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Backbone algorithm behind CranioRateTM
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Metopic Severity ScoreMSS

Cranial Morphology DeviationCMD

TM

CranioRateTM Outputs

The Journal of Craniofacial Surgery. 2020;31(3):697. 



ROC analysis demonstrated a high 
diagnostic value of MSS

MSS was equally 
correlated with 

phenotypic severity as 
traditional 

craniometric 
measurements

(Junn et al, CPCJ, 2021)



Normal, Metopic, Sagittal and Post operative 
MSS and CMD 

Normal control 
patients had 

lower MSS and 
CMD scores

Metopic 
patients have 

the highest MSS

MSS scores 
became anti-
metopic, while 
CMD remained 

elevated

Sagittal patients 
have high CMD 

scores, but 
normal MSS

(Berieger et al, PRS, 2024)



Post-op skulls move from “Anti-metopic” to 
normal over time.
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(Berieger et al, CPCJ, in press)

55 Metopic patients 

16 patients
• pre-op
• immediate post-op
• late post-op imaging



Pre-op severity is independent of immediate post-op 
severity and associated with late post-op severity. 

Late Post-op

Preoperative severity 
correlates with late 

postoperative 
morphology

Immediate Post-op

No correlation between 
pre-op severity and 
immediate post-op

(Berieger et al, CPCJ, in press)



Degree of Overcorrection is positively correlated 
with more normal later term head shape

Degree of 
overcorrection 

correlates with late 
postoperative 

dysmorphology

(Berieger et al, CPCJ, in press)



3D photographs are comparable to CTs for 
calculating MSS

(Bruce et al, CPCJ, 2023)



Whitaker scores were negatively correlated with 
IFA and positively correlated with MSS

(Blum et al, JCS, 2022)



Higher MSS and CMD Scores Associated 
with Lower Neurocognitive Outcomes

Higher MSS and CMD 
scores correlated with 

lower reading 
comprehension and 
composite scores in 

school age children.

(Alperovich et al, PRS, 23)



Point-of-Care Tool
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TM

Point-of-Care Tool

To date:
• Total of 743 CT scans analyzed
• 52 users uploaded average 7 scans



EXPAND TO OTHER FORMS 
OF CRANIOSYNOSTOSIS

BUILD ASSOCIATIONS 
WITH CRITICAL 

CLINICAL FACTORS

DEVELOP ACCESSIBLE 
CRANIOSYNOSTOSIS 

IMAGEBANK

Current Aims

NIDCR - R01 
FUNDING 2023-2028



EXPAND TO OTHER FORMS 
OF CRANIOSYNOSTOSIS

Current Aims - Scales

Sagittal Severity Scale 
under development
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BUILD ASSOCIATIONS 
WITH CRITICAL 

CLINICAL FACTORS

Current Aims – Deep Phenotype

• Imaging (CT, MR, 3D photo)
• Shape model data
• Demographic data
• Pre-operative Neurocognative data
• Intervention type
• Comorbidities
• Genetic Triads (future)
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DEVELOP ACCESSIBLE 
CRANIOSYNOSTOSIS 

IMAGEBANK

Current Aims – Data Movement

Proposed movement of data



DEVELOP ACCESSIBLE 
CRANIOSYNOSTOSIS 

IMAGEBANK

Current Aims – Consortium

Currently: 30 Collaborators 
(US and International)
• 5 ready to transfer data
• 6 close

Develop Core and Extended 
Consortia of Collaborators



Human Subjects protection

Imaging Data Clinical Data

• De-identified
• Relative (not absolute) dates
• One-way encryption/hashing

3D photogrammetry

CT and MR 
images



IRB Schema

Retrospective Arm

Prospective Arm 4 Core 
Consortium Sites 

Recruit/ 
consent 
patients 

Pre-operative 
neurocognitive data.

No neurocognitive dataNo consent/ 
recruitment

Extended 
Consortium sites 
(currently 25+)

Imaging plus pertinent 
demographic and medical 
data (i.e. age at scan, 
gender, race, diagnosis, etc), 

Imaging plus pertinent 
demographic and medical 
data (i.e. age at scan, 
gender, race, diagnosis, etc), 
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