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1. Giris

1895'te sorumlu bakteri "Clostridium botulinum", Belgika'nin Ellezelles
kentinde bir sosis zehirlenmesi salgini sirasinda Emile-Pierre van Ermengem
tarafindan izole edildi. Botolinum toksini (Botox, BoNT, BTX), bilinen en
gliclii norotoksik maddedir. 1920'lerde Sommer, BoNT tip A'y1 (BoNT-A)
saflastirilmig bir bigimde izole etti. 1946'da Schantz, toksini kristal formda
izole etti. 1950'de Brooks, toksinin motor ndronlarda asetilkolin salmimini
engelledigini ve kaslarin gevsemesine neden oldugunu gésterdi (1). 1lk klinik
uygulama, 1977'de primatlarda sasilik i¢in cerrahi olmayan bir tedavi
olasiligin1 arastiran Scott ve arkadaslar1 tarafindan tanimlanmistir. Insanlarda
terapdtik bir ajan olarak kullaniminin ilk yaymn1 1980'de yapilmistir (1).

2000 yilinda, Gida ve Ilag Dairesi (FDA), bu durumla iliskili anormal bas
durusunu ve boyun agrisini hafifletmek igin yetigkinlerde servikal distoniyi
tedavi etmek i¢in Botoks'u onayladi. 2002 yilinda FDA, yetiskin erkeklerde
ve kadinlarda orta veya siddetli glabellar kirisikliklar1 veya kaslarint ¢gatmak
icin Botoks'u onayladi. 2004 yilinda, topikal ajana yeterince yanit vermeyen
siddetli birincil aksiller hiperhidrozun tedavi edilmesi onaylandi (2).

Etki mekanizmasi ile ilgili olarak, BoNT'ler sinir uglarina girerek,
ndrotransmiterleri serbest birakmak i¢in gerekli olan ¢Oziiniir N-
etilmaleimide duyarli faktor-baglanma protein reseptorii (SNARE)
proteinlerini béler ve etkisiz hale getirir. Proteinin ¢ekirdegi agir (100 kDa)
ve hafif (50 kDa) zincirler igerir. Agir zincir toksinlerin igsellestirilmesine
yardimct olurken, bir endopeptidaz olan hafif zincir SNARE kompleksini
ayirir. Klinik olarak en onemli BoNT, sinaptozomal sinir (SNAP25) ile
iligkili protein 25'1 pargalayan tip A'dwr. Tip B, bununla birlikte, VAMP
(sinaptobrevin) proteinini ayirir (3).

2. Bruksizm

Bruksizmin prevalansi literatiirde biiyiik 6l¢lide degismektedir ve cinsiyet
farkliliklarina  bakilmaksizin  yetigkin niifusun  %6-91'1 bu sikintilt
parafonksiyondan muzdariptir (4). Bruksizm, 6giitme ve / veya dislerin
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sikilmasi ve g¢ene kaslarinin atellesmesi ile ortaya ¢ikan bozukluktur. Bu
bozukluk uyku sirasinda ve / veya uyaniklik sirasinda ortaya ¢ikabilir (5).

Bruksizmin neden oldugu stomatognatik sistemin asir1 yiiklenmesi, disler,
temporomandibular eklemler (TME'ler) ve ilgili kaslar gibi sistemin
bilesenleri {izerinde zararl etkilere sahip olabilir (6). Bu bozuklugun sonucu
olarak dis agrisi, hareketlilik, yipranma, dis restorasyon ve implantlarinda
basarisizlik, bas agrisi ve estetik bozukluk bildirilmistir (7). Ayrica
bruksizmin belirti ve semptomlarin varhigi temporomandibular bozukluklar
icin bir risk faktorii oldugu diisiiniilmektedir. Hayat1 tehdit edici sonuglara
yol agmasa da bruksizm yasam kalitesini etkiler (8).

Bugiine kadar, bruksizm aktivitesini durdurmak igin belirli bir kanita
dayali tedavi yontemi olmamistir. Geri doniisii olmayan okliizal ayarlama,
splint tedavisi, farmakolojik tedaviler ve biligsel-davranis¢t yaklasimlar dahil
olmak {iizere Onerilen tedavilerin temel amaci, bruksizmin biyolojik yapilar
tizerindeki yikict etkilerini sinirlamaktir (9). Geri doniisii olmayan okluzal
tedaviler igse yaramaz bulunmustur ve desteklenmemistir. Giincel literatiire
gore okliizal splintler, temporomandibular eklem yapilarinin dis aginmasini
ve agirt yiikklenmesini onlemek igin kullanilmistir (7). Biligsel-davranisgi
tedavilerin uyku bruksizminin yonetimi tizerinde kisa siireli kiiciik etkileri
oldugu gosterilmistir (10).

BTX (Allergan, Inc.) kullanimi ilk olarak 1989 yilinda FDA tarafindan
sasilik, blefarospazm ve servikal tedavisi i¢in 12 yagindan biiyiik insanlara
uygulanmasi i¢in onaylanmistir. O zamandan beri BTX, 2000'de servikal
distoni, 2002'de glabellar yiiz ¢izgileri, 2004'te aksiller hiperhidroz, 2010'da
kronik migren, 2013 kanthal hatlar uygulanmasi i¢in FDA onay1 vardir (11).
Kronik bel agrisi, felg, travmatik beyin hasari, serebral palsi, akalazya ve
gesitli distoniler ve bruksizm i¢in FDA tarafindan onaylanmamis olmasina
ragmen, BTX bu rahatsizliklar i¢in etiket dig1 kullanilmaktadir (12, 13).

3. Hazirlama ve Dozaj

C. botulinum'un fermantasyonundan elde edilen BTX, saflagtirma,
amonyum siilfat ile kristalizasyon, insan serum albiimini ile seyreltme ve
liyofilizasyon islemlerinden sonra siseler (14). ABD'de BTX'in en yaygin
kullanilan terapotik formu olan BTX-A, Botox (Allergan, Inc.) ticari adi
altinda mevcuttur. oysa Avrupa'da Dysport (Ipsen, Inc., Slough, UK) olarak
mevcuttur. Tki BTX iiriinii farkli formiilasyonlara, siispansiyonlara, giivenlik
ve etkinlik dzelliklerine sahiptir. Ciinkii 1 U Botox (Allergan, Inc. ) 3-5 U
Dysport'a (Ipsen, Inc.) esdegerdir, iki ila¢ formiilasyonunun dozajlarmin
doniistiiriilmesinden kagmilmalidir (15, 16).
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Fare birimi (MU), BTX'in giiciinii dlgmek i¢in kullanilir. Bir MU,
intraperitoneal enjeksiyonlardan (LD50) sonra 18-20 g disi Swiss Webster
farelerinden olugan bir grubun %50'sini dldiiren toksin miktaridir. Seans
basina {i¢ yiiz ila 400 MU ve 3 aylik donemde 400 MU asilmamalidir (17).

4, Tam ve Tedavi

Bruksizmi teshis etmek igin birka¢ yontem vardir. Semptomlar icin
anketler ve goriismeler ve bruksizm belirtileri i¢in dis asmmasmin
gozlemlenmesi yaygimn olarak kullanilan klinik ve arastirma yontemleridir.
Klinik veriler klinisyene degerli bilgiler saglasa da bruksizm aktivitesi
hakkinda, arastirma alaninin etiyolojik teorileri dogrulamasi, tedaviye yaniti
degerlendirmesi vb. i¢in yeterli degildir. Bruksizmi objektif bir sekilde
o0lemek icin diger bazi tamamlayict yontemler kullanilmalidir, 6rn.
bruksizmin neden oldugu atel aginmasinin yorumlanmasina dayanan agiz igi
cihazlar, uyku sirasinda ¢igneme kas aktivitesini kaydetmek i¢in taginabilir
EMG cihazlar1 ve uyku laboratuvarlarinda bruksizmi tespit etmek i¢in altin
standart olarak kabul edilen polisomnografi (18, 19).

Klinik Oncesi Arastirma: BoNT'lerin ¢igneme kaslari iizerindeki etkisi,
olast kisa ve uzun vadeli olumsuz sonuglarina odaklanilarak tavsanlarda
incelenmistir. Masseter kaslarina BoNT-A'nin tek tarafli enjeksiyonlart,
¢igneme oranini etkilemeyen fel¢ olusturdu. Ancak kisa vadede (4 hafta),
masseter ile iligkili 1sirma kuvveti azaldi; enjekte edilen kas hacmi azalds,
alveolar kemik yiiklenmemis; ve en 6nemlisi, kemik kalitesi / miktar1 hem
enjekte edilen hem de enjekte edilmeyen taraflarin molar bolgelerinde ve
enjekte edilen taraf kondiler baghiginda 6nemli azalma gosterdi. Masseter kasi
atrofisi, kemik gerginligi ve enjekte edilen yan kondilin kemik igerigi disinda
bu etkilerin ¢ogu zamanla (12 hafta) diizeldi. Son sonug, bu toksinin klinik
ortamlarda, 6zellikle uzun siire tekrarlayan enjeksiyon gerektiren durumlarda
dikkatli kullanilmas1 gerektigiydi (20).

Klinik arastirma: Bruksizm i¢in BoNT-A'nin uygulanmasina iligkin
sistematik bir literatiir taramasinda, yalnizca SB popiilasyonlar1 dahil
edilmistir (21). Son yillarda SB igin BoNT-A enjeksiyonlarmin etkinligi
birka¢ ¢aligmada bildirilmistir (22). Toksinin terapdtik etkinligi, masseter,
anterior temporalis ve bazi durumlarda lateral pterygoid dahil olmak {izere
¢igneme kaslarinin kasilmasmin azaltilmasina dayanir. BoNT'lerin analjezik
ozellikleri, iligkili agr1 mevcut oldugunda da 6nemlidir (23).

Bir BoNT'nin terapétik etkisinin siiresi dnemli bir smirlamadir. Kronik
patolojilerin tedavisi, yasam boyu her {i¢ ayda bir tekrarlanan tedavileri
gerektirir, bu da hastay1 rahatsiz eder ve direncin ortaya ¢ikmasina neden
olur. Gelecekteki ¢aligmalar, daha uzun siireli terapotik etkiler elde etmeye
¢aligmalidir.
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1. Giris

Rotator kaf yirtiklar giinliik klinik pratigimizde siklikla karsimiza ¢ikan,
omuz fonksiyon bozuklugu ve agri ile karakterize, hastalarin hayat kalitesini
ciddi sekilde diigliren bir hastaliktir. Omuz agrisi nedenleri arasinda ilk
sirada gelmesinin yaninda, 6zellikle 40’11 yaslar1 gegtikten sonra sikliginda
ciddi artislar goriilmektedir. [1] Ileri yaslarda kiigiik yirtiklar genellikle
asemptomatik seyirli olabilmekle birlikte, masif yirtiklar gen¢ popiilasyonda
islevsel bozukluklara, kronik agriya ve is giicii kaybina kadar genis yelpazede
sonuclarla karsimiza ¢ikabilmektedir.

2. Anatomi

Rotator manget 4 adet kas ve bu kaslarin tendonlarindan olusmaktadir.
Rotator kaff kas ve tendonlar1 biraraya gelerek humerus basini glenoid
iizerine ve inferiora dogru bastirarak omuz stabilitesine katki saglarlar.
Rotator manset yapisint olusturan kaslar supraspinatus, infraspinatus,
subscapularis ve teres mindrdiir.

Supraspinatus kasi supraspindz fossadan baslayarak ve akromiyonun
altindan glenohumeral eklemi ¢aprazladiktan sonra tliberkiilim majusa
yapisir. Kola abduksiyon ve dis rotasyon yaptirir. Abduksiyon sirasinda
humerus basinin asagi1 dogru kaymasina engel olur.

Subskapularis kas1 skapulanin 6n yiiziinden baslar ve tiiberkiiliim miniise
yapisarak kola i¢ rotasyon yaptirir. Omuz eklemini anterior subluksasyona
kars1 korur.

Infraspinatus kasi infraspindz fossadan baslar ve tiiberkiiliim majusa
yapisir. Kola dis rotasyon yaptirir.

Teres mindr kast: Skapulanin dig kenarindan baglar, humerus basi
arkasindan tiiberkiilim majusa yapisir. Kola dis rotasyon yaptirir.(sekil 1)
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Supraspinatus

/ \
Infraspinatus

i Teres minor
Subscapularis

Anterior view Posterior view

Sekil 1: Rotator kaff kaslar1

Supraspinatus, infraspinatus ve subskapularis kaslarinin
innervasyonundan subskapular sinir sorumluyken, teres minor kasinin sinir
innervasyonu aksiller sinir tarafindan gergeklestirilir.

3. Biyomekanik

Rotator manset kaslar1 omuz hareketleri ve omuz stabilitesinde dnemli
role sahiplerdir. Deltoid kasmnin humerus basinda siiperiora dogru ortaya
¢ikardigr vektore karsilik rotator manset kaslari inferiora dogru kuvvet
vektorii olusturarak omuz stabilitesine katki saglarlar. Supraspinatus ve
deltoid kaslar1 koronal planda kuvvet meydana getirerek abduksiyon
sirasinda humerus bagini glenoide dogru bastirarak humerus basinin inferiora
kaymasma engel olurlar.[2] Infraspinatus ve subskapularis kaslar1 aksiyel
planda kuvvet meydana getirerek glenohumeral ekleme baski olusturarak
stabiliteye katki saglarlar. [2]

Mevcut biyomekanik dengenin korunmasi hem omuz eklem fonksiyonlar1
acisindan hem de omuz eklem stabilitesi agisindan gereklidir. Rotator manset
kaslarinda yirtilma sonucu ortaya ¢ikabilecek stabilite ve fonksiyon
kayiplarmin Onlenmesi agisindan cerrahi olarak rotator manset tamiri
yapilmasi gereklidir.[3]

4. Klinik

Rotator manset kaslarinda patoloji olan hastalar genellikle klinige agri,
omuz hareket kisitlilig1 ve kolda giigsiizliik sikayeti ile bagvururlar. Hastalara
mutlaka ayrmtili anamnez ile gegirilmis travma, omuz eklemini zorlayici ters
hareket, agrinin siiresi, agrinin yayilimi, agriy1 agreve edici etkenler ve
hastanin meslegi gibi tanida ipucu verebilecek bilgiler sorgulanmalidir. Gece
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veya istirahat halinde agri varligmin tanida yardimci olabilecegi akilda
tutulmal1 ve hastaya mutlaka sorulmalidir.[4]

Hasta hikayesi sorgulandiktan sonra inspeksiyon ile deltoid ve rotator
manget kaslarinda gozle goriilebilir atrofi varligi veya biceps tendon
izdiiglimiinde biceps tendon subluksasyonuna ait patolojik gériiniim varligina
dikkat edilmelidir. Inspeksiyon sirasinda mutlaka kars1 omuz ile karsilastirma
yapilarak omuz yiikseklikleri degerlendirilmelidir.

Fizik muayenenin palpasyon asamasinda agri noktalar1 sistematik bir
sirayla degerlendirilmeli agr1 yayilimi belirlenmelidir. Biceps tendiniti ayrim1
agisindan tendon izdiisiimii, aksiller sinir sikigmasi agisindan kuadrangiiler
bosluk, supraskapuler sinir sikigmasi agisindan supraskapular g¢entik ve
miyofasial agr1 noktalar1 palpasyonla degerlendirilmelidir. Palpasyon
asamasinda omuz ekleminde krepitasyon varligi siklikla rotator manget
yirtigint isaret etmekle birlikte, kalinlasmig subakromial bursa da ayni
bulguyu meydana getirebilmektedir.

Rotator manget kaslar1 inspeksiyon ve palpasyon sonrasinda 6zel testler
kullanilarak ~degerlendirilmeye devam edilmelidir. Supraspinatus kas
degerlendirmesi i¢in jobe testi siklikla kullanilir. Jobe testinde kol 90 derece
fleksiyonda, dnkol pronasyonda ve bagparmak inferioru gosterecek sekilde
pozisyonlandirilir. Hastanin  bu pozisyondaki koluna asagi yonde
uygulanacak kuvvete direng gostermemesi ve agr1 duymasi test pozitifligini
gosterir.[5] (sekil 2)

Sekil 2: jobe testi
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Subskapularis kas muayenesinde klinik pratigimizde Gerber tarafindan
tanimlanmus olan lift-off testini siklikla tercih etmekteyiz.[6] Lift off testinde
hasta el dorsali kalca veya alt lumbal iizerine degecek sekilde kolunu
pozisyonlandirir. Daha sonra koluna uygulanacak dirence karsi elini kalga
veya bel bolgesinden ayirmasi istenir. Hasta dirence karsi bu hareketi
yapamazsa test pozitif kabul edilir ve subskapularis kas yirtig1 igin
anlamlidir.(sekil 3)

Sekil 3: Lift off testi

Subskapularis yirtig1 belirteci olabilen bir diger test belly press testidir.
Belly press testinde hastanin omzu i¢ rotasyon ve adduksiyona, Kkolu
pronasyona almir. Bu pozisyondayken hastadan elini karnina bastirmasi
istenir. Bastiramamasi veya karnina dogru bastirmaya ¢alisirken el bileginin
fleksiyona ve dirsegin arkaya dogru gitmesi subskapularis yirtigi veya
yetmezliginin bir bulgusu olarak yorumlanir. (Sekil 4)
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Sekil 4: Belly press testi

Teres mindr kas muayenesinde siklikla hornblower (borazanci) testi
uygulanir. Hastanin kolu 90 derece abdiiksiyona, dirsegi pasif olarak 90
derece fleksiyonda eksternal rotasyona almip birakildiginda hasta bu
pozisyonu koruyamiyorsa test pozitif kabul edilir. Test pozitifligi teres mindr
kas fonksiyon bozuklugunun gostergesidir.

Rotator manset yirtig1 degerlendirmesinde kullanilabilecek bir diger test
drop arm testidir. Bu testte hastadan kolunu 90 derece abduksiyon ve dis
rotasyonda tutmasi istenir. Kolunu bu pozisyonda tutamaz ise rotator manset
riiptiirii diigiiniilmelidir.

Omuz muayenesinde rotator kaf yirtiklart yaninda rotator kaf
impingement varhg da mutlaka degerlendirilmelidir. Impingement
degerlendirmesinde  siklikla Neer ve Hawkins sikigma  testleri
kullanilmaktadir.

Neer sikisma testinde kola one dogru kuvvetli elevasyon yaptirilarak
supraspinatus tendonu akromionun anteroinferior kdsesinde sikismaya
zorlanir. Hasta bu pozisyona agri duyuyorsa test pozitif kabul edilir ve
impingement varlig1 ortaya konmus olur.[7] (Sekil 5)
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Sekil 5: Neer testi

Hawkins testinde hastanin etkilenen omuzu 90 derece one fleksiyona
getirilir. Daha sonra omuz i¢ rotasyona alinir. Bu pozisyonda supraspinatus
tendonu korakoakromial ligament altinda sikisarak hastanin omuzunda agri
duymasina neden olur. Bdylece testin pozitifligini ve impingement varligini
gosterir.[8]

Impingement testlerinde pozitif bulgu saptanan hastalarm impingement
varligim dogrulanmasinda ‘impingement testi’ klinik pratikte siklikla tercih
edilir. Impingement testinde subakromial araliga 10 cc %1’lik lidokain
enjeksiyonu yapilir. Lokal anestezik etkisi ortaya g¢iktiktan sonra tekrar
yapilan impingement testlerinde bulgularm kaybolmasi impingement
varligini dogrular.

5. Goriintiileme

Rotator kaf yirtiklarinda ilk basamak goriintiileme yontemi direk grafidir.
Direk grafide 6n arka omuz grafisi, ,lateral aksiller grafi ve supraspinat ¢ikim
grafisi istenebilecek gorintilleme grafileridir. Direk grafi akromion
morfolojisini, akromial spurlarm varhigmi gostererek, rotator kaf yirtigmin
teshisinden ziyade impingement tanisinda olduk¢a yardimcidir ve yirtik ile
impingement ayriminda yol gostericidir.[9,10]

Direk grafide subakromial sikigmanin radyolojik bulgulari;

- Subakromial aralikta daralma
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- Tuberkiiliim majus iizerinde kistik yap1 veya periost reaksiyonu
- Akromionun alt yiizli boyunca osteofit varlig1
- Akromioklavikular eklemde dejeneratif degisiklikler

- Akromion anteriorunda sklerotik degisiklikler ve gagalasma varligi

Supraspinat ¢ikim grafisi ile akromion morfolojisi Bigliani tarafindan
smiflandirilmistir.[11] Boylece impingement etyolojisi agisindan akromion
morfolojik yapist mevcut siniflama ile degerlendirilebilmektedir. Akromion
anterior u¢ egiminin fazla olmasi veya gaga seklinde olmasi impingement ile
iliskilendirilmektedir.

Bu siniflamaya gore;

- Tip 1; Akromionun alt yilizeyi diizdiir ve anterior u¢ kismi humerus
basindan uzaklagsir

- Tip 2; Akromion alt yiizeyi humerus bagina paralel giderken ug
kismi hafif egimlidir

- Tip 3; Akromion anterior ug kisim asagi dogru gaga seklini almig ve
subakromial aralig1 daraltmustir.

Rotator kaf yirtig1 tanisinda kullanilabilecek bir diger goriintiileme
yontemi ultrasonografik goriintillemedir. Ucuz bir yontem olmasi, her iki
omuzun ayni anda yapilabilmesi ve non invazif bir goriintiileme yontemi
olmasi agilarindan avantajhidir. [12] USG kisisel tecriibeye agir1 bagiml
olmas1 ve eslik eden patolojileri ortaya koymada yetersiz kalmasi gibi
dezavantajlar1 nedeniyle c¢ok fazla tercih edilmeyen bir goriintiileme
yontemidir.

Rotator kaf yirtiklarmin tanisinda, eslik eden patolojilerin ortaya
konmasimdan altn standart yontem manyetik rezonans
goriintiilemedir.[13,14,15] Manyetik rezonans goriintiilemenin eslik eden
patolojileri gostermedeki yararliligy, tek tek tendonlari degerlendirme olanagi
saglamasi, tendonlarin ne kadar geriye kagtigint gosterebilmesi, tendonlarin
yagli dejenerasyona ugraylp ugramadigmi gostermesi gibi sagladigi
avantajlardan 6tiiri gliniimiizde en sik kullanilan tani yontemidir. Hem tanida
hem de tedavi sonrasi beklentileri tayin etmede oldukca sik bagvurulan bir
yontemdir. Cerrahiyi yapacak ortopedistin MR okumay1 biliyor olmast
varolan patolojiyi degerlendirme, yirtigm derinligini ve yerlesimini tayin
edebilmesi agisindan degerlidir. Cerrahi plan1 buna goére yaparak cerrahi
basariy1 artirmaya katki saglar.
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Rotator kaf yirtig1 artropatisinde, kemik kaybmi ve kemik yapiy:
degerlendirme agisindan BT tercih edilen goriintiileme yontemidir.

6. Tedavi

Rotator kaf yirtiklarinda tedavi kaf yirtigmin derecesine, birlikteliginde
sikigmanin varligma ve eslik eden patolojiye gore degiskenlik gosterir. Hafif
yirtikla beraber sikigmanin eslik ettigi durumlarda analjezik antiinfilamatuar
ilag¢ tedavisi, subakromial steroid enjeksiyon tedavisi, fizik tedavi ve aktivite
modifikasyon tedavisi gibi segenekler tercih edilir. Subakromial enjeksiyon
tedavisi rotator kaf yirtig1 i¢in tedavi edici olmasa da subakromial bursada
kiiglilme meydana getirerek subakomial aralig1 genisletir ve kafin daha rahat
hareket etmesini saglayarak klinik diizelme saglar. [16]

Rotator kaf yirtiklarinda asil hedef kas fonksiyonlarini tekrar yerine
getirmektir. Bu amagla 6zellikle hafif ywrtiklarda fizik tedavi rotator kaf
kaslarinin giiclendirilmesine, koordinasyonlarmin tekrar saglanmasina, omuz
kusagi kaslarinin giliglendirilmesine, hareket agikligmin tekrar saglanmasina
katki saglar.[17]

Medikal tedaviye, fizik tedaviye ve enjeksiyon tedavisine yanit vermis
ama 3 ay icerisinde tekrar sikayetleri ortaya ¢ikan ve bu tedavilere yanit
vermeyen yirtiklarda ve 6zellikle masif yirtiklarda cerrahi segenek 6n plana
¢ikmaktadir. Cerrahi secenekte amag yirtik olan kafin tekrar fonsiyonlarini
yeniden kazandirma amaciyla yirtik tamiri, eslik eden patolojilerin ortadan
kaldirilmasidir.

Cerrahi artroskopik yaklagimla kapali veya agik onarim seklinde tercih
edilebilir. Yirtik tamirine sikisma varliginda subakromial eklem debritmani,
akromioplasti eklenir. Akromioplasti yine artroskopik veya acik yaklasimla
gerceklestirilebilir.

Rotator kaf tamiri, eklem debritmani ve akromiiplasti i¢in dnceki yillarda
siklikla acik yaklagim tercih ediliyor olsa da son yillarda artroskopik
yaklagim 6n plana ¢ikmustir. Artroskopik yaklasimda yirtigin konfigiirasyonu
ve subakromial alan daha net degerlendirilebilmektedir. Yapilan bir
calismada agik yontemle artroskopik yontemin hastanede kalig siiresi ve
cerrahi siiresi kargilagtirilmig ve artroskopik yontemin daha istiin oldugu
savunulmustur [18]. Yapilan degisik ¢alismalarda da bu c¢alismadan farkl
olarak birbirine {istiinliigii olmadigi gosterilmistir[19]. Son yillarda
artroskopik yaklasim on plana ¢iksa da cerrahin deneyimi gz Oniinde
bulundurularak agik veya artroskopik tamir tercih edilebilir.

Rotator kaf tamirinde subakromial eklem debritmani yapildiktan sonra
kaf yirtik konfiglirasyonu agisindan degerlendirilir. Kafin yirtik ucundaki
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dejenere, fibrotik kisimlar1 temizlendikten sonra siitiir ankorlar yardimiyla
tiiberkiilim majus tizerindeki rotator kaf yapisma yerine tespit edilerek tamir
saglanir.(Sekil 6) Daha sonra subakromial dekompresyon ve sikigsma
nedeniyle tekrar yirtik meydana gelmemesi icin genellikle akromioplasti
eklenir.
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Sekil 6: Rotator Kaf Artroskopik Onarim

35



INSAC Advances in Health Sciences Chapter 2

Tamir edilemeyecek kadar dejenere ve retrakte olmus rotator kaf
yirtiklarinda, geng hasta popiilasyonunda rotator manset rekonstriiksiyonlari
cerrahi secenek olarak onemlidir. Omuz elevasyon ve dis rotasyonu kisitl

olup deltoid giicii yerinde olan hastalarda, rekonstriiksiyon i¢in latissimus
dorsi tercih edilir.  Yine tamir edilemeyecek derecede yirtigi olan, humerus

bast superiora migre olmus ve eklem dejeneratif artiriti gelismis ileri yas
hastalarda ise eklem artroplastileri cerrahi secenek olarak tercih edilir.
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1. Giris

Tim incir (Ficus L.) tiirleri damarlarinda koruma ve fiziksel saldirilara
kars1 kendi kendini iyilestirme 6zelligine sahip lateks tagimaktadir (Lansky
ve ark., 2008). Lateks, ¢ekirdekler, mitokondri, vakuoller ve ribozomlar gibi
hiicre organellerini igeren latisfer dokularin sitoplazmatik stvisindan
olugmaktadir (Kim ve ark., 2008). Bu karisim terpenoitler, alkaloitler,
tanenler, steroller ve proteinler gibi cesitli sekonder metabolitleri depolayan

latisferlerde bulunan kompleks molekiiller karisiminin sulu siispansiyonudur
(Agrawal ve Konno, 2009).

2. Farkh incir Tiirlerinden Elde Edilen incir Siitiiniin (Ficus latex)
Tiirkiye’de geleneksel kullanimi

F. carica bitkisinin siitii halk arasinda akrep, ar1 ve bécek sokmalarina
karsi, ¢iban ve hemaroit tedavisinde, haricen et beni, nasir ve sigillerin yok
edilmesinde, sivilce, cilt lekeleri ve sagkiran tedavisinde, egzema ve mantar
hastaliklarinda kullanilmaktadir (Tuzlaci, 2016).

3. Farkh incir Tiirlerinden Elde Edilen incir Siitiiniin (Ficus latex)
kimyasal kompozisyonu

3.1. Amino asitler

Ficus carica lateksinde yapilan igerik analizi sonucunda 5’i ugucu (16sin,
triptofan, fenilalanin, lisin ve histidin), 8’i ise ugucu olmayan amino asit
(asparajin,alanin, glutamin, serin, glisin, ornitin, tirozin ve sistein) olmakla
13 bilesik tanimlanmig ve bunlardan triptofan, sistein ve tirozinin digerlerine
gore daha yiiksek miktarlarda bulundugu bildirilmistir (Oliviera ve ark.,
2010).

3.2. Yag asitleri

Ficus carica lateksinde GC-MS ile 14 major yag asidi (miristik,
pentadisiklik, palmitik, margarik, cis-10-heptadekenoik, stearik, oleik,
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elaidik, linoleik, arasidik, behenik, trikosilik ve lignoserik) tespit edilmis ve
baslica yag asitlerinin palmitik, arakidik ve behenik asitler oldugu
bildirilmistir (Oliviera ve ark., 2010).

3.3. Steroller

Yapilan bir caligmada Ficus carica lateksinde GC-MS ile 7 fitosterol
belirlenerek tanimlanmis (betulol, lupeol, lanosterol, lupeol asetat, B-amirin,
B-sisterol ve a-amirin) ve bu bilegikler arasinda B-sitosteroliin en major
bilesik (yaklasik %54), o-amirinin ise en mindr bilesik oldugu bildirilmistir
(% 0,4) (Badgujar ve ark., 2014).

3.4. Ugucu bilesikler

Ficus carica lateksinde HPLC/GC-MS yardimiyla 31 ugucu bilesik
tanimlanmuistir.

Bunlardan aldehitler (pentanal, heksanal, heptanal, benzaldehit ve
oktanal), alkoller (1-biitanol-3-metil, 1-biitanol-2-metil, 1-pentanol, 1-
heksanol, 1-heptanol, feniletil alkol ve fenilpropil alkol), ketonlar (6-metil-5-
hepten-2-on); monopterpenler (a-tuyen, a-pinen, b-pinen, limonen,
terpinolen, okaliptol, cis-linalool oksit, linalool ve epoxylinalool);
seskiterpenler (a-guaiene, a-burbonen,b-caryophyllene, trans-a-bergamoten,
a-caryophyllene -muurolene, germacrene D, cadenene ve a-calacorene) érnek
verilebilir (Badgujar ve ark., 2014).

