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1. INTRODUCTION 

The field of medical imaging provides an opportunity for advances in physics, en
gineering and other basic sciences to be applied directly to diagnosis and treatment 
of human disease. The needs for the detection of ever smaller lesions and the eva
luation of pathologic mechanisms where variations of the physiologic or metabolic 
parameter are very small, result in increasing complexity in radiographic, ultra
sonic and nuclear medicine instrumentation. 

For sake of reliability, and increased efficiency, digital circuitry is widely 
used ; more generally, the introduction of digital computers and the development of 
mathematical algorithm has led to new imaging techniques and extended old ones, 
such as transmission and emission computed tomography, digital and real-time ultra
sound, gated nuclear medicine cardiology, digital radiology and nuclear magnetic 
resonance. Amongst such methodologies which has expanded tremendously the medical 
imaging possibilities, and for reasons of limited space, this paper will only 
present some concepts and results in current computed tomography and, in positron 
and gamma emitters tomography. This will permit a brief discussion of imaging devi
ces making use of position sensitive detectors (PSD) for measurements of anatomy 
and physiologic processes. 

2. IMPACT OF PSDs IN MEDICINE 

Th? use of a whole variety of PSD in medicine and their respective impact is essen-



tially dependent on the characteristic parameters performance. 
There is three major types of PSD : systems based on gas chambers, systems based 

on semi-conductors, systems based on scintillators. 
The overall detector performance, and the inherent image quality or quantitative 

precision of the data extracted, can be evaluated by numeric parameters namely the 
three resolutions of the system : spatial resolution, density (contrast) resolution, 
and temporal resolution. Also, there is a number of other parameters which are im
portant o measure for complete characterization and eventual intercomparison of 
such systems : the energy resolution, sensitivity and uniformity. 

These parameters are not independent ; the optimal image or distribution being 
a compromise of image parameters for a given diagnostic situation or problem. For 
example, it is obviously unnecessary to have a spatial resolution of the order of 
the millimeter if the motion of the organ of interest itself is more than a f w 
centimeters, unless the image acquisition is synchronized (multigated) with motion, 
such as cardiac cycle or, respiratory motion, for heart or liver studies. 

The sensitivity of a given system is an essential parameter, for the minimal 
acquisition time for an imaging procedure and thus the actual metabolic or physiolo
gic process that one will be able to study, or in other words, the statistical accu
racy in the image for a given acquisition time, is evidently dependant on this para
meter. 

Another major cause of limited accuracy is the non-uniformity or non-stationna-
rity within the sensitive volume under measurement, of any of the characteristic 
parameters (resolution or sensitivity). 

The more significant of these parameters related to every medical diagnostic 
situation, and the precise protocols and phantoms to be used for their evaluation 
are defined, and this set of measurements is performed on a regular basis as part of 
the quality assurance program. 

3. X RAYS TRANSMISSION COMPUTED TOMOGRAPHY 

Transmission computed tomography (TCT) is, by far, the most significant development 
in diagnostic radiology since the discovery of X rays by ROENTGEN. Such a development 
was made possible through the advances in engineering, astronomy and minicomputers. 

The early brain scanner first developped by H0UNSF1ELD (1) is quite unsophisti
cated compared to the complexity, speed and performance capabilities of the third 
and fourth generation scanners. These types of systems are respectively the so-
called "rotate-translate" (= 20 second) scanner and "rotary" (s 5 second) scanner. 

Important studies were carried out to evaluate (2, 3) the advantages and disad-



vantages of these two types of scanners for the selection of procedures to be per

formed in each of them. 

Essentially, rotary scanners with fan beam (fig. 1) have a relatively simple 

motion and, thus, are capable of faster scanner. This will yield to decrease streak 

artifacts due to motion during the scanning cycle. Also artifacts from metallic 

clips, prothèses or contrast-filled bowel edges are much less in magnitude and 

fewer in number. Rotary scanners are very reliable due to the simplicity of their 

motion. 

