudzinski', J. Biederer'?®, C.P. Heussel', H.-U. Kauczor', V. Palm’,
COSYCONET Study Group; 'Heidelberg/DE, 2Riga/LV, Kiel/DE

Purpose/Objectives

This study investigated the relationship between vertebral trabecular bone density at the T12 level (T12 BMD) and total thoracic
vascular calcification (TTVC) volume in patients with chronic obstructive pulmonary disease (COPD), with a particular emphasis
on the role of body composition. In addition, we assessed whether body composition phenotypes and imaging-derived adipose
tissue compartments modify the bone-vascular axis in this population.

Methods & Materials

In this prospective multicentric study on 539 COPD participants enrolled in the COSYCONET Study, low-dose chest CT scans
were processed with fully automated artificial intelligence-based tools. T12 BMD, TTVC, and volumetric body composition
parameters were extracted. Participants were classified into four conventional body phenotypes: normal nutritional status
(n=117), non-sarcopenic obesity (n=317), sarcopenia (n=55), and sarcopenic obesity (n=50). Univariate and multivariable linear
regression analyses were performed to explore predictors of TTVC. Phenotype-adjusted regression models and stepwise-
adjusted interaction models were then constructed, incorporating T12 BMD, the intermuscular adipose tissue (IMAT), their
interaction, adding BMI, clinical and metabolic covariates, lung function, physical performance, and age. Model performance
was compared using likelihood ratio testing, Akaike and Bayesian information criteria, and adjusted R2.

Results

Across phenotypes, T12 BMD showed a consistent inverse association with TTVC volume, reaching statistical significance in
participants with normal nutritional status (B =-0.38, p < 0.01), sarcopenia (B =-0.36, p < 0.01), and non-sarcopenic obesity (3 =
-0.24, p < 0.01). However, conventional body phenotypes did not significantly modify the association between T12 BMD and
TTVC in interaction analyses. In fully adjusted regression models, IMAT emerged as an independent predictor of TTVC. Age
and smoking exposure (pack-years) were identified as the strongest determinants of vascular calcification. Importantly, IMAT
remained significantly associated with TTVC even after comprehensive adjustment ( = 0.15, 95% CI 0.015-0.28, p = 0.029),
whereas the interaction between T12 BMD and IMAT lost significance only after inclusion of age.

Conclusion

Thoracic intermuscular adipose tissue is independently associated with vascular calcification in patients with COPD. The
modifying effect of IMAT on the bone-vascular axis appears to be largely age-dependent, highlighting the importance of ectopic
fat accumulation as a potential link between skeletal integrity and vascular disease in this population.



Can Al Screen for Low Bone Mineral Density on Routine Chest Radiographs?
Insights from Irish and International Cohorts

R. Lee', A. Burade?, L. de Kock', S. Shet', R. Popuri', D. Kiely', E. Kakish', D. Ryan', M. Kalra?, M. Maher', T. Derksen';
'Cork/IE, 2Boston/US

Purpose/Objectives
To evaluate a chest radiograph (CXR)-based Al model for screening reduced bone mineral density (BMD) and to compare Irish
validation performance within a larger multinational validation programme.

Methods & Materials

Adults with posterior—anterior CXR and dual-energy X-ray absorptiometry (DXA) within 6 months were included from a
multinational validation cohort (USA, India, Brazil; n=1,371), including an Irish validation cohort (n=296). CXRs with devices or
prostheses, moderate—severe scoliosis, or anteroposterior projection were excluded. The Promedius Al model outputs
continuous probability scores for normal BMD, osteopenia, and osteoporosis. DXA served as the reference standard. Model
discrimination was assessed using ROC AUC. Given the intended screening and triage role, sensitivity-prioritised thresholds
were selected, with emphasis on sensitivity and negative predictive value (NPV).

Results

In the Irish cohort (n=296, mean age 73.8 years, 79.1% female, reduced BMD prevalence 53.4%). For osteoporosis versus non-
osteoporosis, discrimination was higher (AUC 0.793, 95% CI 0.728-0.859); at the optimal threshold, sensitivity was 68.0%,
specificity 78.1%, NPV 92.3%, and accuracy 76.35%. Osteopenia versus normal demonstrated AUC 0.737 (95% Cl 0.619—
0.855).

In other international sites (n=1039); such as the US [685/1039 (65.9%)], India [251/1039 (24.1%)] and Brazil [103/1039 (9%)],
mean age and SD for the cases was 65.5 + 14.8 years (781 females, 258 males). For osteoporosis vs non-osteoporosis groups,
the Al model had ROC AUC of 0.836 (95% CI: 0.799 -0.873), sensitivity of 85.7% (95% ClI: 79% - 92.4%), specificity of 68.8%
(95% Cl: 65.8% - 71.8%), PPV of 23.6% (95% CI: 19.3% - 27.8%), NPV of 97.7% (95% CI: 96.5% - 98.8%) and accuracy of
70.5% (95% CI: 67.7% - 73.3%). For osteopenia vs normal groups, the Al model had ROC AUC of 0.719 (95% CI: 0.681 -
0.758). There was no significant difference in the model performance across the 4 countries from our prelimnary results.

Conclusion

Using routine chest radiographs, Al was able to sensitively flag patients with reduced bone mineral density across Irish and
international cohorts. This simple approach may help identify patients who could benefit from DXA, extending osteoporosis
case-finding in everyday practice.



Clinical Impact of Al Integration on the Primary Care CXR-to-Fast Track CT
Diagnostic Pathway: A Longitudinal Audit

W. Ding, S. Tuladhar, S. Karthik; Leeds/GB

Purpose/Objectives
To evaluate the impact of an Al review and reporting engine on the chest recall pathway (GP-referred Chest X-ray to fast track
CT) by quantifying changes in recall rates, diagnostic yield, and staging stability.

Methods & Materials
A retrospective longitudinal audit was conducted at a large teaching hospital following the introduction of CXR Al into the
workflow comparing Pre-Al (2024) and Post-Al (2025) periods.

Total cohort: 13,431 primary care CXR referrals.

Statistical tests were mapped to data types:

1. Pearson’s Chi-square tests of independence for binary rates (Recall, Cancer Yield, Diagnostic Certainty).

2. Independent samples t-tests for mean age of the total population.

3. Mann-Whitney U tests for non-parametric ordinal data (T, N, and M stage ranks) and median age of the recalled cohort.
Statistical power was 1.0; alpha was set at 0.05.

Results

Total Cohort: N = 13,431 (2024: 7,514; 2025: 5,917).

1. Recall & Yield: Total CT recalls n = 326 (2024: 166; 2025: 160). Total positive cancer diagnoses n = 66 (2024: 39; 2025: 27).
No significant change was observed in the recall rate (p = 0.64) or the true positive cancer yield (p = 0.116) via Chi-square
analysis.

2. Staging & Certainty: Mann-Whitney U analysis of confirmed cancer cases showed no significant shift in ordinal staging
ranks: T-stage (p = 0.270), N-stage (p = 0.964), and M-stage (p = 0.215). Chi-square confirmed stable rates for clinico-
radiological diagnosis (p = 0.085) and tissue-confirmed diagnosis (p = 0.164).

3. Demographics: An independent t-test showed a significant increase in total population mean age from 57.69 to 59.70 years
(p < 0.001). However, Mann-Whitney U demonstrated that the median age of the specifically recalled cohort remained
unchanged (p = 0.945); i.e. more elder outliers in 2025

Conclusion

Introduction of a CXR Al reporting engine into the standard symptomatic lung cancer pathway was clinically neutral across all
primary performance metrics.

Despite an increasing positive skew in patient age (shifted mean vs. stable median), the Al-integrated workflow did not result in
an excessive increase or any other change in referrals to this pathway or change in diagnostic/cancer staging efficiency.



Novel Al strategy of combining large dataset training, population specific
retraining and confidence estimation to improve pulmonary nodule
malignancy risk assessment

E. Mortani Barbosa Jr; Philadelphia/US

Purpose/Objectives

To evaluate the performance of an Al algorithm for pulmonary nodule malignancy risk estimation (DeepPNP) across lung cancer
screening (LCS) versus high-risk, biopsy-confirmed cohorts (HRC), assessing the value of domain specific retraining and
incorporation of Al model confidence estimation.

Methods & Materials

A retrospective analysis was conducted using LCS and HRC cohorts. For training and validation of DeepPNP, the National Lung
Screening Trial (NLST) dataset was combined with two malignant nodule-only cohorts, resulting in a merged dataset of 28,057
nodules, including 2,362 malignant nodules. A subset of the NLST (2,597 nodules, including 107 malignant) was retained as a
test set to represent the screening scenario. Additional testing was performed on two independent HRC with distinct
compositions of high-risk, biopsy-confirmed nodules: Institution B with 411 nodules (including 177 malignant nodules) and
Institution C with 1,144 high-risk, biopsy-confirmed nodules (including 871 malignant nodules). Institution C was split into
train/validation/test sets with a ratio of 6:1:3. The DeepPNP model was retrained on this cohort, and an uncertainty estimation
strategy was applied to identify the highest confidence nodules. Performance metrics, including sensitivity, specificity, precision,
F1 score, and accuracy were analyzed across three operating thresholds.

Results
DeepPNP achieved an area under the curve (AUC) of 0.962 and a sensitivity of 94.4% at 85% specificity on the NLST test set,
outperforming the PanCan and Lung-RADS models
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ROC curves for the DeepPNP model, PanCan model, and Lung-RADS model, illustrating the discrimination of malignant
nodules from benign nodules in the NLST test cohort. Three operating points are shown

. In the Institution B cohort, DeepPNP maintained high sensitivity (100%) but exhibited reduced discriminative power among
biopsy-confirmed benign nodules. In the Institution C high-risk cohort, the model achieved high sensitivity (99.3%) but was
unable to discriminate between high-risk, biopsy-confirmed malignant and benign nodules, with an AUC of 0.580
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The corresponding scatter plot for the Institution C high-risk cohort.
After model retraining on the Institution C training data, the AUC substantially improved to 0.828 on 20% of the Institution C test
data with the highest confidence
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Conclusion

DeepPNP outperformed established risk models in LCS cohort. Within two HRC, the system correctly identified biopsy-
confirmed malignant nodules as high-risk (100% sensitivity in Cohort B and 99.3% sensitivity in Cohort C) but was unable to
discriminate benign biopsy-confirmed nodules from malignant ones. This limitation was overcome by retraining the model and
removing uncertain cases, showcasing the added value of incorporating confidence estimation. Our findings highlight the
importance of combining population-specific model retraining and confidence estimation when deploying an Al model in higher
risk cohorts.



Investigating Low-Dose CT Image Quality with Deep Learning Reconstruction
Techniques and Interobserver Variability in Visual Grading

M. Oliveira Diniz"??, R. Rossi Norrlund’, J. Vikgren', W. Cifuentes Ramirez’, S. Ku', M. Bath', A. Svalkvist!, A.A. Johnsson’;
'Gothenburg/SE, 2Larbert/GB, *Edinburgh/GB

Purpose/Objectives
To investigate the impact of deep learning—based image reconstruction on perceived image quality in chest CT compared with
conventional iterative reconstruction across multiple radiation doses and how different observers use a Likert scale.

Methods & Materials

Imaging was performed on a Revolution Apex™ CT scanner (GE Healthcare). An adult anthropomorphic chest phantom and an
air-dried human lung specimen were imaged using six dose levels ranging from 0.07 to 2.19 mGy. Images were reconstructed
using deep learning image reconstruction—high (DLIR-H) and adaptive statistical iterative reconstruction (ASiR-V at 40%). Five
radiologists independently assessed image quality and diagnostic usability. Statistical evaluation included visual grading
characteristics analysis using VGC analyser and Krippendorff's alpha for interobserver variability.

Results
Across most image quality parameters, DLIR-H outperformed ASiR-V, demonstrating improved anatomical clarity and reduced
noise at comparable dose levels. The interobserver variability analysis is ongoing.

Conclusion
Deep learning-based reconstruction provided superior perceived image quality compared with iterative reconstruction and
shows potential for radiation dose optimization in chest CT imaging. Reflections on the observers’ agreement will be discussed.

The full work will be published in Radiation Protection Dosimetry. The analysis presented in this abstract, as well as the
images to be presented, is based on different approaches to interpreting the available data.



ESTI 2026 SALZBURG | Abstracts | Scientific Session 2: Advancing precision:
Photon-counting CT and functional imaging in lung disease
Thursday, June 04 | 13:35-14:35 CEST | Room 2

Spatial Mapping of Pulmonary Perfusion Defects in Acute Embolism:
Automated Analysis of Non-Perfused Vessel Volume using Photon-Counting CT

A.M. Hunkemdller, R. Fehling, J. Fuge, M.M. Hoeper, F.K. Wacker, H.-o0. Shin; Hannover/DE

Purpose/Objectives

To quantify the relationship between pulmonary vascular obstruction and parenchymal perfusion impairment in acute pulmonary
embolism (PE) using automated photon-counting CT (PCCT), and to determine how obstruction location affects the magnitude
of perfusion loss.