3.5. Terpenoitler

Steroller ve triterpenoitlerin Ficus yapraklarinda ve koklerinde oldugu
cesitli caligmalarla ispat edilmistir. Yapilan bir ¢alismada, F. carica’da 10
kadar terpenoit karakterize edilmis ve bunlardan sadece asil steril
glukozitlerin latekste bulundugu bildirilmistir. Bir bagka calismada ise 6-O-
linoleyl-B-D-glucosyl-pB-sitosterol, 6-O-oleyl-B-D-glucosyl-p-sitosterol, 6-O-
palmitoyl-B-D-glucosyl-B-sitosterol latekste bulunan triterpenoitler olarak
bildirilmistir (Rubnov ve ark., 2001).

4. Farkh incir Tiirlerinden Elde Edilen incir Siitii (Ficus latex) ile
yapilan biyoaktivite cahismalar

4.1. In vitro cahsmalar

Aref ve ark., (2011) tarafindan yapilan bir ¢alismada F. carica lateks
ekstrelerinin in vitro sitotoksik ve antiviral etkileri arastirilmistir. Hazirlanan
5 ekstrenin (metanol, hekzan, etil asetat, hekzan-etil asetat (v/v), kloroform)
herpes simpleks tip 1 (HSV-1), echovirus tip 11 (ECV-11) ve adenoviriis
(ADV) 'e kars1 antiviral etkileri in vitro olarak incelenmistir. Ekstrelerin viriis
replikasyonunu Onleme kapasitesini degerlendirmek igin adsorpsiyon ve
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penetrasyon, hiicre i¢i inhibisyon ve viriiloidal aktivite performanslari
incelenmistir. Hekzan ve hekzan-etil asetat (h/h) ekstrelerinin 78 pg/ml
konsantrasyonda viriislerin proliferasyonunu inhibe ettigi gorilmiistiir (Aref
ve ark., 2010).

Yapilan baska bir ¢alismada F. carica lateksinden elde edilen metanol,
hekzan, kloroform ve etil asetat ekstrelerinin antimikrobiyal 6zellikleri in
vitro olarak 5 bakteri susuna ve 7 mantar tiiriine karsi incelenmistir.
Ekstrelerin antimikrobiyal etkisi inhibisyon bolgesinde disk-diflizyon
metodu, bakteriler i¢cin minimal inhibisyon konsantrasyonu (MIC) ve mantar
inhibisyon yiizdesi (%1) hesaplanarak degerlendirilmistir. Sonug¢ olarak
metanol ekstresinin, Proteus mirabilis disinda diger bakteri suslar1 tizerinde
etkili olmazken, etil asetat ekstresinin, bes bakteri tiiriine (Enterococcus
fecalis, Citobacter freundei, Pseudomonas aeruginosa, Echerchia coli ve
Proteus mirabilis) karsi1 etkili oldugu bulunmustur. Ayrica metanol
ekstresinin Candida albicans susuna kars1 500 ug/ml konsantrasyonda %100,
Microsporum canis’e karsi ise 750 pg/ml konsantrasyonda %75, etil asetat
ekstresinin ise ayni konsantrasyonda %100 inhibisyon gosterdigi
gozlemlenmistir (Aref ve ark., 2010).

Yapilan bir bagka ¢alismada F. carica lateksinin kimyasal bilesimi ve in
vitro antioksidan kapasitesi arastirilmistir. Bu ¢alismada bitkinin lateksinde
farkli kimyasal gruplara ait 34 ucgucu bilesik tanimlanmis (5 aldehit, 7 alkol, 1
keton, 9 monoterpen, 9 seskiterpenler ve diger 3 bilesik) ve seskiterpenlerin
lateksin yaklasik %91'ni olusturdugu bildirilmistir. Ayrica lateksin igerdigi
organik asitler de HPLC-UV ile karakterize edilmis ve oksalik, sitrik, malik,
kinik, sikimik ve fumarik asit belirlenmistir. Bunlardan malik ve sikimik
asitlerin daha yiiksek miktarlarda bulundugu bildirilmistir (her biri yaklasik
%26). Aymi caligmada lateksin antioksidan etkisi in vitro olarak farklh
metotlarla incelenmistir. DPPH (IC5 = 1049 pg/mL), nitrik oksit (IC,5= 1768
png/mL) ve siiperoksit radikallerine (ICy5 at 291 pg/mL) karsi konsantrasyona
bagli inhibeedici etki gozlenmistir. Bunun diginda, asetilkolinesteraz
enzimini inhibeetme kapasitesi incelenmis ve %10 inhibisyon bulunmustur
(Oliveira ve ark., 2010).

Hashemi ve ark. (2011) tarafindan yapilan bir ¢aliyjmada F. carica
yapraklarinin koparildiktan sonra akan lateks toplanmis ve elde edilen
lateksin sitotoksik etkisi mide kanseri hiicre hatti ve periferik kan
mononiikleer hiicreleri {izerindeki in vitro olarak arastirilmigtir. Lateksin 5
mg/ml konsantrasyonda, mide kanseri hiicrelerinde, normal hiicrelere
sitotoksik  etki gostermeden proliferasyonu engelledigi  goriiliirken
(1C5p=0.1763+0.01498 mg/ml) periferik kan mononiikleer hiicreleri iizerine
etkisinin olmadig1 belirlenmistir (Hashemi ve ark., 2011).
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Khodarahmia ve ark., (2011) tarafindan yapilan bir c¢aligmada F.
caricanin meyve ve yapraklarindan hazirlanan etanol, etil asetat ve
diklorometan ekstreleri ve lateksinin HeLa (serviks kanseri Hiicre Hatti)
hiicre hattina kars1 sitotoksik etkisi arastirilmistir. Caligmada bitkiden
hazirlanan ekstreler ve lateksin farkli konsantrasyonlari hiicrelere uygulanmis
ve hiicre canliligt MTT metoduyla dl¢lilmistiir. 48 saat sonunda ekstrelerin
ve lateksin hiicre canliligmi 2 mg/ml’den daha disiik konsantrasyonlarda
doza bagli olarak azalttig1 goriilmiistiir. Yaprak ve meyvelerin etanol, etil
asetat ve diklorometan ekstrelerinin I1Csq degerleri sirasiyla 10, 19, 12 pg/ml
ve 12, 12, 11,5 pg/ml, lateksin ise 17 pg/ml olarak belirlenmistir
(Khodarahmi ve ark., 2011).

Rubnov ve ark., (2001) yaptig1 bir ¢alismada incir lateksinden elde edilen
ve AGS adi verilen 6-O-acyl-b-D-glucosyl-b-sitosterollerden (acyl kismu:
palmitoil, linoleyl, stearil ve oleyl) palmitoil tiirevi, linoleil, stearil ve oleil
tirevleriyle karsilastirildiginda ¢esitli kanser hiicre hatlarina karsi giiclii
inhibitor etki gosterdigi bildirilmistir. Bilesigin 6zellikle DG-75, Jurkat ve
DU-145 kanser hiicre hatlarmma karsi daha etkili oldugu gdsterilmistir
(Rubnov ve ark., 2001).

Mostafaie ve ark., (2011) yaptigi bir caligmada, F. carica lateks
ekstresinin insan gobek ven endotel hiicrelerinde (HUVECs) anti-angiyojenik
ve anti-proliferatif etkileri aragtirilmistir. Sonuglar, lateks ekstrelerinin kanser
ve diger kronik hastaliklarda anjiyojenezin dnlenmesi igin potansiyel bir ajan
olabilecegini dogrular nitelikte oldugunu gostermektedir (Mostafaei ve ark.,
2011).

Bir galismada incir lateksinin kloroform, etil asetat, metanol ve hekzan
ekstrelerinin, Aspergellus fiimigatlarina, Trichophyton rubrum, Trichophyton
soudanense, Microsporum canis, Scopulariopsis brevicaulis, Candida
albicans ve Cryptococcus neoformans'a karsi antifungal etkisi arastirildi
Metanol ekstresi C. albicans'a kars1 en etkili antifungal ekstre bulunurken,
etil asetat, metanol ve hekzan ekstrelerinin, M. canis'in bilyiimesini inhibe
ettigi bildirilmistir (Aref ve ark., 2010).

Yapilan ¢alismada giimiis nanopartikiillerinin giines koruyuculara ilavesi
ile SPF oranlarinda degisikliyi incelemek i¢in F. carica’dan elde edilen
lateks stabil giimiis nanopartikiillerinin (AgNP'ler) sentezlemek igin
kullanilmigtir. AgNP'ler oda sicakliginda, glimiis nitrat ¢ozeltisine lateks
eklendikten hemen sonra kiire seklinde ve ortalama biiyiikligii 163.7 nm
olarak sentezlenmistir. Olusan nanopartikiillerin uzun siire stabil (6 ay)
kaldig1  goriilmiistiir. Elde edilen nanopartikiillerin = %2 ve %4
konsantrasyonlarda giines koruyuculara eklenmesi sonucunda koruma
faktoriinde kontrole gore %12’ye kadar artis tespit edilmistir. Bunun disinda
askorbik asidin rediikleme potansiyeli, lateks ve AgNP kombinasyonundan

44



INSAC Advances in Health Sciences Chapter 3

sonra sinerjik olarak artmis ve askorbik asit + lateks ve askorbik asit + AgNP
icin sirasiyla %106.76 ve %101.50 olarak bulunmustur (Borase ve ark.,
2013).

Camero ve ark. (2014) yaptiklar1 bir ¢alismada F. carica lateksinin kaprin
herpes-1viriisiine (CpHV-1) kars1 in vitro antiviral etkisini arastrmigtir. Bu
calisgma sonucunda, lateksin CpHV-1'in ¢ogalmasmi in vitro olarak
engelledigi ve CpHV-1 ile enfekte olmus MDBK (Madin Darby Bovine
Kidney )hiicreleri tarafindan iiretilen viral titreleri uygulandiktan 3 giin sonra
azalttig1 goriilmiistiir. Boylelikle lateksin MDBK hiicrelerinde CpHV-1
replikasyonuna etki edebilecegini gosterilmistir (Camero ve ark., 2014).

4.2. In vivo ¢alismalar

Amorin ve ark. (1999) tarafindan yapilan bir ¢alismada 2 Ficus tiiriinden
elde edilen lateksin antihelmintik etkisi incelenmis ve bu etkinin fisin adi
verilen proteolitik bir enzim karigimidan kaynaklandigi bildirilmistir. Ficus
insipida lateksiyle tedavi edilen farelerde (4 ml/kg/giin dozda), Syphacia
obvelata'min (% 38.6), Aspiculuris tetraptera'nin (% 8.4) ve Vampirolepis
nana (6.3%) karst inhibisyon gosterirken, F. carica 3 ml/kg/giin dozda
sirastyla %41,7, %2,6 ve %8,3 inhibisyon degeriyle kontrole gére anlamli
inhibisyon gostermedigi goriilmistiir. F. insipida lateksinin daha yiiksek
dozlar1 (arka arkaya ii¢ giin boyunca 10 ml/ kg/ giin), % 60 inhibisyonla
farelerin zehirlenerek Olimiine neden olmustur.  Diigiikk anthelmintik
etkinliginin yan sira, yiiksek toksisitesi nedeniyle bu tiirlerin geleneksel tipta
bagirsak helmintiazisi tedavisinde kullanilmasi 6nerilmemektedir (de Amorin
ve ark., 1999).

Bheemachari ve ark., (2007) yaptigi bir calisgmada F. racemosa lateksinin
in vivo antidiareyal etkisi arastirilmigtir. Bu ¢alismada lateksin, diskilama
sikligin, hayvan digkist  1slakligini, negatif kontrol grubu ile
karsilastirildiginda onemli 6lglide inhibe ettigi tespit edilmistir. Bunun
disinda antimuskarinik ilag atropin ve bitki lateksinin, komiir yemegi ile
beslenmis hayvan modellerinde bagirsagin motalitesini azalttig1 goriilmiis bu
etkinin de lateksin spesifik olmayan spazmolitik aktivitesinden kaynaklandigi
bildirilmistir. Ayni1 ¢alismada benzer sekilde lateksin, hint yagindan kaynakli
diyareyi dnemli 6l¢iide inhibe ederek ishali azalttigi gosterilmistir. Ancak bu
etkinin lateksin kimyasal bilesimindeki hangi bilesikten dolayr meydana
geldigi belirlenememekle birlikte tanenlerden kaynaklanabilecegi tahmin
edilmistir. Ayrica atropin benzeri alkolioitlerin varligi, lateksin
antimuskarinik 6zelligini arttirarak bagirsak hareketliligini azaltmakta oldugu
bildirilmigtir. F. racemosa lateksinin bu inhibe edici etkileri pratikte
kullanimini desteklemekte ve spesifik olmayan bir antidiareyal ajan olarak
kullanimini dogrulamaktadir (Bheemachari ve ark., 2007).
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Richter ve ark., (2002) yaptig1 bir caligmada F. carica lateksinde bulunan
fisinin (proteazlarin karigimi), aktive parsiyel tromboplastin ve protrombin
stiresini kisaltarak, 6nemli hemostatik etki gosterdigi bulunmustur. Bu da,
Ficus proteazlarin hemostatik potansiyelinin, insan koagiilasyon faktorii X'in
aktivasyonuna dayandigini gostermistir (Richter ve ark., 2002).

4.3. Klinik cahsmalar

Hansson ve ark., (2005) Peru’da yerlesen ii¢ farkli bolgede yaptigi bir
caligmada F. glabrata lateksi, antihelmentik ac¢idan degerlendirilmistir. 181
kisi lizerinde yapilan bu klinik ¢alisma, lateks karigimmin (%70 latex) giinde
0,8-1,0 cm® lateks/kg doz arahginda 3 giin boyunca sabah yemekten sonra
hastalara verilmesi ile yiiriitiilmiistiir. Caligmanin sonuglar1 hergiin sabah
hastalardan  alman digkilarda  Ascaris lumbricoides, Ancylostoma
duodenale/Necator americanus, Trichuris trichiura ve Strongyloides
stercoralis tiirlerinin larvalarindaki azalmanin Kato-Katz metodu ile
hesaplanmast ile degerlendirilmistir. Sonuglara gore 1,0 cm® lateks/kg dozda
A. lumbricoides ve S. Stercoralis parazitine ait larvalarda %85 ve %72
azalma, A. duodenale/N. americanus ve T. trichiura tiirlerine ait larvalarda
ise %55 ve %62 azalma gozlemlenmistir (Hansson ve ark., 2005).

Yapilan bir bagka ¢aligma 25 kisi tizerinde sigile kars1 (Verruca vulgaris)
etki incir lateksi ile tedavi ve standart krioterapi ile karsilastrmali olarak
yuriitiilmistiir. Sonu¢ olarak incir agaci lateks tedavisinin kriyoterapiden
marjinal olarak daha az etkili oldugu bulunmus, ancak kriyoterapide ciddi
yan etkiler tespit edildigi halde lateksle tedavide bu etkiler gdzlenmemis,
buna karsm uygulama kolayligi, hasta uyumu ve diisiik niiksetme 6zelligi ile
daha ¢ok avantaja sahip oldugu bildirilmistir (Bohlooli ve ark., 2007).

Pasayeva ve ark. (2020) tarafindan yapilan bir ¢aligmada Ficus carica
subsp. carica meyvesinden elde edilen siitiin a-amilaz ve o-glikozidaz
inhibitor etkisi incelenmistir. Bu amagla bitkinin meyve ve govdelerinden
lateks  kismu  toplandiktan  sonra  metanol ekstresi  hazirlanarak
fraksiyonlanmigtir. Elde edilen sonuglar degerlendirildiginde meyve
lateksinden elde edilen n-hekzan:etilasetat fraksiyonunun 195,205+0,015
pg/mL ve 6,920+£0,026 pg/mL ICsy degeri ile diger ekstrelere gore daha
yilksek a-amilaz ve a-glikozidaz inhibitor etki gosterdigi bulunmustur
(Pasayeva ve ark., 2020).

5. Tartisma ve Sonug¢

Eskiden beri tibbi bitkilerin bircok hastaligin tedavisinde kullanimi
bilinmektedir. Giiniimiizde tibbi bitkiler tizerindeki arastirmalar diinya
¢apinda giincel aragtirmalarm 6nemli bir konusu olmaya devam etmektedir.
Bu calismada ¢esitli incir (Ficus) tiirlerinden elde edilen ve “incir siiti”
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(Ficus latex) olarak bilinen lateksinin hem geleneksel kullanimi hem de
lateks tizerinde yapilan giincel caligmalara deginilmistir. Cousinia cinsi
genellikle taksonomik ve sistematik olarak arastirilmis olup fitokimyasal
caligmalar yok denecek kadar azdir. Tiirkiye florasi zengin tibbi bitki
cesitliligine sahip olup endemik potansiyeli yiiksektir. Ulkemizde de yiiksek
yayilim oranma sahip Ficus tiirleri iizerindeki ¢aligmalarin yok denecek
kadar az olmas1 6zellikle bu tiirlerden elde edilen lateksin tibbi arastirmalarda
yeterince degerlendirilmedigini gostermektedir. Sonug olarak bu c¢aligmanin,
incir siitii ile ilgili toplanan verilere dayal olarak arastirmacilarin yapacaklari
¢aligmalara 151k tutatacagi diisiiniilmektedir.
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1. Introduction

Oxidative stress is a detrimental process leading to the oxidation of
biomolecules such as proteins, lipids, carbohydrates and DNA. Reactive
oxygen species (ROS) are the cause of oxidative stress and the reason for
various diseases such cardiovascular diseases, arthritis, type 2 diabetes,
different types of cancer, autoimmune diseases and neurodegenerative
disorders (1). Although, there are defense systems of the body act
simultaneously against ROS such as enzymes, low-molecular-weight
antioxidants and certain vitamins so these systems need to be supported by
external sources of antioxidants. It is well known that fruits, vegetables,
cereals, legumes, oilseeds, teas and certain spices are rich sources of natural
antioxidants. As the herbal beverages are prepared from different parts of
plants and some spices, it can be said that herbal beverages contain natural
bioactive compounds such as carotenoids, phenolic acids, flavonoids,
coumarins, alkaloids, polyacetylenes, saponins and terpenoids which ender a
myriad of biological effects (antioxidant, antibacterial, antiviral,
antiinflammatory, antidiabetic, antithrombotic) (2).

“Kaynar” is a traditional Turkish herbal beverage that contains several
spices such as cinnamon, ginger, clove, galangal, curcuma and pimento. With
the addition of “lohusa” sugar, this herbal beverage is also called “Lohusa
serbeti” and was used traditionally in childbirth to give energy to the new
mothers and to boost their lactation. This beverage is also mentioned in a
poem by Suleyman Celebi that how Amine, mother of the prophet
Muhammed, is given “serbet” to quench her thirst during labor (3). For
preparing “Kaynar” the hot water was added to the “Kaynar” mixture, which
is produced by cinnamon, ginger, clove, galangal, curcuma and pimento
spices and boiled for half an hour. This beverage was served hot in winter or
cold during summer (4, 5).
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In this study, we aimed to investigate the different properties of “Kaynar”
beverage such as antidiabetic and antioxidant activity. So, the inhibitory
activity of “Kaynar” beverage and its ingredients on digestive enzymes were
assessed by a-amylase and a-glucosidase enzyme inhibitory tests and the
antioxidant capacity was measured by radical scavenging activity (DPPH®,
ABTS"® and FRAP methods).

2. Materials and Methods
2.1. Preparation of Extracts

The “Kaynar” sample was prepared as folk used. 200 g of “Kaynar”
mixture was boiled with 2L water. Although, 2% decoction of each
component of the “Kaynar” mixture was prepared. All extracts were filtered
and evaporated to dryness under reduced pressure at 37°C using a rotary
evaporator. So, “Kaynar” beverage (KE), cinnamon extract (CIE), ginger
extract (GIE), clove extract (CLE), galangal extract (GAE), curcuma extract
(CUE) and pimento extract (PIE) were obtained.

2.2. Invitro a-glucosidase Inhibition Assay

According to Pasayeva et. al (2020) for the a-glucosidase inhibitory assay
(6) 50 uL of enzyme solution (2 U/mL) were premixed with extracts (50 pL)
at various concentrations. After preincubation of the test tube at 37°C (10
min.), 50 pL of 5 mM p-nitrophenyl-a-D-glucopyranoside (PNPG) was
added. Then the mixture was incubated at 37°C for 20 min. and 2 mL of
Na,COj3 solution (0.2 mM) was added to stop the reaction. The absorbance of
released p-nitrophenol in the final mixture was measured at 400 nm and the
a-glucosidase inhibitory activity was calculated as follows:

(%) = [1 - (Asample/ Acontrol)] X100 (1)

2.3. Invitro e-amylase Inhibition Assay

The a-amylase inhibition assay was performed using the method by
Pasayeva et. al (2020) (6). In this method 40 pL of each concentration of the
sample (4-2000 pg/mL) or control, 160 pL sodium phosphate buffer solution
(100 mM, pH 6,9) and 200 pL of the enzyme solution (4 U/mL) were mixed.
After incubation for 5 min., 400 pL of the starch solution (0.5%, w/v) was
added and the reaction mixture was then incubated at 25°C for 3 min again.
Then 200 upL of dinitrosalicylic acid color reagent (96 mM 3,5-
dinitrosalicylic acid, 5.31 M sodium potassium tartrate in 2 M NaOH) was
added to stop the reaction and the mixture was incubated in an 85°C water
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bath for 15 min. In this assay, absorbance was measured at 540 nm. The a-
amylase inhibitory activity was calculated as follows:

(%) = [1 - (Asample/ Acontrol)] X 100 (2)

2.4. Determination of Total Phenolic Content (TPC)

For TPC the method of Saeed et al. (2012) was used (7). In this test, 100
pL of Folin-Ciocalteu (FC) reagent was added to 100 pL of the
sample/standard. Then this solution was mixed with 900 pL of ultrapure
water. After 5 min. 1 mL of 7% sodium carbonate added to start the reaction.
The absorbance was measured at 765 nm. The TPC is reported as gallic acid
equivalents (GAE) per gram of extract.

2.5. Determination of Total Flavonoid Content (TFC)

The total flavonoid content (TFC) was carried out according to Marinova
et al. (2015) with some modifications (8). Briefly, 250 pL of different
concentrations of extracts were mixed with 1 mL ultrapure water and 75 uL
of NaNO, (5%, w/v). After 5 min 75 uL of AICI; (10%, w/v) was added and
six minutes later was neutralized with 0.5 mL NaOH solution (1 mol/L). The
absorbance was measured at 510 nm after 10 min. TFC of extracts was
measured as milligram of catechin equivalent.

2.6. Antioxidant activity

1.1,1-diphenyl-2-picrylhydrazyl (DPPH®) radical scavenging capacity:
The DPPH® scavenging activity assay was used to determine the antioxidant
activity of extracts by an electron transfer reaction (9). For this stock solution
(4mg/mL) of extracts were prepared and then diluted to obtain working
concentrations (0.025, 0.05, 0.1, 0.2, 0.4, 0.6, 0.8, 1 and 2 mg/mL). Each
concentration of the extracts (50 puL) was mixed with 950 puL 0.05 M Tris-
HCI buffer and 1 mL of DPPH® solution. After 30 min the absorbance of the
mixture was measured at 517 nm. In this study, butylated hydroxyanisole
(BHA) was used as the reference standard and all tests were carried out in
triplicate. The % inhibition was calculated using Equation (3).

% inhibition = [(AbS conror- ADS sampte)/ ADS contro) X 100] 3)

2,2’-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid) (ABTS™)
Scavenging Activity: The ABTS™ method was estimated using the method
of Thaipong et al. (2006) with some modifications (10). The ABTS"* stock
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solution stayed in the dark for 12 hours and the ABTS"® working solution
was diluted with methanol to an absorbance of 1.1 + 0.02 (734 nm). Then
150 pL of the sample was added to 2850 uL of ABTS™ reagent. The
absorbance was measurement after 30 min at 734 nm. Trolox was used as a
reference compound. The results are given in terms of TEAC (Trolox
equivalent antioxidant capacity).

Ferric reducing ability power (FRAP): The FRAP assay was carried out
with the method described by Pasayeva et al. (2020) (6). According to the
method, 40 pL of the extract/standard was mixed with 1800 pL of freshly
prepared FRAP reagent and 200 pL ultrapure water. The absorbance was
recorded at 593 nm. after incubation for 10 min at 37 °C. The results were
expressed as mmol of Fe?* equivalents per g of extract/fraction weight (mmol
Fe* /g).

2.7. Statistical analysis

Statistical analysis was performed GraphPad Prism Software Version 8.0
(La Jolla, CA, USA) using to compare differences in values between the
standard and experimental groups. The results are expressed as the mean +
standard deviation (SD). Statistically significant values were compared using
one-way ANOVA with Multiple Comparison Test and p-values of less than
0.05 were considered statistically significant.

3. Results
3.1. Invitro e-amylase inhibitory activity

The a-glucosidase inhibitory activity of “Kaynar” beverage and extracts
were given in Table 1. According to the results, except curcuma extract, all
extracts showed highest a-glucosidase inhibitory activity even from acarbose
which  was used as a positive control in this study
(1C5p=12,606+0,987ug/mL). Although, among the extracts, “Kaynar”
beverage displayed the highest inhibitory activity (1Cs,=6,009+0,435 png/mL)
(***p<0.0001) against a-glucosidase than other extracts and acarbose. (Table
1). For extracts the following 1Csq order can be deduced: KE
<CUE<GAE<GIE<CIE<CLE<PIE.
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Table 1: a-glucosidase, a-amylase 1Csq values and total phenolic and
flavonoid content for the “Kaynar” beverage and extracts of “Kaynar”

ingredients.
a-glucosidase ] _
Sample ] a-amylase assay TPC (mg GAE TFC (mg CA
names assay ICso ICso (ug/mL) I extract) IGextract)
(ng/mL) )
KE 6.009+0,435%%%  1169,333£0,528%* 172.125+0.801%**  £9.255+1.000%%*
CIE 0.045+0,501%* 381.533=0.069%  146.300£0.992%* 2.933=0451%
GIE 9.140+0,666%+* n.d 26.172+0.705% 4 667£0577*
CLE 8.830%0,754 %% n.d 136.206=2 002%* 612730 678%*F
GAE 10,510+0,145* n.d 1302411 652%% 31 07740 44544+
CUE 14,310+0,674% n.d 27.667+1.051% 14.373+0.722%
PIE 8,227+0,977%* 1173.667+0.215%% 121 341+0.993% 27 203+0 355%*

Acarbose  12,606=0.987***  036,133+0,001%**

n.d: Not detected. Values are expressed as mean+SD (n=3). Different asterisk (*) for the
same column indicate significant differences at *p <.05, **p <.001 and ***p <.0001. KE:
“Kaynar” extract, CIE: cinnamon extract, GIE: ginger extract, CLE: clove extract, GAE:
galangal extract, CUE: curcuma extract, PIE: pimento extract.

3.2. Invitro e-amylase inhibitory activity

The inhibitory activities of “Kaynar” beverage and extracts on a-amylase
were describded in Table 1 and Figure 1. According to the results the highest
inhibition effect was determined in CIE extract (***p<0.0001) (ICs=
381,533+0,069***ug/mL) and was followed by KE extract (**p<0.001)
(ICs= 1169,333+0,528** ng/mL) and PIE extract (**p<0.001) (ICs=
1173,667+0,215**ug/mL). Additionally, the a-amylase inhibitory effects
were detected as 42.330% (ginger), 42.938% (galangal), 43.603% (clove) and
48.106% (curcuma) inhibitions at 2000 pug/mL and the ICsq value cannot be
calculated (Figure 1).

80+
PIE
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% GAE
BHA
CLE
CIE
GIE
CUE

b4

Inhibition (%)

L ¢

0.0 05 1.0 15 2.0
Concentration (mg/ml)

Figure 1: a-amylase inhibitory activities of “Kaynar” beverage and extracts
of “Kaynar” ingredients
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3.3. Determination of total phenolic content (TPC) and total flavonoid
content (TFC)

TPC and TFC contents of “Kaynar” beverage and extracts of “Kaynar”
ingredients were given in Table 1. In this study, it was found that the
“Kaynar” beverage contains higher total contents of phenolic compounds
(172.1254+0.801 mggae/Qextract) (¥**p <0.0001) as well as total flavonoids
(69.255£1.000 mgca/Gextrac) (F**p <0.0001) than other extracts. Moreover,
the lower results for TPC were found in GIE and the lower results for TFC
content were found in CIE extract (26,1724+0.705 mg GAE/gexraet and
2.933+0.451 mgca/Gextract) (*p < 0.05).

3.4. Antioxidant Activity

1,1-diphenyl-2-picrylhydrazyl (DPPH®) radical scavenging capacity: The
results for the DPPH® antioxidant capacity of different extracts of “Kaynar”
are presented in Table 2 and Figure 2. As a result, KE showed the highest
antioxidant capacity than others (IC5;=0.149+0.009 mg/mL) (***p <0.0001).
Besides, the DPPH radical scavenging capacity of CUE and GIE were found
24.816% and 32.658% respectively at 2000 mg/mL and ICg, value cannot be
calculated. None of the extracts showed high capacity than BHA
(1C56=0,051£0.001 mg/mL).

2,2’-azino-bis  (3-ethylbenzothiazoline-6-sulphonic  acid) (ABTS')
Scavenging Activity: The ABTS radical scavenging activity of “Kaynar”
beverage and extracts of “Kaynar” ingredients were determined at the
concentrations of 1 mg/mL and BHA 0,5 mg/mL. According to the results,
the KE showed the highest activity than others and almost the same as
positive control BHA (0,612+0.001uM Trolox/geyract) (***p <0.0001) (Table
2).

Ferric reducing ability power (FRAP): Besides DPPH and ABTS the
FRAP assay also was applied to the “Kaynar” beverage and extracts of
“Kaynar”. According to the results which were given in Table 2. CLE and
PIE extracts were more active (2597.667+1.528 and 2341.285+1.345 mmol
Fe?'/g extract, Fespectively) (***p <0.0001). These extracts were followed by
KE (1612.00042.646 mmol Fez+/g extract) (F*P <0.001). Trolox was used as a
positive control in this study.
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Table 2: The antioxidant activity results of “Kaynar” beverage and extracts of
“Kaynar” ingredients.

