Mammography A


Mammography B


Mammography C


MAMMOGRAPHY DATASETS


	Dataset Name
	Origin / Year
	Modality
	Volume / Scale

	CBIS-DDSM
	USA (2017)
	Digitized SFM
	~10,480 images (2,620 studies)

	INbreast
	Portugal (2012)
	FFDM
	410 images (115 patients)

	VinDr-Mammo
	Vietnam (2022)
	FFDM
	5,000 exams (20,000 images)

	RSNA Screening Challenge
	USA/AUS (2022)
	FFDM
	19,418 patients

	EMBED
	USA (2023)
	FFDM, C-View, DBT
	3.4M images (110k patients)

	Duke DBT Dataset
	USA (2021)
	DBT (3D)
	22,032 scans (5,060 patients)

	DBT-2026
	USA (2026)
	DBT (3D)
	558 patients

	OMI-DB (OPTIMAM)
	UK (2014+)
	FFDM, DBT, MRI
	6.9M+ images (172k+ women)






CARDIOLOGY A


CARDIOLOGY B

CARDIOLOGY C

CARDIOLOGY Datasets
	Publicly Available Dataset
	Primary Modality & Data Structure
	Scale & Annotation Specifications

	Chapman-Shaoxing Database
	12-Lead ECG
	45,152 ECGs (10-second, 500 Hz), expertly labelled for 78 rhythms and conditions.

	Echo Net-Dynamic
	Echocardiography (Video)
	10,030 apical-4-chamber videos with quantitative LVEF, ESV, EDV, and boundary tracings.

	CAMUS
	Echocardiography (2D)
	500 patients (2CH/4CH), heterogeneous clinical quality, full structural annotations.

	ACDC
	Cardiac MRI (Cine)
	150 patients across 5 balanced classes (including HCM and DCM) with complete segmentations.

	M&Ms Challenge
	Cardiac MRI (Cine)
	375 datasets from 4 distinct scanner vendors across multiple global centers.

	MyoPS
	Cardiac MRI (Multi-Sequence)
	45 patients with aligned bSSFP, LGE, and T2-weighted MRI, manually annotated for scars/edema.

	EchoNext & CheXchoNet
	ECG & CXR + Echo Labels
	100,000 ECGs and 71,589 CXRs paired with echocardiography-derived structural labels.


Colorectal A

Colorectal B

Colorectal C

Colorectal Datasets
	Dataset Name
	Domain / Target Procedure
	Dataset Size & Data Modality
	Specific Annotations Provided

	Dresden Surgical Anatomy Dataset (DSAD)

	Colorectal / General Abdominal
	13,195 high-res images from 32 videos.
	Pixel-wise semantic masks for 11 organs/structures (e.g., ureter, IMA, colon, connective tissue).

	HeiCo Dataset

	Colorectal Resections
	30 videos (~10k annotated frames) + synchronized device data.
	Surgical workflow phases, instrument presence, instance-wise tool segmentation.

	HeiCo-FOCUS-VQA

	Colorectal Resections
	96 hours of video; 15,000 VQA pairs.
	Visual Question Answering pairs focused entirely on foreign object interaction.

	AutoLaparo

	Pelvic MIS (Hysterectomy)
	21 full-length videos, 7 distinct phases.
	Workflow labels, 6 laparoscope motion types, pixel-wise anatomy masks.

	SPECTRALPACA

	General / Perfusion
	10 subjects, video-rate spectral imaging (~20Hz).
	Time-series spectral data during baseline and 8 pressure clamping levels.

	CholecSeg8k & CholecInstanceSeg

	Cholecystectomy
	8,080 frames (Seg8k); 41.9k frames (InstanceSeg).
	Semantic masks for 13 anatomy/tool classes; instance IDs for 7 specific tool types.

	Endoscapes2023

	Cholecystectomy
	201 videos (focusing strictly on the CVS dissection phase).
	Tri-level annotations: Semantic masks, bounding boxes, and CVS expert grading.

	SAGES CVS Challenge

	Cholecystectomy (Global, multi-center)
	1,000 videos from 54 global institutions across 24 countries.
	Per-frame/per-video binary labels for 3 CVS criteria, annotator confidence scores, anatomical masks.









Digital Pathology A

Digital Pathology B

Digital Pathology C

Digital Pathology Datasets
	Dataset Name
	Organ / Disease Focus
	Primary Modality & Diagnostic Task
	Scale & Annotation Granularity

	HISTAI
	Multi-Organ / Pan-Pathology
	WSI broad classification, Foundation Model pre-training.
	112,000 WSIs across 46,000 unique clinical cases; includes 20,000 IHC slides.