Rotate-translate scanners have a somewhat better resolving ^ower. However, this 

can be blurred by motion artifacts (respiration, or bowel peristalsis). It 

is possible with high resolution detectors to bridge the gap between the two types 

of scanners. The choice of a system for detection is, in fact, a function of the 

performances expected for the measure, and these are in turn, characterized by the 

following essential parameters : 
7 8 

- photons flow (10 - 10 events/sec/detection cell), 

- energy 

- efficiency, 

- temporal resolution, 

- dynamic range, 

- sampling geometry, and shielding. 

The improvement of the overall performance of the TCT systems necessitates the 

development of better detectors. 

A number of technological solution has been proposed. Amongst them, the systems 

based on multidetectors with gaz ionization chambers offers a number of advantages. 

A large number of individual detection cells are in a chamber filled with a high 

pressure high purity (Xe)gaz. A pressure of 20 to 50 bars yields to a convenient 

efficiency and temporal resolution. The size of each individual cell is dependent 

on the type of scanner. The resolving time limit is 1.5 msec. The essential advan

tages of such systems are those of linearity, stability, signal-to-noise ratio, ef

ficiency, large geometry systems, fig- 2. 

Another widely used technology is that based on scintillators and photodetec-

tors. Mineral scintillators have the highest detection efficiency. (Table 1). 



TABLE 1 

emission Light yield 

Nal (Tl) 4100 10 % 
Csl (Na) large spectrum 7 - 8 % 
CaW O 4 4200 = 1 % 
BGO 4800 = 1 % 

However, the disadvantage of Nal (Tl) scintillators is their long time of response 
(s minutes). Csl (Na) scintillators are a good compromise for systems with a large 
number of detectors, and a response in time of the order of the msec. 

4. CLINICAL APPLICATIONS OF HEAD AND BODY CT SCANNER (4, 5, 6) 
The evaluation of the diagnostic power in Transmission Computed Tomography requires 
sufficient expertise time for the clinician to compare observed CT scans with anato-
mo-pathology, surgery, or clinical evolution of the observed disease. Thus, for 
technical reasons, the clinical studies in Computed Tomography (CT) is convention-
nally divided in two : brain and body studies. 

For brain studies, the technological effort concerns essentially the density 
(contrast) value accuracy and reproducibility, together with a spatial resolution 
as high as possible. This is, eventually, obtained at the expense of the total scan 
time. On the contrary, for body studies, and specially for lung studies, the total 
scan time is the parameter which is shortened, as much as possible, due to respira
tory motion, and abdominal peristaltism. Thus, the adapted technical solution is 
highly dependent on the clinical problem to be solved. 

Without doubt, Computed Tomography yielded to a fundamentally new approach in 
radiological diagnosis, and is the best currently used for a number of nosological 
problems. CT allows the visualisation of cerebral lesion of very small size as soon 
as the density difference with the adjacent cerebral tissue is above a certain le
vel. The main difficulty is not the perceivability of the lesion but its anatomical 
interpretation. Thus, although the technical is actually extremelly valid and repro
ducible, the only limit is that of human interpretation, fig. 3 and 4. 

It is also extremely important to notice that for the first time in diagnostic 
radiology, the data is digitized and stored on a magnetic medium, such that it. can 
be retrieved and processed a posteriori, using any algorithm established in the 
field of image processing. This includes the quantification of processes and adap-



n 
ted filtered backprojection reconstruction algorithms for a better vizualisation 
of small lesion in a given context. 

The use of high density liquid (contrast material) enhances dramatically the 
diagnostic capabilities. The precise localisation of lesion, and more generally, 
the three dimensional data that can be extracted from a set of transverse sections, 
is an essential tool as an aid in radiotherapy plan, and stereotaxic neurosurgery. 