FRAP (mmol ABTS? (uM
DPPH . ;
Samples (ICs0) (mg/mL) Fe*'/g cxtract/ mmol Trolox/gexiract/ WM
-50) (g Fe*/girolox) Trolox/gpms)
KE 0.149£0.009 %4k 1612.000+2.646%* 0.612£0.001%*%*
CIE 0.243£0.007%* 681.667+£1.528%* 0.317+0.002%*
GIE - 181.608=0.980* 0.142+0.001*
CLE 0.213£0.006%* 2597.667+1.528 %k 0.537+£0.002%*
GAE 0.170+0.003* 1012.235+1.805%* 0.324+0.002%*
CUE - 185.584+0.816* 0.151£0.001*
21+ *
PIE 0.215£0.011%* 2341.2854]1.345%#* 0,321+0.003
Trolox - 2635£5.283#k -
BHA 0.051£0.001 *%* - 0.645£0.002%%*

Values are mean + SD, n = 3. Different asterisk (*) for the same column indicate significant
differences at *p <.05, **p <.001 and ***p < .0001. *concentration at 1 mg/mL. KE: “Kaynar”
extract, CIE: cinnamon extract, GIE: ginger extract, CLE: clove extract, GAE: galangal extract,

CUE: curcuma extract, PIE: pimento extract.
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Figure 2: DPPH radical scavenging capacity of “Kaynar” beverage and
extracts of “Kaynar” ingredients

4. Discussion

Although, Although, cinnamon (11) and pimento (12) have previously
evaluated for the o-glucosidase and a-amylase activity, but it has not been
reported for “Kaynar”. As described in this study except for CUE all the
spices and “Kaynar” beverage were showed the highest a-glucosidase
inhibitory effect even than positive control acarbose. This may be explained
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by the synergistic effect of all species in “Kaynar” beverage. According to
the results, the a-amylase inhibitory effect was strong in cinnamon than
others. So we can say the inhibitory activity of “Kaynar” extract may be
related the strong effect of cinnamon.

According to the previous study, there is no report on TPC and TFC
content and the antioxidant activity of “Kaynar” beverage. But in a study by
Bampali E. et al. (2018), the TPC and TFC content, antioxidant and
antimicrobial activity of three Kainari-herbal tea samples from different areas
of Lesvos Island (Greece) was investigated. As described in this study, the
TPC content was varied 308.29- 383.41 mgca/Qextract @nd the TFC content
from 115.2 to 184.5 mg GAE/Jeuraet- The antioxidant activity of samples was
evaluated with DPPH and ABTS radical scavenging activity and the KN3
sample showed the higher inhibition at DPPH (64.7%) and at ABTS (46.9%)
which is in accordance with the high TPC. While the exact composition of
the mixture is kept secret the chemical composition of the volatiles of one
selected sample was analyzed and cinnamon, clove, nutmeg, pepper and
ginger were identified as the main ingredients (3). As described in the studies
mentioned above, TPC and TFC were higher than our results. To the best of
our knowledge, this may be involved with the rich content of ingredients in
herbal tea. As there is no previous report on the antioxidant activity of
Turkish beverage “Kaynar”, compared to the Greece kainar our results were
higher and it can be related to the abundance of ingredients in “Kaynar”.

To the best of our knowledge, this is the first report about the biological
activity of Turkish traditional beverage “Kaynar”. The results showed that
the “Kaynar” extract has the highest a-amylase and a-glucosidase inhibitory
effect as long as the highest antioxidant activity. This may be related to the
rich composition of beverage that the antidiabetic and antioxidant activity of
these plants were reported previously. So, these plants maybe showed a
synergistic effect in this beverage. Furthermore, regarding the potential
antioxidant activity, “Kaynar” beverage may be used as a good source of
antioxidants and could help protect against the diseases. Moreover, except for
its very pleasant taste, this herbal mixture without sugar could be also further
used as a functional herbal beverage, due to its beneficial properties, strong
antioxidant and antidiabetic activities for consumers. Certainly, more studies
along the potential further bioactivities, as well as the entire process of the
production of stable batches of “Kaynar” combination at the industrial level,
have to be designed in the future.
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1. Introduction

Shoulder trauma is one of the extremity traumas frequently encountered
by emergency physicians and orthopedists. In humans, the most mobile joint
in the body is the shoulder joint. Therefor injuries of the shoulder joint are
frequently observed. Due to the frequent incidence of injuries, its anatomy,
physical examination, and radiological findings should be known well. It is
important to have knowledge about the treatment approach. Clavicle fractures
are common in injuries around the shoulder joint. Shoulder joint dislocations,
acromioclavicular separations, and humerus proximal fractures are among the
injuries of this joint area (1). They include the shoulder, proximal humerus,
clavicle and scapula, rib cage, sternum and their connections with each other

(Figure 1).
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Figure 1. Bony anatomy of the shoulder (1).

63




INSAC Advances in Health Sciences Chapter 5

2. Clavicle Fractures

Clavicle fractures are the most common injury in shoulder trauma. It
often occurs as shaft fractures. Non-deplece clavicle fractures are generally
treated conservatively. Surgical treatment comes to the fore in complicated
cases such as fractures accompanied by neurovascular injuries and compound
fractures. In high-energy traumas, cases such as the floating shoulder may be
encountered (2). Clavicle fractures can be diagnosed with painstaking
examination and palpation. Acute complications are rare. However, injuries
in the pneumothorax, hemothorax, and brachial plexus or subclavian vessels
have been reported (3). A careful neurovascular evaluation and lung
examination should be displayed to identify complications. Routine anterior-
posterior imaging (X-ray) is usually the radiography needed to confirm and
localize the fracture. However, it may be difficult to detect non-displaced
fractures on anterior-posterior imaging, particularly in children. To this end,
additional imaging methods can be applied (1).

3. Proximal Humerus Fractures

Proximal humeral fractures are generally observed in the older population
after low-energy traumas. They are often treated in a non-displaced form and
conservatively. Initial evaluation should begin with a detailed history and
physical examination.. Especially determining the cause of the geriatric
patient's fall may reveal more severe cardiac or neurological problems. In this
patient population, abuse is often ignored and should be reported properly if
suspected. A comprehensive physical examination is the next pace. Because
of the weakened skin quality in the elderly, symptoms of compound
fractures, skin tension and necrosis need to be identified speedy. Extreme
bruising may be normal, or it may be the outcome of anticoagulation therapy.
Noticeable deformity in the shoulder or a visible subacromial sulcus may
indicate humeral head dislocation. A complete neurological evaluation of the
influenced limb should be performed and attention should be paid to axillary
nerve examination. Brachial plexus injuries and vascular history and physical
examination, a standard series of shoulder radiographs of the influenced
shoulder should be taken (Figure 2). The anterior-posterior (AP) view of the
glenohumeral joint and the scapular Y should be radiographed, and axillary
imaging should be performed. Complete and quality imaging must be
obtained to diagnose the injury correctly (5). Patients with proximal humerus
fractures can usually be treated successfully without surgical interference.
The surgical treatment option is required for more complicated fractures.
Various classifications have been defined for the planning of treatment and
determination of prognosis until the present day. Neer, the proximal humerus
is divided into four conceptual and functional divisions: the humeral head,
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major tuberosity, minor tuberosity, and humeral body. To be addressed as a
part, the part needs to have a supersedence of more than 1 cm or an
angulation degree of 45 degrees. The greater tuberosity is an exception to this
rule; only a 0.5 cm displacement is considered a part (6).

Figure 2. Proximal Humerus fracture, X-Ray imaging

4. Glenohumeral Dislocation

The glenohumeral joint is one of the frequently dislocated joints. Ninety
percent of shoulder dislocations in the human body are anterior dislocations.
Most of the rest are posterior dislocations. Inferior dislocations are scarse and
appear with neurovascular injury and fracture. They occur directly with
traumas or sports injuries in young patients. A simple fall may lead to
shoulder dislocation in older patients. Posterior dislocations generally occur
when the humeral head is driven posteriorly with high energy, whereas
extreme external rotation or abduction force generally causes anterior
dislocations (7).
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Figure 3. Anterior Glenohumeral Dislocation

When a diagnosis of shoulder dislocation is suspected, a three-view
radiographic assessment should be performed (Figure 3.) Complete anterior-
posterior shoulder radiography, scapula Y radiography, and axillary
radiographs help with diagnosis. When bone pathology is considered,
computed radiography (CT) will be useful. The Hill-Sachs lesion in the
humeral head can be observed on CT (8). Many maneuvers in shoulder
dislocations, which usually involve the traction of the humerus or
manipulation of the scapula, have been described. All of the Hippocrates,
Kocher, Stimson, Eskimo, Milch, and Spaso maneuvers include different
types of distal traction on the humerus. Even though analgesia is not required
for reduction narcotics, relaxants and muscle relaxants or intraarticular
injections can be used to reduce the humeral head. Repetitive dislocation
resulting from the injury of the glenohumeral capsule, labrum, ligaments or
rotator cuff is common after shoulder dislocation. While the common
characteristics of anterior traumatic dislocation are avulsion of the
anteroinferior glenohumeral ligament and capsulolabral detachment (Bankart
lesion) in young patients, rotator cuff tear might accompany 60% of the cases
in advanced ages. Although the most appropriate position after successful
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reduction and the length of immobilization are still discussed, there is a
consensus in the literature that the patient's age in the first dislocation is the
primary importance prognostic factor for repetitive (10) Locked posterior
dislocation of the shoulder (LPDS) is condition circumstance which is
frequently misdiagnosed and becomes chronic due to insufficient physical
examination. Reverse Hill-Sachs lesions are reported to occur in 40% to 90%
of patients with dislocation. Seizures and traumas are the most common
causes of this injury. These cases often escape the attention in the first
examination (11). Surgical treatment requirement depends on soft tissue
damage. Asking an orthopedist to be examined would be a good option for
young or athletic patients.. If conservative treatment is administered,
significant should be given to the range of motion as in patients with humeral
fractures. As the range of motion increases, strengthening exercises should
also be added to (adjoin) the treatment (10).

5. Acromioclavicular Sprains

Acromioclavicular (AC) joint instability is a common cause of pain and
disability in shoulder trauma. Injury mostly occurs as conclusion of a direct
trauma to the AC joint. The AC joint is encircled by a capsule and has
intraarticular synovium and articular cartilage interface. The joint usually has
a joint disc. The AC joint capsule is rather thin yet, has substantial ligament
support. There are four AC ligaments: anterior, posterior, superior and
inferior. The coracoclavicular (CC) ligament complex is comprised of the
conoid and trapezoid ligaments. The radiographic classification of AC joint
injuries defined by Rockwood (Figure 4) is divided six types. In type |
injuries, AC ligaments are damaged yet, the joint is intact. In type Il injuries,
AC ligaments are ruptured, however, the CC ligaments are intact. In type Il
injuries, both CC and AC ligaments are ruptured. In type IV injuries, there is
complete dislocation with a displacement of the distal clavicle to the
trapezius fascia or posteriorly. Type V injuries are associated with a higher
degree of soft tissue damage. Type VI injuries are inferior AC joint
dislocations that occur towards the subacromial or subcoracoid position (12).
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Figure 4. AC joint injuries (12).

In physical examination, a patient with AC joint pathological lesions may
be distension or deformity and local tenderness in the AC joint. When the
patient’s history and physical examination indicates a probable AC joint
damage, imaging studies are required. Lateral, axial and anteroposterior
views should be obtained.. However, in these injuries, the Zanca view may be
more accurate imaging. Treatment of type I and Il injuries incorporates
symptomatic treatment and immobilization with a sling for one to three
weeks and the use of ice and nonsteroidal anti-inflammatory drugs
(NSAIDs). After the alleviation of acute pain, range of movement and
usually strengthening exercises are initiated. When the painless function is
re-acquired, athletes can return to sports. The surgical treatment option is also
available depending on the clinical condition (13).

6. Rotator Cuff Tears

Acute rotator cuff tears can happen after simple traumas in older people.
Night pains are among the symptoms of difficulty in overhead activities.
Tears frequently occur in the supraspinatus tendon (14). It is not easy to
accurately identify the tear via physical examination. Radiography usually
does not help to diagnose the rotator cuff pathology but can be used to
exclude the other causes of shoulder pain, such as calcific tendinopathy or
subacromial spurs. Magnetic resonance imaging is the preferred imaging
method to diagnose the tear (15). Last studies have shown that
ultrasonography is less costly, although the effectiveness of ultrasonography
in the diagnosis of rotator cuff tears is similar to MRI. (16). It is significant to
diagnose young, active, and healthy patients with full-thickness tears as soon
as probably since early operative treatment can yield better results (17).
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1. Introduction

Central nervous system (CNS) infectious neoplastic and degenerative
diseases constitute the majority of the most serious diseases of humans.
These diseases show many symptoms and signs in the central nervous
system.

The incidence of the appearance of tumors, one of the central nervous
system diseases is 10-17 per 100,000. Approximately 75% of these tumors
are primary tumors, the rest are metastatic tumors. It is very difficult to detect
the premalignant or in situ period in brain tumors. Therefore, it is not applied
in the clinic. Brain tumors can be malignant and benign. Even benign brain
tumors can be seen with very serious clinical symptoms and signs depending
on the location of the involvement or they may make surgical removal
difficult due to their localization.

2. Gliomas:

Brain parenchymal tumors, astrocytomas, oligodendrogliomas and
ependymomas are the most common major types according to the types of
glial cells. These can be seen in mixed types.

l.Astrocytomas:

Diffuse and pilocytic astrocytomas are common astrocytic tumors. This
difference occurs according to histopathological features. Diffuse
astrocytomas are common in the 4th and 6th decades. In the clinic, different
neurological deficits can be seen most frequently according to the seizure
headache and anatomical localization.

Pilocytic astrocytomas are partially benign. It is more common in children
and adolescents.

I1. Oligodendrogliomas:

It is a glioma that constitutes 5% to 15% of gliomas and is seen clinically
with different symptoms and signs such as seizures. It is a common type of
glioma in the hemispheres of the brain and white matter.
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111. Ependymomas:

They are glial tumors originating from the spinal cord and ventricular
system. It is common between the ages of 20 and 30. The most common area
of involvement in adults is the medulla spinalis.

3. Neuronal tumors:

These are common tumors in the lateral and third ventricle. These tumors
grow slowly. Neuronal tumors, although very rare, become anaplastic and
grow rapidly. It is common in the clinic with seizures.

4. Neoplasms:

The most common type of embryonal neoplasia is medulloblastoma. It is
common in the childhood group and is located only in the cerebellum.
Malignant patients who do not receive treatment have a poor prognosis.
However, three-quarters of the patients who receive radiotherapy can reach 5
years of life.

5. Other parenchymal tumors:
Primary Brain Lymphoma:

Diffuse large B-cell lymphoma is seen in most brain lymphomas. It forms
the most common malignant tumors in the brain. Almost all of them are
positive for Epstein-Bari virus. Its incidence increases in the sixth decade.
Multiple spreading areas are seen in Computed Brain Tomogrophy (CBT).
However, secondary lymphomas rarely involve the brain parenchyma.

6. Germ cell tumors:

Computed Brain Tomogrophy (CBT) also likes pineal and suprasellar
regions traced along the midline of the brain. It is more common in young
people. Germinoma is the most common germ cell tumor of the brain.
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7. Meningiomas:

They are benign tumors and originate from the meningothelial cells of the
arachnoid. In adults, they are observed as attached to the duramat. It presents
with symptoms that are not well localized in the clinic or with compression
symptoms. Its prognosis varies depending on the diameter of the lesion,
localization, and surgical intervention.

8. Metastatic tumors:
They are usually carcinomas and constitute 25% of intracranial tumors.

It is among intracranial tumors in neuroendocrine tumors that involve the
pineal gland of the brain.

Pituitary Tumors:

Diagnosis and treatment of pituitary tumors have gained importance in
recent years. It occours with clinical presentations (or manifestations) such a
visual acutiyabnormal, weak eye movements, galactorrhea, abnormal growth
of soft tissues in the body from severe headache. These clinical symptoms
and findings vary depending on the compression symptoms of the tumor and
which type of hormone secreting cells in the pituitary gland is involved.
Good recognition of these symptoms and pathological findings plays an
important role in treatment, including gene therapy. Many pituitary tumors
are being treated with microsurgery now. Determining the subtype of the
tumor plays an important role in reducing the risky neuronal compression
symptoms of surgery.

Since pituitary tumors constitute 15% of all intracranial tumors, it
maintains its importance for neurosurgeons in the clinic.

Although 20% of pituitary adenomas are diagnosed incidentally, 27% are
diagnosed as autopsy findings after the death of the person. The most

75



INSAC Advances in Health Sciences Chapter 6

common reason for this situation is being asymptomatic. However,
aggressive pituitary adenomas put pressure on bones, vascular and neuronal
structures have a rapid growth potential. Although these tumors are benign,
recurrence rates after surgery and radiotherapy are high. In the clinic,
pituitary tumors are classified as intracranial tumors are considered benign
tumors. It is rarely seen in pituitary metastases.

Surgically, those below 10 millimeters (mm) are called microadenomas
and those above microadenomas are called macroadenomas. The term giant
adenoma is used when pituitary adenomas exceed 30 mm. The incidence is
equal in men and women.

Malignant pituitary tumors usually develop from macroadenomas. It is
very important to follow these patients in the postoperative period to prevent
recurrence.

Pathogenesis:

Genetic and epigenetic origins are associated with parenchymal's growth
factor disorders and selective oncoprotein activation or tumor suppressor
gene inactivation leading to cell proliferation growth. Pituitary tumors are
diagnosed based on clinical symptoms by imaging the pituitary mass and
supported by hormone tests. The definitive diagnosis is made by
histopathologically showing the mass material taken after the operation.
Macroadenomas occur in cases of acute or subacute bleeding within the
mass.It can present, many clinical symptoms ranging from sight pathologies,
headaches and sudden death. Growth hormone (GH) adenomas of pituitary
adenomas can be classified as prolactinoma adenomas, adrenocorticotropic
hormone adenomas (ACTH), gonadotroph adenomas and non-calcified
adenomas.Genetic pituitary adenomas usually occur with a single syndrome.
Adenomas in the clinic; Excess hormone secretion, occurs with various
degrees or mass effect. Most pituitary adenomas are hormonally active and
this is seen with signs of excessive hormone secretion. Hormone deficiency
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syndromes are caused by the growing mass compressing the healthy tissue
and reducing hormonal release. The first hormones affected are
gonadotropes. This is followed by thyrotropin, somatotroph and corticotropic
hormones. Dysfunction of the posterior pituitary hormones are rare. The most
common symptom is headache. Sight findings appear as a result of both
direct compression and secondary ischemia.

Prolactinomas:

It manifests itself as menstrual disorders in women of reproductive age. It
presents with many symptoms and signs such as primary amenorrhea,
delayed menarche, secondary amenorrhea, oligomenorrhea and infertility. In
men, we encounter symptoms such as impotence and galactorrhea but in the
clinic, we come across with headache and visual disturbances in the early
period.

Somatotroph adenomas:

GH adenomas come together with acromegaly and gigantism or mass
effect. Generally, most of them appear in the clinic as macroadenoma. It
presents with many symptoms and signs such as soft tissue, connective tissue
cardiovascular problems, respiratory problems, impaired glucose intolerance.

Cushing's disease and nelson's syndrome:

Corticotrope is secondary to microadenomas. It is more common in
female gender. Adrenocorticotropic hormone (ACTH) is divided into two
independently. Either the corticotrope adenoma occurs with adrenalectomy,
or the process is known as Nelson syndrome.

Tritrop adenomas:

It is the rarest type of adenoma. Patients usually present with symptoms
and signs of hyperthyroidism.

Nonsecretory adenomas:

Less than a third of pituitary adenomas do not secrete hormones
clinically. It is more common in the male gender and it is more common in
the clinic as a symptom of compression.

Invasive adenomas:

It constitutes 5% of all pituitary adenomas. It causes cavernous
suprasellar region invasion and erosion of bone structures.
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Brainstem tumors:

The brainstem is the region between the diencephalon and the cervical
spinal cord consisting of the mesencephalon pons and medulla oblongata.
Tumors can arise anywhere in the brainstem. Generally, cranial nerve palsy
occurs as signs of spasticity. Symptoms of hydrocephalus and hence
increased intracranial pressure syndrome can be seen. It is common in the
childhood age group. Pathologically, gliomas constitute the group with
histopathological features. Four types of brainstem gliomas have been
described by imaging according to their involvement. Diffuse tumors are
intramedullary tumors in the cervical region, local tumors, dorsal exophytic
tumors.

Diffuse tumors are common in the pediatric age group. It manifests
clinically with ataxia, gait disturbance and cranial nerve paralysis. In one and
a half years, 97% of the cases die.

Intra-medullary tumors in the cervical region show different signs and
symptoms depending on the location.

They frequently present with atrophy in the cervical region, loss of
strength in the upper extremities and pain in the occipital region. Dysphagia,
recurrent pneumonia attacks and apnea are common in medullary attitudes.

Local tumors are usually seen with tegmentum gliomas, third cranial
nerve palsy and pons involvement, and signs and symptoms of 6th and 7th
cranial nerve dysfunction. Tumors with medulla involvement are frequently
encountered in the clinic with difficulty in swallowing and pneumonia.

Dorsal exophytic tumors are frequently seen clinically with findings of
hydrocephalus and increased intracranial pressure. In the diagnosis of
brainstem tumors, magnetic resonance (MRI) is preferred instead of
computed tomography (CT) as an imaging method.

Pineal region tumors:

The pineal area is located in the middle of the brain. The posterior part of
the third ventricle is located anterior to the base of the pineal gland and the
tectum posteriorly to the corpus callosum. The anterior part of the third
ventricle is located superiorly, the vermis of the cerebellum inferior and the
thalamus to the sides. Pineal region tumors are more common in the
childhood age group than in the adult age group. Approximately 80% of
pineal tumors are malignant and the rest are benign tumors.

Pathologically is divided into four groups as germ cell, glial cell pineal
cell and unclassified.
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Germ cell tumors:

Germinoma, teratoma, lipoma, epidermoid, mixed malignant germ cell,
immature  teratoma, embryonal cell carcinoma are classified
histopathologically.

Pineal cell tumors:

It is divided into three histopathologically as pineocytoma, pineoblastoma
and mixed pineal cell tumors.

Glial cell tumors:

Astrocytoma, anaplastic astrocytoma, glioblastoma, ependymoma,
oligodendroglioma  choroid plexus  papilloma are classified
histopathologically.

Pineal cysts, meningiomas, malignant and benign tumors constitute the
unclassified fourth group of pineal gland tumors.

Pineal region tumors appear clinically with complaints of increased
intracranial pressure syndrome such as headache, vomiting, papillary edema.
There may be precocious puberty in boys and sexual disorder in girls. In
imaging, especially magnetic resonance imaging is very important in
showing the size and location of the mass and calcifications.

Treatment of intracraniale tumors:

The aim of surgery in intracranial tumors is to remove the most mass
tissue with the least damage to the functions and structure of the brain.

Surgical approach reduces the number of cells of intracranial total masses.
Preoperative's careful planning and audience measurement is essential to
fully be excised. MRI has been widely used in recent years in determining the
diameter and localization of the mass.
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Malignant astrocytomas significantly decreases mortality and morbidity
in the postoperative period.

While the operation is planned according to the localization of the
masses, certain points in the skull are frequently preferred in surgery. These
are the trans-sphenoidal, transoral pathway, cranioectomy, craniotomy or
burr hole method and the main scheme of the path and operation techniques
used to reach the mass tissue.

Craniotomy:

The bone flap is cut and turned. It gives precise lesion localization when
combined with a stereotactic cage if necessary or preferably image guided
system (no cage stereotaxy).

Transsphenoidal path:
Extends from the sphenoid sinus to the pituitary fossa.
Transoral route:

The anterior surface of the brainstem and upper cervical spinal cord is
reached by removing the archof the atlas, odontoid process and clivus.
Rarely, anterior located tumors are neurofibroma and chordoma.

Burr hole:

It is aimed to reach and remove the mass by cutting small bone tissue
from the area close to the lesion.

Craniotomy:

It is routinely used to remove the surrounding bone to expose the lesion
after burr hole - to reach posterior fossa lesions.

Radiotherapy:

It shows effects by damaging the DNA structure through electrons and
free radicals

Radiotherapy resistance is generally in question in astrocytomas. In
malignant astrocytomas, an average of 5-month increase is achieved in the
expected life time of postoperative radiotherapy. In recent years, the
treatment in which high-dose radiation protects the healthy tissue and causes
a serious decrease in the mass tissue is called Brachytherapy. It is the most
effective form of radiotherapy in recurrent mass lesions.
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Chemotherapy:

It is generally used in some types of brain tumors and recurrent brain
tumors. Although its primary effect is limited, its effectiveness increases
when used with surgery and radiotherapy. Due to the blood-brain barrier, a
limited number of chemotherapeutic agents cross the blood-brain barrier. For
example, a limited number of chemotherapeutic agents such as lomustine
(CCNU) carmustine (BCNU) can be cited.

Combination use of multiple agents is common in chemotherapy. It can
be given by oral intravenous infusion, intra arterial, interventricular,
intratumoral and epidermal routes. Intravenous and oral agents are commonly
used due to their easy applicability.

Steroid administration; It is used with chemotherapy agents to reduce
brain edema and mannitol to block the blood brain barrier due to its osmotic
effect.

Chemotherapeutic agents applied due to the blood brain barrier can
damage other organs and systems (such as liver and Kidney). A
chemotherapeutic agent can be placed in place of the mass material taken
after tumor operations. The most common side effects of chemotherapeutic
agents are nausea, vomiting, fluid electronic imbalance, kidney toxicity,
weight loss, neutropenia, diarrhea, hair loss and infertility.

Treatment in pituitary adenomas:

Although removal of the mass with transsphenodial surgery in
prolactinomas is successful at a maximum rate of 75%, medical treatment has
become the first option when we consider the risks of the operation due to the
high rate of recurrence. Because the success rates of medical treatment and
surgical treatment are close to each other. The only surgical indication is
pituitary apoplexy. Since hypopituitaryism may develop as a result of
radiotherapy, this treatment is the last choice for those who want a child.

Growth hormone-secreting pituitary adenomas:

Remission continues for a long time in more than 80% of patients with
acromegaly after transsphenoidal surgery. Success can also be achieved in
patients with octrotide medical therapy. The most important criteria for
remission are serum growth hormone levels and the size of the mass. Medical
treatment is depomin agonist (bromocriptine and cabergoline), somatostain
analogs (okreotide and lenreotide) and GH receptor antagnoist
(pegvisomant).

Radiation Therapy:

It can be applied to prevent recurrence of the tumor after surgery or as an
adjuvant treatment.
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Corticotrope adenomas:

Primary treatment is surgery. Eliminating the increase in intracranial
pressure syndrome that secretes microadenomas provides 80% cure.In cases
that do not respond to treatment, the second choice is radiotherapy. It is
applied gamma-knife and conventional. Drugs that inhibit steroid hormone
synthesis are used in medical treatment.

Thyrotrope adenomas:

It is a very rare type of pituitary adenoma and our first choice is surgical
treatment. In case of failure of surgical treatment, somatostatin analogues act
by reducing the size of the mass.

Nonfunctional (non-hormone-producing) pituitary adenomas:

The first treatment is surgery and the aim is to eliminate the mass effect
and preserve the normal functions of the pituitary. Radiotherapy is given for
aggressive tumors.

Brainstem tumors treatment:

Diffuse tumors are generally malignant and surgical intervention is not
recommended. However, it is controversial to perform an operation in benign
tumors, since it is difficult to access surgically. Radiotherapy and medical
treatment is recommended.

Pineal area tumors:

There are surgical methods such as supratentorial or infratentorial in
pineal region tumors. Postoperative adjuvant therapy is important in
preventing metastases. Germinomas tumors are the most sensitive to
radiotherapy. However, radiotherapy has many side effects such as
hypothalamic and endocrine disorders. The most beneficial group of
chemotherapy is germ cell tumors. However, chemotherapy is not accepted
as standard treatment in malignant pineal cell tumors. Although it is used
after radiotherapy, its benefits are not clear. Surgery can also be provided for
benign pineal tumors. . These include teratoma gliomas, dermoid and
epidermoid tumors, pineal cysts and benign cystic astrocytomas.

In malignant tumors, the histopathology of the tumor is very important.
For example, with the combination of surgery and radiotherapy in
germinomas, 5-year survival is close to 80%. However, good prognosis in
malignant nongerminomatous germ cell tumors rarely occurs after surgery
and radiotherapy.

Summary:

- In brain tumors, it can be seen in every region of the brain from the
meninges, brain parenchyma to ventricular spaces and cerebellum.
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-Most of the brain tumors are primary tumors.

-Tumor localization, histopathological subtype, surgical accessibility and
presence of neurological deficits affect mortality and morbidity.

-The most common glial tumors are astrocytomas, oligodendrogliomas,
and ependymomas.

-The most common primary brain lymphoma is diffuse large B cell
lymphoma.

-Metastatic tumors, on the other hand, mostly originate from calcinomas.

-In the treatment, the treatment scheme of surgery, radiotherapy and
chemotherapy is determined according to the localization of the symptoms of
the tumor being benign or malignant.

-Hypophysis tumors give clinical symptoms and signs depending on
which cell group from the cells secreting hormones is involved, except for
the local mass effect.

-Treatment of most tumors is primary surgery. Radiotherapy and
chemotherapy are frequently preferred in recurrent pituitary masses or
masses that cannot be completely excised.

-Brainstem tumors can be located anywhere in the brainstem.
-Clinically, it presents with signs of cranial nerve involvement.

- Surgical approach is not preferred in brainstem tumors due to the
difficulty in accessing the mass, surgical risks and frequent postoperative
complications.

-Radiotherapy and medical treatment are primarily preferred in brainstem
tumors.

- Clinical radiotherapy application in pineal region tumors has many side
effects such as hypothalamic and endocrine disorders.

-Among the pineal region tumors, germinomas are the most sensitive
tumors to radiotherapy.

-Generally, primary surgery is preferred for pineal region tumors.
Alternatively, radiotherapy is known to increase survival rates.

- Malignant non-germinomatous germ cell tumors, exceptionally, have no
positive effect on survival after radiotherapy and surgery.
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Abstract

In eukaryotic cells, the Golgi organelle plays the most important role in
intracellular molecular communication, protein synthesis, secretion, and the
organization of substances to be taken into the cell. It also has an effect on
the intake of a large number of toxins into the body and the emergence of
toxic effects mechanisms after they are taken. It also plays a role in the
further modification and secretion of molecules that play a role in the
metastasis of cancer cells.

Thus, each of the proteins involved in the Golgi organelle can be a target
for treatment. In addition, in the deficiency of some proteins, Golgi is at the
center of the studies on treatment strategies that will accelerate the secretion
associated with this process. In this review, | would like to summarize the
importance of the Golgi and molecules in the structure of Golgi in terms of
toxicology.