	SPIDER
	Skin, Colorectal, Thorax, Breast
	Patch-level multi-class tissue classification and feature extraction.
	224x224 central patches with verified labels, surrounded by 1120x1120 optical spatial context.

	TCGA (The Cancer Genome Atlas)
	Pan-Cancer (32+ distinct tumor types)
	Survival prediction, gene mutation inference, molecular subtyping.
	Over 30,000 H&E WSIs paired intimately with comprehensive multi-omics and survival data.

	PANDA
	Prostate Cancer
	Gleason scoring, ISUP grading, spatial tissue segmentation.
	11,000 WSIs with pathologist-verified diagnostic labels and detailed segmentation masks.

	CAMELYON 16 & 17
	Breast Cancer
	Metastasis detection in sentinel lymph nodes, pN-stage estimation.
	Over 1,000 WSIs meticulously sourced from multiple diverse centers in the Netherlands.

	Yale HER2 & SiNuS
	Breast Cancer
	HER2 expression scoring, Dual-ISH nuclear segmentation.
	192 WSIs with tumor ROIs; thousands of clinically validated, annotated singular nuclei.

	IGNITE
	Lung Cancer (NSCLC)
	Semantic tissue segmentation, PD-L1 scoring, TIME mapping.
	887 fully annotated Regions of Interest (ROIs) spanning 16 specific tissue classes and metastatic sites.

	SMART-OM & Oral Cytology
	Oral Mucosa / OSCC
	Lesion detection via standard smartphone imaging; cytology instance segmentation.
	2,469 clinical RGB smartphone images; 39,246 precisely annotated nuclei across 368 WSIs.

	Kather 100K (NCT-CRC-HE)
	Colorectal Cancer
	Patch-level fundamental tissue phenotyping and classification.
	100,000 rigorously classified images spanning nine distinct tissue categories (e.g., adipose, stroma, mucosa).

	MIDOG & MoNuSeg
	Multi-Organ / Pan-Cancer
	Nuclear instance segmentation, precise mitosis detection.
	Thousands of manually annotated dividing cells and highly accurate cellular boundary masks.









Ophthalmology A

Ophthalmology B

Ophthalmology C

Ophthalmology datasets
	Dataset Name
	Target Disease / Clinical Application
	Imaging Modality
	Size / Scope

	RFMiD 2.0

	Multi-disease classification (Long-tail analysis)
	Color Fundus Photography (CFP)
	3,200 images; 45 diverse disease classes

	ODIR-5K

	Multi-disease classification & hybrid networking
	Color Fundus Photography (CFP)
	10,000 images (5,000 patients); 8 classes

	FIVES

	Retinal vascular disease & Systemic Oculomics
	Color Fundus Photography (CFP)
	800 images; pixel-wise expert vessel segmentation

	PALM

	Pathologic Myopia (Atrophy, Detachment)
	Color Fundus Photography (CFP)
	1,200 images; segmentation masks & fovea loc.

	OCTDL

	AMD, DME, RVO, ERM
	Optical Coherence Tomography (OCT)
	>2,000 labelled B-scans

	RETOUCH

	Macular Fluid Quantification (IRF, SRF, PED)
	Optical Coherence Tomography (OCT)
	70 complete OCT volumes; voxel-level fluid labels

	Harvard-GF

	Glaucoma & Algorithmic Fairness
	OCT RNFL Maps, Visual Fields
	3,300 patients; precisely balanced by race

	Harvard-GDP

	Glaucoma Progression Forecasting
	Multimodal (OCT, Visual Fields, Clinical)
	1,544 cases; early to advanced stages

	EyePACS-AIROGS

	Glaucoma Screening (Binary Classification)
	Color Fundus Photography (CFP)
	Machine-learning-ready subset of 113,000 images

	CornOrb

	Keratoconus & Corneal Ectasia
	Orbscan Corneal Topography
	1,454 eyes; 4 maps per eye + tabular clinical metrics

	Cataract-1K

	Surgical Workflow & Irregularity Detection
	Microscopic Surgical Video
	1,000 videos; phase and instrument bounding boxes

	SICS-155

	Manual Small Incision Cataract Surgery Training
	Microscopic Surgical Video
	155 annotated operations; 18 distinct surgical phases

	UK Biobank

	Systemic Disease (Oculomics) & Genetics
	Paired CFP and OCT
	>68,000 participants; vast systemic and genetic metadata

