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Mehmet Akif Ersoy Universitesi Saghk Bilimleri Enstitiisii Dergisi

YAZARLARA BILGI

I- Mehmet Akif Ersoy Universitesi Saghk Bilimleri Enstitiisii Dergisi Genel Bilgiler

Mehmet Akif Ersoy Universitesi (MAKU) Saglik Bilimleri Enstitiisii Dergisi, Mehmet Akif Ersoy
Universitesi Saglik Bilimleri Enstitiisii’niin yayin organidir. Derginin kisaltilmis adi “MAKU Sag. Bil. Enst.
Derg” dir. Yilda 2 kez yaymlanmir. MAKU Saglik Bilimleri Enstitiisii Dergisi saglik bilimleri, (veteriner, tip, dis
hekimligi, hemsirelik ve spor bilimleri) alanlarinda temel ve klinik hakemli bilim yazilarinin yaymlandigi hakem-
denetimli bir dergidir. Derginin dili Ingilizce’dir. Dergiye gonderilen yazilarin baska herhangi bir dergide
yayinlanmamis, yayma kabul edilmemis ya da yaymlanmak {izere degerlendirme agamasinda olmamasi gerekir.
Bu kural bilimsel toplantilarda sunulan ve 6zeti yaymlanan bildiriler icin gegerli degildir. Ancak, bu gibi
durumlarda bildirinin sunuldugu toplantinin adi, tarihi ve yeri bildirilmelidir. Makalelerin format1 “Uniform
Requirements for Manuscripts Submitted to Biomedical Journals: Writing and Editing for Biomedical Publication
(http:/www.icmje.org/)” kurallarina gore diizenlenmelidir.

Gonderilen yazilar yaym kuruluna ulagtiktan sonra oncelikle, yazim kurallarina uygunlugu yoniinden
degerlendirilir; sonucu yazara dort hafta iginde bildirilir. Yazmm, gerek teknik 6zellikleri gerekse genel kapsami
acisindan derginin genel yaym ilkelerine uygun bulunmamasi durumunda yazi reddedilir. Ya da, gerekirse,
yazar(lar)in yaziy1 yazim kurallarina uygun bi¢imde yeniden gondermeleri istenebilir. Yeniden gonderilen yazilar
benzer bir teknik incelemenin ardindan yazim kurallarina uygun ise danisman denetimi siirecine alinir. Yazi, editér
ve yardimcei editorler ile yazinin baslik sayfasini gormeyen en az iki danigsmana gonderilerek incelenir. Yazi, yayin
kurulunun belirledigi ve bilimsel igerik ve yazim kurallar1 agisindan degerlendirilir. Editor ve yardimci editorler
gerek gordiiglinde makaleyi ticiincli bir danigmana gonderebilir. Hakem belirleme yetkisi tamamen editor ve
yardimcr editorler ve yaym kuruluna aittir. Danigmanlar belirlenirken derginin uluslararasi yaym danigma
kurulundan isimler segilebilecegi gibi yazinin konusuna gére ihtiya¢ duyuldugunda yurt iginden veya yurt disindan
bagimsiz danigmanlar da belirlenebilir. Daha sonra, danigman raporlar1 dikkate alinarak ve gerekirse yazar(lar)la
tekrar iletigim kurularak yaym kurulunca son redaksiyon yapilir. Yazilarm kabuliine editor karar verir.

Editor yayin kosullarina uymayan yazilari; diizeltmek iizere yazarma geri gonderme, bigimce diizenleme
veya reddetme yetkisine sahiptir. Yazilarin1 geri ¢gekmek isteyen yazarlar bunu yazili olarak editére bildirmek
durumundadir. Editér goriilen lizum halinde bazi makaleler hakkinda yaym yiiriitme kurulunun goriisiine
basvurur. Bu degerlendirme siireci dergiye gonderilen yazi tiirlerinden aragtirma yazilarini, olgu sunumlarmi ve
0zgilin yazilar1 kapsar. Diger yazi tiirlerindeki yazilar dogrudan yaym kurulunca degerlendirilir. Dergiye
gonderilen yazilar yaymlansin ya da yaymlanmasm geri gonderilmez. Tim yazarlar bilimsel katki ve
sorumluluklarini ve ¢gikar gatigmasi olmadigini bildiren toplu imza ile yaymna katilmalidir. Arastirmalara yapilan
kismi de olsa nakdi ya da ayni yardimlarin hangi kurum, kurulus, ilag-gereg¢ firmalarinca yapildigi dip not olarak
bildirilmelidir. Dergide yaymnlanan yazilar i¢cin herhangi bir iicret ya da karsilik 6denmez.

Yayin kurulu yazar(lar)in dergiye génderdikleri yazilar1 degerlendirme siireci tamamlanmadan baska bir
dergiye gondermeyeceklerini taahhiit ettiklerini kabul eder. insanlar ve hayvanlar {izerinde yapilan deneysel
aragtirmalarin bildirildigi yazilarin gere¢ ve yontem boliimiinde, bu arastirmanin yapildig: goniillii ya da hastalara
uygulanan islemler anlatildiktan sonra kendilerinin onaylarinin alindigmni (informed consent) gosterir bir climle
bulunmalidir. Yazar(lar), bu tiir arastirmalarda, uluslararasi alanda kabul edilen kilavuzlara (2002 yilinda revize
edilen 1975 Helsinki Deklarasyonu- http://www.wma.net/e/policy/b3.htm, Guide for the care and use of laboratory
animals - www.nap.edu/catalog/5140.html), T.C. Saglik Bakanlig1 tarafindan getirilen, 29 Ocak 1993 tarih ve
21480 sayili Resmi gazetede yaymlanan "ilag Arastirmalar1 Hakkinda Y énetmelik" ve daha sonra yayinlanan diger
yonetmeliklerde belirtilen hiikiimlere uyuldugunu belirtmeli ve kurumdan aldiklar1 Etik Kurul Onayt’nm bir
kopyasmi gondermelidir. Metin i¢inde standart kisaltmalar kullanilir, bunlar ilk gegtikleri yerde agik olarak yazilir.
Ilag adlar1 kullaniminda ilaglarmn jenerik adlar1 Tiirkge okunuslariyla yazilir. Olgiim birimleri metrik sisteme uygun
olarak verilir; 6rnegin, "mg" olarak yazilir, nokta kullanilmaz; ek alirsa (,,) ile ayrilir. Laboratuar Slgiimleri
Uluslararasi Sistem (US; Systéme International: SI) birimleri ile bildirilir.

Bilimsel sorumluluk

Makalelerin tiim bilimsel sorumlulugu yazarlara aittir. Gonderilen makalede belirtilen yazarlarin
¢alismaya belirli bir oranda katkismin olmasi gereklidir. Yazarlarm isim siralamasi ortak verilen bir karar
olmalidir. Sorumlu yazar, yazar siralamasini “Yazar Sorumluluk ve Yayim Hakki Devir Formu’nu” doldurarak
tiim yazarlar adina kabul etmis sayilir. Yazarlarm tiimiiniin ismi makale basliginin altindaki bliimde yer almalidir.



Yayin Ucretleri

Bu dergide yayin tamamen {icretsizdir. Yayn ticreti, bagvuru iicreti, makale isleme iicreti ve bir figiiriin,
rakamin veya tamamlayic1 verinin uzunluguna gore ek iicret ddenmesi gerekmez. Icerik 6geleri (Editdrler,
Diizeltmeler, Ilaveler, Geri Cekmeler, Mektuplar, Yorumlar vb.) tamamen {icretsizdir.

Etik sorumluluk

Makalelerin etik kurallara uygunlugu yazarlarin sorumlulugundadir. Hayvanlar iizerinde yapilan
deneysel ¢alismalarda, caligma protokoliiniin ¢alismanm yapildigi kurumdaki hayvan deneyleri etik kurulu
tarafindan onaylandig1 belirtilmelidir. Yazarlar etik kurul onaymi makale ile birlikte gondermelidir. Eger
makalede daha 6nce yayimlanmis alint1 yazi, tablo, resim vs. var ise yazarlar; yayim hakki sahibi ve yazarlarindan
yazili izin alarak bu durumu makalede belirtmek zorundadir. Makalenin degerlendirilmesi asamasinda yayin
kurulunun gerek gormesi halinde, makale ile ilgili arastirma verilerinin ve/veya etik kurul onayr belgesinin
sunulmasi yazarlardan talep edilebilir.

Intihal politikast

Mehmet Akif Ersoy Universitesi Saglk Bilimleri Enstitiisii Dergisine (MAKU Sag. Bil. Enst. Derg.)
Gonderilen yazilar intihal agisindan degerlendirilir. Her gonderilen makale, iThenticate ve Turnitin yazilimi ile
intihal i¢in kontrol edilir. Makalenin benzerlik oran1 %20'nin iizerinde ise, revize edilmesi i¢in ilgili yazara geri
gonderilir. Eger makalenin yaymlanmasindan sonra intihal kanitlanirsa, bu makale derhal web sitesinden kaldirilir
ve ilgili yazarlara makalelerinin MAKU Sag. Bil. Enst. Derg.’de yayinlanmasimin uygun olmadig bildirilecektir.

I1- Dergiye Gonderilecek Yaz Tiirleri ve Ozellikleri

a) Arastirma Makaleleri: Bu yazilar daha 6nce yayinlanmamis 6zgiin aragtirma verilerinin degerlendirildigi net
anlam tastyan bilimsel calismalar1 kapsar. Arastirma makaleleri “Oz, Giris, Gere¢ ve Yéntem, Bulgular, Tartisma
ve Kaynaklar” boliimlerinden olusmalidir. Dergide yayinlanmak iizere gonderilen arastirma makaleleri kapak
sayfast hari¢ en fazla 20 sayfa olmalidir. Arastirma makalelerinde kullanilacak tablo, ¢izim ve resim sayis1 toplam
10’u gegcmemelidir. Yazarlar gerek duyduklari takdirde “Tartigma” boliimiinden sonra “Tesekkiir” boliimii agarak
gerekli agiklamalar1 yapabilirler.

b) Derleme Makaleleri: Derleme makaleleri dergi editor/yayin kurulu tarafindan "¢agrili derlemeler” baslhigi
altinda olusturulan alninda katki saglama potansiyeli olan yazilar1 igerir. Kaynakga bolimii en fazla 30
kaynak¢adan olusturulmalidir. Derlemelerde kullanilacak tablo, ¢izim ve resim sayisi toplam 10’u gegmemelidir.
Kapak sayfas1 hari¢ en fazla 20 sayfa olarak hazirlanmalidir. Derlemelerde mutlaka “Oz, Giris, Sonug ve
Kaynaklar” boliimleri bulunmalidir.

¢) Olgu Sunumlar: Yazarlarm, herhangi planlanmis bir arastirmaya dayanmayan ancak karsilastiklar1 yeni veya
ender gozlemlenen olgularin ele alindigi, bilimsel degere sahip bilgileri igeren eserlerdir. Bu eserlerde gereksiz
uzatmalar1 6nlemek amaciyla en fazla 15 kaynak kullanilmali ve bu kaynaklarin giincel olmasmma 6zen
gosterilmelidir. Kapak sayfasi haric en fazla 5 sayfa olmali; “Oz, Giris, Olgu, Tartisma ve Kaynaklar”
boliimlerinden olugmalidir.

d) Kisa Arastirma Raporu: Dar kapsamli ele alinmis (sinirli sayida 6rnegin analiz edildigi caligmalar vb.) ancak
onemli ve yeni bilgiler sunan bilimsel arastirmaya dayali makalelerdir. Kisa bildiriler arastirma makalesi
formatinda hazirlanmali1 ve kapak sayfasi hari¢ en fazla 10 sayfa olmalidir. Bu eserlerde kullanilacak tablo ve sekil
sayis1 besi gegmemelidir.

e) Ozel Boliimler:

1. Editore mektuplar: Dergide yaymlanan yazilara iliskin degerlendirme ve elestirileri igeren yazilardir. Miimkiin
oldugunca elestirilen yazinin yazar(lar)inca verilen yanitlar ile birlikte yaymlanir. Editore mektuplar 3 sayfay:
gecemez.

2. Toplanti haberleri/izlenimleri: Derginin yaym alaniyla ilgili konularda yapilmis ya da yapilacak olan bilimsel
toplantilar tanitict yazilardir. 1 sayfay1 gecemez.

3. Dergi haberleri: Derginin yayin alaniyla ilgili konularda yayinlanmakta olan bilimsel dergileri tanitict
yazilardir; 1 sayfay1 gecemez.

4. Web siteleri tanitimi: Derginin yaym alaniyla ilgili konulardaki web sitelerini tanitici yazilardir; 1 sayfayi
gecemez.

5. Kitap/tez tamitimi: Derginin yaym alaniyla ilgili konularda yaymlanmis bulunan kitaplari/tezleri tanitan
yazilardir; 3 sayfay1 gecemez.

I11- Makalelerin Diizenlenmesi
Dergiye gonderilecek yazilar tiirlerine gore, baslik sayfasi, Ingilizce ve Tiirkce zetler, ana metin,
kaynaklar, tablo/sekil/resim boliimlerini igerir. Dergiye yaymlanmasi i¢in gonderilen makalelerde asagidaki
bi¢imsel esaslara uyulmalidir: Yazi Microsoft Word programinda Times New Roman yazi stilinde 12 punto

biiyiikliigiinde, siyah renkte, 1,5 satir araliginda hazirlanmalidir. Kenarlardan 2,5 cm bosluk birakilmalidir. Her
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sayfaya satir numarasi eklenmelidir.

Anatomik terimler Latincede yazildigi gibi kullanilmalidir. Giinliik tip diline yerlesmis terimler ise
okunduklar1 gibi Tiirk¢e yazim kurallarma uygun olarak yazilmaldir. ingilizce veya baska bir yabanci dildeki
sekli ile yazilan terimler tirnak icinde belirtilmelidir. Yazinin baslik sayfasinda, yazmnin Tiirkce ve Ingilizce bashigi
ve sayfa iistiinde kullanilmak iizere bosluklar da dahil 40 karakteri asmayacak sekilde Tiirkce ve Ingilizce kisa
baslik Onerisi bulunmali. Caligmalarin yapildigi klinik, anabilim daly/bilim dali, enstiti ve kurulusun adi
belirtilmelidir.

a) Baghk Sayfasi: Gonderilen makalenin kategorisini, bagligin (Tiirkge-Ingilizce ve sadece ilk sdzciigiin bas harfi
biiyiik), yazarlarin adlarimi (sadece bas harfleri biiylik yazilir), ¢alistiklart kurumlar1 (rakamla dipnot olarak
belirtilmeli), yazigsmalarin yapilacagi sorumlu yazarin adi, agik adresi, telefon ve faks numaralar: ile e-posta
adresini igermelidir. Sorumlu yazar yildiz (*) ile belirtilir. Makale daha dnce bilimsel bir toplantida sunulmus ise
toplantinin adi, tarihi ve yeri belirtilerek yazilmalidir.

b) Ana Metin Boliimii:Yazmin ana metni Oz ve Anahtar Kelimeler, Giris, Gere¢ ve Yontem, Bulgular ve
Tartigma basliklar1 icinde diizenlenir. Ozler ve anahtar sézciikler: Tiirkge ve Ingilizce olmak iizere iki dilde yazilir
ve yazimnin basgligini da igerir.