1. Introduction

Eukaryotic cells protect their homeostasis via excellent intra and
extracellular molecules trafficking and molecular signaling pathways. In
higher eukaryotic organisms, this molecular transport functions importance is
greater. Golgi organelle plays a central role in the synthesis of proteins of
molecular signal transport, further modification of proteins to be secreted and
the addition of target signals, as well as in directing the uptake processes of
molecules to be taken into the cell from outside of the cell (Molino et al.,
2015).

Golgi organelle as known golgi apparatus is very dynamic part of the cell.
It discovered approximately one hundred years ago, however there are many
issues that have not yet been explained are found in both its structure and
molecular function. Golgi organelles have roles in protein secretory,
packaging, modulating cellular molecular trafficking, Ca®* homeostasis and
cell death (Esrefoglu, 2019). Giantins, golgins and Rab family are important
structural and functional elements of golgi organelle and these are culd be
target for several toxins and also therapeutic approaches. (Munro, 2011). It
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has been known that, Golgi organelles secretory mechanism play role in drug
export from the cell which could be affects the drug efficacy. It plays role in
doxorubicin chemotherapeutic resistance. P-glycoprotein (P-gp) enhance
drug sequestration in Golgi and case drug resistance. Golgi include MRP1
transporters that cause drug resistance in cancer cells. Additionally, copper-
transporting P-type ATPase (ATP7A) have same effect against
chemotherapeutics (Li et al., 2018).

In this review | aimed to examine the toxicological significance of the
Golgi organelle and to examine its importance as a drug target.

1.1. Golgi Apparatus

Golgi apparatus play key role in cellular secretory mechanism. This
organelle packaged the secretory elements that comes from the endoplasmic
reticulum and regulate transfer the packages to plasma membrane,
endosomes or lysosomes. Golgi mainly structured as cisternae’s and it has
two face side as named cis face and trans face. Golgi organelle include
membranes that looks like disk and Golgi stack where protein and lipid
synthesis and modifications occur. Cisternae’s are folded structures located
parallel to each other. Cisternaes have lumens where all secretory preparation
processes are carried out. Incoming vesicles that transported from
endoplasmic reticulum reach from cis face and further processing occur into
the cisternae lumens and finally mature vesicles leave the organelle from
trans face. Mostly, golgi complex localized next to microtubules for facilitate
vesicle transportation into cells. (Andreeva et al., 1998;Tamaki et al., 2002;
Deng et al., 2018; Esrefoglu, 2019). There are different methods using for
golgi organelle imaging as electron microscopy, infrared light emission, light
microscopy etc. (Altan-Bonnet, 2007; Chen et al., 2020)

Golgins are long coiled-coil proteins which are important element of
Golgi organelle. Golgins localized both cis and trans face of the golgi and
they exert several different roles as interactions with cytosol elements,
cytoskeletons and regulating vesicle trafficking. GM30, GMAP-210, Golgin-
160, Golgi-84, giantin, CASP, TMF are some of golgins. It has been reported
in knockout studies that absence of golgins resulted with Golgi
fragmentations (Munro, 2011).

1.2. Toxins Effects on Golgi Organelle

Benzyl alcohol (BnOH) is widely used chemical in foods, cosmetics,
household and medical products. BnOH cause different adverse effects. It
also disrupt membrane proteins activity and ligand bindings on cell surface

90



INSAC Advances in Health Sciences Chapter 7

and lysosomal vesicle transportation. BnOH increase the golgi organelle
fragmentation. Additionally, increased diphtheria toxin toxicity was reported
in BnOH treated cells and BnOH reduced reverese transfport from golgi
which could be associated with golgi fragmentation. It has been reported that,
golgi fragmentation could play important role in neurodegenerative diseases,
infections and cancer. Moreover, long term exposure of ethanol and
brefeldin-A induced golgi fragmentation too (Simm et al., 2017). Diesel
exhaust particles are environmental pollutants that released from automobiles
cause alteration of golgi polarity that resulted with impaired cellular
transporting (LaGier et al., 2013).

Bactearial toxins bind receptors on their target cells and enter the cells via
encapsulating. Most of these toxins retro transferred by these clathrin or
caveolin capsules (endosomes) to endoplasmic reticulum and golgi
organelles. Toxins actve domains translocated via trans-golgi network
system, then exert their effects on cellular target molecules (Rddis-Baptista
et al.,2008). Valderrama et al., (2000) demonstrated that, Clostridium
botulinum toxins C2 caused dramatic morphological collapse of golgi
organell and actin disruptions in NRK cells. This suggested that actin flamets
and golgi integrity disruptions may resulted with abnormal intracellular
vesicle trafficking (Valderrama et al., 2000). Retinoic acid alters the golgi
transporting activities and this cause increasing immunotoxins effects (Wu et
al., 1994). Monensin, which is used for treatment coccidiosis in veterinary,
cause alterations in transmembrane transport. It causes osmotic changes in
golgi and result with swelling (Singh et al., 2014).

1.3. Golgi Organelle Impoartance in Neurons

Blood brain barrier (BBB) is an important component of brain for protect
the brain toxic materials that reach with blood circulation. BBB structure
contains endothelial cells which interact each other with tight junctions and
astrocytes. Destruction of BBB also include Golgi organelle fragmentation;
thus several chemicals could enter brain environment. Additionally, BBB
destruction and golgi deformation occurs in several different neurological
diseases (Deng et al., 2018). Golgi organelle have functions in brain as
protein synthesis, packaging of proteins, lipids and neurotransmitters and also
managing important cellular signaling via ubiquitin ligase, protein
phosphatases and G proteins (Mayinger, 2011). Adriamicyn (doxorubicin-
HCL) is a chemotherapeutic agent and it has adverse effects on neurons and
exert its effects destroying endoplasmic reticulum and golgi organell
morphology (Kondo et al., 1987; Carvalho et al., 2009)

Several infections may cause Encephalopathies and neurological
disorders. Bordetella pertussis is a human childhood disease pathogen cause
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respiratory disease. This bacteria release pertussis toxin. Pertussis toxin reach
the target cell via endocytosis and inhibits Gi protein activities. This
inhibition result with cellular signaling disruption. It has been reported that
pertusis toxin causes endothelial cell integrity disruption in vitro which could
be considered as have disruptive role in BBB disintegrate. Pertusis toxin
exert its effect via inhibiting golgi organelle associated proteins ADP
ribosylated Gai-2 proteins (Kiigler et al., 2007).

Dey at al., (1999) demonstrated that methylmercury (MeHg) exposure
significantly decreased Golgi sialyltransferase activity in rat barins. (Dey et
al., 1999). Sialyltransferases play role in transfer of sialic acid. Sialic acid
include glycoconjugates on their terminal side and has role in cell adhesion,
immunity, inflammation and metastasis. Abnormal sialyltransferase activity
cause extreme level of sialic acid on the cell that result with several
pathologies as inflammation and cancer (Wang et al., 2016). One of the sign
of neuronal degeneration is golgi organell fragmentation. Manganese (Mn®")
exposure cause golgi fragmentation in glial cells and neurons. However, it
has been shown that neuron and glial cells coculture resistant to Mn®*
treatment (Sepulveda et al., 2012).

MIx-8 or MIx-9 are two phospholipase toxins in Brazilian coral snake
venom. It has beeb reported that, these toxins causes mitochondrial
dysfunction and golgi dilatation in hippocampal neurons (de Carvalho et al.,
2014). Brefeldin-A, is a macrocyclic antifungal and antibiotic independently
which isolated from fungi. It inhibits guanine nucleotide-exchange protein 1
(BIG1) that resulted with cellular trafficking disruption in neurons from golgi
to cell membrane (Betina, 1992; Zhou et al., 2013).

1.4. Golgi related proteins and Pharmacotherapy

Golgi related proteins could be targets for therapy against different
diseases. Chlamydia trachomatis infections cause golgi organelle
fragmentation in eukaryote cells via cleaving the golgin-84 protein that
localized cytoplasmic face of golgi. z-WEHD-fmk is a modified tetrapeptide
and it inhibits cleavage of golgin-84 protein (Heuer et al., 2009; Christian et
al., 2011).

Studies ongoing to find effective cures for cancer treatment. As it is
known that, golgi produce and secrete many proteins that related with cancer
metastasis and drug resistance. Yu et al., (2018) studied nanoparticle
encapsulated of celecoxib and Brefeldin A effectiveness on breast cancer
cells (4T1 cells). They reported that, migration and invasion rates of cancer
cells were dramatically decreased (Yu et al., 2018).
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Petrosyan et al., 2015 have demonstrated that, ethanol disrupts the golgi
protein giantin’s function and this cause dramatic decrease of hepatic
asialoglycoprotein receptor. Secretion Associated Ras Related GTPase 1A
(SAR1A) gene expression decrease enhanced this process and result with
giantin disfunction. Thus, therapeutic strategies for increase SAR1A activity
might be protect giantin from several chemical exposure effects and could
provide golgi stability (Petrosyan et al., 2015)

Golgi organelle have central role in neuron cells autophagy. Neuronal
autophagy mechanism is one of the main cause of neurological disorders.
Golgi proteins are excellent targets for modulating neuron cell death
mechanisms. ULK1-ATG protein kinase complex, Beclin-1 (ATGS6),
ATG14L, ATGY9A, ATG5/ATG12, ATG8/LC3, Rab, GORASP2/GRASP55
and GOLPH3 proteins conjugation system elements could be target for
modulating autophagy in neurons (Deng et al., 2020).

1.5. Conclusion

Golgi organelle play an important role in the execution of cellular
mechanisms. It is critical in both the further modification and transport of
molecules to be secreted from the cell and in directing the molecules taken
outside the cell to the targets. Because of this organelle placed center of the
high rate cellular traffic, it also takes role at the center of the cellular
processes of drugs and various toxic environmental factors. Although there
are many studies on the molecular mechanisms of the Golgi organelle, many
more studies are needed on how these mechanisms play a role in the effects
of drugs or various environmental toxins and reveal pathological conditions
and as candidate drug target.
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1. Giris

Kikirdak lezyonlar: klinik olarak fokal erozyonlardan baslayip tam kat
kikirdak hasarina kadar pek cok varyasyonu vardir [1-2]. Kikirdak lezyonlar:
asemptomatik olabildigi gibi lezyonun oldugu bolgede diz agrisi, sislik,
takilma kilitlenme sikayetleri yapabilirler.

Hastalarda cerrahi tedavi yontemleri genellikle 6n planda olmasina
ragmen c¢ogu hasta konservatif tedavi istegi ile hekimlere belirtmektedir.
Cerrahi tedavi yOntemleri artroskopik veya artrotomi yontemleri yapilir.
Bunlar Bunlardan artroskopik debritman ve lavaj, mikro kirtk gibi eklem
yilizeylerinde kanlanmayir ve iyilesmeyi uyarmaya dayanan teknikler
kullanildigi gibi hyalin kikirdagin orijinal haliyle yenilenmesi amcacini
giiden (otolog kondrosit implantasyonu, mozaikplasti) tedavi segenekleri de
mevcuttur [3]. Sonug olarak konservatif ve medikal tedavilerin de tedavide
yeri smirhidir [4-5].

Konservatif yontemler bir bashk altinda toplanirsa, aktivite
modifikasyonu, fizik tedavi ve rehabilitasyon, dizlik kullanimi, medikal
tedaviler ve eklem i¢i enjeksiyonlardir [6-7]. Bu tedaviler ayri ayri
kullanilabildigi gibi kombine edilerek de kullanilabilirler. Ozellikle
inflamatuar eklem hastaliklar1 ( Romatoid artrit, sistemik lupus eritromatosiz)
gibi veya dejeneratif artritik dizlerde altta yatan patolojinin farkli olmasindan
dolay1 ameliyatsiz tedavilerden ziyade medikal tedaviler diisiiniilmektedir.
Hatta Brignardello ve ark.'larinin yaptig1 bir calismada 25 adet calismay1
iceren bir metanalizde, uzun donemde artroskopi veya medikal tedavinin bir
fark olusturmadigini ortaya koymuslardir [7].

Kikirdak lezyonlar1 tedavisinde kullanilan ¢ok sayida ila¢ bulunmaktadir.
Oral tedavide kullanilan ilaglar analzejikler, NSAID ilaglar, oral
kondroprotektif ilaglar, bunlarin yaninda intraartikiiler
viscosuplemantasyonda medikal olarak kullanilabilir [8].

Analjezik tedaviler
Parasetamol

Parasetomol kas iskelet sistemi agrilarinda ilk  kullanilan
analjeziklerdendir. Paracetamol (acetaminophen) 140 yil 6nce kesfedilmis
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olup, en sik kullanilan analjezik ve antipiretiklerden biridir. Bunun yaninda
World Health Organization’s List of Essential Medicines gore en efektif ve
en giivenli ilag olarak seg¢ilmistir. [9, 10]. Bunun yaninda pek c¢ok klinik
tarafindan da farkli agrilar i¢in kullanilirlar. Parasetomol zayif bir
prostoglandin inhibitdriidiir [11]. Artritin agr1 kontroliinde 1. basamakta
kullanilacak ilk analjezik antiinflamatuar ilagtir. Ancak gastroisntestinal,
kardiovaskiiler, hepatik ve bobrek toksistesi ile ilgili kanitlarda mevcuttur
[12].

Non-Steroid Anti-inflamatuar ilaglar

Siklooksijenaz ve Lipooksijenaz enzim sistemin bloke ederek
prostoglandin salgilanimmni inhibe ederler bu yolla antiinflamatuar ve
antianaljezik etki gosterirler [13]. Bu yolla olusan dejeneratif inflmatuar
mediatorleri eklem iginde inhibe ederler [14]. Sonugta osteoartrit ve romotoid
artrit artmig inflamasyon ve oksidatif stresle alakalidir. Nsaid'ler ise bu
dongiiyii kirmakta ¢ok basarilidir [15]. Ancak en biiyiikk yan etki siiphesiz
gastrointestinal ve bobrek sistemlerindedir. Uzun siireli kullanimlarda
gastroprotektif ajanlar tedaviye eklenmelidir. Hastalarin daha once renal
hastaliklar1 ile mutlaka sorgulanmalidir. Gastrointestinal yan etkilerin
azaltilmast i¢in selektif cox-2 inhibitdrleri {iretilse de kardiyak yan etkiler
nedeni ile kullanilmasinda siipheler vardir [16].

NSAID ilaglar giiniimiizde agr1 tedavisi icin tonlarca kgr iiretilmektir.
Teoride yukarda belirtildigi gibi inflamatuar diizeyde blokaj yapsada kikirdak
anabolizmasi ve katabolizmasi ile ilgili negatif goriislerde vardir [17].

Serotonin-norepinephrine reuptake inhibitors (SNRISs)

Depresyon ve mood durumunu kontrol etmek i¢in kullanilirlar. Seratonin
ve non epinefrin reuptake'ni bloke ederler [18-19]. Akut travamatik kondral
yaralanmalarda veya dejeneratif artritlerde agrinin giderilmesinde etkilidir.

Opoid analjezikler

Bu gruptaki ilaglarin ¢ogu denetime tabidir. bagmmlilik yapici etkileri
vardir. Santral sinir sisteminde agr1 yollarmi bloke ederler. Bulanti-kusma,
bas agrisi, konsipitasyon gibi yan etkileri vardir [20]. Diger agr1 kesicilerin
etkili olmadig1 durumlarda kullanilabilir. Anabolik olarak kikirdak yapimimni
artirici bir etkisi yoktur. Sadece ciddi agrilarda algoloji kliniklerinin tavsiyesi
ile kullanilmalidir.

D vitamini preperatlan

D vitamini eksikligi kalsiyum absorbsiyonu ve kikirdak hasari ile beraber
osteoartrit progresyonu ile iligkilidir. D vitamani replasmaninin osteoartrit
agrisini azaltigtyla ilgili bazi ¢aligmalar mevcuttur [21-22]. 1136 vakalik bir
met analiz ¢aligmasinda D vitaminin agr1 ve fonksiyon kaybmni azalttigi
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goriilse de, eklem sertligi ve kikirdak hacminde degisiklik yapmadigi
gOrilmiistiir [23]. Yine bagka caligmalarda da hayat kalitesi, kuvvet ve
fiziksel performansi arttirdigi goriilmiistiir [24]. Bu nedenlerden dolay1r D
vitamini agr1 kontroliinde pozitif etkisi sahip bir oral ajandir.

Kondroprotektif oral ajanlar

Bu grupta en tanidik niitrisentler Chondroitin sulfate ve glucosamine
sulfate'dir. Halen tam olarak nasil ne sekilde etki ettigi agiklanamamistir
ancak Invitro calismalarda kondrositlerin bu bilesiklerden kikirdak
glikozaminoglikan ve preteoglikan sentezini artirdigi ve sinovial hiicrelerin
hiyalonirik asit sentezini arttirdig1 gosterilmistir.

Kondroitin siilfat ve Glukozamin siilfat

Kikirdak dokusu esas olarak hiicre, lif ve temel maddeden (hiicrelerarasi
amorf madde) meydana gelmistir. Lif ve hiicrelerarasi amorf maddenin
olusturdugu yapiya matriks veya ckstraselliiler matriks adi verilir.
Glukozamin kikirdak matriksin en biiyilk kompenentidir. Glukozamine siilfat
insan kondrosit hiicrelerinin proteoglikan salgilammmi artirir, katabolik
enzimlerin salgilanmasmi bloke eder, bunlar yaninda sinoviyal sivida IL -
1b iretimini artirir [25-26]. Ekstraselliiler matriksin major kompenenti ise
kondrotin siilfat'tir. Kollajen aglar1 icinde osmotik basinci ve hemostazi
saglar.

Son 2 dekad i¢inde pek ¢ok tartigmaya ragmen glukasamin ve kondrotin
stilfat ¢ok sik kullanilmaya baslanmistir. Bu nedenlerden dolay: bu iki ajan
hem ekstraselliiler hemde intraselliiller matriksi dengelemek igin beraber
kullanilir. Bu ekstrelerin klinik etki baslangici 1. ayda baslar ve glukozamin
icin ortalama doz 1500 mgr/giin, Kondroitin i¢in ortalama doz ise 1200
mgr/giindiir [27-28]. Yapilan ¢alismalara ragmen halen bu iriinlerin
kullaniminda siiphe vardir.

Antioksidan takviyeler

Reaktif oksijen radikalleri osteoartrit progresyonunda etkili oldugu
bilinmektedir. Artmis oksidatif stres kondrositlerde zararli etkilere sebeb olur
ve serbest oksijen radikalleri NFkB, PI3K ve JNK kondrositlerin
apopitozisini saglar [29]. Diz osteoartritinde diz eklemi i¢i oksidatif stres
artar, her ne kadar antioksidan tedavinin osteoartirit progresyonunu azaltlngi
diisiiniilse de baz1 ¢ekinceler vardir. FDA halen (vitamin A, E, C ve zerdegal,
avokado ve boswellia ) klinik uygunluk vermemistir. Bu ilaglar halen
tilkemizde kontrolsiiz olarak ta satisa sunulmaktadir. Bu oral gida takviyeleri
ile ilgili halen tatmin edici bilimsel kanitlar yoktur. Etki mekanizmasi net
aciklanamamustir. Kondroprotektif mi yoksa indiikksiyonumu saglamaktadir ?
Dabha ileri bilimsel ¢aligmalar yapilmaldir.
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2. Sonug¢

Halen osteoartrit icin bir kiir yoktur. Gelistirilen tiim tedavilerin (Oral, IV.
veya Intraartikiiler) amac1 palyatif veya cerrahiyi geciktiricidir. Oral tedavi
yaklasimlar siklikla travmatik kikirdak hasari yerine, artrit zemininde gelisen
kikirdak lezyonlar1 iizerine yogunlagsmistr. EULAR ( Europan League
Against Rheumatism) osteoartritte bir ¢ok rehber calisma yayinlamustir,
ozellikle oral tedavide kullanilan glukozamin siilfat, avokado yada soya
fasiilyesi ekstreleriy, SYSADOA ( Systemic slow acting drugs for
Osteoartritis) olarak smiflanmistir. Ozellikle bu rehberde glukozamin ve
kondroitin kullanimmin semptomatik rahatlama olmasina ragmen, hastaligin
seyrini degistirmeyecegi bildirilmistir.

Oral tedavi yaklasimlar: siklikla travmatik kikirdak hasar1 yerine, artrit
zemininde gelisen kikirdak lezyonlar1 {izerine yogunlagsmistir. EULAR(
Europan League Against Rheumatism) osteoartritte bir ¢ok guideline ¢aligma
yaymlamistir, 6zellikle oral tedavide kullanilan glukozamin siilfat, avokado
yada soya fasiilyesi ekstreleri, SYSADOA ( Systemic slow acting drugs for
Osteoartritis) olarak siniflanmistir. Mevcut tedaviler agr1 ve sikayetleri
gidermesinin yaninda eklem fonksiyonlarmida bir miktar diizeltir.

American Academy of Orthopaedic Surgeons (AAOS) and the
Osteoarthritis Research Society International (OARSI) rehberlerine gore
tedavi secenekleri egzersiz, kilo kontrolii, fizik tedavi ve cerreahi yontemleri
icerir [30-31]. Besin takviyeleri, masaj ve topikal akupunktur gibi
tamamlayici ve alternatif tip endikedir ancak bunlarm etkinligini desteklemek
icin daha fazla klinik veriye ihtiya¢ vardir. Agr1 kesici ve anti inflamatuar
ilaglar en sik kullanilan tedavilerdir. Bununla birlikte, yalnizca OA
semptomlarmni hafifletmek i¢in faydalidirlar ve bazen olumsuz yan etkilerle
iligkilendirilirler. Cerrahi mevcut semptomlardan tedavi ile fayda gérmeyen
hastalarda endikedir.

Kikirdak koruyucu gida takviyeleri kullanimi artan yas ile korele olarak
artan Osteoartrit prevalansi ile dogru orantili olarak artmaktadir. Kondroitin
ve (glukozamin kikirdak hastaliklarinin = seyrini  degistirmez ancak
semptomatik rahatlama sagladigi asikardur.
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Tablo;1 Oral tedavide kullanilan tiim ajanlarin 6zeti

Isim

Endikasyon

Farmakolojik
Etki

Yan etkiler

Parasetamol

Hafif Orta derece
agrilarin tedavisi

Prostoglandin
sentezi ve COX-3
inhibisyonu

Karaciger hasari, gegici
karaciger enzimleri
yiiksekligi,

Non-steroidal

Orta derece agr1

Prostoglandin

Gastrointestinal, bobrek

anti- tedavisinde , anti sentezi ve COX-1- hasari, bazen kardiak yan
inflamatuar inflamatuar 2 inhibisyonu etkiler
ilaglar
Opioid Orta ileri derece Santral sinir Mide bulantisi, kusma, bag
analjezikler agrilar sistemi diizeyinde agrisi,
agr1 yollarini kabizlik, yorgunluk ve
baskilar uyusukluk
Serotonin- Depresyon ve ruh Serotonin- Yorgunluk ve uyku hali; cinsel
norepinefrin hali tedavisi norepinefrin geri disfonksiyon;gastrointestinal
geri alimi diizensizlik alimini inhibe eder problemler
inhibitorler
(SNRI'ler)
D vitamini VAS of pain Kalsiyum Hiperkalsemi, Bobrek hasart,
takviyeleri skorunda azaltir emilimini artirir ve Diizensiz kalp atig1 ve kalp
kikirdak ve kemik krizi.
metabolizmasi
tizerine etkileri
vardir
Glukozamin Diz Osteoartritte Katabolik enzim Ciddi bir giivenlik sorunu
ve kondroitin semptomlarinin aktivitelerini bildirilmedi
stilfat yOnetimi inhibe eder ve
takviyeleri sinoviyal sivilarda
IL-1-p seviyelerini
azaltir
Antioksidan Diz Osteoartritte agr1 Reaktif oksijen Genis metanaliz yapilmali
takviyeleri kesici ve fonksiyon radikalleri
iyilestirme inhibisyonu
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Abstract

Background/Aim: An analysis over the prevalence, age, sex distribution
of Helicobacter pylori was carried out for the entire society.

Materials And Methods: A total of 14500 patients that have undergone
endoscopic biopsies and pathological evaluation due to any reason were
retrospectively analyzed.

Results: 10266 (70.8%) of 14500 patients that underwent endoscopic
biopsy produced a positive result for Helicobacter pylori (70.8%). The
difference between age groups for the entire society was statistically
significant for positivity of Helicobacter pylori (P < 0.001). There was not a
difference between sexes of the patients for prevalence of Helicobacter pylori
(P =0.238).

Conclusion: The prevalence of Helicobacter pylori for endoscopic
biopsies of the entire society was identified to be 70.8%. The prevalence of
Helicobacter pylori in Turkey is as high as in Middle East countries.

Key Words: Helicobacter pylori, peptic ulcer, gastritis, Middle Eastern

1. Introduction

There is no reliable information on the prevalence of Helicobactet. pylori
infection in the Middle East. It is because methods of studies investigating
Helicobacter .pylori infection are various, and there are several reports from
the countries of the Middle East region(1). The prevalence of Helicobacter
pylori in Turkey is similar to the one in developing countries. However, the
prevalence of Helicobacter. pylori for the entire country is not precisely
known even though individual studies say the opposite. The results of
epidemiological studies over H. pylori are contradictory in Turkey. It is
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because methods of study are various, and the prevalence of H. pylori varies
by regions and over time. This study aims at analyzing the prevalence of H.
pylori, and the relation of prevalence with age and sex based on the results of
endoscopic biopsies taken from the patients that applied to Istanbul Police
Hospital (it turned into Uskudar Public Hospital after 2006) due to various
reasons.

2. Materials and Methods

The patients that underwent gastroscopy and antrum and corpus biopsies
due to any reason at Istanbul Police Hospital, Department of
Gastroenterology Endoscopy (turned into Uskudar Public Hospital after
having been taken over by the Ministry of Health, and served for non-
constable patients) between 2000 and 2006, and at Uskudar Public Hospital,
Department of Gastroenterology Endoscopy after 2006 were retrospectively
analyzed.

A total of 14542 patients were analyzed by gastroscopic reports. 14500 of
the patients that underwent antrum and corpus biopsies were included in the
study. The procedures for all the reports analyzed were conducted by
experienced gastroenterologist and Fujinon video endoscopes. The reports of
analysis focused on Z band, cardia, fundus, corpus, antrum, pylorus, bulbus
and the second part of duodenum. The findings pertaining to patients that
underwent endoscopy between 2000 and 2006 at Istanbul Police Hospital,
and the esophagogastroduodenoscopic results of patients that underwent
endoscopy after 2006 at Uskudar Public Hospital were used. The prevalence
of Helicobacter pylori, the relation of the prevalence with age and sex were
analyzed for the endoscopic antrum and corpus biopsies of all the patients.
Both hemotoxylin & eosin and modified giemsa staining techniques were
employed for histological diagnosis of endoscopic biopsy. Antrum,corpus
biopsy preparates were analyzed under light microscopy.

Categorical variables were displayed by frequency and percentage.
Pearson's chi-square test were put to use for comparison of groups in terms of
categorical variables. All statistical comparisons of the study were considered
to be statistically significant for those with p value under 0.05.

3. Results

10266 (70.8%) of the patients produced a positive result for Helicobacter
pylori whereas 4234 (29.2%) of them proved to be negative. 8230 (56.7%) of
the patients were men while 6270 (43.2%) of them were women. 4407
(70.3%) of 6270 women in total were diagnosed with positive H. pylori 5859
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(71.2%) of 8230 men in total were diagnosed with positive Helicobacter
pylori. The difference between two sexes for prevalence of Helicobacter
pylori was not statistically significant (P = 0.238).

14500 patients of the study were divided into 4 age groups, and analyzed
for H. pylori positivity by age groups. The prevalence of H. pylori for the age
group of 30 and below, the age group of 31 to 45, the age group of 46 to 60,
and the age group of 61 and above was 73.1%, 71.5%, 70.5%, and 68.6%
respectively. The difference between the age groups for H. pylori positivity
was statistically significant (P < 0.001). The prevalence of H. pylori was
highest for the age group of 30 and below while prevalence for the age group
of 61 and above was the lowest (Table 1).

Table 1: The difference between the age groups for H. pylori positivity was
statistically significant (p < 0.001)

Age groups Hp - Hp+ Total
30 and below 758 (26.8%) 2068 (73.1%) 2826
31-45 1099 (28.4%) 2768 (71.5%) 3867
46-60 1060 (29.4%) 2540 (70.5%) 3600
61 and above 1317 (31.3%) 2890 (68.6%) 4207
Total 4234 10266 14500

#Pearson ki-kare

4. Discussion

Helicobacter pylori (H. pylori) is the most common infection around the
world. 20 to 50% of the western world, and 80% of developing countries
suffer from H. pylori infection. The prevalence is 5 to 10% in developed
countries while it amounts to 70 to 90% and even to 100% for some age
groups in underdeveloped or developing countries (2,3,4,5,6). 30% of
children and, 50 to 60% of adults are infected with H. pylori around the
world. It is a fact that H. pylori is a risk factor for active gastritis, peptic
ulcer, "mucosa-Tassociated (lymphoid) tissue” MALToma and gastric cancer
(2).

There are limited studies from the countries of the Middle East region.
The prevalence of H.pylori was 28.3%, 47% and 51% respectively (in three
major studies) in Saudi Arabia(7,8,9). It was 91.7% in the general population
in Egypt(10). H.pylori was detected 69.5 % of the gastric biopsies in
Oman(11), 42.1-45.2 % in Israel(12), 74.2% and 78.4% in United Arab
Emirates(13,14), 69.9% in Moracco(15), 44% in Jordan(16), 100% in
Bahrain(17), 75% and 82.2% in Yemen(18,19), 85.5% and 96.6% in
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Kuwait(20,21). H.pylori infection in various studies were reported 66.8%,
69%, 71%, 83.6%, 90% in Iran(22-27). The most comprehensive study over
the prevalence of H. pylori for adults in Turkey was carried out by TURHEP
in 2003. 2504 households that represent entire Turkey were chosen as a
sample group, and 92% of them were interviewed. 5555 people over the age
of 18 residing in the households were considered to fit for the study which
was completed by 99.9% of them. The prevalence of H. pylori detected by
means of C 13 urea breath test for adults over 18 was 82.5% according to this
study. The prevalence was 84% for men, and 81% for women. The
prevalence of H. pylori identified by studies over serum anti HplgG by means
of ELISA for asymptomatic adults ranges from 53 to 82%. The studies over
H. pylori positivity for selected groups of patients by invasive methods were
reported to be 41 to 96% (28). This study found out that the prevalence of H.
pylori for adults is higher than Western countries and compatible across
Turkey. For this study, sex was not significant in terms of H. pylori infection
in the entire society, but this study detected a statistically significant
difference between age groups for the entire society. TURHEP study carried
out in Turkey reported that the prevalence of H. pylori is highest for the age
group of 30 to 39, and the lowest for the age group of 70 and above. Our
results for the age groups are similar. TURHEP reported that the prevalence
of H. pylori is highest in men. Education, marital status, type of insurance
(social security), residential region, alcohol use, smoking, drinking water
source should be included by other studies to explain whether the sex is
important. The rate of H.pylori infection in Turkey is as high as in the Middle
East countries.
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Dysmenorrhea means painful menstruation and common in women of
reproductive age. Since it is the most common gynecological symptom and is
of great importance in this respect, it stands out among gynecological
pathologies in productivity, disruption of daily activities, deterioration of
quality of life, or reduction of work, school, and life responsibilities.