Clinical applications of body CT scanning has, thus far, proved very useful 
in the evaluation of the liver, spleen, retroperitoneal tissues, kidneys, adrenals, 
and pancreas Applicationb in the gastrointestinal tract are very promising. For 
body scanning it is particularly advantageous to opacify the gastrointestinal tube, 
through ingestion of water-soluble contrast material in low concentration. The io
dine containing material usually perfuses normal tissue to a greater extent than 
abnormal tissue, increasing the density differential and permitting easier detection 
of many lesions. Exceptions do exist, however, especially with vascular lesions, 
and scans often must be performed both without and with contrast injection. 
Sagittal and coronal sections are obtainable, using a sorting digital algorithm, 
if many sections are obtained parallel to the transverse plane. Vascular low density 
liver metastasis, fig. 5a and 5b sometimes can be rendered invisible after injection 
of contrast material. It can be, also useful in identifying normal, as well as ab
normally large, vessels throughout the body, particularly in the diagnosis of aneu
rysms, vascular malformation, etc. In the chest, CT scanning is most valuable in 
showing pleural and sub.pleural abnormalities like metastases or absestos deposits. 
It also detects substernal nodules and other lesions around the spine. 

CT scanning has also shown useful in both the diagnosis and the assessment of 
extent of lesions involving bone and soft tissues. A great promise of CT of bone 
lies in making it possible to evaluate demineralization of bone and to quantify it. 
Heart scanning with ECG gating, a method by which a short segment of the scan is 
repeated several times at the same phase as activated by the ECG, gives information 
about cardiac motion. When injection of contrast material is added, CT scans depict 
the relative outlines of the cardiac chambers in various phases of cardiac contrac
tion. The walls of the chambers and the septum is seen. Scans of 2.4 sec' duration, 
obtained by cnly 180° arc of the rot.iry scanner give information about perfusion 
of the heart muscle, even without gating. With faster scanners cardiac scanners CT 
becomes an important non invasive diagnostic procedure in evaluation cardiac per
fusion. 



5. SCINTILLATION CAMERA FOR GAMMA RAYS IMAGING 

The practice of nuclear medicine and the ability to visualize the uptake within the 
body of radiolabeled pharmaceuticals registered a tremendous expansion with the in
vention en 1956 by H. ANGER of the scintillation camera (7). This allowed, essential
ly, dynamic studies and reduced considerably the imaging times for static studies. 

The Anger camera has been continually refined but although a large number of 
other system? where developed using different technologies, which eventually compete 
favorably in some aspects with the Anger camera, none offer any superiority for a 
general purpose imaging system. Perhaps the essential characteristic of the Anger 
camera is its ubiquitous versatility. It can generate very fast dynamic studies 
(T = 10 msec) as well as high quality static images (8). Two cameras can be used 
in geometric opposition to form a positron camera (8, 9). Moving the detector head 
over the patient following its longitudinal axis has proved to be very useful for 
whole body scanning in bone lesions and metastases studies. Alternatively, rotating 
the camera head around the patient long axis can generate, by use of a computer 
reconstruction algorithm, a large number of high-contrast sections simultaneously 
(10), from which quantitative data can be extracted, (fig.6). 

Detailed review of such instrumentation designs could be found in the littératu
re (11). 

A list of the gamma camera technology for medical imaging would include : 
- Nal (Tl) crystal and collimators for ANGER camera ; 
- Image intensifier systems ; 
- Cameras using semi-conductors ; 
- Multiwire proportional chambers ; 
- Camera using light scintillation in liquid Xenon ; 
- Systems without multichannel collimators such as : 
coded aperture, Compton Scatter, positron (tomographic and non-tomographic) 
camera. 
With its current performance : energy resolution : 10 %, efficiency : 60 %, 

spatial resolution : 4 mm, size of the field of view ; 400 tiun, the Nal crystal 
(1/2 inch thickness) ANCER camera with its array of photomultiplier tubes for 
scintillation localization, is the most extensively used device, and is also the 
most cost effective. 