Oz 200 kelimeyi gegmemeli, calismanin ana noktalar1 olan amacini, hayvan ve érnek popiilasyonunu,
metodunu ve Onemli sonuglarmni, c¢aliymadan elde edilen ¢ikarmmi klinik olarak uygulanabilirligini
icermelidir. Yaymi okumadan okuyucular i¢in anlasilir olmalidir ve 6zet i¢inde kaynaklara atif yapilmamalidir.
Tiirkge ve Ingilizce 6zetler ayr1 sayfalarda yazilmali ve 6zetlerin sonunda her iki dilden en az 3, en gok 5 anahtar
sozciik yer almalidir. Anahtar kelimeler Index Medicus Medical Subject Headings (MeSH)'e uygun olmalidir.
Anabhtar kelimeler i¢cin www.nlm.nih.gov/mesh/MBrowser.html adresine bagvurulmalidir.

Girig bdlimiinde yazinin dayandigi temel bilgilere ve gerekcelere kisaca deginildikten sonra, son
paragrafinda amag agik bir anlatimla yer alir. Gereg ve yontem boliimii gerekirse arastirma/hasta/denek grubu,
araglar, uygulama ve istatistik degerlendirme gibi alt basliklara gore diizenlenebilir. Bu bdliim c¢aligmaya
katilmayan birisinin de rahatlikla anlayabilecegi agiklikta yazilmalidir. Bulgular boliimii caligmanin sonuglarini
ozetler ve temel bulgular gerekirse tablo ve sekillerle desteklenir. Tartigma boliimiinde ¢alismanin bulgulari ilgili
yurt i¢i ve yurt dist caligmalarin sonuglar1 baglaminda tartigilir; genel bir gézden gecirmeyi degil, 6zgiin bulgularin
tartisilmasini igerir. Yayin sisteme yiiklenirken ana metin bolimii ana dosya olarak yiiklenmelidir.

¢) Tesekkiir: Yazarlar ¢calismalarinda vermek istedikleri ek bilgiler ile katki saglayan destek¢i kurumlara ve/veya
sahislara tesekkiir yazilarmi bu boliimde belirtebilirler.

d) Kaynaklar: Kaynaklar listesi alfabetik siraya gore yazilmalidir. Sadece yaymlanmis veya yayima kabul edilmis
kaynaklar yer almalidir. Kabul edilmis ancak heniiz yaymlanmamis kaynaklar i¢in “baskida” ifadesi
kullanilmahdir. Yazarlar kaynaklar listesinde bulunan biitiin kaynaklarin metin i¢cinde kullanilmis oldugunu
kontrol etmelidirler.

Yayndaki biitlin kaynaklar kullanilmahdir. Makale i¢inde referans kullanma sekline 6rnekler.

Metin i¢inde dogrudan atif yapilirken yazar veya yazarlarin soyadindan sonra parantez i¢inde kaynagin yaym yili
belirtilmelidir.

Ornekler: Bell (2005) tarafindan; Nielsen ve Engberg (2006) tarafindan; Doyle ve ark. (2007) tarafindan
Climlenin sonunda atif yapildiginda ise yazar ismi ve yayimn yili parantez i¢inde belirtilmelidir.

Ornekler: ...bildirilmistir (Bell, 2005); ....bildirilmistir (Nielsen ve Engberg, 2006); .....bildirilmistir (Doyle ve
ark., 2007).

Birden ¢ok kaynaga atif yapilmasi durumunda kronolojik siralama yapilmalidir.

Ornekler: ... . bildirilmistir (Bell, 2005; Nielsen ve Engberg, 2006; Doyle ve ark., 2007).

Ayni1 yazarm ayni yil yaymlari s6z konusu ise her biri “a” harfinden baslayarak kiiciik harflerle isaretlenmelidir.
Ornek: .... (Bell, 2005a; Bell, 2005b; Bell, 2005c¢ ...). Atif yapilirken asir1 kaynak kullammimdan kagmilmalidir.

Kaynaklar listesinin diizenlenmesi:

Mendeley progranmi kullanan yazarlar asagida linki verilen dergi format stilini kullanarak c¢alismalarmi

diizenleyebilir:
https://csl.mendeley.com/styles/529990351/makusagbilensderg

Kaynaklar listesinde yazar isimleri ve yayn yili koyu harflerle yazilmahdir. Kaynak listesi su sekilde
hazirlanmalidir:

i) Kaynak makale ise

Yazarlarin soyadlar1 ve adlarmin ilk harfi yazilmalidir. Devaminda sirasiyla makalenin yayin yili, makalenin ad,
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http://csl.mendeley.com/styles/529990351/sagbilensderg

yaymlandig1 derginin agik adi, cilt, say1 ve sayfa numaralar1 belirtilmelidir.

Ornekler:

Cohen, N.D., Vontur, C.A., Rakestraw, P.C., 2000. Risk factors for enterolithiasis among horses in Texas.
Journal of the American Veterinary Medical Association 216, 1787-1794.

Rajmohan, S., Dodd, C.E., Waites, W.M., 2002. Enzymes from isolates of Pseudomonas fluorescens involved
in food spoilage. Journal of Applied Microbiology 93, 205-213.

Ono, K., Yamamoto, K., 1999. Contamination of meat with Campylobacter jejuniin Saitama, Japan.
International Journal of Food Microbiology 47, 211-219.

Yaymlanmak tizere kabul edilen ve DOI numarast bulunan, ancak heniiz basilmamis makaleler i¢in; makale
kiinyesinin sonunda DOI numarasi belirtilmelidir.

McGregor, B.A., Butler, K.L., 2014. The value of visual fleece assessment in addition to objective measurements
in identifying Angora goats of greater clean mohair production. Small Ruminant Research, in press (DOI:
10.1016/j.smallrumres.2014.04.001).

ii) Kaynak kitap ise

Yazarlarin (veya editoriin) soyadlar1 ve adlarmin ilk harfi yazilmalidir. Devaminda sirasiyla kitabin yaym yili, adi,
yaymevi veya yayinlayan kurulugs ve yaymlandig1 yer belirtilmelidir. Kaynak, kitaptan bir boliim ise boliim
yazarlarinin isminden sonra sirasiyla kitabin yayin y1li, boliimiin adi, editoriin soy ismi ve adinn ilk harfi, b liimiin
alindig1 kitabin ad1, yaymevi veya kurulus, yayinlandig: yer, bolimiin sayfa numaralari yazilmaldir.

Ornekler:

Combs, G.F., 1992. The Vitamins: Fundamental Aspects in Nutrition and Health. Academic Press, San Diego.
Concannon, P.W., 1986. Physiology and Endocrinology of Cannine Pregnancy. In: Marrow, D.A. (Ed.), Current
Therapy in Theriogenology. Philadelphia, W.B. Saunders Company, pp. 491-497.

Perkins, J.B., Pero, J., 2002. Vitamin biosynthesis. In: Sonenshein, A., Hoch, J., Losick, R. (Eds.), Bacillus
subtilis and Its Closest Relatives: from Genes to Cells. ASM Press, Washington D.C., pp. 271-286.

Kramer, J.M., Gilbert, R.J., 1989. Bacillus cereus. In: Doyle, M.P. (Ed.), Foodborne Bacterial Pathogens.
Marcel Dekker, New York, pp. 22-70.

iii) Kaynak bir tez ise

Tezi yazan kisinin soyad1 ve adinin ilk harfi koyu olarak yazilmali, kabul edildigi y1l, tezin baghigi, tezin cinsi
(yliksek lisans veya doktora), liniversitesi ve enstitlisii belirtilmelidir.

Ornek:

Bacmnoglu, S., 2002. Boga spermasinda farkl eritme siireleri ve eritme sonrasinda olusturulan soguk soklarmin
spermatolojik dzelliklere etkisi. Doktora Tezi, istanbul Universitesi Saglik Bilimleri Enstitiisii, istanbul.

iv) Kaynak internette bulunan bir web sitesi ise

Yazarlarin soyadlar1 ve adinmn ilk harfi (Yazar adi yoksa web sitesinin veya kaynagm adi) yazilir. Daha sonra
sirastyla yili, makalenin adi, varsa yaymeci, internet adresi ve erigim tarihi belirtilir.

Ornekler:

FDA, 2001. Effect of the use of antimicrobials in food-producing animals on pathogen load. Systematic review of
the published literature. http://www.fda.gov/cvm/antimicrobial/PathRpt.pdf (Erisim 14.12.2001)

Cleveland, C.W., Peterson, D.S., Latimer, K.S., 2005. An Overview of Canine Babesiosis. Clinical Pathology.
College of Veterinary Medicine, The University of Georgia: http://www.vet.uga.edu/vpp/clerk/Cleveland (Erisim
17.12.2005).

Thierry, F., 2006. Contagious  equine metritis: a  review. Equine Reproductive
Infections: http://www.equinereproinfections.com (Erisim 07.07.2006].

FSAI, 2008. Report of the Implementation Group on Folic Acid Food Fortification to the Department of Health
and Children. Food Safety Authority of Ireland: http://www.fsai.ie/assets/0/86/204/cc3c2261-7dc8-4225-bf79-
9a47fbc2287b.pdf (Erisim 20.06.2008)

v) Kaynak bilimsel toplantida sunulmus bir bildiri ise

Yazarlarin soyadi ve adinin bas harfinden sonra sirasiyla toplantmin yili, bildirinin bashigi, toplantinin adi, toplant1
yeri, bildiri kitabindaki sayfa no yazilmaldir.

Ornekler:

Cardinali, R., Rebollar, P.G., Mugnai, C., Dal Bosco, A., Cuadrado, M., Castellini, C., 2008. Pasture
availability and genotype effects in rabbits: 2. development of gastro-intestinal tract and immune function of the
vermiphorm appendix. In: Proc. 9th World Rabbit Congress, Verona, Italy, 1159-1164.

Mauget, R., Legendre, X., Comizzoli, P., 1998. Assisted reproductive technology in sika deer: a program to
preserve endangered deer subspecies. In: Proc. 4th Int. Deer Biology Congress, Kaspovar, 185-186.

e) Tablolar: Kullanim sirasina goére numaralandirilmali, kisa bagliklarla ifade edilmeli ve metin i¢inde tablo
numarasi verilerek (6rnegin Tablo 1) atifta bulunulmalidir. Tablo basliklar: tablonun {ist boliimiine yazilmalidir.
Tabloda kullanilan kisaltmalar ve gerekli agiklamalar tablo altinda verilmelidir.

f) Sekil ve Resimler: Metinde kullanilan fotograflar, grafikler ve g¢izimler metin iginde sekil adi ile
kullanilmalidir. Sekiller kullanim sirasina gore numaralandirmali ve kisa basliklarla ifade edilmeli, metin i¢inde
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sekil numarasi verilerek (6rnegin Sekil 1) atifta bulunulmalidir. Sekil bagliklar1 sekillerin altinda yer almalidir.
Sekillerde istenilen noktaya dikkat ¢ekmek amaciyla; iizerlerine isaret konulmali ve bagliklardan sonra yer alacak
olan sekil alt1 notta kullanilan isaretler belirtilerek gerekli agiklamalar yapilmalidir.

IV- Makale Siireci (Kor hakemlik)

Makale bagvurusu yalnizca online olarak http://dergipark.gov.tr/maeusabed adresi iizerinden kabul
edilmektedir. Sorumlu yazar, makale ile birlikte génderecegi tiim dosyalar1 yukaridaki internet adresinde bulunan
yeni makale gonder ikonunu tiklayarak sisteme ekleyebilir. Yazarlar dergiye gonderi yapmadan once kayit
olmalidir. Kaydolduktan sonra, ana sayfadaki Mehmet Akif Ersoy Universitesi Saglik Bilimleri Enstitiisii Dergisi
ikonuna tiklayarak; yazim kurallarina gore diizenlenmis bilimsel ¢alismay1 dergi panelindeki Makale Gonder
kismindan 4 basamakli (baslarken, yiikleme, kaynaklar, 6nizleme&gonder) gonderi islemini yapabilir. Gonderilen
makalede on degerlendirme asamasi sirasinda yazar kiinyeleri, ¢calismanin yapildigi kurum, etik kurul ya da 6zel
izin adres bilgileri gibi tanitic1 bilgiler icermemelidir. On degerlendirmeden (bilimsel nitelik, dil, yazim kurallar
kontrolii, intihal kontrolii iThenticate ve Turnitin programi,) gegen bilimsel galismalarin hakem atamasi yapulir.
Sorumlu yazar makalenin hangi asamada oldugunu sistem panelindeki Siirecteki Makaleler kismindan takip
edebilir. Atanan hakemlere, kor hakemlik kurallar1 ¢ercevesinde ¢alismanin tam metni, sekil, tablo, grafik ve
resimleri sistem iizerinden yiiklenerek e-posta araciligiyla makale degerlendirme talebi gonderilir. Hakemler e-
posta araciligtyla gonderilen linke tiklayarak talebi kabul ya da reddederler. Kabul eden hakemler, kararlarini
sistem {lizerinden en fazla 1 ay i¢inde sebeplerle birlikte yliklemelidirler. Hakemin 6nerdigi diizeltme var ise tekrar
yazara gonderilir. Istenilen diizeltmeler 1 ay i¢inde tamamlanip gdnderilmedigi takdirde makale otomatik olarak
iptal edilecektir. Editor, makalelerin yaym degerliligi ve hakemlerin goriislerine dayanarak yayma kabul veya red
kararin1 verir. Istenilen diizeltmeler yapildiktan sonra makale yazar tarafindan sisteme tekrar yiiklenir. Derginin
gizlilik bildiriminde belirtildigi gibi, yazarlarin kimlik bilgileri ve e-posta adresleri hicbir sekilde baska amaglar
icin kullanilmayacaktir.