	DED Dataset

	Dry Eye Disease & Lifestyle Linkages
	Tabular Metadata (CSV)
	20,000 subjects; sleep, stress, and behavioral metrics













Neurology A

Neurology B
Neurology C
Neurology datasets

	Dataset / Consortium
	Modalities Included
	Size / Scope
	Target Clinical Problem & Application

	BraTS 2024 

	Multi-parametric MRI (T1, T1c, T2, T2-FLAIR) & Segmentation Masks
	>2,700 cases (Adult Glioma, Meningioma, Brain Metastases, Pediatric DMG).
	Standardizes the automated segmentation of tumor sub-regions. Includes the BraSyn challenge for synthesizing missing modalities.

	ISLES & ATLAS

	Ischemic stroke T1-weighted MRI, CT, DWI, ADC, FLAIR
	ISLES 2026: ~2,000 cases; ATLAS: 1,453 manually traced T1 MRIs.
	Develops algorithms for robust infarct segmentation across disease stages (hyper-acute to chronic) to predict post-stroke recovery.

	RSNA Intracranial Aneurysm (RSNA-ICA)

	CTA, MRA, T1 post-contrast, T2-weighted MRI
	>4,000 scans from 18 institutions, annotated by 40+ radiologists.
	Benchmarks the detection and precise 3D localization of unruptured aneurysms across 13 distinct vascular anatomical locations.

	RSNA Intracranial Hemorrhage & CQ500

	Non-contrast Head CT
	RSNA: >25,000 exams; CQ500: 491 multi-site scans with bounding box annotations.
	Trains deep learning models for the triage, localization, and multi-label sub-type classification of intracranial hemorrhage.

	OASIS (1, 2, 3, 4)

	Longitudinal MRI (T1, T2, FLAIR, ASL, BOLD, DTI), PET (Amyloid/Tau), Clinical
	>1,300 subjects spanning healthy aging to advanced Alzheimer’s Disease.
	Fuels predictive modeling of cognitive decline, Brain Age Gap calculations, and longitudinal tracking of neurodegeneration with standardized Centiloids.

	PPMI (Parkinson's Progression Markers Initiative)

	DaT-SPECT, High-res 3D T1 MRI, UPDRS scores, VMAT2 PET, Genomics
	Thousands of subjects (untreated PD, Healthy Controls, SWEDD).
	Facilitates the identification of imaging and genetic biomarkers for Parkinson's disease progression and automates DaT-SPECT region-of-interest analysis.

	MELD & EPISURG

	3D T1 MRI, FLAIR, Post-operative MRI
	MELD: >1,000 FCD & controls; EPISURG: 430 post-operative MRIs.
	MELD trains Graph Neural Networks to map subtle epileptogenic dysplasias; EPISURG evaluates automated surgical resection cavity segmentation.

	MSSEG-2 (Multiple Sclerosis)

	Longitudinal 3D T2-FLAIR (baseline and follow-up)
	100 MS patients (200 longitudinal images) from 15 different scanner types.
	Specifically evaluates algorithms designed to detect and segment newly formed MS lesions over time, serving as a proxy for evaluating treatment failure.

	Spinal Cord GM Segmentation Challenge

	High-resolution multi-echo gradient echo MRI
	80 healthy subjects from 4 international centers, distinct MRI systems.
	Targets the highly difficult computer vision task of delineating the sub-millimeter gray matter butterfly structure in the spinal cord.

	FITBIR (Traumatic Brain Injury)

	Structural MRI, CT, DTI, Functional, Genomics, Behavioral
	Dynamic interagency repository aggregating diverse global TBI studies via GUIDs.
	Standardizes TBI research via Common Data Elements (CDEs) to facilitate large-scale prognostic modeling of structural damage and functional outcome.

	Cam-CAN & dHCP

	MEG, fMRI, DTI, Structural MRI
	Cam-CAN: Lifespan aging (18-96 yrs); dHCP: Perinatal/Neonatal connectomes (20-45 weeks).
	Establishes normative neurological trajectories, from fetal cortical folding algorithms to adult multimodal functional/structural aging dynamics.

	SMHC (Shanghai Mental Health Center)

	High-resolution T1-weighted structural MRI
	2,490 scans covering Healthy Controls, Schizophrenia, MDD, Bipolar, OCD.
	Drives the development of structural biomarkers and computer-assisted diagnostic tools for major psychiatric disorders






Respiratory A

Respiratory B

Respiratory C

Respiratory Datasets
	Dataset Name
	Imaging Modality
	Size / Scope
	Target Pathology
	Key Features & Annotations

	MIMIC-CXR
	CXR
	377,110 images (65k patients)
	General / 14 Pathologies
	Free-text reports with NLP labels (CheXpert). Ext-ILS provides 1.1M instruction-answer pairs and 91k masks for text-guided segmentation.

