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DISHEKIMLIGINDE PEDIATRIK RADYOLOJi

Aydan ACIKGOZ

Istanbul Yeni Yiizyil Universitesi, Dis Hekimligi Fakiiltesi, Agiz, Dis ve Cene Radyolojisi
Anabilim Dali, Istanbul, T, tirkiye.

aydan.acikgoz@yeniyuzyil.edu.tr

OZET

Dis hekimliginde radyolojik goriintiileme; hastaliklarin tan1 ve takip asamalarinda anamnez ve
klinik muayeneye yardimci olarak kullanilan vazgecilmez bir muayene ydntemidir. Ilk dis
goriintlisii 1896 yilinda Friedrich Otto Walkhoff tarafindan elde edilmis ve giinlimiize kadar
yontem ve cihazlarin modernizasyonu ile birlikte dental radyograflar giderek artan bir sekilde
yaygin olarak kullanilmaya baslanmistir. Tibbi goriintiileme ile hizli ve dogru bilgiler elde
edildiginden ¢ocuk dis hekimliginde de dental radyograflar ¢liriiklerin tespiti, dental travmalar,
dis gelisimindeki bozukluklar, ¢eneler ve/veya disleri etkileyen patolojik durumlarda ilk taninin
yanisira hastaliklarin tedaviye verdigi yanitin veya hastaligin ilerleyip ilerlemediginin

izlenmesinde giintimiizde ¢ok sik kullanilmaktadir.

Dental radyolojik incelemelerde iyonize radyasyon dozu diisiik olmakla birlikte tiim tibbi
radyolojik uygulamalarin ticte birini dis hekimligi alanindaki uygulamalar olusturmaktadir.
Dental diagnostik doz oranlar1 esik dozunun altinda olmasi nedeniyle biyolojik dokularda
deterministik etkilere neden olmamakla birlikte kanser gelisimi gibi esik dozu belli olmayan
stokastik etkilere neden olabilmektedir. Son yillarda diisiik doz radyasyona bagli kanser gelisim
riskini belirleyen “Radyasyon riski i¢in dogrusal esiksiz doz modeli [LNT]’’ gelistirilmistir. Bu
model sifirn tizerindeki radyasyon dozlarinda ilave 6liimciil kanser ve/veya kalitsal bozukluk
riskinin dozla dogru orantili olarak arttigin1 kabul etmektedir. Maruz kalinan radyasyon dozu
kanser riski ile orantili olmakla birlikte radyasyondan etkilenen bireyin yas1 da 6nemli bir
faktordiir. Cocuklarda biiytimekte olan dokularin hizli boliinme kapasiteleri, viicut hacminin
kiigiik olmasi, hiicre tamir mekanizmalarinin halen tam gelismemis olmasi, radyasyona duyarl
kirmizi kemik iliginin daha fazla olmasi ve ¢ocuklarda beklenen yagam siiresinin daha uzun

olmas1 nedeniyle uzun latent periyot sonrasinda radyasyon hasar1 gelisme sansini artirmaktadir.

Radyasyondan korunmaya yonelik tavsiyelerde bulunan uluslararasi diizeydeki kuruluslar

pediatrik dental goriintiileme alaninda gereksiz X-isinlarina maruziyetten kaginmak ve
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radyolojik incelemelerde minimum dozla maksimum yararin elde edilebilmesi i¢in hekimleri
bilgilendirici ve periyodik olarak giincellenen rehberler olusturmuslardir. Radyasyon dozunu

azaltmada; gerekg¢elendirme, etkinlik ve doz sinirlandirmasi kurallarina uyulmalidir.

1990’larin sonuna dogru oral ve maksillofasiyal bolgede kullanilan Konik Isinl1 Bilgisayarh
Tomografi cihazinin gelistirilmesiyle birlikte dis hekimleri iki boyuttan iigiincii boyuta gecme
sans1 elde etmistir. Konik Isinli Bilgisayarli Tomografi ile detayli kesitsel goriintiiler elde
edildiginden bu sistemlerin kullanim1 hem eriskin hem de pediatrik popiilasyonda her gecen
giin yaygilagsmaktadir. Konik Isinli Bilgisayarli Tomografinin medikal bilgisayarh
tomografiye oranla daha az radyasyon dozuna neden olmasi 6zellikle ¢cocuklarda alternatif bir
goriintliileme yontemi olarak tercih edilmesine neden olmustur. Ancak Konik Isinli Bilgisayarl
Tomografi iki boyutlu goriintiileme yontemlerine gore daha yiiksek iyonize radyasyon dozuna
neden oldugundan yontemin saglayacagi klinik yararlarla potansiyel risk arasindaki denge 1yi
olusturulmalidir. Diger teshis yontemlerinin aksine her tiirlii radyografik yontemlerin ¢alisma
prensipleri iyonize edici radyasyona dayandigindan 6zellikle ¢ocuk hastalarda 6ncelikli olarak
iyonize edici radyasyon kullanmayan alternatif tan1 yontemleri tercih edilmeli, film alimina her
hastaya gore bireysel olarak karar verilmeli ve film alimin1 gerektirecek klinik bulgu veya

anemnez bilgisi yoksa kesinlikle film alinmamalidir.

Anahtar Kelimeler: Cocuk, Dis hekimligi, Iyonize radyasyon, Radyolojik goriintiileme, Tani.

PEDIATRIC RADIOLOGY IN DENTISTRY
ABSTRACT

Radiological imaging in dentistry is an indispensable examination method used as an aid to
anamenesis and clinical examination in the diagnosis and follow-up stages of diseases. The first
dental image was obtained by Friedrich Otto Walkhoff in 1896, and with the modernization of
methods and devices, dental radiographs have become increasingly widely used. Since fast and
accurate information is obtained through medical imaging, dental radiographs are frequently
used in pediatric dentistry today for the detection of caries, dental traumas, disorders in tooth
development, initial diagnosis of pathological conditions affecting the jaws and/or teeth, as well

as monitoring the response of diseases to treatment or whether the disease is progressing.

Although the ionizing radiation dose is low in dental radiological examinations, one-third of all
medical radiological applications constitute applications in the field of dentistry. Since dental
diagnostic dose rates are below the threshold doe, they do not cause deterministic effects in
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biological tissues, but may cause stochastic effects such as cancer development, whose
threshold dose is unknown. In recent years, the “Linear threshold-free dose model for radiation
risk [LNT]” has been developed, which determines the risk of cancer development due to low-
dose radiation. This model assumes that at radiation doses above zero, the additional risk of
fatal cancer and/or hereditary disorders increases in direct proportion the dose. Although the
radiation dose exposed is proportional to the risk of cancer, the age of the individual affected
by radiation is also an important factor. The rapid division capacity of growing tissues in
children, small body volume, the fact that cell repair mechanisms are not yet fully developed,
the red bone marrow sensitive to radiation being higher, and the life expectancy of children
being longer, they increases the cahance of developing radaition damage after a long latent
period

International organizations that make recommendations on radiation protection have created
periodically updeated guidelines to inform phsicians in order to avoid unnecessary exposure to
X-rays in the field of pediatric dental imaging and to obtain maximum benefit with minimum
dose in radiological examinations. In reducing the radiation dose; Justification, efficacy and

dose limitation rules must be followed.

With the development of the Cone Beam Computed Tomography device used in the oral and
maxillofacial region towards the end of the 1990s, dentists had the opportunity to move from
two dimensions to the third dimension. Since detailed cross-sectional images are obtained with
Cone Beam Computed Tomography, the use of these systems is becoming more widespread
day by day in both adult and pediatric populations. Cone Beam Computed Tomography causes
less radiation dose than medical computed tomography, making it preferred as an alternative
imaging method, especially in children. However, since Cone Beam Computed Tomography
causes a higher ionizing radiation dose than two-dimensional imaging methods, the balance
between the clinical benefits of the method and the potential risks must be carefully balanced.
Unlike other diagnostic methods, since the working principles of all radiographic methods are
based on ionizing radiation, alternative diagnostic methods that do not use ionizing radiation
should be preffered, especially in pediatric patients, and the decision to take a film should be
made individulally for each patient and if there are no clinical findings and anamnesis that

require filming, radiographs should never be taken.

Keywords: Child, Dentistry, lonizing radiation, Radiological imaging, Diagnosis.



PEDIATRIK ONKOLOJIDE GUNCEL RADYOTERAPI
Bora UYSAL

Saglik Bilimleri Universitesi, Giilhane Tip Fakiiltesi, Radyasyon Onkolojisi Ana Bilim Dali,
Ankara, Tiirkiye.

drborauysal@windowslive.com

OZET

Pediatrik onkoloji, ¢cocukluk cagindaki kanserlerin teshis ve tedavisi ile ilgilenen tibbi bir
alandir. Radyoterapi, kanser hiicrelerini 6ldiirmek ic¢in yiiksek enerjili 1sinlar kullanan bir
kanser tedavisi yontemidir. Pediatrik onkolojide radyoterapi, cerrahi ve kemoterapi ile birlikte

veya tek basina kullanilabilir.

Pediatrik Onkolojide Radyoterapinin Kullanimi: Pediatrik onkolojide radyoterapi, ¢esitli kanser
tiirlerini tedavi etmek icin kullanilabilir. En yaygin olarak kullanilan kanser tiirleri sunlardir:
Beyin tiimorleri, noroblastom, rhabdomyosarkom, ewing sarkomu, lenfoma, kemik kanseri,

wilms timord.

Pediatrik Radyoterapinin Tiirleri: Pediatrik radyoterapinin ¢esitli tiirleri mevcuttur. En yaygin

kullanilan tiirler sunlardir:

Harici 151n radyoterapisi (EBRT): Bu tiir radyoterapide, yiiksek enerjili 1s1nlar bir makineden

tiimore yonlendirilir.

Brakiterapi: Bu tiir radyoterapide, radyoaktif materyal i¢eren kiigiik implantlar tiimdriin i¢ine

veya yakinina yerlestirilir.

Yogunluk modiile edilmis radyoterapi (IMRT): Bu tiir radyoterapide, timdre daha fazla
radyasyon verilebilmesi ve saglikli dokulara verilen radyasyon miktarinin azaltilabilmesi i¢in

0zel bir bilgisayar programi kullanilir.

Goriintilye dayali radyoterapi (IGRT): Bu tiir radyoterapide, tiimoriin tedavisi sirasinda

hareketini izlemek i¢in goriintiileme teknikleri kullanilir.

Pediatrik Radyoterapinin Yan Etkileri: Pediatrik radyoterapinin baz1 yan etkileri olabilir. Bu
yan etkiler, kullanilan radyoterapi tiiriine, verilen radyasyon dozuna ve ¢ocugun yasina bagl
olarak degisebilir. En yaygin yan etkiler sunlardir: Yorgunluk, ciltte kizariklik ve tahris, mide

bulantis1 ve kusma, ishal, agiz yaralari, sa¢ dokiilmesi.



Pediatrik radyoterapinin uzun vadeli yan etkileri de olabilir. Bu yan etkiler, cocugun yasina ve
aldig1 radyasyon dozuna bagli olarak degisebilir. Uzun vadeli yan etkiler sunlar igerebilir:

biiylime ve gelisme gecikmesi, ikincil kanserler, ireme sorunlari.

Anahtar Kelimeler: Cocukluk ¢agi, Kanser, Radyoterapi.

CURRENT RADIOTHERAPY IN PEDIATRIC ONCOLOGY

ABSTRACT

Pediatric oncology is a medical field that deals with the diagnosis and treatment of childhood
cancers. Radiation therapy is a cancer treatment method that uses high-energy rays to kill cancer
cells. In pediatric oncology, it can be used in combination with radiation therapy, surgery and

chemotherapy or alone.

The Use of Radiotherapy in Pediatric Oncology: In pediatric oncology, radiotherapy can be
used to treat various types of cancer. The most commonly used types of cancer are: Brain
tumors, neuroblastoma, rhabdomyosarcoma, ewing sarcoma, lymphoma, bone cancer, wilms

tumor.

Types of Pediatric Radiotherapy: There are various types of pediatric radiotherapy available.

The most commonly used types are:

External beam radiotherapy (EBRT): In this type of radiotherapy, high-energy rays are directed

from a machine to the tumor.

Brachytherapy: In this type of radiotherapy, small implants containing radioactive material are

placed inside or near the tumor.

Intensity modulated radiotherapy (IMRT): In this type of radiotherapy, a special computer
program is used so that more radiation can be delivered to the tumor and the amount of radiation

delivered to healthy tissues can be reduced.

Image-based radiotherapy (IGRT): In this type of radiotherapy, imaging techniques are used to

monitor the movement of the tumor during treatment.

Side Effects of Pediatric Radiotherapy: Pediatric radiotherapy may have some side effects.

These side effects may vary depending on the type of radiation therapy used, the radiation dose



given, and the child's age. The most common side effects are: Fatigue, redness and irritation of

the skin, nausea and vomiting, diarrhea, mouth sores, hair loss.

Pediatric radiotherapy may also have long-term side effects. These side effects may vary
depending on the child's age and the radiation dose he or she receives. Long-term side effects

may include: Growth and development delay, secondary cancers, reproductive problems.

Keywords: Cancer, Pediatric, Radiotherapy.



PEDIATRIK BT’DE OPTIMIZASYON
Gokce Kaan ATAC

Zonguldak Biilent Ecevit Universitesi Tip Fakiiltesi, Radyodiagnostik (Radyoloji) Bilim Dal,
Zonguldak, Tiirkiye.

gokce.atac@beun.edu.tr

OZET

Hastanin medikal 1sinlamalarda gereginden yiiksek radyasyondan korunmasi biitiin Radyoloji
ekibimin sorumlulugudur. Bu amagla belirlenen ilkeler incelemenin uygun sekilde
gerekgelendirilmesi, 1sinlamanin siiphelenilen klinik 6n tani igin tanisal goriintii olusturmak
lizere optimizasyonu ve uygulanan dozlarin standartlarin ig¢inde oldugunun kontroliidiir.
Gerekgelendirmenin her asamada yapilabilmesi i¢in radyolojik uygunluk rehberlerinin
hazirlanmas1  onerilmistir. Ulkemizde heniiz batili &rneklerine benzer bir rehber
yaymlanmamigstir. Optimizasyon ise BT parametrelerinin hasta ve klinik siipheye uygun hale
getirilmesi anlaminda kullanilmaktadir. Bu sorumluluk protokolleri dnceden hazirlamak ve her
hasta i¢in ¢ekim Oncesi gozden gecirmek seklinde yapilmalidir. BT protokollerinin ¢ocuk
yaslarda, yas veya kilolarina gore ayrica diizenlenmesi gerekir. Uygulayicilarin ¢ocuk hastaya
eriskin dozlarim1 vermediklerinden emin olmalar1 beklenmelidir. Protokol olusturulmasi ic¢in
Radyoloji uzmani, teknikeri ve tecriibeli Medikal Fizik uzmani ortak ¢aligmalidir. BT cihazinin
hastaya uygulanan doz ile ilgili iki parametre ile bize bilgiyi islem 6ncesi sagladigi genelde
bilinmemektedir. CTDI vol ve DLP degerleri islem oncesi ¢ekim yapilan cihaz bilgisayari
ekraninda, ¢ekim sonrasi ise doz raporumun i¢inde elde edilebilir. Bu iki degerin, hastanin
protokoliindeki degerlere uymasi, giivenli bir islem yapismasinmi saglar. Eger degerler uygun
degilse, kV, mA gantry doniis siiresi vb. 1sinlama parametrelerinin degisimi ile ayarlanmalidir.
Bu degerler ¢ok diisiik olursa bu sefer goriintiide artan giiriiltii (noise) goriintli kalitesini
olumsuz etkileyebilir. Cocuk BT kesitlerinde uygun goriintii kalitesi standartlar1 heniiz
yaymlanmamistir. Ancak artan dozun tanisal kaliteye katkisi sinirli oldugu igin optimizasyon
Radyoloji Uzmaninin kontroliinde ytiriitiilmelidir. BT 1sinlama parametrelerinin CTDIvol ve
DLP degerine etkileri optimizasyon ekibi iiyeleri tarafindan iyi bilinmelidir. Y1l icinde
yapilacak en az yirmi hastay1 igeren ortalama CTDI bol ve DLP degeri ortalamalarinin ulusal
ve uluslararas1 ortalamalar ile karsilastirilmast da uygulamanin optimize edilmesinde
kullanilmalidir. Bu ortalama degerler Tanisal Referans Diizeyi (diagnostic reference level-

DRL) olarak isimlendirilmektedir.



Ulkemizde de DRL degerleri, sik uygulanan protokoller icin hazirlanmaktadir. DRL ler ile
karsilagtirmanin periyodik olarak yapilmasi hastanin en dogru sekilde goriintiilenmesinin son

evresi olarak kabul edilmektedir.

Anahtar Kelimeler: BT, Isinlama, Optimizasyon.

OPTIMIZATION IN PEDIATRIC CT
ABSTRACT

It is the responsibility of my entire Radiology team to protect the patient from excessive
radiation during medical irradiation. The principles determined for this purpose are appropriate
justification of the examination, optimization of irradiation to create a diagnostic image for the
suspected clinical preliminary diagnosis, and control that the applied doses are within the
standards. It has been suggested that radiological suitability guides be prepared so that
justification can be made at every stage. A guide similar to western examples has not yet been
published in our country. Optimization is used to make fit CT parameters to the patient and
clinical suspicion. This responsibility should be done by preparing protocols in advance and
reviewing them for each patient before shooting. CT protocols should be adjusted separately
for children according to their age or weight. Should be expected from practitioners ensure that
they do not give adult doses to pediatric patients. Radiology specialist, technicer and
experienced Medical Physic specialist should work together to create the protocol. It is
generally not known that the CT device provides us with information about two parameters
regarding the dose applied to the patient before the procedure. CTDI vol and DLP values can
be obtained on the computer screen of the device where the shooting was made before the
procedure, and in the dose report after the shooting. Compliance of these two values with the
values in the patient's protocol ensures safe operation. If the values are not suitable, kV, mA
gantry rotation time, etc. should be adjusted with change the irradiation parameters. If these
values are too low, increased noise in the image may negatively affect the image quality.
Appropriate image quality standards for pediatric CT scans have not yet been published.
However, since the contribution of increasing dose to diagnostic quality is limited, optimization
should be carried out under the control of the Radiology specialist. The effects of CT irradiation
parameters on CTDIvol and DLP values should be well known by the optimization team
members. Comparison of the average CTDI bol and DLP values, including at least twenty
patients during the year, with national and international averages should also be used to



optimize the application. These average values are called Diagnostic Reference Level (DRL).
In our country, DRL values are prepared for frequently applied protocols. Periodic comparison
with DRLs is considered the final stage of imaging the patient in the most accurate way.

Keywords: CT, Irradiation, Optimization.
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COCUK DiS HEKIMLIGINDE TOMOGRAFi KULLANIMI VE RADYASYON
GUVENLIGI

Mehmet Hakan KURT

Ankara Universitesi, Dis Hekimligi Fakiiltesi, Ankara, Tiirkiye.

mhkurt@ankara.edu.tr

OZET

Konik 1511 bilgisayarli tomografi (KIBT), cocuk dis hekimliginde ¢esitli nedenlerle kullanilan
bir goriintiileme yontemidir. Ancak kullanimi oldukga sinirlidir. KIBT taramalarinin radyasyon
dozu kesinlikle g6z ardi edilmemelidir. Bu nedenle, ¢cocuk dis hekimleri KIBT taramalarini
gereksiz yere yapmamali ve miimkiin oldugunca diisiik dozlu taramalari tercih etmelidir.
Cocuklarda kok kiriklarinin degerlendirilmesinde, ortodontik olarak siirdiiriilmesi diisiiniilen
gomiilii dislerin planlamasinda, kompleks dentoalveolar travmalarda ya da kist, timor gibi daha
0zel patolojik durumlarda KIBT kullanimi 6nemli avantajlar saglayabilmektedir. Tarama

yapilacak bolge mutlaka sinirli tutulmali ve radyasyon dozu miimkiin oldugunca azaltilmalidir.

Anahtar Kelimeler: Cocuk dis hekimligi, Konik 1sinli bilgisayarli tomografi (KIBT),
Radyasyon.

TOMOGRAPHY USE AND RADIATION SAFETY IN PEDIATRIC DENTISTRY

ABSTRACT

Cone beam computed tomography (CBCT) is an imaging method used in pediatric dentistry for
various reasons. However, its use is quite limited. The radiation dose of CBCT scans should
never be ignored. Therefore, pediatric dentists should not perform CBCT scans unnecessarily
and should prefer low-dose scans as much as possible. The use of CBCT can provide significant
advantages in the evaluation of root fractures in children, in the planning of impacted teeth that
are planned to be maintained orthodontically, in complex dentoalveolar traumas or in more
special pathological situations such as cysts and tumors. The area to be scanned must be limited

and the radiation dose must be reduced as much as possible.

Keywords: Cone beam computed tomography (CBCT), Pediatric dentistry, Radiation.
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HIRPALANMIS COCUK SENDROMU -RADYOLOJIK BULGULAR-

Meltem CEYHAN BIiLGICi

Ondokuz May:s Universitesi, Tip Fakiiltesi, Radyoloji Anabilim Dali, Pediatrik Radyoloji
Bilim Dali, Samsun, Tiirkiye.

mceyhan@omu.edu.tr

OZET

Cocuk istismarinin fiziksel istismar, cinsel istismar, duygusal istismar ve ithmal olmak iizere
farkli tipleri vardir. Fiziksel istismar (Hirpalanmis ¢ocuk sendromu, doviilmiis ¢ocuk sendromu,
kaza dis1 yaralanma) bir erigkinin, otoriteyi saglama, cezalandirma ya da ofke bosaltma
amacityla elle ve/veya aletle cocuga siddet uygulayarak ¢ocuga zarar vermesidir. Diigiik gelir
diizeyi, mutsuz evlilik, issizlik, istenmeyen gebelik, kiigiik yasta gebelik, iivey anne-baba,
prematurite, aile i¢i siddet, depresyon, fiziksel ve zihinsel engelli ¢ocuklarin varligi gibi
faktorler istismar i¢in risk faktorleridir. Fiziksel istismar sonucunda viicutta olusan hasarlar;
ciltte kizariklik ve morluklar, yaniklar, kiriklar, kafa i¢i yaralanma, goz lezyonlari, karin ya da
g0giis i¢i organ yaralanmasi bigiminde olabilir. ’Sarsilmig Bebek Sendromu’ fiziksel ¢ocuk
istismarmin agir bir formudur, en sik 2 yas altinda gériiliir. Ozellikle 6 aym altindaki gocuklar
siddetlice sallandiklar1 zaman, beyin dokusu kafatasinin iginde ileri geri hareket eder ve bunun
sonucunda kan damarlarmin yirtilmas: ile beyin zarlarinda ve beyin icerisinde kanamalar
gelisebilir. Yine siddetli sarsilmaya baglh olarak bagli omurilikte, uzun kemik uglarinda,
kaburgalarda kiriklar ve goz arkasinda kanamalar olabilir. Beyindeki hasarin siddetine bagh
olarak bu bebeklerde kusma, uykuya meyil, huzursuzluk, beslenme bozuklugu gibi bulgular
olabilecegi gibi biling kaybi, solunum durmasi ve hatta 6liime kadar giden ciddi sonuglar
meydana gelebilir. Sarsilmis bebek sendromunda siklikla disaridan bakildiginda goériilen bir
fizik muayene bulgusu (sislik, morarma gibi) yoktur. Ancak siiphe duyulup radyolojik tetkikleri

yapilirsa bu hasarlar ortaya konabilir.

Istismar tanisinda en 6nemli basamak kuskulanmaktir. Fiziksel istismara ugrayan gocuklar
siklikla kanepeden diisme, yataktan diisme, kucaktan diisme gibi baska nedenlerle hastaneye
getirilirler. Bu nedenle bu hikaye ile hastaneye getirilen tiim g¢ocuklar cok dikkatli
degerlendirilmeli, ailenin verdigi tepkiler dogru bir sekilde gozlemlenmelidir. Cocugun

yaralanma siddeti ile verilen hikayenin tutarsizligi, farkl iyilesme dénemindeki yaralanmalar,
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hastaneye basvuruda gecikme gibi durumlar ¢ocuk istismari agisindan siiphe yaratmalidir. Eger
sliphe varsa disaridan goriinen bir muayene bulgusu olmasa bile kemik grafileri ve beyin

filmlerinin (BT, MR) ¢ekilmesi gerekir.

Fiziksel istismar tanisinda, 6zellikle de sarsilmis bebek sendromu tanisinda radyolojinin 6nemi
biiyiiktiir. Radyolojik incelemelerde ¢ocuk istismarina 6zgii baz1 kirik tipleri ve kafa iginde
kanama sekilleri vardir. Bu istismara 0zgii bulgular saptandigi zaman g¢ok yiiksek oranda
istismar tanis1 konulabilir. Boyle durumlarda radyoloji raporu savcilik delilleri i¢in de
onemlidir. Bazi hastaliklarda ¢ocuk istismarma benzeyen radyolojik goriintiiler olabilir,

bunlarimn ayirici tanisin1 yapip dogru taniy1 koymak da radyoloji sayesinde olur.

Cocuk istismari, c¢ocukta geri doniisii olmayan sekeller birakan, hatta Oliimle bile
sonuclanabilen ciddi bir tibbi ve toplumsal bir sorundur. Bu nedenle oncelikle istismarin
onlenmesi ve g¢ocuklarin korunmasi ile ilgili tedbirlerin alinmasi gereklidir. Bu da ancak
kurumlar arasi isbirligi ve koordinasyon ile miimkiindiir. Tip, Hukuk ve sosyal hizmetler
birbiriyle koordine sekilde ¢aligmalidir. Saglik calisanlari i¢in ¢ocuk istismari ve ihmalini
tanima ve bildirim konusunda egitim verilmelidir. Kitle iletisim araglarinda konuya daha fazla
yer verilerek toplumsal farkindaligin arttirilmasi; anne, baba ve ¢ocuklarin bilgilendirilmesi ve

konunun giindemde tutulmasi saglanmalidir.

Anahtar Kelimeler: Cocuk, Ihmal, Istismar, Radyolojik bulgular.