Bu dergi; bilimsel arastirmalari halka {iicretsiz sunmanimn bilginin kiiresel paylasimini artiracagi ilkesini
benimseyerek, igerigine aninda agik erisim saglamaktadir.


http://dergipark.gov.tr/maeusabed

Mehmet Akif Ersoy University Journal of Health Sciences Institute

INSTRUCTIONS TO AUTHORS

I- Mehmet Akif Ersoy University Journal of Health Sciences Institute General Information

Mehmet Akif Ersoy University Journal of Health Sciences Intitute (MAKU J. Health Sci. Inst.) is the
publication of Mehmet Akif Ersoy University Health Sciences Institute. It is published two times annualy. The
journal is a peer-reviewed scientific journal in which basic and clinical scientific articles in the field of medical
sciences (veterinary, medicine, dentistry, nursing and sports sciences) are published. The language of the journal
is English. Papers submitted to the journal should not have been previously published, accepted for publication or
be in the process of evaluation for publication in any other journal. This rule does not apply to articles presented
as bulletins in scientific meetings and whose summaries are published. In such cases, however, the name, date and
place of the meeting in which the paper was presented should be notified. The format of the article should be in
accordance with the rules of “Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Writing
and Editing for Biomedical Publication (http:/www.icmje.org/)”.

On receipt of the paper by the Editorial Board, the paper is evaluated for compliance with the format
rules and the authors are informed about the result in four weeks. In the event that the paper is not found to comply
with the general publication principles of the journal from the standpoint of either technical characteristics or
general scope, the paper is rejected. Alternatively, the author(s) may be asked to re-submit the paper in accordance
with the writing requirements. Papers resubmitted are passed through a similar technical examination and, if found
to comply with the rules, are passed on for peer review. The paper is sent, without the title, to two reviewers
selected by the board, who then assess the paper for scientific content and format compliance. When necessary
the Editorial Advisory Board can send the paper to third reviewers. The selection of reviewers is ultimately at the
discretion of the editor, associate Editors and/or the editorial board. The appropriate reviewers can be selected
from journal’s international database of reviewers listing or, if needed; independent reviewers can be determined
from inland or abroad. Thereafter the Editorial Advisory Board carries out the final editing, taking the reports of
the reviewers into consideration, and, when necessary, communicating with the author(s).

The Editor gives the final decision about the acceptance of the manuscript. The Editorial Board is
authorized to publish the paper, return it for correction, or reject it. The assessment process involves research
articles, case reports and original articles submitted to the journal. Other types of articles are evaluated directly by
the Board. Papers submitted to the journal will not be returned whether they are published or not. The Editor and
the Editorial Board have the right to reject, to require additional revision or to revise the format of manuscripts
which do not follow the rules. The authors should inform the editorial board if they decide to withdraw the
manuscript. The editor may consult editorial executive board about a manuscript if (s) he deems necessary. All
the authors should submit a collectively signed statement that there is no conflict of interest regarding scientific
contribution or responsibility. The association, establishment, and medication-material supply firms which have
given financial, even partial, or material support to the research should be mentioned in a footnote. No fee or
compensation will be paid for articles published in the journal.

The Editorial Board assumes that the author(s) are obliged not to submit the paper to another journal
before completion of the assessment process. In the “method” section of articles concerned with experimental
research on humans or animals, a sentence showing that the informed consent of patients and volunteers has been
obtained following a detailed explanation of the interventions carried out on them. In such studies, authors should
clearly state the compliance with internationally accepted guidelines (1975 Helsinki declaration revised in 2002
http://www.wma.net/e/policy/b3.htm, Guide for the care and use of laboratory animals-
www.nap.edu/catalog/5140.html) issued by the Republic of Turkey Ministry of Health and published in the
Official Journal dated 29 January 1993 number 21480 “Regulations Concerning Drug Research”, and other more
recently published rules laid out in governing statutes. They should forward a copy of the Ethic Committee
Approval received from the relevant institution. Standard abbreviations used in the text are written in full when
first mentioned. In the use of drugs, the generic names should be written in their Turkish pronunciation spelling
form. Measurement units are given according to the metric system; e.g. written as “mg”, no punctuation is used,
in the case of extensions (,,) is used as a separator. Laboratory measurements are reported in International System
Units (US; Systeme Internationale; Sl).

Scientific responsibility

All scientific responsibility of the articles belongs to the authors. The authors of the submitted article
must have a specific contribution to the work. Authors' name ordering should be a joint decision. Corresponding
author is considered to accept the author sorting by filling in "Author Responsibility and Publication Transfer
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Form" on behalf of all authors. All of the authors should be listed under the title of article.

Publication Fees

Publication in this journal is totally FREE. There are no publication charges, no submission charges, no
article processing charges and no surcharges based on the length of an article, figures or supplementary data.
Editorial items (Editorials, Corrections, Additions, Retractions, Letters, Comments, etc.) are published free of
charge.

Ethical responsibility

The authors are responsible for their compliance with the ethical rules. In experimental studies on
animals, it should be noted that the study protocol has been approved by the animal experiment ethics committee
at the institution where the study was conducted. Authors should submit the ethics committee's approval with the
article. If there are previously published text, tables, pictures, etc. in the article, the authors have to get written
permission from the copyright holder and the authors should specify and indicate the used material in the
manuscript. In the course of the manuscript evaluation, the authors may be requested to submit the research data
and / or the ethics committee approval document if deemed necessary.

Plagiarism policy

Manuscripts submitted to Mehmet Akif Ersoy University Journal of Health Sciences Institute is
evaluated in terms of plagiarism. Every submitted article is checked for plagiarism through iThenticate and
Turnitin software. When Smilarity Index of the article is above %20, it is sent back to the corresponding author to
revise it. If plagiarism is proved after publication of the article, that article will be immediately removed from the
website and the concerned authors will be considered ineligible for publication of their articles in Mehmet Akif
Ersoy University Journal of Health Sciences Institute.

I1- Types and Characteristics of Papers to be Submitted to the Journal

a) Research Articles: These articles are prepared in full accordance with the writing style definitions given below,
in which previously unpublished original research data are evaluated. The main text section of the research articles
should include (Title, Introduction Materials and Methods, Results, Discussion and Conclusion) sections and
(excluding title page, bibliography, tables/figures/pictures) should not exceed 20 pages. If some parts of the
research data given in these articles have previously been discussed in another paper, this must be notified without
fail when sending the paper and, in addition, reference should be made to the relevant paper within the
bibliography.

b) Review Articles: Review Articles should cover subjects falling within the scope of the journal which are of
active current interest. They may be submitted or invited. Invited reviews will normally be solicited by the
Review's Editor, but suggestions for appropriate review topics may be sent to editor.

c) Case Reports: These are articles which present and discuss the characteristics of one or more cases which have
special features and scientific importance from the clinical evaluation, observation or other standpoint. Case
presentations include the title page, summary, main text (includes introduction, case and discussion), bibliography,
table/figure/picture sections; subtitles in the main text are organised according to the text content. Abstracts of the
case presentations should have 150 words. The main text (excluding title page, bibliography, table/figure/picture)
should not exceed 10 pages.

d) Brief Reports: These are articles in which original ideas dealing with important theoretical or practical
problems related to a specific subject are presented and discussed. Original articles include a title page, summary,
main text, bibliography, table/figure/picture sections; subtitles in the main text are organised according to the text
content. The main text of original articles (excluding title page, bibliography, table/figure/picture) should not
exceed 10 pages.

e) Special Sections:

1. Letters to the Editor: These articles include evaluation and criticisms of articles published in the journal. These
are published together with the responses of the author(s) of the paper concerned where possible. Letters to the
Editor may not exceed 5 pages.

2. Meeting news/notes: These articles introduce scientific meetings held or to be held on subjects within the scope
of the journal. The paper may not exceed 1 page.

3. Journal news: These articles introduce scientific journals being published within the scope of the journal. The
paper may not exceed 1 page.

4. Introduction of websites: These articles introduce websites relevant to the scope of the journal. These articles
may not exceed 1 page.

5. Book/Thesis Section: These articles introduce books/theses published on subjects related to the scope of the
journal and may not exceed 3 pages.
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I11- Preparation of Manuscripts

Papers to be submitted to the journal include the sections of title page, abstract, main text, references and
tables/figures/pictures. Articles submitted for publication in the journal should follow the following formal
principles: The text should be prepared in Microsoft Word program in Times New Roman font style with a font
size of 12 font, black and 1.5 line. All side of the paper, page margins should be as 2.5 cm. Line numbers should
be added to the beginning of the page.

Anatomical terms should be used as written in Latin. Running title (not exceed 40 characters) of the
manuscript should add to title page. The name of the clinic, department / science, institute and institution should
be stated.

a) Title Page: should contain the category, the title (only first letter capital), the names of the authors (only the
first letters capital), the institution (s) where they work (indicated with numbered footnotes), corresponding author
(address, phone, fax numbers and e-mail address). Corresponding author is indicated by an asterisk (*). If the
article was previously presented at a scientific meeting, the name, date and place of the meeting must be stated.

b) Main Text: The main text of the paper is organised under the subtitles of Abstract and Keywords, Introduction,
Materials and Methods, Results and Discussion.

Abstract and Keywords: This is written in two languages, Turkish and English, and also includes the title
of the paper. The abstract is consists of 200 words. The abstract should bring out the main points of the manuscript
and should include the following information: objective, the animals or sample population involved, design, the
materials and methods used, the main results, a brief conclusion and clinical relevance, where applicable. They
should be comprehensible to readers before they have read the paper, and abbreviations and reference citations
should be avoided. At the end of the abstract, at least 3, at most 5 keywords in both languages are included.

In the introduction, following a brief statement of basic information and justifications which constitute
the basis of the paper, the objective is clearly given in the last paragraph. If necessary, the “method” section may
be organised according to sub-titles such as research/patient/ test group, instruments, application and statistical
analysis. This section should be written with clarity so that a person not involved in the study may easily
understand. Results summarize the findings of the study and, when necessary, basic findings are supported with
tables and figures. In the discussion section, the findings of the study are discussed in the light of relevant national
and international studies; this section includes discussion of original findings, not a general review.

c) Acknowledgements: When considered necessary, author(s) may add brief acknowledgements in a few
sentences to those whose contributions to the paper are not at author level but deserve to be mentioned. Here, the
contributions of those acknowledged (e.g. financial or equipment aid, technical support etc) are clearly stated (e.g.

CLINT3 EEINT3

“scientific counseling”, “editing of the draft”, “data collection”, “participation in clinical research” etc).
d) Bibliographic References:

All citations in the text should refer to: the year of publication of the reference should be indicated in parentheses
after the surname of the author or authors.

Examples: Bell (2005), Nielsen and Engberg (2006), Doyle et al. (2007) were indicated that......

The name of the author and the year of publication should be stated in parentheses at the end of the sentence.
Examples: ...were detected as 23% of the samples (Bell, 2005); ....were detected as 23% of the samples (Nielsen
and Engberg, 2006); ...were detected as 23% of the samples (Doyle et al., 2007).

In case of more than one reference, references should be arranged chronologically.

Examples: ....were reported that... (Bell, 2005; Nielsen and Engberg, 2006; Doyle et al., 2007).

More than one reference from the same author(s) in the same year must be identified by the letters 'a’, 'b', 'c’, etc.,
placed after the year of publication.

Examples: (Bell, 2005a; Bell, 2005b; Bell, 2005c¢ ...)

The authors can use below formatted style link in mendeley:
http://csl.mendeley.com/styles/529990351/sagbilensderg

References should be written in alphabetical order. Reference style, the authors' names and year of publication
should be written in bold. Source list should be prepared as follows:

i) Examples of journal articles:
Cohen, N.D., Vontur, C.A., Rakestraw, P.C., 2000. Risk factors for enterolithiasis among horses in Texas.
Journal of the American Veterinary Medical Association 216, 1787-1794.
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Rajmohan, S., Dodd, C.E., Waites, W.M., 2002. Enzymes from isolates of Pseudomonas fluorescens involved
in food spoilage. Journal of Applied Microbiology 93, 205-213.

Ono, K., Yamamoto, K., 1999. Contamination of meat with Campylobacter jejuniin Saitama, Japan.
International Journal of Food Microbiology 47, 211-219.

For articles that are accepted for publication and have a DOI number but not yet published; DOI number must be
specified at the end of the article.

McGregor, B.A., Butler, K.L., 2014. The value of visual fleece assessment in addition to objective measurements
in identifying Angora goats of greater clean mohair production. Small Ruminant Research, in press (DOI:
10.1016/j.smallrumres.2014.04.001).

ii) Books:

Combs, G.F., 1992. The Vitamins: Fundamental Aspects in Nutrition and Health. Academic Press, San Diego.
Concannon, P.W., 1986. Physiology and Endocrinology of Cannine Pregnancy. In: Marrow, D.A. (Ed.), Current
Therapy in Theriogenology. Philadelphia, W.B. Saunders Company, pp. 491-497.

Perkins J.B., Pero, J., 2002. Vitamin biosynthesis. In: Sonenshein, A., Hoch, J., Losick, R. (Eds.), Bacillus
subtilis and Its Closest Relatives: from Genes to Cells. ASM Press, Washington D.C., pp. 271-286.

Kramer, J.M., Gilbert, R.J., 1989. Bacillus cereus. In: Doyle, M.P. (Ed.), Foodborne Bacterial Pathogens.
Marcel Dekker, New York, pp. 22-70.

iii) Thesis:

Bacmoglu, S., 2002. Boga spermasinda farkli eritme siireleri ve eritme sonrasinda olusturulan soguk soklarmin
spermatolojik dzelliklere etkisi. Doktora Tezi, istanbul Universitesi Saglik Bilimleri Enstitiisii, istanbul.

iv) Web site or author is an institution:

FDA, 2001. Effect of the use of antimicrobials in food-producing animals on pathogen load. Systematic review of
the published literature. http://www.fda.gov/cvm/antimicrobial/PathRpt.pdf (Accessed: 14.12.2001)

Cleveland, C.W., Peterson, D.S., Latimer, K.S., 2005. An Overview of Canine Babesiosis. Clinical Pathology.
College of Veterinary Medicine, The University of Georgia: http://www.vet.uga.edu/vpp/clerk/Cleveland
(Accessed: 17.12.2005).