Methods & Materials

This retrospective study included 136 patients with acute PE who underwent contrast-enhanced PCCT. A fully automated
pipeline performed three-dimensional segmentation of the pulmonary arterial tree, lung parenchyma, and non-perfused vessel
volume (NPVV). NPVV was defined as the combined volume of intraluminal thrombus and distal non-enhanced pulmonary
arterial segments, reflecting the total functionally obstructed vascular volume. Parenchymal perfusion impairment was quantified
as perfused blood volume (PBV) defect volume (mL) across central, mid-level, and peripheral vascular territories. A perfusion-
to-obstruction ratio (mL/mL) was calculated to assess the hemodynamic impact of obstruction location.

Results

Mean NPVV was 32.8 + 31.3 mL and showed a moderate correlation with total PBV defect volume (997.0 + 708.7 mL;
Spearman’s p = 0.63, p < 0.01). A substantial “occult” perfusion defect was observed in lung regions without visible arterial
obstruction, with a mean volume of 564 mL. The hemodynamic impact of vascular obstruction was strongly location-dependent
(p = 0.006). Central NPVV caused the most pronounced downstream perfusion loss (53.1 + 42.0 mL/mL), significantly
exceeding that of mid-level (41.6 + 33.0 mL/mL) and peripheral obstruction (46.5 + 28.1 mL/mL). Notably, several patients
exhibited clinically relevant absolute perfusion deficits (>200 mL) despite relatively low NPVV values (< 5 %). Extensive
peripheral NPVV was associated with large PBV defects exceeding 1.5 L.

Conclusion

Automated PCCT-based analysis demonstrates that morphologic assessment of thrombus alone may underestimate the true
hemodynamic burden of acute PE. Perfusion impairment is highly dependent on obstruction location, and substantial perfusion
deficits may occur even in the absence of visible thrombus. The NPVV-based assessment of PE challenges the traditional
assumption that peripheral emboli are of limited clinical relevance.



3D PREFUL MRI reveals increased ventilation heterogeneity after pediatric
lung transplantation

M. Speth’, D.M. Renz', A. Voskrebenzev'?, J. Glandorf', F. Wacker', J. Vogel-Claussen'?, J. Carlens’, F. Klimes'?;
"Hannover/DE, ?Berlin/DE

Purpose/Objectives

Lung transplantation is an established treatment option for selected children with end-stage lung diseases. Monitoring after
transplantation mainly relies on spirometry, often limited by patient compliance, necessitating the evaluation of new teechniques.
Three-dimensional phase-resolved functional lung (3D PREFUL) MRI is an imaging technique performed during free breathing
without the use of contrast agents and has been shown to provide repeatable surrogate markers of pulmonary ventilation that
correlate with spirometric measurements[1][2]. This work investigates the ability of parameters from 3D PREFUL MRI to identify
functional pulmonary changes between healthy and double lung transplanted children with stable clinic.

Methods & Materials

21 lung transplanted patients (11 female, age range: 6-17 years) with stable spirometry (FEV1 percent in relation to
posttransplant baseline) and 20 healthy children (12 female, age range: 6-17 years) underwent MRI at 1.5 T (MAGNETOM
Avanto, Siemens Healthcare, Erlangen, Germany). Image acquisition took eight minutes per subject, with the following
sequence parameters: TE 0.80-0.92 msec, TR 1.9 mseg, flip angle 3.5°, FOV range: 340-450x340-450 cm?, matrix size 112-128
x 112-128 interpolated to 224-256 x 224-256, 40-72 partitions, 6/8 partial Fourier along the partition dimension, pixel bandwidth
1490-1500 Hz/pixel, 2.66-3.9 mm slice thickness interpolated to 1.33-1.95 mm.

Images were reconstructed using compressed sensing and parallel imaging to capture one respiratory cycle and were
registered to end-inspiration using the Forsberg toolbox[3]. The lung contour was semi-automatically segmented on the end-
inspiratory image. Registered 3D PREFUL data were used to derive static regional ventilation (RVent) and the dynamic flow—
volume loop cross-correlation metric (FVL-CM) parameter maps. Ventilation defect maps were then generated from the RVent
and FVL-CM maps using established thresholds[4][5]. Ventilation defect percentages (VDP) as well as median values and
interquartile ranges (IQR) within the lung parenchyma were calculated. In transplant patients, FEV, [pred.] from spirometry close
to scan date was related to baseline FEV;, referred to as [%baseline].
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Figure 1: Exemplary coronal lung parenchyma morphological and functional sections from 3D PREFUL MRI analysis of one
female volunteer aged 16 years compared to one 17-year old male with double lung transplantation more than seven years
before MRI. FVL-CM — flow-volume loop correlation metric; RVent — regional ventilation; IQR — interquartile range

Results

IQR from RVent, representing static regional ventilation heterogeneity, was significantly higher among lung transplanted patients
(P=.02), as well as spirometry (FEV [pred.], P<.01). All other 3D PREFUL MRI parameters did not show any significant
differences (P>.05, Table 1). FEV, [%baseline] showed correlation with IQR RVent in transplanted children (Spearman p = -
0.50, P=.02, Table 3).



Conclusion

3D PREFUL MRI reveals subtle regional ventilation heterogeneity changes in pediatric lung transplant recipients with stable

spirometry.
Parameter Transplanted (n=21) Healthy (n=20) P Value
Median RVent [ml/ml] | 0.19 (0.15-0.21) 0.17 (0.15-0.20) 40
IQR RVent [ml/ml] 0.07 (0.05-0.08) 0.06 (0.05-0.07) .02*
VDP RVent [%] 3.64 (1.82-10.76) 417 (1.43-7.21) .54
Median FVL-CM [-] 1.00 (0.99-1.00) 0.99 (0.99-1.00) .67
IQR FVL-CM [-] 0.01 (0.01-0.02) 0.01 (0.01-0.02) .94
VDP FVL-CM [%] 0.41 (0.17-2.77) 1.02 (0.13-3.93) .59
n= 21 n=11
FEV1 [%pred.] 85 (69-91) 100 (96-106) <.01*
FEV1 [%baseline] 100 (94-100.5)
Table 1: 3D PREFUL MRI and PFT Outcomes in Pediatric Lung Transplant Recipients Versus Healthy Controls.
Correlation of FEV1 [%pred.] Spearman p P value
with:
Median RVent [ml/ml] -0.06 75
IQR RVent [ml/ml] -0.15 41
VDP RVent [%] -0.17 .34
Median FVL-CM [-] 0.10 .58
IQR FVL-CM [-] -0.16 40
VDP FVL-CM [%] -0.13 .50

Table 2: Spearman correlation of FEV1 with 3D PREFUL MRI measurements in all participants with spirometry (n=21
transplanted children and n=11 healthy children)




Correlation of FEV1 [%baseline] Spearman p P value
with:
Median RVent [ml/ml] -0.30 18
IQR RVent [ml/ml] -0.50 .02*
VDP RVent [%] -0.07 .76
Median FVL-CM [-] -0.04 .88
IQR FVL-CM [-] 0.07 .76
VDP FVL-CM [%] 0.06 .79

Table 3: Spearman correlation of FEV1 with 3D PREFUL MRI measurements in Pediatric Lung Transplant Recipients (n=21)
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The role of FDG PET-CT for staging T1 part-solid lung nodules. More imaging,
same decisions?

|. Telpova, B. Edhayr, M. Kennedy, C. Patel, A. Johnstone; Leeds/GB

Purpose/Objectives

Lung cancer is one of the most common malignancies in Europe, with adenocarcinoma the predominant histological subtype.
FDG positron-emission tomography with computed tomography (PET/CT) is routinely recommended for staging patients
considered for curative treatment. Current National Institute for Health and Care Excellence (NICE) and European Society for
Medical Oncology (ESMO) guidelines do not differentiate between solid and subsolid lesions, despite subsolid nodules
frequently demonstrating low FDG uptake and a low incidence of nodal or metastatic disease at T1 stage. Previous studies have
shown limited clinical benefit of PET/CT in this setting. This study aims to assess whether these findings could be replicated in a
larger cohort within our institution.

Methods & Materials

A retrospective review was performed within a large NHS Trust. Using the Radiology Information System, all patients
undergoing FDG PET/CT between January 2018 and December 2024 were included if the report contained any variation of the
term “subsolid” and the referral originated from a Lung Cancer Physician. Cases were reviewed to include only patients referred
for staging of radiologically suspected T1 part-solid lung adenocarcinoma. Pericystic and cavitating solid lesions were
excluded.Tumour staging was based on the size of the solid component in accordance with the IASLC TNM criteria (8th edition)
used at the time. PET/CT findings were evaluated for FDG uptake, nodal involvement, distant metastatic disease, and impact on
clinical management.

Results

A total of 103 patients were included (60 female, 42 male; median age 73 years, range 49-87). No patients were found to have
distant metastatic disease. PET/CT suggested possible nodal involvement in six patients prompting further investigation;
however, all were ultimately staged as NO. In three cases, PET/CT suggested a different T stage, which did not affect final
staging or management. Overall PET/CT led to an increase in investigations in a small number of patients (<6%), but ultimately
did not alter definitive MDT management in any patient, consistent with previously published UK and international data.

Conclusion

In this large NHS Trust cohort, FDG PET/CT rarely identified nodal or metastatic disease and did not alter definitive
management in patients with radiologically suspected T1 part-solid lung adenocarcinoma. These results support growing
evidence that routine PET/CT provides minimal additional staging benefit in this setting. Refinement of current guideline
recommendations should be considered to avoid unnecessary PET imaging, particularly given cost, potential delays to
treatment, and the increasing detection of early-stage part-solid lung adenocarcinomas through lung cancer screening
programmes.



Limitations of Opportunistic Osteoporosis Risk Assessment in Lung Cancer
Screening using X-Ray-Comparable Photon-Counting CT

J. Kroschke, L. Jungblut, U. Bach, B. Kerber, T. Frauenfelder, F. Ensle; Zurich/CH

Purpose/Objectives

Opportunistic assessment of bone density during lung cancer screening may enable early identification of osteoporosis risk
without additional imaging or radiation exposure. Photon-counting detector CT (PCCT) enables substantial dose reductions and
could support simultaneous lung nodules assessment and bone health evaluation. This study assessed the feasibility and
robustness of opportunistic osteoporosis risk stratification on PCCT acquired at chest-X-ray-comparable dose levels versus
standard low-dose CT, using opportunistic HU-based vertebral measurements and visual bone density assessment.

Methods & Materials

In this post-hoc analysis of a prospective cohort undergoing non-contrast chest PCCT, 96 participants were scanned using two
acquisition settings: standard low dose and ultra-low dose equivalent to dose levels of chest radiography. Objective image
quality was quantified using signal-to-noise ratio (SNR) and contrast-to-noise ratio (CNR). Opportunistic vertebral bone density
was measured by region-of-interest HU sampling at Th12 and L1 and classified as normal, indeterminate, or osteoporotic
according to established thresholds. Two independent readers performed standardized visual density scoring. Cross-dose
agreement was evaluated using Bland-Altman analysis, intraclass correlation coefficients (ICC), Cohen’s kappa, and Deming
regression.

Results

Chest-X-ray-dose PCCT reduced SNR and CNR at both vertebral levels (all p < 0.001) while achieving approximately six-fold
dose reduction. HU measurements showed a small but systematic increase at ultra-low dose (mean bias Th12 -29.3 HU; L1
-20.0 HU), with narrow limits of agreement and high cross-dose reliability (ICC Th12 = 0.79; L1 = 0.87). Deming regression
demonstrated strong linear agreement with slopes near unity. This HU shift contributed to upward reclassification of density
categories in a subset of patients, whereas visual density assessment remained largely unchanged across dose settings.

Conclusion

Opportunistic osteoporosis risk assessment during lung cancer screening PCCT is feasible and reliable even at chest-X-ray-
equivalent dose levels. Although HU-based density measurements exhibit a small systematic shift at ultra-low dose, overall
categorical agreement remains high, and visual assessment is robust to dose reduction. These findings support the integration
of opportunistic skeletal health evaluation into ultra-low-dose PCCT lung cancer screening pathways, with consideration for
dose-adapted or scanner-specific HU thresholds.



Node Reporting and Data System (Node-RADS) Evaluation for Regional Lymph
Nodes in Surgically Treated Primary Lung Tumors

M. Balbi, S. Dorkhi, N.C. Culasso, L.F. Garello, S. Sobrero, G. Nicoletti, G.A. Impala, L. Righi, A. Veltri; Orbassano, Turin/IT

Purpose/Objectives

Node Reporting and Data System (Node-RADS) offers a standardized method for assessing cancer-related lymph node
involvement across different tumor types, using established imaging criteria to assign categories from 1 (very low likelihood) to 5
(very high likelihood) [1] (Figure 1). Evidence supporting its use in lung tumors remains limited [2] [3]. We therefore aimed to
evaluate the diagnostic performance of Node-RADS for preoperative assessment of regional lymph node metastasis in patients
undergoing surgery for primary lung tumors.

Node-RADS 1.0: Standardized Assessment of Lymph Nodes in Cancer
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Figure 1. Node-RADS algorithm (from reference 1).