BATTERED CHILD SYNDROME -RADIOLOGICAL FINDINGS-

ABSTRACT

There are different types of child abuse, including physical abuse, sexual abuse, emotional
abuse and neglect. Physical abuse (battered child syndrome, beaten child syndrome, non-
accidental injury) is when an adult harms a child by using violence against the child with hands
and/or tools in order to establish authority, punish or vent anger. Factors such as low income
level, unhappy marriage, unemployment, unwanted pregnancy, pregnancy at a young age, step-
parents, prematurity, domestic violence, depression, and the presence of physically and
mentally disabled children are risk factors for abuse. Damages to the body as a result of physical
abuse; It may occur in the form of skin redness and bruises, burns, fractures, intracranial injury,

eye lesions, abdominal or thoracic organ injury. "Shaken Baby Syndrome” is a severe form of
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physical child abuse, most commonly seen in children under the age of 2. Especially when
children under 6 months of age are shaken violently, the brain tissue moves back and forth
inside the skull, and as a result, blood vessels may rupture and bleeding may occur in the
meninges and brain. In addition, due to severe shaking, there may be fractures in the spinal
cord, in ends of long bones, ribs and bleeding behind the eyes. Depending on the severity of the
brain damage, these babies may experience symptoms such as vomiting, sleepiness,
restlessness, malnutrition, and serious consequences such as loss of consciousness, respiratory
arrest, and even death may occur. In shaken baby syndrome, there are no physical examination
findings (such as swelling or bruising) that are often seen from the outside. However, if there

is suspicion and radiological examinations are performed, these damages can be revealed.

The most important step in diagnosing abuse is suspicion. Children who are physically abused
are often brought to the hospital for other reasons, such as falling off the couch, falling off the
bed, or falling off the lap. For this reason, all children brought to the hospital with this story
should be evaluated very carefully and the reactions of the family should be observed
accurately. Situations such as inconsistency in the severity of the child's injury and the history
given, injuries with different healing periods, and delay in hospital admission should raise
suspicion of child abuse. If there is any doubt, bone radiographs and brain films (CT, MRI)
should be taken, even if there are no external examination findings. Radiology is of great
importance in the diagnosis of physical abuse, especially in the diagnosis of shaken baby
syndrome. In radiological examinations, there are some types of fractures and intracranial
bleeding patterns specific to child abuse. When findings specific to this abuse are detected, a
very high rate of abuse can be diagnosed. In such cases, the radiology report is also important
for prosecution evidence. In some diseases, there may be radiological images that resemble
child abuse, and making the differential diagnosis and making the correct diagnosis is possible
thanks to radiology. Child abuse is a serious medical and social problem that leaves irreversible
sequelae in the child and may even result in death. For this reason, it is necessary to take
precautions to prevent abuse and protect children. This is only possible with inter-institutional
cooperation and coordination. Medicine, law and social services should work in coordination
with each other. Training should be provided for healthcare professionals on recognizing and
reporting child abuse and neglect. Increasing social awareness by giving more coverage to the
issue in mass media; Mothers, fathers and children should be informed and the issue should be
kept on the agenda.

Keywords: Abuse, Child, Neglect, Radiological findings.
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GUNCEL DOZIMETRIK YAKLASIMLAR (PEDIATRIK)

Ozlem MARANCI YILDIRIM

Altinbas Universitesi, Saglik Hizmetleri Meslek Yiiksekokulu, Tibbi Goriintiileme Teknikleri
Program, Istanbul, Tiirkiye.

OZET

Tip alaninda radyasyonun kullanimi ortama aktarilan radyasyon enerjisi ile iliskilidir. Aktarilan
radyasyon enerjisi ile hem tan1 hem de tedavi islemlerinde saglikli dokuyu en az zararla
muhafaza edip timoérlii dokunun tahrip edilmesi amaglanmaktadir. Uygulanacak tedavinin
avantaj ve dezavantajlarina uygulama oncesinde karar vermek agisindan tiimorlii dokuya ve
cevresindeki diger doku ve organlara verilecek radyasyon dozunun radyodozimetrik
hesaplamalar veya Ol¢timler yoluyla dogru ve giivenilir bi¢imde belirlenmesi gerekmektedir.
Bu amagla kullanilan ¢esitli formiiller ve modellemeler giiniimiize kadar gelisim gostermistir.
Glinlimiizde radyoaktif madde kullanilarak tedavi edilen hastalar i¢in tiimor hacminin ve komsu
kritik organ ve dokularin soguracagi dozlarin tedavi oncesinde belirlenmesi amactyla kisiye
0zgli doz hesabi1 yapilmasi1 onemli hale gelmistir. Kisiye 6zgii doz hesab1 yaklasimi radyasyon
duyarliligmin yetiskinlere gore belirgin sekilde daha yiiksek olmasi nedeniyle pediatrik
uygulamalarda da biiyiik ilgi gormektedir. Pediatrik hastalarda her cocugun spesifik
ozelliklerine gore uyarlanmis, dogru ve optimize radyasyon dozlarinin elde edilmesinde
gelismis hesaplama araglari kullanilarak yapilmasi énem tasimaktadir. ilgili radyayson dozlari
hesaplanirken standart klinik hesaplamalardan ziyade her bir hastaya 0zgi doz
hesaplamalarinin anatomik veriler lizerinden yapilmasi daha gergek¢i sonuglar vermektedir. Bu
sekilde hastanin anatomik ve fizyolojik verileri lizerinden yapilan dozimetrik hesaplamalar ii¢
boyutlu sekilde voksel bazinda Monte Carlo (MC) teknigi kullanilarak yapilabilmektedir. Bunu
yaparken de ¢esitli MC programi tabanli kodlar kullanilmaktadir. Bu yontem ile radyasyon
etkilesimlerinin olabilecek tiim reaksiyonlar1 géz Oniine alinarak ii¢ boyutlu bilgisayar
ortaminda ilgili etkilesimler temsil edilir. Benzersiz anatomik ve fizyolojik ozelliklerdeki
hastalara uyarlanabilen MC simiilasyonlari, hassas absorbe doz hesaplamalar1 sagladiklari i¢in

kisisellestirilmis dozimetride ¢ok énemlidir.

15



Son yillarda yapilan ¢alismalarda MC simiilasyonlar1 ve yapay zeka tekniklerinin bir arada

kullanilarak daha genis bir yelpazede dozimetrik ¢alismalar yapildig1 da goriilmektedir.

Anahtar Kelimeler: Monte Carlo Teknigi, Pediatri, Radyodozimetrik hesaplamalar.

CURRENT DOSIMETRIC APPROACHES (PEDIATRIC)

ABSTRACT

The use of radiation in the medical field is related to the radiation energy transferred to the
environment. The aim of the transmitted radiation energy is to preserve the healthy tissue with
the least damage and destroy the tumor tissue in both diagnosis and treatment procedures. To
decide the advantages and disadvantages of the treatment to be applied before application, the
radiation dose to the tumor tissue and other surrounding tissues and organs must be determined
accurately and reliably through radiodosimetric calculations or measurements. Various
formulas and modeling used for this purpose have developed until today. Nowadays, it has
become important to make personalized dose calculations for patients treated using radioactive
substances to determine the tumor volume and the doses absorbed by adjacent critical organs
and tissues before treatment. The personalized dose calculation approach also attracts great
attention in pediatric applications, as radiation sensitivity is significantly higher than in adults.
In pediatric patients, it is important to use advanced calculation tools to obtain accurate and
optimized radiation doses adapted to the specific characteristics of each child. When calculating
the relevant radiation doses, making dose calculations specific to each patient based on
anatomical data rather than standard clinical calculations gives more realistic results. In this
way, dosimetric calculations based on the patient's anatomical and physiological data can be
made in three dimensions, on a voxel basis, using the Monte Carlo (MC) technique. While
doing this, various MC program based codes are used. With this method, all possible reactions
of radiation interactions are taken into consideration and the relevant interactions are
represented in a three-dimensional computer environment. MC simulations, which can be
adapted to patients with unique anatomical and physiological characteristics, are crucial in
personalized dosimetry because they provide precise absorbed dose calculations. In recent
years, it has been seen that a wider range of dosimetric studies have been carried out using a

combination of MC simulations and artificial intelligence techniques.

Keywords: Monte Carlo Technique, Pediatrics, Radiodosimetric calculations.
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iS BIRLiGi VE FEDAKARLIK NEDEN VAR?

Tamer KAYA

Acibadem Eskigehir Hastanesi, Eskisehir, Tiirkiye.
tamer.kaya@acibadem.com.tr

OZET

Sosyal canlilarda gordiigiimiiz is birligi ve fedakarlik gibi sosyal beceriler, uzun bir evrimsel
hikayenin sonunda kazanilmis Ozelliklerdir. Burada bu hikayeyi anlatacagiz. Bu yaziy1
okumadan o6nce yalmzlhigin nasil bir his oldugunu diisiinmenizi istiyorum. Bir grup icinde
grubun sevilen bir iiyesi oldugunuzda bundan derin bir haz duyariz. Bunun yaninda, grup
tarafindan reddedilmenin ve sevilmemenin ya da yalniz kalma tehdidi ile ortaya ¢ikan yalnizlik

korkusunun getirdigi kiitii hissi bir diistintin!

Bizler zorunlu sosyal canlilariz. Dostlarimiz arkadaslarimiz, akrabalarimiz olmadan
yasayamay1z. Icinde bulundugumuz grubun bir iiyesi olmani verdigi derin his ve motivasyon
bizi mutlu eder. Bu hissi kaybetmek istemeyiz. Diger yandan yalniz kalmaktan korkariz.

Grubumuzdan reddedilme endisesi en biiylik korkularimizdandir.

Dogada grup halinde yasayan canlilar yalniz kalinca grubun giivencesini kaybedip 6liim
tehlikesiyle karsi karstya kalir. Bir kurt, bir maymun, bir mirket siiriisiinden kopup dogada
yalniz kalinca bu onun neredeyse 6liimii anlamina gelir. Yalniz kalma korkusu bizim de derin

evrimsel gegmisimizde i¢imize islemistir.

Sosyallesmemiz, canliligin evrimi boyunca bir¢ok kez ortaya ¢ikan birliktelik hikayesinin bir
insan olarak tlirlimiize 6zgii bir yansimasidir. Atalarimiz {i¢ milyon yildan daha uzun siire
kabileler halinde yasadi. Bizler de uzun siiredir bu kabile i¢giidiisiiniin etkisindeyiz. Kabile
icgiidiisii, bizlerin bir grup yasami igerisinde belirli bir sosyal diizene uyacak sekilde
yasamamizi saglayan, ahlakli ve fedakéarca davraniglart miimkiin kilan sosyal i¢giidiilere sahip
olmamizi sagladi. Bireylerin fedakarliklari ile gruplarin ayakta kalmasi sayesinde fedakarca
davraniglara kars1 saygi ve minnet duygusu gelisti. Saglik calisanlari, itfaiyeciler, egitimciler,
askerler gibi fedakar meslek gruplari varliklarimi korudu ve bunlar ayni zamanda ornek

gosterilen ve genglerin de 6zendigi meslekler oldu.
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Sosyallesme

Dogaya uyum saglayabilmek dogal bir rekabetin sonucunda sahip oldugumuz avantajl
ozelliklerin korunmasi ve dezavantajli olanlarin ise kaybedilmesi ile dogal se¢ilimin bir sonucu
olarak bizleri i¢inde bulundugumuz yasam alanlarina uyumlu hale getirdi. Yasam alanlarina
uyum i¢in bedenimizin biling, duygular ve tepkiler gibi zihinsel becerilerin gelistirilmesi de
gerekliydi. Ancak canlilarin bu uyumlarini bir de birliktelik iizerinden avantaja doniistiiren bir

durum vardi. Bu da sosyallesmeydi.

Ayni tiirden canlilarin bir uzlasi i¢inde yasamasi sosyallesmedir. Sosyallesme bir arada
yasamanin avantajinin, birlikte olmaktan dolay1 ortaya ¢ikan kayiplarin iizerinde olmasinin

sonucunda evrilmistir. Bu evrim siirecinde birlikte olmanin kurallar1 ortaya ¢ikmustir.

Yasamda kalmak i¢in gerekli olan 6zellikler arasinda sosyallesmeyi olduk¢a 6nemli bir 6zellik
olarak goriiyoruz. Peki birliktelik neden var? Yasam tarihinde hangi donemde ortaya ¢ikt1?
Bunun i¢in ¢ok eskilere uzanmak gerekiyor. Birlikte olmanin sagladigi avantajlar, yasam
tarihinin ilk dénemlerinde de kullanilmisti. Bunu ilk kez tek hiicreliler yapmisti. Biraz da buna

deginelim.

Yeryiiziinde yasamin tek hiicrelilerle sinirlt oldugu erken dénemlerinde tek hiicreli canlilar
arasinda bir rekabet vardi. Hiicrelerin bir araya gelmesi, yasam savasinda bir avantaj saglayacak
ve besin zincirinin tistiinde yer alma firsat1 verecekti. Bunu saglayan ilk mutasyonlar, hiicreler
boliindiikten sonra tam ayrilmayip birlikte kalmalarina neden oldu. Bu siireg, hiicrelerin
gruplagsmasini ve takiben birlikte olusturduklar1 daha iist organizasyonlara giden yolu agt.
Mutasyonlarin birikmesi ve uzun segilim siiregleri, yaklasik bes yiliz milyon yil dnce yasam
savasinda daha avantajli olan viicutlu canlilarin evrimini miimkiin kildi. Viicutlu canlilarin var
olabilmesi, hiicrelerin birbiriyle uyum i¢inde ¢aligmasi ile miimkiindii. Bunun i¢in hiicrelerin
bir iletisim agina sahip olmasi gerekiyordu. Bu iletisim, bastan kimyasal yolla ve hormonlarla
gerceklesebildi. Viicutlu canlilar olusurken, hormonlarin yani sira iletisimi saglayan bir bagka
sistem olarak sinir sistemi de evrildi. Cok hiicreli organizmalarda bir iletisim ag ile hiicrelerin
birlikte davranmasi bir is birligi ile miimkiin olmaktaydi. Ancak viicutlu canlilarin evrimi
sirasinda bir bagka organizasyona daha gerek vardi. Tiim hiicrelerin ayn1 isi yapmasi yeterli
degildi. Viicutta bir amag i¢in farkli fonksiyonlar goéren organlarin ortaya ¢ikmasma gerek
vard1. Hiicre kiimeleri zamanla farkli farkli gérevler alarak bir ig boliimii icinde ¢alisarak bunu
sagladilar. Viicutlar1 ortaya ¢ikaran hiicrelerin organizasyonu; iletisim, is birligi ve is boliimii

ile oldu.

18



Viicutlu canlilar ortaya ¢iktiktan sonra tek hiicreliler, durumlarini koruyarak varliklarinm
strdiirdiiler. Yasam miicadelesi hiicreler arasi rekabetin yani sira viicutlar arasi rekabetle de
devam etmekteydi. Baslangicta evrimin 6znesi olan hiicrelere bu kez viicutlar eklenmisti.
Ancak viicutlar evrimin en son 6znesi degildi. Hiicrelerin bir iist organizasyonu olan viicutlu
canli bireyler arasinda yasam savasi siirerken bu kez yeni bir organizasyon daha ortaya ¢ikti.
Baz1 canlilar birlikte davranma becerilerini gelistirecek dontistimler gecirdiler. Bunun
avantajlarindan yararlanarak dogada yasam savasinda basar1 elde edenler, sahip olduklar1 bu
avantajla sonraki nesillere bu 6zelliklerini daha fazla gecirebilme sansi elde ettiler. Bireyler bu
defa birlikteligin avantajlarini kullanacak sekilde bir donilisiim gecirmeye ve gruplar kurarak
birlikte davranmaya basladilar. Boylece hiicrelerin birleserek viicutlar1 olusturdugu ilk
birlikteligin ardindan, viicutlarin birleserek olusturdugu siiper organizmalar ortaya ¢ikmisti.

Bunlar hayvan siiriileri ve gruplartydi.

Grup olusturarak birlikte davranma becerisini kazanma, yeryiiziinde canliligin evrim
hikayesinin 6nemli donemeclerinden birisidir. Bir¢ok canlida 6rnegini gordiigiimiiz gruplasma
egilimi ile sosyallesme, yarattig1 etki agisindan sudan karaya ¢ikis ya da ugmanin evrimi gibi
dogadaki miicadelede kazanilmis yeni bir ozelliktir. Sudan karaya c¢ikis, tiim zorluklarina
ragmen karada nasil bir firsat yaratmigsa, sosyal olmanin avantajlar1 da zorluklarindan {istiin
geldigi durumlarda canlilarda sosyallesme ortaya ¢ikmis, birliktelik bu nedenle evrilmistir.
Birlikte davranmak ve grup kurmak dogada yasam savasinda bir fayda olusturabilmis ve bazi
canlilar bireysel olarak yasamlarini siirdiirebilirken bazilar1 sosyallesmenin avantajlarindan

yararlanmiglardir.

Avantaj saglayan bir organ nasil evrilmisse, sosyallesme de sagladigi kazanimlarla canliligin
bir 6zelligi olarak evrilmistir. Sadece ortaya ¢iktiginda bir avantaj olusturuyorsa gelismis, bu
avantaj devam ettikge de varligini siirdiirmiistiir. Avantaj olusturdugu siirece canlilarda
varligin1 devam ettirecektir. Ayni tiirden canlilarin bir araya gelerek grup halinde yagamalarinin
ornekleri, dogada yayginca goriilmektedir. Viicutlu canlilarin evrilmeleri tek hiicreli canlilarin
biitiiniiyle yok olmalarina nasil yol agmadiysa sosyalligin evrimi de bireysel canlilarin varligina

engel olmadi. Sosyallesme, ¢ok farkl: tiirlerde gergeklesti.

Grup yasami, canlilarin birlikte olug sekillerine gore ti¢ kategoriye ayrilabilir. Bunlar; kus, balik
ve yayginca otoburlarda oldugu gibi bireyler arasi is bolimii gézlenmeyen ve bireylerin
birbirlerini genellikle tanimadiklar1 “siiri”, Sempanze benzeri gelismis kiiltlirii olan ve

bireylerin birbirini tanidig1 “topluluk™ ya da “grup”, Karinca ve ar1 gibi canlilarda 6rneklerini

gordliiglimiiz adeta tek bir organizma gibi yasayan “koloni” dir. Baliklar ve kuslarda
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gordiiglimiiz gibi bir siirii olusturmak, avcilara karsi avantajli bir davranistir. Siirii, aveinin bir
bireye odaklanip tek bir hedefe yonelmesini 6nler ve onun kafasini karistirip belirli bir avi takip
etmesini zorlastirir. Balik siiriileri, kiimeler halinde yiizer. Her balik, digeri ile arasindaki belirli
bir mesafeyi korur. Avci baliklar yaklastiginda hizli kisa doniisler yaparak ve glimiis renkli bir
parilti olusturarak gorsel etkiler yaratirlar. Bu, avcilarin tek bir balig1 hedef almasini zorlastirir.
Kuslarda da benzer bir durum vardir. Sigirciklar bir atmacanin saldirisi karsisinda kalabalik
stiriler halinde ani manevralarla ondan kurtulurlar. Siiriiniin varlig1, bireylerin her birinin kars1
karstya kaldigi riski biiylik oranda azaltir. Balik ya da kus siiriilerinde bireysel 6zelliklerin
onemi yoktur. Bocekler diinyasinda da sosyallesme Ornekleri karincalar, arilar ve termitlerde
goriiliir. Bu siiper organizmalar i¢inde en basarili olanlar, karinca ve arilar gibi koloni olusturan
sosyal boceklerdir. Karinca, ar1 ve termit gibi sosyal boceklerde iletisim, is birligi ve is
boliimiiniin ileri drnekleri vardir.

Uel

Gruplar1 basarili kilan ve sosyallesmede ¢ok dnemli olan, birbirinden 6nemli {i¢ ayri durum
vardir. Bunlar iletisim, is boliimii ve is birligidir. Canlilar sosyallesmek icin farkl iletisim
olanaklarindan yararlanmiglardir. Onlar1 daha ¢ok gozledikge ve yasamsal gereksinimlerini
ogrendikge, iletisim becerilerini daha iyi anlayabiliyoruz. Birlikteligin avantajlarindan
yararlanilmasini saglayan iletisim becerileri, canlilarin bir arada davranmasina yani is birligine
zemin hazirlamistir. Ayrica bir grup olmak, grup ig¢i islerin bireylere gore dagitilmasi
durumunda daha fazla avantaj saglar. Gorev dagilimi ile bireylerin farkli alanlarda ¢alisarak
gruba katki saglamasi da is boliimiidiir. Ug I becerileri yiiksek olan gruplar, yiiksek bir grup igi
uyum sayesinde, bireysel olarak basarilmasi miimkiin olmayan biiyiik tehditlere kars1 savunma,
daha biiyiik avlar1 avlama ve bolgede hakimiyet kurarak gida ve su kaynaklarini kontrol altinda
tutma gibi 6nemli avantajlara sahip oluyordu. Grup i¢i uyum, gruplar arasi rekabette de gruba

bir avantaj saglyor, ii¢ I yetenekleri daha iistiin gruplar, digerlerini alt ediyordu.

Tilim sosyal canli tiirlerinde iletisim, is birligi ve is boliimii gibi temel sosyal beceriler, grup i¢i
kurallar, sinirlar ve kisitlamalar, yani bir tiir disiplin uygulayarak yiiriitiiliir. Grubun basarisi
icin bu gereklidir. Yunuslar avlarini takip ederken ve yonlendirirken birbirleriyle ¢cok uyumlu
bir is birligi i¢inde ¢aligirlar. Mirketlerde 6rnegini goérdiiglimiiz gibi bir¢ok sosyal canli tiiriinde
stirinlin i¢indeki gozciiler havadan ve karadan gelen tehditlere kars1 uyar1 alarm1 vererek av
olma riskini azaltir. Kurtlar ve vahsi kopeklerin avlari, is birligi i¢in iyi bir 6rnektir. Bu sekilde
tek basina avlamasi ¢ok zor olan avlari bir takim oyunu ile yakalayabilirler. Takimin bireyleri,

sirayla depar atarak yaptiklari uzun bir kosu ile avi yorarlar. Primat gruplarinda da bir hiyerarsi
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ve is boliimii vardir. Agaclardan inerek zamanlarinin bir boliimiinii yerde gecirmekte olan
makak ve babunlar yirticilara kars1 iyi bir drgiitlenme ile kendilerini korurlar. Babunlar, agagsiz
alanlarda ilerlerken geng ve zayif liyelerini merkeze alip, giiclii iiyeler kenarda yer alacak
sekilde konumlanir. Avlanmak yasamlarinda ¢ok az yer tutsa da primatlarin orgiitlenmeleri avel
tiirlerinkine benzer. Sempanzeler avlanirken, orgiitlii gruplar olusturur, karmasik stratejiler
uygular ve tam bir is boliimii yaparlar. Avlanmasi ¢ok zor olan maymunlar1i agagta
yakalayabilmek i¢in boyle bir takim oyunu oynamak sarttir. Burada yonlendiriciler,
engelleyiciler, kovalayicilar ve pusucular bulunur. Aslanlarin av stratejilerinde de benzer bir is

bolumu vardir.

Is birligi ve is boliimii her ne kadar ayr1 kavramlar olsalar da, burada is birligi ile birlikte is
boliimiinil, is birligi baslig1 altinda degerlendirecegiz.

IsBirligi

Birlikteligin avantajlarindan yararlanma ve dayanigma, yirticilarda oldugu gibi otoburlar igin
de gecerlidir ve canli tlirlerinde yayginca goriiliir. Otoburlar tek basina savunmasiz kalmamak
icin bliylik siiriiler olustururlar. Manda gruplarinda gii¢lii olanlar siiriiniin dis kesiminde
yavrular ise merkezde konum alarak yirtict saldirisindan yavrulari korurlar. Biiytik siiriiler
olusturmak ve dogum sikligini arttirmak, yirtici tehdidine karsi bir avantaj olusturmaktadir.
Ozellikle bir siiriideki tiim canlilarin ayn1 anda dogum yapmasi, avcilara kars1 cok dnemli bir
savunma mekanizmasidir. Avcilar zayif ve savunmasiz yavrulari avlar. Ancak tiim siirii ayni
anda dogum yaptiginda avcilarin avlama kapasitelerinin iizerinde bir yavru niifusu olusur. Bu

da yavrularin biiylimelerine firsat saglamaktadir.

Darwin’in yabani hayatin zenginlikleriyle dolu tropikal bolgelerde gézlemledigi dayanisma
ornekleri, onun dogal secilim kuramini gelistirirken, yasamin sadece acimasiz kiyasiya bir
miicadele olmadigin1 gorerek, karsilikli yardimlagsmanin varligimi da dikkate almasim

saglamigt1.

Dogada yaygin yasam miicadelesinde ayni tiirden bireylerin yardimlagsma ornekleri yani sira

tiirler arasinda da is birligi ve yardimlagma 6rnekleri bulunmaktadir.
Tiirler Arasi Birlikte Davranma:

Birgok canli birlikteligin avantajindan yararlanacak sekilde evrilmistir. Karsilikli yardimlagma
genelde kar zarar ve karsilikli gli¢ dengeleri {lizerine kurulu bir aligveris seklindedir. Dogada
sadece ayni tliirden canlilarin degil farkli tiirden canlilarin da birlikte davrandiklarina dair ¢ok

sayida 0rnek bulunmaktadir. Bu sekildeki bir birliktelik, genellikle her iki tiir i¢in de yarar
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sagladikea isler. Tek tarafin faydalandigi digerinin zarar gérdiigii bir iliski dogada uzun siirmez.
Kopekbaliklarinin  agzinin etrafinda yasayan kiiciik baliklar ya da biiyiikk memelilerin
viicudundan ayrilmayan kuslar onlarin viicutlarindaki zararli parazitleri ayiklarken beslenirler.
Bazen birden fazla tiir, bir arada olusturduklari siiriiniin giivencesinden yararlanir. Birlikte
siiriler olusturan farkli otobur tiirlerinin beslenme sekilleri birbirinden farklidir. Bir arada
otladiklar1 yagam alanindaki farkli bosluklari doldurarak agiz, dis ve sindirim sistemi yapilarina
gore farkli otlarla beslenen zebra ve antiloplar ayni otlagi paylasir. Tek hiicreliler de birliktelik
ornekleri gosterirler. Farkli tiirlerin bir araya gelmesi yasam tarihinde ¢ok eskilere uzanir.

Bunun ¢ok 6zel bir 6rnegini kisaca hatirlayalim.
Hiicre Icinde Cok Eskiye Dayah Bir Is Boliimii

Hiicrelerde boyutun arttirilabilmesi, yasam tarihinde bir hiicrenin ¢ekirdeksiz olan bir bagka
prokaryot hiicreyi yapisina katmasi ile gergeklesti. Ev sahibi hiicre, i¢ine aldigi hiicreyi
sindirerek parcalamak yerine, koruyup ona gerekli besini temin etmis, konakei hiicre ise biiyiik
hiicrenin enerji kaynagi olmustur. Dogal secilimin bu iliskiyi desteklemesi, ilk Skaryotik
hiicrelerin olusumunu saglamistir. Boylece karsilikli yarara dayali bir iligki ortaya ¢ikmis,
birlikte evrim siireci ile islevleri farklilasip 6zellesmis ve zamanla bu iki hiicre, birbiri
olmaksizin yapamayacagi bir tek bir canli olmuslardir. Bunun sonucunda olusan Gkaryot
hiicreler, boyutlarinin artmasini ve ¢ok daha esnek bir yapiya sahip olmalarini hiicrelerin bu
cok 0Ozel i1s birligine borgludurlar. Bu esnek yapi ile egilip biikiilerek ve kendi iistlerine
katlanarak yiizey alanimi arttirabilecek bir yapi kazanmiglardir. Bu sayede bizim de iginde
bulundugumuz okaryotik canlilarin hiicreleri, prokaryotlardan yiizlerce kat hatta ¢ok daha

biiyiik boyutlara ulasabilmislerdir.