Thierry, F. 2006. Contagious equine metritis: a review. Equine Reproductive
Infections: http://www.equinereproinfections.com (Accessed: 07.07.2006).

FSAI, 2008. Report of the Implementation Group on Folic Acid Food Fortification to the Department of Health
and Children. Food Safety Authority of Ireland:http://www.fsai.ie/assets/0/86/204/cc3¢c2261-7dc8-4225-bf79-
9a47fbc2287h.pdf (Accessed: 20.06.2008).

v) Paper presented at a scientific meeting

Cardinali, R., Rebollar, P.G., Mugnai, C., Dal Bosco, A., Cuadrado, M., Castellini, C., 2008. Pasture
availability and genotype effects in rabbits: 2. development of gastro-intestinal tract and immune function of the
vermiphorm appendix. In: Proc. 9th World Rabbit Congress, VVerona, Italy, 1159-1164.

Mauget, R., Legendre, X., Comizzoli, P., 1998. Assisted reproductive technology in sika deer: a program to
preserve endangered deer subspecies. In: Proc. 4th Int. Deer Biology Congress, Kaspovar, 185-186.

e) Tables: Each table is printed on a separate page and numbered according to the sequence of referral within the
text (Table 1). Each table has a title and, when necessary, explanations are given under the table (e.g. abbreviations
given in the table). Each table should be understandable without need for referral to the text. Each table should be
referred to in the text..

f) Figures and Pictures: Figures should be numbered according to the order of use and should be expressed with
short titles.Figures should be numbered in the text (Figure 1). Letters, numbers and symbols within the figure
should be clear and readable when downsized for printing.Each figure should be referred to in the text..

I\VV- Submission of Articles (Blind Peer-Review)

The article submission is only accepted online via 'http://dergipark.gov.tr/maeusabed' The Corresponding
authors, all the files can be added to the system by clicking the submit new article icon at the above address.
Authors must register on Dergipark system before submitting a manuscript. After signing up, clicking Mehmet
Akif Ersoy University Journal of Health Sciences icons on the main page, the manuscript written according to the
guide for authors is submitted in 4 steps (start, submission, reference, preview & submit). The submitted
manuscript must not contain any identifying information, such as author information, institution, ethics committee
or special permit address, during the preliminary evaluation phase. The manuscript that pass the preliminary
evaluation (paper scientific qualification, language, conformity to Guide for author and checking plagiarism via
iThenticate and Turnitin program,) are assigned to the Reviewers. The corresponding author can follow the article
evaluation process from the section on the Articles in the Process. According to the blind peer-review rules, the
main text, tables, graphics and pictures of the manuscript are uploaded via the system and sent to the appointed
reviewers for an article evaluation request via e-mail. The reviewers accept or reject the request by clicking on the
link sent via e-mail. The reviewers who accept it have to upload their decisions together with the reasons within a
maximum of 1 month via the system. If the correction requested by the Reviewer is sent back to the author. If the
requested corrections are not completed within 1 month, the article will be automatically canceled. After the
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desired corrections are made, the article is uploaded back to the system by the author. The editor makes decisions
to accept or reject papers based on their opinion of the papers' publication worthiness and reviewers' comments.
As stated in the privacy statement, authors' identity information and e-mail addresses will not be used for any other

purpose.
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Injection by Computed Tomography
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Abstract: The most commonly used areas in the lower extremity in subcutancous injection applications are antetior
and lateral surface of the thigh. The calf region, which is an alternative to these areas, is located in the lateral region
of the gastrocnemius muscle. The aim of the study is to retrospectively evaluate of suitability of thigh and calf site
subcutaneous adipose tissue thickness for subcutaneous injection through computed tomography sections. The
sample of this descriptive study consisted of 140 adult patients over the age of 18 who underwent Contrast-Enhanced
Lower Extremite Computed Tomography Angiography between March 2020 and March 2021. Subcutaneous tissue
thicknesses of the anterior thigh, lateral thigh, and calf injection site of the subjects were measured by a specialist
radiologist using computed tomography sections. As a result of the study, a comparison of subcutaneous tissue
thickness in the thigh and calf was achieved according to gender and body mass index. The mean subcutaneous tissue
thickness of the patients was 13.64 = 6.85 mm on the anterior thigh, 8.82 + 7.21 mm on the lateral side of the thigh,
and 60.15 £ 3.12 mm in the calf area. It was found that there was a significant difference between subcutaneous tissue
thicknesses according to their gender and body mass index. Subcutaneous tissue thickness on the anterior thigh was
thicker than the lateral thigh and the calf injection site. Subcutaneous tissue thickness in females was greater than in
males. Subcutaneous tissue thickness in the calf region was thicker than 4 mm in 77.1%, 8 mm in 19.3% and 12 mm
in 12.3%.

Keywords: Calf region, Computed tomography, Subcutaneus injection, Subcutaneus tissue, Needle length.

Oz: Subkutan enjeksiyon uygulamalarinda alt extremitede en fazla kullandan bélgeler uyluk 6n ve yan yizidar.
Literattirde gecen ve pratikte kullanilan bu bélgelere alternatif olan baldir bolgesi gastroknemius kasinin yan bolgesinde
yer almaktadir. Arastirmanin amaci, bireylerde uyluk ve baldir bolgesi deri altt yag dokusu kalinliginin subkutan
enjeksiyona uygunlugunun bilgisayarli tomografi kesitleri tUzerinden o6lgiilerek retrospektif degerlendirilmesidir.
Tanimlayict tipte olan arastirmanin 6rneklemini Mart 2020 — Mart 2021 tarihleri arasinda Kontrastli Alt Extremite
Bilgisayarli Tomografi Anjiografi ¢ekilen 18 yas tizeri 140 yetiskin birey olusturdu. Bireylerin uyluk 6n yiiz, uyluk yan
yiiz ve baldir bolgesindeki subkutan doku kalinliklari bir uzman radyolog tarafindan bilgisayarlt tomografi kesitleri
tzerinden 6lcildi. Arastirma sonucunda cinsiyet ve beden kitle indeksine gére uyluk ve baldir bélgesindeki subkutan
doku kalinliginin karsilastirilmast saglandi. Bireylerin subkutan doku kalinligi ortalamalari uyluk 6n yiizde 13,6416,85
uyluk yan yuzde 8,82%7,21 ve baldir bolgesinde 6,15+3,12 mm olarak bulundu. Bireylerin cinsiyet ve beden kitle
indeksine gbre subkutan doku kalinliklar: arasinda anlamli fark oldugu saptandi. Uylugun 6n ylziindeki subkutan doku
kalinhgt uylugun yan yuzi ve baldir bolgesine gore daha kalindi. Kadin bireylerde tim enjeksiyon boélgesindeki
subkutan doku kalinligi erkeklerden daha fazlaydi. Baldir bolgesinde subkutan doku kalinliklart bireylerin %77,1’inde
4 mm’den, %19,3’inde 8§ mm’den ve %12,3’tinde 12 mm’den daha kalindu.

Anahtar Kelimeler: Baldir bolgesi, Bilgisayarli tomografi, igne uzunlugu, Subkutan enjeksiyon, Subkutan
doku
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Introduction

Subcutaneous injection, which is one of the
parenteral drug administration types, is the
administration of the drug to the fat layer located
under the dermis and above the muscle layer. Since
the subcutaneous fat layer is not rich in blood
vessels, the drug is absorbed more slowly from the
muscle tissue. In subcutaneous injection, only
small doses (0.5-1-2 ml) of water-soluble drugs
should be administered (Potter et al. 2017; Berman
et al. 2016; Turan et al. 2019). Otherwise, the
excess amount of drug causes pressure on the
nerve endings (Zijlstra et al. 2018; Turan et al.
2019). The most commonly used areas for
subcutaneous injection are the outer aspect of the
upper arm, the abdomen and the anterior and
lateral aspect of the thigh (Potter et al. 2017;
Berman et al. 20106). In particular, individuals who
use self-injection prefer these regions. Although it
is not used much in practice, the lower aspect of
the scapula and the upper aspects of the
dorsogluteal region on the back are also included
in the literature for subcutaneous injection.
Absorption is fastest in the abdominal region,
moderate in the arms, and slower on the antetior
aspect of the thigh (Potter et al. 2017; Berman et
al. 2016, Dalkiran 2014).

Insulin, heparin, analgesics, drugs used in allergy
treatment and mixed vaccines in children are
administered by subcutaneous route (Potter et al.
2017; Berman et al. 2016). Patients who are
constantly administered insulin or heparin
experience discomfort and pain due to repeated
injections. As a result of frequent injections in the
same area and accumulation of the drug in the
subcutancous tissue (ST), sterile abscesses ate
formed under the skin in the form of hardened,
painful lumps and may lead to lipohypertrophy
and lipoatrophy. In such cases, patients are faced
with the risk of skipping the injection dose or
interrupting the treatment. In order to eliminate
these disadvantages, patients who are constantly
administered insulin or heparin should rotate
between regions in injection practices (Dalkiran
2014; Pozzuoli et al. 2018). A study was found in

the literature that reported that the calf region is

2

suitable for the subcutaneous injection region
which can be used as an alternative to the
subcutaneous injection regions that are in practice.
The study stated that the calf region is important
because it is easy to access and adds extra injection
sites to the rotation (Torun and Mutluay 2017).
The calf region is located in the lateral region of
the gastrocnemius muscle. The study which
investigated the suitability of the region for
subcutaneous injection in Turkey utilized a
skinfold caliper to measure the skinfold thickness
in the calf region and found that the subcutaneous
injections made with 8 mm needle in 86.3% of the
individuals were applicable to the region (Torun
and Mutluay 2017). In addition, the above
mentioned study proposed evaluating the region
with radiological methods. Therefore, the present
study aimed to measure the thickness of the
subcutaneous adipose tissue in the lower extremity
subcutaneous injection sites (thigh and calf
regions) through Computed Tomography (CT)
sections. The study set out to retrospectively
evaluate the suitability of thigh and calf region ST
thickness for subcutaneous injection through CT

sections. Thus, the study aimed to;

* reveal the suitability of the thigh and calf
regions for subcutaneous injection,

* compare ST thickness in thigh and calf regions
based on gender and body mass index

Material and Method

The population of the retrospective descriptive
study consisted of adult individuals over the age of
18 who underwent Contrast-Enhanced Lower
Extremity CT Angiography between March 2020
and March 2021 in a training and research hospital
in Izmir (N=400). While determining the sample
of the research, stratified sampling method was
chosen among the probabilistic sampling methods
to be unbiased and represent the universe.
Individuals were stratified by age and gender to
represent the universe. The targeted sample size
was determined as 140 for 95% power as a result
of the sample size calculation. The research was
completed with 140 participants. CT images

including the distance from the umbilical level to
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the distal part of the foot were included in the
study. Individuals with an anatomical defect in the
thigh and calf regions, with any fractures and open
wounds and those with flexion in the knee joint
and external rotation in the calf region sufficient
to cause compression were excluded from the

study.

A case report form was used to collect and record
research data on the age, sex, height and weight of
the individuals and the ST thicknesses obtained by
CT measurement in the thigh and calf injection
sites.

Data Collection

A 128-slice CT device (Optima CT 660, GE
Healthcare System, Milwaukee, USA) was used to
obtain Contrast-Enhanced Lower Extremity CT
Angiography images of the participating
individuals. In the study, Contrast-Enhanced
Lower Extremity CT Angiography examinations
were evaluated retrospectively by a radiologist.

The following measurements were taken to collect
the data in the study.

1. The age, gender, height and weight values of the
patients were obtained from the hospital database.

2. Subcutaneous injection points in the thigh and
calf regions were detected on CT images using the
method mentioned in the literature. Coronal and
sagittal plane reformat images were used to detect
injection sites on tomography sections. The region
on the lateral aspect of the gastrocnemius muscle
(approximately 10 cm below the lateral aspect of
the knee) was used to determine the calf region
(Torun and Mutluay 2017). The antetior (1/3
distal part of the rectus femoris muscle) and the
lateral aspect (1/3 distal part of the vastus lateralis
muscle) of the thigh were used to determine the
thigh region (Potter et al. 2017; Berman et al
2016). Measurement points were determined on
the reference lines passing through the center of
the muscles in the thigh.

3. After the points were determined, ST
thicknesses (mm) in the calf and thigh regions

were measured on axial plan CT images with a

section thickness of 0.625 mm. All measurements

were taken from the left leg (Fig. 1,2).

Figure 1. Subcutaneous tissue thickness of the
calf region.

Figure 2. Subcutaneous tissue thickness of the
anterior (A) and lateral (B) sides of the thigh

Statistical analysis

To cite this article: ISMAILOGLU E, ISMAILOGLU EG. (2021). Evaluation of Subcutaneous Adipose Tissue in the Thigh and Calf Region for Subcutancons

Injection by Computed Tomography. MAKU ]. Health Sci. Inst., 9(2), 1-9

ISSN: 2148-2837/ MAKU J. Health Sci. Inst.



MAKU J. Health Sci. Inst. 2021, 9(2): 1-9.
doi: 10.24998 | maeusabed. 971037

Data were analyzed by using The Package for
Social Sciences (SPSS) 20 package program. The
number, percentile, mean and standard deviation
of the data regarding the physical measurements of
the individuals were presented. The ~test was used
difference between the ST
thicknesses in the thigh and calf regions based on

to analyze the

gender while the analysis of variance was used to
analyze the difference between the ST thicknesses
in the thigh and calf regions based on body mass
index. Statistical significance level was accepted to

be p<0.05.
E'thical Approach

Before the study, permission was obtained from
the ethics committee of non-interventional clinical
studies (dated 01/04/2020, decision no 239,
research number 220).

Results

Table 1 presents the descriptive characteristics of
the individuals included in the study. The mean age
of the participants was 56,29+17.44. 53,6%

Table 1. Descriptive Characteristics of Individuals

(n=75) were male, 21,4% (n=30) had normal
weight, 52,1% were slightly overweight (n=73) and
26,4% were overweight. (n=37) was found.
Participants’ index was

27,98%3.84.

mean body mass

Participants’ mean ST was 13,64£6,85, 8,82+7,21
and 6,15%3,12 mm, respectively in the thigh
anterior, thigh lateral and calf injection regions
(F=55,66; df=2; p=000) (Table 2). The post hoc
analysis determined that the ST thickness in the
anterior thigh was thicker than it was in the lateral
thigh (p<0.001) and in the calf region (p<0.001)
and the ST thickness in the lateral thigh was
thicker than the calf region (p=0.000).