Methods & Materials

This single-center retrospective study included consecutive patients who underwent surgical resection of a primary lung tumor
along with lymph node dissection between January 2021 and December 2023. Node-RADS were applied in consensus by three
board-certified radiologists to preoperative contrast-enhanced CT scans. Histopathology combined with 6-month follow-up
evaluation served as reference. Node-RADS diagnostic performance was assessed by calculating sensitivity, specificity,
positive predictive value (PPV), negative predictive value (NPV), and balanced accuracy for different cut-off values (=3, 24, and
=5). The Youden index was computed to determine the cutoff that best balanced sensitivity and specificity [4], and the area
under the receiver operating characteristic curve was calculated.

Results

A total of 159 patients (median age, 71 years; 55 women) were included. Node-RADS categories were distributed as follows:
score 1, n =53 (33.3%); score 2, n = 46 (28.9%); score 3, n = 34 (21.4%); score 4, n = 19 (11.9%); score 5, n =7 (4.4%). The
frequency of lymph node metastasis was 23.9% (n = 38/159). The optimal cutoff was identified at Node-RADS =3. At this
threshold, sensitivity, specificity, PPV, NPV, and balanced accuracy were 71.1%, 72.7%, 45%, 88.9%, and 71.9%, respectively.
Overall, the area under the receiver operating characteristic curve of Node-RADS score was 0.761 (95% Cl: 0.687-0.825; p <
0.001) (Figure 2). Representative images of true negative, false negative, true positive, and false positive cases are illustrated in
Figure 3.
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Figure 2. Receiver operating characteristic curve of Node-RADS score for predicting regional lymph node metastasis in patients
with primary lung tumor. The area under the receiver operating characteristic curve was calculated using the entire Node-RADS
score as a continuous variable, not at a specific cutoff.
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Figure 3. Axial CT images from four representative cases with histopathological diagnoses of (a) stage IlIA adenocarcinoma

(pT4NOMO), (b) stage IIIA adenocarcinoma (pT2aN2M0), (c) stage IlIA large-cell neuroendocrine carcinoma (pT2bN2MO), and
(d) stage IlIA adenocarcinoma (pT4NOMO). Lymph nodes are indicated by arrows (a, c) or circles (b, d).

Conclusion

Node-RADS applied to preoperative contrast-enhanced CT showed moderate discrimination for nodal involvement in surgically
treated lung tumors. A threshold of Node-RADS =3 provided the best sensitivity—specificity balance. Further analyses are
warranted to determine the incremental value of Node-RADS beyond other factors potentially associated with nodal metastasis,
including nodal metabolic activity and imaging and histopathological features of the primary tumor.
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Is initial staging of patients with suspected lung cancer using a contrast CT
chest safe practice?

|. Sequeiros, J.H. Moon, W. Shafig, R. Sequeiros-Peggs; Bristol/GB

Purpose/Objectives

We wanted to determine whether the initial diagnosis of patients with suspected lung cancer using a contrast CT (computed
tomography) chest only without inclusion of the abdomen and pelvis would be safe practice. Due to widespread use of
diagnostic bundles including PET (positron emission tomography) CT scans in patients with suspected lung cancer, imaging of
the abdomen and pelvis at the initial diagnosis phase seems unnecessary. Such patients would still promptly receive abdominal
and pelvic imaging in the form of a PET-CT where curative intent or systemic treatment were being considered and, if not, could
received a completion staging with a diagnostic CT scan of the abdomen and pelvis for prognostication purposes at a
subsequent date. The abdomen and pelvis of such patients would be consequently be imaged only once, with implications for
their health in terms of reduced radiation exposure, as well as cost and workforce burden for the health service. The short
coming of this management would be to submit patients initially thought to be suitable for consideration of curative intent
treatment to a PET-CT, which would have been otherwise been excluded if they had received CT imaging of the abdomen and
pelvis at initial diagnosis. On balance we suspect that the benefits for both the patient and health service would outweigh this
risk.

Methods & Materials

We analysed 140 patients between 2021 and 2023 who received a CT of the chest and abdomen or a CT of the chest,
abdomen and pelvis for the diagnosis of a suspected primary lung cancer and were discussed at our lung cancer
multidisciplinary team meeting (MDT). Usual practice in our hospital includes an arterial phase CT chest and a portal venous
abdomen or abdomen and pelvis scan. Data was collected and CT and PET-CT reports were extracted from our imaging
system.

Results

Of the 140 patients analysed, 103 (73.6%) went on to have a PET CT with a view to receiving curative intent or systemic
treatment after discussion at our lung cancer MDT, whilst 36 (25.7%) did not, due to already advanced disease on presentation
or severe comorbidities that precluded further investigations or treatment. The advanced disease was visible on the arterial CT
chest element of the initial diagnostic scan, even if better demonstrated on the portal venous abdomen images. One patient was
excluded due to incomplete information.

Conclusion

Due to widespread use of diagnostic bundles including PET CT in patients with suspected lung cancer and improvements in
treatment of patients with more advanced disease requiring PET-CT prior to starting treatment, we believe that initial use of a
CT chest for diagnosis rather than a full staging CT chest, abdomen and pelvis is safe practice.



Clinical Probability—-Based Evaluation of an Al Algorithm for Pulmonary
Embolism Detection on CT Pulmonary Angiography

T. Ayglon', A. Ayobi?, M. Cotena?, P. Taourel', "Montpellier/FR, ?La Ciotat/FR

Purpose/Objectives

Pulmonary embolism (PE) is a frequent and potentially life-threatening condition requiring rapid diagnosis, with CT pulmonary
angiography (CTPA) as the reference imaging modality [1]. Artificial intelligence (Al) has shown potential to assist radiologists,
particularly in high-workload settings or in patients with low-to-moderate clinical probability [2]. However, continuous validation of
these tools remains essential. The primary objective of this study was to evaluate the overall diagnostic performance of the Al
software CINA-PE (Avicenna.Al) for PE detection. The secondary objective was to assess Al performance according to Wells
score, Geneva score and embolus location.

Methods & Materials

This retrospective single-center study included patients who underwent CTPA for suspected PE (chronic and acute) between
July and November 10, 2024. Clinical data were used to classify patients into “PE unlikely” (Geneva score < 2, Wells score < 4)
and “PE likely” (Geneva score > 2, Wells score > 4). The reference standard consisted of an expert retrospective review of
CTPA images, radiology reports, clinical information, and Al outputs. Diagnostic performance metrics of the Al software were
calculated overall and stratified by clinical probability and embolus location.

Results

A total of 497 cases were included (6% prevalence). Overall Al performance showed a sensitivity of 77%, specificity of 98%,
positive predictive value of 74%, and negative predictive value of 99%. Specificity remained consistently high (>95%) across all
clinical probability groups based on Geneva and Wells scores. Sensitivity decreased to 73% in patients with low clinical
probability. Topographic analysis demonstrated optimal detection of proximal PE, with lower sensitivity for segmental (62%), as
shown in Table 1.

Subgroup Sensitivity [95% CI] Specificity [95% CI]
Overall 76.7% [57.7% - 90.1%)] 98.3% [96.7% - 99.3%)
PE Unlikely (Geneva score) | 73.3% [44.9% - 92.2%] 98.9% [97.0% - 99.8%)]
PE Likely (Geneva Score) 80.0% [51.9% - 95.7%)] 97.1% [93.5% - 99.1%)]
PE Unlikely (Wells score) 73% [52.2% - 88.4%)] 98.2% [96.6% - 99.2%]
PE Likely (Wells score) 100% [39.8% - 100%)] 100% [73.5% - 100%)]
Saddle PE 100% [15.8% - 100%)] NA
Main PE 100% [29.2% - 100%)] NA
Lobar PE 100% [59.0% - 100%)] NA
Segmental PE 61.5% [31.6% - 86.1%)] NA

Algorithm's sensitivity and specificity across clinical probability and anatomical location of PE. (NA = Not Applicable).

Conclusion

Al-assisted analysis of CTPA demonstrated high specificity and negative predictive value, supporting its utility for the reliable
exclusion of pulmonary embolism in clinical practice. However, reduced sensitivity for distal emboli highlights the continued
necessity of expert radiologist interpretation. Prospective multicenter studies are warranted to confirm these findings and to
further define the optimal role of Al in the diagnostic workflow for pulmonary embolism.
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Associations Between Emphysema Severity, Sputum Biomarkers, and Cell
Composition in Smokers With and Without COPD

J. Zuchowska, K. Mycroft-Rzeszotarska, P. Korczynski, I. Ciesielska-Markowska, K. Pulik, M. Wrébel, Z. Bartoszewicz,
P. Nejman-Gryz, K. Gorska; Warsaw/PL

Purpose/Objectives

Pulmonary emphysema is one of the phenotypes of chronic obstructive pulmonary disease (COPD) and is driven by chronic
inflammation in the respiratory system. The aim of this study was to determine the relationship between the cellular composition
of induced sputum, the concentrations of selected biomarkers in induced sputum, and the severity of emphysema in patients
with COPD and in smokers without COPD.

Methods & Materials

The study included 55 patients with COPD and 23 smokers without airflow obstruction. Demographic and clinical data were
collected, including pulmonary function test results, sputum cellular composition, concentrations of selected biomarkers in
induced sputum measured using the Luminex method, and chest computed tomography findings. Emphysema severity was
defined as the percentage of lung parenchyma with attenuation values below —-950 HU. Patients were divided into groups with
mild (£20%) and severe (>20%) emphysema. Statistical analysis was performed using the Mann—Whitney U test and Spearman
correlation analysis.

Results

In the COPD group, patients with severe emphysema (n = 31, 55%) had a significantly lower percentage of lymphocytes in
induced sputum compared with patients with mild emphysema (n = 24, 45%) (6.5% vs. 11%, p = 0.036). The correlation
between lymphocyte percentage and emphysema severity approached statistical significance (r = -0.30, p = 0.055).
Concentrations of five molecules — MMP-9, IL-18, CXCL2, CCL2/MCP-1, and MMP-2 — were significantly higher in COPD
patients with severe emphysema.

In the control group (smokers without COPD), no significant association was found between sputum cytology and emphysema
severity. However, lower concentrations of IL-6 (7.6 [6.0-7.6] pg/mL vs. 15.3 [10.7-36.8] pg/mL, p = 0.024) and galectin-3 (2481
[2129-2874] pg/mL vs. 3827 [2705-6835] pg/mL, p = 0.042) were observed in individuals with severe emphysema (n = 5, 22%)
compared with those with mild emphysema (n = 18, 78%).

Conclusion

The association between a low percentage of lymphocytes in induced sputum and emphysema severity is specific to patients
with COPD and is not observed in smokers without airflow obstruction. This may suggest different mechanisms underlying
emphysema development in smokers with and without COPD.



Al-based Automated Coronary Artery Calcification Quantification for Accurate
and Efficient Reporting in Lung Cancer Screening: Comparison with Semi-
automated and Visual Assessment

K. Ochs, F. Ensle, J. Happe, T. Frauenfelder, J. Kroschke; Zurich/CH

Purpose/Objectives

Coronary artery calcification (CAC) is a relevant comorbidity in lung cancer screening and impacts overall survival. International
societies recommend reporting CAC on screening chest CT, yet the optimal reporting strategy remains uncertain. Beyond visual
assessment, fully automated Al-based quantification is now available. This study validates an Al-based quantification against
semi-automated (SA) Agatston scoring and evaluates potential efficiency gains and advantages over visual scoring that are
relevant for reporting incidental findings.

Methods & Materials

A total of 323 participants (55.7% male; median age 61 years; range 52—79 years) underwent non-ECG-gated low-dose CT for
lung cancer screening. CAC was quantified using semi-automated (SA) and fully automated Al-based Agatston scoring. Two
readers additionally performed visual CAC grading, with per-vessel scoring and overall plaque burden categorization. SA and Al
Agatston scores were mapped to CAD-RADS 2.0 plaque-burden classes; visual scores were mapped to Shemesh categories.
Agreement between continuous SA and Al scores was assessed using Spearman correlation and Bland-Altman analysis. Binary
CAC detection metrics (sensitivity, specificity, PPV, NPV, accuracy) and Cohen’s kappa were calculated. Processing times for
SA and visual scoring were compared using Wilcoxon signed-rank tests.

Results

Mean Agatston scores were 116.6 + 289.5 (SA) and 138.1 + 343.9 (Al), demonstrating strong correlation (Spearman r = 0.97).
Bland-Altman analysis showed a small bias of +21.5 with moderate limits of agreement from -156.5 to 199.5. Binary CAC
detection achieved sensitivity 0.91, specificity 0.97, accuracy 0.93, and kappa 0.85. Plaque-burden categorization showed high
agreement (kappa 0.79). SA vs Al categorical weighted kappa was 0.92, whereas agreement between SA and visual readers
was lower (weighted kappa 0.84 and 0.68). Inter-reader agreement by vessel was substantial (LM 0.73, LAD 0.81, LCX 0.81,
RCA 0.86). Processing time was significantly longer for SA (102.0 + 95.7 s) vs visual scoring (reader 1: 15.5 + 6.0 s; reader 2:
242 +7.4s;all p <.001).

Conclusion

Fully automated Al-based CAC quantification on non-ECG-gated low-dose CT demonstrates excellent agreement with semi-
automated Agatston scoring and high diagnostic accuracy for CAC detection. While semi-automated scoring remains time-
intensive, Al delivers accurate categorical plaque-burden estimates with no user interaction, representing a promising approach
for standardized, efficient reporting of incidental CAC in lung cancer screening.