Bu, kendi i¢indeki canliyla is birligi i¢inde yasama anlamina gelen endosimbiyoz (i¢ ortak
yasam) olarak adlandirilmaktadir. Konake1 hiicre, bugiin hiicre i¢i organeli olarak bildigimiz
mitokondridir. Okaryot hiicreler, yapilarindaki yiizlerce mitokondri sayesinde enerji sorunu
yasamadan biiyiik boyutlara ulagabilmistir. Mitokondrilerin i¢inde bulunduklar1 hiicreden farkl
bir canliy1 temsil ettikleri agiktir. Hiicrenin DNA’sindan farkli olarak kendi DNA ’lar1 vardir.
Boyutlar1 ve ¢ift katli zardan olusan duvar yapilari, bakteri 6zelligine sahiptir. Boliinme sekilleri
de bakterilerle aynidir. I¢inde bulunduklar1 hiicrenin ¢ogalmasindan bagimsiz bir ¢ogalma
gosterirler. Ayni durum bitki hiicrelerinde de benzer bir siire¢ ile olmustur. Bitkideki gilines 15181
enerjisini seker halinde kimyasal enerjiye doniistiiren kloroplast, mitokondrinin bitki

hiicrelerindeki karsiligidir.
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Sosyallesmenin sonucunda birlikte yasamay1 kolaylastiran ve grubu bireyden daha ¢ok 6n plana
cikartan, grup bagliligi, inanma, ahlak gibi bir¢ok 6zellik de sekillenmistir. Bu 6zelliklerden
birisi de en kapsayici baslik olarak fedakarliktir.

Fedakarhk

Insan1 en ¢ok neyin mutlu ettigi konusunda muhakkak diisiinmiissiiniizdiir. Akliniza gelebilecek
bircok cevap arasinda en Onemli olanlardan birisi de bulundugunuz topluluga bir fayda
sagladiginiz, bir ise yaradiginiz hissini yasamaktir. Bu his ¢ok derinlerde i¢imize islemistir.
Insanlar yasamlar1 boyunca sosyal bir canli olarak bir ise yaramanin verdigi hazla varliklarni
devam ettirirler. Maddi imkanlar1 ¢alisarak bir gelir elde etmeyi gerektirmeyecek kadar iyi
olanlar bile ancak grup i¢inde islev gordiiklerini hissettiklerinde mutlu olduklarini bilir ve
caligirlar. Calismadigimiz, tiretmedigimiz zaman mutsuz oluruz. Burada faydali oldugu hissini

yasamak once gelir. Bu, icimizdeki kabilesel i¢giidiiniin bize yasattig1 bir histir.

Grup bagliligin1 saglayan temel birlestirici unsur olan sevgi hissinin yani sira faydali olmanin
getirdigi haz, fedakarca davraniglart mimkiin kilar. Diger yandan bireyler fedakarca
davranmadiklarinda bundan bir huzursuzluk ve ac1 duyarlar. Grup ancak bireylerin fedakarca
katkistyla ayakta kalabilir. Grup yasaminda bireyler katkilarinin karsiligin1 hemen almazlar.
Hatta katkilar karsiliksiz olabilir ve almadan vermeyi de gerektirir. Gruba katkida bulunanlar
grubun takdirini kazanir. Katki saglamayan bireyler ise hos goriilmez. Grup icginde bireyler
kendilerinden daha ¢ok grubunu dikkate alir ve grup yararina 6zverili davraniglar gosterirler.
Bu, bazen yagsamini ortaya koymak gibi ¢ok ileri boyutlarda olabilir. Bu davraniglart miimkiin
kilan baslica iki etken, grubun sevgi ve takdirini kazanmak ve grubun nefretinden kaginmaktir.

Sosyallesmeyi anlamak i¢in fedakarligi anlamak 6nemlidir.

Grup tlyelerini bir arada tutan en giiclii baglar fedakarca davranislarla ilgilidir. Fedakarca
davranislar, bireysellikten toplumsalliga ge¢isi saglar ve sosyal evrimin dogal bir sonucudur.
Fedakarlik olmadan is birligi icinde olmak, paylagsmak, birlikte bir seyler liretmek ve dayanigma
olmaz. Sosyal olmayan, bireysel yasayan tiirlerde fedakarlik goriilmez. Fedakarligin sosyal
olmayan bircok tiirde de goriilen 6rnegi, ebeveyn bakimidir. Kediler sosyal bir tiir degildir.
Sadece kendi yavrulari i¢in O6zveride bulunurlar. Diger kedilerle is birligi yapmaz ve
yardimlagsmazlar. Ancak yavrularini biiyiitiirken fedakarca davranirlar. Tiiriin devamliligi buna

baghdir.

Yagsamui bir grubun {iyesi olmaya bagli olan tiirlerde fedakarligin neden evrimlestigini anlamak

zor degildir. Kendi tlirlimiizde yaygin olarak drneklerini gordiigiimiiz fedakarligin hayvanlar
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aleminde de benzer 6rneklerini gésteren birgcok sosyal canli tiirli vardir. Kopekler, atalar1 kurtlar
gibi sosyal canlilardir. Gruplarindaki diger kopeklere ve kendi gruplarinin bir parcasi olarak
gordiikleri insanlara karsi fedakarca davranis ornegi sergilerler. Coban kopekleri stirtiyii
korumak i¢in kurtlarla 6liimiine bir miicadeleye girer. Mirket siiriisiiniin gézcii bireyleri gelecek
tehlikeler i¢in gozciliik yaparken kendisini grubun yararma tehlikeye atar. Ar kuslari,
akrabalarinin ihtiyaclarii kendi ihtiyaclarinin oniine koyar ve aile iiyelerine yardimer olmak

icin lireme firsatlarini ertelerler. Bu ileri bir fedakarlik 6rnegidir.

Vampir yarasalar besin paylagimi yaparak fedakarlik 6rnegi gosterir. Besinin elde edilmesi her
zaman mimkiin olmadigindan, paylasim grup i¢in énemlidir. Arastirmalar eriskin bir vampir
yarasanin bir gecedeki kan emme girisiminin yaklasik %93 oraninda basariyla sonuglandigini
gosterirken, geng olanlarin ortalama {i¢ gecede bir kan emme sansina sahip olarak yuvaya
donmekte oldugunu gdstermektedir. Bu nedenle o gece kan emebilenler, digerleriyle paylasir.
Boyle bir paylasim olmasa, pes pese li¢ gece besin elde edemeyen geng yarasalar acliktan Sliir.
Yarasa kolonisi, bdyle bir dogal sinirlama karsisinda ancak bu sekilde bir dayanigsma ile

varligin1 devam ettirebilir.

Akrabalik, fedakarca davranis i¢in belirleyici olan bir durumdur. Bir bireyin kardesleri,
yavrulari, ebeveynleri, kuzenleri ve daha uzak kuzenleri, genetik yakinliklar1 ¢ercevesinde o
bireyle ayni genleri paylasir. Bu da genetik yakinlikla orantili olan bir fedakarligi miimkiin
kilar. Bu durum dogal secilimdeki bireysel uyum basarisini genigletir. Yani bireyin uyum
basarisi, sadece bireyin kendisiyle siirli degildir; bireyin genlerini tasiyan diger bireylerin
basaris1 da hesaba katilmalidir. Dogal se¢ilim, birey i¢in oldugu gibi ayn1 zamanda yakin
akrabalariin hayatta kalmasina yardimci olan davranislar1 da destekler. Bunu ortaya koyan
Hamilton, buna kapsayict uyum basarisi adi vermistir. Hamilton kurali akraba segilimi
kuramin1 merkeze alir. Buna gore bir bireyin kendisinin oldugu kadar akrabalarinin hayatta
kalma ve ilireme basaris1 da o bireyin basarisim1 etkilemektedir. Bilim insanlari onceleri,
Hamilton’un 1960’11 yillarin ortalarinda ortaya koydugu kurami 6nde tutuyor, dogal se¢ilimin
yalnizca bireyin, onun yavrularinin ve akrabalarinin hayatta kalma sansini artiran fedakarca
davraniglar1 destekledigine inaniyorlardi. Ancak daha sonra yapilan arastirmalar, fedakarligin
sadece akrabalar igin degil grup iiyeleri i¢in de oldugunu desteklemistir. Akrabalik derecesinin
yakin olmasi gibi sosyal yakinlik derecesinin yiiksek olmasi da fedakarligin derecesini arttirir.
Hayvanlar grup tiyeleri i¢in 6zveride bulunurken sosyal grup baglariyla orantili olarak bir riske
girer. Baglan gii¢lii olmayan sosyal gruplarda fedakarlik, bireylerin yasamlarini riske edecek

diizeyde olmaz.
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Filler, yunuslar ya da primatlar gibi ileri bilissel diizeydeki sosyal memeliler, yiiksek fedakarlik
ornekleri gosterirler. Fillerin dogal engellere takilmis grup {iyelerini veya yavrularini
kurtarmaya ¢alisirken yasamlarini kaybettiklerine dair gézlemler vardir. Maymun gruplari,
grup i¢i fedakarca dayanigsma ornekleri gosterirler. Grup iginde, engelli bireylerin bakildigina
ve korunduguna dair bir¢ok 6rnek vardir. Babunlar ve makaklar gibi primat gruplarinda
fedakarligin ileri 6rnekleri goriilebilmektedir. Japonya’da bir makak grubu icerisinde dogustan
elleri ve ayaklar ileri derecede sakat olan, yiiriimekte zorlanan ve hi¢ tirmanamayan bir diginin
grubu tarafindan bakilarak benimsenmis olmasi ve ayn1 zamanda bes yavru yetistirmis olmasi,
primatlarda bu durumun ne kadar ileri noktalara gelebilecegini goésteren iyi bir Grnektir.
Tanzanya’da sempanzelerle 45 yil yasamis olan iinlii Ingiliz primatolog Jane Goodall
sempanzelerin hayatlarini riske ederek birbirlerini tehlikeli durumlardan kurtardiklarina ¢okca
sahit olmustur. Hatta bir yetiskin erkek sempanzenin, bir yavru sempanzeyi derin suda
bogulmaktan kurtarmaya ¢alisirken yasamini kaybettigini gézlemistir. Buna “Bir Pencereden”

adli kitabinda deginir. insanda da fedakarhigin ¢ok ileri &rnekleri goriilmektedir.

Sosyal bocekler, fedakarligin cok vurgulayici 6zel orneklerini gosterirler. Arilar koloniyi
korumak i¢in baska hayvanlara saldirir, tek bir sokma sonrasinda yasamini kaybeder. Bir
karinca kolonisini saldiridan koruyan asker karincalar bunu yasamlar1 pahasina yapar. Diger

yandan karincalar yarali bireylere bakar ve onlar1 tedavi ederler.

Yarali karincalarin bakimi ve iyilestirmesi ile ilgili Frank Erik T. Wehrhahn Marten ve
Linsenmair Kve tarafindan yapilan bir calisma, grubun giiciinii ayakta tutacak sekilde yaralarin
tedavisinde sosyalligin roliinii anlamamiz yoniinden giizel bir drnektir. Bu ¢alismada termit
avlayan karinca olarak bilinen megaponera analis tiirii karincalarin termitlerle girdikleri savas
sonrasinda aldiklar1 agik yaralara yonelik bireysel ve sosyal diizeydeki davranislari incelenmis
ve organize sosyal yara tedavisi gosterilmis. Termitlere yapilan baskinlarda termit kolonisinin
askerleri, savunma sirasinda karincalarin bacaklarini 1sirarak yaralamakta ya da koparmaktadir.
Yarali karincalar, arkadaslar1 tarafindan yuvalarina geri tasimir ve tedavi edilir. A¢ik yaralar,
biiyiik bir saglik riski olusturur. Tedavi edilmeyen karincalarda 24 saat i¢inde 6liim oraninin
enfeksiyonlardan dolay1 %10’dan %80’e ¢ikmakta oldugu bilinmektedir. Arastiricilar, yaralt
karincalarin yuva i¢inde arkadaslar tarafindan tedavi edilisini gozlemisler. Calismada, bes
bacagin kaybi gibi agir yaralanan karincalarin kurtarilmaya tesebbiis edilmedigi gézlenmis.
Ancak bunun, yardim eden karica tarafindan degil de 6zellikle yarali karincalarin tepkisizligi
ile oldugu goriilmiis. Ilging bir sekilde, hafif yaralanan karincalar da yuva arkadaslarinin

yakininda daha fazla yaralanmis gibi davranmaktaymislar. Caligmayla, kurtarma ve tedavi
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konusundaki kararlarin ¢ogunun kurtarict ve tedavi edici karinca tarafindan alinmadigi, bu
davranislarin yarali karinca tarafindan da diizenlendigi goriilmiis. Bu ¢alisma, karinca kolonisi
bireylerinin acik yaralanmalarindan dogan zarar1 en aza indirmek i¢in kendi viicutlarinda olan
pihtilagsma ve yara onarimi gibi bir bireysel adaptasyon yani sira kurtarma ve tedavi gibi sosyal

diizeyde bir adaptasyonun da oldugunu gostermis.

Fedakarlhigin bir diger 6rnegi, grup i¢indeki bazi bireylerin iiremekten vazge¢mesi seklinde
olabilmektedir. Ar1 ve karincalarda koloninin ¢ogu iiyesi iiremez. Kurtlarda sosyal yap1 sadece
alfa ¢iftinin iireyecegi sekilde kurgulanmistir. Kurt siiriisiiniin yasam kosullarina uyumu ig¢in en
dogru ¢6ziim budur ve bu siiriinlin diger iiyelerinin fedakarligi anlamima gelmektedir. Diger
iiyeler grubun yarar1 i¢in sosyal evrimin getirdigi is boliimii ¢ergevesinde bireysel giidiilerinden

vazgecmislerdir.

Bireyi, grubun yararima kendinden vazge¢meye gétiiren ve bireyin yerini grubun aldigi
fedakarlik, sosyal evrimin ortaya ¢ikardigi en 6zel davranis 6rneklerinden birisidir. Peki bireyin
iiremekten mahrum olmasina hatta 6liimiine neden olabilen bu fedakarlik genleri nasil oluyor
da nesilden nesle aktarilabiliyor? Evrim, temel olarak yasamda kalma ve iireyebilme basarilari
ile 6lciilen bir rekabet yasasi olarak bilinir. Bu durumda bir bireyin digeri ya da grubu i¢in
yasamini riske atmasi ve iiremekten vazge¢cmesi, basitce dogal secilim ilkelerine aykir1 gibi
goriilmektedir. Darwin kuramini tehdit eden bu durumu agiklamak i¢in ¢ok ugrasmis ve bu
soruya ¢ok kafa yormustur. Fedakarca davranislarla ilgili ilk yorumu “Ilk anda aciklanamaz ve
hatta biitlin teorimi yok edici sira dis1 bir zorluktur” seklinde olmustu. Bunu izah etmesi
gerekiyordu. Burada agiklama yine Darwin’den gelmisti. Darwin, yaptigi aciklama ile

sosyalligin evriminin de temel biyolojik nedenlerini 6ne stirdii.

Darwin, evrimin hedefinde bireyin degil de koloninin oldugunu diisiinerek bunu agiklamisti.
Bir birey yasamini feda ettiginde eger bu davranis kolonisini korumay1 miimkiin kiliyorsa bu
kez bu 0zelligin bir evrimsel avantaj1 olabilirdi. Bu davranig koloniyi hayatta tutarak dolayl
olarak canlinin da yasamda kalmasii sagliyordu. Fedakarca davranan ve bencil olmayan
bireylerden olusan bir koloni, bencil bireylerden olusan kolonilerle rekabette daha basarili
oluyordu. Bu agiklama, koloni olarak yasayan tiirlerde bu sekilde fedakarca davraniglarin neden
oldugunu izah ediyordu. Buradan goriildiigii gibi sosyalligin evrimsel siirecle ortaya g¢ikan
genetik yapiyla saglam bir temeli oldugunu goriiyoruz. Ancak her ne kadar temelinde bir
genetik olsa da sosyal yasami belirleyen tiim degiskenlerin bunun {izerine kurulmus oldugunu

sOylemek dogru degildir.
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Gerek karinca gibi sosyal bocekler olsun gerekse biiylik memeliler ve insan olsun, sosyal
canlilarin dogada bir grup olarak varligini1 devam ettirebilmek i¢in belirli kurallara ve dogal
yasalara uymalar1 gerekir. Bu yasalar sosyal yasami giivenceye alan yasalardir. Gergek
fedakarlik hisleri kabilenin ortak ¢ikarlar1 iizerinde temellenmis bir i¢giidiidiir. Insanlar zor olsa
da grubun yararina olan davraniglar1 yapmaya, bencilce hislerini bastirmaya, ahlakli olmaya ve
kendilerini tehlikeye atacak olsalar da bagkalarina yardim etmeye yatkindir. Bu davranislarin
ortaya ¢ikmasinin nedeni, dzgecil fertlerden olusan topluluklarin bencil fertlerin olusturdugu
diizensiz topluluklardan daha basarili olmasidir. Grup igindeki bireyler arasinda grubun tlimiine

fayda saglayan bu gibi fedakarca davraniglarin ortaya ¢ikmasini, grup segilimi saglamistir.

Insan topluluklarinda fedakarca tutum ve davranislar yiiksek ahlaki degerler olarak goriiliir.
Topluma katkida bulunan Ozverili bireysel cabalarin sergilenmesi, hayirseverlik, bilim
insanlariin cabalari, kendini riske ederek toplum egitimini, sagligim1 ve giivenligini temin
etmekte olan meslek gruplari, toplumun takdiriyle ddiillendirilmektedir. Toplumlarda 6rnek
alinan ve sevilen karakterler cesaret ve hayirseverlik seklinde fedakarlik sergileyen bireylerdir.
Cocuklar en ¢ok, itfaiyeciler, hekimler ya da 6gretmenler gibi fedakarca davranis 6rneginin
goriildiigli meslek gruplarini segmek isterler. Yapilan ¢alismalar, fedakarligin cinsel se¢ilimde
belirleyici olabilecegini ve es tercihinde fedakarca davranisin 6nde tutulmasinin genetik bir

temeli olabilecegine yonelik bulgular vermektedir.

Bazen fedakarlik grup tiyelerini ahlakli olmaya davet ederek yapilir. Grup iiyelerinin tepkileri,
grubun ahlakinin bir teminatidir. Grup iiyeleri i¢lerinden gelen bir diirtiiyle grup diizenine aykir1
davrananlari, hilecileri ve bedavacilar1 uyarirlar. Zarar gorme riski alarak yapilan bu davranis
grup ici adalet hissinin getirdigi bir fedakarlik 6rnegidir. Bireylerin ahlaka aykir1 davrananlar
uyarmasi, grubun i¢ dengelerini diizenlemek i¢in var olan derin bir sosyal i¢giidiidiir. Yanlis
yapanin uyarilmasi, gruba bir yarar saglar. Bu uyari, yoneticisine haksiz oldugunu sdylemek,
gordiigli bir su¢ eylemini ihbar etmek, bir protesto gosterisine katilmak, kuyrukta araya giren
kisiy1 uyarmak ya da trafik kuralin1 ihlal eden birine miidahale etmek seklinde olabilir. Kil pay1
atlattigimiz bir kazadan sorunsuz olarak kurtulsak bile, bir daha karsilasma sansimiz ¢ok diisiik
olsa da bu yanlis1 yapani uyaririz. Insanlar sosyal iggiidiilerinin getirdigi bu davranis ve
eylemlerden dolayi risk alirlar. Boyle bir uyarinin en iyimser durumda zaman kaybetmek gibi
bir bedeli vardir. Uyaran kisinin karsilagtigi risk, isinden olmak, saldirtya maruz kalmak,
yaralanmak ve hatta dldiiriilmek olabilir. Tiim risklere ragmen ¢ogu insan bu sekilde uyarida
bulunmaktan kendini alikoyamaz. Bu uyarma davranisi, akli olarak yapilan hesaplarin bir

sonucu degildir. Bu gibi fedakarca cezalandirici davranislarin yiiriitiilmesi beynin ayn1 zamanda
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aci, 0fke ve tiksinti hisleriyle de devreye giren on insula boliimiinii harekete gegirir. Bu
davraniglarin  getirisi, toplumda diizenin pekismesi ve toplumsal kaynaklarin bencilce

kullaniminin 6niine gegilmesidir.

Gergek fedakarlik, 6zverili davranisin bir karsilik beklentisi olmadan yapilmasidir. Dogrudan
bir fayda saglamadan bir bedel 6demeyi gerektirir. Karsiligr hemen alinan bir yardimlasma,
fedakarlik grubuna girmez. Grup iginde yapilan bu yardimlagsma grubu ayakta tutar ve
fedakarlik yapana da katkis1 olur. Diger yandan grup iginde bireyler gerektiginde kendileri de
yardim alabilirler. Insanlar hi¢ tanimadig kisilere gercek fedakarlik yapma potansiyelini i¢inde
barindirir. Hastaya, yaraliya, ihtiyaci olana yardim etme, yakinin1 kaybedenlere destek olma,
hatta bunun i¢in hayatimizi riske atma bakimindan benzersiz bir konumdayiz. Acil durumlarda
hi¢ kacinmadan bagskalarina yardim etmekten c¢ekinmeyen birgok insan gdosterdikleri
kahramanlik i¢in de “yapmam gerekeni yaptim”, “kim olsa ayni seyi yapardr” der. Cogu zaman
da kendi kimliklerini dahi belirtmeden olay yerinden ayrilir. Insam1 fedakarlik yapmaya iten
sey, i¢indeki rahatsiz edici bir his, karsisindaki kisinin ¢aresizligini gordiigiinde yasadigi igsel
acidir. Yardima ihtiyaci olani garesizce birakmak bu i¢sel actyi arttirir. Bir hesap yaparak degil

icimizdeki aciy1 azaltmak icin fedakarlik yapariz.

Gliglii bir yardimlagsma, bakma ve biiyiitme icgiidiisiine sahibiz. Hasta ¢ocuklarina, eslerine ya
da ebeveynlerine bakanlar iizerinde yapilan g¢alismalar, bu kisilerin bu fedakarliklarinin
maliyetlerinin neredeyse hi¢ farkinda olmadiklarin1 géstermistir. Bu kisiler, bakmakla ytikiimli
olduklar1 kisilerle kendilerini biitiinlestirir ve kendilerine ihtiya¢ duyulmasindan biiyiik bir
tatmin duyarlar. Arkeolojik buluntular, insanin atas1 konumunda olan Homo tiirlerinde hasta ve
yaralilara bakim yapildigin1 gdsteren drnekler sunmaktadir. Grup icin kendini feda etmenin en
ileri 6rnekleri savaglarda tilkeleri i¢in yasamlarini feda eden askerlerdir. Gruplarinin varligini
devam ettirebilmesi ancak onlarin aldiklar1 bu risk sayesinde miimkiindiir. Bu en iist diizey
fedakarlik rnegidir. Benzeri 6rnekler ancak sosyal boceklerde goriilebilmektedir. ikinci diinya

savasinda Japon kamikazeler, tipki arilar gibi ugaklariyla 6liim dalis1 gergeklestirdiler.

Sonug olarak, insanin sadece kendini diisiinen bencil bir canli olmayip, baskalarini diisiinen ve
onlar i¢in fedakarlik yapan ve bunun i¢in yagamin bile riske edebilen bir canli olmasi basitge
evrimin temel ilkelerine aykirtymis gibi goriilebilir. Ancak bunu sosyalligin neden ve nasil
evrildigini bildigimizde anlayabiliriz. Sosyallesme siireci, is birligi, is boliimii, ahlak gibi
fedakarca davranmamizi saglayan bir¢ok sosyal i¢giidiiye sahip olmamiza neden olmustur. Bu
sekilde atalarimiz fedakarliklariyla ait olduklar1 grubu yasattiklarinda kendileri de grubun

giivencesinde hayatta kalmiglardir. Bugiin bizler de kismen korelmeye yiiz tutmus olsa da halen
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atalarimiz gibi bu grup Ozelliklerine sahibiz ve bunlar erdemli duygularimizin temelini

olusturuyor.

WHY DO COOPERATION AND SACRIFICE EXIST?
ABSTRACT

Social skills such as cooperation and altruism that we see in social creatures are characteristics
acquired at the end of a long evolutionary story. We will tell this story here. Before reading this
article, 1 want you to think about what loneliness feels like. We feel deep pleasure when we
become a popular member of a group. Besides, imagine the bad feeling of being rejected and

unloved by the group, or the fear of loneliness brought on by the threat of being alone!

We are obligatory social creatures. We cannot live without our friends and relatives. The deep
feeling and motivation of being a member of the group we are in makes us happy. We don't
want to lose this feeling. On the other hand, we are afraid of being alone. Anxiety about

rejection from our group is one of our biggest fears.

When creatures that live in groups in nature are left alone, they lose the security of the group
and face the danger of death. When a wolf, a monkey or a meerkat are separated from their herd
and left alone in nature, this almost means their death. The fear of being alone is ingrained in

us in our deep evolutionary past.

Our socialization is a unique reflection of our species as a human being, of the story of
togetherness that has emerged many times throughout the evolution of life. Our ancestors lived
in tribes for more than three million years. We have been under the influence of this tribal
instinct for a long time. Tribal instinct enabled us to have social instincts that enable us to live
in a group life in accordance with a certain social order and enable moral and altruistic behavior.
Thanks to the sacrifices of individuals and the survival of groups, a sense of respect and
gratitude towards selfless acts developed. Self-sacrificing professional groups such as
healthcare professionals, firefighters, educators, and soldiers preserved their existence, and

these also became exemplary professions that young people aspired to.
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Socialization

Being able to adapt to nature has made us adaptable to the living spaces we live in, as a result
of natural selection, by preserving the advantageous features we have as a result of natural
competition and losing the disadvantageous ones. In order to adapt to living spaces, it was also
necessary to develop mental skills such as consciousness, emotions and reactions of our body.
However, there was also a situation that turned this harmony of living things into an advantage
through unity. This was socialization.

Socialization is when creatures of the same species live in harmony. Socialization has evolved
as a result of the advantages of living together outweighing the losses resulting from being

together. In this evolutionary process, the rules of being together have emerged.

We see socialization as a very important feature among the features necessary for survival. So
why does unity exist? At what period in the history of life did it appear? For this, we need to
go back a long way. The advantages of being together were also used in the early periods of life

history. The first ones to do this were single-celled creatures. Let's talk about this a little bit.