The mean ST thickness according to the gender
was 18,241+7,07 mm in females and 9,64£3,19 mm
in males on the anterior thigh; 13,46£8,17 mm in
females, 4,81+2,16 mm in males on the lateral thigh
and 8,04£3,5 mm in females and 4,5£1,37 mm in
males in the calf region. The analysis showed that
the ST in the anterior thigh, lateral thigh and calf
injection regions was thicker in females (Table 3).

n %

Age (M1SD) (Min-Max)

Gender

Female

Men

Body mass index (ort£SS) (Min-Max)
20-24,99 (normal weight)

25 -29.9 (slightly overweight)

30-39.9 (overweight)

Total

56,29+17,44 (18-88)

65 46,4

75 53,6
27,9843,84 (20,83-38,46)

30 21,4

73 52,1

37 26,4

140 100

M= Mean; SD= Standard deviation;

Table 2. Subcutaneous Tissue Thicknesses at the Thigh and Calf Injection Sites of Individuals

ST thickness (n=140)

Statistical analysis

Regions MeantSD (mm) Min-Max F df P
Anterior thigh 13,65%6, 85 3,7- 44

Lateral thigh 8,8217,21 2,1-452 55,66 2 0,000
Calf 0,15%3,12 2,3-19,5

ST= Subcutaneous tissue; SD= Standard deviation; F= One Way Anova

4
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Table 3. Average Subcutaneous Tissue Thickness in Thigh and Calf Regions by Gender and Body Mass

Index
Anterior thigh Lateral thigh Calf
n ST thickness ST thickness ST thickness
(M1SD) (M1SD) (MtSD)
Gender
Female 65 18,24£7.07 13,46£8,17 8,04£35
Men 75 9,64%£3.19 481216 4,511,37
t= 9,04 p=.000 t= 8,3 p=.000 t=7,66 p= .000
Body mass index (kg/m?)
20-24,99 (normal weight) 30 8,6713,38 4,4%2.65 439+22
25 -29.9 (slightly overweight) 73 12,29+5 7,12+4.76 5,65+2,13
30-39.9 (overweight) 37 20,31%£7.22 15,75%8,83 8,5613,96
F=43,141 df=2 F=38,004 df=2 F=21,64 df=2
p=,000 p=,000 p=,000

ST= Subcutaneous tissue; M= Mean; SD= Standard deviation; t= Independent sample t test; F= Oneway Anova

The mean ST thickness according to the body
mass index was 8,671£3,38 mm on the antetior
thigh in normal-weight individuals, 12,2915 mm
on the anterior thigh in slightly overweight
individuals and 20,31£7,22 mm on the anterior
thigh in overweight individuals. On the lateral
thigh, ST thickness was 4,4£2,65 mm in normal-
weight individuals, 7,12+4,76 mm in slightly
overweight individuals and 15,75+8,83 mm in
overweight individuals. In the calf region, ST
thickness was 4,39%122 mm in normal-weight
individuals, 5,65£2,13 mm in slightly overweight
individuals and 8,56%£3,96 mm in overweight
individuals. According to body mass index, there
between ST
thicknesses in anterior thigh, lateral thigh and calf

was a significant difference

injection regions (Table 3).

ST on the anterior thigh was thicker than 4 mm in
99,3% of the individuals (n=139), thicker than 8
mm in 80,7% of the individuals (n=113) and
thicker than 12 mm in 53,6% of the individuals
(n=75). ST on the lateral thigh was thicker than 4
mm in 74,3% (n=104) of the individuals, thicker
than 8 mm in 39,3% of the individuals (n=55) and
thicker than 12 mm in 23,6% of the individuals
(n=33). ST on the calf region was thicker than 4
mm in 77,1% of the individuals (n=108), thicker
than 8 mm in 19,3% of the individuals (n=27) and

5

thicker than 12 mm in 12,3% of the individuals
(n=8). In addition, Table the
distribution of ST thicknesses greater than 4 mm,

4  presents

8 mm and 12 mm in all regions by gender.
Discussion

In subcutaneous injection, the drug is usually
administered to the abdomen, hips, arms and legs
with rotation. The anterior and lateral aspects of
the thigh on the leg are theoretically acknowledged
and used in practice (Potter et al. 2017; Berman et
al. 2016). In addition, a study reported that the
lateral aspect of the calf may used as a
subcutaneous injection site (Torun and Mutluay
2017). Therefore, this study aimed to evaluate the
suitability adult individuals’ thigh and calf regions
for subcutaneous injection with the help of CT.
For this purpose, thigh and calf injection sites were
measured for ST thickness with CT by a specialist
radiologist. The mean ST thickness values in the
anterior thigh, lateral thigh and calf injection
regions obtained from the measurements were
13,64+6,85, 8,82+7,21 and 6,15£3,12 mm
respectively. Similarly, the mean ST thickness in
the thigh region was calculated as 10.4 mm by
Gibney et al. (2010), as 7.92 mm by Akkus et al.
(2012), as 12.4+4.1 mm by Dalkiran (2014) and as
11.2 mm in by Akyer (2014). In the present study,
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ST on the anterior thigh was found to be thicker
compared to the lateral thigh and the calf region.
The study conducted by Torun and Mutluay
(2017) also reported that ST thickness on the
anterior thigh was quantitatively higher than that
of the lateral thigh. The ST thickness in the calf
region was found to range from 2.3 mm to 19.5
mm. In their study, Akyer et al. (2014) concluded
that the mean ST thickness in the calf region was

8,3147 mm. As a matter of fact, subcutaneous
adipose layer in the calf region is thinner than the
anterior and lateral aspects of the thigh. Similar
results were found in different studies as well
(Akyer et al. 2014; Pe’rez-Chirinos Buxade et al.
2018). Compared to other injection sites in the leg,
the calf region is thinner but short needles can be
used in this region.

Table 4. ST thicknesses greater than 4 mm, 8 mm and 12 mm by gender

ST thickness Female (n=65) Male (n=75) Total (n=140)
n % n ) n %
Anterior thigh
>4 mm 65 100 74 98,7 139 99,3
>8 mm 62 95,4 51 68 113 80,7
>12mm 42 64,6 33 44 75 53,6
Lateral thigh
>4 mm 61 92,8 43 57,3 104 74,3
>8 mm 48 73,8 7 9,3 55 39,3
>12mm 32 49,2 1 1,3 33 23,6
Calf
>4 mm 60 92,3 48 64 108 77,1
>8 mm 26 40 1 1,3 27 19,3
>12mm 8 12,3 - - 8 12,3

ST= Subcutaneous tissue

The subcutaneous injections, based on injecting
the drug into the subcutaneous adipose tissue,
require needles that must pass through the dermis
and reach the subcutaneous adipose tissue (Potter
et al. 2017; Berman et al. 2016). Since the blood
flow in the subcutaneous adipose tissue is slower
than the muscle layer, the administered drug is
absorbed at a more controllable rate (Lo Presti et
al. 2012). ST thickness is one of the parameters
that determines the suitability of the regions for
subcutaneous injection. The distance from the
skin surface to the muscle fascia largely depends
on ST thickness (Hirsch and Strauss 2019). In the
present study, ST thickness of the anterior thigh,
lateral thigh and calf region was measured to
evaluate the suitability of these regions for
subcutaneous injection. Needle length is one of
the main factors affecting the access to the
subcutaneous layer in subcutaneous injection

6

(Hirsch and Strauss 2019). Needle lengths used in
subcutaneous injection vary from 4 mm to 15 mm.
According to the measurement values obtained in
the study, it was found that the calf region was
suitable for a 4 mm needle in 77,1% of individuals,
for an 8 mm needle in 19,3% of individuals and
for a 12 mm needle in 12,3% of individuals. As a
result, it can be argued that the calf region is more
suitable for subcutaneous injection with a short
needle. For the 4, 8 and 12 mm needles, these rates
were found to be 99,3%, 80,7% and 53,6% on the
anterior aspect of the thigh and 74,3%, 39,3% and
23,6% on the lateral aspect of the thigh,
respectively. As can be seen, the chance of the
needle reaching the subcutaneous tissue decreases
in all regions as the needle length increases. This
will increase the risk of the needle reaching the
muscle tissue. These results are supported by the
literature. In the literature, it is recommended to
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use short needles in subcutaneous injections so
that the drug is not administered intramuscularly
(Hirsch et al. 2014; Bergenstal et al. 2015; Spollett
et al. 2016; Misnikova et al. 2017; Guo and Wang
2017; Hirsch and Strauss 2019).

It is now widely accepted that 4 mm pen needles
(pen injectors) are suitable for all patients, whether
they are adults or children, thin or obese, males or
females (Hirsch and Strauss 2019). The study
conducted by Tubiana rufi et al¢ (2009) concluded
that 84% of the injections made using 12,7 mm
needles in children were made into the muscle. It
is also known that the use of short needle tips (4-
5 mm.) reduces pain and is more effective in
controlling blood sugar (Diggle 2014; Hirsch and
Strauss 2019; Turan et al. 2019).

Subcutaneous adipose tissue thickness varies
depending on BMI, gender and injection site.
When the mean ST thicknesses in the thigh and
calf injection regions were analyzed by gender, it
was found that ST thickness was higher in females
in all measurement regions. Torun and Mutluay
(2017) reported that ST thickness was higher in
females compare to males in all regions where
subcutaneous injection was performed. Post-
pubertal females have an average of 5 mm more
subcutaneous adipose thickness compared to
males (Hirsch et al. 2014; Hirsch and Strauss
2019). The findings of the present study also
supportt the results of other studies (Gibney et al.
2010; Torun and Mutluay 2017). However,
Dalkiran’s (2014) study which used ultrasound for
measurements confirmed that gender had no
effect on the subcutaneous adipose tissue. Torun
and Mutluay (2017) reported the ST thickness
values as follows: 29,91 mm in females and 16,22
mm in males for anterior thigh; 29,08 mm for
females and 13,88 mm for males for lateral thigh
and 23,72 mm in females and 12,09 mm in males
for the calf region. In this study, it is noteworthy
that the mean thickness values were higher for all

regions (Table 4).

Torun and Mutluay measured the subcutaneous
tissue thickness with skinfold, while the present
study subcutaneous tissue thickness was measured

with CT. CT has the advantage of clearly
distinguishing adipose tissue from other tissues
and measuring directly from cross-sectional
images (Pe’rez-Chirinos Buxade et al. 2018; Fraiz
et al. 2020). In their study, Akyer et al. (2014)
measured the ST thickness in the calf region as
11.1 mm for females with US, while ST thickness
was found to be 22.2 mm with skinfold; the ST
thickness in the calf region was 5.5 mm for males
with US and 12.6 mm with skinfold. The analysis
demonstrated this difference as significant. The
study determined that there was a significant
difference not only in the calf region but also in
the thigh region and ST thickness values were
always higher with the skinfold method. Similar
studies also showed that all variables were higher
in skinfold measurement (Wagner et al. 2016;
Pe’rez-Chirinos Buxade et al. 2018). This
difference is explained by the fact that while other
methods directly measure the subcutaneous
adipose thickness, the measurements performed
with the skinfold caliper take subcutaneous
adipose tissue and double-layer skin thickness into
consideration as well (Akyer et al. 2014; Pe’rez-
Chirinos Buxade et al. 2018).

Subcutaneous adipose tissue thicknesses vary in
the thigh and calf regions according to the body
mass index. While the mean ST thickness of
overweight individuals was found to be
significantly higher than that of slightly overweight
and normal-weight individuals on the anterior
thigh, the mean ST thickness of overweight
individuals on the lateral aspect of the thigh and in
the calf region were found to be significantly
higher compared to individuals with normal-
weight. Accordingly, it can be concluded that as
BMI increases, the thickness of subcutaneous
adipose tissue increases. this result is consistent
with other studies (Dalkiran 2014; Hirsch et al.
2019). As a result, it was observed that BMI had
an effect on skin thickness and subcutaneous

adipose tissue.

It was found that the calf region was suitable for
subcutaneous injection when 4 mm needles were
used in 92,3% of the females and 64% of the
males. However, this ratio was found to be
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decreased as the needle length increased. When an
8 mm needle was used, the calf region was suitable
for subcutaneous injection in 40% of the females
and only 1,3% of the males. This shows that when
a needle longer than 8 mm is used in injection to
the calf region, the drug will reach the muscle
tissue, not the subcutaneous adipose tissue,
especially in males. This result also supports the
literature (Turan et al. 2019). Torun and Mutluay
also reported that injection to the calf region was
found appropriate in 75,3% of the males when an
8-mm needle was used and in 27,2% of the males
when a 15-mm needle was used. This result can be
explained by the fact that males have less
subcutaneous adipose tissue in the calf region and
thicker muscle layer compared to females. For this
reason, the needle tip longer than 8 mm, especially
in thin males or males with normal weight causes
the drug to be administered to the muscle (Turan
et al. 2019). Considering that 126 mm needles are
used in heparin injections, it is concluded that this
region is not suitable for females (12,3%) or males

(0%).
Conclusion

ST thickness on the anterior aspect of the thigh
was higher compared to the lateral aspect of the
thigh and the calf injection site. ST thickness at the
entire injection site higher in females compared to
males. ST thickness in the calf region was higher
than 4 mm in 77,1% of the individuals, higher than
8 mm in 19,3% of the individuals and higher than
12 mm in 12,3% of the individuals.
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Impact of Low-speed Drilling without Irrigation on Dental Implant Success
Diigiik Devirli Trrigasyonsuz, Frezlemenin Dental Inmplant Bagarisina Etkisinin Degerlendirilmesi
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2Saglik Bilimleri University, Faculty of Dentistry, Department of Periodontology, Istanbul, Turkey

Abstract: This study aimed to evaluate the effects of low-speed drilling without itrigation in implant site preparation
on marginal bone loss around dental implants and implant failure. The study included a total of 23 patients with partial
or complete edentation. The drilling of 44 implant sites in the study group was performed at low speed (50rpm)
without irrigation, while 30 implant sites in the control group were drilled at high speed (600rpm) with saline irrigation.
The same implant brand was used in both groups. In order to determine marginal bone levels, periapical radiographs
were taken immediately after implantation and at postoperative 3 months. Also, certain values including implant
failure rates, insertion torque values, bone quality in the implant site, drilling time, and total operation time were
recorded in the study. There was no statistically significant difference (p>0,05) between low-speed drilling without
irrigation (LDWI) and conventional drilling (CD) in terms of mesial, distal, and mean marginal bone loss. Implant
failure rates were also similar between the groups (p>0,05). Besides, no difference was observed between groups in
terms of insertion torque values, drilling time, and total operation time (p> 0,05). The findings of this study suggest
that the impact of LDWI on marginal bone loss in postoperative recovery petiod, implant failure, and initial torque
values is similar to that of CD protocol. However, further research with longer follow-up periods is needed to confirm
the reliability of this novel technique.