Terminology:

For clinical evaluation, dysmenorrhea divides into two groups as primary
dysmenorrhea and secondary dysmenorrhea. Primary dysmenorrhea; refers to
the clinical condition is characterized by recurrent cramping pain localized to
the lower quadrant during the menses period, and there are no underlying
pathologies. The diagnosis of primary dysmenorrhea is a diagnosis of
retraction; it is frequently seen in adolescents and young women.

Secondary Dysmenorrhea: Although it is seen in the 4th or 5th decade of
women's lives, it can occasionally be detected in adolescents. The clinical
symptoms of these women are separated from primary dysmenorrhea by the
large uterus detected by examination, painful sexual intercourse, and
unresponsiveness to treatment.

Epidemiology And Physiology
Prevalence:

Worldwide studies show that 50-90% of women of reproductive age
experience painful menstrual bleeding. The vast majority of these patients are
young women suffering from primary dysmenorrhea.

The prevalence of dysmenorrhea in adolescent women varies from 60%
to 93%. While the prevalence of primary dysmenorrhea decreases with age,
secondary dysmenorrhea tends to develop later in life. Since dysmenorrhea is
common in young women, its effects on continuity of education and social
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and work productivity are significant. When looking at global data,
absenteeism of school rates are reported above 10-20%.

Deficiency of diagnosis and treatment of dysmenorrhea reveals the
importance of a proactive attitude when questioning and evaluating this
common clinical situation, considering the social effects of this disease.

Risk factors:

Risk factors associated with dysmenorrhea are that young age, including
adolescents, excessive and prolonged menstruation, nulliparity, early
menarche, smoking, low family life, low social support, frequent life
changes, and stressful close relationships low socio-economic groups.
Obesity, physical activity, and alcohol issues are controversial. Having the
first birth at a young age is associated with high parity and a reduced risk of
hormonal contraceptive use.

Pathogenesis:

Endometrial shedding at the beginning of menstruation plays an essential
role in the formation of uterine contractions. This situation causes the release
of prostaglandin. These contractions are rhythmic and uncoordinated; It
occurs at high frequencies, 4 or more than 5 in every 10 minutes. The
contraction causes high intrauterine pressures starting from a high basal tone
such as 10 mm hg, often exceeding 150-180 mm hg and sometimes
exceeding 400 mm hg. When intrauterine pressure exceeds arterial pressure,
uterine ischemia develops (improves), and stimulation of C-type neurons by
accumulating anaerobic metabolites resulting from ischemia results in
dysmenorrhea. It also plays a role in the activation of stretch receptors in the
sensation of pain. In primary dysmenorrhea, endometrial Prostaglandin E2
and Prostaglandin F2 alpha concentrations in menstrual fluid increased in
correlation with the severity of pain. Women with primary dysmenorrhea
(menstrual cycle) were found to have higher uterine artery blood flow
resistance in uterine artery doppler studies performed during menstruation
compared to women without dysmenorrhea. In addition, it was found that
intrauterine pressure and contractility and prostaglandin levels in menstrual
fluid decreased in correlation with the regression of symptoms in women
with primary dysmenorrhea using non-steroidal anti-inflammatory drugs
(NSAIDs).
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Clinical features:

It can develop in any period of reproductive age. It is characterized as
recurrent cramping pain localized to the lower abdomen during the menses
period. After maturation of the hypothalamic-pituitary-gonadal axis,
ovulation starts at a rate of 10-45% 2 years after menarche, 45-70% post
menarche 2 to 4 years, and 80% after 4 to 5 years in adolescents.
Dysmenorrhea sometimes accompanies anovulatory cycles, especially if
there is heavy menstrual bleeding and clotted bleeding.

Since secondary dysmenorrhea develops as a result of different processes,
menstrual pain typically begins later in life and is correlated with the
development of underlying pathologies such as endometriosis, leiomyoma,
and adenomyosis.

Characteristic features of pain;

Typically, the pain begins 1 to 2 days before menstrual bleeding or with
menstrual bleeding; and gradually decreases after 12 to 72 hours. Although
pain is not seen in every menstrual cycle, painful cycles are frequently
observed. It is usually a cramp-style and intermittent pain that intensifies;
however, it can also be observed as a continuous dull pain. Pain is usually
limited to the lower abdominal quadrants and suprapubic region. Although
the pain is usually moderate to intense, some women may experience severe
back or thigh pain. If the pain that is not felt in the midline is unilateral,
uterine anomalies or alternative diagnoses should be considered.

The severity of the pain can be observed in a wide range from mild to
severe.

The pain may be accompanied by nausea, diarrhea, tiredness, headache,
and general weakness and dizziness.

Primary dysmenorrhea is getting better with advancing age and often
postpartum. However, secondary dysmenorrhea is observed later in life; it
worsens over time and improves only with treatment of the underlying
disease.

Diagnostic tools:

With a detailed anamnesis and physical examination, signs and symptoms
should be evaluated to rule out pelvic pathologies such as Pelvic
Inflammatory Disease (PID), endometriosis fibroids, or adenomyosis.
Laboratory tests, imaging techniques, and laparoscopic intervention can be
used as diagnostic tools within indications if a pelvic disease is suspected in
the first intervention or if there is not enough response to treatment with
NSAIDs or hormonal contraceptive drugs.
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Patients diagnosed with primary dysmenorrhea tend to be younger and
usually begin to complain of pain about 1 year after menarche. The pain
begins shortly before or with menses and typically resolves within 12 to 72
hours. Constant pain increases and decreases throughout the cycle or occurs
outside of menstruation is unlikely to be dysmenorrhea.

Dysmenorrhea typically presents as cramping pain in the mid-lower
abdominal area or suprapubic. Pain can spread to the back and thighs in
patients. When evaluating the severity of the patient's pain is not sufficient to
diagnose or exclude dysmenorrhea, it may be enlightening to question the
extent to which the patient's symptoms affect the patient's daily activities.
Thereby grading dysmenorrhea, the severity of the patient's complaints can
be understood by determining the severity of the pain and daily activity
limitation.

Anamnesis:

The presence of dysmenorrhea symptoms is questioned with a detailed
anamnesis, and the information obtained from the patient is used to evaluate
possible causes of secondary dysmenorrhea.

Information about the menstrual cycle (period) is important. The patient
should be asked about the last menstrual period and whether she is in the
cycle at his current application. The age of menarche, the time between the
onset of menarche and dysmenorrhea, the frequency and order of the cycles,
the duration and amount of bleeding, and menstrual cycle irregularities
should be questioned.

The type, location, spread, relation of the pain with the menses period,
evaluation of non-menses pelvic pain, pain-related symptoms, the onset of
pain, and the timing relationship of menstrual bleeding should be evaluated.

The initial onset of symptoms and their progression over time, their
relationship to menstruation, their severity and duration should be given in
detail, and the limitations created by the patient should be questioned.

The presence of accompanying gastrointestinal symptoms such as rectal
pain and rectal bleeding should be questioned. The sexual activity of the
patient, postcoital bleeding, dyspareunia, prevention method, sexually
transmitted infections, pelvic infections, and fertility status should be
evaluated. If the patient has previous gynecological surgeries such as
cerclage, cryotherapy, or conization, it should be recorded.

The presence of a diagnosis or family history of endometriosis-like
pathologies causing secondary dysmenorrhea should be considered. If the
patient has complaints such as nausea, diarrhea, fatigue, headache, general
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tiredness accompanying dysmenorrhea, it should be recorded. These findings
point to the underlying prostaglandin production it is that causes
dysmenorrhea. When considering the diagnosis of primary dysmenorrhea, the
impact of pain on a woman's life should be detailed. Previous treatments for
the patient's pain and the success of the treatment should be questioned. It
should be learned what methods the patient uses to relieve her pain. Although
the pain that regresses with NSAIDs and hormonal contraception treatments
suggests dysmenorrhea, It should be kept in mind that 20% NSAID
unresponsiveness may occur.

The effects of the patient's complaints on school attendance, job success,
or other sports-like activities should be questioned. Psychogenic contributors:
A complete psychosocial history causes us to exclude the diagnosis of
primary dysmenorrhea for abdominal pain, such as depression, substance
abuse, or stress due to abuse or other trauma.

Physical examination:

Pelvic examination is typically performed on adult patients. There is no
need for pelvic examination in adolescent patients who are evaluated with a
pre-diagnosis of primary dysmenorrhea, who do not have abnormal uterine
bleeding, or who do not have signs suggesting a pelvic infection unless they
do not respond to treatment. There are no associated physical findings in
primary dysmenorrhea. Pelvic evaluation is normal. While patients diagnosed
with secondary dysmenorrhea are more likely to have pelvic examination
findings suggesting the underlying pathology, pelvic examination may be
normal in these patients. For example, findings suggesting pelvic disease can
be detected in 40% of patients with secondary dysmenorrhea based on
endometriosis in the pelvic examination.

Laboratory tests:

Primary dysmenorrhea is not associated with laboratory abnormalities or
abnormal imaging findings. If secondary dysmenorrhea is considered in the
foreground, laboratory tests for the underlying pathology, which are
considered in the differential diagnosis, may be requested. For example, if
there is a suspicion about the sexually transmitted disease in the anamnesis,
gonorrhea, and chlamydia-like pathogens can be investigated, or if there are
findings associated with urinary tract infection, urine analysis may be
requested.
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Imaging:

There are no specific imaging studies or diagnostic imaging abnormalities
used for the diagnosis of primary dysmenorrhea. There is no need for routine
ultrasound examination in patients who do not have remarkable findings in a
pelvic examination performed under optimal conditions. If there is evidence
for the diagnosis of secondary dysmenorrhea in the anamnesis taken from the
patient, or if an anomaly suggesting an underlying disease is detected in the
examination and clinical tools are insufficient for diagnosis, transvaginal
ultrasonography will be suitable as the first imaging technique because it is
widely available and quite inexpensive. At the same time, transvaginal USG
can be used for the diagnosis of obese patients in order to exceed obesity-
related limitations in their physical examination. In cases such as the young
adolescent patient group where transvaginal USG and bimanual examination
is unacceptable, in patients whose clinical history has atypical features or
does not respond adequately to initial treatment and whose symptoms do not
regress, we can use transabdominal USG (TAUSG) for rule out pelvic
pathologies. However, the diagnostic utility of TAUSG is low for mentioned
patients. Magnetic resonance imaging (MRI) and computed tomography (CT)
have very limited use in the dysmenorrhea clinic.

Laparoscopy:

The cause of dysmenorrhea can almost always be determined by
anamnesis and physical examination. In cases where it is indicated, the
diagnostic process can also be supported by imaging studies. Diagnostic
laparoscopy is rarely required in the evaluation of dysmenorrhea. Diagnostic
laparoscopy has a role in the diagnosis and treatment of endometriosis and
chronic pelvic pain.

Diagnosis:

Primary Dysmenorrhea: It is a clinical condition that refers to pelvic pain
that begins just before the onset of menstrual bleeding and then decreases
gradually (step by step) within 12 to 72 hours, where there is no evidence for
any disease to explain recurrent, cramp-like midline pain. Symptoms are
similar to another from the menstrual cycle. Diagnosis is made by excluding
all other potential etiologies, including the causes of Secondary
Dysmenorrhea.

Secondary Dysmenorrhea: If the underlying etiology can be determined in
the evaluation of the dysmenorrhea complaint, the diagnosis is defined as
secondary dysmenorrhea.
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Secondary dysmenorrhea etiology

Pelvic inflammatory disease (PID) and/or tuba ovarian abscess: PID is
most common in women aged 15-25. It is usually characterized by bilateral
pelvic pain, and the intensity of the pain varies from mild to severe. Unlike
recurrent menstrual pain in dysmenorrhea, the onset of pain usually occurs
during or immediately after menstruation and may be associated with coitus
or jerky movements such as a pelvic or bimanual examination. Abnormal
uterine bleeding is observed in 1: 3 or more of the patients. New vaginal
discharge, urethritis findings, fever, and chills may be signs suggestive of
PID; however, these are signs of low sensitivity and specificity. It should be
kept in mind that tuba-ovarian abscess, a complication of severe PID and a
PID, maybe a gynecological emergency, or that this group of patients should
be started on antibiotic treatment immediately.

Reproductive system anomaly: A history of painful periods beginning at
menarche is unlikely to be primary dysmenorrhea because most women are
in an anovulatory state from a few months to a few years after menarche. The
uterus partially blocks the menstrual flow causing this pain. There may be
structural abnormalities of the vagina and hymen and developmental
anomalies such as Mullerian anomaly. It can occur with severe dysmenorrhea
soon after menarche and typically up to the age of 30. Pain can occur before
and after menstruation. It can detect a sensitive mass in the uterus during a
physical examination. Imaging studies are useful for diagnosis. These
patients need a diagnosis and possible surgical intervention to alleviate any
obstructions (e.g., hematometra). It should be kept in mind that this group of
patients may present with acute abdomen and may need urgent intervention.

Endometriosis: Although different rates have been reported in prevalence
studies showing differences between populations, endometriosis is observed
in approximately 10% of women of reproductive age. Endometriosis is one of
the most common gynecological causes of secondary dysmenorrhea.
Endometriosis pain is typically characterized by pelvic pain that occurs
during both menstrual and non-menstrual periods. Premenstrual spotting,
dyspareunia, and accompanying complaints such as dyspareunia, an
inadequate response to NSAIDs drugs, progressive worsening of symptoms,
and work-school-social limitations outside of the menses or menses are often
associated with endometriosis. In the pelvic examination, bimanual
examination, or a sensitive cul-de-sac with rectal touch or limitation in the
parametrial areas, nodular structure in the uterosacral ligaments are
significant for endometriosis.

Adenomyosis: Primary dysmenorrhea is typically expected to be
symptomatic before 25 years of age, whereas women with adenomyosis
typically experience dysmenorrhea after 35 years of age. While adenomyosis
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pain is generally expected to be limited in the menstrual cycle, non-cyclical
chronic pelvic pain may also occur. Hypermenorrhea is also classically
present. Although transvaginal USG and MRI raise suspicion in the
evaluation of adenomyosis, the diagnosis is made histologically.

Leiomyoma: While it is commonly detected at the age of 35, it is rarely
seen in adolescents. Dyspareunia, constipation, frequent urinary tract
infections, abnormal uterine bleeding, infertility, findings related to the mass
size and localization of the fibroid like palpable mass, and non-cyclic pelvic
pain are common in women with symptomatic leiomyoma. In these women,
the worsening of dysmenorrhea is accompanied by hypermenorrhea.

Hematometra: Hematometry should be suspected in a patient presenting
with amenorrhea and cyclic cramping pain with a history of endometrial
ablation or other uterine surgery.

Differential diagnosis:

Obstetric causes: Cramping pain and uterine bleeding are also
characteristic of pregnancy losses and ectopic pregnancy. When the
menstrual cycle of the patient who comes with a new onset of pain is
questioned, if the recent menstrual irregularity is described, obstetric reasons
should come to mind, and beta-human chorionic gonadotropin (BHCG)
should be removed.

Chronic Pelvic Pain Syndrome: There are many causes that can cause
chronic pelvic pain, and the pain caused by these reasons may last throughout
the menstrual cycle and may deteriorate with menses.

Urological: Urinary tract infection, interstitial cystitis, or ureteral /
bladder stones may cause cramping pain in the midline. However, this pain is
generally not associated with the menstrual cycle, 1t is not recurrent, and
dysuria-like urinary system-related symptoms usually accompany it.

Gastrointestinal: Gastrointestinal causes of cramping pelvic pain may
include appendicitis, diverticulitis, inflammatory bowel syndrome, infectious
colitis, or irritable bowel syndrome. While cramping pain can also occur
during the menses period, typical complaints specific to gastrointestinal
diseases such as widespread nausea, vomiting, diffuse abdominal pain, or
diarrhea are more prominent in these patients. These complaints, which may
also be accompanied by fever, persist after menses.
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Treatment:

Only 15% of women seek medical help for dysmenorrhea. This data can
be interpreted as that dysmenorrhea is generally observed mildly or can be
effectively treated without applying to a health institution. The goal of
treatment is to achieve adequate pain relief. Pain should be reduced enough
to allow women to perform most, if not all, of their usual activities and to
reduce the loss of productivity commonly associated with dysmenorrhea.
Primary dysmenorrhea treatment can be initiated empirically.

Basic interventions: In managing dysmenorrhea, it is vital to inform the
patient and ensure the patient's sense of trust. Since the severity of pain and
the degree of limitation of movement vary widely among women with
dysmenorrhea, treatment should be guided by individual needs. Although
there are systems for grading symptoms, their use in clinical practice is
limited. Especially for women who do not prefer medication, the first
approach may be exercised and applying a heat pack to the pelvic area.

Exercise: Its role in the treatment of dysmenorrhea has been supported by
evidence. However, the most suitable exercise type, duration, and frequency
to alleviate the symptoms are unknown. Because exercise has many health
benefits and the risk of harm is low, it is a reasonable approach to increase
physical activity and reduce dysmenorrhea, especially for sedentary women.

Heat: In randomized studies, applying heat to the pelvic area was
effective in relieving dysmenorrhea. While heat effects similar to ibuprofen,
it is considered to be more effective than acetaminophen. It can be
recommended because it has no side effects and can increase other
treatments' effectiveness.

First-line treatment: First-line treatment options include NSAIDs,
acetaminophen (paracetamol) and/or hormonal contraception if the patient
does not provide sufficient relief with basic initial recommendations or the
patient requests immediate pharmacological treatment as a result of the
patient consultation.

Hormonal contraception includes combined estrogen-progestin products
(oral pills, transdermal patch, and vaginal ring) and progestin-only options
(implant, injection, levonorgestrel-releasing intrauterine device, and oral
pills).

The choice of the sequence of treatment depends on the patient's clinical
needs and preferences. Hormonal contraception is a logical first choice for
women with primary dysmenorrhea who want birth control. Hormonal
contraception may also be suitable for the sexually inactive. For women who
do not choose to use hormonal therapy, NSAIDs or acetaminophen are a
logical first choice. Treatment typically begins just before or just before the
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start of menstruation and lasts two to three days. The duration of treatment
depends on the patient's menstrual period and the severity of symptoms.
Some women may need a combination of treatments. Patient-specific factors,
such as individual treatment goals and the cost and convenience of various
treatments, help determine treatment modality.

NSAIDs: For patients who do not prefer contraception, NSAIDs are
considered first-line therapy. NSAIDs are successful agents in symptomatic
treatment for patients who prefer hormonal contraception. In randomized
studies evaluating NSAID therapies, it has been found that approximately 70
to 90% of patients show superiority over the placebo in efficacy. NSAIDs are
also generally more effective than acetaminophen in treating dysmenorrhea.

NSAIDs should be started at the beginning of menstruation and continued
for the first one to two days of the menstrual cycle or the duration of
cramping pain. Due to its effects on prostaglandin synthetase, the most
effective response is expected when initiated in the early stages of symptoms.

Patients who experience chronically similar cyclic processes with severe
symptoms should start taking NSAIDs one to two days before the onset of
menstruation.

In NSAID's unresponsiveness, it is necessary to switch to another
NSAIDs group. The reason for this situation is because patients response to a
particular drug varies due to individual differences in pharmacodynamic
mechanisms.

Ibuprofen and naproxen (Propionic acid group) are widely used in clinical
practice to treat dysmenorrhea. Mefenamic acid (fenamate class) is unique in
that it both inhibits prostaglandin synthetase and blocks the action of already
formed prostaglandins. A trial of mefenamic acid should be considered for
patients who do not respond to propionic acid drugs.

NSAIDs should be taken on a full stomach to reduce their gastrointestinal
side effects. Since selective cyclooxygenase-2 (COX-2) inhibitors are
associated with some serious adverse events, NSAIDs, which are non-
selective COX inhibitors, are often used.

Acetaminophen is an alternative therapy for patients who cannot tolerate
NSAIDs.

Hormonal therapy: Hormonal treatments such as oral contraceptives
(OCs) are suitable as second-line therapy for patients who are not sexually
active but do not respond or tolerate NSAIDs. They may also be suitable for
first-line therapy in sexually active patients, preventing dysmenorrhea and
pregnancy.
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OCs prevent dysmenorrhea by suppressing ovulation, thus lowering
uterine prostaglandin levels. If conventional formulations (21-day medication
/ 7-day placebo) do not provide sufficient relief, formulations with a reduced
hormone-free interval or a long cycle may be beneficial.

Treatment failure: If treatment with one of these treatment modalities
(NSAIDs or hormonal contraception) fails after two or three cycles, treatment
compliance should be questioned first. Symptoms need to be reassessed. If a
problem such as a drug addiction is not detected, treatment can be continued
by adding another modality. Other treatment options include switching to a
different form of hormonal therapy, such as long-acting progesterone
implants or depot medroxyprogesterone. If the treatments do not show
efficacy despite the modifications or the expected treatment response is
insufficient, it is necessary to search for the diagnosis of secondary
dysmenorrhea. Clinical features suggestive of secondary dysmenorrhea
include persistent symptoms resistant to standard therapy, missed work or
school, and multiple visits to the emergency service or emergency care
clinics for pain with menstruation. We must complete our evaluations on
diagnoses such as endometriosis and adenomyosis, which are common causes
of secondary dysmenorrhea in these patients. We must not forget that each
patient has independent anamnesis and symptoms. Our personalization of
diagnostic research makes diagnosis easier.

Second-line therapy: For patients whose menstrual pain persists despite
primary treatments, transcutaneous electrical nerve stimulation and/or
empirically gonadotropin-releasing hormone analogs (e.g., leuprolide acetate,
nafarelin, goserelin) and antagonists (elagolix) may be recommended as a
secondary-line treatment option. These drugs have proven efficacy in the
treatment of dysmenorrhea due to endometriosis. Their role in patients
without endometriosis is unknown. However, the time required for treatment,
side effects, and cost limit the use of these therapeutic options. Diagnostic
laparoscopy may be recommended to patients who refuse these treatments or
do not improve with these treatments.

Role of laparoscopy: The possibility of pelvic pathology is very high in
patients unresponsive to primary and secondary treatments. Diagnostic
laparoscopy is offered to women with dysmenorrhea who do not provide
adequate relief after three to six months of NSAID and/or hormonal
contraception. The most common diagnosis encountered in 70-80% of these
patients is endometriosis.

Refractory dysmenorrhea: In a minority of patients unresponsive to
primary and secondary treatments, dysmenorrhea, limiting the patient's
functions may continue. Endometrial ablation is an option for patients whose
dysmenorrhea develops due to heavy menstrual bleeding, who are seriously
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resistant to treatment, whose quality of life has decreased, and who do not
want to have children in the future. Hysterectomy is the definitive treatment
method for patients who have exhausted all treatment options and have
completed their fertility.

Inclusion of supportive therapies: Supportive therapies such as behavioral
counseling, complementary or alternative medicine, or dietary changes can
be initiated at any time by interested patients and combined with existing
treatments. However, the evidence supporting these treatments is weak, and
studies on safety and efficacy are limited.

Behavioral counseling: Behavioral counseling teaches patients strategies
to change the way they think about their pain (e.g., desensitization-based
procedures, hypnotherapy, imagination, coping strategies) and attempts to
change their response to pain (e.g., biofeedback, electromyographic training,
Lamaze exercises, relaxation training). There is no high-quality evidence to
support or refute the use of these methods. Behavioral counseling can aid
exercise and pharmacological therapy in motivated patients.

Complimentary or alternative medicine: There is limited evidence from
controlled studies to support the use of complementary or alternative
medicine to treat dysmenorrhea. However, since the risk from these
interventions is also low, it can reasonably be done to patients who want to
use them.

e Acupuncture or acupuncture: Although many acupuncture studies have
been published to treat dysmenorrhea, these studies are often of low quality
and differ greatly in design.

e Other - A systematic review of four high-speed, low-amplitude spinal
manipulation studies reported that the technique was no more effective than
mock manipulation for treating primary dysmenorrhea but probably more
effective than no treatment at all.

Diet and vitamins - Various dietary changes and vitamin treatments have
been reported to reduce the severity of menstrual pain, but data is limited to
few studies.

Although the limited data available seem promising, it is necessary to see
confirmatory data from additional studies before recommending these
interventions to our patients. Interventions associated with some reduction in
dysmenorrhea include:

e Low-fat vegetarian diet
e Increase in dairy products intake

e Vitamin E (500 units a day or 200 units twice a day, starting two days
before menstruation and continuing until the first three days of bleeding)
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e Vitamin B1 (100 mg daily), vitamin B6 (200 mg daily), and fish oil
supplements (1080 mg eicosapentaenoic acid, 720 mg docosahexaenoic acid,
and 1.5 mg vitamin E) are more effective than placebo for reducing pain.

e A single large dose of vitamin D3 (oral, 300,000 international units / 1
mL) given five days before the expected first day of the menstrual cycle, but
the safety of this approach is unclear

e Consumption of 750-2000 mg of powdered ginger on days 1 to 3 of the
menstrual cycle

Treatment failure - If treatment with one of these treatment modalities
(i.e., NSAIDs or hormonal contraception) fails after two or three cycle
cycles, treatment compliance should be questioned first. Symptoms need to
be reassessed. If a problem such as a drug addiction is not detected, treatment
can be continued by adding another modality. Other treatment options
include switching to a different form of hormonal therapy, such as long-
acting progesterone implants or depot medroxyprogesterone.

Suppose patients who do not respond to primary or secondary treatment
have recurrent pain or have worsening symptoms. In that case, treatment does
not show efficacy despite treatment modifications or the expected treatment
response is inadequate; investigation for the diagnosis of secondary
dysmenorrhea is a must. Clinical features suggestive of secondary
dysmenorrhea include persistent symptoms resistant to standard therapy,
missed work or school, and multiple visits to the emergency service or
emergency care clinics for pain with menstruation. We must complete our
evaluations on diagnoses such as endometriosis and adenomyosis, which are
common causes of secondary dysmenorrhea in these patients. We should not
forget that each patient has independent anamnesis and symptoms, and our
personalization of diagnostic investigations makes the diagnosis easier.

Ineffective or unproven treatment procedures:

Nerve transection procedures: There is insufficient evidence to
recommend nerve transection procedures, including laparoscopic uterine
nerve ablation and presacral neurectomy, to relieve dysmenorrhoea. Presacral
neurectomy may have a role in patients with chronic midline pelvic pain
associated with endometriosis.

Aromatase inhibitors: There is no place in the treatment of primary
dysmenorrhea. Generally, it can be counted among the treatment protocols in
pelvic pain due to severe treatment-resistant endometriosis.

Tocolytics: Primary dysmenorrhea occurs as a result of excessive uterine
contraction. Nitric oxide, nitroglycerin, and calcium channel blockers all
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have tocolytic effects, and its are being explored as potential treatments for
dysmenorrhea. Currently, none of these drugs are used to treat primary
dysmenorrhea.

Phosphodiesterase inhibitors: Sildenafil enhances the vasodilatory effects
of nitric oxide by inhibiting phosphodiesterase, facilitating myometrial blood
flow, and reducing primary dysmenorrhea. Oral medications that increase
nitric oxide relaxation of myometrial cells may alleviate prostaglandin-
associated menstrual pain, but side effects associated with this route of
administration have hampered clinical use for primary dysmenorrhea.

Anticholinergic agents: Both hyoscine butyloromide and hyoscyamine
sulfate, which are drugs that relax smooth muscle through muscarinic
receptors, can be used to treat dysmenorrhea. However, supportive data are
scarce, and drug use is often limited to side effects, which typically include
dry mouth, constipation, and dizziness.

Summary:

e A detailed history is the diagnosis of primary dysmenorrhea retraction.
If the complaint of dysmenorrhea is the underlying pathology result, it is
secondary dysmenorrhea.

e Examination:

Abdominal examination for pelvic pathology exclusion: Evaluation of
Acute abdomen and mass.

Inspection: Exclusion of pathologies like imperforate hymen in the
external genitalia. If the underlying pathology is suspected or there is no
response to conventional therapy, a pelvic examination should be performed.

e Examination

USG: It is not routinely indicated in primary dysmenorrhea, and if there is
an abnormality in the evaluations, it is resistant to first-line treatment. It is
applied in adolescent patients when there is dysmenorrhea or if a pelvic
examination is inadequate, or when the pelvic examination is impossible.

MRI: Clinic use is limited in the diagnosis of adenomyosis due to its high
cost.

Hysteroscopy and Saline Sonohisterpgraphy: For polyps and submucosal
myomas

Laparacopia: Endometriosis is the definitive diagnosis of pid or pelvic
adhesions. It is applied if there is a strong suspicion of these diagnoses or
serious resistance in the first treatments.
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e Differential diagnosis

Primary dysmenorrhea: It usually starts after the formation of ovulatory
cycles in adolescents. Immediately after the menarche, it is not expected to be
expected at least 6-12 months.

The pain begins a few days before or with menstruation, and the pain
continues for 72 hours and then regresses.

There is no underlying gynecological pathology.
Non-gynecological symptoms: The examination is normal.

Secondary dysmenorrhea: Dysmenorrhea depends on the underlying
pathology. Pain occurs later in life. The pain may continue outside the
menses and maybe in cycles, but it worsens with menses.

e [t is expected to be accompanied by gynecological symptoms.

It can be found in a pelvic examination, but a normal examination does
not exclude secondary dysmenorrhea.

Endometriosis/adenomyosis/urinal fibroids / endometrial polyp/cervical
stenosis / obstructive malformations of the genital tract may be causes of
secondary dysmenorrhea.

Approach:
Lifestyle changes, diet, and complementary medicine
Exercise, warm practice and behavioral approaches: data insufficient

Herbal dietary supplements / vit B1 / magnesium / vit B6 / vit E / fish oil
and Japanese herbal therapy toki-shakuyaku-san / Chinese herbal medicine
small samples for meaningful results

No evidence available for transcutaneous electrical nerve stimulation
(tens) / acupuncture / spinal manipulation.

e Medical approach
First-line options
Non-hormonal

NSAID: It is preferred as a first-line treatment. It starts with the onset of
symptoms or bleeding. Usage for more than 2-3 days is not required.
Mefenamic acid 500 milligrams (mg) 3 times a day is not preferred in asthma
peptic ulcers.
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Acetaminophen: If NSAID is contraindicated or not tolerated, it may be
the first-line treatment option. If the NSAID response is inadequate, the
combination can be tried.

