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Diagnostics

& NUkleer tip, organ fonksiyonunu ve =" Cardfo -

yapisinl incelemek icin cok az miktarda ' imaging
radyoaktif materyal veya ™

radyofarmasdtik kullanan ozel bir
radyoloji alanidir.

NUkleer tip, radyoizotoplarnn yalnizca
tanisal degil, ayni zamanda tedavi
edici uygulamalarni da icerir. markers
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Gallium-67

For infection detection

Nuclear Medicine

H||n
Indium-111

. A 7 Gallium-67 is taken up and For targeted diagnosis
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lodine-131 is an effective
treatment for thyroid disorders,
such as Graves’ Disease. It s
also used in imaging scans to
detect certain tumours of
the nervous system,

factor in liver cancer therapy, and
it is also used to relieve pain and
swelling associated with some
types of arthritis.

processes and observe argan function in
many parts of the body, including the
heart, thyroid, liver, kidneys, gall bladder,
lungs, gastric system and skeleton.
Every year, Tc-99m s used to
diagnose over 40 million
people worldwide,

disease, It is also useful
for locating low-grade
lymphomas,
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Xenon-133

Breathing easier

153Sm
Samarium-153

For cancer therapy
and pain relie

Xenon-133 gas is used to create
functional images of pulmaonary
ventilation, which can advance the
treatment of asthma and other
respiratory disorders, It also
helps diagnose certain
lung diseases early,

Samarium-153 Is used to
relleve pain caused by bone
cancers, and it is an effective
treatment for prostate
and breast cancer.

.* Canadian Nuclear Commission canadienne
Safety Commission  de sireté nucléaire

Canada




Nuclear medicine and ionizing radiations
Nuclear medical applications

save lives

@ Oncology

‘ Cardiology

: /N Pedriatics | difficult removal, via injection of
:¢9 i Yttrium--90 microspheres
Numbers
in Spain

.~

Diagnostic radiology
35,500 facilities, 34 million examinations per
year

Nuclear medicine
187 facilities, 900,000 examinations

Radiotherapy :
155 facilities, 100,000 external radiotherapy :
treatments and 2,500 brachytherapy treat-
ments :

70% of oncology patients receive
radiotherapy during the evolution
of their condition

Up to 80% favourable responses
to treatment for tumors with

Lorem ips
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Source: Foro Nuclear with data from nuclear :
medicine experts :
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80%]

80% of medical diagnoses are
based on imaging tests

93%

With early diagnosis, mammograms can
reach control rates of up to 93%, with an
increase in diagnostic quality

Numbers
: in the world

: 30 million :
: people all over the world benefit from nuclear :
: medicine for diagnosis and treatment :

: 60 pathologies
i can be diagnosed and treated via nuclear
¢ medicine techniques



RADYOIYODIN TEDAVIS]  me—-
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NUkleer tibbin bagimsiz bir tip disiplini
olmasinda bUyUk rol oynamistir.

|:Q

Radyoiyodin tedavisi, teranostik ilkesini de
olusturmustur.

Theranostik, hem radyonUklid
goruntuleme hem de tedavi
icin bir hedefin kullanilmasi
anlamina gelir.

lyi huylu ve k6tU huylu tiroid

bozukluklarinin radyoiyot ile tedavi
edilmesidir.

Radioactive lodine Treatment
and Diagnosis for Thyroid







ONKOLOJi

GUnUmuzde, onkolojik géruntileme, en cok terapdtik midahalelerden dnce ve sonra hastalarin
evrelenmesi icin kullaniimaktadir.

Ancak teshis ve tedavinin butincUl olarak kullanildigl teranostik sayesinde bu paradigma ¢coktan
degisti. Hastalar artik yalnizca metastatik kanser olup olmadigini belirlemek icin degil, ayni
zamanda tedavi amaciyla da goéruntilenmektedir.




Radiation focuses on areas of affected tissues and organs.
It damages DNA of malignant cells that leads to their destruction.