In the early periods of life on Earth, when life was limited to single-celled organisms, there was
competition among single-celled organisms. Coming together of cells would provided an
advantage in the fight for life and give them the opportunity to be at the top of the food chain.
The first mutations that enabled this caused cells to stay together rather than separate completely
after division. This process paved the way for the grouping of cells and the subsequent higher
organizations they formed together. The accumulation of mutations and long processes of
selection made possible the evolution of living creatures with more advantageous bodies in the
struggle for life approximately five hundred million years ago. The existence of living things
with bodies was possible if cells worked in harmony with each other. For this, cells had to have
a communication network. This communication could only taked place chemically and with
hormones from the beginning. As living creatures with bodies were forming, the nervous
system was evolve as another system that enables communication, as well as hormones. In
multicellular organisms, cooperation between cells was possible through a communication
network. However, during the evolution of living creatures with bodies, another organization
was need. It was not enough for all cells to do the same job. There was a need for organs that
serve different functions for a common purpose to emerge in the body. Cell clusters achieved
this by working in a division of labor, taking on different tasks over time. The organization of
cells that give rise to bodies; It happened through communication, cooperation and division of
labor.
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After living creatures with bodies emerged, single-celled organisms continued their existence
by preserving their condition. The struggle for life continued with competition between cells as
well as competition between bodies. This time, bodies were added to the cells that were initially
the subject of evolution. But bodies were not the ultimate subject of evolution. While the
struggle for survival continues among living individuals with bodies, which is a higher
organization of cells, this time a new organization was emerged. Some creatures were
undergone transformations that will improve their ability to act together. Those who took
advantage of this and achieved success in the struggle for survival in nature had the chance to
pass on these characteristics to the next generations with this advantage. This time, individuals
began to transform to take advantage of the advantages of unity and to act together by forming
groups. Thus, after the first union of cells to form bodies, superorganisms formed by the

combination of bodies emerged. These were herds and groups of animals.

Gaining the ability to act together by forming groups is one of the important turning points in
the evolution story of life on earth. The tendency to group and socialize, which we see in many
living things, is a new feature acquired in the struggle in nature, such as the emergence from
water to land or the evolution of flight, in terms of the effect it creates. Just as going from water
to land created an opportunity on land despite all its difficulties, socialization has emerged in
living things when the advantages of being social outweighed the difficulties, this is why
togetherness evolved. Acting together and forming groups have been beneficial in the fight for
survival in nature, and while some creatures can survive individually, others have benefited

from the advantages of socialization.

Just as an organ that provides advantages has evolved, socialization has evolved as a feature of
life with the benefits it provides. It only developed if it created an advantage when it emerged,
and it persisted as long as that advantage continued. As long as it creates an advantage, it will
continue to exist in living things. Examples of creatures of the same species coming together
and living in groups are widely seen in nature. Just as the evolution of living creatures with
bodies did not lead to the complete extinction of single-celled creatures, the evolution of
sociality did not prevent the existence of individual living creatures. Socialization has took

place in many different types.

Group life can be divided into three categories according to the way living things coexist. These;
"herd", where there is no division of labor between individuals and individuals generally do not
know each other, as in birds, fish and common herbivores, a "community" or "group” that has

a chimpanzee-like developed culture and where individuals know each other, It is a "colony"
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that lives as a single organism, examples of which we see in creatures such as ants and bees. As
we see in fish and birds, forming a flock is an advantageous behavior against predators. Packing
prevents the hunter from focusing on an individual and aiming for a single target, and it confuses
the hunter, making it difficult for her to pursue a specific prey. Schools of fish swim in clusters.
Each fish maintains a certain distance from the other. They create visual effects by making
quick short turns and creating a silvery glow when predatory fish approach. This makes it
difficult for anglers to target a single fish. There is a similar situation in birds. When starlings
are attacked by a hawk, they escape from it with sudden maneuvers in crowded flocks. The
presence of a herd greatly reduces the risk faced by each individual. Individual characteristics
are not important in flocks of fish or birds. Examples of socialization in the insect world are
also seen in ants, bees and termites. The most successful of these superorganisms are colony-
forming social insects such as ants and bees. There are advanced examples of communication,

cooperation and division of labor in social insects such as ants, bees and termites.
Three |

There are three situations that make groups successful and are important from each other in
socialization. These are communication, division of labor and cooperation. Living things use
different communication opportunities to socialize. The more we observe them and learn their
vital needs, the better we can understand their communication skills. Communication skills that
enable us to benefit from the advantages of togetherness have paved the way for living things
to behave together, that is, for cooperation. In addition, being a group provides more advantages
when the work within the group is distributed among individuals. With the distribution of tasks,
the contribution of individuals to the group by working in different areas is also division of
labor. Groups with high Three-I skills have significant advantages such as defending against
major threats that not possible individually, hunting larger prey, and controlling food and water
resources by dominating the region, thanks to high intra-group cohesion. Intragroup harmony
also give the group an advantage in intragroup competition; Groups with superior three-I
abilities defeat others.

In all social species, basic social skills such as communication, cooperation and division of
labor are carried out by applying rules, boundaries and restrictions within the group, that is,
some form of discipline. This is necessary for the success of the group. Dolphins work in very
harmonious cooperation with each other while tracking and guiding their prey. As we see for
example in meerkats, in many social species, scouts within the herd reduce the risk of becoming

prey by giving warning alarms against threats from the air and land. The prey of wolves and
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wild dogs is a good example of cooperation. In this way, they can catch prey that is very difficult
to hunt alone, with a team game. Members of the team take turns tiring the prey with a long run
by sprinting. Primate groups also have a hierarchy and division of labor. Macaques and
baboons, which come down from trees and spend some of their time on the ground, protect
themselves against predators with a good organization. While baboons move through treeless
areas, they position their young and weak members in the center, with strong members at the
edge. Although hunting takes a very small part in their lives, the organization of primates is
similar to that of predator species. When hunting, chimpanzees form organized groups, apply
complex strategies and make a complete division of labor. It is necessary to play such a team
game in order to catch the monkeys, which are very difficult to hunt, in the trees. Here there are
routers, blockers, chasers and lurkers. There is a similar division of labor in the hunting

strategies of lions.

Although cooperation and division of labor are separate concepts, here we will evaluate

cooperation and division of labor under the title of cooperation.
Cooperation

Benefiting from the advantages of association and solidarity is valid for herbivores as well as
predators and is widely seen in living species. Herbivores form large herds to avoid being left
defenseless alone. In buffalo groups, the strong ones take a position at the outer part of the herd,
while the cubs take a position in the center, protecting the cubs from predatory attacks. Forming
large herds and increasing birth rates creates an advantage against the threat of predators.
Especially the fact that all creatures in a herd give birth at the same time is a very important
defense against predators. Predators hunt weak and defenseless cubs. However, when the entire
herd gives birth at the same time, a population of cubs occurs that exceeds the hunters' hunting

capacity. This too provides opportunity for the puppies to grow.

The examples of solidarity that Darwin observed in tropical regions full of rich wildlife enabled
him to take into account the existence of mutual aid while developing her theory of natural
selection, seeing that life is not just a ruthless struggle.

In the common struggle for survival in nature, there are examples of mutual aid individuals of

the same species, as well as examples of cooperation and mutual aid between species.
Interspecific Co-operation

Many organisms have evolved to take advantage of association. Mutual aid is generally in the

form of an exchange based on profit and loss and mutual power balances. There are many
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examples in nature of not only creatures of the same species but also creatures of different
species acting together. This type of association usually works as long as it benefits both
species. A relationship in which one party benefits and the other is harmed does not last long
in nature. Small fish living around the mouth of sharks or birds that do not leave the body of
large mammals feed while removing harmful parasites from them bodies. Sometimes more than
one species enjoys the security of the herd they form together. Different species of herbivores
that form herds together have different feeding patterns. Zebras and antelopes share the same
pasture, filling different gaps in the habitat where they graze together and feeding on different
grasses depending on their mouth, teeth and digestive system structures. Single-celled
organisms also show examples of association. The coming together of different species goes
back a long way in the history of life. Let's briefly recall a very specific example of this.

A Very Old Division of Labor Within the Cell

Increasing the size of cells occurred in the history of life when a cell incorporated another
prokaryotic cell, which had no nucleus, into its structure. While the homeowner cell protects
the cell it contains and provides it with the necessary nutrition, instead of digesting and breaking
it down, the host cell has became the energy source of the larger cell. Natural selection favoring
this relationship has led to the formation of the first eukaryotic cells. Thus, a mutually beneficial
relationship has emerged; through the process of co-evolution, their functions have became
differentiated and specialized, and over time, these two cells became a single living thing that
could not do without each other. The eukaryotic cells that form as a result owe their increase in
size and a much more flexible structure to this very special cooperation of the cells. With this
flexible structure, they have gained a structure that can increase their surface area by bending
and folding on themselves. In this way, the cells of eukaryotic creatures, including us, have
been able to reach sizes hundreds of times or even much larger than prokaryotes. This is called
endosymbiosis, which means living in cooperation with the living being within itself. The host
cell is the mitochondria, which we know today as the intracellular organelle. Eukaryotic cells
have been able to reach large sizes without experiencing energy problems, thanks to the
hundreds of mitochondria in their structure. It is clear that mitochondria represent a different
living thing than the cell they are in. They have their own DNA, different from the DNA of the
cell. Their size and wall structure consisting of a double-layered membrane are characteristic
of bacteria. Their division patterns are the same as bacteria too. They show a proliferation
independent of the proliferation of the cell they are in. The same situation has occurred in plant

cells through a similar process. Chloroplast, which converts sunlight energy in the plant into
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chemical energy in the form of sugar, is the equivalent of mitochondria in plant cells. As a result
of socialization, many features such as group loyalty, belief and morality, which make it easier
to live together and highlight the group rather than the individual, have been shaped. One of

these features, as the most comprehensive title, is sacrifice.
Sacrifice

Definitely you must have thought about what makes people happiest. Among the many answers
you can think of, one of the most important is to feel like you are contributing to your
community and doing something useful. This feeling is deeply ingrained in us. People continue
their existence as social creatures throughout their lives with the pleasure of being useful. Even
those whose financial means are so good that they do not need to earn an income by working
know that they are happy and work only when they feel that they function within the group. We
become unhappy when we do not work or produce. Feeling useful comes first here. This is a
feeling that the tribal instinct within us gives us. In addition to the feeling of love, which is the
basic unifying element that ensures group loyalty, the pleasure of being useful makes altruistic
behavior possible. On the other hand, when individuals do not act selflessly, they feel
uneasiness and pain. The group can only survive with the selfless contribution of individuals.
In group life, individuals do not receive immediate compensation for their contributions.
Contributions may even be gratuitous and require giving without receiving. Those who
contribute to the group earn the group's recognition. Individuals who do not contribute are not
tolerated. Within the group, individuals consider the group more than themselves and show
selfless behavior for the benefit of the group. This can sometimes go to extreme levels, such as
putting one's life on the line. The two main factors that make these behaviors possible are to
gain the love and appreciation of the group and to avoid the group's hatred. To understand

socialization, it is important to understand altruism.

The strongest ties that hold group members together are related to altruistic behavior. Altruistic
behaviors enable the transition from individuality to sociality and are a natural result of social
evolution. There is no cooperation, sharing, producing something together and solidarity
without sacrifice. Self-sacrifice is not seen in non-social, individual-living species. An example
of altruism that is also seen in many non-social species is parental care. Cats are not a social
species. They make sacrifices only for their own offspring. They do not mutual aid or cooperate
with other cats. However, they act selflessly while raising their offspring. The continuity of the

species depends on this.
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It is not difficult to understand why altruism evolved in species whose survival depends on
being a member of a group. There are many social species in the animal kingdom that show
similar examples of altruism, which we commonly see in our own species. Dogs, like their
ancestors wolves, are social creatures. They exhibit altruistic behavior towards other dogs in
their group and towards people they see as part of their group. Shepherd dogs engage in a fight
to the death with wolves to protect the herd. Sentinel members of the meerkat flock put
themselves in harm's way for the benefit of the group while keeping a lookout for future
dangers. Bee-birds put the needs of their relatives before their own and postpone breeding

opportunities to assist family members. This is an advanced example of sacrifice.

Vampire bats show an example of altruism by sharing food. Sharing is important for the group
as food is not always possible to obtain. Researchs shows that an adult vampire bat's attempt to
suck blood in one night is approximately 93% successful, while young ones return to the nest
with a chance to suck blood on average every three nights. Therefore, those who can suck blood
that night share it with others. Without such sharing, young bats who not obtain food for three
consecutive nights die of starvation. The bat colony can only continue its existence with such

solidarity in the face of such a natural limitation.

Kinship is a determiner condition for altruistic behavior. An individual's siblings, offspring,
parents, cousins, and more distant cousins share the same genes as that individual within the
framework of their genetic proximity. This too enables a sacrifice that is proportional to genetic
closeness. This expands individual fitness success in natural selection. In other words, the
adaptation success of the individual is not limited to the individual himself; The success of other
individuals carrying the individual's genes should also be taken into account. Natural selection
support behaviors that help the individual survive, as well as their close relatives. Hamilton,
who put forward this, has named it inclusive adaptation success. Hamilton's rule centers on the
theory of kin selection. Accordingly, the survival and reproductive success of an individual as
well as his/her relatives affect the success of that individual. Scientists had previously favored
the theory put forward by Hamilton in the mid-1960s, believing that natural selection favored
only altruistic behavior that increased the chances of survival of the individual, her offspring,
and relatives. However, later research has supported that sacrifice is not only for relatives but
also for group members. Just as the degree of kinship is close, the high degree of social
closeness also increases the degree of sacrifice. When animals make sacrifices for group
members, they take risks commensurate with their social group ties. In social groups with weak

ties, self-sacrifice is not at a level that would risk the lives of individuals.
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Highly cognitive social mammals, such as elephants, dolphins or primates, show high examples
of altruism. There are observations of elephants losing their lives while trying to save group
members or their babies stuck in natural obstacles. Monkey groups show examples of self-
sacrificing solidarity within the group. There are many examples within the group of people
with disabilities being cared for and protected. Advanced examples of altruism can be seen in
primate groups such as baboons and macaques. The fact that a female in a macaque group in
Japan, who was born with severely disabled hands and feet, had difficulty walking, and could
not climb at all, was taken care of by her group and raised five cubs at the same time, is a good
example of how far this situation can reach in primates. Famous British primatologist Jane
Goodall, who lived with chimpanzees in Tanzania for 45 years, has often witnessed
chimpanzees saving each other from dangerous situations by risking their lives. It has even been
observed that an adult male chimpanzee lost his life while trying to save a baby chimpanzee
from drowning in deep water. She mentions this in his book "From a Window". Very advanced

examples of sacrifice can also be seen in humans.

Social insects show special examples of altruism that are very striking. Bees attack other
animals to protect the colony and die after a single sting. Soldier ants who protect an ant colony
from attack do so at the cost of their lives. On the other hand, ants look after and treat injured
individuals. A study by Frank Erik T. Wehrhahn Marten and Linsenmair Kve on the care and
healing of injured ants, to maintain the power of the group is a good example of understanding
the role of sociality in the treatment of wounds. In this study, the individual and social behavior
of ants of the Megaponera analis species, known as termite-hunting ants, towards the open
wounds they received after their battle with termites, was examined and organized social wound
treatment was demonstrated. During termite raids, soldiers of termite colonies bite or tear off
the legs of manicurists during their defense. Injured ants are carried back to their nests and
treated by their friends. Open wounds pose a major health risk. It is known that the mortality
rate in untreated ants increases from 10% to 80% within 24 hours due to infections. Researchers
have observed injured ants being treated by their friends in the nest. In the study, it was observed
that no attempt was made to save ants that were seriously injured, such as the loss of five legs.
However, it was observed that this was not caused by the helpful ant, but rather by the
unresponsiveness of the injured ants. Interestingly, ants that were slightly injured were also
more likely to behave as if they were injured near their nestmates. The study showed that most
of the decisions regarding rescue and treatment were not made by the rescuer and treating ant,

but that these behaviors were also regulated by the injured ant. This study showed that ant
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colony individuals have individual adaptations such as coagulation and wound repair in their
own bodies to minimize the damage caused by open injuries, as well as social adaptations such

as rescue and treatment.

Another example of altruism would be when some individuals within the group stop
reproducing. In bees and ants, most members of the colony do not reproduce. The social
structure of wolves is designed so that only the alpha pair can reproduce. This is the best
solution for the wolf pack's adaptation to living conditions, and it means the sacrifice of other
members of the pack. Other members have given up their individual motivations within the
framework of the division of labor brought about by social evolution for the benefit of the
group. Self-sacrifice, which leads the individual to give up herself for the benefit of the group
and replaces the individual with the group, is one of the most special examples of behavior
revealed by social evolution. So how can these self-sacrifice genes, which can cause the
individual to be deprived of reproduction or even cause death, be transmitted from generation
to generation? Evolution is known as a law of competition, measured primarily by success in
survival and reproduction. In this case, an individual's risking her/him life for another or her/him
group and giving up reproduction seems simply to be against the principles of natural selection.
Darwin tried very hard to explain this situation that threatened him theory and put a lot of
thought into this question. Him first comment about altruistic behavior has been, "It is an
extraordinary difficulty that cannot be explained at first and even destroys my entire theory."
He had to explain this. Here, the explanation came again from Darwin. With his statement,
Darwin put forward the basic biological reasons for the evolution of sociality. Darwin explained
this by thinking that the target of evolution was the colony, not the individual. When an
individual sacrifices its life, if this behavior makes it possible to protect its colony, this trait
could have an evolutionary advantage. By keeping the colony alive, this behavior indirectly
ensure the survival of the creature. A colony composed of individuals who acted altruistically
and were unselfish more successful in competing with colonies composed of selfish individuals.
This explanation explaine why such altruistic behaviors occur in species that live as colonies.
As can be seen from here, we see that sociality has a solid basis with the genetic structure that
emerged through the evolutionary process. However, although there is genetics at its core, it is

not correct to say that all the variables that determine social life are based on it.

Social creatures, whether social insects such as ants, large mammals or humans, must obey
certain rules and natural laws in order to continue their existence as a group in nature. These

laws are laws that secure social life. True feelings of self-sacrifice are an instinct based on the
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common interests of the tribe. People tend to act in ways that benefit the group even when it is
difficult, to suppress selfish feelings, to be moral, and to help others even if it puts them at risk.
The reason why these behaviors occur is that communities consisting of altruistic individuals
are more successful than disorganized communities composed of selfish individuals. Group
selection has enabled the emergence of such altruistic behaviors among individuals within the

group that benefit the group as a whole.

In human societies, altruistic attitudes and behaviors are seen as high moral values. Self-
sacrificing individual efforts that contribute to society, philanthropy, the efforts of scientists,
and professional groups that risk themselves to ensure public education, health and safety are
rewarded with the appreciation of society. Characters that are taken as examples and loved in
societies are individuals who display self-sacrifice in the form of courage and philanthropy.
Children most want to choose professional groups that show examples of self-sacrificing
behavior, such as firefighters, doctors or teachers. Studies provide findings that altruism may
be a determinant in sexual selection and that there may be a genetic basis for prioritizing

altruistic behavior in mate preference.

Sometimes sacrifice is made by challenging group members to be moral. The reactions of group
members are a guarantee of the morality of the group. Group members, with an instinctive
impulse, warn those who act against the group order, cheaters and freeloaders. This behavior,
undertaken at the risk of being harmed, is an example of sacrifice brought about by the sense
of justice within the group. Individuals' warning of those who act immorally is a deep social
instinct that exists to regulate the internal balance of the group. Warning the wrongdoer
provides a benefit to the group. This warning may take the form of telling her manager that she
IS wrong, reporting a criminal act she sees, participating in a protest, warning someone who
interrupts the queue, or intervening with someone who violates traffic rules. Even if we escape
a near-miss accident without any problems, even if the chance of us encountering it again is
very low, we warn the person who made this mistake. People take risks because of these
behaviors and actions brought about by their social instincts. Such a warning comes at the cost
of, at best, wasted time. The risk faced by the person who warns may be losing their job, being
attacked, being injured or even killed. Despite all the risks, most people cannot stop themselves
from issuing such warnings. This warning behavior is not a result of mental calculations.
Executing such altruistic punitive behaviors activates the anterior insula part of the brain, which
is also involved in feelings of pain, anger, and disgust. The outcome of these behaviors is the

reinforcement of order in society and the prevention of selfish use of social resources.
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True sacrifice is when selfless behavior is done without expecting anything in return. True
sacrifice requires paying a price without providing a direct benefit. Aid that is immediately
rewarded does not fall into the category of sacrifice. This mutual aid within the group keeps the
group alive and contributes to those who make sacrifices. On the other hand, individuals within
the group can get help themselves when necessary. People to contain the potential to make real
sacrifices to people they do not know. We are in a unique position to help the sick, the injured,
those in need, to support those who have lost their loved ones, and even to risk our lives for
this. Many people, who do not hesitate to help others in emergency situations, say "I did what
| had to do" or "anyone else would have done the same thing" for their heroism. Most of the
time, they leave the scene without even identifying themselves. What pushes a person to make
a sacrifice is a disturbing feeling inside him, the inner pain he experiences when he sees the
helplessness of the other person. Leaving those who need help helpless increases this internal

pain. We make sacrifices not for an account but to reduce the pain within us.

We have a strongly instinct of helping, caring and nurturing. Studies of those caring for sick
children, spouses, or parents have shown that they are almost completely unaware of the costs
of their sacrifices. These people integrate themselves with their dependents and derive great
satisfaction from being needed. Archaeological findings offers examples showing that Homo
species, the ancestors of humans, care gived for the sick and injured. The most advanced
examples of self-sacrifice for the group are soldiers who sacrifice their lives for their country
in wars. The survival of their groups is only possible thanks to this risk they take. This is the
ultimate example of sacrifice. Similar examples can only be seen in social insects. In the Second

World War, Japanese kamikazes performed death dives with their planes, just like bees.

As a result, the fact that man is not a selfish creature that only thinks about himself, but also
thinks about others and makes sacrifices for them, even risking his life for this, can simply be
seen as contrary to the basic principles of evolution. We can only understand this when we
know why and how sociality develops. The process of socialization has caused us to have many
social instincts that enable us to act altruistically, such as cooperation, division of labor, and
morality. In this way, when our ancestors kept the group they belonged to alive with their
sacrifices, they also survived under the security of the group. Today, although they have
partially atrophyed, we still have these group characteristics, like our ancestors, and they form

the basis of our virtuous feelings.
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OZET

Floroskopi, hastanin ger¢ek zamanli goriintiilerinin alinmasi i¢in kullanilan bir tibbi
goriintiileme yontemidir. X 1ginlarinin floresans bir madde ile etkilesmesi sonucu goriiniir
bolgede yayinlanan 1sinlarin ekranda izlenmesi prensibine dayanir. Floroskopi sistemi, x 1sin

tiipleri, goriintii giiclendiricisi, kamera algilayicilari, dijital kaydediciden olusur.

Cocuklarda floroskopi uygulamalar1 en sik gastrointestinal sistem (GIS) ve {iriner sistemi
degerlendirmek amaciyla yapilir. Kontrasth tetkikler ile gergek zamanli olarak yutma, motilite,

iseme gibi fonksiyonlar degerlendirilir.

Floroskopi incelemelerinde, siklikla kontrast maddeler kullanilir. Baryum siilfat ve suda
¢cozlinen iyotlu kontrast maddeler kullanilan kontrast maddelerdir. Baryum siilfat GIS’in
degerlendirilmesinde kullanilir. Suda ¢6ziinmez ve GIS’ten absorbe edilmezler. Tek kontrastl
tetkikler icin genellikle diisiik konsantrasyonda kullanilirken, ¢ift kontrasth tetkikler igin
yiiksek konsantrasyonda kullanilirlar. Baryumun yan etkileri olduk¢a nadirdir. Bununla
birlikte, cok miktarda aspire edildiginde akciger toksisitesine neden olabilir. Baryum periton ve
mediasten gibi ser6z bosluklara gecerse inflamasyon ve fibrozise yol agabileceginden
perforasyon siiphesinde kullanilmamalidir. Barsak obstriiksiyonu durumunda baryum
obstriiksiyon oranini arttirabilecegi i¢in suda ¢oziinen radyoopak maddeler tercih edilmelidir.
Suda ¢6ziinen kontrast maddeler, yiiksek ozmolariteli ve diisiik ozmolariteli olarak ikiye ayrilir.
Yiiksek ozmolariteli kontrast maddeler aspirasyon durumunda pulmoner 6deme neden olabilir.
Cocuklarda en sik kullanim alan1 yenidogan doneminde kolon degerlendirmesidir. Mekonyum
ileuslu olgularda tedavi amaciyla kullanilirlar. Hiperozmolar kontrast madde barsaga sivi
cekerek mekonyum parcalarini yumusatir ve tedaviye katki saglarlar. Elektrolit imbalansi
acisindan da dikkatli kullanmak gerekir. Diisiik ozmolariteli kontrast maddeler, akciger,
mediasten ve peritona gectigi durumda baryumda oldugu gibi yan etki olusturmazlar.

Perforasyon veya aspirasyon riski olan durumlarda tercih edilmelidirler.
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Ozofagografi, trakeodzofagiyal fistiil (TOF), 6zofagus stenozu, hiatal herniyi degerlendirmek
amaciyla yapilir. Yan pozisyonda az miktarda baryum igirilerek nazal regiirjitasyon ve
aspirasyon varligi kontrol edilir. Bu durumlar yoksa baryum verilmeye devam edilerek yan ve
on-arka dzofagus goriintiileri almir. TOF arastiriliyorsa hasta yiiziistii yatar pozistonda yan

gorintiiler alinir.

Ozofagus-mide-duodenum (OMD) grafisi, ¢ogunlukla konjenital anomaliler, obstriiksiyon
nedenleri ( pilor stenozu, midgut volvulusu vb ) ve gastrodzefagial reflii arastirilmasi amaciyla
yapilir. Kontraendikasyon yoksa OMD grafilerinde baryum siilfat kullanilir. Perforasyon
stiphesi varliginda ise suda ¢6ziinen kontrast maddeler tercih edilmelidir. Tetkik 6ncesi hastalar
yaslarina gore degisen siirede (3-6 saat) ac¢ birakilir. Bebeklere kontrast madde verilirken
biberon ya da enjektdr kullanilir. On-arka ve yan zofagus goriintiileri alinarak tetkike baslanr.
Sol yan pozisyonda fundus, sag yan pozisyonda antrum ve proksimal duodenum goriintiilenir.
Duodenumun 3. kismina kontrast gegisi oldugunda hasta sirtiistii yatirilir ve 6n-arka pozisyonda
duodenojejunal bileske degerlendirilir. Duodenojejunal bileske vertebranin sol pedikiiliiniin
solunda ve duodenal bulbus ile ayni hizada ya da daha yukarida olmalidir. Tetkik sonunda

gastroozofagiyal reflii degerlendirilir.

