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Purpose

To build on research and developmental work on volumetric analysis of brain objects to create a pathway to support routine
volumetric analysis for patients with non-lesional epilepsy. This patient group is the most challenging Epilepsy cohort
undergoing neurosurgical pre-evaluation. Calculated volumetric changes can aid in epilepsy diagnosis.

Materials & Methods

The patient journey and current workflow was reviewed. A PDSA (Plan, Do, Study, Act) approach to the workflow was
implemented to achieve a routine mechanism for calculating and presenting volumetric analysis.

A normal database of brain structure volumes categorised by sex and age (as normal volumes can differ by these categories)
was compiled. Clinicians established criteria for patient selection for analysis. Methodologies for volume calculations were
evaluated and the optimum methodology was selected. This involved estimation of confidence levels and risk assessment.

Standard Operating Procedures were developed and a report template was designed. Python was used to facilitate the auto-
population of the report.

Conclusion

A routine process for calculation and automated presentation of  volumes for brain structures was created,. This 
has become embedded in the neuro-surgical planning workflow contributing to diagnosis & surgical planning.  

Results

A database of brain structure
volumes of over 200 patients with
normal MRI scans was created
between the authors and a
neuroradiologist. The normal
database covers a range of ages and
was developed as a comparative
measure for evaluation of some
epilepsy patients.

Volumes generated from the open
source software Freesurfer were
compared with Brainlab Elements
and their statistical significance
recorded. Brainlab software
conforms to the Medical Devices
Regulations and therefore was the
preferred option.

The results of volumetric analysis for
anonymised scans were different to
those for non-anonymised scans and
while the difference is not
significant, it is important to be
cognisant of this when considering
sources of error and uncertainty.

A Python script was written to
automate the volume calculation
and collate results into a report,
comparing hemispheric ratios and
highlighting clinically significant
ratios that differ by more than 10%
and any volumes deemed outside of
a normal range.

How Brain Volumes change over time:

Male Ventricle Volume (cm3) Changes with Age
Range

Fig 1, 2, 3, 4, & 5  (Above): 3D Brainlab representation 
of segmented structures

Fig 6 (Left): Coronal T1 MRI  Brain with Hippocampi 
segmented in blue

Fig 7 (Below): Zoomed-in Hippocampi
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