	CheXpert
	CXR
	224,316 images (65k patients)
	General / 14 Pathologies
	Explicit mapping of diagnostic uncertainty (positive, negative, uncertain labels); strong validation/test sets by board-certified radiologists.

	SIIM-ACR Pneumothorax
	CXR
	12,047 images
	Pneumothorax
	Pixel-level annotations provided as run-length encoded (RLE) binary masks.

	Shenzhen / Montgomery
	CXR
	~800 images combined
	Tuberculosis
	Posteroanterior CXRs with confirmed TB; augmented with pixel-level JSON polygons of specific abnormalities (e.g., clustered nodules).

	CT-RATE & ReXGroundingCT
	CT
	25,692 scans (21k patients)
	General / Multimodal
	Largest paired CT/text dataset; supports 3D CT-CLIP. ReXGroundingCT links free-text findings directly to pixel-level 3D segmentation masks.

	RSNA PE & FUMPE
	CT (CTPA)
	>12,000 studies (RSNA); 35 subjects (FUMPE)
	Pulmonary Embolism
	RSNA provides labels for clot location and RV/LV strain ratio. FUMPE provides exhaustive 3D masks, peripheral clot focus, and Qanadli scoring.

	Stanford INSPECT & RadFusion
	CT (CTPA) + EHR
	19,438 patients (INSPECT)
	Pulmonary Embolism
	Fuses 3D imaging with longitudinal EHR (OMOP tables) and report impressions for diagnosis, prognosis, and fairness benchmarking.

	OSIC Pulmonary Fibrosis
	CT
	~200 patients
	Interstitial Lung Disease
	Baseline CT paired with longitudinal FVC measurements to predict future lung function decline via Laplace Log Likelihood metric.

	MedGIFT Geneva ILD
	CT (HRCT)
	128 patients (108 scans)
	Interstitial Lung Disease
	3D annotated regions of 13 specific histological pathological lung tissue patterns.

	COPDGene
	CT
	10,000+ patients
	COPD / Emphysema / Bronchiectasis
	Inspiratory and expiratory breath-hold CT pairs; linked with detailed molecular and genetic phenotypes to decouple airway disease from emphysema.

	LUNA16 / LIDC-IDRI
	CT
	888 scans (LUNA16 subset)
	Lung Nodules / Cancer
	Annotated by 4 radiologists; standard benchmark for 3D nodule detection (>3mm threshold) and false-positive reduction.










Clinical Unmet Need 2. : Pulmonary Embolism & Hypertension 


Requires rapid detection of subsegmental emboli, differentiation of Chronic Thromboembolic Pulmonary Hypertension (CTEPH), and immediate calculation of RV/LV strain ratios.


Diagnostic Bottleneck: Subsegmental clots are easily missed due to respiratory motion artifacts; manual RV/LV measurement delays critical care and Pulmonary Embolism Response Team (PERT) activation.


Dataset & Volume


RSNA PE, FUMPE, Stanford INSPECT, & RadFusion: Combined cohort of over 12,000 CT Pulmonary Angiography (CTPA) studies, specialized 35-subject exhaustive 3D masks, and 19,438 patient records fusing 3D imaging with longitudinal EHR (OMOP tables).


AI Solution Proposal


Implement 3D clot-detection algorithms trained on RSNA/FUMPE annotations to automatically pinpoint and score peripheral clots using Qanadli metrics.


Deploy automated cardiac chamber segmentation to calculate real-time RV/LV strain ratios and cross-reference findings with EHR text reports via multimodal fusion models.


Clinical Impact


Prevents missed subsegmental emboli obscured by artifacts, automates critical care triage, and drastically reduces the time to PERT activation for unstable patients.



Clinical Unmet Need 3 : Infectious & Occupational Diseases Flow


Needs scalable tuberculosis (TB) and pneumonia screening in low-resource areas, rapid ICU pneumothorax detection, and early occupational pneumoconiosis screening.


Diagnostic Bottleneck: Severe shortage of expert radiologists globally; tissue superposition on Chest X-Rays (CXRs) obscures early lesions, and International Labour Organization (ILO) classifications require rare expertise.


