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Abstract
▪ The focus of the research involved deep learning, a specific type

of artificial intelligence and machine learning that focuses on

fabricated neural networks, using patient computed

tomography scans

▪ 100-125 cases (patient studies) were annotated by five

annotators, with each individual segmenting around 25 studies.

Each annotator segmented five additional, identical cases in

order to assess and address variability across annotators

▪ Each study took approximately one and a half to two and a half

hours to completely segment. During that time, annotators

utilized Slicer to outline 12 different muscles on the axial

b=view: Psoas (Left and right), quadratus lumborum (L & R),

erector spinae (L & R), gluteus medius (L & R), rectus abdominis

(L & R), and the lateral abdominal muscles (L & R)

▪ Annotators tried their best to outline muscles with precision

and accuracy, saving their annotations to a shared file in Penn

Box

▪ Using ITK-SNAP, field experts were able to review and evaluate

segmentations, taking 10 minutes each; then, suggestions

were sent back to annotators for any necessary corrections

▪ While the segmentation aspect of the project was completed

over the summer session, the project is ongoing as researchers

continue to gather descriptive data on the completed

annotations such as: average muscle mass, relationship

between muscle mass and BMI/visceral and subcutaneous fat,

as well as other image-derived phenotypes

▪ Artificial intelligence will be developed using machine learning

and the annotated muscular segmentations
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Research has shown that artificial intelligence (AI) – and its

subsets consisting of machine and deep learning – has proven

influential in the field of radiology, allowing for the effective and

efficient annotation and analysis of medical imaging data. AI-

driven muscular segmentation (informed by deep learning

methods) has the potential to accurately and precisely streamline

the annotation process of abdominal muscle computed

tomography (CT) scans. This poster aims to outline the data

training step of this ongoing AI development, where 5 annotators

segmented 12 key abdominal muscles across 125 patient studies.

▪ In clinical settings, artificial intelligence can employ machine

and deep learning to treat patients by deriving information

from data sets. A wide variety of data is needed in order to

allow for greater precision of the algorithms performed by AI;

the Penn Medicine BioBank consists of a great diversity of

patients and cases, as evidenced by the numerous pathologies

charted below

Our project focuses on the development of automated tools for

abdominal muscle image-derived phenotypes (IDPs):

▪ Currently, techniques used to assess the muscle mass of

patients are not always very accurate or precise

▪ By using CT scans to develop artificial intelligence in this

manner, a non-invasive method to assess the mass of each

muscle group and map their spatial distribution could prove

extremely helpful and insightful to this field

▪ Precision medicine using artificial intelligence is implemented

throughout the field of radiology and has implications in other

fields as well

▪ Clinically, patients can benefit from the use of medical imaging

for the quantification of muscle mass as it is non-invasive and

has the potential for greater precision

▪ There are also many opportunities for research to further

develop and refine this technology and other AI

▪ Future opportunities include:

▪ Utilizing muscle IDPs as predictors of cancer,

trauma, as well as surgical and health outcomes

▪ Exploring the relationship between muscles and

nutrition

▪ Better treatment options for patients suffering from

muscle-loss-related diseases

▪ Useful implementation of machine learning in other

modes of readily-available computed tomography,

proving both useful and versatile
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▪ For the resulting algorithm to be applicable to a wide range of

cases, the initial data needs to be varied to a large degree to

ensure generalizability

▪ Because there were 5 different annotators, it was
important to undergo a training period in which annotators
segmented the same cases to assure greater accuracy and
consistency across studies

▪ After the initial model is developed, the program will have to
undergo more levels of training to increase its precision,
especially when it comes to different pathologies.
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