6. \N EXAMPLE OF THE ANGER CAMERA CLINICAL USE 

Cavdiovasc'L.1 ir function (12) 
Another key eveni in rolding gamma camera technology was the introduction in 1964 



of the radioisotope technetium 99m (half life : 6 h, 140 keV gamma emission). 
Cameras specifically designed for that energy can use thinner light guide and achie
ve better resolution. 

The heart may be compared to a pump, and the analysis of heart function results 
in physical parameters such as volume, ejection fraction, pressure and time deriva
tives (contraction, relaxation velocities). 

However, description of the heart function by global parameters onl^' nay be 
insufficient and yield on false negative results. Thus regional wall motion abnor
malities must also be analysed using both studies of the heart function and imaging 
of regional wall motion (13), which involve the exact localization (x, y, z) of 
each myocardial region as a function of time during the heart cycle. 

The approach of nuclear cardiology is based on the assumption that the cyclic 
motion of each region can be described as a set of time dependent countrates, for
ming a representative time-activity curve, corresponding to the time-volume curve 
of the region (fig. 7). The ensemble of the time-activity curves of all regions 
contains all data concerning myocardial motion. One important pre requisite for 
accurate analysis of these curves is realibility (statistics on the order of 
600 counts/pixel x frame assuming 16 frames of 32 x 32 per cycle). The variation 
of cycle length, in the range of 10 % in normals, and more than 50 Z in patients 
with heart diseases, results in the necessity to correct the curves to take in 
account the true measurement time for each frame of the cycle. Then processing of 
the set of data is possible and results in a "parametric" image, where various essen
tial features of the regional curves are displayed in a matrix format (fig. 8). 

A multiplicity of parameters has been proposed and studied during the last few 
years for heart function imaging, describing the extent of myocardial contraction, 
the coordination of myocardial motion, or abnormalities of wall motion. 

The parameter "amplitude" of the base frequency of the pixel curve after Fourier 
analysis describes more exactly the extent of regional motion (14). The coordination 
of myocardial motion is reflected by the "phase" parameter after Wiener filtering 
of the nix<?l curves on "endsystolic time" scans (fig. 9 ) .. Motion abnormalities 
as assessed by parameters usually not detectable by angiography can be visualized 
by 7 irameters such as "maximal contraction velocity" and "maximal relaxation velo
city", being the time derivatives calculated at the inflection points of the pixel 
curves. All these parametric scans should provide both requirements of clinical 
relevance and reliability. 

The present predominance of Fourier analysis in parametric heart imaging is 
based on two facts : 

- the data processing time is short, for only the base frequency (sine and 
cosine coefficients) is used. 



- the calculated amplitude corresponds to the spatial dimension (x, y, z) of 
cardiac motion, and the calculated phase to the temporal relationships. 

This is the solution of the main diagnostic problem by only one algorithm applied 
to the set of data. 

Gated blood pool procedure is usually performed with an Anger camera connected 
to a computer system. The limited maximal activity (20 mCi ic) and restricted 
study time (exercise : 2-3 min, rest : 4-20 min) requires a high sensitivity colli
mator, yielding to a reduced resolution of about 18 mm. Time intervals (32 x 32 fra
mes) of 20 msec describe myocardial motion with sufficient accuracy. 

Moreover, true three dimensional imaging of myocardial function by emission 
computed tomography, as examplified in the next section, represents a more complete 
representation of the myocardial positron. Another very interesting direction in 
the future is the combination of myocardial function imaging with perfusion and 
metabolism imaging, obtained by positron emission tomography. 

Special equipment, such as adapted collimator (slant hole) may improve the 
separation of atria and ventricles. 

7. EMISSION COMPUTED TOMOGRAPHY (15, 16) 

The realization of the special potentialities of Nuclear Medicine is linked to 
progress in the labeling of new molecules, but advance is also tied to parallel 
progress in gamma imaging techniques, especially quantitative and three dimensional 
ones. 