It generates about 200 rays

\ Y \ D}
Atoms of tumor are “under fire” of protons, heavy % which meet in one paint
particles. Their feature is that they can be set up where the malignant tumor [s.
precisely the direction and halt point. cach individual ray s very weak and cannot do

harm to tissues through which it passes
But in the “epicenter” the dose I ruining

In practice, they give away all their ene nillimeters

of movement and destruct malignant ticc
where they stop n Ruszzla, cyberknife trestment 1= svallable
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BRACHYTHERAPY

e Lo
! .) O 6 O O/ ] A way to irradiate malignant
- O ! tumors by micro sources

which are introduced directly
in diseased tissues.

of cancer patients

Capuuies of rice seed size Tumors which are vary sensitive
srv present in the body to brachytherapy are destroyed
& f the patient for several by such low dase of radiation
r'nnmh': and withdrawn which does not do any harm
afterwards. ta normal tissue around

the malignant tumor




Produces radiopuclides - ultra-short-lived R
positron-emitting isotopes of fluoride, N

carbon, nitrogen, oxygen 4\

Each potient is supplied with his/her dose,
taking oecount of individual features

Study of a cose-record
[ and anolyses, confirmation of nuclear
radiology conduct

ﬁgﬁ.,"

The potient is introvenously.
introduced o calculoted quantity
of the preparation

The patient is relaxing for about
one hour while the preparation spreads
over the organism

g
1S
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Here, isotopes are used to produce
radiopharmaceuticals (RP) for positron emission
tomoagraphy (PET)

RP quality is checked

as per requirements of a certified
pharmacopeiol description

and process requlotions

PET
(Positron Emssion Tomography
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« Radyonuklid belirtecli bilesikler sayesinde
biyokimyasal surecler mudahalesiz bir sekilde

_ g incelenebilir.
v J - : « PET bu yonUyle dislevsel bir tomografin gorevi
| Wi gorar.

» 18-Fluorodeoxyglucose
(FDG) PET uygulamalannda
en cok kullanilan
bilesiklerdendir.
* YUksek ve dUsUk radyasyon . Vicuda belirli

yogunlukiarina gore Qv oranlarda verilen
anormal durumlar tarayicida | radyofarmasétik

tespit edilebilr. /"{ ’%‘ preparatin daha
/ '& VR bUyUk bir kismi
1708 v, inceleme sirasinda
: y

5

\

T O, zaten bozulur ve bu
i bozulma radyasyon
9 yUkunu en aza

!

1
> L
f indirir.

——

Bu y&nleriyle PET glvenli bir teshis metodudur.
12

R



SPECT
( Single Photon Emmission Computed Tomography)

o SPECT Scan

(Single Photon Emission Computed Tomography)

Radicactive Tracer
Inserted Through IV

shutterstock.com « 1329727631

SPECT goruntUleme cihazlar, 3D goruntuler, vicudun SPECT goruntUleyiciler,
hastanin vOcuduna enjekte farkll acillardan kaydedilen hastaya enjekte edilen
edilen radyoaktif izleyici cok sayida projeksiyon izleyicilerden gelen
molekuUllerin dagiiminin U¢ goruntusunden bilgisayarla gama isini emisyonlarini
boyutlu (tomografik) olusturulur. tespit eder. 13

goruntUlerini saglar.



Manyetik Rezonans Goruntuleme (MRI)

14
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You may need a
contrast agent to
help images appear

What to Expect During a CT Scan
2 3

Lie on table Table slides into scanner
outside of scanner

l./

Scanner spins
around taking x-rays

CT- Bilgisayarl Tomografi




NOROLOJI

MolekUler beyin goruntUleme alaninda, birka¢c guncel

arastrma vygulamasinin dnumuuzdeki yillarda rutin klinik

araclara donusmesi beklenmektedir.

% Bu donUsum hem radyoizleyicilerin gelistirilmesini
hem de teknik ilerlemeleri kapsar.

Bu gelismelerin ve ddnusumlerin bir sonucu olarak
gelecekte, nérodejeneratif bozukluklarin hepsini
olmasa da cogunu gorsellestirmek icin beyin PET
izleyicilerine sahip olabilecegiz.




» Gelisen yontemler sayesinde PET gorUntuleme gelecekte, ik bilissel veya motor
semptomlar ortaya cikmadan yillar dnce, hastaligin altinda yatan patolojiyi yuksek
hassasiyetle aydinlatmak icin standart klinik bakim olarak kullanilacaktir.

|
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Norodejeneratif bozukluklara yonelik mevcut tanimlarin ve
tanisal yaklasimlarnn, molekuler beyin goruntilemenin klinik
kullanimindaki bUyuk genislemelerle birlikte yeniden incelemeye
tabi tutulacagl tahmin edilmektedir.