Impact of applying Lung-RADS versus ESTI nodule management
recommendations to baseline scans in a population-based lung cancer
screening pilot

A. Gerris', C. Theuns', L. D'hondt"?, F. Stevens', J. Van Meerbeeck’, S. Marcelis', A. Snoeckx'; 'Antwerp/BE, 2Ghent/BE

Purpose/Objectives

Early detection of lung cancer through low-dose CT scans has already proven its effectiveness in reducing lung cancer-specific
mortality. Standardized nodule management is essential to balance early cancer detection with avoidance of unnecessary
follow-up. Lung-RADS (v2022) is currently one of the most widely used nodule management systems in screening programs,
while the recently introduced ESTI nodule management protocol aims to prevent major stage shift and overtreatment. Currently,
the comparison in real-world European screening programs remain limited. The purpose of this study was to compare follow-up
recommendations between ESTI and Lung-RADS (v2022) at baseline lung cancer screening.

Methods & Materials

All baseline LDCT examinations performed in 2025 from participants in the Flemish lung cancer screening pilot, ZORALCS (N =
878) were prospectively classified according to both the ESTI nodule management protocol and Lung-RADS (v2022). An Al-
based software (Aview LCSplus, Coreline soft) assisted through accurate lung nodule detection and Lung-RADS (v2022)
categorization. Recommended follow-up was categorized as 12-month follow-up, short-term follow-up (1, 3 or 6 months), or
diagnostic work-up after final analysis of the radiologist. Concordance and differences in follow-up recommendations between
both systems were analyzed.

Results

According to ESTI, 817/878 (93%) participants were assigned to a 12-month follow-up, compared with 834/878 (95%) according
to Lung-RADS. ESTI recommended a 6-month follow-up in 32/878 (4%), while Lung-RADS recommended this in 22/878 (3%). A
3-month follow-up was recommended in 16/878 (2%) and 6/878 (1%) of participants according to ESTI and Lung-RADS,
respectively. A 1-month follow-up was recommended in 2/878 (0.2%) participants according to ESTI, whereas this category is
not used in Lung-RADS. ESTI recommended a diagnostic work-up in 11/878 (1%) of participants, while Lung-RADS
recommended this work-up in 16/878 (2%) of participants. Overall concordance between ESTI and Lung-RADS follow-up
recommendations was 97% (95% CI: 0.96-0.98). ESTI resulted in more intensive follow-up recommendations in 2% of
participants.

Conclusion

At baseline lung cancer screening, follow-up recommendations according to the ESTI nodule management recommendations
and Lung-RADS (v2022) showed an excellent level of agreement. The vast majority of participants were assigned to a 12-month
follow-up by both systems, with an overall concordance of 97%. Only a small proportion of participants (2%) received a more
intensive follow-up recommendation according to ESTI, indicating minimal practical differences between both classification
systems in this screening cohort.



Cough Before You Scan: A Simple Maneuver Could Reduce Mucus-lduced
Indeterminate Airways Nodules In Lung Cancer Screening

C. Bettaieb, C. Pozzessere; Lausanne/CH

Purpose/Objectives

Opacities within the proximal airways are a frequent finding on low-dose CT performed for lung cancer screening and most
frequently represent secretions. However, a non-negligible proportion of missed lung cancers in screening programs arise from
the tracheobronchial tree, where lesions may be misinterpreted as mucoid impactions. When solitary, rounded, of non-mucoid
attenuation, distinguishing between mucus and true lesions may be challenging and, according to Lung-RADS v2022, a 3-
month follow-up CT is recommended. Since most of these opacities resolve at follow-up confirming their mucus nature, there is
a need for strategies to reduce useless short-term follow-up for mucus-mimicking nodules and improve true lesion identification.

Methods & Materials

In a lung cancer screening pilot project, a maneuver consisting of instructing participants to cough immediately before CT
acquisition was implemented to mobilize and expel the secretions within the proximal airways. Baseline LDCT was performed
according to European Society of Thoracic Imaging lung cancer screening technical recommendations, and screening results
were reported according to Lung-RADS 2022. A retrospective quality monitoring was performed to assess whether the
incidence rate of indeterminate proximal airway opacities could be reduced through cough effort. For the statistical analysis,
absolute and relative reduction percentages were calculated, and the probability of the effect was tested using a Bayesian
model with a weakly informative prior.

Results

Before the implementation of the cough effort maneuver, indeterminate airway nodules were reported in 7/377 participants
(1.9%). Following the implementation, this was found in 5/623 (0.8%). The coughing instruction led to a relative reduction of
56.8% and an absolute reduction of 1.05% in the number of short-term follow-up CTs for indeterminate proximal airway nodules.
Using a Bayesian approach, there was an estimated 92.15% probability that the cough maneuver was associated with a
reduction in lesion-mimicker endobronchial secretions.

Conclusion

A pre-scan cough effort may represent a simple maneuver to lower unnecessary short-term follow-up CTs for indeterminate
endobronchial nodules at no additional risk or cost and, thus, improve the efficiency of lung cancer screening.

A pre-scan cough effort may represent a simple maneuver to lower unnecessary short-term follow-up CTs for indeterminate
endobronchial nodules at no additional risk or cost and, thus, improve the efficiency of lung cancer screening.



Cyst-related lung cancers and Lung-RADS v2022 in three screening trials

E. Cavigli', G. Picozzi', D. Puliti', F. Cortez Ibanez?, G.R. De Luca®, S. Diciotti®, V. Miele', S. Delorme?, R. Kaaks?,
M. Mascalchi"?; 'Florence/IT, 2Heidelberg/DE, *CesenalIT

Purpose/Objectives
To determine the frequency and prognosis of cyst-related lung cancers in LDCT screening, and to evaluate the potential impact
of Lung-RADS v2022 on earlier detection.

Methods & Materials

Cyst-related lung cancers were identified by two experienced radiologists who jointly reviewed LDCT examinations from 714
screen-detected and 463 non-screen-detected lung cancers from the NLST, ITALUNG, and LUSI trials. Radiological features
were correlated with histology, staging, and survival. Lung-RADS v2022 criteria were retrospectively applied. Statistical
analyses included chi-square tests and Cox regression models.

Results

Seventy-three cyst-related lung cancers were identified: 44 among screen-detected cases (6.1%) and 29 (3 interval and 26
post-trial) among non-screen-detected cases (6.2%). Retrospective review revealed that 20/29 (68.9%) of non-screen-detected
cyst-related lung cancers were visible in prior LDCTs. Morphological patterns included unilocular cysts with mural nodules
(35/73, 41%), circumferential solid walls (19/73, 26%), and multilocular cysts (24/73, 33%). Histology revealed
adenocarcinoma/BAC in 50/73 cases (68.5%), squamous/adeno-squamous carcinoma in 16 (21.9%), and unclassified
carcinoma in 7 (9.6%). Five years after diagnosis, 35 patients (47.9%) had died. Mortality was significantly higher for non-
screen-detected (p=0.012) and stage IlI-IV cases (p<0.001). Lung-RADS v2022 criteria could have led to earlier diagnostic
work-up in 62/73 (84.9%) of cases.

Conclusion

Cyst-related lung cancers account for approximately 6% of lung cancers in LDCT screening. Screen detection and early-stage
diagnosis are associated with better prognosis. Application of Lung-RADS v2022 recommendations could facilitate earlier
identification and management of cyst-related lung cancers



Beyond the lungs: Al-enabled detection of hepatic steatosis on low-dose chest
CT in a european lung cancer screening population

T. Khennoufa, G. Fahrni, J. Bukowska, M. Derrouis, L. Righi, C. Bongard, K. Selby, C. Scneider, M. Fraga Christinet,
C. Von Garnier, D. Rotzinger, N. Vietti-Violi, C. Pozzessere; Lausanne/CH

Purpose/Objectives
To evaluate whether automated Al-based liver attenuation analysis can be reliably applied to low-dose chest CT examinations
and to assess the prevalence of hepatic steatosis as a relevant comorbidity in a European lung cancer screening population.

Methods & Materials

This retrospective study included 415 participants undergoing low-dose chest CT as part of a lung cancer screening program.
Automated liver attenuation measurements were obtained on all examinations using an Al-based liver segmentation tool
(TotalSegmentator) applied to the available upper abdominal coverage of chest CT scans.

Manual liver attenuation measurements using regions of interest (ROIls) placed at three hepatic levels were performed in a
randomly selected subgroup of 200 participants for comparison. Segmentation quality was visually reviewed in selected cases,
attenuation outliers, and discordant examinations (>5 HU). Liver attenuation values were converted to fat-fraction (FF)
equivalents using a validated linear equation. Hepatic steatosis was graded as absent (FF <5%), mild (5-14%), moderate (15—
28%), or severe (>28%). Agreement between automated and manual measurements was assessed using Bland—Altman
analysis and equivalence testing using Two One-Sided Tests(+5 HU).

Results

Automated liver segmentation was successfully achieved in all reviewed cases, with no significant segmentation failures.
Automated and manual liver attenuation measurements showed strong agreement (p < 0.001). Differences greater than 5 HU
were observed in 34 of 200 cases (17.5%), primarily attributed to heterogeneous hepatic fat distribution.

Based on fat-fraction grading, hepatic steatosis was identified in 197 of 415 participants (47%), including mild steatosis in 146
patients (35%), moderate steatosis in 38 patients (9.2%), and severe steatosis in 5 patients (1.2%).

Conclusion

When applied to low-dose chest CT acquired for lung cancer screening, Al-based liver attenuation analysis enables reliable
evaluation of hepatic steatosis. In this high-risk population, hepatic steatosis was identified in 47% of participants, including
moderate to severe disease in approximately 10%. These findings show that Al-based analysis of low-dose chest CT can
provide clinically relevant information beyond thoracic assessment, without additional imaging or radiation exposure.



Education and Training in Lung Cancer Screening: Results from a European
Survey

R. Mura', A. Kerpel-Fronius?, T.G. Blum?®, J. Chorostowska-Wynimko®*, P. Zolda', H. Prosch'; 'Vienna/AT, ?Budapest/HU,
3Berlin/DE, “Warsaw/PL

Purpose/Objectives
To explore the current status of lung cancer screening (LCS) training practices, identify existing gaps, and further define key
competencies to be included in LCS educational curricula.

Methods & Materials

As part of the European SOLACE project, a structured cross-sectional survey consisting of 11 closed- and open-ended items
was administered to a panel of European LCS experts. Participants were contacted via email and invited to individual Zoom
interviews, conducted between May and November 2025. Each interview lasted approximately 30 minutes. Descriptive statistics
were performed using IBM SPSS Statistics version 31.0 (IBM Corp., Armonk, NY, USA).

Results

Twenty-five LCS experts were interviewed (response rate 71.4%, 25/35) from 14 European countries, including 10 radiologists
(40%), 8 pulmonologists (32%), 4 thoracic surgeons (16%), 1 project manager (4%), 1 smoking cessation specialist (4%), and 1
general practitioner (GP) (4%). Reported training activities ranged from established programs (4/14 countries, mandatory in 2/4),
to learning initiatives (6/14) and/or planned programs (4/14). Radiologists (96%), pulmonologists (80%), and GPs (60%) were
identified as the main target groups for training. On a 6-point Likert scale (0= not important, 5= extremely important), experts
indicated limited awareness of training needs as the most relevant gap (mean score 2.8+2.2). Key educational areas to be
strengthened included management of incidental findings (4.5+0.6) and confident use of guidelines for nodule management
(mean 3.8+1.8). Among essential competencies for professionals involved in LCS, the highest-rated were competence in
managing incidental findings (mean 4.7+0.6), familiarity with guideline-based nodule management (mean 4.7+0.6), basic
knowledge of Al-based tools (mean 4.5+0.8), and effective communication with LCS participants (mean 4.5+1.1). Most experts
(23 out of the 24 respondents to this item, 95.8%) also supported integrating LCS-related education into residency curricula,
particularly in radiology (22/23, 95.7%), pulmonology (13/23, 56.5%), thoracic surgery (12/23, 52.2%), and general practice
(10/23, 43.5%).

Conclusion

The findings reveal a highly heterogeneous LCS training landscape across Europe—further challenged by limited awareness of
training needs—and underscore the importance of developing shared European curricula. Key priorities include strengthening
technical skills alongside structured communication training. Future efforts should focus on translating these results into
actionable educational frameworks applicable across different European contexts.
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CT manifestations of interstitial lung disease in Sjogren’s disease

M.M. Aabel, N. Moe', A.-M. Hoffmann-Vold', H. Prosch?, T. Frauenfelder®, A. Glnther', K. Kastrati?, D. Kifjak?, M. Sprecher®,
T.M. Aalgkken'; 'Oslo/NO, 2Vienna/AT, 3Zurich/CH

Purpose/Objectives

Sjogren’s disease (SjD) is one of many connective tissue diseases (CTDs) associated with interstitial lung disease (ILD), which
represents the most common extra-glandular manifestation of SjD. Reported frequencies of ILD in SjD and the distribution of
ILD patterns, vary across studies.