Dataset & Volume


MIMIC-CXR Family & CheXpert: Massively scaled Chest X-Ray datasets containing 377,110 images (65k patients) and 224,316 images (65k patients) mapping 14 general pathologies SIIM-ACR & Shenzhen/Montgomery: Specialized subsets containing 12,047 pneumothorax images with pixel-level Run-Length Encoded (RLE) masks, and ~800 combined validated TB CXRs with JSON polygon annotations.


AI Solution Proposal


Deploy multi-label vision-language models (such as CT-CLIP/CXR-CLIP architecture) trained on CheXpert NLP uncertainty mappings to flag 14 core pathologies simultaneously.


Utilize pixel-level binary masks and polygon annotations to build text-guided segmentation models that map out occult pneumothoraces and clustered tubercular nodules despite anatomical superposition.


Clinical Impact


Provides instant, expert-level triage support in radiologist-depleted zones, drastically cuts ICU response times for tension pneumothorax, and democratizes complex screening workflows.



Clinical Unmet Need 2: Undertreated Cardiovascular Risk


Diagnostic Challenge: Cardiovascular disease in women is heavily under-screened; manual Breast Arterial Calcification (BAC) grading is tedious and broadly ignored by radiologists.


Applicable Data Pipeline:


INbreast & CBIS-DDSM: Utilizes thousands of digitized Screen-Film Mammography (SFM) and Full-Field Digital Mammography (FFDM) images where arterial calcifications are highly visible for deep learning segmentation mapping.


AI Solution Proposal: 


Clinical Impact: 


 Implement automated deep learning segmentation and quantitative severity grading of Breast Arterial Calcification (BAC) from standard mammograms.


Predicts dose-dependent risk of stroke/heart attack; integrates into clinical risk scores without added cost, patient time, or radiation.



Clinical Unmet Need 3: Radiologist Workload & Diagnostic Fatigue


Diagnostic Challenge: Mandatory double-reading systems are unsustainable due to global workforce shortages, causing severe reporting delays.


Applicable Data Pipeline:


EMBED & VinDr-Mammo: Leverages a massive dataset of 3.4 million images from 110,000 patients encompassing FFDM, synthesized 2D (C-View), and 3D DBT (EMBED), paired with 5,000 exams (20,000 images) using FFDM (VinDr-Mammo) for robust, high-volume BI-RADS assessment training.


AI Solution Proposal: 


Clinical Impact:


Deploy algorithmic triage mechanisms separating scans into AI-supported single-read or double-read workflows based on predicted complexity.


 Reduces screening workload ,facilitates immediate point-of-care workup for high-risk cases, mitigating care disparities.



Clinical Unmet Need 1 : Predicting Heart Failure Decompensation


Preemptive Prediction of Acute Decompensation. Late clinical identification of hemodynamic deterioration results in frequent, preventable, and costly hospitalizations.


Data (Modality & Volume):


AI Solution Proposal:


Clinical Impact:


 Massive-scale datasets pairing over 170,000 routine ECGs and CXRs with structural labels (EchoNext & CheXchoNet.


 Early-warning predictive algorithms that analyze routine, non-invasive data and baseline clinical blood panels to detect impending hemodynamic deterioration before physical symptoms manifest.


 Facilitates preemptive outpatient interventions (e.g., diuretic adjustments), drastically reducing costly emergency room visits and hospital readmissions.



Clinical Unmet Need 2: Forecasting Disease Trajectory


Forecasting Longitudinal Disease Trajectory. The inability to predict long-term structural changes, such as precipitous drops in ejection fraction (LVEF), prevents timely transitions to advanced therapies.


Data (Modality & Volume):


AI Solution Proposal: 


Clinical Impact: 


 High-fidelity imaging data combining over 10,000 dynamic echocardiography videos (EchoNet-Dynamic) and multi-class cardiac MRI cine segmentations (ACDC) to map cardiac motion and structural boundaries over time.


Deep spatiotemporal predictive models that map baseline cardiac mechanics to forecast future LVEF trajectories and progressive left ventricular remodeling.


Guides precise clinical resource allocation, allowing physicians to proactively plan for advanced therapies (like LVADs or transplants) well before terminal structural decline occurs.



Clinical Unmet Need 3: Early Detection of Hypertrophic Cardiomyopathy (HCM)


 Population-Level Underdiagnosis and Delayed Detection. Nonspecific clinical presentations lead to missed diagnoses, delaying interventions until severe adverse events like sudden cardiac death (SCD) occur.