Ince barsak pasaj grafisi, yenidoganda distal bagirsak obstriiksiyonu (mekonyum tikaci
sendromu, mekonyum ileusu, ileal atrezi) varliginin aragtirilmasi amaciyla yapilir. Ust GIS
tetkiki gibi isleme baslanir, kontrastin duodenuma gegisinden sonra her yarim saatte bir goriintii
alinarak kolona ge¢is gozlemlenir. Tetkik sonunda terminal ileuma ydnelik spot grafilerin

alinmasi faydali olacaktir.

Kolon grafisi, ¢ocuklarda siklikla konjenital megakolonu (Hirschsprung hastaliginin)
arastirmak amaciyla distal kolona yonelik yapilir. Cocuklarda kolon grafisi siklikla tek
kontrastli yapilir. Islem ©ncesi herhangi bir hazirlik gerekmez. Toksik megakolon veya
perforasyon siiphesi varliginda veya biyopsi sonrasi tetkikin yapilmasi kontrendikedir. Tetkike
baslamadan once rektuma kateter yerlestirilir. Ilk olarak yan pozisyonda rektum ve sigmoid
kolon goriintiilenir. Rektosigmoid oran anormal ise islem sonlandirilir. Rektosigmoid oran
normal ise isleme devam edilerek kolonun tiim kesimleri goriintiilenir ve terminal ileuma
kontrast gecince islem sonlandirilir. Konjenital megakolon arastiriliyorsa, gecis zonunu ortadan
kaldirabilecegi icin tetkikten 24 saat Oncesine kadar lavman yapilmamalidir. Konjenital
megakolon aragtirilirken 6zellikle baryum tercih edilmesinin nedeni: incelemeden 24 saat sonra
alian postevakuasyon grafisinin tanisal oneme sahip olmasidir. Konjenital megakolon kesin

tanis1 biyopsi ile konur.
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Iseme (voiding) sistoiiretrografisi ile iiriner sistem degerlendirilir. Vezikoiireteral reflii (VUR),
posterior iiretral valv (PUV), iseme disfonksiyonu arastirmak amaciyla kullanilir. Randevu
giiniinden 6nce hastada iiriner sistem enfeksiyonun olup olmadigi mutlaka arastirilmalidir.
Cocuklarda 4-8 F sonda anestezik jel kullanarak mesaneye yerlestirilir. %15-30 oraninda
izotonik s1v1 ile sulandirilarak hazirlanmis kontrast madde masadan yaklasik 60-70 cm yukariya
sabitlenir ve mesane yercekimi etkisiyle doldurulur. Biiyiikk ¢ocuklar idrar hissini ifade
edebilirler. Kiiciik cocuklarda ise mesane maksimum kapasiteye ulastiginda sivi akisi
durdurulur. Mesane kapasitesinin hesaplanmasinda (yas+2) x 30 formiiliinden faydalanilabilir.
Mesane kapasitesi kaydedilmelidir. Erken dolum sirasinda 6n-arka goriintii alinir. Reflii igin
vezikotireteral bileskeleri gostermeye yonelik sag ve sol oblik goriintiiler elde olunur. Refli
varsa On-arka projeksiyonda renal bosluklarin goriintiisii mutlaka alinmalidir. K1z ¢ocuklarinda
on-arka, erkek cocuklarinda oblik pozisyonda iiretra goriintiileri alinir. iseme sonrasi varsa

kalan rezidii raporda belirtilir.

Cocuklar eriskinlere gore radyasyona daha duyarlhidir. Bu nedenle ALARA “As Low As
Reasonably Achievable” konseptine uygun davranilmali ve miimkiin olan en az dozla optimum
kalitede goriintiiler elde edilme konusunda hassas davranilmalidir. Hastanin aldig1 radyasyon
dozu ¢ekim yapan kisinin tetkiki uygulama sekli ve tecriibesi ile yakin iliskilidir. Standart
pediatrik floroskopide 3, 7.5, 15 ve 30 fps (saniyedeki ¢ergeve sayisi) kullanilir. Dozu en aza
indirgemek i¢in miimkiin oldugunca diisiik fps kullanilmalidir. Skopi araliklt olarak
uygulanmali ve 1gmnlama siiresi en aza diigliriilmelidir. Magnifikasyon (biiyiitme) teknigi
kullanimindan kaginilmalidir. Floroskopi i¢in sine modu miimkiin oldugunca kullanilmamali,
arsivleme mimkiin oldugunca en son goriintii {izerinde yapilmalidir. Kolimasyon

kullanilmalidir.

Anahtar Kelimeler: Baryum, Gastrointestinal sistem, Floroskopi, Pediatri, Uriner sistem.

FLUOROSCOPY IN PEDIATRIC RADIOLOGY

ABSTRACT

Fluoroscopy is a medical imaging method used to take real-time images of the patient. It is
based on the principle of monitoring on the screen the rays emitted in the visible region as a
result of the interaction of X-rays with a fluorescent substance. The fluoroscopy system consists

of x-ray tubes, image intensifier, camera sensors and digital recorder.
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Fluoroscopy applications in children are most commonly performed to evaluate the
gastrointestinal system (GIS) and urinary system. Functions such as swallowing, motility and

urination are evaluated in real time with contrast-enhanced examinations.

In fluoroscopy examinations, contrast agents are often used. Barium sulfate and water-soluble
iodinated contrast agents are the contrast agents used. Barium sulfate is used in the evaluation
of GIS. They are insoluble in water and are not absorbed from the GIS. While they are generally
used in low concentrations for single-contrast examinations, they are used in high
concentrations for double-contrast examinations. Side effects of barium are quite rare.
However, it can cause lung toxicity if large amounts are aspirated. Barium should not be used
in cases of suspected perforation as it may cause inflammation and fibrosis if it passes into
serous spaces such as peritoneum and mediastinum. In case of intestinal obstruction, water-
soluble radiopaque substances should be preferred since barium may increase the rate of
obstruction. Water-soluble contrast agents are divided into two as high osmolarity and low
osmolarity. High osmolarity contrast media may cause pulmonary edema in case of aspiration.
The most common area of use in children is colon evaluation in the neonatal period. They are
used for treatment in cases of meconium ileus. Hyperosmolar contrast material draws fluid into
the intestine, softens the meconium pieces and contributes to the treatment. It should also be
used with caution in terms of electrolyte imbalance. Low osmolarity contrast agents do not
cause side effects like barium when they pass into the lungs, mediastinum and peritoneum. They

should be preferred in cases where there is a risk of perforation or aspiration.

Esophagography is performed to evaluate tracheoesophageal fistula (TOF), esophageal
stenosis, and hiatal hernia. The presence of nasal regurgitation and aspiration is checked by
drinking a small amount of barium in the side position. If these conditions do not exist, barium
administration continues and side and anteroposterior esophageal images are taken. If TOF is

being investigated, lateral images are taken with the patient lying prone.

Esophagus-gastric-duodenum (OMD) radiography is mostly performed to investigate
congenital anomalies, causes of obstruction (pyloric stenosis, midgut volvulus, etc.) and
gastroesophageal reflux. If there is no contraindication, barium sulfate is used in OMD
radiographs. If perforation is suspected, water-soluble contrast agents should be preferred.
Before the examination, patients are fasted for a period of time (3-6 hours) depending on their
age. A bottle or syringe is used when giving contrast material to babies. The examination begins
by taking anteroposterior and lateral esophageal images. The fundus is visualized in the left

lateral position, and the antrum and proximal duodenum are visualized in the right lateral
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position. When contrast passes to the third part of the duodenum, the patient is placed supine
and the duodenojejunal junction is evaluated in the anteroposterior position. The
duodenojejunal junction should be to the left of the left pedicle of the vertebra and in line with

or above the duodenal bulb. At the end of the examination, gastroesophageal reflux is evaluated.

Small bowel passage radiography is performed to investigate the presence of distal bowel
obstruction (meconium plug syndrome, meconium ileus, ileal atresia) in the newborn. The
procedure begins like an upper GIS examination, and after the contrast passes into the
duodenum, images are taken every half hour to observe the passage to the colon. It would be

useful to take spot radiographs of the terminal ileum at the end of the examination.

Colon radiography is often performed towards the distal colon in children to investigate
congenital megacolon (Hirschsprung disease). Colon radiography in children is often
performed with single contrast. No preparation is required before the procedure. It is
contraindicated to perform the examination in the presence of toxic megacolon or suspicion of
perforation or after biopsy. Before starting the examination, a catheter is placed in the rectum.
First, the rectum and sigmoid colon are imaged in the lateral position. If the rectosigmoid ratio
is abnormal, the procedure is terminated. If the rectosigmoid ratio is normal, the procedure
continues and all sections of the colon are visualized and the procedure is terminated when the
contrast reaches the terminal ileum. If congenital megacolon is being investigated, enema
should not be performed until 24 hours before the examination as it may eliminate the transition
zone. The reason why barium is especially preferred when investigating congenital megacolon
is that the postevacuation radiograph taken 24 hours after the examination has diagnostic

importance. The definitive diagnosis of congenital megacolon is made by biopsy.

The urinary system is evaluated with voiding cystourethrography. It is used to investigate
vesicoureteral reflux (VUR), posterior urethral valve (PUV), and urination dysfunction. Before
the appointment day, it should be investigated whether the patient has a urinary tract infection.
In children, a 4-8 F catheter is placed into the bladder using anesthetic gel. The contrast material,
prepared by diluting it with 15-30% isotonic liquid, is fixed approximately 60-70 cm above the
table and the bladder is filled with the effect of gravity. Older children can express the sensation
of urination. In young children, fluid flow is stopped when the bladder reaches its maximum
capacity. The formula (age + 2) x 30 can be used to calculate bladder capacity. Bladder capacity
should be recorded. Anterior and posterior images are taken during early filling. For reflux,
right and left oblique images are obtained to show the vesicoureteral junctions. If there is reflux,

images of the renal cavities must be taken in anteroposterior projection. Images of the urethra
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are taken in an anteroposterior position for girls and in an oblique position for boys. Any residue

left after voiding is stated in the report.

Children are more sensitive to radiation than adults. For this reason, the ALARA “As Low As
Reasonably Achievable” concept should be followed and care should be taken to obtain
optimum quality images with the least possible dose. The radiation dose received by the patient
is closely related to the method of examination and experience of the person performing the
imaging. Is used 3, 7.5, 15, and 30 fps (frames per second) for standard pediatric fluoroscopy.
As low fps as possible should be used to minimize dose. Scopy should be applied intermittently
and irradiation time should be minimized. The use of magnification techniques should be
avoided. Cine mode should not be used for fluoroscopy as much as possible, and archiving
should be done on the last image whenever possible. Collimation should be used.

Keywords: Barium, Gastrointestinal system, Fluoroscopy, Pediatrics, Urinary system.
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OZET

Radyoloji uygulamalarinda temel giivenlik prensipleri, hem hastay1 hem de tibbi goriintiileme
caliganlarini korumay1 hedefler. En yiiksek radyasyon dozunu hasta almakla birlikte; calisan
kendi aldigi dozun hastanin aldigi doz ile orantili oldugunu bilerek hareket etmelidir.
Radyasyon giivenliginde genel giivenlik tedbirleri; radyasyon dozunun kontrolii; koruyucu
giysi kullanimi, kisisel 6l¢lim cihazlar1 (dozimetre)dir. Hem calisan hem de hastanin maruz
kaldig1 radyasyonu azaltmak icin yapilabilecek en etkili yontemlerden bir digeri ise tanisal
radyolojide kullanilan yiiksek radyasyon maruziyetini en aza indirmektir. Bu ¢alismada tibbi
gorlintiilleme tiinitelerinde gorev yapan teknisyen ve teknikerlerin radyasyon gilivenligine
yonelik uygulamalarini ve bilgi diizeylerini belirleyerek ¢alisanlarin ve hastalarin korunmasina
yonelik tedbirlerin gelistirilmesine katki saglamak amaclanmigtir. Tanimlayict tipteki
arastirmada Radyoloji Teknikerleri derneklerine kayith toplam 6.147 Tibbi Goriintiileme
caligan1 aragtirmanin evrenini olusturmus, ¢alismada herhangi bir 6rneklem hesab1 yapilmadan
cevrimi¢i anket yontemi ile veri toplanmasi tercih edilmistir. Goniillii olarak katilmay1 kabul
eden ve anket formunu tam olarak dolduran 360 katilimec1 arastirma kapsamina alinmistir.
Arastirmanin verileri 2-30 Ocak 2020 tarihleri arasinda toplanmistir. Elde edilen veriler
bilgisayar ortaminda istatistik paket programinda degerlendirilmistir. Calisma i¢in etik kurul
izni Kapadokya Universitesi Bilimsel Arastirma ve Yaym Etigi Kurulu’'ndan 31.12.2019
tarihinde 2019.10 karar numarasi ile alinmistir. Arastirma kapsamina alinan c¢alisanlarin yas
ortalamast 33,5 (min = 19, max= 61, sd= 9,31) ‘dir. Arastirma grubunun %51,4’1i erkek %48,6

‘s1 kadindir. Egitim durumlar incelendiginde %51,9 6n lisans, %37,2°si lisans egitiminin
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oldugu belirlenmistir. Katilimeilarin %87,5°1 ¢alisan giivenligi hakkinda egitim aldigim
belirtmistir. Radyoloji ¢alisanlarinin %80,6’s1 dozimetreyi ¢alistigi siirede her zaman taktigini,
%?2,8’11se hi¢bir zaman takmadigini belirtmistir. Calisanlarin %80°1 kursun yelek kullandiginda
her dozimetreyi yelegin i¢ tarafina taktiklarini belirtmistir. Radyolojik tetkik esnasinda hastanin
stabilizasyonunun saglanmasi gereken durumlarda radyoloji calisanlarinin %84,4’i hasta
yakinlarindan destek aldigini belirtmistir. Bu durumlarda hasta yakinlarinin radyasyondan
koruyucu ekipmanlar1 kullanmasin1 saglayan calisan orani %85,6 olarak belirlenmistir.
Arastirmaya katilan radyoloji ¢alisanlarinin %71,7°si tomografi ¢ekimlerinde doz azaltma
tekniklerini bildigini, %70,3’1 doz azaltma tekniklerini kullandigini belirtmistir. Tomografi
cekimlerinde doz azaltmak icin iteratif algoritmalar1 kullandigini belirtenlerin orani ise %54,7
olarak bulunmustur. Mamografi ¢ekimlerinde hasta dozunu azaltmak i¢in kompresyonu
maksimum diizeyde yapan radyoloji calisanlarinin orami %78,9 bulunmustur. Arastirma
kapsaminda radyoloji ¢alisanlarinin %68,9’u tekrar ¢ekimleri kayit altina aldigini, %37,2’si
hasta yogunlugu fazla oldugunda tekrar ¢gekim sayisinin arttigini belirtmistir. Tibbi goriintiileme
birimlerinde ¢aligsan personelin radyasyon dozunun azaltilmasina yonelik teknikler konusunda
bilgi diizeylerinin yeterli olmadig1 belirlenmis olup radyasyon dozunun kontrolii, koruyucu
ekipmanlarin dogru kullanimi, ¢alisan giivenligi ve hasta giivenligi konusunda bilgi
diizeylerinin artirilmast ig¢in hizmet i¢i egitimlerin diizenlenmesi radyoloji ¢alisanlarinda

egitimlerin artirilmasi gerekmektedir.

Anahtar Kelimeler: Dozimetri kullanimi, Hasta giivenligi, Koruyucu ekipman, Radyasyon

giivenligi.

RADIATION SAFETY IN MEDICAL IMAGING WORKERS

ABSTRACT

Basic safety principles in radiology applications aim to protect both patient and medical
imaging workers. Although the patient receives the highest radiation dose, the medical imaging
worker must act knowing that the dose he/she receives is proportional to the dose the patient
receives. General safety precautions in radiation safety are control of radiation dose, use of
protective clothing and personal measuring devices (dosimeter). One of the most effective
methods to reduce the radiation exposure of both the patient and medical imaging workers is to
minimize the high radiation exposure used in diagnostic radiology. This study is aimed to
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contribute to the development of measures to protect employees and patients by determining
the radiation safety practices and knowledge levels of technicians and technicians working in
medical imaging units. In the descriptive type research, a total of 6,147 Medical Imaging
employees registered with Radiology Technicians associations constituted the population of the
research, and it was preferred to collect data via online survey method without any sample
calculation in the study. 360 participants who agreed to participate voluntarily and completely
filled out the survey form were included in the research. The data of the research was collected
between January 2-30, 2020. The data obtained were evaluated in a computerized statistical
package program. Ethics committee permission for the study was received from Cappadocia
University Scientific Research and Publication Ethics Committee on 31.12.2019 with decision
number 2019.10. The average age of the medical imaging workers included in the research is
33.5(min =19, max =61, SD = 9.31). 51.4% of the research group is male and 48.6% is female.
When their education status was examined, it was determined that 51.9% had an associate
degree and 37.2% had a bachelor's degree. 87.5% of the participants stated that they received
training on employee safety. 80.6% of radiology workers stated that they always wear the
dosimeter while working, and 2.8% stated that they never wear it. 80% of the radiology workers
stated that when they use a lead vest, they attach each dosimeter to the inside of the vest. 84.4%
of the radiology workers stated that they received support from the patient's relatives in
situations where the patient's stabilization was required during the radiological examination. In
these cases, the rate of employees ensuring that patients' relatives use radiation protective
equipment was determined as 85.6%. 71.7% of the radiology workers who participated in the
research stated that they knew dose reduction techniques in tomography scans, and 70.3% stated
that they used dose reduction techniques. The rate of those who stated that they used iterative
algorithms to reduce dose in tomography scans was found to be 54.7%. The rate of radiology
workers who applied maximum compression to reduce patient dose during mammography was
found to be 78.9%. Within the scope of the research, 68.9% of the radiology workers stated that
they recorded retakes, and 37.2% stated that the number of retakes increased when the patient
density was high. It has been determined that the knowledge level of the personnel working in
medical imaging units about techniques to reduce radiation dose is not sufficient, and it is
necessary to organize in-service trainings to increase their knowledge about the control of
radiation dose, the correct use of protective equipment, medical imaging workers and patient

safety.

Keywords: Dosimetry, Patient safety, Radiation safety, Use of protective equipment.
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OZET

Radyasyon, elektromanyetik dalgalar veya parcaciklar bigimindeki enerjinin aktarimidir. X
1s1nlar1 ve gama 1sinlar gibi yiiksek enerjiye sahip iyonlastirici radyasyonlar, dogrudan hiicresel
makro molekiiller olan DNA, mRNA ve proteinlerin kovalent baglarin1 bozarak bu yapilarda
doniisli olmayan yapisal bozukluklara neden olabilir. Bu tip iyonlastiric1 radyasyonun canlilar
iizerinde zararl etki riskleri olmasina ragmen X ve gama isinlart hastaliklarin tani ve
tedavisinde siklikla kullanilmaktadir. Hiicrede oldukc¢a fazla bulanan proteinler belirgin sekilde
iyonlastirict radyasyondan etkilenirler. Bu etki c¢ogunlukla protein ekspresyonunda ve
aktivitelerinde degisiklikler seklinde gozlemlenebilir. Proteomik belli bir zamanda belli bir
yerde bulunan tiim proteinlerin yapilari, yerlesimleri, miktarlari, islevleri, diger proteinlerle ve
makro molekiillerle olan etkilesimlerini arastirir. Bu calismanin amaci, literatiirde yapilan
iyonlastirict radyasyona cevap olarak protein ekspresyonunda degisim caligmalarini
degerlendirerek bu yonteminin radyasyon caligmalarinda kullanilabilirli§ini arastirmaktir.
Kontrol ve radyasyon uygulanmis 6rneklerden once proteinin izolasyonu ve saflastirilmast,
izoelektrik fokuslama ile pH gradientine gore ve SDS-PAGE ile molekiiler biiytikliigline gore
ayrilmasi, MALDI-TOF kiitle spektrometresi ile proteinlerin tanimlanmas1 ve veri analizine
dayanmaktadir. Bu tiir arastirmalara ornek olarak iyonize radyasyon kaynakli proteinlerinin
ekspresyonunda degisikliklerin karsilastirmali proteomik analizi ile incelenmesi verilebilir. 4
Gy gamma radyasyonu verilmis fare kemik iligi dokusunun iyonlastirici radyasyona yanitini
aragtirmak ve proteomunu karakterize etmek icin yapilan ¢alismada kontrol ve radyasyona
ugramis kemik iliginde 6nemli derecede farkli protein profili tespit edilmis ve 20 protein
tanimlanmigtir. Bagka bir calismada 2,5 Gy gamma radyasyonu verilen insan endotel
hiicrelerinde ¢ok sayida proteinin regiile edildigi ve bunlarin pek ¢ok metabolik yolda

kullanildig1 bulunmustur.
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Literatiire bakildiginda proteomik kullanilarak farkli ekspres edilen proteinleri belirleme,
radyasyonun hedef molekiillerini bulma, radyasyona 6zgii biyomarker belirleme, ve diisiik yada
yiiksek dozlu radyasyonun biyolojik etkilerini ortaya ¢ikarma gibi calismalar yapilmistir.

Ancak bu ¢alismalar sinirli sayidadir.

Anahtar Kelimeler: Iyonlastiric1 radyasyon, Proteomik, Proteom.

RADIOBIOLOGY AND PROTEOMICS

ABSTRACT

Radiation is the transfer of energy in the form of electromagnetic waves or particles. High-
energy ionizing radiations such as X-rays and gamma rays can directly disrupt the covalent
bonds of cellular macromolecules DNA, mRNA and proteins, causing irreversible structural
disorders in these structures. Although this type of ionizing radiation has risks of harmful effects
on living things, X and gamma rays are frequently used in the diagnosis and treatment of
diseases. Proteins that are abundant in the cell are significantly affected by ionizing radiation.
This effect can often be observed as changes in protein expression and activities. Proteomics
investigates the structures, locations, quantities, functions, and interactions of all proteins in a
certain place at a certain time with other proteins and macromolecules. The aim of this study is
to evaluate the studies on changes in protein expression in response to ionizing radiation in the
literature and to investigate the usability of this method in radiation studies. It is based on the
isolation and purification of protein before control and irradiated samples, separation according
to pH gradient by isoelectric focusing and molecular size by SDS-PAGE, identification of
proteins by MALDI-TOF mass spectrometry and data analysis. An example of such research is
the examination of changes in the expression of ionizing radiation-induced proteins by
comparative proteomic analysis. In the study conducted to investigate the response of mouse
bone marrow tissue given 4 Gy gamma radiation to ionizing radiation and to characterize its
proteome, significantly different protein profiles have detected in control and has irradiated
bone marrow and 20 proteins were identified. Another study have been found that many
proteins were regulated in human endothelial cells given 2.5 Gy gamma radiation and were
used in many metabolic pathways. When looking at the literatiire, identifying differentially

expressed proteins using proteomics, finding target molecules of radiation, radiation-specific
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studies such as identifying biomarkers and revealing the biological effects of low or high dose

radiation have been carried out. However, these studies are in limited number.

Keywords: lonizing radiation, Proteomics, Proteome.
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BiR OZEL HASTANEYE BASVURAN COCUK VE YETISKIN HASTALAR ICIN
RADYOLOJIK TETKIK TALEP ORANLARININ ARASTIRILMASI
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OZET

Bu calisma Istanbul’da bir dzel hastaneye basvuran ¢ocuk ve yetiskin hastalar igin istenen
radyolojik tetkik talep oranlar1 arasinda farklilik olup olmadigi, ¢ocuk hastalarin iyonlastiric
radyasyondan  korunmasi  amaciyla  yetiskinlerden daha  farkli  degerlendirilip
degerlendirilmedigini arastirmak amaciyla yapilmustir. 1-31 Mart tarihleri arasinda Istanbul
Anadolu yakasinda yer alan 80 yatak kapasiteli orta dlgekli bir hastaneye ayaktan ve acil
servisten bag vuran hastalarin kayitlari tizerinden reprospektif ¢calisma yapilmistir. Hastalar 0 —
18 yas gurubundakiler ¢ocuk >18 yas iizeri yetiskin olarak ayrilmistir. Hastaneye basvuran
hastalardan istenen Radyografi, Bilgisayarli tomografi, Manyetik Rezonans goriintiileme ve
Ultrasonografi tetkikleri incelenmistir. Veriler Excel tabloya aktarilarak istatistiksel analizler
yapilmigtir. Analizlerde frekans dagilimi incelenmistir. Hastalarin %25,46’s1 (n= 3916) ¢ocuk,
%74,54°1 (n=11465) yetiskindir. Hastaneye bagvuran ¢ocuk hastalarin %11,18’inden (n=438),
yetiskin hastalarin %12,35’inden (n= 1417) Radyolojik tetkik talebi istenmistir. Cocuk
hastalarin %3,88’inden (n=17) Bilgisayarli tomografi, %15,98’1 (n=70) Ultrasonografi,
%79,45’inden (n= 348) Radyografi ve %0.68’inden (n=3) Manyetik Rezonans Goriintiileme
tetkiki talep edilmistir. Cocuk hastalarin %83,33’iinden (n= 365) iyonlastirici radyasyon i¢eren
goriintiileme modalitelerinden tetkik talep edilmistir. Yetiskin hastalarin %4,44’linden (n=63)
Bilgisayarli tomografi, %20,18’inden (n=286) Ultrasonografi, %74,02’sinden (n= 1049)
Radyografi ve %1,34’linden (n=19) Manyetik Rezonans Goriintiileme tetkiki talep edilmistir.
Yetigkin hastalarin %78,47’sinden (n= 1112) iyonlastirici radyasyon iceren goriintiileme
modalitelerinden tetkik talep edilmistir. Hastaneye bagvuran hastalarin ortalama %12’sinden
radyolojik tetkik talep edilmektedir. Tetkik talep orani agisindan yetiskin hasta ile cocuk hasta
arasinda istatistiksel anlamda farklilik yoktur. Iyonlastirici radyasyon iceren modalitelerden
tetkik taleplerinde gocuk hastalar aleyhine %5’lik farklilik mevcuttur. Istatistiksel olarak
anlamli bir farklilik olmamakla birlikte ¢ocuk hastalardan radyolojik tetkik talep edilirken

iyonlastirict radyasyon etkilerinden korunmasi amaciyla radyasyon igermeyen modalitelere
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yonlendirilmesi 6nemlidir. Yapilan ¢calismada 6zel hastaneye bagvuran hastalardan radyolojik
tetkik talep edilirken ¢ocuk hastalarin daha az radyasyona maruz kalmalarinin saglanmadigi

gorilmistir.