Our aim was to explore demographic data, quantify the frequency of SjD associated ILD, and characterize CT patterns in a
large, well-defined cohort of patients with confirmed SjD.

Methods & Materials

All SjD patients at Oslo University Hospital registered in the Norwegian systemic CTD and vasculitis register (NOSVAR) at the
Department of Rheumatology were enrolled. Patients fulfilled SjD diagnosis, according to the 2016 American/European
classification criteria.

Chest CT scans were performed after CTD diagnoses were made in all patients, and n=242 patients (75%) had more than two
CT scans spaced over at least one year. Follow-up extended up to 20 years. CT scans were reviewed in consensus by two
experienced thoracic radiologists. ILD patterns were classified according to the 2025 international multidisciplinary classification
of the interstitial pneumonias.

Results

The study included 321 patients with SjD (91% female). Mean age at the most recent CT examination was 62 years (range: 14—
97 years). ILD was identified in 86 patients (27%). Lymphoid interstitial pneumonia (LIP) was the predominant pattern, present
in 61 patients (19%) and comprising 70% of all patients with ILD (61 of 86). Most LIP cases demonstrated an isolated cystic
pattern with lower-lung predominant cysts. However, a subset exhibited a mixed pattern, characterized by cysts in addition to
diffuse, smooth septal thickening, differing from the typical non-specific interstitial pneumonia (NSIP) pattern (Figure 1).
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Manifestations of the LIP pattern in 9 selected patients



Additionally, small, solitary cysts, clearly distinguishable from other abnormalities but too sparse to fulfill LIP criteria, were
observed in 57 patients (18%), meaning overall presence of cystic lung changes was found in 118 of 321 patients (37%).

The remaining ILD patterns were seen in 25 patients (8%), and the identified patterns were; NSIP/organizing pneumonia (OP)
overlap (3%), NSIP (2%), usual interstitial pneumonia (UIP) or probable UIP (<2%), bronchiolocentric interstitial pneumonia
(1%) and OP (<1%). Of these, 15 of 25 (60%) had an additional confirmed CTD diagnosis besides SjD, and the ILD pattern
observed could be attributed to the second CTD diagnosis.

Conclusion

ILD was present in 27% of patients. LIP was strongly associated with SjD, outnumbering all other ILD patterns in our cohort,
demonstrating different results from previous publications, where NSIP is described to be the most prevalent SjD-ILD pattern.
Cysts were common (37%) and may represent mild or early forms of LIP.



Head-to-Head Comparison of Three Visual CT Scores and Two Lung Texture
Analysis Software in Systemic Sclerosis—Associated Interstitial Lung Disease

N. Landini', M.E. Diana’, G. Pellegrino?, D. Mohammad Reza Beigi'®, M. Orlandi*, C. Bruni®$, M. Matucci-Cerinic?, V. Ricceri',
G. Morana’, C. Catalano’, V. Panebianco'; 'Rome/IT, Milan/IT, *Crotone/IT, “Modena/IT, 5Zurich/CH, ®Florence/IT, "Treviso/IT

Purpose/Objectives

Visual CT scoring and automated lung texture analysis (LTA) are widely used to quantify interstitial lung disease related to
systemic sclerosis (SSc-ILD), but their relative performance remains incompletely defined. This study aimed to compare three
visual scoring methods and two commercially available LTA software tools in terms of their association with pulmonary function
impairment, as well as to evaluate agreement between visual and automated quantification of ILD extent.

Methods & Materials

In this retrospective multicenter study, patients with SSc-ILD who underwent chest CT and pulmonary function tests within one
month were included. Lung involvement was visually assessed using three scoring methods (five anatomical levels, six levels,
and whole-lung evaluation) and quantitatively analyzed using two LTA software tools (AVIEW and IMBIO). Associations
between CT-derived metrics and forced vital capacity (% predicted, FVC%) and diffusion capacity for carbon monoxide (%
predicted, DLCO%) were evaluated using multivariable regression models adjusted for clinical covariates. Agreement between
visual and automated assessments of ILD extent was analyzed using Bland—Altman analysis.

Results

Forty-nine patients were included (40 women; median age, 59 years). Visual scoring yielded a median ILD extent ranging from
17% to 23%, whereas LTAs reported lower median extents (5.0% for AVIEW and 9.7% for IMBIO). ILD extent showed
significant associations with FVC% (adjusted R? up to 0.413 for visual scores and 0.369 for LTAs) and with DLCO% (adjusted
R? up to 0.292 and 0.274, respectively). Among LTA-derived metrics, reticulation/fibrosis extent demonstrated the strongest
associations with functional impairment (FVC%, adjusted R? up to 0.469; DLCO%, up to 0.278). Compared with visual scoring,
LTAs systematically underestimated ILD extent, with mean differences of up to =15%, and discrepancies increased with greater
disease burden.

Conclusion

Both visual scoring and LTA provide meaningful information on functional impairment in SSc-ILD, although with differing
performance profiles. Reticulation/fibrosis represents the most robust LTA-derived marker of pulmonary function impairment.
However, LTAs tend to underestimate overall ILD extent compared with visual assessment, a factor that should be considered
when applying automated quantification in clinical practice.



iLARS: Imaging Biomarkers for Progression of Interstitial Lung Abnormalities
to IPF

T. Schnitzler'?, J.H. Sohn?; 'Aarau/CH, 2San Francisco/US

Purpose/Objectives
Interstitial lung abnormalities (ILA) are incidental findings on chest CT, and a subset of individuals with ILA progress to idiopathic
pulmonary fibrosis (IPF), a progressive disease with poor prognosis.
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Representative ILA examples. (A) Mild basal subpleural reticulations (red arrows) in a 50-year-old woman with no progression
over 10 years (B). (C) Bibasilar subpleural reticulations in a 56-year-old man that progressed to a usual interstitial pneumonia
pattern over 10 years (D, black arrow).

Early risk stratification is essential to enable timely clinical intervention. Therefore this study develops and multicontinentally
validates the Interstitial Lung Abnormality Risk Score (iLARS), a visually assessable imaging-based model for predicting
progression from ILA to IPF.

Methods & Materials
In this multicontinental retrospective case-control study, 743 patients with CT-defined ILA were analyzed; 220 progressed to IPF
(high-risk) and 100 remained stable for =5 years (low-risk).



Retrospective Multicenter Validation Study
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The iLARS model was developed and externally validated across four cohorts from North America, Asia, and Europe (n = 100,
79, 67, and 31).

Results

Central fibrosis (OR = 10.78, 95% Cl: 4.35-26.75; p < 0.001) and anterior involvement (OR = 5.92, 95% CI: 2.60-13.46; p <
0.001) were independent predictors of progression. Internal validation showed strong performance (AUC = 0.915). External
validation yielded AUCs of 0.922, 0.935, and 0.812. The European cohort (high-risk only) demonstrated high sensitivity (96.8%)
and positive predictive value. Combined external validation (n = 246) achieved AUC = 0.913, balanced accuracy = 0.838, and
specificity = 0.884.



ROC Curves: Primary and External Validation
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was trained on PD to predict high-risk ILA. AUCs are shown in the legend. The table summarizes performance metrics. ROC
analysis was not applicable for ED4, which included only high-risk cases.

Conclusion
iLARS identifies central and anterior fibrosis as key imaging predictors of progression to IPF, enabling early, clinically actionable
risk stratification using visual CT assessment.



Tracheal Remodeling as a Structural Marker of Progression in Fibrotic
Interstitial Lung Disease

A. Poellinger, A. Depotter, A. Peters, H. Bajercius, P. Todorova, A. Pahud de Mortanges, B. Maurer, C. Horvath, A. Sarbu,
L. Lerch, S. Guler; Bern/CH

Purpose/Objectives

The clinical relevance of tracheal remodeling in fibrotic interstitial lung disease (ILD) is poorly understood. The purpose of our
study was to evaluate whether changes in tracheal structure correlate with functional decline and predict progressive pulmonary
fibrosis (PPF).

Methods & Materials

In 100 ILD patients (50 progressive, 50 non-progressive) with two CT scans (follow-up interval ~22 months) and pulmonary
function tests (PFTs), two readers measured tracheal cross-sectional area (Area), maximal (maxDM), and perpendicular
diameter (DM90) at baseline (t,) and follow-up (t;). Reader-averaged values and longitudinal changes (ACT) were calculated.
Structure-function associations were assessed using Pearson correlations and multivariable models. Logistic regression
evaluated predictors of PPF (per ATS/ERS criteria).

Results

Inter-reader agreement for all tracheal measurements was excellent (ICC > 0.90 for t, and t; metrics). Baseline tracheal metrics
showed no association with FVC or DLCO (|r|<0.10). In contrast, tracheal enlargement over time strongly correlated with
functional decline (AArea r=-0.45, AmaxDM r=-0.40, ADM90 r=-0.50; all p<0.001). In multivariable models, AmaxDM and
ADMO90 independently predicted AFVC after adjustment for baseline PFTs.

For PPF, AArea_mean significantly predicted progression (OR 1.04 per mm? increase, p=0.003). In terms of diameter change,
ADM90 was also significant for predicting progression, while AmaxDM showed a strong trend.

Conclusion

Longitudinal tracheal enlargement is closely linked to functional decline and provides independent prognostic information for
progressive pulmonary fibrosis (PPF). Remodeling with progressive tracheal enlargement represents a structural marker of
progressive fibrotic behavior and may serve as a simple CT-based biomarker for risk stratification.



Interstitial Lung Abnormalities assessment in first- degree relatives of
pathogenic Telomere-Related Gene variant carriers, using Deep Learning
based Automated Quantification Tool

E. Caillat', P.-Y. Brillet?, A. Mageau', C. Guerin', C. Kannengiesser', S. Jouneau®, G. Prevot*, S. Marchand-Adam?,

L. Wemeau®, E. Lainey', H. Nunes?, J. Cadranel’, D. Israel-Biet', M. Reynaud-Gaubert?, P. Bonniaud’, I. Ba', V. Cotting,

S. Gueguen', A. Khalil', B. Crestani', R. Borie', M.-P. Debray'; 'Paris/FR, 2Bobigny/FR, *Rennes/FR, “Toulouse/FR, SLille/FR,
8Marseille/FR, "Dijon/FR, éLyon/FR

Purpose/Objectives
To describe the prevalence and subtypes of interstitial lung abnormalities (ILAs) in first -degree asymptomatic relatives of
Telomere-Related-Gene (TRG) variant carriers with pulmonary fibrosis.

Methods & Materials

Multicentric prospective cohort study of 182 asymptomatic first-degree relatives of TRG pathogenic variant carriers with
pulmonary fibrosis, RADICOFIFA-ILD2 [5], extending from 2017 to 2025. According to the ERS Recommendations[1], a chest
CT scan was performed in subjects above the age of 40 . All CT scans were reviewed by two radiologists (a senior thoracic
radiologist specialized in interstitial lung disease (ILD) and a second-year radiology resident), for presence, extent and type of
ILAs, according to the Fleischner Society guidelines [2][3]. Discrepancies were solved by a third senior thoracic radiologist
specialized in ILD. All CT scans were then evaluated using a commercially available deep learning-based quantification
software dedicated to ILAs (AVIEW, Coreline Soft). Their extent was measured per all lung volume and per lung zone [2]. The
extent reported by radiologists was compared to the one provided by the software.

Results

Out of the 182 subjects, 109 had a CT scan available for review. 15/109 (14%) showed a radiological pattern of diffuse ILD,
29/109 (27%) showed early interstitial changes, among whose 16/29 (55%) were ILAs and 13/29 (45%) were equivocal
abnormalities. Among ILAs, 7/16 (44%) were extensive and only one was of fibrotic subtype. 84% (24/29) of the early interstitial
changes showed a subpleural predominance and the average number of affected lung zones was 2.58. None of the visually
classified ILAs had a percentage of abnormalities in a lung zone above 5% using the software, and the median percentage of
total abnormal lung volume in the CTs with early interstitial changes was 2.8% [0.13;0,70].

Conclusion

Among first-degree relatives of pulmonary fibrosis patients carrying TRG variants, ILA prevalence is nearly four times higher
(27%) than in the general population[4]. 14% also exhibit undiagnosed diffuse ILD. The extent of interstitial abnormalities
detected via Atrtifical Intelligence remained below the 5% per lung zone threshold typically used for visual analysis. This
discrepancy suggests that current diagnostic thresholds may need to be recalibrated specifically for Al-driven solutions.
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Chest HRCT Phenotypes in Cardiac Sarcoidosis: Analysis According to “High-
resolution CT phenotypes in pulmonary sarcoidosis: a multinational Delphi
consensus study”

J. Zuchowska, A. Goljan- Geremek, P. Nejman-Gryz, A. Kotodzinska, M. Kobylecka, E. Puscinska, R. Krenke; Warsaw/PL

Purpose/Objectives
To characterize chest HRCT phenotypes in patients with cardiac sarcoidosis (CS) using imaging features assessed according to
the framework established in the multinational Delphi consensus study on pulmonary sarcoidosis.