Data (Modality & Volume):


AI Solution Proposal:


Clinical Impact:


 High-resolution 12-lead ECG traces encompassing 45,152 expertly labeled 10-second segments (Chapman-Shaoxing), combined with massive multimodal cohorts linking 100,000 routine ECGs and 71,589 chest X-rays to echocardiography-derived structural labels (EchoNext & CheXchoNet).


 Scalable, low-cost deep learning screening algorithms designed to detect hidden, subclinical HCM morphologies directly from widely available entry-level tests (ECG/CXR) before symptoms manifest.


 Shifts the paradigm from reactive treatment to proactive, population-wide screening, ensuring timely diagnosis and preventing SCD.



Clinical Unmet Need 1: Protecting Vital Anatomy (Ureters & Pelvic Nerves)


Frequent iatrogenic transection of ureters (which mimic blood vessels under pneumoperitoneum) and irreversible damage to visually indistinct Pelvic Autonomic Nerves (PAN) during deep pelvic procedures.


Utilizes a massive visual repository containing 13,195 high-resolution surgical images from 32 videos with pixel-wise semantic masks, combined with roughly 10,000 annotated frames of synchronized device data, laparoscopic motion types, and workflow phases.


Clinical Impact: 


Data & Modality (DSAD, HeiCo, & AutoLaparo): 


AI Solution Proposal: 


Train high-speed semantic segmentation networks to overlay "no-fly zone" visual boundaries on ureters and delicate connective tissues in real-time, paired with phase-recognition algorithms that warn surgeons when approaching high-risk dissection steps.


Drastically reduces the incidence of catastrophic bile duct injuries, occult urinomas, acute renal failure, and severe postoperative urinary or sexual dysfunction.



Clinical Unmet Need 2 : Eliminating Retained Foreign Objects in Complex Surgery


Multi-hour procedures cause sustained cognitive fatigue, leading to a high risk of losing track of surgical sponges and instruments amidst complex, occluded abdominal tissue.


Data & Modality (HeiCo-FOCUS-VQA): 


AI Solution Proposal:


Clinical Impact: 


Incorporates continuous spatial-temporal context consisting of 96 hours of recorded surgical video matched with 15,000 Visual Question Answering (VQA) text pairs specifically focused on foreign object interactions.


 Implement Long-Term Temporal Tracking (LTTT) networks and VQA-based conversational agents capable of continuously tracking items across long periods of occlusion to verify the extraction of all surgical tools.


Eliminates severe intra-abdominal infections, secondary bowel obstructions, and the massive medicolegal liabilities associated with retained surgical items.



Clinical Unmet Need 3: Ensuring Safe Dissection in Cholecystectomy (CVS & Bailouts)


Profound cognitive biases lead surgeons to falsely believe they have isolated the cystic duct, combined with highly subjective human grading of gallbladder inflammation (Parkland Grading Scale), leading to dangerous dissections.


Data & Modality (SAGES CVS, Endoscapes2023, CholecSeg8k & InstanceSeg):


AI Solution Proposal: 


Clinical Impact: 


 Harnesses a vast global visual cohort comprising over 1,200 continuous RGB videos from 54 global institutions, paired with over 50,000 frames of highly granular semantic/instance masks, bounding boxes, and expert CVS confidence scores.


Deploy dual-stage neural networks that combine granular anatomical tool-tissue localization with robust, objective Critical View of Safety (CVS) verification and automated severity scoring to recommend optimal bailout procedures.


Prevents catastrophic bile duct injuries (BDIs) by strictly gating clipper application until CVS is objectively verified by the AI, and prevents surgical complications by prompting timely bailouts in hostile abdomens.



Clinical Unmet Need 1 : Molecular Triage & Virtual Omics Process Flow


Exorbitant cost, tissue sample depletion, and slow turnaround times associated with next-generation genomic sequencing (NGS) and traditional molecular assays.


Key Datasets & Modality Scale


TCGA & HISTAI: Leverages massive-scale H&E WSIs intimately paired with multi-omics, digitized pathology reports, and clinical metadata. The volume is unprecedented, encompassing over 30,000 pan-cancer WSIs with survival data and an additional 112,000 broad-classification WSIs (including 20,000 IHC slides) across 46,000 unique clinical cases.


Proposed AI Solution


Train Multimodal Foundation Models (e.g., UNI, CONCH) using Self-Supervised Learning on massive datasets to directly infer mutational status (e.g., KRAS, IDH, MSI) from tissue morphology.


Clinical Impact


Rapid, highly cost-effective "virtual omics" screening to triage patients for targeted treatments or prioritize cases for confirmatory physical genomic testing.