Emission computerized tomography (ECT) including the use of single photon gamma 
emitters (SPECT) and of positron emitters (PET), is an alternative approach to non
invasive medical imaging methodology, its essential goals being enhancement of the 
image detectability and the extraction of quantitative data from a true three-di
mensional distribution. The new generations of images in nuclear medicine do not 
only represent regional concentrations of radioactivity or uptake but are true func
tional or "biochemical" images bases on the solution of mathematical models that 
yield information such as the level of glucose metabolism or that of an essential 
aminoacid in an organ. 

Basically, single photon emission computed tomography (SPECT) involves collima-
tion, unlike positron computed tomography (PCT) which involves electronic collima-
tion. The later has several advantages, particularly in whole body imaging, which 
will be presented later. 

Most authors have utilized a conventional classification based on the geometry 
of the tomographic images obtained : 

- longitudinal imaging system if the primary reconstruction is performed on 



planes parallel to the long axis of the body ; 
- transverse sectional imaging systems if it is performed for planes perpendicu

lar to this axis. In this case, there is no interaction of the planes and the data 
can be organized to obtain a set of longitudinal or oblique sections. 

In all cases, SPECT and PCT imaging systems require sophisticated and well adap
ted designs in terras of detector geometry, collimation, software and hardware sys
tems. A specific aspect of ECT is its ability to provide quantitative functional 
image. Although it is rather arbitrary, the volume element dimension generally con-

3 sidered is on the order or 1 cm , the accuracy of the measurement being in the range 
of 1-20 %. When a convenient model, specifically referred to a given molecule, can be 
considered as a basis for a large scale of patient reference values, then, it can 
be correlated to diseases. 

7.1 - Single photon emission computed tomography clinical application 

SPECT offers, at least in theory, three advantages over conventional scintigraphy 
(17) : higher image contrast images in all three dimensions and the possibility of 
quantifying the results. 

The applications of SPECT include brain tumors studies, cerebral infarction, 
liver metastases, liver volume, lung, kidney, and myocardium studies. 

As illustrated on fig. 10 SPECT enhanced, the lesion contrast, as compared to 
conventional scintigraphy, by a factor of 2 or 2, and the visualization of the image 
on 3 planes allows accurate localization. 

An important current investigations is that of quantitative regional distribution 
123 

of N-isopropyl-p I-iodoamphetamine (IMP). This molecule was used for the measure
ment of cerebral blood flow (18), in conjunction with SPECT quantitative model. 
The results showed perfusion deficits and, more generally, revealed cerebral blood 
flow patterns, when the imaging was performed before 1 hour after injection. These 
first results with a radiopharmaceutical agent which crosses the blood-brain barrier 
are extremely encouraging. However, correction for autoabsorption is indispensable 
for quantitative studies, and accurate, fast methods are required for the reconstruc-

123 tion procedure (19), fig. 11 shows an example of a brain distribution of AMP, 
(at the level orbitomeatal + 5 cm) when the reconstruction algorithm includes a 
precise correction for absorption, and the corresponding measurement in nCi per 
volume element. 

Liver volume can be measured by SPECT. Total liver volume is the sum of the 
slice volumes, identified by means of an automatic edge finding algorithm. Results 
obtained correlate-well with the data in the littérature. 

When tomographic acquisition is performed with a gating technique synchronous 



with the electro-cardiogram, after labelling of the blood pool with pool with T!c 
albumin or erythrocytes, a better evaluation of volume of the heart cavities is ob
tained as compared to that in conventional scintigraphy. 

7.2 - Positron emission computed tomography clinical data (20, 21) 

One of the major objectives of positron computed tomography (PCT) is the regio
nal quantification of physiologic variables, non invasively in man. The term of 
"physiologic tomography" has been used to distinguish this technique from the mor
phological tomographic techniques such as Xray CT and ultrasound. Applications of 
PCT in an organ such as brain alone, cover glucose and oxygen metabolism, measure
ment of blood flow and volume, protein synthesis, receptor activity, tissue prolife
ration, and lipid synthesis. 

