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INTRODUCTION AND AIM OF WORK

Gallium-67 is one of the cyclotron procducts  that
dre characterized by being expensive. However, it holds
many procmises for the detacticon, diagnesis, staging arnd

Zic disesses. It also,
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n

follow up of c=

gallium- 67 scarrning, &s well as on the experience of
the nuclear medicine spscizlist whe is ragpzasizle  fsr
sc=r. intesrzr=zzszicn.

Tha zim of this workx is zz high light the oliniczl
values and limitatlions of galllum- §7 scintigraphy; as
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CONCEPT OF GAMMA CAMERA
W
SCINTIGRAPHY

CONTENTS

¥- Atomic and noclesr physics considerations

II- Concentrs of gamma czmar3 znd scintigrapny
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GAMMA CAMERA AND SCINTIGRAPHY

I. Atomic and nuclear physics consideratiens:

i= TRs slszurcn o volt

27, suanT =f energy =cZgulzec

by &an electron whan 1T 1s &accs.2rsTs4d InIdugn &n
I one VvI_T.

Wass [T, =0 =nsSIgy (2 aze IS 2T o &=z 2TIeD

Wheras O ig Tne wvelocizTy 2 Light, Azozzdingly, cone zml
is 2ZuivalenT TC MgV I =2nsrxcyv.

Electromagnetiz radiations :

TlecTroamagnesiz TadlzIlions, suzch 25 X rzve, 3nd
gammg Trays oonsists 0f oscillating electrizsl  and
maznetic Zfislds zTzsvellin throwch spzace with  the
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or electrical charge, <they travel through space at the
velocity of light. The energy ©of radiation is
proportional to the freguency of that zradiatien, Max
Planck introduced a censtant which egualizes the energy

of radiation with its freguency. E = hf

Where £ 1is the freguency; h is Planck's censtant 1In

Joules/sec. or Ergs/sec.

The X rays and gamma rays ghotons possas the
highest energy gquanta, shortest-wave length; X and
gamma ray ©phctons have energles in the KeV- MeV

range.

Atoms

An atom is the smallest unit into which a chemical

elemant can be broken down without losing its chemical

s

deant

(WD

ty. ©FroTtons are the nuclear particles that carry

asitive charges 1In  the nucleus, thelr numbexr

he]

determines the ztomic number (Z) of the nucleus, which

s specific of the chemical element to which the atom

tcelongs. The +total number of nuclecns {protens  and
neutrons; is the mass number c¢f the nuclisus (A;. The
dizZference, 2-Z, is +%he rnsutran number [NY. The
notazion used to summarize atomic anc nuclezar

(8]
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A

constictution Is zX where X represents the chemical
element +to whizh the atom belongs. & shertened but

. ie By P ; 67
ccmplate notation is x. For exanmple Ga or
alternatively it can be written as Ga-67.

Radionuclide:

2 nuclide is a nuclear constitution characterized

by an exact nuclear composition, sSams L&ESS number A,

Hh

same atomic number Z, and the same confiiguraticn o

nucl=ons within the nucleus. Nuclides that have the

same actcmic number Z and different mass number A are

L

called isctcpes 25 the same slement. Nucllides with the

szme mass number A and Sifferent atomic number Z are

calied isobars. The zmost stable arrangexzsn®t of nuclecns
is ecs3lled the ground stats. Fxcited sStatas area
arrangements +that 2ars so unstabls anc tnersfors E3ve
only a transient =2xistence beliors transferming 1nto
some other state. The unstable or excized nuclide 1is
callsé radicaczive nucliide or r=dicnuclide.

One of the Zorms of snergy ralease dJuring radioc-
active transZformation of <radionuclide from =n unstzbie

state <To & mors stable state is the emission of gamma

¥

rays amcng <cther types af =2aissions, name_.y algha

particles ané betTz particlecs.
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The

e
-

radiations having

properties of 311 oxther

Radiocactive decay:

Radigactive

unstable nuclesus

elemen* by relessing

rel=szsa tzakeas

and ghoton

he

—ransicrms

tne

gamma rays are considered as

sSame

electromagnet

3

into a n

certain amounts of

form of enil

Th

a

=

Drocess

electromagnetic

and

by which an

nc

ss=icn

energy.

original

-

nc the suliting nuclsus

nuclens.

3]

invclving

wheresas rszction

In

primarily the outermest orbital

i Thus the fzact thaz ZTOM nacs

= -
=2ZC

itz chemical

R
Q

]

(S 1]
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The radionuclide behaves in chemical ardé

physiclogic processes exactly the same as 1ts stable

cE=rriss =2w=Ey scme oI Tns transizTicon znerxgy.  AZflTicnE-
= 2 mmamwmrmarig—i=~ ¥ = g
enercy acpears in the Zz2ra oI chazscterlsTtic X I2Ys anc
s2_=cIronsE, wnizh =3zr2 =mitc=2Z Dy the Zaugnhta2I -racuctT
when the TesulTling srolizsEl e_s2CTIon VECADSY L= —ill=Z.
gzl ls =Rhe elsctron is zZ3pTuorss Zz-czan azdicTs et aTe
zlpsesT to zhe nuclaus, i.2. <zThke ¥ 2nZ L. aozzitTs.
mZYv D2 I2IZrzsenTt2s &S
=
N =C N
S ~ M
P - -
z -
-

Bleczron ZaptTidrs  Zecrz2ases The 2Tomlz numlber oV
ane. EZl=-Tron Zacturs 1E =n lsoheric fezay mede lesfing
TI = transmuTzTicn 2f =lgmsEnT=E. z_=-TTzn oC=Cturs
vz=g:l23 SracuvenzTlv in oz dzughisr nuclzus fhaEt Is im oan
e e e - e = - — 2 =T = PR = bl ™ 3
ex-izTsed =t=sta2. Thus zzons--=zys 1sE 32=9 &nlzZTec. To1s LS

- = — —_ - —_
zzl.=24 [2C, gaanxa) decsr

U
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