Keywords: Autogenous bone graft, Dental implant, Low-speed drilling without irrigation.

Oz: Bu calismanin amacy; implant yuvasmnin preparasyonunda dusik devitli irrigasyonsuz frezlemenin implant
etrafindaki marjinal kemik kaybina ve implantlarin kaybedilme oranmna etkilerinin degerlendirilmesidir. Calismaya
parsiyel ve total digsizlige sahip toplam 23 hasta dahil edildi. Caligma grubundaki 44 implantin frezlemesi 50rpm digik
devirli irrigasyonsuz sekilde yapilirken, kontrol grubundaki 30 implantin frezlemesi 600rpm devirli ve irrigasyonlu bir
sckilde yapildi. Her iki grupta da aynt implant markasi kullanildi. Matjinal kemik seviyelerini belirlemek icin tiim
implantlardan, yerlestirildikten hemen sonra ve postoperatif 3. ayda periapikal radyografiler alindi. Ayrica, caligmada
implantlarin kaybedilme orani, yetlestirme tork degerleri, implant yerlestirilen bélgedeki kemik kalitesi, frezleme ve
toplam ameliyat siireleri kaydedildi. Bu ¢alismada; disik devirli irrigasyonsuz frezleme (DDIF) ile standart frezleme
(SF) protokoli arasinda mesial, distal ve ortalama marjinal kemik kaybi1 diizeyleri acisindan istatistiksel olarak anlamlt
bir farklilik gorilmedi (p>0,05). Implantlarin kaybedilme oranlart da gruplar arasinda benzerdi (p>0,05). Ayrica,
implant yerlestirme tork degerleri, frezleme ve toplam ameliyat siirelerinde de gruplar arasinda farklilik gézlenmedi
(p>0,05). Bu calismanin bulgular, DDiFnin cerrahi sonrast iyilesme dénemindeki marjinal kemik kaybs, implant kaybi
ve baslangic tork degerlerine etkilerinin SF ile benzer oldugunu isaret etmektedir. Ancak, teknigin giivenilirligi
agisindan daha ileri ve uzun hasta takipli caligmalara ihtiya¢ vardir.

Anahtar Kelimeler: Dental implant, Disiik devirli irrigasyonsuz frezleme, Otojen kemik grefti.
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Introduction

Today, dental implants are widely used in the
treatment of partial or complete edentulism. The
success of dental implants ultimately rests on the
extent of osseointegration, that is, the direct
adhesion between the bone and the implant
surface. To ensure osseointegration, several
factors, such as the quality of the bone into which
implants are inserted, preferred surgical technique,
as well as the tssue compatibility, surface
properties, load transfer, and design of the implant
material, are known to play a role(Eriksson and

Adell, 1980).

During implant surgery, excessive stress and heat
should not be created on the bone, avoiding any
traumatic procedures. Excessive stress during the
procedure causes bone resorption, thus hindering
successful osseointegration. The most important
issue to consider while drilling an implant site in
the bone is the friction heat generated between the
burr and the bone (Eriksson and Adell 1986).
Authors reported that heating bony tissue to 47°C
for one minute leads to death of osteogenic cells
with no successful recovery (Tehemar 1999).
Exposing bones to high temperatures has been
found to cause dislocation in the cage structure of
hydroxyapatite ~ minerals and  microscopic
denaturation. Heat generation during the drilling
in the implant site is influenced by several factors
which include the torque applied by the surgeon
during drilling, drilling speed, drilling time,
irrigation and implant systems, design and
sharpness of the burr, material of the burr, bone
quality in the implant site, drilling depth and
patient-related factors (M&hlhenrich et al. 2015).

The speed of drilling is one of the key factors to
determine heat generation in the bone during
implant surgery. Excessive drilling speeds have
been reported to cause heat generation, which may
lead to thermal osteonecrosis by limiting the
effectiveness of irrigation. On the other hand,
some studies found that low-speed drilling might
require longer drilling time and higher drilling
torque as compared to high-speed drilling, thus
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resulting in overheating in the bone tissue (Gil et
al. 2017).

Dental implantology and surgical techniques are
now updated on a continuous basis. In most
implant systems, conventional drilling speeds
ranging from 600 rpm to 1500 rpm and abundant
irrigation are generally recommended to prevent
heat generation in the bone tissue (Sharawy et al.
2002; Reingewirtz et al. 1997). Recently, a novel
technique involving low-speed drilling without
irrigation (LDWI) has been proposed as an
alternative to conventional procedures employed
to prepare implant site during implant surgery.
This
harvesting, which could yield additional bone

technique allows autogenous bone
graft, one of the most important factors in implant
surgery today (Anitua et al. 2007). It has been
reported that the bone graft harvested during low-
speed drilling is easier to manipulate as compared
to grafts obtained through other methods such as
bone clamp and bone collector. As no irrigation is
used in this novel technique, contamination of the
collected autogenous graft with saliva can also be
avoided. In addition, low-speed drilling ensures a

more controlled osteotomy (Gaspar et al. 2013).

In this study, we aimed to determine the impacts
of low-speed drilling without irrigation on
marginal bone loss around implant site, number of
failed implants, insertion torque values and
operation time, as it is becoming a more common
clinical application despite limited amount of
scientific evidence.

Material and Methods
Study Design

This randomized, controlled, clinical trial included
23 patients without any systemic complaints who
presented to the Department of Periodontology at
the Dentistry Faculty of Inonii University. A total
of 74 dental implants (36 maxillary and 38
mandibular implants) were applied in 23 patients
with partial or complete edentation. Prior to the
commencement of any research protocol, a
written approval (no. 2017/71) was obtained from
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Malatya  Ethics
Investigations. Besides, a written informed

Committee  of  Clinical
consent was obtained from each participant before
the application of implant treatment.

Two groups were formed: a study group and a
control group. In the study group, a new protocol
of low-speed drilling without irrigation (LDWI) at
50 rpm, with initial drilling performed at a speed
of 600 rpm, was used in the preparation of implant
sites (n = 44).

In the control group, conventional drilling (CD)
protocol was employed, where implant sites were
drilled at a speed of 600 rpm with irrigation using
physiological saline (n = 30).

In the study, some patients received implants
prepared through both CD and LDWI protocols
in their different quadrants, in an attempt to rule
out possible differences in implant success due to
the personal physiological factors.

Patients
Inclusion critetia

Patients volunteering to participate in the study
and meeting the following the criteria were
included in the study.

® Age over 18 years

® At least one missing tooth

® Alveolar crest thickness greater than 5 mm
® No systemic health complaints

Exclusion criteria

Patients meeting the following the criteria were
excluded from the study.

® Non-steroidal anti-inflammatory drug allergy

e History of periodontitis during the implant
treatment

® History of chemotherapy and/or radiotherapy

® Tobacco consumption
® Existence of pregnancy or possible pregnancy
® Diseases affecting oral mucosal health

® Systemic disease and drug use that may cause
surgical complications

e History of recent tooth extraction in the
treatment area (within 4 months of the treatment)

® Failure to attend follow-up appointments
scheduled after the operation

Surgical Technique

All surgical procedures were carried out in
accordance with sterilization and disinfection
guidelines in an operating theater in the

Department of Periodontology at the Dentistry
Faculty of Inonu University. Prior to surgery,
implant areas were anesthetized with local
anesthetics (Maxicaine Fort, Articaine
hydrochloride 80 mg + epinephrine 0.020
mg/ampoule). After the state of anesthesia was
achieved, sulcular and crestal incisions were made
in the implant area by means of a scalpel size no.
15 (Broche Medical scalpel blade, carbon steel).
Next, the mucoperiosteal flap was raised through
the use of a periosteal elevator (Schwert Periosteal
Elevator, Hu-Friedy) to proceed with the

preparation of the implant site.

Figure 1. Surgical instruments used for dental
implants.

In preparation of the implant site, the initial
drilling was performed at a speed of 600 rpm with
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irrigation. Then, two groups were formed as study
group and control group. In the study group,
drilling was continued at 50 rpm without irrigation,
while in the control group the implant site was
drilled at 600 rpm with irrigation using
physiological saline.

Once the implant site had been prepared, the
selected implant was inserted in the site by means
of a carrier piece. All implants in the study were
positioned at bone level or Imm below the bone
level. As we preferred a two-stage dental implant
placement method, first the closure screws were
inserted and then the wound edges were primarily
closed with 4.0 propylene sutures (Dogsan,
Istanbul, Turkey) to cover the implant head. All
these surgical procedures were performed by a
single surgeon for the standardization of

treatments.

Figure 2. Autogenous graft collected with LDWI
technique.

Measurement of Insertion Torque

Initial stabilization of the implants was evaluated
by measuring the insertion torque values. In
accordance with the manufacturer’s
recommendations, the torque values were
measured by a manually calibrated torque ratchet
with a digital display. The torque values recorded

here were grouped as follows:
T1: 0-19 Nem

T2: 20-40 Ncm

T3: 41-60 Ncm

T4:> 60 Ncm

Assessment of Bone Quality

The jawbone types of the patients were graded
subjectively on a scale of 1 to 4 by the surgeon
placing the implants based on the resistance to the
drilling process during preparation of the implant
sites, in accordance with the classification criteria
specified by Bra-nemark et al. 1985 (Bra-nemark et
al. 1985).

According to this classification,

* Type I: Almost the entire bone is composed of
homogenous compact bone with small amount of

trabeculae in the center.

* Type 1I: The bone is composed of a thick layer
of compact bone surrounding a core of dense
trabeculae.

* Type 111: The bone is composed of a core of low-
density trabeculae surrounded by a thin layer of
cortical bone.

* Type IV: The bone is composed of fine
trabecular bone surrounded by a thin layer of
compact bone.

Measurement of Operation Time

The duration of the operation and the total time
of drilling (excluding the initial drilling) were
recorded by an assistant with a chronometer. Then
the operation times were classified as follows:

Al: Less than 10 minutes (min)

A2: 10 minutes and more

The drilling times were classified as follows:
F1: 0-25 seconds

F2: 25.1-40 seconds

F3: 40.1-50 seconds

F4: 50.1 seconds

Postoperative Care
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After surgery, each patient was advised to apply an
extraoral ice compress to the affected area for 24
hours. A nonsteroidal anti-inflammatory analgesic
drug (ibuprofen 600 mg 2x1) was prescribed for 4
days, as well as antibiotics (500 mg amoxicillin 3x1)

and chlorhexidine mouthwash (3x1) for one week.

In addition, important points in the postoperative
care were explained to each patient either verbally
or in writing. The sutures were remove done week
after the surgery.

Measurement of Marginal Bone Loss

Standardized  periapical ~ radiographs  taken
immediately after placement of the implants and at
postoperative 3 months were transferred to digital
media. The X-ray images were assessed in
accordance with specifications described by
Dinato et al. Accordingly, all X-ray images were
sent using the same equipment with a focus
distance of 70 kVp, 8 mA, 0.2 sec and about 30
cm. Next, the size of the dental implants was
measured using the Planmeca Romexis 3.5.1.R
program on periapical radiographs. The size of the
implants measured on the radiograph was
calculated to find their direct proportion to the
actual size of the implant and then the amount of
growth on periapical radiographs was calculated.
The mean matginal bone levels measured from
mesial and distal points with reference to the
implant neck were determined according to the
amount of growth. The difference in marginal
bone levels obtained from both digital periapical
radiographs was measured and recorded 3 times by
two researchers. The mean bone level percentage
for an implant was calculated by taking the mean
value of the mesial and distal measurements (M +
D)/2) (Figutes 3.3 and 3.4) (Kili¢ et al. 2013;
Dinato et al. 2016; Sesma et al. 2016)

Statistical Analysis

The research data were analyzed on the software
package called IBM SPSS Statistics 22 for

Table 2.Mean matginal bone loss around implants.

statistical analysis (SPSS IBM, Turkey). The
Shapiro-Wilk test was used to determine whether
the parameters departed from normality, and we
found that the parameters did not show normal
distribution. Mann-Whitney U test was used for
the comparison of parameters between groups.
Chi-squate test, Fishetr's Exact Chi-square test,
Continuity (Yates) Correction and Fisher Freeman
Halton test were used for comparison of
qualitative data. A p-value less than 0.05 (p<0.05)
was considered statistically significant.

Results

This study included a total of 74 dental implants
(44 in the study group and 30 in the control
group). The demographic data of the patients are
presented in Table 1. Three implants in the study
group and two implants in the control group failed
in the osseointegration phase, thus the success rate
of all implants was 93.3%. There was no implant
or patient excluded from the study in either group.

Table 1.Demographic characteristics of the
patients by groups

LDWI CD
Number of patients 15 14
Number of implants (n) 44 30
Age (years) 49.3 43.8
Gender
Female 7 7
Male 8 7

The mean marginal bone loss was 0.49+0.42mm
in the radiographic evaluation (at 3 months) of the
implants placed in the LDWI group and
0.44£0.35mm in the control group, and there was
no statistical difference between groups. In
addition, there was no statistically significant
difference between groups in terms of mesial and
distal marginal bone loss (p>0.05) (Table 2).
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LDWI (n=44) CD (n=30) P
MeantSD Mean*SD

Mesial marginal bone loss (mm) 0.45%0.40 0.43%0.35 0.700

Distal marginal bone loss(mm) 0.531+0.47 0.4510.39 0.431

Mean marginal bone loss(mm) 0.4910.42 0.44%0.35 0.537
Mann-Whitney U Test.
Table 3. Implant failure rates.

LDWI (n=44) CD (n=30) Total (n=74) P
n (%) n (%) n (%)

Implant loss

Yes 3 (%6.8) 2 (%6.06) 5 (%6.7) 21.000

No 41 (%93.1) 28 (%093.3) 69 (793.3)

IFisher Freeman Halton Test; 2Continuity (Yates) Correction; *p<0.05; T1:0-19, T2:20-40, T3:41-60, T4:>60.