Clinical Unmet Need 2: Immunotherapy Prediction & Spatial Biology Process Flow


Lack of scalable, reproducible methods to quantify spatial biology, including Tumor-Infiltrating Lymphocytes (TILs) density and Tertiary Lymphoid Structures (TLS), across gigapixel images.


Key Datasets & Modality Scale


IGNITE & Kather 100K: Built on semantic tissue segmentation and patch-level optical imaging. The scale encompasses 100,000 rigorously classified colorectal images across nine tissue categories, combined with 887 fully annotated lung cancer ROIs mapping the tumor microenvironment.


Proposed AI Solution


Utilize Attention-based Multiple Instance Learning (MIL) and spatial Graph Neural Networks (GNNs) deployed across whole-slide images to map cell-to-cell distances, immune infiltration densities, and structural proximity.


Clinical Impact


Superior, non-invasive prediction of patient response to immune checkpoint inhibitors (ICIs) and the algorithmic discovery of novel morphological-immune phenotypes.



Clinical Unmet Need 3: Biomarker Quantification & Precision Therapy Process Flow


Human inability to consistently distinguish faint membrane staining in HER2-low and HER2-ultralow categories, leading to low inter-pathologist concordance.


Key Datasets & Modality Scale


Yale HER2 & SiNuS: Relies on WSIs targeted for HER2 expression scoring and Dual-ISH nuclear segmentation. The volume consists of 192 tightly curated WSIs with specific tumor Regions of Interest (ROIs), containing thousands of clinically validated, individually annotated singular nuclei.


Proposed AI Solution


Implement deep learning-based image analysis algorithms trained on meticulously annotated cell boundaries to extract pixel-level intensity measurements and mathematically calculate the percentage of positive tumor cells.


Clinical Impact


Precise patient stratification for novel antibody-drug conjugates (e.g., trastuzumab deruxtecan) and the total elimination of subjective visual thresholding.



Clinical Unmet Need 1: AMD & Macular Fluid Quantification Pipeline


Labor-intensive, highly subjective manual quantification of complex retinal fluids (IRF, SRF, PED) places an unsustainable burden on retinal specialists.


Data (RETOUCH & OCTDL)


A dense anatomical dataset comprising over 2,000 labeled B-scans and 70 complete volumes, captured entirely through Optical Coherence Tomography (OCT) with voxel-level fluid labels.


AI Solution Proposal


Implement 3D convolutional neural networks for automated, voxel-level segmentation and precise volumetric tracking of macular fluids over time.


Clinical Impact


Provides highly efficient, objective monitoring of anti-VEGF therapy efficacy, fundamentally reducing the clinical burden on specialists and improving clinic workflow.



Clinical Unmet Need 2: Glaucoma Management & Diagnostic Fairness Pipeline


Inability to accurately forecast long-term progression, severely exacerbated by diagnostic bias and "data poverty" regarding ethnic and racial minorities.


Data (Harvard-GF, Harvard-GDP & EyePACS-AIROGS)


Over 4,800 highly detailed cases balanced by race using Optical Coherence Tomography (OCT) RNFL maps and Visual Fields, supplemented by a massive screening subset of 113,000 Color Fundus Photography images.


AI Solution Proposal


Train multimodal progression forecasting algorithms with strict algorithmic fairness constraints to predict structural and functional decline equitably.


Clinical Impact


Optimizes personalized treatment plans to prevent irreversible ganglion cell death while directly combating healthcare inequities and reducing misdiagnosis in underrepresented demographics.



Clinical Unmet Need 3: Systemic Health (Oculomics) & Vascular Pipeline


Continued reliance on invasive, expensive, or delayed systemic biomarker tests, missing the opportunity to detect systemic risks non-invasively.


Data (UK Biobank, FIVES & PALM)


An expansive multi-modal cohort of over 70,000 participants and images, leveraging paired Color Fundus Photography and Optical Coherence Tomography alongside pixel-wise vessel segmentation and deep genetic metadata.


AI Solution Proposal


Build deep learning "oculomics" models capable of extracting microscopic vascular metrics to serve as predictive biomarkers for systemic conditions.


Clinical Impact


Unlocks non-invasive, point-of-care detection of cardiovascular, metabolic, and neurological disease risks directly from the retinal microvasculature.



Clinical Unmet Need 1: Interval Cancers & Diagnostic Accuracy


Diagnostic Challenge: Aggressive cancers appearing between screens; high false-positive recall rates cause patient anxiety and financial drain.