INVESTIGATION OF RADIOLOGICAL EXAMINATION REQUEST RATES FOR
CHILDREN AND ADULT PATIENTS THAT ADMITTED TO PRIVATE
HOSPITALS

ABSTRACT

This study has been conducted to investigate whether there is a difference between the rates of
radiological examination request of child and adult patients admitted to a private hospital in
Istanbul and whether child patients are evaluated differently from adults in order to be protected
from ionizing radiation. A prospective study has conduct on the records of patients admitted
from the outpatient and emergency departments to a medium-sized hospital with a capacity of
80 beds on the Anatolian side of Istanbul between 1 and 31 March. Patients are divided into
children aged 0 — 18 years and adults over 18 years of age. Radiography, Computed
tomography, Magnetic Resonance imaging and Ultrasonography examinations requested from
patients admitted to the hospital has been examined. Statistical analyzes have been performed
by transferring the data to an Excel table. Frequency distribution has been examined in the
analyses. 25.46% (n= 3916) of the patients are children and 74.54% (n= 11465) are adults.
Radiological examinations have been requested from 11.18% (n= 438) of pediatric patients and
12.35% (n= 1417) of adult patients admitted to the hospital. Computed tomography has been
requested in 3.88% (n=17), ultrasonography in 15.98% (n=70), radiography in 79.45% (n=348)
and magnetic resonance imaging in 0.68% (n=3) of pediatric patients. Imaging methods
involving ionizing radiation have been requested from 83.33% (n= 365) of pediatric patients.
Computed tomography has been requested from 4.44% (n=63), ultrasonography from 20.18%
(n=286), radiography from 74.02% (n=1049) and magnetic resonance imaging from 1.34%
(n=19) of adult patients. Imaging modalities involving ionizing radiation have been requested
from 78.47% (n= 1112) of adult patients. Radiological examinations are requested from an
average of 12% of patients admitted to hospital. There is no statistical difference between adult
and pediatric patients in terms of the rate of examination requests. There is a 5% difference

against pediatric patients in terms of requests for examinations from modalities involving
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ionizing radiation. Although there is no statistically significant difference, it is important to
refer pediatric patients to non-radiation modalities to protect them from the effects of ionizing
radiation when requesting radiological examinations. In the study, it was observed that while
radiological examinations have been requested from patients applying to private hospitals, it

was not ensured that pediatric patients were exposed to less radiation.
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OZET

Osteoporoz tanisinin konulabilmesi i¢in kullanilan yontemlerin basinda Dual Energy X-Ray
Absorbsiyometri (DEXA) yontemi gelmektedir. BT goriintiilerinde femur proksimali ve
vertebralardan gecen kesitlerde, osteoporoz tanisi konmasi i¢in BT HU degerlerinin 6l¢iilmesi
heniiz klinik kulanim i¢in yeterli olmasa da osteoporozun firsatgr ©On tanisinda
kullanilabilmektedir. Bu calismada 20 yas lizeri kadinlara cekilmi femur proksimalinin
gorildiigi alt batin tomografi goriintiileri izerinde HU degerleri 6lgiilerek osteoporoz riskinin
ortaya konulmas1 amaglanmistir. Retrospektif olarak planlanan ¢aligmaya 2018-2019 yillarinda
Kirgehir Egitim ve Arastirma Hastanesi’nde 120 kV, Smm kesit kalinlig ile ¢ekilmis alt batin
tomografilerinden randomize secilen ve femur proksimalinin goriildiigii 101 kadin hastanin
goriintiisii dahil edilmistir. Olgiimler aksiyel kesitlerde, kemik penceresinde femur boynundan
ROI ile isaretlenerek yapilmistir. HU degeri 96,00’nin altinda olanlar literatiire dayanilarak
osteoporoz agisindan riskli kabul edilmistir. Veriler IBM SPSS 22 programinda analiz
edilmistir. Caligmaya alinan kadinlarin yas1 20-82 araliginda olup yas ortalamasi 48,7 (£15,4)
Grubun HU degeri ortalamas1 129,81 (£85,9, min: -144 maks:348) bulunmustur. HU degeri
96.00 degerinin altinda oldugu i¢in osteoporoz riski oldugu belirlenen hasta oranit %31,7
bulunmustur. 50 yas altindaki hastalarin %7,8’inde (n=51) HU degeri 96.00 altinda tespit
edilmistir. 50-59 yas araliginda bulanan hastalarda HU degeri 96.00 altinda tespit edilenlerin
orani %44.,4 (n=18), 60 yas lizeri hastalarda ise %59,3 (n=32) olarak belirlenmistir. Yas ile HU
degeri arasinda negatif yonli, orta siddetli bir korelasyon oldugu goriilmistiir (p<0,001, r=-
0,573). HU degeri baz alinarak yapilan risk degerlendirmesinde, yasla beraber HU degerinin

diistligli, osteoporoz riskinin arttig1 degerlendirilmistir. Herhangi bir nedenle tomografi
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cekilmis ve femur proksimali goriilen hastalarda HU degeri 6lgiilerek osteoporoz riskinin ortaya

konulmasinda bir yontem olarak kullanilabilir.

Anahtar kelimeler: Bilgisayarli Tomografi, Kantitatif CT, Osteoporoz, Osteporoz riski.

INVESTIGATION OF OSTEOPOROSIS RISK IN INDIVIDUALS OVER 20 YEARS
OF AGE VIA COMPUTED TOMOGRAPHY IMAGES

ABSTRACT

Dual Energy X-Ray Absorptiometry (DEXA) method is the leading method used to diagnose
osteoporosis. Although measuring CT HU values in sections passing through the proximal
femur and vertebrae in CT images to diagnose osteoporosis is not yet sufficient for clinical use,
it can be used in the opportunistic preliminary diagnosis of osteoporosis. In this study, it has
been aimed to reveal the risk of osteoporosis by measuring HU values on lower abdominal
tomography images showing the proximal femur taken in women over 20 years of age. In this
retrospectively planned study, images of 101 female patients, randomly selected from lower
abdominal tomographies taken with 120 kV, 5 mm section thickness, at Kirsehir Training and
Research Hospital in 2018-2019, in which the proximal femur was seen, have been included.
Measurements have been made in axial sections by marking the femoral neck with ROI in the
bone window. Those with HU values below 96.00 have been considered at risk for osteoporosis
based on the literature. Data have been analyzed in IBM SPSS 22 program. The age of the
women included in the study was between 20-82, the average age 48.7 (£15.4) and the average
HU value of the group has been found to be 129.81 (£85.9, min: -144 max:348). The rate of
patients determined to be at risk of osteoporosis because their HU value was below 96.00 has
been found to be 31.7%. HU value has been detected below 96.00 in 7.8% (n=51) of patients
under 50 years of age. Among patients aged 50-59, the rate of HU values below 96.00 44.4%
(n=18), those over the age of 60 have been determined to be 59.3% (n=32). It has been observed
that there has been a negative, moderate correlation between age and HU value (p<0.001, r=-
0.573). In the risk assessment based on the HU value, it has been evaluated that the HU value
decreased with age and the risk of osteoporosis increased. It can be used as a method to reveal
the risk of osteoporosis by measuring the HU value in patients who have undergone tomography

for any reason and whose proximal femur is seen.

Keywords: Computed Tomography, Quantitative CT, Osteoporosis, Osteoporosis risk.
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OZET

Bu arastirma hastanelerde cesitli yatakli servislerde yatan ve rontgen filmi ¢ekimi i¢in radyoloji
servisine gidemeyen hastalara seyyar rontgen cihazi ile yapilan ¢ekimlerde ortama yaylan
radyasyon miktarmin Olgiilerek, her bir hasta yatagi icin giivenlik alanlarinin belirlenmesi
amaciyla yapilmistir. Seyyar rontgen ¢ekimlerinde sagilan radyasyonun mesafeye gore doz
niktarini 6lgmek i¢in fantom testi yapilmistir. Testlerde 160 mA jenerator giicline sahip 40-125
kV tiip gerilimi ve 70 kVde 1,5mm/Al filitre degeri olan SHIMADZU marka MUX-10 model
Aralik 2008 tarihinde Kyoto’da iiretilmis seyyar rontgen cihazi kullanilmistir. Akciger grafileri
icin cihazin verebilecegi en yiiksek 100kVp ve 20mAs degerleri parametre olarak secilmistir.
Fokiis Film Mesafesi (FFM) akciger grafileri i¢in 150 cm. Her iki ¢ekimde de kolimasyon
genisligi 35x35 cm olarak uygulanmigtir. Hasta yerine 32 cm ¢apli su fantomu kullanilmustir.
Radyasyon doz dl¢iimleri i¢in TAEK marka NEB211 model 312 seri numarali Doz Hiz1 Olger
cithaz kullanilmistir. Cihazin kalibrasyon tarihi 03.10.2023 tiir. Dedektoriin 6l¢time araligi: Doz
hiz1 10 pR/h—1.99 R/h Doz 0.1 pR —1.99 R dir. Ayirdetme giicii: Doz hiz1 0.1 uR/Doz 0.1 uR
dir. Cevap siiresi -response time- 1-20 sn se¢ilmistir. Ortam background dozu 18 pR/h
Ol¢iilmiistiir. Her bir noktada 3 kez ekspojur yapilmistir. Veriler MS EXCEL programinda
islenmistir. 100kVp ve 20mAs degerleri ile yapilan ekspojurda x-1s1n1 tiipiliniin farkli yonlerinde
100 cm mesafede en diisiik 71,33 puSv/h en yiiksek 119.00 pSv/h doz dlglilmiistiir. Aynm
ekspojur degerlerinde 200 cm mesafede tiip etrafinda yapilan 6l¢iimlerde en yiiksek 2,10 pSv/h,
en diisik 1,35 puSv/h doz Olgiilmiistiir. Aymi ekspojur degerlerinde 300 cm mesafede tiip
etrafinda yapilan 6l¢timlerde en yiiksek 1,01 uSv/h, en diisiik 0,54 uSv/h doz 6l¢lilmiistiir. Ayni
ekspojur degerlerinde 500 cm mesafede tiip etrafinda yapilan 6l¢iimlerde en yiiksek 0,33 pSv/h,
en disiik 0,02 puSv/h doz Olciilmiistiir. 500 cm’den daha fazla mesafelerde background

dozundan daha farkli doz Ol¢lilmemistir. Yatan hasta rontgen ¢ekimlerinde 500 cm’den daha
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yakinda mesafeye ve tiiplin konumuna gore komsu yatak 119,00 uSv/h ile 0,02 uSv/h doza
maruz kalabilmektedir. Tiip ile komsu yataktaki hasta arasinda zirhlama olmas1 komsu yatak
dozunu background dozuna kadar indirebilmektedir. 500 cm’den daha uzakta higbir zirhlama
malzemesi veya koruyucu donanim kullanmadan radyasyondan korunma miimkiin
olabilmektedir. Daha yakinda olan personel ve hastalar radyasyona maruz kalmaktadirlar.

Maruz kalinan radyasyonun miktar1 ¢ekim yapilan hastaya yaklastik¢a artmaktadir.

MEASURING THE AMOUNT OF RADIATION SPREAD TO THE ENVIRONMENT
AND REACHING THE NEIGHBORING BED IN-PATIENT X-RAYS MADE WITH A
PORTABLE X-RAY MACHINE

ABSTRACT

This study has been made to determination of security areas for each patient bed by measuring
the amount of radiation emitted to the environment in the shots made with a portable x-ray
device for patients who are hospitalized in various in-patient wards and cannot go to the
radiology department for x-ray in hospitals. A phantom test was performed to measure the dose
amount of radiation scattered in mobile x-rays according to distance. In tests, a SHIMADZU
brand MUX-10 model mobile x-ray device with 160 mA generator power 40-125 kV tube
voltage and 1.5 mm/Al filter value at 70 kV, produced in Kyoto in December 2008, was used.
For lung radiography, the highest values of 100kVp and 20mAs that the device can provide
were selected as parameters. Focus Film Distance (FFM) is 150 cm for chest radiography. In
both shots, the collimation width was applied as 35x35 cm. A 32 cm diameter water phantom
was used instead of the patient. TAEK brand NEB211 model Dose Rate Meter device with
serial number 312 was used for radiation dose measurements. The calibration date of the device
is 03.10.2023. Measuring range of the detector: Dose rate 10 uR/h — 1.99 R/h dose 0.1 pR —
1.99 R. Discrimination power: Dose rate is 0.1 pR/Dose is 0.1 uR. Response time is selected
as 1-20 seconds. Ambient background dose was measured as 18 pR/h. Exposure was made 3
times at each point. Data were processed in MS EXCEL program. In the exposure made with
100kVp and 20mAs values, the lowest dose of 71.33 uSv/h and the highest dose of 119.00
uSv/h were measured at a distance of 100 cm in different directions of the x-ray tube. In
measurements made around the tube at a distance of 200 cm at the same exposure values, the

highest dose was 2.10 uSv/h and the lowest dose was 1.35 uSv/h. In measurements made
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around the tube at a distance of 300 cm at the same exposure values, the highest dose was 1.01
uSv/h and the lowest dose was 0.54 uSv/h. In measurements made around the tube at a distance
of 500 cm at the same exposure values, the highest dose was 0.33 puSv/h and the lowest dose
was 0.02 uSv/h. No dose different from the background dose was measured at distances greater
than 500 cm. In inpatient x-rays, the adjacent bed may be exposed to a dose of 119.00 uSv/h to
0.02 uSv/h, depending on the distance of less than 500 cm and the location of the tube. Shielding
between the tube and the patient in the neighbouring bed can reduce the adjacent bed dose to
the background dose. It is possible to protect from radiation at a distance of more than 500 cm
without using any shielding material or protective equipment. Personnel and patients who are
closer are exposed to radiation. The amount of radiation exposed increases as the patient gets

closer to the scan.
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OZET

Dis agenezi, bir veya daha fazla disin gelisimsel eksikligi olarak tanimlanir. Etyolojisinde
genetik disinda ¢evresel faktorler, sistemik hastaliklar, ¢gigneme fonksiyonlar: gibi faktorler rol
oynamaktadir. Daimi dislerde, ii¢iincii azilar harig, agenezi prevalanst %6.4’tiir ve kadinlarda
erkeklere gore daha sik goriiliir(1,2).Ugiincii molar disler de dahil edildiginde agenezi
prevalanst 9%0.3-%36.5 arasinda degismektedir(3).Bu kadar genis bir prevalans araligi
olmasinin sebepleri arasinda; hastanin yasi, cinsiyeti, etnik ve bolgesel farkliliklar olabilecegi
bildirilmistir(4).Calismamizin amaci, tiglincii molar, ikinci premolar ve maksiller lateral
agenezinin I¢ Anadolu ve Akdeniz Bolgesi prevalansi ve cinsiyetin agenezi iizerindeki etkisini
degerlendirmektir. Calismaya I¢ Anadolu’da bulunan Saglik Bilimleri Universitesi Giilhane
Dis Hekimligi Fakiiltesi, Agiz, Dis ve Cene Radyolojisi Klinigine bagvuran 505 hasta ve
Akdeniz’de bulunan Antalya Bilim Universitesi Dis Hekimligi Fakiiltesi, Ag1z, Dis ve Cene
Radyolojisi Klinigine basvuran 404 hasta olmak iizere 8-18 yas araligindaki 909 hastanin
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verileri dahil edildi. Hastalarin %53,4’ti  kadin, %46,6’s1 erkekti. Hastalara ait
ortopantomografik goriintiiler retrospektif olarak degerlendirildi. Insiziv, premolar ve iigiincii
molarda goriilen agenezilerin prevalanslarina bakildi. 8-10 yaslar1 arasinda {igiincii molar dis
germi olusmamis olabilecegi i¢in, {igiincli molar agenezi degerlendirilirken bu yas grubu
calisma dis1 birakilarak 304 kadin ve 289 erkek olmak lizere 593 hasta verisi ¢alismanin bu
kismma dahil edildi. Saglik Bilimleri Universitesi Giilhane Bilimsel Arastirmalar Etik
Kurulu’ndan etik onay alindu. Istatistiksel analizler SPSS yazilimi (siirim 22.0; SPSS Inc,
Chicago, IL,ABD) kullanilarak yapildi. Bolgeler karsilastirildiginda insiziv ve premolar
agenezi prevalanslari i¢ Anadolu bolgesinde Akdeniz bdlgesine gére fazla iken, {iciincii molar
agenezi prevalanst Akdeniz bolgesinde daha fazla bulundu. Her iki bdlgede de en ¢ok agenezi
goriilen insizivler arasinda sag maksiller lateral, premolarlar arasinda sol mandibular premolar,
iclincli molarlar arasinda ise sol maksiller {igiincii molar olarak tespit edildi. Agenezi ile
cinsiyet arasindaki iligki tartisma konusudur ve kadinlarda daha yiiksek oranlar bildirilmesine
ragmen; bu farkliliklarin istatistiksel veya klinik olarak anlamli olmadig1 goriilmiistiir. Bununla
birlikte, cinsiyet ile agenezi arasindaki iligki lizerine ¢ok az sayida ¢alisma yapilmistir(13-17).
Tiirkiye’nin farklt bolgelerinde daha fazla veri kullanilarak yapilacak caligmalar Tiirk
toplumunda insiziv, premolar ve liclincli molar dislerin agenezi prevelanslar1 ve cinsiyet ile

iliskileri hakkinda daha dogru ve kesin bilgiye ulagilmasi a¢isindan énemlidir.

Anahtar Kelimeler: Agenezis, Ugiincii molar dis, Maksiller lateral dis, Mandibular ikinci

premolar dis, Ortopantomografi.

RETROSPECTIVE EVALUATION OF THIRD MOLAR, SECOND PREMOLAR,
AND MAXILLARY LATERAL TOOTH AGENESIS IN DIFFERENT REGIONS OF
TURKIYE USING PANORAMIC RADIOGRAPHY

ABSTRACT

Dental agenesis is defined as the developmental absence of one or more teeth. In its etiology,
in addition to genetic factors, environmental factors, systemic diseases, and masticatory
functions play roles. Excluding third molars, the prevalence of agenesis in permanent teeth is
6.4%, and it occurs more frequently in females than in males (1,2). When third molar teeth are
included, the prevalence of agenesis varies between 0.3% and 36.5% (3). The reasons for such

a wide prevalence range may include factors such as the patients age, gender, and ethnic and
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regional differences (4). The aim of our study is to evaluate the prevalence of third molar,
second premolar, and maxillary lateral agenesis in the Central Anatolia and Mediterranean
regions, and the impact of gender on agenesis. The study included data from 909 patients aged
8-18 who visited the Oral, Dental, and Maxillofacial Radiology Clinics at Giilhane Faculty of
Dentistry, Health Sciences University in Central Anatolia (505 patients) and Antalya Science
University Faculty of Dentistry in the Mediterranean region (404 patients). 53.4% of the
patients were female and 46.6% were male. Orthopantomographic images of the patients were
retrospectively evaluated. The prevalence of incisor, premolar, and third molar agenesis was
examined. Since third molar tooth germs may not have formed in the ages of 8-10, this age
group was excluded from the evaluation of third molar agenesis, thus including data from 593
patients, 304 females and 289 males, in this part of the study. Ethical approval was obtained
from the Giilhane Scientific Research Ethics Committee of Health Sciences University.
Statistical analyses were performed using SPSS software (version 22.0; SPSS Inc, Chicago, IL,
USA). When comparing regions, the prevalences of incisor and premolar agenesis were higher
in the Central Anatolia region compared to the Mediterranean region, while the prevalence of
third molar agenesis was found to be higher in the Mediterranean region. In both regions, the
most commonly missing teeth identified were the right maxillary lateral incisor among incisors,
the left mandibular premolar among premolars, and the left maxillary third molar among third
molars. The relationship between agenesis and gender remains a topic of debate, and although
higher rates have been reported in women, these differences have not been statistically or
clinically significant. Moreover, there have been very few studies on the relationship between
gender and agenesis (13-17). Studies conducted with more extensive data from various regions
of Tirkiye are crucial for acquiring more accurate and definitive information regarding the
prevalence of agenesis of incisor, premolar, and third molar teeth and their association with

gender within the Turkish population.

Keywords: Agenesis, Orthopantomography, Maxillary lateral tooth, Mandibular second
premolar tooth, Third molar tooth
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OZET

Cocuk istismart, “0-18 yas grubundaki cocugun kendisine bakmakla yiikiimlii kisi veya kisiler
tarafindan zarar verici olan, kaza-dist ve Onlenebilir bir davraniga maruz kalmasi” olarak
tanimlanmakta ve fiziksel, cinsel, duygusal istismar ve ihmal olmak tizere dort grupta
incelenmektedir. Cocugun fiziksel, psikolojik ve sosyal gelisimini engelleyen, sagligina zarar
veren ya da dliimle sonuglanabilen ¢ocuk istismari, nedenleri ve sonuglar1 agisindan bir halk
saglig1 sorunu olarak kabul edilmektedir. Diinya Saglik Orgiitii verilerine gore diinya genelinde
2-4 yas aras1 dort ¢ocuktan ii¢li, ebeveynleri ve bakicilar tarafindan diizenli olarak fiziksel
cezaya ve/veya psikolojik siddete maruz kalmaktadir. Bununla birlikte, olayin belirlenmesinin
zorlugu ve rapor edilmesindeki yetersizlikler nedeniyle ¢ocuk istismart ve ihmalinin
yayginhigma iligkin ger¢ek sayilar tam olarak bilinmemektedir. Saglik c¢alisanlar1 ¢ocuk
istismart ve ihmalinin erken tan1 ve tedavisi; risk altindaki cocuklarin tespiti ve yetkili
kuruluslara bildirim yapilmasinda etik, ahlaki ve yasal sorumluluk tagimaktadir. Ancak yapilan
caligmalar hizmet almaya gelen ¢ocuklarda istismar ve ihmal belirtilerini tespit edebilmeleri
icin kapsamli bilgi birikimine sahip olmasi gereken saglik calisanlarimin bu konuda bilgi
eksikligi oldugunu ortaya koymaktadir. Bu tanimlayici calismanin amaci, Istanbul’da bulunan
bir vakif tiniversitesinin Saglik Hizmetleri Yiiksekokulu’nun onlisans programlarinda egitim
gormekte olan ogrencilerin c¢ocuk istismart ve ihmali konusundaki bilgi diizeylerinin
belirlenmesidir. Aragtirmacilar tarafindan hazirlanan anket formu, onlisans dgrencilerine mail
yoluyla gonderilmis ve yanitlar online olarak toplanmistir. Tanimlayict istatistikler igin

ortalama ve standart sapma (X£SS), say1 (n) ve yiizde (%) gosterimi; kategorik degiskenler
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arasindaki iliskiler i¢in Ki-Kare ve Kruskal Wallis testi kullanilmistir. p<0,05 degeri
"istatistiksel olarak anlamli" kabul edilmistir. Ogrencilerin, %87,4 {iniin ¢ocuk istismari ve
ihmali konusunda bir egitim almadig1; bununla birlikte %46,4’liniin cocuk istismar1 ve ihmalini
tanimak i¢in yeterli bilgi ve beceriye sahip oldugunu diisiindiigii belirlenmistir. %90,1°1 mesleki
uygulamalar sirasinda ¢ocuk istismar1 ve ihmali olgusu veya siiphesi ile karsilagirsa bildirim
yapacagint; %10,6’s1 ise c¢ocuk istismart ve ihmalinden siiphelenilen olgularda ¢ocugun
korunmasi i¢in ailesine teslim edilmesi gerektigini ifade etmistir. Calisma sonuglari, dnlisans
ogrencilerinin ¢ocuk ihmali ve istismar1 konusunda bilgi eksikleri oldugunu ortaya koymustur.
Ogrencilerin 6nlisans egitimleri siiresinde ¢ocuk istismar1 ve ihmali konusundaki farkindalik
ve bilgi diizeylerini artirmaya yonelik egitim ve miifredat calismalar1 yapilmasinin yararl

olacagi sonucuna varilmstir.

Anahtar Kelimeler: Cocuga yonelik siddet, Cocuk istismar1, Cocuk ihmali, Onlisans egitimi.

DETERMINING THE KNOWLEDGE LEVELS OF ASSOCIATE DEGREE
STUDENTS ON CHILD ABUSE AND NEGLECT: THE CASE OF A FOUNDATION
UNIVERSITY

ABSTRACT

Child abuse is defined as "any act or series of acts of commission or omission by a parent or
other caregiver that results in harm, potential for harm, or threat of harm to a child" of 0-18
years of age and is classified as physical, sexual, emotional abuse and neglect. Child abuse
prevents the physical, psychological and social development of the child, harms the child's
health or may result in death, and is considered a public health problem regarding its causes
and consequences. According to World Health Organization data, three out of four children
aged 2-4 worldwide are regularly exposed to physical punishment and/or psychological
violence by their parents and caregivers. However, the actual numbers regarding the prevalence
of child abuse and neglect are not fully known due to the difficulty of identifying the incident
and insufficient reporting. Health professionals have ethical, moral and legal responsibilities in
early diagnosis and treatment of child abuse and neglect, identification of children at risk and
notification of incidents to authorities. Health professionals need comprehensive knowledge on
the subject in order to detect the signs of abuse and neglect in children who apply for health
services; yet, studies reveal that their level of knowledge fall short. The aim of this descriptive
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study is to determine the knowledge levels on child abuse and neglect of students studying in
associate degree programs of the Vocational School of Health Services of a foundation
university in Istanbul. A questionnaire developed by the researchers was sent to associate
degree students via e-mail and the responses were collected online. Descriptive statistics was
expressed as mean and standard deviation (X+SD), frequency (n) and percentage (%). The Chi-
Square test and Kruskal Wallis test were used for standard statistical analyses. p<0.05 was
considered "statistically significant”. 87.4% of the students have not received any training on
child abuse and neglect; however, 46.4% thought they had sufficient knowledge and skills to
identify child abuse and neglect incidents. 90.1% of the students stated that they would report
if they encountered a case or suspicion of child abuse or neglect during their professional
practice; yet, 10.6% stated that in cases of suspected child abuse and neglect, the child should
be handed over to his/her family for protection. The findings revealed that associate degree
students lack knowledge about child neglect and abuse. It was concluded that it would be
beneficial to conduct trainings and curriculum revisions to increase students' awareness and

knowledge of child abuse and neglect during their associate degree education.

