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The PeCIC: Pediatric Computational Imaging Center

The PeCIC was created to address the specific challenges of medical image analysis in the pediatric population.

Radiologists
Clinical and imaging 

knowledge

Biomedical 
engineers

Development of 
algorithms and tools

Physicists
Design of tailored 

protocols

PeCIC
Pediatric 

Computational 
Imaging Center

Pediatric clinical 
need

Solution
Algorithms and tools 
adapted to pediatrics

Its goal is to apply advanced imaging techniques and artificial intelligence to develop algorithms and tools adapted to clinical needs, 
driving research, the extraction of quantitative biomarkers and clinical innovation.
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Pediatric Computational Imaging Center

Pe C I C
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What do we do?

The Pediatric Computational Imaging Center (PeCIC) brings together specialists 
from several clinical and scientific-technical disciplines to solve a range of 
medical imaging challenges in the pediatric field.

Support for research or clinical 
projects that require advanced 
medical image analysis.
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Challenges in pediatrics

Limited data

Pediatric cohorts tend to be small, which makes it harder 
to train and validate robust models.

High anatomical variability by age

Growth and neurodevelopment introduce continuous 
anatomical changes.

Rare diseases

Low-prevalence conditions make diagnosis and study 
more difficult.

Acquisition variability

Motion, heterogeneity between centers and different 
protocols produce images that are harder to compare and 
analyze.
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Advice on the design of medical 

imaging projects

Implementation of tailored research 
protocols

Medical imaging database 

management

Medical image post-processing

Development of custom 

algorithms and analysis

Exploration of new imaging 

biomarkers

Results analysis and 

structured reports
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Research
projects

Case 1 
Advanced brain quantification in rare diseases



Case 1 |Automating echocardiography processing
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Case 1 |Automating echocardiography processing
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Data Analysis + Image Processing
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Research
projects

Case 2 
Automating echocardiography processing



Case 2 |Automating echocardiography processing

• A single study gathers dozens of images and clips from 

different views and modalities.

• Images are not labeled: there is no direct way to know 

which view it is or how it was acquired.

• For fully automated analysis, the useful image must first 
be located by hand before anything is measured: a slow 

and poorly reproducible step.

Objective: automate the processing to analyze hundreds 
or thousands of studies with less manual work.

Hundreds or thousands of 
echocardiography studies

PACS
2D · Doppler · 3D · 
Clips
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1 Raw echocardiographic 
study

Multiple images per study

2 Automatic view 
selection

Automatic selection of the apical four-
chamber (A4C) view

3 Detection of the 
moment of interest

Detection of end-diastole and end-
systole

4
Automatic 
segmentation of ED and 
ES

Left ventricle, myocardial wall and left 
atrium

Model adaptation

Segmentation models trained on adult populations do not generalize adequately to the 
pediatric population.
→ Fine-tuning with pediatric data to adapt the model to the pediatric clinical context.

Result

Automated pipeline for view selection, 
temporal selection and segmentation.
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Segmentation, radiomics and foundation models to extract clinical value from echocardiography

Radiomics

Shape Intensity

Texture Filters

• Quantitative 
• biomarkers
• Characterization beyond visual inspection

Foundation models (in development)

Adaptation to the pediatric population through fine-tuning and 
transfer learning.

• Better  generalization
• Less manual annotation for each new task
• Robust representations learned from large collections of 

echocardiograms
• One shared base for several tasks: quantification, classification…

Clinical objective
Classification of patients with cardiac pathology 
directly from the image and its quantitative 
representations.

1 Image feature extraction

2 Machine-learning classification

3 Severity grade and type of pathology

Classification

Mild Moderate Severe

Pathology: Normal · Cardiomyopathy · 
Cardiotoxicity · Ventricular dysfunction · …
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Case 2 |Automating echocardiography processing
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Research
projects

Case 3 
Support for clinical trials: SPIOMET4HEALTH



SPIOMET4HEALTH The SPIOMET4HEALTH project is presented as a potential treatment 
for polycystic ovary syndrome.
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Overlapped masks Patient 0001-005 [Own source] Overlapped masks Patient 0001-010 [Own source]

Patient 0001-010Patient 0001-005

Visceral and subcutaneous fat segmentation
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nnUNET segmentation model

Ground truth

Subcutaneous fat DICE: 0.954; Visceral: 0.814

4. Research projects
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Research
projects

Case 4 
Retinopathy of prematurity (ROP)



Retinal vascular proliferation 
disorder affecting premature 
infants due to the incomplete 
development of the retinal blood 
vessels.

Affects approximately 34% 

of premature newborns

Effects

• Abnormal proliferation of blood vessels

• Scarring or retinal detachment

• Blindness

Retinopathy of prematurity (ROP)
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Software AI

Structured report with 
classification and probability.

ROP Database AI-assisted diagnostic system that 

improves ROP detection.

ROP: Solution
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Phase 1: Segmentation and feature extraction through 

AI-based image processing.

Evaluator Score

AUC ROC curve 0.98

F-measure score (F1) 0.83

Accuracy 0.96

Sensitivity 0.79

Specificity 0.98

Precision 0.88

Phase 2: Classification (Plus/Non-plus, ROP/No-ROP).

Classification Accuracy of Plus / Non-Plus: 0.71

ROP
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Thank you
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