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A HISTORY OF POSITRON IMAGING

Pliysics

The first application of positron annihilation radiation for
medical imaging is well documented. Tn a discussion with
William Sweet, then the Chief of the Neurosurgical Ser

vice at the Massachusetts General Hospital (MGI), in the
early part of 1950, I made several suggestions to improve
the quality of nuclear images for the detection of brain tu

mors and other brain diseases. In particular, T suggested
that the use of anmihilation radiation following positron
emission might improve the quality of brain images by in-
creasing sensitivity and resolution. The Physics Research
Laboratory (PRL) at MGH had just been established un-
der my direction and, with support from the Neurosurgi-

© e, a simple positran scanner using two opposed

sodium iodide detectors was designed and built within

six months. Tmaging of patients with suspected brain tu-
mors was commenced almost immediately. The results

H. Anger & B. Cassen




The first rectilinear scanner

H. Anger

The first Tc-99m generator




Powell Richards and Walter Tucker

David Kuhl

William Fry Peter Wells
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Science, 142:230-232, 1963
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COMPUTED MEDICAL IMAGING
Nobel Lecture, § December, 1979

BY

GODFREY N. HOUNSFIELD

The Medical Systems Department of Central Research
London, England

Laboratories EMI,

THE EARLY TESTS

1 decided to do some lab experiments with gammma rays to test if the system
would work. The equipment wa

very much improvised. A lathe bed
provided the lateral scanning movement of the gamma-ray source, and
sensitive detectors were placed on either side of the object to be viewed
which was rotated 17 at the end of e

h sweep. The 28,000 measurements
from the detector were digitized and automatically recorded on paper
tape. After the scan had been completed this was fed into the computer
and processed

Many tests were made on this machine, and the pictures were encourag-

ing despite the fact that the machine worked extremely slowly, taking 9

days to scan the object because of the low intensity gamma source. The

pictures took 2 § hours to be processed on a large computer. The results of

Fig. 3. Picture of the first brain scanned on Laboratory machine Fig. 2

Fig. 5. First clinical picture obtained from prototype machine




WHAT IMPROVEMENTS SHOULD WE EXPECT TO SEE IN THE
FUTURE?

Various attempts have been made to achieve useful pictures of the heart

The time available for taking a picture of the heart is obviously longer

than one heart beat. Some experiments were conducted some time a

using conventional CT machines but in which the traverse of the detectors

ctro-cargiograph, passing over

was synchronised to the heart beat via an el

the heart in diastole (when the heart movement is at a minimum). Fig. 14

shows a picture from the experiment

The heart chambers can be discerned by a little intravenous injected
contrast media.
g made at the Mayo clinic, Rochester, America,
¢ tubes designed to

Another approach is bei

where a large machine is being constructed with 27 X-ra
fire sequentially. It is hoped to take a sequence of pictures in a fraction of a
second during one heart beat. However, the complexity and cost may rule

out such a machine being used world-wide.
A further pronusing field may be the detection of the corcnary arteries,

It ‘may be possible to defect these under special conditions of scanning.

Peter Mansfield Paul Lauterbur
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Figure 2. Imaging Examinations by Modality, Age, and Year (1996-2010)
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RISE OF THE MACHINES

There has been a dramatic rise in the number of CT and
MRI scans over the past decade in the United States.

300
== Computed tomography exams

Magnetic resonance

MRS

000 people)

150 -«

100--

50

@
S
w
c
&
S
&
©
@
8
z

0 —r—tr—T—T—TT—T—T—T—T
2000 2002 2004 2006 2008 2010

Nature, October 31,2013




400 patients received
radiation overdoses
during

perfusion CT

of the brain

Food and Drug Adr

http

‘An improved education of

physicians and technicians

Estimated Radiation Dose Associated performing CCTA on dose-
With Cardiac CT Angiography saving strategies should be
: > considered to keep the radiation
as low as reasonably achievable.’

omagraphy Angi

331-2146 mGy cm

Hausleiter J etal,
JAMA 301: 500-507, 2009
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Theranostics

Targeting ligand

(e.g. Antibody) ﬁ(
Fluorescent

probe

B4 radionuciide
& (PET/SPECT)

Drugpayload

e

Drug payload

Ultrasonic (US)
Contrastreagent

reflectionetc.)

Theranostic Formulation Biodistribution and PK

It is very important to use Genetics to identify cancer patients at risk for
development of adverse effects following radiotherapy.
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Who the MP is?

What he/she does?

How he/she does it?

Why so many people are unfamiliar with the MPs

contribution to their care?

International Day Tedical Phys
November 7, 2014

Looking Into the Body - Advancement in Imaging
through Me c
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Thank you!
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