Norodejeneratif hastaliklarin nasil teshis edilecegine dair bu
ongorllen paradigma degisimine paralel olarak, PET
goruntUlemenin tedavi siniflandirmasi ve daha sonra izleme
baglaminda daha bUyuUk bir rol kazanacagina dair kanitlar var.



KARDIYOLOJI

NUkleer tibbin kardiyovaskUler uygulamalari, iskemik
kalp hastaliginda miyokardiyal perfuzyon, fonksiyon
ve canlligin degerlendiriimesine odaklanmustir.

Goruntuleme teknolojisindeki surekli ilerlemeye
ragmen, gercek molekUler hedefli goruntuleme,
klinik kardiyovaskuler tiblba henuz onkoloji veya
norolojiye benzer bir sekilde katkida bulunmamistir.




Al (YAPAY ZEKA)

GoruntU isleme ve o6runtu tanima icin
nUkleer tip alaninda yapay zeka ve sinir
agl tabanl teknolojiler 1990'1ann basinda
kabul edildi.

Yapay zeka, nUkleer tip klinik
uygulamalarinda erisimlerini en Ust duzeye
cikarmak ve teknoloji yatinmlanndan
(aynisi ultra hizli PET dedektorleri icin de
gecerli olacaktir) yararlanmak icin dnemli
bir bilesen olabilir.
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llgilenilen yapilarin tanimlanmasi gibi
sikicl ve zaman alici gorevler, binlerce
vaka Uzerinde egitilmis yapay zeka
algoritmalar sayesinde yakinda
tamamen otomatik hale getirilecek.

GoruntUler, dnceden tanimlanmis tUm
olasi bolgelerle birlikte gdsterilecek ve
boylece nUkleer tip doktorlar ve
radyologlar tarafindan gorsel analizleri
onemli 6lcude hizliandinlacaktr.



Belirli bir hasta icin, su anda farkll uzmanliklardan

birkac uzmanin birlikte makul bir surede kapsamli

bir sekilde analiz edebileceginden cok daha =
fazla bilgi topluyoruz, bu da yalnizca her bir veri \
tOro tarafindan getirilen tUm bilgileri degil, ayni
zamanda gdrulen bircok hastayla deneyim
yoluyla égrenilen dnceki bilgileri de hesaba
katiyor. bk

Bu tUr karmasik verilerin otfomatik madenciligi, o) |
yalnizca tek bir hastadan toplanan veriler
arasinda degil, ayni zamanda bircok hastada
gozlemlenen veriler arasindaki iliskileri ayirt
etmemize ve baglantilar kurmamiza yardimci
olmak icin tartismasiz bir sekilde gereklidir.
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SONUC

Son 60 yilda nukleer tip bircok degisiklige ugradi. Nukleer tibbin tam kalbinde oldugu
dUsunUlen tanisal testler yerini diger gorintuleme tekniklerine birakiti.

Ayni zamanda kuramsal arastirma araclarn olarak kabul edilen PET gibi yeni
goruntlleme teknikleri rutin klinik uygulamalar haline geldi.

Bununla birlikte, nukleer tibbin gecirdigi degisiklikler, gérintuleme ekipmani ve
radyofarmasoftiklerin gecirdigi degisikliklerden bile daha derine gitmektedir.

NUkleer tip, yaygin olarak insan hastaliklarinin teshis ve tedavisinde radyoizotoplarin
kullanilmasi olarak tanimlansa da nukleer tibbin tanisal ve tedavi edici
uygulamalarinin dnemi ve bicimi zaman icinde degismeye devam edecek.
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https://nuclearsafety.ac.ca/eng/pdfs/infographics/infoaraphic-NUMED-ENG.pdf

https://www.nibib.nih.gov/science-education/science-topics/nuclear-medicine

https://www.nibib.nih.gov/science-education/science-topics/computed-tomography-ct

https://www.nibib.nih.gov/science-education/science-topics/magnetic-resonance-imaging-mri
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