Table 4.Insertiontorque values and bone quality in implant sites

LDWICD Total

p
(n=44) (n=30) (n=74)
Bone Quality
Type 1 1 (%2.3) 2 (%0.7) 3 (%4.1) 10.720
Type 2 16 (%36.4) 13 (%43.3) 29 (%39.2)
Type 3 21 (%47.7) 12 (%40) 33 (%44.6)
Type 4 6 (%13.6) 3 (%10) 9 (%12.2)
Insertion Torque
T1 9 (%20.5) 5 (%16.7) 14 (%18.9) 10.532
T2 18 (%40.9) 12 (%40) 30 (%40.5)
T3 5 (%11.4) 1 (%3.3) 6 (%8.1)
T4 12 (%027.3) 12 (%40) 24 (%32.4)

L Chi-square Test; 2 Fisher’s Exact Test; 3 Fisher Freeman Halton Test; *Continuity (Yates) correction; *p<0.05.

About 6.8% of the implants in the LDWI group
and 6.6% of the implants in the control group

were lost and there was no statistically significant (Table 4).
difference between the groups (p>0.05) (Table 3).
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Both groups showed similar bone quality in the
regions where implants were placed (p>0.05)
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Table 5.Drilling and operation times

LDWI CD Total (n=74) P
(n=44) (n=30)
Drilling time
F1 (%) 22 (%50) 11 (%36.7) 33 (Y044.6) 10.167
F2 (%) 17 (%38.6) 9 (%30) 26 (%35.1)
F3 (%) 2 (%04.5) 4 (%13.3) 6 (%8.1)
F4 (%) 3 (%06.8) 6 (%20) 9 (%12.2)
Operation time
Al (%) 22 (%50) 11 (%36.7) 33 (%044.6) 20.371
A2 (%) 22 (%50) 19 (%63.3) 41 (%55.4)

Fisher Freeman Halton Test; *Continuity (Yates) Cotrection; ¥*p<0.05
F1:0-25sec, F2:25.1-40sec, F3: 40.1-50sec, F4:50.1sec; Al:Under 10 min, A2:Over 10 min.

There was no statistically significant difference in In both LDWI and CD groups, there was no
the initial torque values between the LDWI and statistically significant correlation between implant
CD groups (p>0.05) (Table 4). failure and torque values, drilling and operation

times (p> 0.05) (Table 6, 7).

There was no statistically significant difference
between the groups in terms of drillingand
operation times (p> 0.05) (Table 5).

Table 6.Evaluation of the relationship between implant failure and initial torque values, drilling and
operation times in the LDWI group.

Implant Failure P
No n (%) Yes n (%)
Initial torque values
T1 9 (%100) 0 (%0) 10.223
T2 18 (%100) 0 (%0)
T3 4 (%80) 1 (%20)
T4 10 (%83.3) 2 (%16.7)
Drilling time
F1 21 (%95.5) 1 (%4.5) 10.548
F2 16 (%94.1) 1 (%5.9)
F3 2 (%100) 0 (%0)
F4 2 (%066.7) 1 (%33.3)
Operation time
Al 21 (%95.5) 1 (%4.5) 20.345
A2 20 (%90.9) 2 (%9.1)

IFisher Freeman Halton Test; 2Fisher’s Exact Test; T1: 0-19 Ncm, T2: 20-40 Ncm, T3: 41-60 Ncm, T4: >60 Ncm;
F1: 0-25 sec, F2: 25.1-40 sec, F3: 40.1-50 sec, F4: 50.1 secAl:Under 10 min, A2:Over 10 min.
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Table 7.Evaluation of the relationship between implant failure and initial torque values, drilling and

operation times in the CD group

Implant Failure P
No n (%) Yes n (%)
Initial torque values
T1 4 (%80) 1 (%20) 10.366
T2 12 (%100) 0 (%0)
T3 12 (%92.3) 1 (%07.7)
Drilling time
F1 11 (%100) 0 (%0) 11.000
F2 8 (%88.9) 1 (%11.1)
F3 4 (%100) 0 (%0)
F4 5 (%83.3) 1 (%016.7)
Operation time
Al 10 (%90.9) 1 (%9.1) 20.537
A2 18 (%094.7) 1 (%5.3)

1Fisher Freeman Halton Test; 2Fisher’s Exact Test; T1: 0-19 Ncm, T2: 20-40 Ncm, T3: 41-60 Ncm, T4: >60 Ncm
F1:0-25 sec, F2:25.1-40 sec, F3: 40.1-50 sec, F4: 50.1 secA1l:Under 10 min, A2:Over 10 min.

Discussion

This study was catried out to determine the impact
of LDWI and CD protocols on marginal bone loss
around dental implants and implant failure. When
the effect of LDWI on marginal bone loss and
implant failure rates was assessed, early results
were found to be similar to those of CD protocol.
It was also observed that the insertion torque
values, drilling and operation times did not differ

between the groups.

Modern implantology has been showing a
constant progress over the past century (Fiorellini
et al., 1998; Lioubavina-Hack et al., 20006). Today,
implant surgery often requires bone graft material
depending on the amount of insufficient bone in
the host tissue. It has been reported that the most
ideal bone grafts used in implant surgery are of
autogenous origin. Clinicians usually obtain
autogenous bone grafts by using instruments
specifically designed to harvest bone during
drilling in the jawbone or through suction tip to
collect bone particles produced by drilling.
However, autogenous bone grafts harvested
through these methods are generally inadequate

and contaminated by oral bacteria existing in saliva
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(Kim et al. 2010). Anitua et al. (2007) introduced a
protocol for the preparation of the implant site,
where initial drilling is performed at 800 rpm with
irrigation and the subsequent drilling is continued
at 50 rpm without irrigation by progressively
increasing the diameter of the burr. They reported
that this protocol could easily yield more
autogenous bone graft that is not contaminated by
saliva as compared to other methods. It has also
been reported that this technique does not impair
bone tissue viability and that implants do not
interfere with osseointegration process. Since the
introduction of LDWI protocol in the literature,
several studies have been carried out to examine
the effects of this technique on the temperature
change in the bone tissue. In their study conducted
on pig rib bones, Kim et al. (2010) compared the
effects of conventional drilling (1200 rpm) and
low-speed drilling (50 rpm) on temperature
changes in bone using infrared thermography. In
this study, they found no significant difference
between the groups in terms of temperature
increase, reporting that drilling at 50 rpm without
irrigation did not cause excessive heat in bone and
that a few degrees of temperature difference might
be related to the butr diameter. Giro et al. (2013),
carried out on diaphysial radius of beagles,
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examined the effects of osteotomy at 900 rpm with
irrigation and osteotomy at 50 rpm without
irrigation on implant integration. They found that
both techniques yielded similar results and did not
affect implant integration in the eatly integration
period, based on the measurements of bone-to-
implant contact and bone area fraction occupancy
in follow-up period at 2 and 4 weeks. In their study
on rabbit tibia, Gaspar et al. (2013) investigated the
histological sections of the implant sites drilled at
50 rpm without irrigation and at 800 rpm with
irrigation, and they reported that both surgical
techniques protected the vitality of the bone cells.
In their laboratory study on type 4 bovine bone
disks, Delgado Ruiz et al. (2018)compared the heat
changes caused by LDWI technique(50 rpm, 150
rpm, 300 rpm) and drilling at 1200 rpm with
irrigation. They concluded that LDWI design
caused a temperature increase at the coronal and
apical levels, though it remained below the critical
level of 47°C.(Oh et al. 20106), in a study on
experimental D1 bone, reported that LDWI (50
rpm) and the high-speed drilling with irrigation
(1500 rpm) did not cause overheating in the bone
tissue. The research in the relevant literature
indicates that low-speed drilling without irrigation
causes no significant change in bone temperature,
but all of the previous work seems to consist of
laboratory or animal studies. For this reason,
clinical studies on humans are needed to fully
understand the effects of LDWI protocol on bone
tissue. Our study therefore aimed to examine the
clinical effects of the implant site preparation with
LDWTI on human jawbone, as clinical applications
of this novel technique are becoming widespread
day by day and respective scientific evidence is
currently rather limited in the literature.

Even though various methods are employed in
evaluating marginal bone around implants, the
still
of dental

most common tool is

radiographs.

Radiological evaluation implants
involves the use of several different imaging
methods. Some researchers utilize periapical
radiographs to evaluate the bone around implants
in clinical trials, while others prefer panoramic
1995;

radiographs  (Leimola-Virtanen et al

18

Spiekermann et al. 1995; Romeo et al. 2002).
Akesson et al. (1992) compared panoramic and
periapical radiographs in evaluating marginal bone
and reported that the image quality of periapical
radiographs was superior. Panoramic radiographs
have certain disadvantages; for instance, they
cannot provide a detailed image of the bone level
around the implant and radiographic images of the
implants placed in the anterior region often suffer
from deformation and superposition. For this
reason, periapical radiographs are preferred in
periodic monitoring after an implant surgery
(Akesson et al. 1992; Astrand et al. 2002; Buser et
al. 1997). In our study, we therefore used periapical
radiographs to calculate the amount of bone graft
required and marginal bone loss during routine
follow-up of patients.

Nowadays, radiographic evaluation through
computer-assisted measurements allows a more
precise assessment of the peri-implant regions.
Moberg et al. (1999) used a computer-assisted
measurement method to determine the bone level
around the implants in a clinical trial. During the
measurement, each radiograph was evaluated by
comparing the radiographic and actual dimensions
of the implants in order to rule out possible errors
that might be caused by the magnification
differences. Wyatt et al. (2001) reported that the
computer-assisted measurement of bone level
around the implant was more advantageous and
indicated that different perspectives between
individuals in the measurements made with
magnifiers could vary significantly. Therefore, in
our study, computer-assisted measurements were
performed to increase the precision of the results
obtained on periapical radiographs taken to assess
the amount of bone resorption around the

implants.

Today, widespread adoption of dental implants
has brought about the need for more research to
maximize the reliability of implant treatment and
successful survival of implants (Sesma et al. 2016).
To that end, some success criteria have been
defined in order to evaluate the state of dental

implants. These criteria mainly cover subjective
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complaints such as pain, foreign body sensation,
infection, neuropathy, paresthesia, survival and
mobility of implants, and radiographic marginal
bone loss (Cetiner and Zor, 2007). According to
Albrektsson et al. (1986), marginal bone loss of <
1 mm in the first year after an implant has become
functional and < 0.2 mm annually in the following
years is considered successful. In Brinemark
implant systems, the total loss in the marginal bone
should be about 1.2 mm after one year of loading
in active implants. It has also been reported that
the mean annual bone loss should not exceed 0.1
mm in the follow-up period (Astrand et al. 2002).
Oh et al. (2002) mentioned that the initial marginal
bone loss in the osseointegration process of the
implant is affected by surgical trauma, excessive
occlusal loading, peri-implantitis, peak module of
the implant, and the way the surgical procedure is
performed. Misch et al. (1999) stated that marginal
bone loss during implant osseointegration was
0.21 mm for impacted implants and 0.36 mm for
exposed implants. Pham et al. (1994) reported
increased bone loss with prolongation of
osseointegration in implants, with a mean bone
loss of 0.48-0.96 mm in the 3-6 month period
before loading. In the current literature, there
exists no study to examine the effects of LDWI on
marginal bone loss. In our study, the marginal
bone loss measured in LDWI and CD groups were
similar at the end of the 3-month osseointegration

process.

While a failure occurring prior to implant
osseointegration is considered an early failure,
failures occurring after osseointegration under
functional forces are categorized as late failure
(Brunski 1992). Factors causing early failure of

implants include bone necrosis, bacterial
contamination, poor bone quality,
micromovement of the implant, premature

loading and inadequate primary stabilization (Lee
et al. 2011). Dental implants usually feature a
relatively high pre-loading success rate (Oh et al.
2002). Relevant studies have generally reported an
implant failure rate of 2-3%. Chrcanovic et al.
(2017) reported early failure in 642 of 10,096
implants (6.36%) in a retrospective study. In
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another retrospective research by Lin et al. (2018),
194 of 30,959 implants (0.6%) were reported to
suffer early failure. Friberg et al. (1991) stated that
69 of 4,641 (1.5%) Brinemark implants included
in the study failed during the osseointegration
period. It is evident that implant failure rates may
vary significantly from one study to another, which
can be associated with the fact that implant failure
may be caused by several factors, such as preferred
surgical technique, implant surface characteristics,
competence of the surgeon, and patient-related
risk factors. There is no previous work in the
literature attempting to determine the relationship
between LDWI and implant failure. In our study,
the implant failure rate was 6.8% in LDWI group
and 6.6% in the control group, with no significant
difference between groups. The rates of implant
failure reported by the above-given corpus and
meta-analyses involve great number of dental
implants. However, the total number of implants
in our study was only 74. For this reason, further
research including larger number of implants with
longer follow-up periods is warranted to confirm
the reliability of the implant failure rates achieved
by LDWI protocol.

Campos et al. (2012) reported that high insertion
torque values could trigger bone necrosis and thus
cause implant failure. Ottoni et al. (2005) reported
that every 9.8-Ncm increase in torque values
reduced the risk of implant failure by 20%, but
there was no significant relationship between
insertion torque and implant failure. In their
systematic review, Berardini et al. (2016) compared
the effects of high and low insertion torque values
on implant failure, and they found that insertion
torque had no significant impact on implant
failure. In our study, we found no correlation
between insertion torque values and implant

failure rates.

The temperature increase in the bone is directly
proportional to the drilling time, and one of the
primary factors to extend the drilling time is
obviously the drilling speed. In a study by Stelzle
et al. (2012), which compared three different
drilling systems (piezosurgery, spiral burr, trephine
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burr),implant site preparation with spiral burr took
5.9 seconds, with trephine burr 7.3 seconds and
with piezoelectric surgery 19.5 seconds. They also
reported that the lowest temperature measured at
maximum load was achieved by spiral burr (40.3
°C) followed by trephine burr (43.9 °C) and
piezoelectric surgery (48.6 °C). Rashad et al. (2011)
in their study on animal bones, compared two
ultrasonic devices and a conventional device for
implant site preparation, and they concluded that
preparation with ultrasonic devices resulted in
higher bone temperature and longer drilling time,
also suggesting that ultrasonic devices can be
safely used by increasing the amount of irrigation.
Kim et al. (2010) demonstrated lower drilling
speed increased drilling time but caused no higher
bone temperature. Delgado Ruiz et al. (2018) also
reported that the drilling process took longer at
low speeds and the amount of heat generated in
the bone increased while remaining below the
critical threshold of 47°C. Reingewirtz et al.(1997),
on the other hand, concluded that the drilling
speed would increase the drilling time, which in
turn could cause higher bone temperature.
Thompson et al. (1958) also reported that the
lower drilling speed should require more time and
thus generate more heat, adding that increased
heat would create necrotic bone tissue in the
implant site and result in implant failure or lower
implant success. In our study, we also recorded
and compared the drilling and operation times
required in LDWI and control groups. In addition,
the relationship between implant failure and
drilling and operation times was examined. Our
results showed that both groups had similar
drilling and operation times, with no significant
the
Accordingly, low-speed drilling had no effect on

difference in rates of implant failure.
the duration of operation and drilling. The similar
operation and drilling times in the study and
control groups could be explained by the fact that
initial drilling was performed at standard speed
with irrigation, and so the implant failure rates

showed no significant difference between groups.