Methods & Materials

Among 69 patients with sarcoidosis, CS was diagnosed in 24 patients. At the time of analysis, chest CT examinations suitable
for detailed parenchymal assessment were available in 21 of these patients. CT scans were evaluated using a structured
approach based on definitions and phenotypic categories proposed in the study “High-resolution CT phenotypes in pulmonary
sarcoidosis: a multinational Delphi consensus study.” Lung involvement was classified as fibrotic or non-fibrotic, and
parenchymal patterns were categorized according to the Delphi HRCT phenotypes. Chest radiographs were assessed using the
Scadding scale. Demographic data, including age, sex, and body mass index, were recorded.

Results

Cardiac sarcoidosis was identified in 24 patients (34.8% of the total cohort), including 10 women (41.7%) and 14 men (58.3%).
Among the 21 patients with available chest CT, a fibrotic lung phenotype was observed in 5 patients (23.8%), while 16 patients
(76.2%) demonstrated a non-fibrotic phenotype.

According to the Delphi-based HRCT classification, non-fibrotic phenotypes were predominantly characterized by diffuse
micronodular involvement along bronchovascular bundles and subpleural regions (types A and B), with nodular or consolidative
patterns observed less frequently. Fibrotic phenotypes most commonly exhibited bronchocentric reticular abnormalities
corresponding to Delphi fibrotic types A and B. Advanced fibrotic manifestations, such as honeycombing or fibrocavitary
disease, were uncommon. Coexistence of inflammatory and fibrotic imaging features was noted in several patients.

Conclusion

In patients with cardiac sarcoidosis, chest HRCT frequently demonstrated concomitant pulmonary involvement, including fibrotic
changes. Application of the multinational Delphi consensus HRCT framework revealed marked heterogeneity of lung
phenotypes in this population, reflecting the systemic and multi-organ nature of the disease. Standardized CT-based
phenotyping may provide complementary information in patients with cardiac sarcoidosis, supporting a more comprehensive
assessment of disease burden and potentially aiding risk stratification beyond cardiac involvement alone.



Quantitative assessment of pulmonary fibrotic tissue volume in interstitial
lung diseases using artificial intelligence

E. Pershina', I. Tyurin', Z. Magomedova', A. Shavalieva', A. Dzaurov', O. Lukina?, M. Stalkov?, N. Primak?, Y. Manakova*,
A. Oganesyan'; "Moscow/RU, 2Saint Petersburg/RU, Vladivostok/RU, *Novosibirsk/RU

Purpose/Objectives

Interstitial lung diseases (ILDs) comprise a heterogeneous group of disorders associated with pulmonary fibrosis, which has a
major impact on prognosis and treatment selection. High-resolution computed tomography (HRCT) is the primary imaging
modality for ILD evaluation. In the context of emerging antifibrotic therapies, there is an increasing need for objective and
reproducible quantitative assessment of fibrotic lung involvement.

The aim of this study was to develop and validate an Al-based method for automated segmentation and quantitative
assessment of pulmonary fibrosis volume on HRCT.

Methods & Materials

A dataset of 1,687 HRCT examinations from patients with various ILDs was retrospectively collected. Expert thoracic
radiologists manually annotated fibrotic regions on 10-15 axial slices per scan, generating binary segmentation masks. A deep
learning model based on the DeeplLabV3 architecture with an EfficientNet-B3 encoder was trained to perform pixel-wise
segmentation of fibrotic tissue. Model performance was evaluated on an independent test set of 300 HRCT scans not included
in training. Segmentation accuracy was assessed using the Dice similarity coefficient.

Results

The trained Al model achieved a Dice coefficient of 0.77, demonstrating high agreement with expert manual annotations. The
system enabled precise volumetric quantification of fibrotic changes both at the lobar and whole-lung levels. In a representative
clinical case of rheumatoid arthritis—associated ILD, the algorithm provided detailed regional fibrosis percentages and absolute
volumes, facilitating objective assessment of disease extent.

Baseline HRCT image (right), expert-based manual annotation of fibrotic tissue (center), and Al-based segmentation with
quantitative fibrosis assessment (left

Conclusion
The proposed Al-based approach provides reliable automated quantification of pulmonary fibrosis on HRCT, offering objective
metrics that may support clinical decision-making and monitoring of ILD progression.
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Recognition of Interstitial Lung Disease on Thoracic CT: Impact of initial
radiology report on time to specialist referral

R. Patel, S. Desai, P. George, A. Devaraj; London/GB

Purpose/Objectives

Patients with fibrotic interstitial lung diseases (ILD) often first present with non-specific respiratory symptoms to the emergency
department or non-specialist general medical teams and may undergo thoracic CT as part of the initial workup. We conducted a
service evaluation to determine whether the quality of initial thoracic CT reporting was associated with time to referral to
specialist respiratory services.

Methods & Materials

A review was conducted of all new referrals to a specialist ILD clinic at a tertiary respiratory medicine centre from January to
March 2024. All externally acquired CTs with available reports that were performed from the time of presentation, but before
referral to specialist centre were reviewed. CTs were reviewed by a thoracic radiologist and the presence/absence of fibrotic ILD
was confirmed. Reports for all CTs with confirmed fibrotic ILD were scored as: 0 = no mention of ILD or fibrosis in report; 1 = ILD
or fibrosis mentioned in report, but significance understated or ambiguous; 2 = explicit mention of fibrotic ILD, including
emphasis of diagnosis in conclusion. The time between external CT to specialist respiratory outpatient appointment was
compared for those with scores of 0/1 versus 2. All reports were also reviewed for whether respiratory referral was
recommended.

Results

A total of 114 patients were evaluated. Patients with no CT evidence of ILD (n=7) and those without previous imaging/reports
(n=51) were excluded, leaving 56 patients with 114 CTs in the final analysis. 77/114 (68%) reports were assigned a score of 2,
22/114 (19%) were assigned a score of 1 and 15/114 (13%) a score of 0. Among patients not already under local respiratory
medicine care (n=28), 0/15 reports assigned 0 or 1 included a recommendation for respiratory referral. 5/13 (38%) reports with a
score of 2 did include this recommendation. Median time to specialist ILD outpatient review was significantly longer for patients
with initial CT reports assigned 0 or 1 compared to reports assigned 2 (478 [121-2257] vs 196 [36-1611] days; p<0.005). After
excluding patients under a local respiratory team, the time to specialist review was 492 days (121-2557) for patients with initial
CT reports assigned 0 or 1 versus 271 days (76-1711) for reports assigned 2 (p=0.18).

Conclusion

There was a greater time from initial CT to specialist ILD outpatient review when pre-referral CT reports were scored as unclear
or inaccurate, highlighting the potential impact of radiology reporting on downstream clinical decision making, and the need for
clear report terminology and referral guidance.



Relative "Normal Appearing Lung" Volume as a Novel CT Prognostic
Biomarker in Patients with Fibrotic Interstitial Lung Disease

D. Juskanic'?, L. Patrovic', Z. Berecova?, M. Chmelik'3, S. Holly"4; 'Nitra/Sk, 2Bratislava/Sk, 3Pre$ov/Sk, “Prague/CZ

Purpose/Objectives
To evaluate the prognostic significance of relative "normal appearing lung" volume (rNALV) on high-resolution computed
tomography (HRCT) as a novel biomarker for disease mortality in patients with fibrotic interstitial lung disease (ILD).

Methods & Materials

This pilot retrospective cohort study included HRCT scans from 37 patients with a working diagnosis of usual interstitial
pneumonia (UIP) at the time of referral, who underwent chest HRCT between January 2016 and December 2022. Six patients
were excluded due to incomplete data. An older cohort was selected to minimize time bias, as mortality was the primary
endpoint. NALV was measured from CT using commercially available software (contextflow, Gmbh, Vienna, Austria). INALV
was defined as lung parenchyma without interstitial abnormalities divided by predicted TLC of a healthy subject of the same
height, age and sex. Dates of death were obtained from the Civil Registry Office in Slovakia. Kaplan-Meier survival curves were
generated for 3 groups based on rNALV. Cox proportional hazards model assessed the association between rNALV percentage
and mortality. Age at the time of the HRCT scan was also included in the model.

Results

Higher percentages of rNALV were significantly associated with improved survival. In the >80% rNALV category, median
survival was 61 months. In the 40-80% rNALV group, median survival was 56 months. In the <40% rNALV category, median
survival was 11 months. According to the log-rank test the difference between groups was significant (p < 0.001).

Each 10% increase in rINALV was associated with a 27% reduction in mortality risk (HR = 0.73, 95% CI 0.59 — 0.91, p = 0.004).
Age had a small effect on survival time (HR = 1.05, 95% CI 1.00 — 1.11, p = 0.074).

Conclusion

Relative "normal appearing lung" volume extracted from HRCT is a promising novel prognostic biomarker in patients with fibrotic
ILD. This easily quantifiable measure offers a practical tool for risk stratification and holds potential for treatment decision-
making in the future. Further prospective studies are necessary to validate these findings in larger and more diverse ILD
cohorts.



Ultra-High-Resolution Photon-Counting CT for ILD in Systemic Sclerosis

J.-B. Faivre, F.-J. Feretz, Y. Gaillandre, S. Khung, P. Felloni, A. Hutt, C. Gkizas, B. Longere, F. Pontana; Lille/FR

Purpose/Objectives

To compare the detection and characterisation of interstitial lung disease (ILD) elementary lesions in systemic sclerosis using
ultra-high-resolution (UHR) photon-counting detector CT (PCCT) versus high-resolution CT (HRCT) from a third-generation
dual-source energy-integrating detector CT.

Methods & Materials

This retrospective study included 50 patients with systemic sclerosis and ILD (34 females; mean age: 59.8 years), each
undergoing both HRCT and PCCT-UHR for follow-up with clinical and functional stability between scans. HRCT parameters:
collimation 2x96x0.6 mm; pitch 2; Sn150kV; 150 mAs with automatic modulation; 1 mm slices; 5122 matrix; BI57 kernel; iterative
reconstruction (ADMIRE level 4). PCCT-UHR parameters: collimation 2x120x0.2 mm; pitch 2; Sn100kV or Sn140kV depending
on body habitus; automatic tube current modulation (1Q level 36); 0.2 mm slices; 10242 matrix; BI60 kernel; QIR level 4. Image
analysis included tracheal noise measurement and qualitative scoring (0—3 scale) of ground-glass opacities, intralobular
reticulations, bronchiectasis, bronchiolectasis, and honeycombing on 1 mm slices.

Results

The mean interval between scans was 33 + 25 months. Despite higher image noise with PCCT-UHR (63.1 £ 15.2 HU vs 32.2 +
6.7 HU; P < 0.001), overall image quality was subjectively superior (P = 0.0067). PCCT-UHR yielded significantly improved
visualization of ground-glass opacities (P < 0.001), intralobular reticulations (P < 0.001), bronchiectasis (P < 0.001),
bronchiolectasis (P < 0.001), and honeycombing (P = 0.0031). Radiation dose was significantly lower with PCCT-UHR (CTDIvol:
3.8 £ 1.3 mGy; DLP: 126.5 + 39.3 mGy-cm) compared to HRCT (CTDIvol: 5.8 + 1.4 mGy; DLP: 200.3 + 56.8 mGy-cm; P =
0.0008).

Conclusion
Ultra-high-resolution PCCT significantly enhances the detection of elementary ILD features in systemic sclerosis while reducing
radiation exposure, supporting its added value in longitudinal morphological assessment.



Interstitial lung abnormalities in oncologic patients with drug-induced
pneumonitis: prevalence, radiological and clinical correlations

R. Hayoz, N. Mansouri, C. Bongard, L. Righi, M. Obeid, C. Dromain, D. Rotzinger, C. Pozzessere; Lausanne/CH

Purpose/Objectives

Interstitial lung abnormalities (ILA) have been associated with increased all-cause mortality. In oncologic patients, the
relationship between pre-existing ILA and drug-induced pneumonitis (DIP) remains poorly understood. This study aimed to
assess the prevalence of pre-existing ILA in patients who developed DIP, investigate their influence on DIP severity and
radiological pattern, and evaluate ILA progression after DIP.

Methods & Materials

We retrospectively analyzed CTs of cancer patients with confirmed DIP between 2020 and 2025. Two blinded readers assessed
the presence and type of ILA at baseline CT, DIP pattern at the time of pneumonitis, and ILA progression on subsequent scans
(=30days post-DIP). Categorical variables were reported as percentages. Statistical analysis included percentages for
categorical variables, Cohen’s Kappa for inter-reader ILA agreement, and Spearman’s rank correlation for ILA-DIP severity
association.

Results

ILA were identified in 21/88 patients (24%; 6 females; median age 70 years, range 59-82). The predominant ILA pattern was
subpleural non-fibrotic (81%, n=17). Inter-reader agreement was substantial (k=0.655). ILA was mentioned in only one baseline
radiological report. Organizing pneumonia was the most frequent DIP pattern for both non-ILA and ILA subgroups (50% and
62%, respectively). Grade =22 pneumonitis was recorded in 44 (50%) non-ILA and in 12 (57%) ILA patients. A weak, non-
significant, positive correlation emerged between ILA and DIP severity (rho=0.174, p=0.126). Following DIP, ILA progression
was detected in 11 patients (52%).

