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ABSTRACT

Low back pain is a common musculoskeletal disorder affecting almost 80 percent of

the people at some point in their life. Although the intervertebral disc degeneration

has been identified as one of the leading causes of low back pain, due to lack of

strong information correlating observed disc morphology to low back pain, it is

still not a well-established cause. Imaging techniques like MRI and CT have the

ability to provide excellent high-resolution images depicting accurate morphology

of the given specimen. However, these imaging modalities cannot reveal whether

a particular observation is symptomatic or incidental. On the other hand, optical

tomography techniques have the ability to monitor functional and molecular state

of tissues. Its high sensitivity and accuracy, coupled with the fact that it does not

require ionization radiations, makes optical tomography an apt modality to further

investigate the causal relationship between the intervertebral disc and low back pain.

The broad aim of the following study is to establish the feasibility of carrying

out molecular optical imaging of the spine. More specifically the study aims at es-

tablishing a dependable protocal to retrieve the 3D bio-distribution of a fluorophore

from an intact spine. To be able to achieve this, we first identified, developed and

integrated tools necessary to carry out ex-vivo molecular optical imaging of the

spine. Next, mesh based monte carlo simulations were used to simulate fluores-

cence molecular tomography (FMT) of the spine. Through performance evaluation

of the results of these simulations we established the feasibility of performing FMT

of the spine. Lastly we provided a proof of concept of the laid out procedure by

experimentally performing FMT of the spine.
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