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The Importance of Documentation of 
Structural Phenotype Variations in 
Children in the NCS 

• 

• 

• 

• 

• 

Syndrome indicators 

Statistical association with more serious 


internal defects, e.g. ear tag 
 

Marker for identification of a teratogen 

Model for diagnostic reasoning, development of 
decision-making formulas, development of 
disease criteria 

Essential component of testing hypotheses in 
the NCS related to environmental exposures 
and genetic susceptibility 



Challenges of Documentation of 
Structural Phenotype Variations in 
Children in the NCS 

•

•

•

 No currently available validated protocol for 
assessment of a broad array of structural 
features in children that can reasonably be 
accomplished by non-specialists in a field 
setting 

 Until recently, no standard definitions for 
classifying features 

 No validated and feasible training paradigm for 
capturing this information using field staff with 
a wide variety of backgrounds and expertise 



International Working Group on the 
Terminology and Definition of Phenotypic 
Findings 

•

•

•

•

 Convened 34 clinical geneticists/dysmorphologists 
from nine countries in 2005 

 Two formal working meetings 

 Established over 400 standard definitions for 
morphology of face and skull, periorbital region, ear, 
nose and philtrum, lips and mouth, hands and feet 

 Results summarized in six papers, and an 
introduction presented in January 2009 issue AJMG 

-http://elementsofmorphology.nih.gov/index.cgi 

http://elementsofmorphology.nih.gov/index.cgi




Objective of LOI 

•

•

 The NCS protocol for the infant physical 
assessment currently includes a standardized 
examination and photographs at birth, 6 
months and 12 months 

 The focus of this project is to refine a tool 
for application in the NCS main study, 
which can be used in field settings to 
standardize observation and 
documentation of physical variations and 
abnormal phenotypic features 



Methods I 

• From a list of phenotypic features contained in 
the elements of morphology, a team of clinical 
geneticists from 4 NCS sites classified features 
on the following criteria: 
•

•

•

Can the feature be captured adequately by 


photograph?
 

Relevance of the feature 
Can the feature be captured by physical examination if 
not captured well by photo? 



Methods II 

• 

t

f

• 
f

• 

Develop a minimum standard set of 
photographic views and standards of quality for 
hose views that will allow for both quantitative 

and qualitative assessment of a broad range of 
eatures based on the results of Methods I 

Develop a physical examination checklist for 
eatures selected in Methods I 

Develop a training module for field staff on 
both of the above 



Methods III 

• 

• 

• 

Test the feasibility and validity of the training 
module in a pilot study 

Refine and update the DAI and training 
protocol based on experience in the pilot 

Conduct validation studies with infants at birth, 
6 and 12 months of age at each of five 
participating NCS sites 



Results 

• 

• 

• 

• 

Categorization of best method for assessment of 
features completed by expert group 

Photographic Assessment designed to include 15
standard photographic images (views of craniofacies and 
hands and feet), and three 10-second videos 

Physical Assessment tool developed which is
comprised of those 25 features selected from Elements 
of Morphology as relevant, but that are not captured
adequately by the Photographic Assessment 

Online Training Module that is comprised of detailed
instructions for the Photographic Assessment and
Physical Assessment is in development and is close to 
completion 













Next Steps 

• Awaiting OMB approval 

• Completion of training module 

• Completion of web-based interface for secure
upload of photographs and physical examination
results 

• Training sessions at participating sites 

• Pilot test, evaluation of quality of photographs and
success of training for physical exam 

• Field validation studies in a sample of children at
birth, 6 and 12 months comparing trainee against
“gold standard” expert examiner 
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