If the response to treatment is low, codeine can be added to these two
treatment options.

Hormonal therapy:
Combined oral contraception (COC)

It may be a first-line treatment option for some women. COC containing
low or medium doses of Ethinyl estradiol is effective in treatment. The
patient can use his medication continuously.

Progestin regimens:

Depot medroxyprogesterone acetate (DMPA) can induce endometrial
atrophy.

Progestin-only pills can reduce the amount of dysmenorrhea and menses.

With levonorgestrel containing intrauterine device endometrial atrophy,
dysmenorrhea improves. It does not suppress ovulation and has a local effect
on the endometrium.

e Surgical:

If there is severe dysmenorrhea with resistance to medical treatment,
surgical treatment is preferred.

Presacral neurectomy: Limited evidence available
Laparoscopic uterosacral border ablation: There is no evidence of benefit.

Hysterectomy: An underlying cause, which is an indication for
hysterectomy, is determined. If there is no child request, it can be
recommended with the patient in a dialogue.

o What should we not do?

Spinal manipulation has no place for uterosacral ligament resection.
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Introduction

Implantation of the fertilized ovum outside the endometrial cavity is
called an ectopic pregnancy. All over the world, 2% of first trimester
pregnancies are observed as ectopic pregnancy. Although it can be
asymptomatic, the most common clinical presentation is 1st trimester vaginal
bleeding and/or abdominal pain. It is still a common cause of life-threatening
first-trimester bleeding. With timely clinical suspicion, up-to-date diagnostic
tools, early diagnosis, and treatment, mortality and morbidity rates have
significantly decreased. With early diagnosis and correct treatment planning,
possible complications and mortality will be prevented, and the woman's
reproductive capacity will be preserved. It should not be forgotten that
hemorrhage caused by ruptured ectopic pregnancy is still a significant cause
of maternal mortality in first trimester pregnancies and causes 4% of all
pregnancy related deaths.

Although 96% of ectopic pregnancies are located in the fallopian tubes,
ovarian, abdominal, peritoneum, cervical, and cesarean scar can also be
observed. Although it is sporadic, especially in ectopic pregnancies, assisted
reproductive technique (ART), the situation of simultaneous monitoring of
heterotopic pregnancy, one intrauterine pregnancy, and the other extrauterine
pregnancy is observed. Even though the treatment approach in ectopic
pregnancy has changed over the years and medical treatment has preceded
surgery, the approach in a ruptured ectopic pregnancy still prioritizes surgery.

Anatomical Layout:

Considering the anatomical location, the conception product (96%) is
most frequently located in the fallopian tubes in ectopic pregnancy. The most
common location (70%) is in the ampulla region, and less (12%) in the
isthmic and (11%) in the fimbrial region. Other anatomical locations are
ovarian (3%), cornual and interstitial (2-3%), and abdominal (1%), according
to decreasing rates.
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Clinic:

In an ectopic pregnancy, the patient's clinic changes depending on
whether the rupture develops or not. Although the clinical may be
asymptomatic, the most common classical history is vaginal bleeding in a
range ranging from brown spotting with amenorrhea to bright red active
vaginal bleeding or spotting is menstrual irregularity. Women with irregular
menstrual periods may miss the possibility of a possible pregnancy;
therefore, it may cause delays in referral to the physician. In case of rupture,
sharp, severe pelvic pain that can reach acute abdomen and hemodynamic
disturbance depending on the severity of the bleeding is added to the clinic.
There is no pathognomonic pattern for abdominal pain to ectopic pregnancy.
Pain is usually localized in the pelvis, and 1t may be diffuse or to one side. In
case of widespread bleeding that reaches the diaphragm, the patient will
complain of shoulder pain. In addition, a feeling of defecation can be created
in bleeding that fills the cul de sac. Apart from abdominal pain, cervical
tenderness and pain can be observed with the vaginal examination in these
patients.

The patient may also have complaints such as breast tenderness, frequent
urination, nausea, and vomiting that can be observed during normal
pregnancy. However, such early pregnancy findings are less common in
ectopic pregnancy because progesterone estradiol and hCG levels are lower
than normal pregnancy levels.

In the following cases, the clinician should always keep the ectopic
pregnancy in mind in the differential diagnosis when the patients are
admitted to the emergency department:

-Patients whose pregnancy was detected with a bhcg result and whose
healthy pregnancy was not confirmed by seeing the intrauterine gestational
sac.

-Women who conceived with ART (heterotropic pregnancy exclusion is
required).

-Patients who did not know the pregnancy status and had a delay of more
than 4 weeks.

-In rare cases, in women of reproductive age, no other pathology was
found to explain the picture of acute abdomen with unstable hemodynamics.

Risk factors:

The highest known risk factors are previous ectopic pregnancy history
(risk increased 3-8 times compared to normal pregnancies) and previous tubal
surgeries. Tubal factor, which is the most critical risk factor in ectopic
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pregnancy etiology, is caused by disruption of normal tubal anatomy due to
various reasons such as surgery, infection, congenital anomalies anatomically
impaired ciliary activity by torsion. Pelvic inflammatory disease due to
previous genital infections is another important risk factor as it predisposes to
tubal pathologies and is blamed for the increase in the incidence of ectopic
pregnhancy. Ectopic pregnancy risk is 3-fold increased in patients with a
history of pelvic inflammatory disease (PID).

PID caused by microorganisms such as chlamydia, gonorrhea,
tuberculosis will create a risk for ectopic pregnancy by changing the tubal
function or causing tubal obstruction or adhesions in the abdomen. History of
Chlamydia Infection studies shows that the implantation of the pregnancy
product will result in tubes rather than in the endometrium by causing the
protein named PROKR?2. Loss of fertility is more common in patients with
pelvic tuberculosis by preventing spontaneous pregnancy due to tubal
damage rather than ectopic pregnancy. Infertility also increases the incidence
of ectopic pregnancy approximately 2-3 fold due to the increased incidence
of tubal abnormalities in this group. ART increases both ectopic tubal
pregnancy and heterotopic pregnancy rates. A meta-analysis evaluation
revealed that embryo transfer on day 5 has lower rates of ectopic pregnancy
than embryo transfer on day 3.

Although contraception with intrauterine devices (IUD) and hormonal
methods reduce pregnancy rates, including ectopic pregnancy rates, a severe
increase in ectopic rates is observed in pregnancy; it will occur in case of
unsuccessful contraception. In patients who have undergone tubal
sterilization for contraception, there is a 5-19 fold increase in the risk of
ectopic pregnancy in case of unsuccessful sterilization. Chronic smoking,
regular vaginal douching, and advanced age pregnancies can be considered as
lower risk factors.

Due to the increase in ectopic pregnancy rates in recent years, the
increase in the prevalence of sexually transmitted diseases caused by
chlamydia trachomatis, the increase in early diagnosis possibilities in the
diagnosis of ectopic pregnancy, the increase in the use of contraceptive
methods that predispose to ectopic pregnancy and the failure of contraception
methods, especially tubal sterilization, Increasing ART in years is blamed.

Diagnosis:

In the transvaginal ultrasound (TVUSG) evaluation of the patient who
applied to the emergency department with the diagnosis of ectopic pregnancy
with vaginal bleeding and/or abdominal pain;

If the pregnant patients have one of the following clinical conditions;
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-In patients with intrauterine pregnancy not followed, with complex extra
ovarian adnexal mass or intraperitoneal bleeding

-In patients with an abnormal increase in serum beta-human chorionic
gonadotropin (beta HCG) levels

-In patients with abdominal pain and vaginal bleeding but with ectopic
pregnancy risk factors, an ectopic diagnosis can be made with high suspect

-In TVUSG, intrauterine yolk sac or gestational sac containing embryo
with or without heartbeat is observed,

-Surgical excisional material will also make a definite diagnosis of
ectopic pregnancy with histological diagnosis.

Differential diagnosis:

In an ectopic pregnancy, the classical findings of vaginal bleeding and or
abdominal pain together with a positive pregnancy test make the conditions
that cause painful and painless bleeding in the early stages of pregnancy
among the differential diagnoses.

In the differential diagnosis, it should be kept in mind that physiological
implantation bleeding, pregnancy loss, anatomical pathologies of the internal
genital system such as cervical polyps, subchorionic hematoma, and
trophoblastic disease (GTH) during pregnancy should be kept in mind.
Although ovarian cyst rupture, torsion, appendicitis, urinary tract stones, and
urinary tract infections do not typically accompany vaginal bleeding, they
can be differentially diagnosed in patients with lower quadrant pain.

Treatment:

There are 3 different approaches in the treatment of ectopic pregnancy:
surgery, medical treatment methotrexate (MTX), and follow-up.

With early diagnosis, many cases can be cured by medical treatment.
While a small group of patients can be followed up, surgical treatment will be
required for the remaining patients.

MTX treatment:

MTX success in ectopic pregnhancy treatment has comparable efficacy to
surgical success and similar fertility outcomes. MTX, a folic acid antagonist
antineoplastic agent, acts by inhibiting DNA synthesis and cell proliferation
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in fast proliferating cells such as malignant cells, trophoblasts, and fetal cells.
It is rapidly cleared from the kidneys; 90% of the IV administration dose is
excreted from the body unchanged within 24 hours after the application.

Contraindicated conditions for MTX treatment include active intra-
abdominal bleeding, impaired hemodynamics, intrauterine pregnancy,
chronic hepatitis, blood dyscrasias, lung and Kkidney disease, immune
deficiency, and active peptic ulcers, hypersensitivity to MTX, lactation.

Although MTX can be applied systemically or locally to the ectopic
focus, the most common method of administration is the intramuscular (1M)
route.

Local injections may be preferred for rare locations such as cervical
ectopic, require surgical skill, and are less effective than salpingostomy.
MTX side effects are usually self-limiting and moderate. Conjunctivitis and
stomatitis are the most common. Bone marrow suppression, liver enzyme
elevation, pneumonia, gastritis, enteritis, dermatitis, and alopecia may be
observed less frequently. These side effects are observed at 30% in single-
dose applications, the rate increases to 40% in multiple-dose applications.

Even a single dose of MTX treatment in patients with renal failure can
cause bone marrow suppression, acute respiratory distress syndrome
(ARDS), bladder ischemia, and even death.

The best prognostic marker for choosing the right patient for MTX is the
initial serum beta-hCG level. Failure rates increase with serum levels above
5000 milli-1U / mL. When the mass of the ectopic pregnancy product is over
3.5 centimeters (cm), the success rate of single-dose MTX treatment
decreases. Although fetal cardiac activity is a relative contraindication for
MTX, its success decreases in the presence of a fetal heartbeat.

MTX therapy can only be tried in hemodynamically stable patients. MTX
treatment can also be tried in the patient population who do not accept
surgical treatment and who can come to follow-up after treatment, and who
can access emergency medical service at an appropriate time interval in case
of a possible rupture.

Treatment dose is 50mg / m2. Although failure rates of single-dose MTX
administration are higher than multi-dose applications, administration and
follow-up are easier. Although oral use is possible, IM is more effective. The
most common side effects are liver involvement (12%), stomatitis (6%), and
gastroenteritis (1%). While anti-inflammatory drugs (NSAIDs) can increase
MTX toxicity, folic acid can reduce its effectiveness.

In monitoring the effectiveness of MTX treatment, B- hCG levels should
be followed on the 4th and 7th days after the procedure. If the difference
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between B- hCG levels measured on the 4th and 7th days is 15, the patient is
called for weekly beta measurements in outpatient clinic conditions until the
beta result becomes negative. Kirk et al. (2007) confirmed the effectiveness
of the '4-7 days, 15% rule.'

If the difference is <15, a repeat dose is recommended, and administration
is considered Day 1. If a fetal heartbeat is detected on the 7th day, a repeat
dose is recommended, and the administration is accepted as 1st day. Surgical
treatment should be preferred if B-hCG levels do not decrease after three
MTX doses or if fetal cap discharge continues. In multiple-dose MTX
administration, MTX 1 mg/kg IM is administered on 1st, 3rd, 5th, 7th days,
and Leukoverin 0.1 mg/kg IM on 2nd, 4th, 6th 8th days. 1,2,3,5,7. B-hCG
levels are measured on the days, a decrease of >15 is expected, and then it is
necessary to measure it in weekly outpatient clinic conditions until the beta
value cannot be determined (Williams obstetrics). If the B-hCG level
plateaus or rises, or if the rupture clinic develops, this is considered as
treatment failure, and surgery is initiated.

MTX treatment appears to be as effective as laparoscopic salpingectomy;
both procedures have similar fertility rates after treatment, and medical
treatment will prevent surgical complications. Ovarian reserve appears to be
preserved with MTX treatment.

Surgical treatment:

Surgical intervention is another treatment option, and two different
procedures, such as salpingectomy or salpingostomy, are applied. Incomplete
removal of trophoblasts in surgical treatment is named persistent trophoblast
and occurs in 5- 20% of salpingostomies. The diagnosis is made with
persistent or increased B-hCG levels and requires additional surgery or
medical treatment. It carries an increased risk of recurrent ectopic pregnancy.
Although salpingectomy is a standard procedure, salpingostomy may be
preferred because it is a conservative method.

Surgical treatment is preferred for patients who want faster results, prefer
fewer control times, or prefer additional surgical procedures such as
sterilization in the same session.

In hemodynamically stable patients, surgical intervention should be
preferred only in patients in whom ectopic focus or adnexal mass is observed
in TVUSG.

In the case of a mass that imaging methods cannot detect, a mass will not
be detected in surgery, resulting in an unnecessary surgical procedure.
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The estimated mortality rate in ectopic pregnancies is 31.9 per 100000
pregnancies, and most deaths are due to tubal rupture. Tubal rupture rates
will increase to 20% in patients who do not receive treatment, while tubal
rupture rates will decrease with early diagnosis and close follow-up.

Follow-up treatment:

Follow-up treatment is only possible for a selected small group of
patients. The suggested criteria for this selected group are that B-hCG
concentrations are <200milli-lU / mL and tend to decrease, where
extrauterine GS or ectopic foci cannot be detected TVUSG, situations that
will not interfere with their controls and can go to the healthcare facility on
time in case of emergency. It is limited to the patient group.

Summary:

- Ectopic pregnancy is when the pregnancy material is outside of the
uterine cavity.

- Itis seen in 2% of all pregnancies.
- Mortality rate 4%
- 95% tubal localization is expected

- With ART, the heterotropic gel ratio increases from 1/4000 to 1/100. It
should be borne in mind in patients with a history of ART.

Clinic:

-The patient may be asymptomatic

- Not every patient may have amenorrhea

-A menstrual cycle like bleeding may have started at the expected time.
-The pain has no specificity and is localized to the pelvic region.

-Bleeding intermittent bright or dark rarely is expected in amounts
exceeding menstrual bleeding.

-Although infrequent, dizziness, syncope breast tenderness, nausea,
vomiting, diarrhea, pain on the shoulder, urinary symptoms, rectal pressure
painful defecation-like findings may accompany.

Assessment:

-1t should not be forgotten that ectopic pregnancy is a gynecological
emergency with a severe acute abdomen.
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-Cervical tenderness accompanying routine abdominal examination
findings is expected.

Risk factors:
-Women 1: 3 have no risk factor
-Any situation that damages the fallopian tube is a risk factor.

-Previous abdominal and especially pelvic surgeries (such as
endometriosis)

- Medical transmission disease story, elective pregnancy termination,
infertility, PID (pelvic inflammatory disease), previous ectopic pregnancy,
intrauterine (1U) contraceptive devices

Risks and complications:

-Tubal rupture, which can lead to intraabdominal bleeding and shock
-First-trimester maternal deaths (uncommon)

-Tubal infertility

-Psychological pathologies similar to anxiety, depression
-Spontaneous tubal abortion can be in 50% of ectopic pregnancies.
-Maybe asymptomatic, bleeding may limit itself

Differential diagnosis:

- About pregnancy: abortion, molar pregnancy, early intrauterine
pregnancy, ruptured corpus luteum pinched, fibroid degeneration

- Usually unrelated: cervix-vaginal-vulva pathologies, urinary system
pathologies, gastrointestinal system pathologies, fibroid torsion or
degeneration, PID, ruptured ovarian cysts with bleeding, adhesion, pain due
to musculoskeletal system

Diagnosis:
- Conventional examination, B-hCG, and transvaginal usg are important

- If there is no evidence of pregnancy with transvaginal USG with a B-
hCG value above 1500 or no pregnancy material in the uterus, if there is an
accompanying adnexal mass and fluid in Douglas pouch, management as an
ectopic pregnancy should be provided.

- If the B-hCG is under the discriminant zone, it is necessary to repeat the
hCG after 48 hours.

- In cases with suspected or definite ectopic diagnosis, if there is Rh
incompatibility, anti-d is recommended if the patient is not sensitized.
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Management:

- Asymptomatic clinical stable patients whose location is unknown B-
hCG 1000-15000 Iu / I can be called for follow-up 48-72 hours after
explaining their open conditions. 2/3 of these patients have a spontaneous
resolution, which is considered ectopic pregnancies with tubal abortion or an
early loss of intrauterine pregnancies.

-1f he is symptomatic, active intervention is required if the discriminatory
zone of hCG levels rises above 1000-1500 IU / L levels or if the hCG value
draws a plateau

- Follow-up in patients diagnosed with ectopic pregnancy: clinical stable.
If asymptomatic, B-hCG <1000 u / | and decreasing hCG values are detected,
Douglas ambush fluid may be preferred if there is <100 ml <4-5 cm adnexal
mass. 2/3 of women are successful. If there is no ectopic gestational sac in
Tvusg, better results are obtained. Follow-up weekly tvusg and twice-weekly
hCG (ideally more than 50% decrease in 7 days) weekly tvusg and hCG until
hCGis20u/l

-1f the hCG value is between 1500-5000 Iu / I, surgery and MTX should
be recommended.

-The length of the follow-up time is related to the need for additional
doses of MTX and the need for a surgeon during the first hCG.

-Outpatient MTX: It can be recommended to patients without significant
pain, no rupture, no fetal heartbeat, adnexal mass <35 mm and B-hCG <1500
IU /1, and who can come for follow-up. Follow-up B-hCG is repeated on the
4th, and 7th days; if the decrease is <15%, the dose is repeated. In 14% of
patients, an additional dose of 7% of tubal rupture <10% of surgical
intervention is required.

-MTX inhibits the folic acid mechanism, has antimetabolite antifolate
activity. Used in the treatment of cancer, autoimmune diseases, gestational
trophoblastic disease, and ectopic pregnancy. Dosage: 50 mg / m2 IM. It is
administered as a single dose. It causes 75% abdominal pain. It is a teratogen.
Post-treatment contraception is recommended.

-The treatment option is the surgeon in patients who cannot come to the
treatment if there is significant pain, if a fetal heartbeat was observed in tvusg
if the adnexal mass is >35 mm if hCG is 5000 or more, or in patients who
cannot apply MTX.

-Surgical treatment: laparoscopy, laparotomy, salpingectomy, and
salpingotomy. It can be an option in the presence of bilateral tubal disease
that requires fertilization, but in patients who have undergone salpingotomy,
there is an increased risk of ectopic pregnancy in the subsequent pregnancy.
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Due to the possibility of persistent trophoblasts, additional therapy such as
MTX and or salpingectomy may be required. B-hCG control should be done
7 days after the surgery.

Tracking:

- There is a risk of recurrence of 8-14%. With 2 or more ectopic burns,
the risk increases to 25%.

- 60% of those who had an ectopic pregnancy are expected to have a
spontaneous intrauterine in the subsequent pregnancy.

-The necessity of psychology should be taken into consideration, and
consultation should be requested if necessary.

- It is recommended to use effective contraception for 6 months after
MTX treatment,

-There is no contraindication for hormonal contraceptive or intrauterine
vehicle use.

What should we not do?
-Pelvic examination is not recommended if tubal rupture is present

- Medical treatment is not applied when fetal heart rate is detected in the
presence of large adnexal mass and ectopic pregnhancy focus.

-Laparoscopy is not preferred in patients whose hemodynamics are intact.

- Serum progesterone level is not examined in the differentiation of viable
intrauterine pregnancy and ectopic pregnancy.
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Spinal Traumas
Definition

Injuries emerge as today’s most important public health problem. They
cause serious psycho-sociological and economic problems. Moreover,
common vertebral and spinal cord traumas are of great importance as they
cause permanent injuries. The proliferation of motor vehicles with the
advancement of technology has increased the incidence of both multiple
traumas and isolated spinal traumas. Work accidents, domestic accidents,
falls from height, assaults, firearm injuries or penetrating injuries are also
included in the ranking.

The incidence of spinal cord injuries is 30-40 per million, and the
prevalence is 906 per million. It is clear that the approaches that will
minimize post-spinal traumas will affect the victim's quality of life.

The intervention of the patient with spinal trauma should be done by a
well-organized team and the same assiduity should be maintained in pre-
hospital, emergency care and in-hospital processes.

The most common reasons:
« In-vehicle and female traffic accidents 40-50%
* Falls from height 20%
» Falls from the current level %10
» Work accidents 18%
* Firearm injuries 5-15%
* Sports injuries 4%

* Others 3%
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Most spinal injuries occur at the junction of the lower cervical region
(transition from lordosis to kyphosis) and thoracolumbar (transition from
kyphosis to lordosis).

Kyphosis lordose

In contrast to head trauma, the mortality rate in children is higher than in
adults. Determining whether any of the neurological functions is preserved in
spinal cord injuries is important for treatment and prognosis.

Distribution of spinal injuries in adults
* Cervical 80%
*Thoracal 8%
*Thoracolumbar %20
*Lumbar 10%
Spinal immobilization

Spinal immobilization is performed with the assumption that spinal
injuries can worsen due to movement and cause secondary injury on the
spinal cord.

*Preserving the integrity of the spinal vertebrae and spinal cord is very
important before the hospital.

*The head and neck of all patients with the possibility of spinal trauma
should be fixed manually. The main purpose is to keep the head and neck on
the long middle axis of the body. If immediate treatment of accompanying
trauma is required, the process of fixing the patient's head and neck should
continue.

*And if needed, the patient's airway should be opened with modified jaw
movements.

* Fixing neck manually should not be left until the patient is taken to the
backboard and located securely.

+ Short and long back boards can be used by the first responders to fix the
patient's spine, either separately or together, depending on the initial position
of the patient.

Transportation of the patients that are fixed on the back board is a
physically demanding procedure. In addition, the examination of these
patients in the emergency service causes unnecessary loss of time and high
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costs as it will focus on spinal cord damage. Therefore, this can be ignored in
some patient groups. These patients;

1) have not pain and sensitivity in their necks,
2) very young (under 10) or not too old (over 65),
3) have not used alcohol or medicine,

4) are without additional injuries such as abdominal and chest injuries,
major bone fractures.

Spinal immobilization:

Considering that there may be a vertebral fracture during the first
examination and transportation of the patient, one should take great care and
the aim should be to transport he patient without shaking. Unfortunately, 10-
25% of neurological deficits develop during false transportation. For
immobilization while removing the patient from the wvehicle or during
transportation to prevent movements of the spine:

a) A neck collar should be worn,

b) The patient should be carried on a flat and firm ground (like a wooden
board),

c) The head, neck and body should be turned to the same sidein cases
such as vomiting.

» If there are hazards threatening the patient's condition such as chemicals,
fire or water in the existing area, the patient can be removed from the place
using only a neck collar without a short backboard or ked vest. In this
application, after the neck collar is attached, the patient is carefully turned
where he is seated and taken by sliding to the long back board located at the
edge of the vehicle.

» If the patient cannot sit in a vehicle, the short backboard is not used.

+ At this stage, the first attendant continues to fix the patient's neck
manually. After that, the patient's head and body are rotated to move as a
whole and the patient is taken by sliding to the seat of the vehicle or the long
back board fixed on the ambulance stretcher waiting outside.

* Since the head and body sizes and positions are different in adults and
children, there may be a difference in the position given. In adults, more
support should be placed under the head, whereas in children more support
can be placed under the body.

» If the patient is walking but complains of neck pain, he/she can be taken
to the back board while standing. If the patient is on the ground, he/she can
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be taken to the long backboard by logrolling with the help of a few staff
members.

Perform over all patient management and assessment
Determine

Critical? Non-critical?
Perform spinalim mobilization

Performhand-head and neck stabilization

!/

Complete whole body examination for vital signs Assesssensoryand motor
functions of extremities.

Apply Appropriate Spinal Immobilization as needed depending on

Wear a suitable neck collar

patient'spriority

Stable, high priority patients patients
standing

low priority patients in the
supine position patients

in sitting position

l | |

extrication vest rapid extrication procedure long
backboard and standing

or hort board spoon
stretcher or

controlled

long backboard

Evaluate the sensory and motor functions of the extremity at regular intervals

!

Transfer to a suitable hospital as soon as possible
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Patients Who Are Suitable and Not Suitable To Carry With a Back
Board

* Made of plastic or wood material, it is used to carry the patient stable
manner without shaking in spinal fractures caused by trauma.

%
Figure 1: Back board

The spine board is a stretcher that should definitely be used in all
traumatic patients. The spine board prevents secondary accidents by fixing
the patient swith spine, neck and all other traumas or suspected trauma
because it has a rigid structure. The spine board also has a head stabilizer. In
this way, since minimal movements will harm the patient even if there is a
neck collar, it is ensured that the movements in the head and neck area are
minimal, or even non-existent.

Negative effects of backboard
» Negative effects on the respiratory system
*The patient is uncomfortable in the same position due to pain
*Pressure sores

Whom can it be used with

1) Patients who are exposed to severe trauma (those who are thrown from
a vehicle, motorcycle accidents and those who fall from a height of more than
2 meters ...),

2) Traumatic patients with loss of consciousness,

3. The patients with neck, back and low back pain or numbness and
weakness in one extremity,

4)Findings that show spinal cord injury; abdominal breathing, priapism.

5. The patients who do not have sufficient mental function for anamnesis
and examination or who describe suspicious pain.
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Formation of spinal traumas
Hyperextension
Hyperflexion
Compression
Rotation
Lateral Stress
Distraction

The anatomical structure of the cervical spine allows a high degree of
mobility in flexion, extension and rotation. It is also vulnerable to injury as it
supports the weight of the head. The most common mechanism of cervical
injury is motor vehicle accidents. This is followed by falls, battery and sports
injuries. Knowing the features such as falling height and impact rate
increases the clinician's attention.

Thoracic region is more resistant to injuries compared to cervical and
lumbar vertebrae. Rib joints significantly limit flexion-extension and lateral
movements. This stability protects from traumas other than high-energy
traumas.

Lumbar spine also has anterior flexion, extension and partial lateral
mobility. It bridges the thoracic region with the pelvis. It can be affected by
any trauma affecting the thoracic vertebra. Sudden axial loading and spinous
proccec fractures are the most common.

Contraindications of spinal immobilization
» Patient not telling the current injury or injury mechanism
* The need for a surgical airway
* The existing surgical airway (e.g. tracheostomy tube)
* Obesity
* Stuck objects
* Chronic respiratory diseases (CRD, acid)

* Mental status change (patients agitated under the influence of alcohol or
narcotic drugs)

* Logistically impractical (e.g. too many patients in collective accidents)
* Unsafe environment (conflict, explosion, flood, etc.)

* Anatomical limitations (Ankylosing Spondylitis, kyphosis etc.)
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Stretcher types and neck collars

What is a stretcher ?: Stretcher is a bed for carrying the sick or injured.
There are stretchers such as main stretcher, combination stretcher, vacuum
stretcher, scoop stretcher and backboarding the emergency aid ambulance.
Back board and scoop stretcher are preferred mostly in traumatic patients.

Each ambulance has a main stretcher and platform, a combination
stretcher and a backboard. In addition to these, there is a vacuum stretchers
and scoop stretcher in emergency aid and intensive care ambulance.

Backboard (Spine): Used by two people. It is specially designed for
patients with spinal cord injury and problems in the leg area. It is used by
ambulance personnel, medical teams, doctor assistants and search and rescue
organizations. The spine board should be used with the head immobilizer. In
this way, the patient's head is prevented from slipping to the side.Seat belts
also ensure that the patient is firmly fixedon the spine board.

Figure 2: Back board and neck collar

Scoop stretcher: It is used by 2 people. It is an ideal stretcher to carry
patients with fractures, severe wounds and especially spinal cord injuries
without moving at all. It allows a traumatized patient to be carried without
being wrapped in a difficult position and without further damage to the
injured parts, can be vertically separated to the right and left according to the
patient's condition. After it is placed under the patient’s body, the right and
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left paddles are combined and the safety clips are locked. It has fastening
belts that can be instantly locked to prevent the patient from slipping and to
stand stably.

Figure 3: Scoop Strecther

Neck collars: It is a material used to prevent the neck region from moving
from right to left and front to back during the transportation of patients with
special conditions and to keep it fixed.

The neck collar is actually a neck corset, that is, the type of corset that is
worn around the patient's neck. The neck collar is sometimes just a sponge
that covers the neck and is used to rest the neck in a way for simple neck
pain.
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Figure 4: Using a cervicalcollarwith a traumaticpatient
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Helmet Removal

Helmet should be removed in a controlled manner to ensure adequate
airway. The first responder who removes the helmet improperly can
unintentionally make cervical spine injuries worse.

Helmet removal steps:

1. Two people are needed to remove the helmet from the casualty. One of
the rescuers provides manual immobilization by placing her/his hands on
both sides of the helmet and fingers on the injured person’s mandible. This
position prevents the helmet from moving even if the under-chin ligament is
loose.

2. The other rescuer cuts or removes the under-chin ligament.

3. The rescuer grasps the casualty's mandible with the thumb of one hand
on one side and the second and third fingers on the other. With the other
hand, it provides support to the occipital area. After this manoeuvre, the
responsibility of the neckline passes to the second rescuer.

4. The first rescuer begins to dislodge the helmet. While doing this, three
things should not be forgotten; the helmets are egg-shaped and for this
reasonshould be widened laterally to avoid snagging on the ears. If there is a
helmet with full face protection, the visor portion must be removed first. In
helmets with full face protection, the helmet should be tilted back and the
lower part should be passed over the nose to save the nose.

5. During removal, the 2" rescuer continues manual immobilization to
avoid unnecessary neck movements.

6. After the helmet is removed, the 1% rescuer places his hands on either
side of the injured person’s head, palms resting on the ears. Manual
immobilization is continued until a stiff neck collar is attached and the
injured person is fixed on the backboard.
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Figure 5: TARGET in Patient transportation

To transport the patient to the most suitable health centre as soon as
possible by stabilizing the her/him without causing harm, delaying diagnosis
and treatment, increasing mortality and morbidity.

