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Early Medicine

. No imaging modalities exist

. Physicians reliant on what they can see with
their own eyes
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Early Medicine

. Seeing inside the body required cutting into
the body
- Limited anesthesia

- Little understanding
of infection control
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Development of X-rays

The discovery of X-rays spurred a large
number of advances in both |mag|ng and
treatment
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Development of X-ray

. Developed by German scientist
Wilhelm Conrad Rontgen

- Discovered that rays emitted
from cathode tubes could
penetrate through materials

- Rays passed easily through soft
tissue, but could not pass
through metal or bone
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Birth of radiology

. After its discovery, its potential for clinical
use was recognized immediately
- First papers using X-rays for imaging bone
fractures emerged less than 1 year later
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Other uses of X-rays

. In 1896 physicians began to notice that x-rays
had a palliative effect on some cancers
- The beginning of radiation BN
therapy |
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Rise of computing

. The first computer was developed in 1930

. Rapid advancement from 1930-1970 when
the first personal computers were developed
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Rise of computing

. With the addition of
graphical displays,
technology for digital
image representation
quickly arrived

The first digital image

Copyright © Perk/Med-i Lab, 2023 -14 - @

) -Med-i Lab




Digital imaging
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Using light to represent analog signals meant
medical images could be represented digitally

Images were divided into small equal regions

—> Pixels = Assigned a numeric intensity value
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Computed Tomography

. More powerful computers + digital image
representation = more advanced imaging

. Computed tomography (CT) was one of the
first in this new era

- Developed in 1967
- Just prior to the release of the first PCs
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Computed Tomography

. Uses X-ray source and detector on a rotating
gantry

— Scans are taken in thin slices then reconstructed
into 3D volumes
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Magnetic Resonance Imaging

. Developed around same period as CT

. Similar reconstruction principle, but different
physics
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Magnetic Resonance Imaging

. Magnetic field is applied to the patient, as
atoms return to a resting state they emit
signals
- Different tissue types show different rates of

relaxation
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MRI vs CT

. Reconstructed through similar methods
. Different physics of image generation leads
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Real-time imaging

. Another major advancement in this
period was the invention of real-
time imaging
- Fluoroscopy
- Ultrasound

. Time-series of images
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Continued advancement

. As technology has advanced, so has the
qguality of images
- Images show more and more detail
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Copyright © Perk/Med-i Lab, 2023



Too much information?

. As image quality increases, so does the
amount of information physicians are given

- Now there is so much detail that it is difficult to
remove details that are irrelevant
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Reduction of information

. Provide as much information as needed while
removing irrelevant details

- Rendering
- Segmentation
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Providing context

. Relying on imaging created a
disconnect between the
screen and the patient

- Reduction of information
makes it more challenging to
register structures back to
the patient
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Surgical navigation

. Tracking allows us to
localize segmented wdarion o rosten e
structures with respect
to surgical tools

- Surgeons can see
where they are

working compared to

the anatomy R

Navigation display
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Our work in Dakar

. Development of a surgical navigation system
for percutaneous nephrostomy
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. Age of Artificial intelligence
. Deep learning has created systems that can
analyze images to detect subtle differences not
visible to humans
- Diagnosis
- Segmentation

- Tracking
- And morel!!
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