Keywords: Associate degree education, Child abuse, Child neglect, Violence against children
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“INVERSION RECOVERY” SEKANSINDA UYGULANAN INVERSION
ZAMANINDAKI (TI) DEGiISIMIN GORUNTU UZERINDEKI ETKISINIiN
DENEYSEL OLARAK GOZLEMLENMESI

Deniz AKSOY, Ayse KARAKOC

Kapadokya Universitesi, Tibbi Goriintiileme Teknikleri Béliimii, Onlisans Programi,

Urgiip/Nevsehir, Tiirkiye.
OZET

Bu c¢alisma Manyetik Rezonans Goriintiileme’de su baskilama sekansi olan FLAIR ve yag
baskilama sekansi olan STIR ile elde edilen goriintiilerde inversiyon zamaninin (TI)
degisiminin goriintii lizerindeki etkisini deneysel olarak gozlemlemek i¢in yapilmistir. Deney
icin birisinin i¢ine su enjekte edilmis iki parca derili tavuk baget kullanilmigtir. Bagetler 16
kanall1 beyin koili merkezine yerlestirilerek 1,5 Tesla cihazda goriintiileri alinmistir. Sekans
olarak ayni TR (9000 ms) ve TE (90 ms) degerlerinde iki farkli inversiyon zamaninda (T1 2574
ms — TI 1000 ms) T2 FLAIR, iki farkli inversiyon zamaninda (TI 150 ms, TI 1000 ms) STIR,
Axial T1 ve Axial T2 agirhikli goriintiiler alinmigtir. Gortintiiler karsilastirilarak veriler
kaydedilmistir. T1 ve T2 agirlikl1 goriintiilerin kiyaslanmasini yapabilmek i¢in bir parga tavuga
su enjekte edilip manyetik rezonans goriintiilenmesi saglanmistir. TR 9000 ms ve TE 90 ms
degerinde inversiyon Zamani TI:2574 ms ile aliman FLAIR sekansinda yag daha parlak
(hiperintens) goriiniirken ayn1 TR ve TE Degerlerinde inversiyon Zamani TT 1000 se¢ildiginde
kas i¢indeki yagin daha soniik (hipointens ) goriindiigii gozlenmistir. TR 6833 ms ve Efektif
TE 43.3 ms degerinde inversiyon Zamani TI 1000 ms ile alinan STIR sekansinda yag daha
parlak (hiperintens) goriinlirken ayn1 TR ve TE Degerlerinde inversiyon Zamani TI:150 ms
secildiginde kas i¢indeki yagin daha soniik (hipointens ) goriindiigii gézlenmistir. “Inversiyon
Recovery” sekanslar1 Manyetik Rezonans goriintiilemede yag ve su baskilama amaciyla
kullanilmaktadir. Inversiyon zamani kisa tutulunca erken relaksasyona ugrayan yag sinyalleri
goriintiide baskilanirken inversiyon zamani uzun tutuldugunda releksasyon zamani daha uzun
olan su sinyalleri goriintiide baskilanmaktadir. Inversiyon zamani yag ve su baskilamanin
derecesini belirlemektedir. Yapilan deneyde inversiyon zamaninin yag baskilama ve su
baskilama derecesini etkiledigi goriilmiistiir. STIR sekansinda inversiyon zamani artirildikc¢a
yag daha parlak (hiperintens) goriinmiistiir. FLAIR sekansinda inversiyon zamani yiiksek
oldugu durumda yag parlak (Hiperintens), inversiyon zamani azltildikca yag daha soniik
(Hipointens) goriinmiistiir.
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EXPERIMENTAL OBSERVATION OF THE EFFECT OF THE CHANGE IN
INVERSION TIME (TI) ON THE IMAGE APPLIED IN THE “INVERSION
RECOVERY” SEQUENCE

ABSTRACT

This study has been made to experimentally observe the effect of changing inversion time (T1I)
on the images obtained with FLAIR, a water suppression sequence, and STIR, a fat suppression
sequence, in Magnetic Resonance Imaging. Two pieces of skin-on chicken drumsticks have
been used for the experiment, one of which has been water injected into it. Drumsticks have
been placed in the 16-channel brain coil center and images have been taken with a 1.5 Tesla
device. Sequentially, at the same TR (9000 ms) and TE (90 ms) values, T2 FLAIR at two
different inversion times (T1 2574 ms — T1 1000 ms), at two different inversion times (T1 150
ms, TI1 1000 ms) STIR, Axial T1 and Axial T2-weighted images have been taken. In order to
compare T1 and T2 weighted images, water has been injected into a piece of chicken and
magnetic resonance imaging has been performed. Inversion Time T1 with TR 9000 ms and TE
90 ms: While the fat appears brighter (hyperintense) in the FLAIR sequence taken with 2574
ms, it has been observed that the fat within the muscle appears dimmer (hypointense) when the
inversion time T1 1000 is selected at the same TR and TE Values. While the oil appears brighter
(hyperintense) in the STIR sequence taken with inversion time Tl 1000 ms at value TR 6833
ms and Effective TE 43.3 ms, 1t has been observed that when the inversion time TI:150 ms has
been selected at the same TR and TE values, the fat in the muscle appeared fainter
(hypointense). “Inversion Recovery” sequences are used for fat and water suppression in
Magnetic Resonance imaging. When the inversion time is kept short, fat signals that undergo
premature relaxation are suppressed in the image, while when the inversion time is kept long,
water signals with a longer relaxation time are suppressed in the image. Inversion time
determines the degree of fat and water suppression. In the experiment, it has been observed that
inversion time has been affected the degree of fat suppression and water suppression. In the
STIR sequence, as the inversion time has been increased, the oil has been appeared brighter
(hyperintense). In the FLAIR sequence, when the inversion time high, the oil has been appeared
bright (Hyperintense), and as the inversion time has been decreased, the oil has been appeared

fainter (Hypointense).
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TIBBi GORUNTULEME TEKNIiKLERi PROGRAMINDA OKUYAN
OGRENCILERIN EGIiTiM ONCESI VE EGITIM SURECINDEKI MESLEGE DAIR
ILGI VE YAKLASIMLARININ ARASTIRILMASI

Damla CANDAN, Arda GOK, Efe Can SANCAR, Sayit AKMAN

Kapadokya Universitesi, Tibbi Gériintiileme Teknikleri Boliimii, Onlisans Programa,

Urgiip/Nevsehir, Tiirkiye.

damlacandan0404@gmail.com, efe.sancar.v@gmail.com, ardagkkO@gmail.com
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OZET

Bu caligmada tibbi goriintiileme teknikleri programinda okuyan 6grencilerin egitim hayatina
baslamadan onceki mesleki ilgi ve yaklasimlarinin egitim sirasinda degisip degismedigi
aragtirllmistir. Hazirlanmis olan 17 soruluk anket Google forms iizerinden hazirlanmig
Kapadokya Universitesi Tibbi Goriintiilleme Teknikleri programinda okuyan toplam 150
ogrenciye online olarak gonderilmistir. Ankete yanit veren 106 kisidir. Veriler Microsoft excel
programinda tablo haline getirilmistir. Microsoft excel programi tizerinde istatiksel analizi
yapilmistir. Anketi yanitlayanlarin %72,6’s1 kadin (n=77) %27,4’0 (n=29) erkektir.
Katilimcilarin yas gurubunun %80,2’si 18-21 (n=85) yas araliginda %17’si 21-25 (n=18)
%2,83°1i 25+ yas aralifindadir. Anketi yanitlayanlarin %68,9’u (n=73) 1.simif %31,1’1 (n=33)
2.smiftir. Bu bolimi segerken cevresinden etkilenenlerin orant %85,84 (n=106), etkilenen
kadinlarin oran1 %70,12°si (n=54), etkilenen erkeklerin orani ise %72,41°dir (n=21). Tercih
listesi hazirlarken 6grencilerin %47,16’s1 (n=50) ailelerinden yardim almistir. Bu boliimi
secerken x 1smnina maruz kalacak olmak, d6grencilerin %51,88’ni (n=55) korkutmamustir.
Ogrencilerin boliime gelme amaci %90,56’smin (n=96) atanmak olmustur. Ogrencilerin
%94,33’linlin (n=100) ilk tercihi bu bolim olmustur. Kadmnlarin %100’ (n=77), erkeklerin
%86,20’s1 (n=25) boliimiinden memnundur. Kadin 6grencilerin %37,66’s1 (n=30), erkek
ogrencilerin %58,62’sinin ek meslek diisiincesi vardir. Ogrencilerin %50’sinin (n=53) fikri
boliime gelmeden 6nceki fikirlerine gore olumlu anlamda degismistir. Ogrencilerin %88,67si
(n=94) cevresini radyasyon hakkinda bilgilendirmeye baslamistir. 1.siniflarda kadin
ogrencilerin %92,30°u (n=48) aldiklar1 egitim yeterli buluyorken, 2.siiftaki kadin 6grencilerin

%681 (n=18) aldiklar1 egitimi yeterli bulmustur; 1.siniftaki erkek 6grencilerin ise %100’
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(n=21) aldiklar1 egitimi yeterli bulmustur, 2.sniftaki erkek 6grencilerin %62,5’1 (n=5) aldiklari
egitimi yeterli bulmustur. Ogrencilerin biiyiik cogunlugu cevresinden etkilenerek bu boliimii
se¢mistir. Ogrenciler tercih listesi hazirlarken en fazla ailelerinden yardim almistir.
Ogrencilerin tercih yaparken x 1smima maruz kalacak olmalar1 6grencileri korkutmamstir.
Ogrencilerin cogunlugunun amaci atanmak olmustur. Ogrencilerin ¢ogunlugu ilk tercih olarak
bu boliimii yazmustir. Ogrencilerin ¢ogunlugu boliimiinden memnundur. Anket sonuglarindan
elde edilen verilere gore 6grencilerin tamami meslek hayatina bu alanda devam edecektir.
Ogrencilerin bir kisminin erkek 6grenciler daha fazla olmak iizere ek meslek diisiincesi vardir.
Ogrenciler goriintiileme teknikeri mesleginin avantaji hakkinda bu alana gelmeden &nce daha
fazla bilgi toplayarak gelmislerdir. Ogrencilerin egitim 6ncesi olumsuz mesleki goriisleri egitim
siirecinde olumlu anlamda degismistir. Ogrencilerin geneli cevresini radyasyon hakkinda
bilgilendirmeye baslamiglardir. Elde edilen anket sonuglarina gore 1.siif 6grencileri 2.siif

ogrencilerine gore aldiklari egitimi daha fazla yeterli bulmuslardir.

Anahtar kelimeler: Mesleki ilgi, Radyoloji, Radyolojiye yaklasimlar, Tibbi goriintiileme

teknikleri 6grencileri.

INVESTIGATING THE INTEREST AND APPROACHES OF STUDENTS
STUDYING IN THE MEDICAL IMAGING TECHNIQUES PROGRAM TO THE
PROFESSION IN THE PRE-EDUCATION AND EDUCATION PROCESS

ABSTRACT

In this study, it was researched whether the professional interests and attitudes of the students
studying in the medical imaging techniques program before they started their education changed
during the education. A 17-question questionnaire was prepared via Google Forms and sent
online to a total of 150 students studying in the Medical Imaging Techniques program at
Cappadocia University. There were 106 respondents to the questionnaire. The data were
tabulated in the Microsoft Excel program. Statistical analysis was made on the Microsoft Excel
program. Of the participants, 72.6% were female (n=77), and 27.4% (n=29) were male. The
age group of the participants was 80.2% between 18-21 (n=85), 17% between 21-25 (n=18)
and 2.83% between 25+. Of the respondents, 68.9% (n=73) were 1st graders and 31.1% (n=33)
were 2nd graders. The rate of those who were influenced by their environment when choosing

this department was 85.84% (n=106), the rate of women who were influenced was 70.12%
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(n=54), and the rate of men who were influenced was 72.41% (n=21). While preparing the
preference list, 47.16% (n=50) of the students received help from their families. Being exposed
to x-rays while choosing this department did not scare 51.88% (n=55) of the students. The
purpose of 90.56% (n=96) of the students to come to the department was to be appointed. This
department was the first choice of 94.33% (n=100) of the students. 100% of women (n=77) and
86.20% of men (n=25) were satisfied with their department. 37.66% (n=30) of the female
students and 58.62% (n=58.62) of the male students have an additional profession in mind. The
opinions of 50% (n=53) of the students have changed positively compared to their opinions
before coming to the department. 88.67% (n=94) of the students started to inform their
environment about radiation. 92.30% (n=48) of the 1st-grade female students found their
education adequate, 68% (n=18) of the 2nd-grade female students found their education
adequate; 100% (n=21) of the 1st-grade male students found their education adequate, 62.5%
(n=5) of the 2nd-grade male students found their education adequate. Most students chose this
department by being influenced by their environment. Students received the most help from
their families while preparing the preference list. The fact that the students would be exposed
to X-rays while making a choice did not frighten them. The majority of the students aimed to
get a job in public institutions. The majority of students chose this department as their first
choice. The majority of students are satisfied with their department. According to the data
obtained from the survey results, all of the students will continue their professional life in this
field. Some of the students have the idea of an additional profession, more male students.
Students gathered more information about the advantages of the imaging technician profession
before coming to this field. The negative professional views of the students before the training
changed positively during the training process. Most of the students started to inform their
environment about radiation. According to the results of the questionnaire, 1st-grade students

found the education they received more adequate than 2nd-grade students.

Keywords: Approaches to radiology, Medical imaging techniques students, Professional
interest, Radiology.
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PEDIATRIK RADYOTERAPi: COCUKLARDA EN SIK GORULEN KANSER
TURLERI VE RADYOTERAPI’ DEKi YERI
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Kapadokya Universitesi, Kapadokya Meslek Yiiksek Okulu, Radyoterapi Béliimii, Onlisans
Programu, UrgiipINevsehir, Tiirkiye.

OZET

Kanser; viicudun herhangi bir bolgesindeki hiicrelerin kontrolsiiz ve siirekli ¢ogalmasiyla
olusan bir hastaliktir. Cocuklarda kanser goriilme siklig1 yetiskinler kadar sik degildir fakat
daha oliimciil seyretmektedir. Cocukluk ¢agi kanserlerinin olusumuna etki eden risk faktorleri;
karsinojenlere maruziyet (iyonizan radyasyona, giines 1s1g1na maruziyet), genetik yatkinlik ve
baz1 virlislerdir (EBV, Hepatit B, HIV viriisleri gibi). Cocuklarda kazalardan sonra en sik
goriilen ikinci 6liim nedeni kanserdir. Diinya genelinde her y1l 0-19 yas grubunda 400 binden
fazla yeni kanser vakasi tespit edilmektedir. Bu durum Tiirkiye’de yilda 0-19 yas grubu yaklasik

4.700 yeni kanser vakasi olarak goriilmektedir.

Cocukluk cag1 kanserlerinde 1. sirada 16semi (kan kanseri) %30 oranda goriilmektedir. Geriye
kalan %70’ini lenfomalar ve solid tiimdrler (organ ve cesitli dokulardan gelisen kanserler)
olusturmaktadir. Cocukluk ¢ag1 kanserlerinde erken evrede teshis kiir sansini artirdigi i¢in ¢ok
onemlidir. Kiiglik bebeklerde kedi gozii parlamasi gibi beyazlik, goz ¢cevresinde morluk, karin
sisligi ve bezelerde bliylime, iki santimetreden biiyilik bir lenf bezi, acisiz ve elle hissedilen
boyun, kasik ve koltuk altinda kiiciik lenf diiglimleri kanser belirtileri arasindadir. Yenidogan
ve bebeklerde kendini ifade etmesi zor oldugundan ailelerin ¢ocuklar {izerinde rolii ¢cok daha

fazladir. Dolayisiyla ebeveynlerin farkindaliginin artmasi hayat kurtarici rol oynamaktadir.

Pediatrik tiimorlerde tani i¢in uygulanan bir¢ok laboratuvar ve radyolojik inceleme yontemi
bulunmaktadir. Ancak ¢cogu kanser tiiriinde tan1 konmasinin en 6nemli yolu biyopsidir. Biyopsi
yapilamadigi durumlarda diger testler doktora tan1 koymasinda yardimci olur. Evrelemede ise
PET-CT o6nemli bir rol oynamaktadir. Cocukluk ¢agi kanserlerinde basarili bir tedavi i¢in

cerrahi, kemoterapi ve radyoterapi kombine kullanilmaktadir. Gelisme ¢agindaki ¢ocukluklarda
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radyoterapi; bliyiime bozukluklarina neden olabilecegi i¢in zorunlu durumlar haricinde tercih
edilmemektedir. 5 yas altindaki ¢ocuklarin radyoterapi tedavisi sirasinda hareketsiz kalmasini
saglamak ve kendini kasmayip kaslarinda gevseme saglamak i¢in anestezi uygulanmasina
ihtiya¢c duyulur. Radyoterapi uygulamasi, tedavi siiresince her giin anestezi esliginde,
radyasyon onkologu, hemsire, anestezi doktoru ve tekniker esliginde yapilir. Tedavi sonrasinda
cocuk, yakinlari ile miigahede odasinda bir siire gozlendikten sonra ayrilmasina izin

verilmelidir.

Bu ¢alismada ¢ocukluk ¢ag1 timdrlerinde en sik goriilen kanser tiirlerinden 16semi, lenfoma ve
beyin tlimorleri ele alinmistir. Bu kanser tiirlerinin Radyoterapi’ de tedavisine iliskin

yontemlerden ve tedavi sonrasi sag kalim oranlarinin erken teshiste 6nemine vurgu yapilmistir.

Anahtar Kelimeler: Beyin tiimérleri, Cocukluk ¢agi kanserleri, Kanser, Lenfoma, Losemi,

Pediatrik radyoterapi,

PEDIATRIC RADIOTHERAPY: THE MOST COMMON CANCER TYPES IN
CHILDREN AND THEIR PLACE IN RADIOTHERAPY

ABSTRACT

Cancer; It is a disease caused by the uncontrolled and continuous proliferation of cells in any
part of the body. The incidence of cancer in children is not as common as in adults, but it is
more deadly. Risk factors affecting the occurrence of childhood cancers; exposure to
carcinogens (exposure to ionizing radiation, sunlight), genetic predisposition and some viruses
(such as EBV, Hepatitis B, HIV viruses). The second most common cause of death in children
after accidents is cancer. More than 400 thousand new cancer cases are detected in the 0-19 age
group every year worldwide. This situation is seen as approximately 4,700 new cancer cases in

the 0-19 age group per year in Turkey.

Leukemia (blood cancer) ranks first among childhood cancers, with a rate of 30%. The
remaining 70% consists of lymphomas and solid tumors (cancers that develop from organs and
various tissues). Diagnosis of childhood cancer at an early stage is very important as it increases
the chance of cure. In young babies, whiteness like a cat's eye shine, bruising around the eyes,
abdominal swelling and enlarged glands, a lymph node larger than two centimeters, painless

and palpable small lymph nodes in the neck, groin and armpit are among the symptoms of
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cancer. Since it is difficult for newborns and babies to express themselves, families have a much

greater role in children. Therefore, increasing parents' awareness plays a life-saving role.

There are many laboratory and radiological examination methods used for diagnosis of pediatric
tumors. However, the most important way to diagnose most types of cancer is biopsy. In cases
where a biopsy cannot be performed, other tests help the doctor make a diagnosis. Whereas
PET-CT plays an important role in staging. Surgery, chemotherapy and radiotherapy are used
in combination for successful treatment of childhood cancers. Anesthesia administration is
needed to ensure that children under the age of 5 remain motionless during radiotherapy
treatment and to ensure that their muscles relax and do not tighten. Radiotherapy is performed
under anesthesia every day during the treatment, accompanied by a radiation oncologist, nurse,
anesthesiologist and technician. After the treatment, the child should be observed in the

observation room with his/her relatives for a while and then allowed to leave.

In this study, leukemia, lymphoma and brain tumors, which are the most common cancer types
in childhood, are discussed. Emphasis has been placed on the methods of treating these types
of cancer with Radiotherapy and the importance of early diagnosis and post-treatment survival

rates.

Keywords: Brain tumors, Cancer, Childhood cancers, Leukemia, Lymphoma, Pediatric

radiotherapy.
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PEDIATRIK DiS HEKIMLiGINDE KONIK ISINLI BILGISAYARLI TOMOGRAFi
ENDIKASYONLARI: BiR LITERATUR TARAMASI

Halime Eyliil Serbet¢ioglu , Esad Semih Canh

Kapadokya Universitesi, Dis Hekimligi Fakiiltesi, Urgiip/Nevsehir, Tiirkiye

OZET

Konik 1sinli bilgisayarli tomografi (KIBT) goriintiileme, panoramik radyografiden sonra
maksillofasiyal bolgede en Onemli teknolojik gelismedir. Bu goriintileme tip ve dis
hekimliginde multidisipliner olgularin planlanmasina yardimci olmaktadir. KIBT yiiksek teshis
kalitesi saglayan ii¢ boyutlu bir radyolojik yontemdir. Bilgisayarli tomogrofi (BT)’ye oranla
daha diisiik radyasyon dozu avantaji olsa da geleneksel dental radyografik tekniklere gore daha
yliksek radyasyon dozu gerektirir. Radyasyon canli sistemleri dogrudan ya da dolayli olarak
etkiler. Bu durum doku ve organlarda, alinan miktar ile dogru orantili olarak kisa ve uzun
donem etkileri olarak karsimiza ¢ikar. Ozellikle embriyonik hiicreler mitotik aktivitelerinden
dolay1 radyasyona biiyiik 6l¢iide duyarlidir. Dig Hekimligi pratiginde ¢ocuk hastalardan klinik
endikasyon olmadik¢a radyolojik goriintiilemelerden kaginmak gerekmektedir. Hastalarin yas1
bir kriter olmamakla birlikte dis hekimleri klinik muayene sonrasi dental radyografik
uygulamalarin gerekliligine karar vermelidir. Maksillofasiyal bolgeye gelen travmalar, genis
patolojilerin mevcudiyeti, kraniofasiyal anomalilerin degerlendirilmesi gibi komplike olgularda
iki boyutlu radyograflar yetersiz kalmaktadir. Bu durumlarin varliginda kesitsel ve 3D
incelemeye imkan saglayan Konik Isinli Bilgisayarli Tomografi, Bilgisayarli Tomografi (BT)
ve Manyetik Rezonans Goriintiileme (MRI) tanisal agidan 6nem kazanir. Dis hekimligi
hastalarinda ve 6zellikle ¢cocuklarda KIBT diisiik radyasyon dozu nedeniyle BT ye alternatif
olarak tercih edilmektedir. Pediatrik hastalarda ne zaman ve neden KIBT goriintiilerine ihtiyag
duyulduguna dair sinirl sayida bilgi vardir. Calismamizin amaci ¢ocuk dis hekimligi pratiginde

KIBT endikasyonlarinin literatiir taranarak belirlenmesidir.

Anahtar kelimeler: Cocuk, Radyoloji, Konik 1sinl1 bilgisayarli tomografi, Dis hekimi.
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INDICATIONS FOR CONE BEAM COMPUTED TOMOGRAPHY IN PEDIATRIC
DENTISTRY: A LITERATURE REVIEW

ABSTRACT

Cone beam computed tomography (CBCT) imaging is the most important technological
development in the maxillofacial region after panoramic radiography. This imaging helps in the
planning of multidisciplinary cases in medicine and dentistry. CBCT is a three-dimensional
radiological method that provides high diagnostic quality. Although it has the advantage of
lower radiation dose compared to computed tomography (CT), it requires a higher radiation
dose than traditional dental radiographic techniques. Radiation affects living systems directly
or indirectly. This situation appears as short- and long-term effects in tissues and organs,
directly proportional to the amount taken. Especially embryonic cells are highly sensitive to
radiation because they are mitotic activity. In dentistry practice, radiological imaging should be
avoided in pediatric patients unless there is a clinical indication. Although the age of the child
is not a criterion, dentists should decide on the necessity of dental radiographic applications
after clinical examination. Two-dimensional radiographs are inadequate in complicated cases
such as trauma to the maxillofacial region, in existence of extensive pathologies, and the
evaluation of craniofacial anomalies. In this cases , Cone Beam Computed Tomography,
Computed Tomography (CT) and Magnetic Resonance Imaging (MRI), which allow cross-
sectional and 3D examination, become diagnostically important. CBCT is preferred as an

alternative to CT in dental patients, especially in children, due to its low radiation dose.

There is limited information on when and why CBCT images are needed in pediatric patients.
The aim of our study is to determine CBCT indications in pediatric dentistry practice by

reviewing the literature.

Key words: Pediatric, Radiology, Cone beam computed tomography, Dentistry.
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EXTRACORPOREAL SHOCK WAVE LITHTIRIPSY ISLEMININ FARKLI
BOYUTLARDA VE DANSITEDEKI BOBREK TASLARI UZERINDEKI
ETKINLIGININ ARASTIRILMASI
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Kapadokya Universitesi, Tibbi Goriintiileme Teknikleri Béliimii, Onlisans Programi,
Urgiip/Nevsehir, Tiirkiye.
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OZET

Ulkemizde Extracorporeal Shock Wave Lithtiripsy ile Uriner sistem tas hastali1 tedavisinin
basarili sonuglarina ragmen tasin boyutuna, dansitesine bagl olarak az da olsa basarisizlikla
sonuglanabilmektedir. Bu hastalar diger tedavi yontemlerine yonlendirilmektedirler. Bu da
hasta icin yiiksek maliyete, uzun siiren iyilesme ve yiiksek komplikasyonlara neden
olabilmektedir. Ureterin farkli diizeylerindeki taslar farkli zorluk dereceleri gosterir. Birgok
raporda ortaya konuldugu gibi, orta kaliks bobrek taslarina uygulanan ESWL tedavisinin
sonuclarida farklidir. Bu ¢alisma Extracorporeal Shock Wave Lithtiripsy tedavisinde tag boyutu
ve tasin dansitesinin tedavi basarisina etkisinin arastirilmasi amaciyla yapilmistir. Uroloji
klinigimize Kasim 2023 ile Subat 2024 tarihleri arasinda bagvuran 30 erkek hastanin verileri
retrospektif olarak arastirilmistir. Bu ¢alismaya CT’ de tas dansitesi Hounsfield iinitesi <1000
ve en uzun boyutu 6 mm ile 11 mm olan orta kaliks bobrek tasina sahip hastalar dahil edilmistir.
Secilen hastalarin Tedavi islemi tiim hastalar i¢in supin pozisyonunda uygulanmustir.
Floroskopi kullanilarak odaklama yapilan taglara ortalama 2500-3600 sok dalgasi, 18-21 kV
gii¢ kullanilarak yaklasik 30 dakika siiren tedavi uygulanmistir. Yas ortalamalar1 23 ila 64 olan
hastalarin tag dansitesi 910.1 ila 184.4 Hounsfield {initesi araliginda idi. Bu 30 hastalarin 19°u
tek seansta, 6’s1 ikinci seansta, 3’1 iiclincli seansta tedavi edilmis, diger 2 hasta tedavi basarisiz
olarak kayda gecirilmistir. Birinci seansta Kirilan taglarin dansite ortalamasi ikinci ve tigiincii
seansta kirilan taglarin ortalamasindan daha diisiik ¢ikmistir. Kii¢iik boyutlu taslarin birinci
seansta daha fazla kirildig: tespit edilmistir. Extracorporeal Shock Wave Lithtiripsy tedavisinin
invaziv olmamasi, hastaneye yatis1 olmamasi, diisiik morbidite oranlar1 nedeniyle daha fazla
tercih edilmesi, bagar1 oraninin tagin boyut ve dansitesine gore degismek kosuluyla literatiirle
uyumlu bulunmugtur. Diigiik dansiteli taslarin birinci seansta daha fazla kirildigi tespit

edilmistir. Tas dansitesi ile kirilma oran1 arasinda dogrusal bir iligki tespit edilmistir. Calismaya
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dahil ettigimiz tas boyutlar1 dahilinde tag boyutunun kirilma oranina etkisi olmadigi tespit
edilmistir. Bu durum daha biiyiik boyutlu taslar i¢in gecerli bir degerlendirme olmayacagi

caligmanin kisitliliklar1 dahilinde ortaya konmaktadir.

