_—

MASTER PhyMed

GMPH308 - Physique de I'imagerie médicale

TOMOGRAPHIE
D'EMISSION

Faycal Ben Bouallégue
faybenb@hotmail.com

http://scinti.etud.univ-montpl.fr



Projections » Coupes

—
[ T
—

—

—
-—

~— -
.,




o
e
Marqueur
99T¢,123], ...

Tomographie d’émission
= tomo-scintigraphie

Tomographie de
transmission

®

Radio-traceur




Tomographie 2
d’émission \
e

TEMP = SPECT




- acquisition

Gamma cameéra d’Anger

Patient x.s.

DISPLAY
z
w w
':Zc g TRIGGER
=z
z z CIRCUIT
[ o
3 3
) V)
> >
PULSE HEIGHT
ANALISER
E

POSITION AND ENERGY ENCODER

SCINTILLATOR

‘\“||““|‘||“I““|‘|I|‘|| o

ORGAN




- acquisition

Gamma caméra d’Anger
(1958)




- acquisition

Gamma caméra d’Anger
(2010)

Détecteurs

Collimateur

Scanner X




ITEMP - acquisitior

m Collimation

Compromis
résolution / sensibilité

Collimateur
\ _\

Lk % % & k% | Cristal




- acquisition

m Scintillation

Energy

Primary photoelectron

e ——
‘r -
Conduction band
? (- Recombination
A A T At dopant site
Photoelectron —_—
ionization fletio i )
+ Scintillation
h* h Photon
VTJence band
ray \ Secondary x ray

Atomic-like orbitals

Nal(Tl)
) ~
Diffuse ub"’lr,. ‘-r_(JJ
reflector L - Scintillation
-
@ - light
Gamma ray ° >
l e \/

Dopant luminescent sites




- acquisition

u Amplification

photocathode
dynode anode

scintillator

@t- photomultiplier tube




m Localisation

X =X+ - X~
Y =Y* - Y-

E = x++x—+Y++Y_

Multiplier phototubes \—-J-o = % T T [__
L1
-—i 7] b
L \\ 1
Sodium lodide —]ﬁa 6 ' ::B
crystal Ik
L3l B f L s 2 \\ T 5
Wae 7 / Hee
)
T ¥ direction "“' < 3 ==
— LLET) T
X diraction M \
! ]
1he \ 'h;_
ST T
¥ ' CAPACITAMCES ™ i
1
X~ I:' ¥ Iv‘ X x'l v v*
Differance Difference Addition
circuit circuit cireuit
x v z|
Pulse-haight
welocior
O ] T input
Image-recdowt
e oucilloscope

L

o Y input

- acquisition

PM

g ——— -

PM PM

Cristal

Y




- acquisition

m Numeérisation

Pulse processing and
digitizing electronics

I I 126 1 154 |
BO 100 120 140 160

Energy (keV)
(N
-LL_L_J._l_L_Lt UL o)) | o))
O TV
g
| ]




cquisition

G Brownell & C Burnham
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The New England
Journal of Medicine

Copyeight, 1950, by the Masssekuserts Medieal Socleny

Volume 245

DECEMBER 6, 1931

Mumber 23

THE USES OF NUCLEAR DISINTEGRATION IN THE DIAGNOSIS AND TREATMENT OF
BRAIN TUMOR*

Wittiam H. Sweer, MLt

BOSTON

M THE utilization of isotopes to aid in the clinical
management of intracranial tumors that has
been developed at this hospital in the past few years,
we have been aided by many workers. The time at
which an elaborate addition to the hospital's in-
vestigative facilities is brought into action is per-
haps a suitable time to draw attention to the diver-
sity af talents that has been required for making
some headway in such a limited field as that of
brain tumors.

ascertain by the counting rate when neoplasm is
entered and where its limits are,

Such a probe counter was first designed by the
physicist Dr. Charles Robinson, then of Wisconsin.
Dr. Solomon promptly secured the aid of Dr
Robinson and his counter, which device we used
in man in time to send a telegram with the data 1o
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Tikhonov f =argmin {J(f)}
fec

J(F) = IRf = plI* + p(f)
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f =argmin {J(f)}

fec
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Adéquation
Surjectivité
{ biais

Régularisation
Injectivité
! variance




m Reconstruction itérative
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Tikhonov f = argmin {J(f))
fec

J(O) = IRf —plI* +| BlfII?
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frffr=a1-pf +nR* (p—Rf")
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MAP f =argmin {J(f)}
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Posterior

J(f) = —logl (fIp) }
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fec
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— f = argmin {J())
fec
J(H) = —log{ p(fIp) } o(fip) = LPIN £

#(p)
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MAP f = argmin {J(f)}
fec

J(f) = —logl (fIp) }

Likelihood Prior

J() = ~logt p(@If) } ~{log{ () }]
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MAP f = argmin {J(f)}
fec

J(f) = —logl (fIp) }

Likelihood Prior
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MAP f = argmin {J(f)}
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