Methods for the measurement of metabolic processes have been also developed for 
myocardial studies, and for the non-respiratory physiological functions of the lung. 

Constant infusion of the short lived gaz C 0. (22), is used to deliver a diffu-
15 15 

sible tracer (C CL converted to H_ 0 in the lungs) to the tissue, which has a rapid 
radioactive decay to maintain a low concentration of the tracer in the tissue. This 
has proven to provide very useful measurements of cerebral blood flow. The inhalation 
of molecular radioactive oxygen leads to the labelling of blood oxyhemoglobin, also 
distributed to the brain according to its blood flow. In contrast radioactive oxygen 
0- is extracted by the brain cell proportionally to its metabolic rate. The images 

successively registered at the same level of the brain will represent both the cere
bral blood-flow (C CL picture) and the oxygen metabolism ( CL picture). 

Fig.12 shows the tomographic slices of the brain obtained in a normal subject, 
first by C 0„ inhalation, then by 0- inhalation and finally the ratio of the two 
images. The two first images are symetrical and third uniform, showing that in a 
normal subject oxygen extraction is homogeneous in the cerebral tissue. Fig. 13 shows 
the same images in a subject suffering from a recent infarct of the right sylvian 
region. The first image is clearly asymmetrical displaying an increased blood flow 
in the lesion, the second image shows on the contrary a decreased oxygen extraction 
rate in the infarcted area. For comparison, the image in the bottom right part is 18 obtained, on the same patient, after injection of F-Fluoro-2-Deoxy-D-glucose, 
which represents the distribution of the metabolism of sugar by the brain cells. The 
coupling between cerebral blood flow and glucose utilization is disrupted (22). 
Another important example is that of the brain regional uptake and protein synthesis 
(23). The main parameters governing cerebral protein synthesis in pathological sta
tes where abnormal amino acid metabolism is suspected can be measured by PCT, using 
C-L-rnethionine as a tracer in a three compartment model. Fig.14 shows the PCT scan 



of the C11-Met brain distribution at the orbito meatal level + 5 cms in a demented 
patient showing diminished uptake in the frontal region. This image is compared to 
the CT transmission image at the same level, in the same patient, which shows no 
abnormality. 

Extremely interesting studies were carried out in normals (21) involving senso
ry stimulation and demonstrating the potential of the glucose metabolism method u-

18 
sing PCT and FDG in understanding the functional organization and stimulus res
ponse capacity of the human brain. Once these approaches are well characterized in 
controlled studies in normal subjects they can be more generally applied to patients 
with a variety of behaviour and sensory alterations. 

8. DISCUSSION AND SUMMARY 

Amongst the wide range of clinical applications of positron sensitive detectors in 
man, three (arbitrarity chosen) domains were briefly presented : Xrays transmission 
computed tomography digital cardiovascular function, single photon emission computed 
tomography and positron emission computed tomography. 

In CT scanning, dynamic studies (time intervall on the order of the second or 
less) will be of particular significance in the brain, heart, kidneys and segmental 
parts of the gastrointestinal tract where it can be extremely useful to determine 
the relative blood supply to small areas. 

Nuclear magnetic resonance is one of the newer modalities that appear on the 
horizon and which results in imaging. NMR can image soft tissues without interferen
ce from gas or bone. It does not use ionizing radiation, but by relating a radio-
wave's energy to the magnetic field, information is obtained that can result in 
three dimensional spatial resolution with a millimetric resolution. Actual results 
are extremely promising. 

Over the last several years, important progress in SPECT has occured. Particu
lar developments are likely to be made in large use of rotating gamma camera SPECT 
devices with a better understanding of the physical factors involved (sensitivity, 
attenuation, scatter), as well as in data analysis to enable functional regional 
studies. 