Applicable Data Pipeline:


RSNA Screening Challenge & OMI-DB (OPTIMAM): Combines data from 19,418 patients utilizing Full-Field Digital Mammography (FFDM) with an expansive longitudinal database of over 6.9 million images from 172,000+ women.
CBIS-DDSM & INbreast:  ~10,480 images utilizing older digitized Screen-Film Mammography (SFM) alongside 410 high-precision images from 115 patients captured via modern FFDM.


AI Solution Proposal: 


Clinical Impact: 


 Implement lesion detection (CADe) and classification (CADx) algorithms integrating continuous malignancy probability scores.


Detects subtle anomalies, increasing cancer detection by 29% while maintaining high specificity and non-inferior interval cancer rates.



Clinical Unmet Need 1: Multiple Sclerosis (MS) Progression


 Longitudinally tracking and identifying tiny, newly forming, or enlarging demyelinating lesions to accurately monitor when disease-modifying drugs are failing.


Data & Modality Scope: 


AI Solution Proposals:


Clinical Impact: 


The MSSEG-2 dataset includes 200 longitudinal images from 100 MS patients across 15 scanner types. It leverages 3D T2-FLAIR MRI, a specialized imaging sequence that suppresses the naturally bright signal of normal brain fluid so that abnormal, water-rich demyelinating lesions stand out with high contrast.


 Calibrated Inter-patch Blending (CIB) to suppress false positives, and self-supervised image inpainting pre-training to handle extreme class imbalance (tiny lesions vs. vast healthy tissue).


Eliminates the tedious, error-prone human task of slice-by-slice scan comparisons, standardizing the detection of disease progression.



Clinical Unmet Need 2: Neuro-Oncology & Tumor Mapping


Standardizing brain tumor segmentation even when legacy clinical datasets are missing crucial imaging sequences, which historically causes AI models to fail completely.


Data & Modality Scope: 


AI Solution Proposals:


Clinical Impact: 


The BraTS 2024 dataset contains over 2,700 oncology cases. It uses multi-parametric MRI (T1, contrast-enhanced T1, T2, FLAIR)—a comprehensive suite of scans where each sequence highlights different tissue properties (like fat, water, or blood-brain barrier breakdown) to map distinct sub-regions of a tumor.


 Generative Adversarial Networks (GANs) and diffusion models used specifically for medical image synthesis (such as the BraSyn challenge framework).


Artificially synthesizes biologically accurate substitute images for any missing modalities, guaranteeing that downstream tumor volume mapping remains robust across messy, real-world hospital data.



Clinical Unmet Need 3: Intracranial Hemorrhage Triage


Differentiating among five distinct hemorrhage subtypes rapidly in high-pressure emergency settings to facilitate immediate surgical decisions.


Data & Modality Scope:


AI Solution Proposals:


Clinical Impact: 


 Clubbing RSNA Intracranial Hemorrhage and CQ500 datasets provides a massive repository of over 25,491 exams. These rely on non-contrast Head CTs, a fast X-ray technique that measures tissue density to instantly highlight dense, fresh bleeding without the need for injected contrast dyes.


 Spatial attention-based architectures (e.g., Convolution-SE-Residual U-Net) and lightweight models like MobileViT tailored for fast multi-label classification.


Rapidly flags blood outside versus inside brain tissue (extra-axial vs. intra-axial), generating sub-millimeter bounding boxes that guide immediate neurosurgical decompression.



Clinical Unmet Need 1: COPD & Bronchiectasis 


Need objective quantification of airway remodeling, emphysema, and mucus plugging to define distinct disease phenotypes.


Diagnostic Bottleneck: Visual assessment of broncho-arterial ratios (AAR > 1) is highly subjective, time-consuming, and confounded by vascular changes like hypoxic vasoconstriction.


Dataset & Volume


COPDGene: Large-scale cohort of over 10,000 patients evaluated via dual-phase High-Resolution CT scans (inspiratory and expiratory breath-hold pairs) linked with detailed molecular and genetic phenotypes.


AI Solution Proposal


Deploy deep learning pipelines on paired inspiratory/expiratory CT scans to automate 3D airway segmentation and quantify regional air trapping.


Train multimodal models to fuse CT structural features with genetic biomarkers to automatically decouple airway disease from emphysema phenotypes.


Clinical Impact


Standardizes phenotypic classification, eliminates inter-observer variability in broncho-arterial ratio tracking, and enables highly targeted, personalized therapeutic strategies.


