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Cross-Disease Comparison

Differentiation

Can brain morphology distinguish clinically similar 

conditions? Which morphological features are 

most discriminative?

Disease A Disease B

Disease D

Disease C

?

Comorbidity

Does comorbid morphology reflect a blend of both 

constituent conditions? Where do clinically similar 

conditions share morphological features?

Disease A Disease B
Disease

A + B

?

Longitudinal 

How does brain morphology di�er across diagnoses 

and during diagnostic conversion? Can such changes 

be detected prior to symptom onset?
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Fragmentation

Previous studies have largely examined conditions in isolation, 

with inconsistent morphological feature sets and limited sample 

sizes, precluding meaningful cross-condition comparisons.

NeuroMorph: A Deep Learning Method
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Results & Applications
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Brain sMRI

EPI: Epilepsy

MEN: Meningitis

TBI: Traumatic Brain 
Injury

TUM: Tumour

STR: Stroke

MND: Motor Neuron 
Disease

MS: Multiple Sclerosis

CBS: Corticobasal 
Syndrome

PSP: Progressive 
Supranuclear Palsy

PD: Parkinson’s Disease

ADHD: Attention Deficit 
Hyperactivity Disorder

ASD: Autism Spectrum 
Disorder

MDD: Major Depressive 
Disorder

SCZ: Schizophrenia

BP: Bipolar Disorder

FTD: Frontotemporal 
Dementia

PPA: Primary Progressive 
Aphasia

AD: Alzhiemer’s Disease

MCI: Mild Cognitive 
Impairment

Diagnosis

Hyp: ADHD Hyperactive

INA: ADHD Inattentive

Comb: ADHD Subtype

Subtype

SV: Semantic Variant

FTDt: FTD Typical

BV: Behavioural Variant

PNFA: Progressive 
Non-Fluent Aphasia
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NeuroMorph

- Over 116,000 structural MRI scans 

- 19 neurological and psychiatric conditions

Morphological Differentiation

- Morphological profiles characterise each level of the disease hierarchy

- UMAP projections reveal morphological relationships between conditions

- The complete feature set di�erentiates each condition with high accuracy

- Individual features and their combined e�ects identify the strongest diagnostic signals
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Disease Families

Morphological Comorbidity
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- Diagnosis probability reflects change across morphological space

- Individual morphology predicts: 

- Morphological deviation profiles accurately predict individual disease status across the full hierarchy

- Extends to comorbidity, simultaneously assigning both Autism and ADHD, with comorbid subjects 

clustering in the overlapping region between the two conditions

Brain sMRI

Here, we propose a novel deep-learning framework that:
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Normative ModellingMorphological Feature Extraction

- Generates 3D mesh, CTh overlay & segmentation volume

- Outputs morphological deviation profile

- Comprising 13 morphological features 

- Extracted from a native-space T1w image 

- Inference time: ~10 seconds per volume

NeuroMorph
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Diagnosis

MCI diagnosis:  >8 years earlier

AD diagnosis:   5 years earlier

Disease Hierarchy