Anahtar Kelimeler: Beden dis1 sok dalga ile tas kirma ESWL, Farkli boyutlarda tas ve dansite

degerleri, Hasta cinsiyeti ve uygulanan seanslar.

INVESTIGATION OF THE EFFECTIVENESS OF EXTRACORPOREAL SHOCK
WAVE LITHRIPSY PROCEDURE ON KIDNEY STONES OF DIFFERENT SIZES
AND DENSITIES

ABSTRACT

Despite the successful results of the treatment of urinary system stone disease with
Extracorporeal Shock Wave Lithtiripsy in our country, it may fail, albeit slightly, depending on
the size and density of the stone. These patients are directed to other treatment methods. This
can lead to high costs, long recovery times and high complications for the patient. Stones at
different levels of the ureter show different degrees of difficulty. As revealed in many reports,
the results of ESWL treatment for mid-calyceal kidney stones are also different. This study has
been made to investigation of the effects of stone size and density on treatment success in
Extracorporeal Shock Wave Lithripsy treatment. The data of 30 male patients who applied to
our urology clinic between November 2023 and February 2024 has been retrospectively
investigated. Patients with mid-calyx kidney stones with a stone density <1000 Hounsfield units
on CT and a longest dimension of 6 mm to 11 mm have been included in this study. Treatment
of selected patients have been performed in the supine position for all patients. An average of
2500-3600 shock waves have been given to the stones, which has been focused using
fluoroscopy, and the treatment has lasted approximately 30 minutes using 18-21 kV power. The
stone density of the patients, whose average age was 23 to 64, was between 910.1 and 184.4
Hounsfield units. Of these 30 patients, 19 have been treated in a single session, 6 in the second
session, 3 in the third session, and the other 2 patients have been recorded as treatment
unsuccessful. The average density of the stones broken in the first session has been observed
lower than the average density of the stones broken in the second and third sessions. It has been
determined that small-sized stones break more in the first session. Extracorporeal Shock Wave
Lithripsy treatment was found to be compatible with the literature, provided that it is not
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invasive, does not require hospitalization, is preferred due to its low morbidity rates, and the
success rate varies depending on the size and density of the stone. It has been determined that
low density stones break more in the first session. A linear relationship has been determined
between stone density and fracture rate. Within the stone sizes we have been included in the
study, it has been determined that stone size has not affect the fracture rate. It is revealed within

the limitations of the study that this will not be a valid evaluation for larger sized stones.

Keywords: Stone crushing with extracorporeal shock wave ESWL, Stones of different sizes

and density values, Patient gender and applied sessions.
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DiS HEKIMLIiGi FAKULTESI OGRENCILERININ AGIZ DiS VE
CENE RADYOLOJISINDE CAPRAZ ENFEKSIYON KONTROLU VE PEDIATRIK
RADYOLOJI BILGI DUZEYLERININ ARASTIRILMASI

Ogan EMINOGLU, Samet ONAL
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OZET

1980’lerde AIDS (Kazanilmis immiin Yetmezlik Sendromu) ile 6nemli hale gelen ve son
yillarda tiim diinyay1 sarsan Covit-19 Pandemisiyle de dis hekimliginde ¢apraz enfeksiyon
kontroliiniin gerekliligi bir kez daha ispatlanmis oldu. Cocuk ve erigkin bireylerden
alinan dental radyografi uygulamalarinda kan, tiikiiriik gibi viicut sivilari ile direkt temasin
olmasi ¢apraz kontaminasyon potansiyelini artirir. Dis Hekimleri, gorevli personel ve her yas
grubundaki hastalar tiiberkiiloz, herpes virtisleri, hepatit virtisleri, HIV, iist solunum yolu
enfeksiyonlar1 ve Sars-CoV gibi  pek  ¢ok enfeksiyona yakalanma agisindan yiiksek risk
tasimaktadirlar. Enfeksiyon kontroliiniin ana hedefi hastadan hastaya, hastadan personele,
personelden hastaya,  hastalik  gegisini  Onlemektir. ~ Dis  Hekimligi  Fakiiltesi
ogrencilerinin egitimlerinde Capraz enfeksiyonlari tanimasi, tutumlar1 ve Onlenmesi,
pediatrik dental radyoloji uygulamalarinin bilinmesi olduk¢a 6nemlidir. Calismamizin amaci
Dis Hekimligi Fakiiltesi Ogrencilerinin Agiz Dis ve Cene Radyolojisinde Capraz enfeksiyon
kontrolii ve Pediatrik Radyoloji bilgi diizeylerinin arastirilmasidir. Tamamlayici tipte olan
bu galismada  niteliksel  Ornekleme  yontemlerinden  biri  olan 6l¢lit  6rnekleme
yontemi kullanildr. Iki farkli iiniversitenin dis hekimligi fakiiltesi grencileri caligmaya

dahil edildi. Sorular ‘Google formu’ kullanilarak hazirlandi.

Arastirmamiza katilan dis hekimligi fakiiltesi Ogrencilerinin; %85,1’1 gorevli personel
ve hastalarin gapraz kontaminasyon ile tiiberkiiloz, tist solunum yolu enfeksiyonu, Hepatit,
Sars-Cov ve HIV enfeksiyonu kapabilecegini, %70,1°i dental radyoloji uygulamalarinda
capraz kontaminasyon riskinin yiiksek oldugunu ,%89,4’1i her dental klinigin kendi enfeksiyon
kontrol uygulamalarini anlatan yazili kurallarmin olmas1 gerektigini , %86,5’1 ¢ocuklardan
alinan filmlerde ¢capraz enfeksiyon kontaminasyon kontroliiniin 6nemli oldugunu belirttiler.
Ayrica %84,4°1i Intraoral olarak alinan filmlerde riskin daha fazla oldugunu, %81,6’s1 hamile
hastalardan sinirli sayida film alinmasi gerektigini, % 48,9’u konik 1sinl1 bilgisayarli tomografi

(KIBT)nin pediatrik dis hekimliginde zorunlu olmadik¢a kullanilmamasi ve %67,1°i daha ¢ok
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kist ve timor varliginda alinmasimin uygun oldugunu soylediler. Dis Hekimligi Fakiiltesi
ogrencilerinin %89’u Dis Hekimlerinin enfeksiyon kontrolii islemlerinde sorumluluk almasi
gerektigini ve bu alanda egitimi lstlenmesini uygun gordii. Calismamizda dis hekimligi
fakiiltesi Ogrencilerinin ¢apraz enfeksiyon kontrolii ve radyoloji bilgi diizeylerinin yiiksek

oldugu saptandi.

-----

THE INVESTIGATION OF THE KNOWLEDGE LEVELS OF DENTISTRY
STUDENTS AROUND CROSS-INFECTION CONTROL AND PEDIATRIC
SCREENING IN ORAL AND MAXILLOFACIAL RADIOLOGY

ABSTRACT

With the emergence of AIDS (Acquired Immunodeficiency Syndrome) in the 1980s and the
recent Covid-19 Pandemic that has shaken the world, the necessity of cross-infection control in
dentistry has once again been proven (1-5).Direct contact with body fluids such as blood and
saliva during dental radiography procedures performed on children and adults increases the
potential for cross contamination (1). Dentists, staff, and patients of all ages are at high risk of
contracting various infections such as tuberculosis, herpes viruses, hepatitis viruses, HIV, upper
respiratory tract infections, and the Sars-CoV (1-5). The main goal of infection control is to
prevent the transmission of disease from patient to patient, patient to personnel and personnel
to patient (1). It is crucial for dentistry students to recognize, assess, and prevent cross-
infections and to be knowledgeable about pediatric dental radiology practices during their
education. The aim of our study is to investigate the cross infection control and pediatric
radiology knowledge levels of dentistry students in Oral and Maxillofacial Radiology. In this
supplementary type of study, the criterion sampling method, which is one of the qualitative
sampling methods was used. Students from two different universities' dentistry faculties were
included in the study. The questions were prepared using '‘Google Forms'. Of the dental faculty
students participating in our research; 85,1% stated that cross-contamination with tuberculosis,
upper respiratory tract infection, hepatitis,SARS-CoV and HIV infection could occur from staff
and patients, 70,1% believed that the risk of cross contamination is high in dental radiology
applications, 89,4% emphasized that written rules explaining infection control practices should
be present at every dental clinic, and 86,5% indicated that cross-infection control is important
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in films taken from children. Additionally 84,4% stated that the risk is higher in films taken
intraorally, 81,6% recommended taking a limited number of films from pregnant patients,
48,9% suggested that cone beam computed tomography (CBCT) should not be used in pediatric
dentistry unless necessary, and 67,1% stated that it is more appropriate to take CBCT scans in
the presence of cysts and tumors. Furthermore, 89% of dental faculty students believe that
dentists should take responsibility for infection control procedures and should be trained in this
area. In our study, it was found that dentistry students have high levels of cross-infection control

and radiology knowledge.

Keywords: Cross infection, Dentistry students, Radiology.
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2023-2024 YILI RADYASYON VE RADYASYON DOZU iLE iLGILI MERAK
EDILENLER
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OZET

Radyasyon veya 1sinim elektromanyetik dalgalar veya pargaciklar bigimindeki enerji yayilimi
ya da aktarimidir. “Radyoaktif maddelerin alfa,beta,gama gibi 1ginlar1 yaymasina” veya uzayda
yayilan herhangi bir elekromanyetik 1s1n1 meydana getiren unsurlarin tamamina radyasyon
denir. Radyasyon dozu iyonize radyasyon parcaciklari tarafindan ortama birakilan enerjinin
birim kiitle bagina degerini ifade eden bir biiytikliiktiir. Sogurulan doz yada sadece doz olarak
da kullanilir. SI birim sisteminde graydir. Bu ¢alisma toplumun radyasyon hakkindaki bilgi
diizeyini arastirmak amaciyla yapilmistir. Arastirma i¢in Google Forms uygulamasinda 30
soruluk anket hazirlanmistir. Anket sosyal medya iizerinden paylasilmistir. Ankette 66 kisi
yanit vermigstir. Veriler Microsoft Excel tablo haline getirilerek analizi yapilmistir. Anketi
yanitlayanlarin %65,2’si (n=43) kadin, %34,8’1 (n=23) erkektir. Anketteki egitim durumuna
%350 6n lisans(n=33), %7,6 lisans(n=5), %10,6 ilkdogretim(n=7), %28,8 lise(n=19), %3 yiiksek
lisans(n=2) cevap vermistir. Radyasyon ve alinan doz kadin ve erkeklerdeki etki degeri
sorusuna %40’1 evet(n=26),%38,5 hayir(n=25) demistir. En ¢ok radyasyonu akcigerlerde
oldugun biliyor musunuz? Sorusuna %49,2 evet(n=32),%44,6 hayir(n=29) demistir. Giinde 1
paket sigara igmenin 100 goriintillemede es oldugunu biliyor musunuz? Sorusuna %56,9
hayir(n=37), %29,2 evet(n=19), %13,8 kismen(n=9) cevap vermistir. Bir pilot mu daha fazla
radyasyon alir? Yoksa isini yapan bir radyoloji teknikeri mi? Sorusuna 9%9,2lik kisma
pilot(n=6), %7,7 radyoloji teknikerlerinin(n=5),diger yanilar(n=54) cevap verildigi
goriilmektedir. Astronotlarin aldig1 radyasyonla normal bir insanin aldig1 radyasyon es deger
mi? Sorusuna %67,2 hayir(n=43) derken %21,9 evet(n=14) demistir. Toplam ankete
katilanlarin yas ortalamasi 23,7 iken radyasyon ve alinan dozun kadin ve erkeklerdeki etki
degeri ayn1i mi1 sorusunu sordugumuzda %40 evet, %38,5 hayir cevabini vererek radyasyon ve

radyasyon dozunun etki degerine evet cevabinin daha fazla oldugunu goriiyoruz.

Anahtar Kelimeler: Gray, Iyonize, Radyasyon, Radyasyon dozu, Radyoaktif madde.
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RADIATION AND RADIATION DOSE IN 2023-2024 QUESTIONS ABOUT

ABSTRACT

Radiation or irradiation is the spread or transfer of energy in the form of electromagnetic waves
or particles. "Radioactive substances emitting rays such as alpha, beta , gamma" or all the
elements that make up any electromagnetic ray spread in space are called radiation. Radiation
dose is a quantity expressing the value per unit mass of the energy released into the environment
by ionized radiation particles. It is also used as absorbed dose or just dose. It is gray in the Sl
unit system. This study was conducted to investigate the society's level of knowledge about
radiation. A 30-question survey was prepared in Google Forms application for the research.
The survey was shared on social media. 66 people responded to the survey. The data was
analyzed by turning it into a Microsoft Excel table. 65.2% (n=43) of those who answered the
survey were women and 34.8% (n=23) were men. The educational status in the survey was 50%
associate degree (n=33), 7.6% bachelor's degree (n=5), 1.6% primary education (n=7), 28.8%
high school (n=19), 3% higher education. undergraduate(n=2) responded. To the question of
the effect value of radiation and the dose received on men and women, 40% said yes (n = 26)
and 38.5% said no (n = 25). Did you know that the most radiation is in the lungs? 49.2% said
yes (n=32) and 44.6% said no (n=29). Did you know that smoking 1 pack of cigarettes a day is
equivalent to 100 views? The question was answered 56.9% no (n=37), 29.2% yes (n=19), and
13.8% partially (n=9). Does a pilot receive more radiation? Or is he a radiology technician
doing his job? It is seen that 9.2% of the questions were answered by pilots (n=6), 7.7% by
radiology technicians (n=5), and others (n=54). Is the radiation received by astronauts
equivalent to the radiation received by a normal person? While 67.2% said no (n=43) to the
question, 21.9% said yes (n=14). While the average age of the total survey participants is 23.7,
when we ask the question whether the effect value of radiation and the dose received is the
same in men and women, we see that the answer to the effect value of radiation and radiation

dose is more yes, with 40% answering yes and 38.5% answering no.
Keywords: Gray, lonized, Radiation, Radiation dose, Radioactive substance.
KAYNAKLAR
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VETERINER HEKIMLIKTE TANISAL RADYOGRAFi: VAKA ORNEKLERI
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OZET

Bu calismanin amaci Veteriner hekimlik sahasinda da siklikla kullanilan radyografik
incelemelerin birka¢ vaka Ornegi iizerinden gdsterilmesi ve taniya giden yolda radyografik
incelemenin 6nemine dikkat ¢ekmektir. Kayseri ili Talas ilgesinde bulunan Veteriner klinigine
Nisan ay1 igerisinde getirilen hayvanlarin anamnez bilgileri ile klinik muayene sonucunda
radyografik inceleme talep edilen kedi hastalar calismaya dahil edilmistir. Sunulan ¢alisma ile
cesitli vakalara ait radyografik goriintiiler incelenmis ve 3 farkli vaka takdimi olusturulmustur.
Akut travma hikayesi ile klinige gelen hastaya, travmanin etkilerinin belirlenebilmesi adina
cekilen radyografik inceleme sonucunda tibia ve mandibula kemiklerinde kirik oldugu tespit
edilmistir. Yine bagka bir akut travma hikayesi olan hastaya da gerekli uygulamalar yapilmis
ve radyografik goriintiilerinde diyafram fitig1 oldugu belirlenmistir. Son olarak sunulan
caligmaya dahil edilen vaka 6rneginde ise hastanin konstrast madde (baryum siilfat) verilerek
cekilen radyografik goriintiilerinde yabanci cisim yutma durumu oldugu belirlenmistir. Tiim
vakalar i¢in gerekli tedavi protokolleri hazirlanarak cerrahi operasyonlar1 gergeklestirilmis ve
hastalar saghigina kavusmustur. Cesitli anamnez bulgulari, klintk muayene ve tedavi
protokollerinin de yer aldig1 s6z konusu bu ¢alisma ile radyolojinin aktif olarak kullanildig1

farkli bir ¢alisma alaninin tanitilmasi ve bilinirliginin artirilmasi hedeflenmistir. Veteriner
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hekimlikte tan1 ve teshiste tercih edilen radyoloji klinikte siklikla kullanilan kapsamli bir

uygulama haline gelmistir.
Anahtar Kelimeler: Radyoloji, Vaka sunumu (raporu), Veteriner hekimlik.

DIAGNOSTIC RADIOGRAPHY IN VETERINARY MEDICINE: CASE EXAMPLES

ABSTRACT

The aim of this study is to demonstrate radiographic examinations, which are frequently used
in the field of Veterinary Medicine, through a few case examples and to draw attention to the
importance of radiographic examination on the way to diagnosis. Cat patients who were brought
to the veterinary clinic in Talas district of Kayseri province in April and whose radiographic
examination was requested as a result of the clinical examination and anamnesis information
of the animals were included in the study. In the presented study, radiographic images of various
cases were examined and 3 different case reports were created. The patient, who came to the
clinic with a history of acute trauma, was found to have fractures in the tibia and mandible
bones as a result of the radiographic examination taken to determine the effects of the trauma.
Necessary procedures were performed on the patient with a history of another acute trauma,
and it was determined that he had a diaphragmatic hernia in his radiographic images. Finally,
in the case example included in the presented study, it was determined that the patient had
swallowed a foreign body in the radiographic images taken after administering contrast material
(barium sulfate). Necessary treatment protocols were prepared for all cases, surgical operations
were performed and the patients regained their health. With this study, which also includes
various anamnesis findings, clinical examination and treatment protocols, it is aimed to
introduce and increase the awareness of a different field of study where radiology is actively
used. Radiology, which is preferred in diagnosis and diagnosis in veterinary medicine, has

become a comprehensive practice frequently used in clinics.

Keywords: Case presentation (case report), Radiology, Veterinary medicine.
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VETERINER HEKIMLIK’TE RADYOLOJi

Samet TASTAN?, Fatma Bilgesu Erden 2, Mustafa TASTAN?®
YKirikkale Universitesi, Veteriner Fakiiltesi, Kirikkale, T tirkiye

samet.tastan3838@hotmail.com

2Kapadokya Universitesi, Kapadokya MYO, Nevsehir, Tiirkiye

bilgesu.erden@kapadokya.edu.tr

3Kapad0kya Universitesi, Kapadokya MYO, Nevsehir, Tiirkiye

mustafa.tastan@kapadokya.edu.tr

OZET

Bu derleme ile veteriner hekimlikte radyografik incelemeler i¢in kullanilan tanisal goriintiileme
sistemleri hakkinda genel bir literatiir taramas1 ortaya koymak amaclamistir. Radyografi, X
1sinlarinin kesfinden sonra hem beseri hekimlik alaninda hem de veteriner hekimlik i¢in 6nemli
bir bilim haline gelmistir. Tan1 koyabilmek amaciyla hastalarin kemik yapisi ve yumusak
dokularmin degerlendirilmesi icin g¢ekilen goriintiiler, genel saglik durumlar1 hakkinda bilgi
vermektedir. Veteriner hekimlik alaninda ozellikle kedi ve kopek gibi pet hayvanlar1 basta
olmak tizere manyetik rezonans goriintiileme, bilgisayarli tomografi, ultrasonografi, rontgen,
sintigrafi ve doppler ekokardiyografi gibi ¢esitli teknikler kullanilmaktadir. Ancak, farkli
goriintiileme sistemlerinin veteriner hekimlik alaninda kullanimlarinin olmasina ragmen en sik
kullanilan tekniklerin rontgen ve ultrasonografi oldugu sdylenebilir. Bu iki teknige nazaran
diger tekniklerin daha az kullanilmasindaki temel etken kurulum maliyetinin yiiksek olmasidir.
Temel olarak spesifik bir olusumun tanimlanmast, bir hastaligin yayilisinin degerlendirilmesi,
ilerleyen bir lezyonun ya da iyilesmenin takip edilmesi ya da bir patolojik olusumun

degerlendirilmesi i¢in kullanilan bu tekniklerde hastanin tedavisini etkileyip etkilemeyecegini
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her zaman goz oniinde bulundurmali ve bu sonuglar1 elde etmenin en dogru, en zararsiz yolu

(hastaya en az zarar, uygun maliyet vb.) tercih edilmelidir.

Anahtar Kelimeler: Radyografi, Radyoloji, Rontgen, X 1s1n, Veteriner hekimlik.

A DIFFERENT LOOK AT RADIOGRAPHIC EXAMINATION:

RADIOLOGY IN VETERINARY MEDICINE

ABSTRACT

This review aims to provide a general literature review about diagnostic imaging systems used
for radiographic examinations in veterinary medicine. After the discovery of X-rays,
radiography has become an important science for both human medicine and veterinary
medicine. In order to make a diagnosis, images taken to evaluate the bone structure and soft
tissues of the patients provide information about their general health status. Various technigques
such as magnetic resonance imaging, computed tomography, ultrasonography, x-ray,
scintigraphy and doppler echocardiography are used in the field of veterinary medicine,
especially for pet animals such as cats and dogs. However, although different imaging systems
are used in veterinary medicine, it can be said that the most commonly used techniques are x-
ray and ultrasonography. The main reason why other techniques are used less compared to these
two techniques is the high installation cost._These techniques, which are basically used to
identify a specific formation, evaluate the spread of a disease, follow a progressive lesion or
healing, or evaluate a pathological formation, should always take into account whether it will
affect the patient's treatment and the most accurate and harmless way to obtain these results.
(minimum harm to the patient, reasonable cost, etc.) should be preferred.

Keywords: X-ray, radiography, x-ray, veterinary medicine, radiology.
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OZET

Kanser, viicudun herhangi bir yerinde bulunan hiicrelerin kontrolsiiz bir sekilde biiyiimesi ve
cogalmasiyla olusan bir hastaliktir. Her 3 yetiskinden 1’inde kanser goriilme riski bulunurken
bu oran ¢ocuklarda oldukca diistiktiir. Cocukluk c¢agi kanserlerinin %30’unu 16semi
olustururken geriye kalan kismini; merkezi sinir sistemi olan beyin ve omurilik, kan ve lenf
diigiimii sistemleri, diger doku ve organlarda goriilen kanserler olusturmaktadir. Cocukluk ¢ag1
beyin tiimdrleri, kan ve kemik iligi kanserlerinden sonra ikinci sirada yer alir. Bu tlimorler
genellikle embriyo doneminde olusan fakat dogumdan sonra yok olmasi gereken hiicrelerden
kaynaklanmaktadir. Beyin tiimorleri 1y1 ya da kotii huylu olabilir. Vakalarin ortalama olarak
yarisinda kotii huylu olan bu tiimorler beyin ile birlikte omurilik gibi viicudun farkli bolgelerini
de etkileyebilmektedir. Beyin tiimdrleri beynin arka gukuruna yerlestiginden ¢ogu zaman
beyin-omurilik sivist yollarmi tikayarak hidrosefaliye neden olur. Beyin tiimérlerinin
hastalarda sikayet olusturmasi, tlimoriin hem tiirii hem yerlesim yeri hem de boyutlarina baglh
olarak degisebilir. Bu calismada ¢ocukluk c¢agi beyin tiimdrleri hakkinda bilgi verilmistir.
(Calismada kanser tiiriiniin risk faktorlerine, belirtilerine, tiimdriin hiicre yapisina, yerine,
biiyiikliigiine gore tedavi segeneklerinin neler olduguna, radyoterapide nasil tedavi edildigine

ve dikkat edilmesi gereken hususlara deginilmistir.

Anahtar Kelimeler: Beyin tiimorleri, Cocukluk ¢agi kanseri, Embriyo donemi, Pediatrik

radyoterapi, Radyoterapi.
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PEDIATRIC RADIOTHERAPY: UNDERSTANDING CHILDHOOD BRAIN
TUMORS

ABSTRACT

Cancer is like an uninvited guest that disrupts the delicate balance of cell growth is the body.
While cancer is a concern for 1 in every 3 adults, the risk is significantly lower in children.
Among childhood cancers, leukemia takes the lead, comprising 30% of cases, while tumors in
the central nervous system (including the brain and spinal cord) and other tissues and organs
make up the rest. Childhood brain tumors rank second after blood and bone marrow cancers.
These tumors often originate from cells that should have vanished after birth but persist into
childhood. They can be benign or malignant and capable of affecting various parts of the body,
including the brain and spinal cord. Typically found in the posterior fossa of the brain, these
tumors can obstruct cerebrospinal fluid pathways, leading to hydrocephalus. Symptoms vary
depending on tumor type, location and size. This study aims to provide insights into childhood
brain tumors, covering risk factors, symptoms, tumor cellular structure, treatment options based

on location and size, and the role of radiotherapy, along with important considerations.

Keywords: Brain tumors, Childhood cancer, Embryonic period, Pediatric radiotherapy,
Radiotherapy.
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VI. SABAN AKPOLAT
RADYOLOJIDE YENIi UFUKLAR SEMPOZYUMU
SUNUM VE BIiLDIRi OZETLERI KITABI

Degerli hocamiz Saban Akpolat anisina her yil diizenlemekte
oldugumuz “Radyolojide Yeni Ufuklar Sempozyumu”nun altincisi-
ni basariyla gerceklestirmis olmanin mutlulugunu yasamaktayiz.

Bu yilki sempozyumumuzu “Pediatrik Radyoloji, Pediatrik Radyo-
terapi ve Pediatrik Oral Diagnoz” bashgi alinda Universitemizin
Dis Hekimligi Fakiltesi ile Kapadokya Meslek Yiksekokulu Anes-
tezi, Radyoterapi ve Tibbi Gériintileme Teknikleri programlarinin
katkilaryla gerceklestirdik.

Bu sempozyumda, pediairik hastalarin radyolojik yéntemler ile
tamisinin konulmasi ve radyoterapi ile tedavisinin gerceklestirildigi
sirecte yer alan tim asamalar multidisipliner bir bakisla ele alin-
mishr. Sempozyum oturumlarinda alaninda cok degerli hocalar:-
mizin sunumlarinin yani sira bilim insanlarinin ve alandaki 6gren-
cilerin calismalarina da yer verilmistir. Bu kitap, sempozyumda
davetli konusmacilarin yaptigi sunumlar ile s6zli ve poster bildiri-
lerin 6zetlerini icermekiedir.

Pediatrik hastalarin radyolojik yéntemler ile tanisinin konulmasi
ve radyoterapi ile tedavisinin gerceklestirildigi sirece dair yapi-
lan sunumlarin ve bildirilerin konuya ilgi duyanlar icin yararl
olmasini temenni ediyoruz.
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