Conclusion

ILA are relatively common in oncologic patients but remain substantially underreported. Although their correlation with DIP
severity was weak and not statistically significant, ILA progression occurred in over half of cases post-DIP, suggesting a
potential impact on long-term pulmonary outcomes and patient management.



Diagnostic yield and complication predictors of CT-guided transthoracic lung
biopsy: A single-center retrospective analysis

G.B. Sari; Ankara/TR

Purpose/Objectives
To evaluate the diagnostic yield of CT-guided transthoracic lung biopsy (TTLB) and to identify independent predictors of
procedure-related complications, with the aim of improving pre-procedural risk stratification and biopsy planning.

Methods & Materials

In this single-center retrospective study, patients who underwent CT-guided TTLB between January 2023 and December 2024
were reviewed. After applying exclusion criteria (extrapulmonary biopsies, repeat procedures, molecular-only samples, aborted
procedures, and incomplete imaging data), 137 patients were included.

Recorded variables included lesion size, location and morphology, patient position, presence of emphysema or pleural effusion,
needle entry angle, number of pleural passes, and length of aerated lung parenchyma traversed by the needle. Pathology
results were categorized as diagnostic or non-diagnostic. Complications (pneumothorax, pneumomediastinum, pulmonary
hemorrhage, hemoptysis) were documented, including pneumothorax size and need for intervention.

Univariable analyses were performed to assess factors associated with complications. Variables with clinical relevance or
statistical significance were entered into multivariable logistic regression analysis.

Results

Diagnostic yield was 92.7% (127/137). The most common complication was pneumothorax (23.4%), while intervention-requiring
pneumothorax occurred in 3.6% of patients. Pneumomediastinum was rare (0.7%), and no hemoptysis was observed.

On univariable analysis, smaller lesion size and non-subpleural lesion location were associated with higher complication rates.
Needle entry angle and number of needle adjustments were not significantly associated with complications.

In multivariable analysis, the length of aerated lung parenchyma traversed by the needle was an independent predictor of
complications (OR=1.03, p=0.014). Lesion location was also independently associated with complications (p=0.018), whereas
lesion size showed borderline significance (p=0.068). Needle entry angle, needle manipulation count, and emphysema were not
independent predictors.

Figure 1. CT-guided transthoracic biopsy of an 18x14 mm left lower lobe paravertebral lesion in prone position. Needle path
length in lung parenchyma (yellow arrow), pleural passes (3), and entry angle (blue star) are shown. Post-procedural
pneumothorax (blue arrow) and perilesional hemorrhage (green arrow)are visible



Table 1. Patient and lesion characteristics in diagnostic and non-diagnostic biopsies
|Characteristic Diagnostic (n=127) |Non-diagnostic (n=10) |p
Age (years) 65.7 £ 10.5 68.1+11.6 >0.05
|Sex #0.05
Male 84 (66.1%) 6 (60.0%)

Female 43 (33.9%) 4 (40.0%)

Lung lobe =0.05
Upper lobe 73 (57.5%) 3 (30.0%)

Middle lobe / lingula 9 [7.1%) ]
(Lower lobe 45 (35.4%) 7 (70.0%)

Lesion long axis [mm) 46.8+27.1 28.4+18.9 <0.05
|Lesion short axis (mm) 35.2+20.8 18.6+11.7 <0.05
Lesion location <0.05
|Subpleural 78 (61.4%) 3 (30.0%)

{Peripheral 34 (26.8%) 5 (50.0%)

|Central 8 (6.3%) 2 (20.0%)

Any complication 45 (35.4%) 4 (40.0%) =0.05
|Pneumothorax 30 (23.6%) 2 (20.0%) =0.05
{Pneumothorax requiring intervel5 [3.9%) 0|=0.05
Hemorrhage 25 (19.7%) 2 (20.0%) =0.05
{Pneumomediastinum 1(0.8%) 0|=0.05
Hemoptysis 0 0|—

T
Diagnostic and non-diagnostic biopsies were similar in age, sex, and lobe distribution. Non-diagnostic cases had smaller lesions

and less frequent subpleural location, indicating that diagnostic failure was mainly related to lesion size and anatomical location.

Table 2. Factors associated with cum;ﬁlicatiun development

Variable Complication {n=43) Mo complication {n=88) P
Pathology diagnosis =0.05
Malignant 38 (77.6%) 68 (77.3%)

Benign 7(14.3%) 14 (15.9%)

Mon-diagnostic 4(8.2%) 6 (6.8%)

Lung lobe =0.05
Upper lobe 31(63.3%) 45 (51.1%)

Middle lobe / lingula 3(6.1%) 6 (6.8%)

Lower lobe 15 (30.6%) 37(42.1%)

Lesion long axis {mm) 35.1+18.3 50.6+294 <0.05
Lesion short axis (mm) 2581129 38.2+22.8 <0.05
Lesion location <0.05
Subpleural 15 (30.6%) 66 (75.0%)

Peripheral 25 (51.0%) 14 (15.9%)

Central 5(10.2%) 5(5.7%)

Emphysema present 30 (61.2%) 39 (44.3%) =0.05
Pleural effusion present 0|7 (8.0%) =0.05
MNeedle entry angle (°) 26.7+29.2 22.6+16.5 =0.05
Mumber of needle adjustments 3.1+1.2 29+1.3 =0.05

Complications were not associated with age, sex, pathology, lobe, emphysema, or pleural effusion. Smaller lesions, non-
subpleural location, and longer intraparenchymal needle path were linked to higher complication rates, while needle angle and
adjustments were not.



Table 3. Multivariable logistic regression analysis for complication development

Variable CR 95% Confidence Interval |p

Lesion long axis {mm) 0.98 0.96 —1.00 0.068
Meedle entry angle (°) 1.00 0.99—-1.02 0.68
Mumber of needle adjustments 1.03 0.96 —1.09 0.41
Emphysema 2.11 0.93 -4.75 0.073
Lesion location 0.64 0.44-0.93 0.018

Multivariable analysis showed that parenchymal needle path length and lesion location were independent predictors of
complications. Lesion size showed borderline significance, whereas needle angle, needle adjustments, and emphysema were

not significant.

Conclusion

CT-guided TTLB provides high diagnostic yield with acceptable complication rates. Complication risk is primarily influenced by
lesion location and the amount of aerated lung parenchyma traversed, rather than needle entry angle. These findings suggest
that procedural planning should prioritize minimizing intrapulmonary needle path length to improve safety without compromising

diagnostic performance.




Impact of an Al Software in assessing progression of fibrotic pulmonary
diseases: Comparison with expert visual scoring

M. Adorna, L. Grimaldi, R. Scalisi, L.A. Mauro, A. Libra, C. Vancheri, A. Basile, S. Palmucci; Catania/IT

Purpose/Objectives

To assess the contribution of artificial intelligence (Al) for detecting imaging progression in fibrosing interstitial lung diseases
(ILD) on serial High Resolution Computed Tomography (HRCT), comparing Al derived quantitative texture metrics with
structured semiquantitative visual assessment by an expert thoracic radiologist.

Methods & Materials

This single-center retrospective study included 75 patients (mean age 74 + 7.5 years) with ILD diagnosed according to
ATS/ERS/JRS/ALAT guidelines, each having at least two HRCT examinations and pulmonary function tests (PFTs). Mean time
between baseline and follow-up HRCT was 12.08 + 4.93 months. Diagnoses comprised 26 secondary UIP, 23 connective tissue
disease-associated NSIP, 19 idiopathic NSIP, 5 fibrotic hypersensitivity pneumonitis (BIP pattern), 1 LIP, and 1 DIP. HRCTs
were processed with AVIEW software (Coreline Soft), which automatically segmented the lungs and quantified honeycombing
(HC), reticulations (RET), and ground-glass opacities (GGO). Two fibrosis scores were calculated: the Absolute Fibrosis Score
(AFS = HC + RET + GGO) and the Relative Fibrosis Score (RFS = HC + RET) [3]. In parallel, an experienced thoracic
radiologist (more than 10 years of ILD expertise) performed follow-up HRCT qualitative interpretation using a structured
semiquantitative scheme with percentage estimates, enabling direct comparison with Al-derived metrics[2]. Progression was
assessed according to INBUILD criteria.[1]

HRCT of the chest in axial (a,b,c) views. UIP pattern with: a) Bilateral dorsal subpleural honeycombing and reticulations; b)
peripheral honeycombing and distal traction bronchiolectasis; c) traction bronchiectasis.

HRCT of the chest in axial view in a LIP pattern. a) Multiple focal alterations in the lungs with. Some areas showing a "ground-
glass" appearance, other areas showing a consolidative appearance; b) several bulla (air-filled bubbles) are noted in both lower
lobes, sometimes assuming a “clustered” appearance.
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HRCT of the chest in axial view. A DIP pattern with: i) presence of microcystics in both lower lobes, associated with multiple
bilateral subpleural reticulations; ii) multiple patchy ground-glass areas, predominantly bilateral peripheral basal; iii) absence of
honeycombing.

Results

According to INBUILD criteria, progression was observed in 26/75 patients (34.67%).19 patients did not meet progression
criteria because they fulfilled only one INBUILD item, specifically 12 due to an isolated FVC decline 25% but <10% without
concomitant clinical or radiological worsening, and 7 with isolated worsening of respiratory symptoms not accompanied by
functional or radiological decline. In these 19 cases, Al analysis identified progression in 7 patients using AFS (AFS increase >2
points) and in 11 using RFS (RFS increase 22 points). Concordance between visual and Al-based assessment was 62.7% for
AFS and 60% for RFS. In the non-progressive group, RFS showed significant changes at follow-up (p=0.009). ROC analysis for
disease progression prediction showed an AUC of 0.722 for RFS, with 69% sensitivity and 75% specificity (threshold >15).

Conclusion

Al-based quantitative analysis detected additional cases of radiological progression not captured by expert visual assessment
and showed moderate concordance with traditional evaluation. These findings support the use of quantitative imaging,
particularly RFS, as a complementary tool for refining therapeutic eligibility criteria in progressive fibrosing ILD.
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Automated Detection of Interstitial Lung Abnormalities on Chest CT: Multi-
Center Validation and Clinical Impact Evaluation

T. Schnitzler'?, J.H. Sohn?; 'Aarau/CH, 2San Francisco/US

Purpose/Objectives

Interstitial lung abnormalities (ILA) are incidental CT findings, and a subset will progress to idiopathic pulmonary fibrosis (IPF), a
progressive condition with poor prognosis. Despite their relevance, ILAs are frequently underrecognized in routine care. We
developed and validated a combined radiomics and deep learning model for automated ILA detection and assessed its potential
clinical impact.

Methods & Materials

In this retrospective, multi-center study, 1,711 CTs from a tertiary center were used for model development and testing. The
algorithm integrated quantitative radiomic features with a SlowFast 3D convolutional neural network via an XGBoost classifier.
External validation included a balanced dataset (n = 193) and a consecutive real-world cohort (n = 842).

Datasets =
Internal: 1,715 CTs (ILA 440/ Non 1275) -
External Balanced: 193 CTs (ILA 94 / Non 99) = -
External Consecutive: 842 CTs (ILA 105/Non 737) &
Preprocessing - lr\
Lung segmentation (open-source)
Radiomics feature extraction I“I

! ! i
Radiomics (XGBoost) 3D SlowFast CNN | Combined model

. 4 . 4 L 2
Clinical Impact Analysis
Unreported ILAs: 71% / 85% / 95%
Progression to fibrotic ILD: 68%
Years gained: 5.2 (internal) / 4.2-6.2 (external)

Evaluation
Internal + both external datasets | N

Metrics: AUC, Sens, Spec, Precision, F1

Conclusion "y
Feasible, generalizable detection

Enables earlier diagnosis & risk stratification

Overview of dataset composition, preprocessing steps, model development, evaluation, and clinical impact analysis.
Performance was evaluated using AUC and classification metrics. Clinical impact was assessed by identifying unreported ILA,
progression to IPF, diagnostic lead-time, and number needed to detect.
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Results
The combined model achieved an AUC of 0.919 on internal testing (sensitivity 0.727, specificity 0.961). External validation
showed AUCs of 0.757 and 0.721 with preserved sensitivity (0.862-0.876).
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ROC Curves for ILA Detection Combined Model Across Datasets.
Across datasets, 71-95% of ILAs detected by the model were not reported in radiology reports. Among these, 41-47%
progressed to IPF. Algorithm-assisted detection could have advanced diagnosis by 4-6 years, with a number needed to detect
of ~4-5 internally and ~19 in the external consecutive cohort.

Conclusion
Automated ILA detection is feasible, generalizable, and clinically relevant. By uncovering unrecognized ILAs and enabling
diagnosis years earlier, this approach could shift opportunities for timely intervention in fibrotic ILD.