Together with the development of new gamma emitting radiopharmaceuticals and 
adequate models, artefact free SPECT data will permit non invasive regional measu
rement of physiopathologic parameters. 

Positron emitters radionuclides are ideal since their fundamental physical 
properties allow then to be detected quantitatively and accurately using tomographic 
devices. Those of biological interest (carbon 11, nitrogen 13, oxygen 15 and fluori
ne 18) are short lived radionuclides and thus deliver low radiation dose in man. 
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However this mean that the means of producing and incorporating them into radiophar
maceuticals should be at the same site (hospital environment) than the in vivo mea
surement. Also, only short term studies are possible. Thus, with continuous efforts 
to optimize the different techniques involved and decrease operational costs, PCT 
could be a new and efficient means for the study of metabolic pathways in vivo. 
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FIGURES CAPTION 

FICURE 1 - Block diagram of the rotary CT scanner 

FIGURE 2 - A view of a large geometry (whole body) transmission computerized 
tomograph (TCT) 

FIGURE 3 - TCT Transversal section of a brain tumor 

FIGURE 4 - TCT Transversal section of a normal brain at a lower level 

FIGURE 5 - TCT transversal section of the abdomen at the level of the liver, the 
spleen, and the bowels without and with a contrast material. 

FIGURE 6 - Schematic of the Anger camera rotating around the patient for 
tomographic scintigraphy acquisition. 

FIGURE 7 - First pass-curves corresponding to the radioactive injection at the 
level of the superior veina cava, the right ventricle (RV) the lung 
and the left ventricle (LV). 

• FIGURE 8 - Total image of the first pass through the heart. The right-heart is 
blue, the left heart is red. Regions of interest are selected on the 
superior veina cava, the right ventricle, the right lung and the 
left ventricle. 

FIGURE 9 - Fourier analysis of a normal heart function. 

FIGURE 10 - Fourie?: analysis of the heart study for a patient with a ventricular 
aneurysm. 

FIGURE 11 - SPECT study of a patient with a brain tumor. 
a) Pinealoma visible on the conventional scans (upper left), and on 
the complete series of section*1. 
b) Same patient ; enlarged transverse (left) Sagittal (middle) and 
frontal (right) SPECT sections. 

FIGURE 12 - SPECT transverse section obtained after obtained after injection of 
123 

I (AMPI) at the level 0M+5 cm, on a normal subject. 
FIGURE 13 - Oxygen and glucose metabolism distribution in the brain using PET. 

FIGURE 14 - CT scan and C-Methionine scan obtained by PCT of a demented 
patient. 
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R E S U M E 

1 

F. SOUSSALINE 

"Use of Position sensitive detectors in medicine". 

Le domaine de l ' imagerie médicale permet l 'appl icat ion directe des développements 
en physique, ingénierie et instrumentation au diagnostique et au traitement chez 
l'homme. Les besoins de détecter des anomalies de plus en plus petites et de 
mesurer des variations de paramètres métaboliques de plus en plus faibles ont 
résulté dans une grande complexité de l ' instrumentation en radiographie, écho-
graphie et médecine nucléaire. La large u t i l i sa t i on des c i rcu i ts numériques, e t , 
plus généralement, le développement des systèmes de traitement des données et 
des algorithmes mathématiques a permis l ' in t roduct ion de nouvelles techniques 
te l les que la tomographie de transmission et d'émission, la radiologie numérisée, 
la gamma cardiologie synchronisée et la résonance magnétique nucléaire. 
Cette communication se l im i t e , pour des raisons de concision, à présenter quelques 
concepts et résultats dans les domaines de la tomographie assistée par ordinateur, 
ce qui permettra de discuter les paramètres importants des systèmes d'imagerie 
u t i l i san t des détecteurs de posit ions. 

Soumis à : Proceedings of I n t . Workshop on Detection of Thermal neutrons ILL, 
Grenoble, 12 Oct. 1982. 