Patient Transportation
Patient transportation is divided into 3 groups:
* Primer Transportation: From scene to hospital
* Secondary Transportation: From hospital to hospital

* Transportation within the hospital: interdepartmental
Patient transportation vehicles

eLand ambulance

*Air ambulance
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* Sea ambulance
Basic principle of transportation;

It is to take the patient to the trauma board as soon as possible during the
first intervention at the scene and to do all the transportations with the trauma
board.

Things to pay attention to during transportation
The patient should be stabilized.

The extremities of the patient should be protected, taken to the backboard
and cervical neck collars should be applied.

Unnecessary perfusions should not be carried.

Sedation should be optimized if the transportation isperformed on the
transportation ventilator.

We should aspirate the patient immediately before transportation.
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SIMGELER VE KISALTMALAR

OM  Osteomiyelit FOD  Florid Osseoz Displazi
AO  Akut Osteomiyelit HBO  Hiperbarik Oksijen
KTMO  Kronik Tekrarlayan Multifokal RKNO  Rekiirrent Kronik Non-Bakteriyel
Osteomiyelit Osteomiyelit
BT  Bilgisayarli Tomografi IV intravendz
KNO  Kronik Bakteriyel Osteomiyelit SKO  Sekonder Kronik Osteomiyelit
CRP  C Reaktif Protein 3D Ug Boyutlu
FDG PET  Florodeoksiglukoz Pozitron Emisyon SAPHO  Sinovit, Akne, Plistiilloz,
Grafisi Sendromu  Hiperostoz, Osteit
SOM  Supiiratif Osteomiyelit TME  Temporomandibuler Eklem
MRG/MRI  Manyetik Rezonans Gériintileme NSAIl Non-steroid Antiinflamatuar llaglar
PKO  Primer Kronik Osteomiyelit PET  Pozitron Emisyon Tomografi
KSO  Kronik Siipdiratif Osteomiyelit DSO  Diffiiz Sklerozan Osteomiyelit
FSO  Fokal Skleroze Osteomiyelit ESR  Eritrosit Sedimentasyon Hizi
JMKO  Juvenil Mandibular Kronik SPECT  Tek Foton Emisyonlu Bilgisayarli
Osteomiyelit Tomografi
Ozet

Osteomiyelit, temel olarak kemigin anatomik yapisimi olusturan mediiller
ve kortikal tabakalarinda baslayip, ¢ogunlukla da kemik iligine ilerleme
egilimi gosteren, enflamasyonla karakterize bir hastaliktir. Hemen hemen
tim kemiklerde siklikla goriilebilmektedir. Etiyolojik faktorleri nedeniyle
giiniimiizde de insan yasaminin her dekatinda ve her iki cinsiyette esit oranda
goriilebilmektedir. Uzun siireli ve zorlu tedavi siirecinden sonra bile kalict
deformiteler birakabilmesi nedeniyle olduk¢a 6zenle ve dikkatli bigimde
izlenmesi gerekmektedir.

Dis hekimligi literatiiriinde yer alan ¢alismalarda ¢ene kemiginde goriilen
osteomyelit tablosunun diger kemiklerde goriilenlerden daha farkli 6zellikler
tasidig1  Dbildirilmistir. Maksillofasiyal bolgede goriilen osteomiyeliti
digerlerinden aywan ozellikler arasinda farkli patojen gruplarmnin etken
olmasi, dislerin varhigi, farkli vaskiilatiir yogunlugu, alt cenenin hareketliligi
sayilabilir. Bu Ozelliklerinden dolayr diger osteomiyelit formlarindan
farkliliklar tasiyabildigi gibi kendi igerisinde de farkli siniflandirma
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esaslarma bagli olarak ¢ene osteomiyelitinin degisen farkli tiirleri
goriilebilmektedir. Buna baglh olarak gerek hekim gerekse hasta igin tani ve
tedavi siireci bu alandaki tiim gelismelere ragmen son derece zorlu bir
sirectir ve komplike bir tedavi protokoliiniin uygulanip izlenmesini
gerektirir.

Bu bolimde, gene kemiklerinde goriilebilen osteomyelitlerin tani ve
tedavisine yonelik giincel c¢alismalar degerlendirilecek ve olas1
komplikasyonlar ele almacaktir.

Summary

Osteomyelitis is essentially a disease characterized with inflammation
which begins in the medullary and cortical layers of the bone and commonly
tends to progress into the bone marrow. Osteomyelitis may be seen almost in
all bones. It may develop in any decade of life and in similar rates in both
genders due to common etiological factors. It should be meticulously and
carefully followed-up since it may result in permanent sequelae formation
even after long and challenging treatment periods.

According to the current literature, the clinical course of osteomyelitis of
the jaws presents different features compared to the osteomyelitis of the other
bones. These clinical differences are due to the presence of different
pathogenic groups, presence of teeth, intensity of different vasculature as
well as varying mobility of the mandible. These features both differentiate
osteomyelitis of the jaws from the other forms and also create a variety and
consequently different types of osteomyelitis associated with the maxilla and
the mandible. As such, diagnostic and treatment process is substantially
challenging despite all improvements for both dentists and patients, and that
necessitates the implementation of a complicated treatment protocol.

In this thesis project, the contemporary literature on the improvement of
the diagnostic and therapeutic processes of osteomyelitis will be evaluated
and the complications associated with it will be discussed.

1. Giris

Ismini Latince kemik anlamma gelen “osteon” ve ilik anlamina gelen
“muelinos” kelimelerinin birlesmesi sonucu meydana gelen ‘‘osteomiyelit’’
terimi, kemik ve kemik iligini i¢ine alan progresif bir iltihaplanmay: tarif
eder. Temel olarak enfekte edici faktorlerin faaliyeti sonucu goriilen lokal bir
kemik yikimi, nekrotik siire¢ ve yeni kemik olusumu ile karakterize kemik ve
kemik iligi iltihaplanmas: siireci olarak tanimlanir (54).

Osteomiyelitis tanimi, ¢ogunlukla kortikal kemigi periostla birlikte ele
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alip mediiller alandan Havers sistemine ve periosteuma kadar uzanan bir
enflamatuvar siireci tarif eder. Kemigin kalsifiye kismini besleyen dolasimda
komplikasyon veya tikanma oldugunda osteomiyelit meydana gelebilir ve
iskemiyi takiben enfekte olmus kemikte nekroz olusup klasik bir osteomiyelit
belirtisi olan sokestr ortaya ¢ikabilir (9).

Oldukga yikict etkileri oldugu bilinen osteomiyelitin insidanst elektif
ortopedik cerrahiler sonrasinda diisiik olmakla birlikte enfeksiyonun
tekrarlama oranlar1 trkiitiicii diizeyde yiiksek olabilmektedir (84). Kronik
osteomiyelit vakalarimin ¢ogunlugundan Staphylococcus aureus sorumlu
tutulurken, kemikteki bu inatg1r bakteri varligi hastaligin kolaylikla tedavi
edilemez oldugunu diisiindiirmektedir. Maalesef, osteomiyelitin iizerinde
goriis  birligi saglanmig bir klinik smiflandirilmast  ve dolayisiyla
olusturulmus kesin ve etkin bir tedavi protokolii hala mevcut degildir.
Osteomiyelit nedeniyle ortaya ¢ikan yiiksek hasta morbiditesi, mortalitesi ve
ekonomik yiikii dikkate alindiginda, onleme ve tedavi edici uygulamalara
yonelik olarak yeni stratejiler gelistirmek amaciyla enfeksiyonun
mekanizmasmin aydinlatilmasinin 6nemi daha da belirgin olarak ortaya
¢ikmaktadir. Son ¢aligmalarin 1g18inda enfeksiyonun temel mekanizmalarmin
belirlenmesi yolunda 6nemli adimlar atilmistir (60). Antibiyotik temelli yeni
tedavi metodlar1 sayesinde bu yikici etkilere sahip hastaligin dnlenmesi ve
yonetilmesine yonelik umut vaad edici tedavi stratejileri gelistirilmeye devam
etmektedir.

Bu bolimde, oncelikle, oldukc¢a genis bir gesitlilige sahip olan
osteomiyelitin tam anlamiyla anlasilabilmesi i¢in bilinmesi gereken temel
tanimlamalari, etiyolojik ve predispozan faktorleri ve patofizyolojisi ele
alinacaktir. Ayrica gerek her bolimiin sonunda gerekse caligmanm son
bolimiinde kullanimda olan ve hastaligin siniflandirilmasina uygun yiiriitiilen
diagnostik siirecleri islevleriyle birlikte degerlendirip, uygulanmakta olan
giincel tedavi segenekleri sunulacaktir.

2. Genel Bilgiler
2.1. Temel Anatomik Yap1

Ceneleri olusturan maksilla ve mandibula, birbirinden farkli anatomik
yapilar ihtiva eden iki farkli tiirde kemiktir. (Resim 1 a,b,c) Her iki ¢enenin
dis yiizeyi periostla ¢evrili olup i¢ kisimlart siingerimsi, dis kisimlar1 ise
kompakt kemik yapisina sahiptir. Kemik korteksi maksillada incedir.
Siingerimsi kemik yapiy1 ise alveolar kemik sinirlar; kiigiik ve biiylik azi
dislerini ihtiva eden bolgenin dis kokleri arasinda ve sinus tabaniyla disler
arasinda az miktarda siingerimsi kemik mevcuttur. Daha ideal diizeydeki
stingerimsi kemik dagilimi 6n bdlge ve tiiberlerden palatinal bolgeye dogru
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uzanir.

Mandibula iyi gelismis, saglam bir periosttan, sert bir kemik korteksinden
ve subapikal bolgede bulunan genis bir siingerimsi kemikten olusmustur.
Siingerimsi kemik ayni zamanda ramus yiikseltisine ve mental ¢ikintiya
dogru da uzanmim gosterir. Giiglii, iyi gelismis bir enfeksiyon bile kalin olan
korteksi kolayca asip yumusak dokulara gecemez; bu yiizden enfeksiyon
kemigin siingerimsi boliimiinde yayilir. Bu, osteomyelitin alt ¢enede {ist
¢eneden daha ¢ok yayilim gostermesinin de asil nedenidir (18; 75).

ANTERIOR POSTERIOR

frontal process
infraorbital foramen

zygomatic
process

canine fossa

canine jugum palatine process

anterior
lacrimal crest

LATERAL

maxillary sinus

nasoalveolar 8. L9 \ A X anterior
clivus . ' nasal spine

infraorbital . greater palatine groove
sulcus

incisive foramen

lacrimal groove alveoli
SUPERIOR INFERIOR

Resim 1 a
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mandibular condyle

condylar neck

mandibular foramen

mylohyoid
groove
masseteric
tuberosity

pterygoid
tuberosities

mylohyoid line

mental spines submandibular fossa

digastric sublingual
0ssa fossa
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coronoid process - don \ condylar neck

oblique line
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Resim 1: a: Sag maksiller kemik anatomisi b: Mandibula posterior goriiniimii
¢: Mandibula lateral goriintimii (94).
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Osteomiyelit alt ¢enenin 6n bolgesi ve foramen mentaleden ramusa
uzanan govdesinde daha yiiksek siklikla goriliir (51). Osteomiyelit sadece
processus alveolaris bdlgesini etkileyebilir veya mandibular kanal da
etkilenebilir.

Osteomiyelit, on bolgede g¢ogunlukla alveolar ve mental kisimlarda
yerlesim gosterir. Koronoid bolge ise, infratemporal fossadaki apseyle
enfekte ya da bitisik pterygomandibular bosluktaki apseyle enfekte olan
kondiler bélgeden etkilenir. Kortikal yapiya ve diisiik damarlanmaya sahip
angulus bolgesi nekroza daha yatkindir. Iltihaplanmalar, ramusun tiim
posterior simirini kaplayabilir (51).

Maksilla, anatomik yapisi itibariyla mandibulaya gore ¢ok daha iyi
kanlanan bir kemiktir. Bu 6zelligi, maksillanin total osteotomisi sonrasi (Le
Fort 1 osteotomisi) kemik nekrozunun olmasini engelleyen en biiylik
ozelligidir. Bundan dolay1 travma sonrasi da osteomyelit goriilme orani
diisiiktiir.

2.2. Etiyoloji

Osteomiyelit gelisiminin altinda gerek lokal, gerekse de sistemik birgok
etiyolojik faktor yatar. Lokal faktorlere Ornek olarak ¢iiriik, travma,
kroniklesmis enfekte olmus disler, komsu anatomik yapilara yayilmis
enfeksiyonlar, progresif kronik periodontal hastalik, neoplaziler ve uygulanan
radyoaktif 1g1n tedavisi 6rnek verilebilir (48; 87). Osteomiyelite yol agan ve
konak savunmasmi diisiiren sistemik faktorlerin bir listesi Tablo 1°de
verilmektedir.

Tablo 1: Bagisiklik tepki mekanizmalarinin bozulmasi nedeniyle
osteomiyelit etyolojisinde etken olan sistemik faktorler (9).

Osteomiyelitin Etyolojisini Etkileyen Sistematik Faktorler
Herpes Simpleks, Herpes Zoster, | Paget Hastalig
Sitomegaloviriis enfeksiyonlar1
Beslenme bozuklugu Kortikosteroid ve immiinsuppresif
kullanimi1
Kan Hastaliklar1 AIDS
Diabetes Mellitus Sifiliz
Tiiberkiiloz Alkol ve Sigara Kullanimi
Osteopetrozis Uyusturucu Bagimlihigi
Fibroz displazi Onceden Gegirilmis Cerrahi Oykiisii
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2.3. Temel Terim ve Tanimlar

Osteomiyeliti smniflandirp tani ve tedavisiyle ilgili bilgileri sunmadan
once konunun anlasilmasi i¢in bilinmesi gereken birtakim terim ve ifadelerin
aciklamak yararl olacaktir.

Her ne kadar giinlimiizde akut osteomiyelit formlar1 nispeten nadiren
goriilse de literatiirdeki ¢aligmalarn ¢ogunda bu osteomyelit formu halen
kendine 6zgii bir olgu olarak tarif edilmektedir. Marx bu konudaki zaman
parametresini opsiyonel olarak ilk semptomlarin izlenmesinden sonraki bir
aylik siire olarak belirlemistir (59). Belirlenen bu zaman parametresinden
daha uzun siireli patojen direnci ‘‘kronik osteomiyelit’> olarak
tanimlanmigtir.  “‘Subakut osteomiyelit’ teriminin kapsami net olarak
belirlenmemis olup, uzmanlar tarafindan kimi zaman akut osteomiyelit kimi
zaman akut semptomlar gosteren kronik osteomiyelit olgularini tariflemek
i¢in kullanilir. Baz1 durumlarda ise subakut osteomiyelit, akut osteomiyelitin
zaman ¢ergevesi iginde bir ge¢is asamasi olarak adlandirilir ve semptomlarin
baglamasindan sonraki tigiincii ve dordiincii haftaya karsilik gelir (78).

Kronik osteomiyelit siniflandirilmast kapsaminda kullanilan *‘siipiiratif”
terimi irin, fistiil ve sokestrasyon varligini ifade ederken Avrupa literatiiriinde
“‘sekonder kronik osteomiyelit” yerine de kullanilabilmektedir (9). Diger
yandan, siipiiratif olmayan kronik osteomiyelit ise bu unsurlarin izlenmedigi
kronik osteomiyelit tablosunu tanimlar.

Fokal osteomiyelit belirli bir bolgeyle smirlanmisken, diffiiz osteomiyelit
spesifik olarak sinirlanmamig ve yaygmn olarak dagilmis enfeksiyonu
tanimlar. Bu iki enfeksiyon tiirii birbirinden olduk¢a farklidir ve skleroze
bolgenin genis hacmiyle aywrt edilemez. Diffiiz sklerozan osteomiyelit
tekrarlayan agri ve sisme ile karakterize tipik osteomiyelit lezyonudur.
Oysaki fokal sklerozan osteomiyelit sadece periodontitis benzeri enfekte bir
odak sonucu gelisen reaktif bir hiperplazidir; sis ve agr1 goriilmez. Ayrica,
diffiiz sklerozan osteomiyelit genis alanlara da yayilabilir.

“Primer’” ilk olarak gelisen anlamma gelirken, ‘‘sekonder’’ terimi ise
primer olusuma baglh sonradan ortaya ¢ikan durumu anlatir. Primer kronik
osteomiyelit (PCO) ilk semptom olup akut fazi yoktur ve kronik osteomiyelit
olarak tamimlanir. Sekonder kronik osteomiyelit (SCO) akut osteomiyelite
bagl olarak sonradan gelisir. Sekonder ve primer kronik osteomiyelit
arasindaki fark tiim agikligiyla belirlenmemisticr ve objektif olarak da
saptanamaz. Kimi literatiirlerde, sekonder kronik osteomiyelitin primerden
farkli olarak sinsi bir sekilde aniden baslayabildigi ifade edilmistir.
Siipiirasyonun goézlendigi uzun doénemli osteomiyelit SCO, siiplirasyonun
goriilmedigi uzun donem osteomiyelit ise PCO olarak tanimlanir. Bu noktada
“siiptiratif”’, “‘non-siipiiratif’” ve ‘‘Garre osteomiyeliti’” terimlerine de
aciklik getirmekte fayda bulunmaktadir.
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Siipiiratif, bakteriyel temelli bir tablo olup antibiyotik tedavisine olumlu
yanit verir. Non-siipiiratif osteomiyelit ise bakteriyel orijinli olmadig1 i¢in
antibiyotik tedavisi basarili olmaz (80).

Garre Osteomiyeliti biiyilk periostal reaksiyonlarm tanimlanmasinda
kullanilir. Bununla birlikte, periostal reaksiyon herhangi bir osteomiyelit
formunda da goriilebilir. Osteoblast aktivitesine baglh periostal
reaksiyonlarla ilgili tanilarm kesin olarak konmasi; Garre osteomiyeliti ve
periostitis ossifikasyonlar1 kapsamindadir (80).

2.4. Patofizyoloji

Maksillofasiyal bolgede osteomiyelitin olugsma nedeni 6ncelikli olarak ya
devam eden bir dental enfeksiyon ya da bir travmadir. Primer hematojen
osteomiyelit maksillofasiyal alanda olduk¢a nadir goriiliir. Bu siire¢ ¢ene
kemigi icine bakteri inokiilasyonu ile iligkilidir. Dig ¢ekimi, kdk kanal
tedavisi veya maksilla/mandibula kiriklart bakteri igerikli enflamasyon
stirecini baglatir. Normal saglikli hastada bu durum kendi kendini sinirlar ve
iyilesme ile sonuglanir. Buna karsin yine de her saglikli konakta, patolojik
durumun diisiindiiriicli noktalara ilerleme potansiyeli de vardir.

Enflamasyonla beraber enfekte alanda hiperemi ve kan akiminda artis
goriiliir. Ayrica enfeksiyonla savagmak i¢in bolgede 16kosit miktar: da artar.
Viicudun kendi savunma mekanizmasiyla elimine edilemeyecek diizeyde
bakteri artis1 ve hiicresel debris biriktiginde irin olugur. Kemik iliginde irin ve
miiteakip enflamatuar yanit ortaya ¢iktiginda, bu bdlgede kan akigin1 daha da
azaltan yiiksek bir intra-mediiller bir basing olusur. Irin, mediiller ve kortikal
kemiklere yayilmak igin Havers ve Volkmann kanallar1 boyunca ilerler. irin,
kortikal kemigi deldiginde ve periostun altinda depolandiginda, periosteal
kan akis1 tehlikeye girer ve bu da lokal durumu daha da kétiilestirir. Son
durumda irin ekstra-oral ya da intra-oral fistiiller araciligi ile yumusak
dokuya ulagir (47).

Osteomiyelitin patofizyolojisinin iyi anlasilmasi, bu yikict hastalik igin
daha iyi terapétik stratejilerin gelistirilmesi igin anahtar faktordiir. Bu sayede
hastaliga neden olan ana faktér ortadan kaldirilabilir ve hastaligi
siddetlendiren yardimc1 faktorler elimine edilebilir.

2.5. Smiflandirma

Kemik dokusunun iltihabi patolojilerinde, etkenin tiirine, siddetine,
organizmanin lokal ve toplam direncine bagl olarak degisen kemik yapim ve
yikimi goriiliir. Kemik yikimi 6n planda ise ‘‘rezorptif osteomiyelit’’, kemik

LRI

yapimi 6n planda ise ‘‘skleroze”’, ‘‘kondanse’’, ‘‘ossifiye’’ ya da ‘‘prodiiktif
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osteomiyelit”’ olarak ifade edilir (70).

Cenelerin osteomiyeliti tanisinda ve smiflandirilmasinda siiregelen iki
zorluk, arastirmacilarm durumu daha iyi anlamalarmi engellemektedir. ilk
olarak smiflandirmalarmn tutarsiz ve farkli referanslar1 temel alarak
yapilmasidir. Ikinci zorluk ise SAPHO (sinovit, akne, piistiiloz, hiperostoz ve
osteit) sendromudur. Kullanilmakta olan siniflandirma sisteminde bu
sendrom heniiz net bir sekilde tanimlanamamustir. Bu karigikliklar
sonuglandiginda hangi siniflandirma sisteminin tedavi stratejilerinde, 6grenci
egitiminde, klinik arastirmalarda daha uygun olduguna karar verilebilecektir.

Klinisyenler osteomiyelitin siniflandirilmasinda konagm altta yatan
durumunu, hastaligin neden oldugu islev bozuklugunu, tutulumun goriildiga
kemik bolgesini ve son olarak da kemik nekrozunun boyutu gibi kriterleri
dikkate almalidir (73). Cierny ve ark. bu Kkriterleri esas alarak bir
smiflandirma yapmustir (16).

Giiniimiizde, mevcut ¢ok sayidaki siniflandirma sisteminden ikisi daha 6n
plana ¢ikmaktadir. Bunlardan Hudson Smiflandirma Sistemi, klinisyenler
icin uygulamas1 daha kolay sistemdir ve hastalig1 ilk bir aylik siiresindeki
klinik seyrine gore akut ve kronik formlara ayirir (9). Ziirih Universitesi
Kraniyomaksillofasiyal ~Cerrahi  Anabilim Dali tarafindan Onerilen
smiflandirma sisteminde ise hiyerarsik smiflandirma kriterleri kullanilir.
Hastaligin klinik goriiniimii, klinik seyri ve radyodiagnostik bulgular1 esas
alinir ve sonug olarak ‘‘akut’’, ‘‘sekonder kronik’> ve ‘‘primer kronik”’
olmak tizere li¢ farkli osteomiyelit formu oldugu kabul edilir (9).

2.5.1. Yerlesimine Gore Osteomiyelit Simiflandirmasi
2.5.1.1. intramediiler Osteomiyelit

Temel smiflandirma  kriterleri  bolimiinde  bahsedilen  erigkin
osteomiyelitinin Cierny ve Mader tarafindan yapilan anatomik yerlesim
temelli siniflandirilmasinda birinci tip “’intramediiller osteomiyelit’’tir (16).
Intramediiller osteomiyelit tablosunda nidus (enfeksiyonun olusma noktasi)
endostealdir (kemik igerisindedir). Bu osteomiyelit tipinin tedavisinde
¢ogunlukla kemik greftine gerek duyulmaz (16).

2.5.1.2. Subperiostal Osteomiyelit

Subperiosteal osteomiyelit, periapikal, perikoronal veya periodontal bir
odaktan koken alan periosteal kilifin altinda pii desarjinin izlendigi, semptom
gostermeyen sinsi bir baglangi¢ tablosuna sahiptir. Korteksle baglantili olarak
meydana gelen basincin etkisiyle pii biriktikten sonra kemik iskemisine varan
siire¢ tamamlanmig olur. Bakteriler avaskiiler kemik igerisinde yogunlasir ve
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kroniklesen subperiosteal apse olusumu en nihayetinde kortikal laminada
lokalize alanlarin enfeksiyonuna yol agar. Kemige kan akisi mandibular arter
ve periosteum ile saglamir (17; 15).

2.5.1.3. Periostal Osteomiyelit

Periosteal osteomiyelit kemik yiizeyiyle sinirhidir (27). Tedavisi enfekte
alanin ¢ikartilmasi ve vaskiiler dig korteksin debridmanini kapsar. Debridman
kanayan kemige kadar uzanir. Paprika isareti (Resim 2) olarak da
adlandirilan uygulamada noktasal kanama goriiliinceye ve iyi kanlanan canli
kesit elde edilene dek debridman yapilir (73).

Resim 2: Paprika igareti (73).

2.5.2. Yas Donemine Gore Osteomiyelit Siniflandiriimasi
2.5.2.1. Yeni Dogan Ve Cocuklarda Osteomiyelit

Bebeklik ve cocukluk ¢aginda osteomiyelit nadiren goriiliir. Postnatal
donemde ikinci veya iigiincli haftadan sonra baslayabilir. Hematojen yolla
taginir. Dogum sirasinda ozellikle forceps kullanimi gibi oral mukozaya
yonelik travmalarin yaganmasi etiyolojik nedenlerden birisi olabilir. Diger
muhtemel nedenler arasinda fronkiil, emzik ve maksiller siniis enfeksiyonlari,
anne memesinin enfekte olmasi yaninda orta kulak iltihabinin hematojen
yayilmas sayilabilir. Ilk iki yilda meydana gelen osteomiyelit agirlikli olarak
maksillada goriiliirken, ikinci yildan sonra goriillen osteomiyelit ise
mandibulada daha siktir. Bunun nedeni yeni dogan bebeklerde maksiller
siniisiin halen gelismekte olmasi ve son boyutuna ulagmamis olmasi,
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maksillanin bdylece ayni bdlgedeki orbita, lakrimal kanal, nazal bosluk ile
daha yakin iligkisinin olmasidir. Bu yakin anatomik iligki, ¢cocuklardaki hiicre
duvarlarinin gegirgenligi ve epitel hiicrelerin ince ve gegirgenligi ile birlikte
degerlendirilirse, mikroorganizmalarin yeni doganlarda maksillada neden
daha rahat hareket edip istilact davranabildikleri anlasilabilecektir. Dort
yasindan sonra da odontojen enfeksiyon faktorleri devreye girerek etiyolojide
rol oynayabilir (70).

2.5.2.1.1. Klinik Ve Radyolojik Sunum

[k haftalarda herhangi bir belirti goriilmese de; sonrasinda akut belirtiler
gbzlenmeye baglar. Bu belirtiler arasinda yiiksek ates, istah kayb1 ve bagirsak
fonksiyon bozukluklar1 sayilabilir (87). Maksillada goriilen osteomiyelitte,
g0z i¢inde kizariklik ve sislere, ilerleyen giinlerde gdz kapaklarinda goriilen
sisler eslik edecektir (87) (Resim 3, Resim 4). Ayrica alveolar kret, damak ve
gingival mukozalarda sislikler de goriiliirken, agiz vestibiilinde de siglagsma
goriintiisii izlenir (79). Bunun yaninda sokestr ve dis germ atilmi da
gbzlenebilir. Dig germlerinin atiliyor olmasi bozulan gelisim siirecinin telafi
edilemeyecegi ve sekel olarak kalacagi anlammma da gelir. Maksiller
osteomiyelit ile ortaya ¢ikan bu rejenerasyon yetersizligi ve gelisim geriligi
sonucunda yiizde asimetrik goriiniim ve okliizal bozukluklar meydana
gelebilir (87).

Resim 3: Orbita i¢inde baglayip orbita digina ilerleyen sis (24).
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Resim 4: Sol orbitadaki apse ile yumusak dokudaki sisi gosteren MRG imaji
(24).

Cocuklarda ise osteomiyelit orta kulak iltihabinin geneye yayilmasiyla
veya hematojen yolla meydana gelebilir ve ramus bolgesinde nispeten daha
sik goriiliir. Ayrica TME ve epifiz de etkilenebilir. Ilk belirtiler arasinda
yiiksek ates ve titremenin yani sira parotis bezinde sisme olabilir. Iltihap
devam eder ve epifiz hasar goriirse, bu durum 6nemli sayilabilecek 6lgiide
ileri derecede gelisim bozukluguna ve sonunda alt c¢enede ciddi sekil
bozukluguna neden olabilir. Alt ¢enede deformite olan bolgede kisalma
goriilebilir. Bu kondiler rezorpsiyon sonucu “kus yiizii” goriiniimii ortaya
¢ikar. Bu siireglere ¢ene eklemi de katilirsa eklem kafa tabaniyla kaynasabilir
ve hasta agzini agmakta zorlanir veya hi¢ agamaz. Bu durum da ““TME
ankilozu’’ olarak adlandirilir (18).

Radyolojik degisimlerin izlenmesi i¢in en azindan 3 haftanin ge¢mis
olmas1 gerekir. Sonrasindaki degisim osteomiyelitle benzerlik gdsterir. 1gili
kemikte yogunluk azalmasi, trabekiiler yapida bozulma, ve radyografik
olarak kemik konturlarmda bulaniklik ve sisli imajlar elde edilir. Trabekiiler
yapidaki genisleme radyografide tek veya ¢oklu sayida radyolusent alanin
izlenmesine neden olur. Enflamasyon kemik rezorbsiyonunu ve
deformasyonunu uyarabilir. Dig koklerinde rezorpsiyon geligebilir. Cocukluk
caginda dis yatagi alaninda trabekiil yokluguna bagli olarak bir veya daha
fazla sayida dis folikiil kayb1 meydana gelebilir (49).

2.5.2.1.2. Tedavi

Bebeklik ve ¢ocukluk ¢aginda osteomiyelit oldukga kritik bir tablo olup,
tan1 sonrasi antibiyotik tedavisine gecikmeden intravendz olarak
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baslanmalidir. Lokalize iltihap varliginda drenaj gergeklestirilmelidir.
Sokestromi igin akut evrenin bitmesi beklenmeli ve konservatif bir yaklasim
sergilenmelidir. Bu islemler sirasinda karsilasilabilecek istenmeyen kemik
kayb1 ileri donemde telafisi miimkiin olmayan ve sekel birakabilen ciddi
deformitelere neden olabilir (18; 34).

Uygun antibiyotik tedavisinin se¢iminde fistiil kanali, burun akintist ve
drenaj yolundan elde edilen materyalden alinacak kiiltie Ornegi ve
antibiyotik duyarlilik testi sonucu dikkate alinmalidir. Bdylece gereksiz
cerrahi islemlerin yapilmasi 6nlenmis olur. Fistiil goriilen hastalarda akut faz
sonuna kadar siklikla irrigasyon islemi gerceklestirilmelidir (6).

2.5.2.2. Eriskenlerde Osteomiyelit
2.5.2.2.1. Akut Osteomiyelit

Temel terim ve tanmimlamalar bashgi altinda akut, subakut ve kronik
terimlerinin agiklamasi yapilmis, genel hatlariyla kapsamindan bahsedilmisti.
Bu bolimde ise akut osteomiyelitin klinik gelisimi anlatilip alt tiirleri
detaylandirilacaktir.

