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1. Innovative Imaging

We present a case of a 3-year-old male who was admitted to the pediatric intensive care unit (PICU)
with severe left-sided pneumonia and a large parapneumonic pleural effusion. The patient initially
presented with epigastric abdominal pain and intermittent symptoms over the course of one week,
eventually leading to progressive respiratory compromise and hypoxemia, with oxygen saturation
levels declining to 90-92% on room air and evidence of intercostal retractions. Chest radiography
demonstrated retrocardiac airspace consolidation, and a subsequent chest computed tomography
(CT) confirmed multifocal left-sided airspace opacities with a significant associated pleural
effusion. No evidence of loculation was found.

What sets this case apart is the integration of advanced post-processing imaging techniques to
enhance visualization and understanding of the extent of pulmonary pathology. Using Lung CT
Segmenter in 3D Slicer v5.8.1 [1], we performed an automated parenchymal segmentation to isolate
and quantify affected lung regions. This was followed by a 3D reconstruction using Lung CT
Analyzer [2], leveraging an artificial intelligence module that rendered a volumetric model of the
pulmonary structures and pleural effusion (Figure).
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These imaging innovations provided a comprehensive spatial understanding of the pneumonia's  Rrevised: 10/27/2025
severity and distribution, facilitating multidisciplinary clinical decision-making. The Al-assisted 3D cped: 12/52025
reconstruction helped delineate the extent of parenchymal involvement and confirmed the absence
of loculated collections. While the patient was managed conservatively without invasive drainage,
the advanced visualization supported close monitoring and contributed to the therapeutic strategy. =
The patient received intravenous therapy for 21 days during hospitalization, followed by an  Copyright: © 2026 by the authors.
additional 7 days as an outpatient, completing a total of 28 days of treatment. Follow-up chest  Submitted for possible open access
radiography at 30 days demonstrated complete resolution of the parapneumonic effusion,  publication under the terms and conditions
accompanied by clinical improvement. of the Creative Commons Attribution (CC
BY) license
By incorporating 3D Al-generated models into standard CT interpretation, we highlight the potential
of emerging tools in improving pediatric respiratory diagnostics. This case illustrates how
innovative imaging workflows can enhance diagnostic precision and communication in complex
pediatric infections, especially when managing evolving conditions like parapneumonic effusions
where early, informed decisions are critical [3,4]. In medical image interpretation, Al systems can
refine diagnostic accuracy by highlighting subtle findings that might otherwise be overlooked [5].
Al-based 3D imaging may serve as a useful aid in evaluating disease severity, planning
interventions, and educating future clinicians.

(https://creativecommons.org/licenses/by/4.
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2. Statements & Declarations

Image originality: The submitted images have not been previously published nor are they
undergoing review for publication elsewhere.

3. Figure

-

(d)

Figure. Multimodal imaging evaluation and Al-enhanced 3D reconstruction in a pediatric patient
with pneumonia and parapneumonic effusion. (a) Chest radiograph showing retrocardiac airspace
consolidation, concerning for left lower lobe pneumonia. (b) Coronal CT view of the thorax
demonstrating multifocal left-sided airspace opacities with associated large parapneumonic pleural
effusion. (¢) Lung parenchyma segmentation using Lung CT Segmenter module in 3D Slicer
(v5.8.1), highlighting affected lung zones. (d) Al-assisted 3D lung reconstruction using Lung CT
Analyzer, showing volumetric distribution of aerated versus consolidated lung regions and pleural
effusion. Light blue denotes the airway; dark blue represents normally aerated parenchyma; orange
indicates areas of infiltration or inflammation; and pink represents regions of lung collapse.

Author Contributions: Conceptualization, G.R.-R. and W.D.J.-R; clinical investigation and data acquisition,
G.R.-R. and A.S.-L.; imaging analysis and visualization, G.R.-R. and W.D.J.-R; methodology and software
utilization, G.R.-R. and W.D.J.-R; writing—original draft preparation, G.R.-R. and W.D.J.-R.; writing—review
and editing, A.S.-L. and W.D.J.-R.; supervision, W.D.J.-R. All authors have read and agreed to the published
version of the manuscript.

Ponce Health Sciences University Scientific Journal, 2026, 2. www.phsujournal.com



Ponce Health Sciences University Scientific Journal, 2026, 2. FOR PEER REVIEW

Funding: None

Institutional Review Board Statement: The study was conducted in accordance with the Declaration of
Helsinki, and approved by the Institutional Review Board of Ponce Health Sciences University (protocol code
2502243534 and 02/24/2025.)

Informed Consent Statement: Informed consent was waived because the study was conducted using
retrospective data without any identifiable patient information.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.

Fedorov, A.; Beichel, R.; Kalpathy-Cramer, J.; Finet, J.; Fillion-Robin, J.-C.; Pujol, S.; Bauer, C.; Jennings, D.; Fennessy, F.; Sonka, M.; et al.
3D Slicer as an Image Computing Platform for the Quantitative Imaging Network. Magn Reson Imaging 2012, 30, 1323-1341,
doi:10.1016/j.mri.2012.05.001.

Bumm, R.; Lasso, A.; Kawel-Bohm, N.; Wickerlin, A.; Ludwig, P.; Furrer, M. First Results of Spatial Reconstruction and Quantification of
COVID-19 Chest CT Infiltrates Using Lung CT Analyzer and 3D Slicer. British Journal of Surgery 2021, 108, znab202.077,
doi:10.1093/bjs/znab202.077.

Marchi, G.; Mercier, M.; Cefalo, J.; Salerni, C.; Ferioli, M.; Candoli, P.; Gori, L.; Cucchiara, F.; Cenerini, G.; Guglielmi, G.; et al. Advanced
Imaging Techniques and Artificial Intelligence in Pleural Diseases: A Narrative Review. Eur Respir Rev 2025, 34, 240263,
doi:10.1183/16000617.0263-2024.

Hu, K.; Chopra, A.; Kurman, J.; Huggins, J.T. Management of Complex Pleural Disease in the Critically Il Patient. J Thorac Dis 2021, 13,
5205-5222, doi:10.21037/jtd-2021-31.

Khalifa, M.; Albadawy, M. Al in Diagnostic Imaging: Revolutionising Accuracy and Efficiency. Computer Methods and Programs in
Biomedicine Update 2024, 5, 100146, doi:10.1016/j.cmpbup.2024.100146.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual author(s) and
contributor(s) and not of PHSU-SJ and/or the editor(s). PHSU-SJ and/or the editor(s) disclaim responsibility for any injury to people or property
resulting from any ideas, methods, instructions or products referred to in the content.

Ponce Health Sciences University Scientific Journal, 2026, 2. www.phsujournal.com