Opportunity Window for Early Intervention in Idiopathic Pulmonary Fibrosis

Patient symptom-driven workup identifies IPF too late — earlier imaging recognition could shift
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an ILA Detection Algorithm

Late Clinical Diagnosis
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Idiopathic Pulmonary
Fibrosis (IPF)
Symploms drive

Limited therapeutic
benefit despite antifibrotic
treatment

Conceptual framework illustrating the role of automated interstitial lung abnormality (ILA) detection as the first step toward

earlier intervention in idiopathic pulmonary fibrosis (IPF).
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Deep Learning for Quantitative Segmentation of Interstitial Lung Abnormality
on Chest CT

E.Y. Kim, K. Young Saing, Y.-T. Kim, Y.J. Kim, K.G. Kim; Incheon/KR

Objectives

Accurate and consistent segmentation of interstitial lung abnormality (ILAs) on chest computed tomography (CT) remains
challenging due to their subtle and heterogeneous imaging features. Deep learning—based approaches have shown promise;
however, their performance and generalizability across different interstitial lung disease (ILD) domains require further
evaluation. This study aimed to establish an independent ILA dataset and evaluate the feasibility of applying deep-learning-
based QCT techniques for the effective quantification of ILA.

Methods & Materials

We compared the performance of five deep learning architectures—three convolutional neural network—based models (U-Net,
DeepLabv3+, and PSPNet) and two transformer-based models (SegFormer and Mask2Former)—for quantitative ILA
segmentation on chest CT images. Training and validation datasets included CT scans from 72 patients with ILAs and 95
patients with ILD. An independent test set consisting of 20 representative ILA images was used for comparison with expert
radiologist annotations. All models were trained and evaluated using identical preprocessing pipelines and statistical settings.
Segmentation performance was assessed using the Dice similarity coefficient (DSC), Hausdorff distance (HD), sensitivity, and
precision.

Results

Transformer-based models demonstrated consistently superior and more stable segmentation performance compared with
convolutional networks. Among all models, Mask2Former achieved the highest accuracy, with DSCs of 0.74 in the ILA dataset
and 0.78 in the ILD dataset, which were comparable to inter-radiologist agreement (DSC range, 0.65-0.82). Models trained
exclusively on ILD data showed diminished performance when applied to subtle ILA patterns, with DSCs ranging from 0.51 to
0.67, suggesting limited generalizability due to domain shift.

Conclusion

Transformer-based deep learning models, particularly Mask2Former, enable accurate quantitative segmentation of ILAs on
chest CT at a level comparable to expert radiologists. Our findings underscore the importance of domain-specific training using
dedicated ILA datasets to achieve robust and reliable segmentation of subtle ILA.



Prognostic Value of Cystic Morphologic Subtype and CT-Derived Volume
Metrics in Lung Cancer Associated with Cystic Airspaces

S. You, J.S. Sun, Y.N. Kim, K.J. Park, S. Wi, B. Park; Suwon/KR

Objectives

To evaluate the prognostic significance of cystic morphologic subtype and CT-based volumetric parameters in lung cancer
associated with cystic airspaces (LCCAs), and to determine whether volume metrics provide incremental value beyond
conventional clinicopathologic factors.

Methods & Materials

A total of 47 patients with LCCA classified as morphologic types 1-4 were included: type 1, thin-walled (n = 0); type 2, thick-
walled (n = 12, 25.5%); type 3, cystic airspace with mural nodule (n = 12, 25.5%); and type 4, mixed type (n = 23, 48.9%).
Tumor volume and CT-derived volume metrics at different attenuation thresholds (< —950 to < =300 HU) were quantified on
noncontrast thin-section CT (1-mm slice thickness). Recurrence-free survival (RFS) was assessed using Cox proportional
hazards models. Model discrimination was evaluated with Harrell's concordance index (C-index), and incremental prognostic
value was assessed using nested likelihood ratio (LR) testing.

Results

In univariable analysis, pathologic size, multiple attenuation-based volume metrics, pathologic nodal positivity, and type 3
morphology were significantly associated with worse RFS (HR, 1.93, P = 0.019; HR range, 1.80-1.97, P = 0.004—-0.009; HR,
4.71, P =0.007; and HR, 4.77, P = 0.006, respectively). In multivariable analysis, pathologic nodal positivity and type 3
morphology remained independent predictors of poorer RFS (adjusted HR, 11.6, P = 0.001; adjusted HR, 10.5, P = 0.002).
Among volumetric thresholds, the =900 HU model showed the best performance; however, volume metrics did not outperform
pathologic size in overall discrimination (C-index: 0.863 for the size-based model vs 0.847 for the =900 HU volume model). In
nested LR testing, both tumor size (LR = 10.11, P = 0.001) and —900 HU attenuation-based volume (LR = 11.89, P < 0.001)
significantly improved model fit beyond nodal status and cystic subtype, suggesting that volumetric parameters may provide
complementary prognostic information rather than replacing size.

Conclusion

Cystic type 3 morphology is an independent adverse prognostic factor in LCCA. While attenuation-based volume metrics did not
surpass tumor size in discriminative performance, the —900 HU volumetric parameter demonstrated additional prognostic value
beyond established clinicopathologic predictors. Morphologic subtype classification, together with nodal status and selected
volumetric measures, may aid risk stratification in LCCA.



Post operative change in functional lung volume before and after lobar
resection surgery: Correlation according to smoking history

H. Kwon, J.-H. Kim; Daejeon/KR

Objectives

To assess the concordance between pre—post changes in CT-based functional lung volume (FLV) and changes in pulmonary
function tests (PFTs) after lobar resection surgery, and to evaluate the association between smoking exposure and
postoperative FLV loss.

Methods & Materials

In this retrospective study, consecutive adults undergoing lobectomy between 2020 and 2022 with paired pre- and postoperative
chest CT and PFT (>1-year interval) were included. FLV was quantified from deep-learning—based CT segmentation and
defined as lung volume excluding emphysema components. Pre- and postoperative PFT parameters (FEV1, FVC, FEV1/FVC,
DLCO) were compared with FLV and analyzed using correlation and multivariable linear regression adjusting for age, sex, pack-
year, COPD burden, and surgical site. Annualized changes (A/year) were calculated to account for heterogeneous follow-up.

Results

Among 151 patients, mean preoperative FLV was 4366+1103 mL and decreased to 3799+997 mL postoperatively (A=-567 mL).
Ipsilateral FLV markedly decreased (up to -439 mL for lower lobes), whereas contralateral FLV increased (up to +180 mL),
indicating compensatory redistribution. FLV showed independent positive associations with FEV1, FVC, and DLCO before and
after surgery (all p<0.001), strongest for FVC (R? up to 0.64). FLV demonstrated an inverse association with FEV1/FVC, while
smoking exposure and COPD burden correlated with lower FEV1/FVC. Smokers exhibited greater crude FLV reduction
(728687 versus —324+543 mL, p<0.001), although significance was attenuated after adjustment (p>0.1). Annualized
emphysema change demonstrated only weak associations.

Conclusion

CT-derived functional lung volume independently reflects pulmonary function before and after lobar resection, especially FVC
and DLCO, and demonstrates ipsilateral loss with contralateral compensation. Smoking exposure influences postoperative FLV
loss in unadjusted analyses but becomes less apparent after multivariable adjustment. CT-based FLV may complement PFT in
characterizing functional reserve following lobectomy.



Al-Quantified Maximum Aortic Diameters on Lung Cancer Screening CT
Predict Subsequent Cancer Risk

S.R. Kang', W.G. Jeong?®, J.M. Goo*, J.Y. Rho', H.Y. Kim?, J.Y. Yoo*; 'lksan/KR, 2Goyang/KR, *Hwasun/KR, *Seoul/KR

Objectives
To evaluate whether Al-quantified incidental findings on baseline LDCT, particularly maximum aortic diameters (MADs), are
associated with subsequent cancer diagnoses in an LCS cohort

Methods & Materials

This retrospective study included 957 participants (949 men, 99.16%; mean age, 62.9 years) who underwent baseline LDCT as
part of the Korean national LCS program between 2017 and 2023. Al software was used to quantify low-attenuation area (LAA),
coronary artery calcification (CAC), and MADs at four aortic levels using axial and centerline methods. Subsequent cancers
were identified through review of medical records. Associations were evaluated using Cox regression and Fine—Gray competing
risk analyses.

Results

During follow-up, 98 participants (10.24%) developed cancer, including lung (26.53%), prostate (17.35%), and gastric (15.31%)
cancers. MADs were consistently larger in patients who developed cancer compared with those who did not (p < .05 across all
segments). A larger MAD of the descending thoracic aorta was the significant predictor of overall cancer (adjusted hazard ratio
(HR), 1.11; 95% confidence interval (Cl): 1.04-1.18). Larger MADs of the ascending thoracic aorta were significant predictors of
lung cancer in Cox regression analysis (adjusted HR, 1.15 and 1.13; 95% CI: 1.05-1.25 and 1.03-1.25) and competing risk
analysis (adjusted subdistribution HR, 1.13; 95% CI: 1.04—-1.23). A larger MAD of descending thoracic aorta were also
significant predictor of lung cancer in competing risk analysis (adjusted subdistribution HR, 1.14; 95% CI: 1.01-1.27).

Conclusion
Al-quantified MADs, particularly of the ascending and descending thoracic aortas, are independent predictors of subsequent
cancer in an LCS population, complementing traditional nodule-based assessment.



Chronic Pulmonary Graft-versus-Host Disease (GVHD): Clinical and Radiologic
Insights

H. Kang, S.K. Lee; Busan/KR

Objectives

To provide a comprehensive overview of chronic pulmonary graft-versus-host disease (GVHD), focusing on its pathophysiology,
clinical course, diagnostic criteria, and characteristic CT findings. This review also highlights the emerging role of quantitative
CT techniques in early diagnosis and longitudinal disease assessment.

Methods & Materials

This pictorial review is based on representative cases of chronic pulmonary GVHD encountered after allogeneic hematopoietic
stem cell transplantation (HSCT). Relevant clinical aspects, including disease definition, pathophysiology, natural course,
diagnostic criteria, and evaluation of treatment response, are integrated with radiologic findings to provide a multidisciplinary
perspective. The imaging spectrum is illustrated using conventional chest CT features as well as emerging quantitative CT
analyses. Imaging findings were evaluated using conventional chest CT and correlated with pulmonary function tests (PFTs),
clinical features, and histopathologic findings when available.

Results

Chronic pulmonary GVHD demonstrated a broad spectrum of CT manifestations reflecting immune-mediated airway and
parenchymal injury. Bronchiolitis obliterans was the most frequent and characteristic presentation, manifesting as mosaic
attenuation, air trapping, and progressive bronchiectasis, often correlating with irreversible airflow limitation on PFTs. Other
manifestations included organizing pneumonia, characterized by patchy peribronchial or peripheral consolidations, and
interstitial lung disease patterns such as nonspecific interstitial pneumonia (NSIP), acute interstitial pneumonia (AIP), and
pleuroparenchymal fibroelastosis, particularly in long-term survivors. Quantitative CT enabled objective evaluation of regional
lung density, airway abnormalities, and lung volume, facilitating earlier detection of disease progression and longitudinal follow-
up in patients with limited compliance with PFTs.

Conclusion

Chronic pulmonary GVHD is a complex and progressive pulmonary complication driven by immune dysregulation following
allogeneic HSCT. Accurate diagnosis requires an integrated approach combining clinical evaluation, pulmonary function testing,
and characteristic CT findings, often allowing confident diagnosis without the need for invasive biopsy. Beyond conventional
imaging, quantitative CT techniques provide valuable objective biomarkers for early detection, severity assessment, and
longitudinal monitoring. Familiarity with the diverse imaging spectrum of chronic pulmonary GVHD is essential for radiologists to
support timely diagnosis and optimize patient management.



Al-Based Quantitative CT-Derived Fibrosis Progression Predicts Progressive
Pulmonary Fibrosis in CTD-ILD After COVID-19

B.D. Nam, K.-A. Lee; Seoul/KR

Objectives
To evaluate whether Al-based quantitative CT—derived fibrosis progression is associated with the development of progressive
pulmonary fibrosis (PPF) in CTD-ILD patients with and without prior COVID-19.

Methods & Materials

This single-center retrospective study included patients with CTD-ILD who underwent at least two serial high-resolution CT
(HRCT) examinations. The COVID-19 group comprised patients with confirmed COVID-19 infection, with baseline CT obtained
within 12 months before infection and follow-up CT performed more than 6 months afterward. Control patients without a history
of COVID-19 underwent serial HRCT at intervals of up to 30 months. Clinical, laboratory, pulmonary function test (PFT) results,
and PPF status based on guideline-defined criteria were collected. CT findings were assessed visually and using Al-based
QCT. Factors associated with PPF were evaluated using logistic regression analysis.

Results

Ninety-four patients were included (37 COVID-19, 57 control). The COVID-19 group had more males (35% vs. 14%, p = 0.029)
and more frequent rituximab use (18.9% vs. 3.5%, p = 0.034), while baseline CTD type and PFTs were comparable. The annual
change in honeycombing extent on QCT during follow-up was significantly greater in the COVID-19 group (0.81% + 1.27 vs.
0.09% + 0.21, p = 0.030). Overall, 20 patients (21.3%) met the criteria for PPF. In multivariable regression analysis, QCT-
derived fibrosis progression was independently associated with PPF (odds ratio, 1.65; p=0.017), whereas COVID-19 infection
itself was not.

Conclusion

Al-based QCT sensitively detected fibrosis progression, particularly honeycombing, in CTD-ILD patients after COVID-19. QCT-
derived fibrosis progression, rather than COVID-19 infection per se, was independently associated with the development of
progressive pulmonary fibrosis.
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