Conclusion

20

Based on the results of our study, we conclude that
low-speed drilling without irrigation can be safely
applied for implant site preparation in clinical
settings. However, further studies are needed for
this novel technique to become a routine clinical

practice.
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Abstract: Preservation of telomere length suggests that it can play an active role in avoiding diseases that can be
seen with aging and in avoiding cellular aging. Telomeres shorten slightly with each cell division. Telomerase enzyme
is responsible for elongation of telomere sequences. Immunoglobulins can be thought of as the molecular structure
of antibodies. IgG making up 75-80% of antibodies. The aim of this study is to evaluate the levels of IgG and
telomerase enzyme, which have an important place in the immune system with aging. The research material consisted
of a total of 46 animals of Simmental breed, 1-day-old 8 calves, 6-month-old 8calves, 1-year-old 8 calves, 4-yeat-old
12 and 6-year-old 10 cattle in various farms. After the blood samples taken from the animals were centrifuged, their
serums were removed and telomerase enzyme levels and IgG levels were measured and compared by ELISA method.
As a result, in this study, it was observed that telomerase enzyme activity decreases with aging. While IgG levels did
not decrease in the first four groups, a positive correlation was found between IgG and telomerase values in 6-year-
old animals. In addition, no significant difference was observed in animals in the same age groups.
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Oz: Telomer uzunlugunun muhafaza edilmesi yaslanmayla gorilebilecek hastaliklardan kaginmak ve hiicresel
yaslanmadan sakinmada etkin bir rol dstlenebilecegini akillara getirmektedir. Telomerlerin boylart her hiicre
bélinmesinde bir miktar kisalir. Telomer dizilerinin uzatilmasindan telomeraz enzimi sorumludur. Immunglobulinler,
antikorlarin molekiler yapist olarak distintlebilir. IgG antikorlarin %75-80’nini olusturur. Bu ¢alismanin amaci yasin
ilerlemest ile immun sistemde 6nemli yeri olan IgG ile telomeraz enziminin seviyelerini degerlendirmektir. Arastirma
materyalini, gesitli ¢iftliklerde bulunan Simental 1k, 1 giinliik buzagi 8 adet, 6 aylik buzag: 8 adet, 1 yaginda dana 8
adet, 4 yasinda 12 adet ve 6 yasinda 10 adet sigir toplam olarak 46 hayvan olusturdu. Hayvanlardan alinan kan 6rnekleri
santrifiij edildikten sonra serumlari ¢ikarilarak ELISA yontemi ile telomeraz enzim diizeyleri ve IgG diizeyleri 6l¢tlip
karstlagtirildi. Sonug olarak bu calismada yaslanmayla birlikte telomeraz enzim aktivitesinin azaldig gézlenmistir. {1k
dort grupta IgG dizeyi azalmazken 6 yasindaki hayvanlarda IgG ve telomeraz degerleri arasinda pozitif korellasyon
iliskisi saptanmistir. Ayrica ayni yas gruplarinda olan hayvanlarda anlamh fark gézlenmedi.
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Introduction factors. If the immune system loses its resistance

and the level of immunity decreases, disease-

The immune system protects the organism against causing factors may develop in the body.

foreign substances and tumor cells. Fights virus Suppression of the immune system weakens the

and bacterial infections. It can be considered as a body's defense mechanism against pathogenic

system consisting of some cells and organs that microorganisms (Wilkie, 1974). Respiratory and

protect the body against abnormal biological digestive problems that can be frequently seen in
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newborn calves may be immunological, genetic,
microbiological, and
nutritional (Roy, 1980). It has been reported that

immunoglobulins are used in cases of passive

physical, psychological

transfer  failure, myelofibrosis, autoimmune
thrombocytopenia and hemolytic anemia that may
occur in newborns (Kol, 2008). The antigenic,
physiochemical and biological properties of
immunoglobulins differ. They are structurally
types
observed in ruminants as IgA, IgG, IgM and IgHE
(Bergmann-Leitner, 2008). IgG, which is the most
immunoglobulin in the blood,
85-90% of  the
immunoglobulins found in blood serum and
colostum (Klaus et al., 1969). IgG’s can bind to

two antigens due to their bivalent structure. It can

diverse. 4 of immunoglobulins were

abundant

constitutes almost

participate in the agglutination reaction with 2
bacteria or form an immune complex (Gershwin,
1990). IgG have an effective role in bacterial
agglutination and opsonization, toxin
neutralization and virus neutralization (Mehra et

al., 2006).

Telomerase activity is an important determinant of
telomere length in mammalian cells, in which lack
of telomerase activity could exacerbate cell
senescence,
tissues (Richard son et al, 2014). Telomerase

especially in highly proliferative

activity has been shown to be specifically
expressed in immortal cells, cancer and germ cells
where it compensates for telomere shortening
during DNA replication and thus stabilizes
telomere length (Hatley, 1997). It affects not only
the telomere, but also the immune and cell
functions (Effros, 2011). In some studies, it has
been observed that it has a short and long-term
effect on the immune system, and it has been
reported that telomere shortening causes a
decrease in defense against infections (Miller,
2000). Telomere activity and telomere length are
effective in the pathobiology of diseases that can
be seen in humans (Blasco, 2005). Oxidative stress
that increases in diseases mnegatively affects
telomere sizes. In studies on fibroblasts, it has
that affects

telomere lengths to a large extent. In this study on

been reported oxidative stress

fibroblasts, it was reported that oxidative stress
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factor inhibits telomerase enzyme activity in
telomeres and causes more damage compared to
non-telomeric ~ chromosomal DNA  (Von
Zglinicki, 2000). The aim of this study is to
investigation of the relationship between IgG and
telomerase immunglobulin in Simental Cattle in
different age groups.

Materials and Methods

This study was conducted within the scope of the
Board decision of Burdur Mehmet Akif Ersoy
University Rectorate Animal Experiments Local
Ethics Committee dated March 13, 2019 and
numbered 503.

The research material was composed of cattle in
farms in Burdur province. The animals to be used
in this research study are in different age groups
and blood samples were collected on the condition
that they are only Simental race. Blood samples
were collected from a total of 46 animals. Group
1: 8 calves (4 females, 4 males) of 1 day old, Group
2: 8 calves (4 females, 4 males) of 6 months, Group
3: 8 calves (4 females, 4 males) 1 year old ( Heifer),
Group 4: 4 years old 12 (6 female, 6 male) cattle,
Group 5: 6 year old 10 (5 female, 5 male) Simental
breed cattle were used. Those who are 1 day old
took colostrum up to 10% of their live weight. No
disease symptoms were observed during the blood
collection process, and no problems were found in
eating and drinking and physiological functions.
Vaccines were made within the routine vaccination
program of the Ministry of Agriculture and
Forestry (Brucella, alum, LSD). Venous blood
samples from all cattle were taken from the vena
jugularis into negative pressure tubes with the help
of a 21 gauge needle Vacutainer® holder. Silicone-
based plastic tubes (9 ml) with clot activator were
used for serum samples. The collected blood
samples were ensured to coagulate, and their
serums were removed in a centrifuge device at
4000 tpm / 5 min. The extracted serum samples
were evenly transferred to Eppendorf tubes (1.5
ml) using a micropipette. The tubes recorded by
writing sample numbers on them were stored at -
20 © C untl they were processed. A total of 46
blood serum from all cattle was measured for
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telomerase enzyme and IgG by ELISA test. The
Bio-X Diagnostics S.A ELISA, Belgium 'test was
used for immunoglobulin. For the telomerase
For the
detection of Bovine Telomerase catalog Number:
MBS281594) was used.

enzyme ‘Mybiosource quantitative

Statistical Analysis

Findings were evaluated using IBM SPSS 22.0 for
Windows package program. Shapiro-Wilk test was
used to determine the compatibility of the data for
normal distribution. Multi-group comparisons
were determined by the Kruskal-Wallis test, since
the data were not distributed normally. Spearman
Correlation coefficient was used to analyze the
relationship between variables.

Results

Blood samples were collected from a total of 46
animals in the study. According to the results,
although the value of telomerase enzyme gradually
decreased, statistically no significant difference
was observed in animals between 1 day and 6
months of age and between 1 year and 4 years old
animals. However, a significant decrease in the
level of telomerase enzyme was detected in
animals aged 6 years. According to our findings,
the level of telomerase enzyme decreased with the
advancement of age. When looking at the level of
IgG in 1-day-old animals, it was at the lowest level
and increased to 4 years of age, while a decrease
was observed after 6 years (Table 1). In the study,
no significant difference was found in animals of
the same age group. There was no change
according to gender.

Discussion

According to scientists, with increasing age, the
body's vulnerability to infection gradually
increases (Tarry-Adkins et al., 2019). Age-related
decline in immunity is characterized by stem cell
depletion, telomere shortening and impaired cell-
to-cell communication, resulting in an increased
patient risk of disease. Recent data have shown
that chronic inflammation has a strong effect on
immune aging and is closely related to telomere
length (Jose et al., 2017). Aging is associated with
the increasing  prevalence of  multiple
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comorbidities, including infectious and malignant
diseases. Many of these disorders are thought to
be caused by a decline in immunity due to aging.
The immune system consists of a large number of
different immunocompetent cells with specific
functions that regroup into the adaptive or innate
arms of the immune system. In recent years,
increasing efforts to characterize the immune
system of elderly people have revealed that most
immunocompetent cell compartments have
qualitative ~ and  quantitative  impairments
(Giraudeau et al., 2019). Studies examining
telomere length and telomerase activity focus on
the potential interactions between inflammation
and telomere biology in immunological aging.
Telomere shortening during cell division is a
critical process in the progression to aging, and
telomerase may play an important role in
immunological aging (Jose et al., 2017). IgG, which
is the most abundant immunoglobulin in blood,
constitutes approximately 85-90% of
immunoglobulins in blood serum. Immunolubin
Gs are molecules produced by the immune
systems of multicellular animal organisms to
combat organic structures that are not of their
own. They have a glycoprotein structure. They can
be detected in all body fluids (Tizard, 2004). In this
study, the values of IgG and telomerase enzymes
in cattle of different age groups were investigated.
A significant difference was found between the
IgG values of one-day-old newborn calves and the
values of 6 months old, 1 year old, 4 years old and
6 years old cattle and the values were observed to
increase gradually. However, while IgG values
increased from 1 day to 4 years old, a decrease was
detected in animals aged 6 years. According to our
findings, as the age increases from the first day of
birth to the age of 4, the level of IgG increases and
the immune system becomes stronger. However,
with the effect of increasing age and aging, the
level of IgG and consequently weakening of the
immune system were observed after 4 years of age,
and a significant difference was found between the
groups (p <0.05). Because the cattle population
over 6 years old is very low in the livestock sector
and cattle are slaughtered after a certain age, older
animals could not be included. According to
Tarry-Adkins et al. (2019), the rate of
immunodeficiency and infection increases
significantly with age, and the vulnerability of the
body due to age gradually increases. Our findings
are in line with the findings of the aforementioned
researchers. The findings showing that the
infection accelerates telomere erosion in immune
cells has been supported by experimental studies
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on laboratory animals (Giraudeau et al., 2019). Jose
et al. (2017) revealed in their study that it is
characterized by age-related decline in immunity,
stem cell depletion, telomere shortening, and cell-
cell communication impairment, which leads to an
increased risk of disease. With increasing age, as a
result of the weakening of the body's defense
mechanism and immune system, infections
increase and telomere length is negatively affected
by the effect of oxidative stress. Telomeres are
among the first to be affected by acute oxidative
stress, and therefore, it has been reported that
there is no repair mechanism for single chain
fractures, and to a lesser extent, chronic oxidative
stress accelerates the shortening of telomere
lengths (Von Zglinicki et al., 2000). Leukocyte's
telomere length (LTL) is a biomarker of

inflammation and oxidative stress that predicts the
risk of chronic diseases with increasing age
(Flannagan et al., 2020). Brimmendorf et al.
Conducted a study in 2002 in cats aged 2-10 years.
In this study, telomere lengths in lymphocytes and
granulocytes were measured. According to the
study data, telomere lengths gradually decreased
with increasing age. In our study, the value of the
telomerase enzyme gradually decreased with the
increasing age. The highest value was observed on
the first day of delivery and the lowest value was
observed at age 6 (p <0.05). According to our
results, no significant difference was found in the
decrease of telomerase enzyme between 1 day and
6 months, but a statistically significant difference
was found after 1 year of age.

Table 1. Serum telomerase and IgG levels in different age groups in Simental cattle.

Group Group Group Group Group
1(n=8) 2(n=8) 3(n=8) 4(n=12) 5(1n=10) p
Xtss X tss Xtss Xtss Xtss
Telomer 0,331+0,107 0,3110,68 0,26%0,30° 0,2240,39b 0,04£0,03¢ <0,001
as¢c
(ng/ml)
IgG
(ngr/mL)  20,214+17,400  33,18+11,12®>  46,32+11,70>  49,18+17,32>  34,10+13,12: <0,001

There is a statistical difference between columns containing different letters (p <0.05).

In the results of working; It was observed that the
advancement of age and the activity of the
telomerase enzyme also affected the decrease in
the activity of IgG, which is an important element
of the immune system. Although the levels of
telomerase enzyme decreased over time, IgG
levels did not decrease in the first four groups,
while a positive correlation was found between
IgG and telomerase values in 6-year-old animals
with advancing age. As can be seen from different
studies, it supports the thesis we put forward. In
this study, the changes in telomerase enzyme and
immunoglobulin G levels with the advancement of
age were investigated for the first ime in the field
of veterinary medicine. In this way, the effect of
age on the body's immune system will be
investigated, and it will be possible to take

precautions for diseases or problems that may
arise at an advanced age.
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