Ani bir gelisim gosteren akut osteomiyelit siddetli agri, sertlesmis
siskinlik, yiiksek ates, anestezi ve parestezi ile bunlara eslik eden bolgesel dis
kaybi, fistiilizasyon, lenfodenopati ve patolojik fraktiirlerle karakterize bir
hastaliktir (48; 49; 70).

Akut osteomiyelit tablosunda, enfeksiyon etkeninin giiciiyle orantili
olarak kemik iligi serdz veya irinli eksuda ile dolar. Klinik durum
agirlastiginda ise kemik iligi erir ve kiigiik boyutlu irin odaklarinin birlesmesi
ile kemik i¢inde biiyiik apseler meydana gelir. Yogun irinle dolmus bdlgeler
arasinda kalip beslenemeyen kemik dokusu nekroze olur. Kemigin ig
kisimlarindaki irin kortikal damar kanallarma ve sonu¢ olarak periosta
erigebilir. Periosteumun kambiyum tabakasimm erimesiyle kemigin daha
biiyik kismi irinle dolabilir. Boylelikle, hem i¢ hem kortikal kisimlari
kapsayan genis kemik nekrozlari olusur (Resim 5). Baslangicta 6lii kemik dis
morfolojisini ve canli kemikle iliskisini korur. Sonrasinda ise nekroze kemik
graniilasyon dokusu ile canli kemikten ayrilir. Ayrilan nekroze kemik
“sokestr” olarak adlandirilmaktadir. S6kestr ya sadece spongioz veya kortikal
kemikten birinde goriiliir ya da tiim kemik nekroze olur. Sokestr-graniilasyon
doku ayrilmasi 6-8 haftay1 bulabilir (70).
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Resim 5: Mandibulada akut siipiiratif osteomiyelit sonucu, bolge i¢inde litik
nekroze alan (40).

Akut osteomiyelitin daha az giddetli oldugu klinik tablolar da miimkiin
olabilir. Enfeksiyon tablosu baslangicta antibiyotiklerle kontrol altina
alinabildiginde irin icerikli erimeler ve kemikte genis nekrozlar goriilmez. Bu
takdirde, organizma eksuday1 rezorbe edebilir ve hastalik primer safhadayken
iyilesebilir. Boyle i1limli akut osteomiyelit tablosunda irin, ¢ene kemigi
dahilinde periost altina progrese olur ve subperiostal apseler meydana
gelebilir. Bu tiir apselerin cerrahi miidahaleyle veya spontan agilmasi
sonucunda irin digar1 desarj olur; bdylece genis nekrozlar ve dolayisiyla
sOkestr meydana gelmeden iyilesme saglanmig olur (70).

2.5.2.2.1.1. Gelisim Sekline Gore Akut Osteomiyelit
2.5.2.2.1.1.1. Akut Hematojen Osteomiyelit

Akut hematojen osteomiyelit tablosunun olugmasi i¢in kan dolagimimna
girmis mikroorganizmalarin neden oldugu enfeksiyonun varhig:r ile bu
enfeksiyona kars1 bagisiklik diizeyinin gerek lokal gerekse genel bagisiklik
diizeyinde zayiflamis olmasi gerekmektedir (20). Fronkiil, orta kulak veya iist
solunum yolu iltihab1 orijinli enfeksiyon etkeni dolagima katilabilir. Sistemik
ve enfeksiyoz hataliklarin varligi da hematojen yayilima katkida bulunur
(86).

Akut hematojen osteomiyelitin kliniginde ani baslayan yiiksek ates ve
kuvvetli ¢cene agrisina eslik eden agrili ve genis yiizeyli yumusak doku sisleri
bildirilmistir (50). Yutkunma gii¢lesirken lenf bezlerinde sis olabilir. Yiiksek
atese, asir1 yorgunluk hissi ve istah kaybi gibi sistemik bulgularin yani sira
lokal hassasiyet, agr1 ve enflamasyon eklenebilir (50).
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Cocuklarda akut hematojen osteomiyelit insidansi eriskinlere nazaran
daha yiiksek olup enfeksiyon etkeni olarak ¢ogunlukla Staphylococcus aureus
sorumlu tutulur. Sedimentasyonda artis ve 16kositoz gozlenebilir. Radyoojik
bulgular ii¢iincii haftadan sonra izlenir. Sintigrafi erken teshis konmasinda
faydali olabilir (50).

2.5.2.2.1.1.2. Akut Odontojen Osteomiyelit

Piyojenik enfeksiyon etkenlerinin meydana getirdigi ostemiyelit lokalize
kalabilir veya genis alana yayilabilir; sokestr olusturabilir veya patolojik
kiriklara dahi yol agabilir (51; 87).

Osteomiyelite neden olan enfeksiyonlarin basinda gelen odontojenik
enfeksiyonlarin altinda pulpa patolojisine bagh periapikal hastaliklar,
gingival bolge orijinli bakterilerin neden oldugu periodontal rahatsizliklar,
gomiik kalmis dislerin neden oldugu uzun siireli perikoronal enfeksiyonlar,
odontojenik kist veya tiimorlerin enfeksiyonu, ¢ekim yarasinin ya da kirik
meydana gelen bdlgenin iltihaplanmasi yatabilir (51).

Dis ¢ekiminin de bazen osteomiyelit nedeni olabilecegi gibi bunun tersi
bir durumda ¢ekilmesi gereken bir disin ¢ekilmeden birakilmas: da
osteomiyelit olusumuna katkida bulunabilir (51).

Gingival travmalar, bagisiklik diizeyi diisiikk kisilerde osteomiyelit ile
sonuglanabilir. Bu tablo, yogun kemik kaybi ve kalict sekil bozukluklariyla
sonuglanabilir (51).

2.5.2.2.1.2. Siipiirasyon Varhgina Gore Akut Osteomiyelit
2.5.2.2.1.2.1. Erken Akut Siipiiratif Osteomiyelit

Erken akut siipiiratif osteomiyelit, periapikal enfeksiyonun biraktig: sekel
olarak degerlendirilmektedir. Mediiller bosluklar araciligiyla diffiiz sekilde
yayilir. Sonrasinda kemik nekrozu gerceklesebilir. Agirlikli  olarak
nétrofillerin olusturdugu mononiikleer hiicreler kemigin mediiller kisminda
infiltre olur (93). Her iki cinsiyette de goriilebilir ancak erkeklerdeki
insidans1 daha yiiksektir. Laboratuvar parametrelerinden CRP, sedimentasyon
ve lokosit diizeyinde yiikselme goriiliir(68). Semptomlar hizla progrese olur.
Siddetli agri, lenfadenopati, parestezi, agri ve duyarlilik goriilir. Fistiil
olusumu ve radyolojik bulgular bu asamada g6zlenmez (93).

2.5.2.2.1.2.2. Ge¢ Akut Siipiiratif Osteomiyelit

Geg akut siipiiratif osteomiyelitin karakteristikleri arasinda siddetli
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seyreden agri, titreme, asir1 yorgunluk, lokalize lenfadenopati, anoreksi,
kirginlik ve trismus sayilabilir. Hastada toksik ve kotii agiz kokusu hissi
olusur (72). Kati, sert seliilit, palpe edilebilecek sekilde hissedilir. Pii akisi
digeti sulkusunda ya da fistiille birlikte olabilir. Bu durumun goézlendigi
komsu dislerde hareketlilik ve hassasiyet goriiliir. Enfeksiyonun alveolar
siniri etkilemesiyle ortaya ¢ikan dudak ve gingivada his kaybiyla karakterize
tablo “Vincent Sendromu” olarak adlandirilir (72).

Radyografik degisimler ge¢ akut osteomiyelit baglangicindan yaklagik 10
giin sonra gozlenmeye baglar. Kemik yogunlugu azalir; kemik yikimi ve
nekroz ortaya ¢ikar ve radyoliisent goriintiller izlenir. Trabekiiler yapida
dejenerasyon meydana gelir ve radyografide kemik ana hatlar1 bulanik ve
sisli goriliir. Trabekiiler yapmnin genisleyip bozulmus olmasi tek veya ¢ok
sayidaki radyolusent alanlarin izlenmesine neden olur. Enflamasyon, kemik
rezorpsiyonunu ve formasyonunu tetikler. Meydana gelen yeni kemik
rejenerasyonu, radyopak izler seklinde izlenir. Dislerin koklerinde de
rezopsiyon gozlenebilirken, trabekiil kaybina bagli olarak dis folikiilii de
kaybolabilir (72).

2.5.2.2.1.3. Akut Osteomiyelitin Klinik Sunumu

Akut osteomiyelitinin klinik goriiniimii, hastaligmn siddetine ve konak
organizma ile enfeksiydz mikroorganizmalar arasindaki giic dengesine bagli
olarak genis bir ¢esitlilikte klinik tablolarin ortaya ¢ikmasmna neden olur.
Akut klinik seyir gdsteren osteomiyelit vakalarindaki enflamasyon belirtileri
arasinda yogun agri, kemik i¢inde enfeksiyon varligi hissi gibi taniya 1g1k
tutabilecek semptomlar goriilebilir (87). Apseye sekonder olarak 6dem
olusumu, trismus ve ¢enenin islev gormesinde zorluklar eslik edebilir. Lokal
lenfadenopatiyle paralel seyreden yiiksek ates, asirt yorgunluk ve halsizlik
durumunu da beraberinde getirir. Kimi durumlarda alt dudakta parestezi bile
goriilebilir. Enfeksiyon cogunlukla odontojeniktir. Irin, karakteristik olarak
sulkus ¢evresindeki ciltteki fistiillerle drene olur.

2.5.2.2.2. Kronik Osteomiyelit

Kronik osteomiyelitin karakteristikleri arasinda kiint bir agri, halsizlik,
istahsizlik, enfekte kemik bolgesinde dis kaybi, fistiil varligi, trismus,
malokliizyon, s6kestr olusumu ve patolojik kiriklar ile bunlara eslik eden sis
ve lenfadenopati sayilabilir (48).

Sokestr olusumu olarak ifade edilen nekroze kemigin canli kemikten
graniilasyon dokusu araciligiyla ayrilmasi durumun meydana gelmesi ile akut
evreden kronik evreye gecilmis olur. Sokestr olusumunun yiizeyi piiriizLi,
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yapist porludur ve irin igerir. Bu olusumdaki kemik hiicreleri 6lidir ve
dolayisiyla saglikli kemige Ozgili osteoklastik ve osteoblastik aktivite
goriilmez (70). Proteolitik fermentlerin aktivitesi sonucu organik kisimlari
erimistir. Iltihap bolgesinde varligmi uzun siire siirdiirebilir veya viicut
tarafindan atilabilir. Kronik enfeksiyonda periostun kalinlagsmas: dikkat
cekicidir. Iltihap sonucu periostun orttiigii kalm kemik tabakasi hastalanmis
veya nekrotik olabilir. Osteofitik; yani enfeksiyon gevresinde gelisen anormal
kemik biiyiimeleriyle karakterize nitelik tagiyan bu katman ayrica “6lii kemik
tabutu” olarak da adlandirilir (Resim 6). Osteofitik tabaka tizerinde irinin
disar1 aktarilmasini saglayan kanallar bulunur; bunlara “kloake” adi verilir.
Sokestr kendiliginden veya cerrahi girisim yoluyla atildiktan sonra yeni
kemik rejenerasyonu olur. Kronik osteomiyelit akut osteomyelite sekonder
goriildiigiinde “sekonder kronik osteomiyelit”, akut faz olmaksizin
kendiliginden yavasga ve sinsi bigcimde ilerlemigse “primer kronik
osteomiyelit” olarak adlandirilir (70).

Resim 6: Olii kemik tabutunun radyografik goriintiisii (Dog. Dr. Hiimeyra
Kocaelli ve Dog. Dr. Firat Selvi’nin arsivinden).

2.5.2.2.2.1. Gelisim Sekline Gore Kronik Osteomiyelit
2.5.2.2.2.1.1. Kronik Hematojen Osteomiyelit

Hematojen osteomiyelit, gelismis {iilkelerde nadiren gorilirken az
gelismis tilkelerde ise daha sik goriilmektedir. Kronik hematojen osteomiyelit
temel olarak uzun kemiklerde goriiliir ve siklikla mevcut olan akut hematojen
osteomiyelitin zamaninda gerektigi sekilde tedavi edilmemesinden dolay1
ortaya ¢ikmaktadir (49). Giuniimiizde, belirlenmis bir standart tedavi
uygulamasinin eksikligi hissedilmektedir ve hastaligin klinik 6zellikleri halen
belirsizligini korumaktadir. Kemigin biiyiime bolgesindeki kan akisinin daha
yavag olmasindan dolay1 burada biriken bakteriler akut osteomiyelite neden
olur. Zamaninda veya gerektigi gibi tedavi edilmezse enfeksiyon inat¢i bir
karakter kazanir ve kronik osteomiyelite doniisiir (49).
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2.5.2.2.2.1.2. Kronik Odontojen Osteomiyelit

Cerrahi debridmanla antibiyotik tedavisi kombinasyonunun odontojenik
kaynakli osteomiyelit tablosunda oldukea etkili oldugu goriilmiistiir. Kronik
odontojenik  osteomiyelit, ¢ene  kemiginin  odontojen  kaynakli
mikroorganizmalar1 nedeniyle olusan bir enflamasyondur. Birlikte yiiriitiilen
tibbi ve dental tedavinin yani sira anestezi, antibiyotik tedavi, dnleyici ve
restoratif dis hekimligindeki gelismeler hastaligin insidansini azaltmustir.
Kronik odontojenik osteomiyelit bazi olgularda apse veya fistiil olusumuyla
birlikte s6kestrasyonu da igeren siipiiratif bir seyir gosterebilir (74).

Bircok caligmada, odontojenik kaynakli ve siipiiratif seyir gosteren
osteomiyelite sekestrektomi veya enfekte kemigin dekortikasyonu seklindeki
cerrahi miidahale ile antimikrobiyal tedavi kombinasyonu uygulamanin
bagarili sonuglar verdigi goriisii savunulmustur. Bu tedavi kombinasyonunda
cerrahinin amaci, enfekte olmus ve nekrotik tim kemik dokusunun
¢ikarilmasidir; bu islem gerektigi gibi tamamlanmazsa, cerrahi debridman
tam tersi olarak osteomiyelitin inat¢1 bir enfeksiyona doniismesine de yok
acabilir.

2.5.2.2.2.2. Siipiirasyon Varhgina Gore Kronik Osteomiyelit
2.5.2.2.2.2.1. Kronik Siipiiratif Osteomiyelit

Periodontal hastaliklar, pulpal enfeksiyonlar, dis ¢ekim yaralar1 ve
enfekte kemik fraktiirleri gibi odontojenik kaynakli kronik osteomiyelit, daha
once yukarida tanimlanmis oldugu iizere gerek akut asamaya bagli olarak
olusabilen ve sokestrasyon olusumuyla karakterize sekonder kronik
osteomiyelit, gerekse de primer bir nedenden dolayr asemptomatik ilerleyip
kroniklesen ve bu sekliyle primer kronik osteomiyelit olarak adlandirilan
tabloda, sokestrasyon haricinde pii ile apse veya fistiil olusumu gosterebilir
(70). Kronik osteomiyelit fraktiir kaynakli olabildigi gibi osteomiyelitin
kendisi de fraktiir sebebi olabilir. (Resim 7)

Osteomiyelitin ~ siniflandirilmast  konusunda birbirinden farkli  ve
klinisyenler a¢isindan da kafa karistirict nitelikte ¢esitli sistemler bulunmakla
birlikte, heniiz iizerinde goriis birligine varimisbir smiflandirma sistemi
heniiz mevcut degildir. Bu smiflandirma sistemleri arasinda digerlerine
nazaran daha genis kabul goren Ziirih Smiflandirma sistemine gore olgular,
““akut osteomiyelit’” ve onun derinleserek devam etmesi seklinde tanimlanan
“‘kronik sekonder osteomiyelit’” ve nispeten daha az siklikla goriilen ve
primer bir nedenden kaynaklanarak sessizce kroniklesen ‘primer kronik
osteomiyelit’” olarak adlandirilmaktadir.
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Resim 7: Sol Subkondiler bolgede patolojik kiriga yol agan kronik stiptiratif
osteomiyelitis (74). Siyah ok sadece radyografik artefakt: isaret etmektedir.

Akut osteomiyelit ve takiben olusan sekonder kronik osteomiyelit
karakteristik olarak genis Olglide siipiirasyona eslik eden sekestrasyon ile
apse veya fistiil olusumu gosterir. Siipiiratif osteomiyelite zemin hazirlayan
faktorler arasinda dolagim sisteminin baskilanmasi, sigara kullanimi, agiz
bakimina gerekli 6zenin gosterilmemesi, daha 6nce yasanmis herhangi bir
dental travma veya dental enfeksiyon Oykiisii, bagisiklik yetmezligi ve
beslenme yetersizligi bulunmaktadir (31).

2.5.2.2.2.2.2. Kronik Skleroze Osteomiyelit
2.5.2.2.2.2.2.1. Kronik Diffiiz Skleroze Osteomiyelit

Kronik diffiiz skleroze osteomiyelitin (KDSO) konak canli kemiginde, bir
enfeksiyon etkenine karsi (Resim 8) proliferatif yanit olusma siirecinin
sonucu olarak meydana geldigi diisiiniilmekle birlikte sik tekrarlayan agri
ndbetleri ve yanakta sislikle karakterize non-enfeksiydz kronik osteomiyelit
tirl oldugu da diisiiniilmektedir (90). Hastaligin baslangici ile ilgili olarak
adolesan ve yetigkin seklinde alt smiflar tanimlamis olsa da hastalik igin
belirtilmis bir yas arahigi yoktur (8). Kronik diffiiz skleroze osteomiyelit
tanist histopatolojik muayene ile desteklenen klinik ve radyolojik tekniklerin
1s181inda konur. Bu hastaligin etyolojisinin kesinlikle belirlenmemis olmasi
farkli tedavi yaklagimlarmin sergilenmesine neden olur.

Kronik diffiiz skleroze osteomiyelitin sternokostaklavikular hiperostoz
(SCCH), kronik rekiiren multifokal osteomiyelit (CRMO), sinovit, akne,
ptstiiloz, hiperostoz veya osteit (SAPHO) sendromu gibi gibi bir sendromun
pargasi oldugu ileri stiriiliirken kimi ¢aligmalarda da ¢igneme kaslarmin agir1
kullanimma bagli olarak olarak ortaya c¢ikan tendoperiostitin bir sonucu
oldugu iddia edilmigtir (89).
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Resim 8: Ikinci molar endodontik tedavisi ardindan gelisen kronik diffiiz
skleroze osteomiyelit (61).

Tedavi yaklagimlart arasinda fizik tedaviden cerrahiye kadar bir¢ok
secenek bulunmakla birlikte kas gevsetici kullanimiyla kombine fizik

tedaviden tatmin edici sonuglarin alindigini bildiren ¢aligmalar da mevcuttur
(90).

2.5.2.2.2.2.2.2. Kronik Fokal Skleroze Osteomiyelit (Condensing
Osteomiyelit)

Kronik fokal sklerozan osteomiyelit dental pulpanin kronik enflamasyonu
tarafindan uyarilan reaktif osteoginezi kapsayan periapikal lezyondur. Cogu
vakada bu lezyon derin ¢iiriik sonucu pulpanin diisiik-dereceli enfeksiyonuna
bir yanit olarak mandibular molar bolgede gelisir (21). Bu osteomiyelit
tipinde enfeksiyonu yapan ajanmn yani sira damar yapisida onem tasir (89).
Kimi vakalarda ise kronik enfeksiyonlarin uyarisiyla harekete gecen
osteoblastlarin rol onadigi kemik formasyonu dikkat ¢ekmistir (51). Yeni
kemik olusumu kortikal karakter tasir ve kemik iliginde bosluklar dahil
azalma mevcuttur (Resim 9). Bir baska deyisle spongioz kemik yok olmustur.
Yok olmamis kemik iligi bosluklarinda ise anlamli diizeyde enflamatuvar
proses ve hiicresel infiltrasyon meydana gelmistir. Siirece biiyilk kemik
segmentinin dahil oldugu olgularda kan dolasimi da bozuldugundan
antibiyotik tedavisi etkisini gosteremez (14) . Hastaligin kronik karakter
kazanip kazanmamasi belli dlgiide inferior alveolar arter ve venlerde
goriilebilecek trombotik olayla iligkilidir (17).
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Resim 9: Alt ¢ene 1. molar diste condensing osteomiyelitis (39).

2.5.2.2.2.2.2.3. Kronik Non-Siipiiratif Skleroze Osteomiyelit (Garre
Osteomiyeliti)

Garre osteomiyeliti hafif bir irritasyon veya enfeksiyon nedeniyle
periostun lokal olarak kalmlagmasidir. ilk olarak 1893 yilinda Carl Garre
tarafinda tanimlanan Garre osteomiyeliti, ¢enenin periferindeki kemiklerde
sert sisle karakterize kronik non-siipiiratif —sklerotik bir kemik
enflamasyonudur (45). Cogunlukla 30 yasin altindaki erkeklerde goriiliir (2;
22). Mandibula maksillaya nazaran daha sik etkilenir ve genellikle
mandibulanin mandibular birinci molar bolgedesindeki alt sinirda goriiliir
(45). (Resim 10)

Cenenin medial ve lateral taraflarinda hassas olmayan sis mevcuttur (22).
Sisin boyutu 1-2 cmden baslayip etkilenen boliimdeki ¢enenin tiim uzunlugu
arasinda degiskenlik gosterebilir; korteksin kalinligt 2-3 cm’ye kadar
erigebilir (45).

Klinik olarak Garre osteomiyeliti, lezyon tek tarafli olarak kemigin dis
yiizeyine dogru uzandig: i¢in yiizde asimetriye neden olabilir (22). Lezyon
sekonder olarak enfekte olmugsa, siddetli agri goriilmesine ragmen agri
aslinda karakteristik bir bulgu degildir (45). Garre osteomiyeliti non-siipiiratif
olarak tanimlanmig olmakla birlikte bazi olgularda ciltte fistiil olusumu da
goriilebilir (67). Diger semptomlar yiiksek ates, lenfadenopati ve 16kositozdur
(45).
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Resim 10: Sag mandibular 1. molar digin altindaki ¢liriik nedeniyle olusan
mesiyal kokteki radyolusent alan ve mandibulanin alt sinirinda goriilen
subperiostal yeni kemik (2).

Histopatolojik incelemelerde mikroapse ve mikrosokestra saptansa da
Garre osteomiyelit vakalarinda makroskopik olarak siipiiratif litik alan
gbzlenmez (44).

Radyografik goriiniim lezyonun siiresi ve kalsifikasyonun derecesine
bagli olarak degiskenlik gosterir. Erken evrede, korteksin lizerinde kabuga-
benzer konveks bir katman goriiniir. Olay ilerledik¢e korteks yeni kemik
birikimi sonucunda daha da kalinlasir (2). Bu yapi radyografiye “sogan
kabugu gortiniimii” olarak adlandirilan bir goériintii olarak yansir (45) (Resim
11).

Resim 11: Enflamatuar lezyonlardan kaynaklanan proliferatif periostit. Bu
goriiniime sogan kabugu goriiniimii de denir (45).
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2.5.2.2.2.2.2.4. SAPHO (Sinovit, Akne, Piistiioz, Hiperostoz, Osteit)
Sendromu

SAPHO sendromu eklem, kemik ve deri tutulumu gosteren kronik bir
otoimmiin hastaliktir. Nedeni tam olarak bilinmemekle beraber kiiltiir
incelemesinde  Propionibacterium acnes, Peptostreptococ intermedius,
Actinomyeces tiirleri ve Ekinella corrodens mevcudiyeti bulunmasi, bakteriyel
kaynakli  bir tablo oldugunu disiindiirmektedir (5). Bakteriyal
osteomyelitlerde siipiirasyon ve osteolitik degisimler gorilirken, SAPHO
sendromunda siiplirasyon goriilmemekle birlikte periostal reaksiyonlar,
eksternal kemik rezorpsiyonu ve kemikte genislemeler goriilmektedir.
Sistemik saglik sorunlari ile birlikte osteomiyelit tedavisinin de siirdiiriilmesi
gerekir (80).

SAPHO sendromu nadir hastaliklar siniflamasmda prevalansi 1/10.000
olan bir hastaliktir (25). Genelde kadinlarda ve 30 yas altindaki kisilerde daha
sik gozlenir. 1987 yilinda Chamot ve ark. birincil olarak gdgiis 6n duvarini
tutan aseptik kronik osteomiyelit, palmaplantar piistiiloz ve ciddi akneyle
birlikte muskuloskeletal problemleri, radyolojik ve patolojik bulgulari
smiflayarak bu sendroma SAPHO (Synovitis, acne, pustulosis, hyperostosis,
osteitis) sendromu ismini vermislerdir (7).

Sapho osteomiyelitinde agr1 ve sis goriilir ama siipiirasyon yoktur.
Semptomlar aniden baglar ve uzun siire devam eder. Ara ara siddetlenip daha
sonra hafifler tarzda bir seyir gosterir. Tiim mandibulada tutulum gdsteren
vakalar bulunmaktadir. Hastalarda akut, subakut veya kronik artrit ile beraber
palmoplantar piistiilozis, piistiiler psoriazis ve siddetli akne olusumu goriiliir.

Panoramik radyografilerde kemik hacminde azalma gozlenirken
bilgisayarli tomografilerde ise skleroz kanselloz kemik yapis1 ve periostal
reaksiyonlar goriilmektedir (Resim 12). Bazi vakalarda korteks bozulmus
radyoopak bir alan geklinde goriiliir ve periostal kemikte depozisyon vardir.
Kemikte genigleme gozlenebilir (80).

Konvensiyonel planar kemik sintigrafisi ve bilgisayarli tomografinin
kombine kullamimi osteomiyelitin  multifokal kemik tutulumunun
saptanmasinda kullanilmaktadir.

SAPHO  sendromunun tedavisi semptomatiktir. ~ Non-steroid
antiinflamatuar ilaglar (NSAII), kolsisin, siilfasalazin, kortikosteroidler,
kalsitonin, methotreksat, antibiyotikler, pamidronat ve immiinolojik yollar1
hedef alan anti timdr nekrozis faktor a’nin da iginde bulundugu ustekinumab,
secukinumab ve IL-1 inhibitorii “‘anakinra’’ kullanilir. Bir literatiirde ise bu
teropatiklere cevapsiz kalan SAPHO sendromu vakalrinda sitokinin yaka-
lasimi olan apiemilast ile basar1 yakalandig1 belirtilmistir (1).
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Resim 12: SAPHO sendromunda mandibulanm sag kisminda periostal
reaksiyonla birlikte goriilen sklerotik degisimler (46).

2.5.2.2.2.2.2.5. Kronik Tekrarlayan Multifokal Osteomiyelit (KTMO)

Kronik tekrarlayan multifokal osteomiyelit (KTMO) kemikte agr1 ve ates,
alevlenme ve iyilesme donemleri olan otoimmiin bir hastalik (non-bakteriyel
osteomiyelit) olup, siklikla diger otoimmiin hastaliklar ile iliskilidir.
Etiyolojisi bilinmeyen idiyopatik, otoenflamatuar bir hastaliktir. Tim
osteomiyelit olgularinin %2-5 ‘ini KTMO olusturur (35).

Giedion ve ark. tarafindan ilk olarak 1972 yilinda ‘’subakut ve kronik,
simetrik osteomiyelit’’ olarak tanimlanmistir. Daha sonra simetrik tutulumun
goriilmedigi ve klinikte rekiirrenslerin izlenmesi nedeniyle Probst ve ark.
KTMO teriminin hastaligi daha iyi agiklayan bir ad olarak onermistir (35).
Bazi ¢aligmalarda SAPHO sendromu ile iliskilendirilen KTMO, hastalarin
yasinin geng olmasi ile SAPHO’dan ayrilir. Fakat son zamanlarda
erigkinlerin de KTMO teshisleri almasi ile KTMO sadece cocuklarda ve
ergenlerde goriilen bir hastalik olmaktan ¢ikmistir (71). KTMO olgularinin
%25’inde  siklikla palmoplantar piistiilozis, enflamatuvar bagirsak
hastaliklar1, psoriazis ve daha az siklikla akne, generalize pistiilozis, sweet
sendromu, dieritropoetik anemi, sklerozan kolanjit, enflamatuar artrit,
sakroiliak eklem tutulumu, Takayasu arteriti, antinotrofil sitoplazmik
antikoru pozitif vaskiilit, Olier hastaligi, parankimal akciger hastaliklari,
dermatomiyozit, tiimoral kalsinozis gibi diger enflamatuar hastaliklarda
goriiliir (12).

Tanisal goriintilleme yontemlerinde konvansiyonel radyografi normal
olabilir veya KNO ve KTMO tanist i¢in spesifik olmasa da sklerotik, litik
veya miks lezyonlar olarak ortaya cikabilir (52). Manyetik rezonans
goriintilleme (MRI) veya bilgisayarli tomografi (BT) en yaygin kullanilan
tan1 araclaridir. Genellikle daha duyarli olmasi nedeniyle MRI tercih edilir.
KTMO, klinik olarak sinsi baslangic ile karakterizedir ve etkilenen
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kemiklerde lokal agri, hassasiyet ve sis goriiliir. Simetrik ve multifokal
tutulum paterni gosterir. Siklikla tiibiiler kemiklerin metafizyel bdlgelerini
etkiler. Klavikiiler lezyonlar sis ile ortaya ¢ikar ve bunlara agr1 ve hassasiyet
eslik edebilir. Semptomlarin siiresi birka¢ giinden birkag yila kadar degisiklik
gosterebilir. Semptomlarn sinsi ve silik olmasi nedeniyle hastaligin
baslangi¢ zamanini belirlemek giictiir. Mandell ver ark. ¢aligmalarinda vaka
goriilen ¢ocuklarm ilk basvurudan 6nce 3 giin ile 2 yil arasi semptomatik
olduklar1 gosterilmistir (36). KTMO’ya alevlenme ve remisyon dénemleri
eslik eder. Alevlenme doneminde ayni kemik lezyonlarmi etkileyebilecegi
gibi yeni bolgeleri de tutabilir. Remisyon doneminde ise tutulum goriilen
bolgede sert, hassas olmayan, kalic1 sis olabilir (36).

KTMO’nun tedavisi bilyiik o6lgiide semptomatiktir. NSAIl tedavi
kullaniminda ilk siradadir (%80 oraninda cevap alinir). Bunun yaninda
kortikosteroid, bisfosfonatlar, siilfasalazin, metotreksat, kolsisin, timor
nekrotizan faktor (TNF) inhibitorii, 1L-1 reseptdr antagonisti, azitromisin,
interferon gamma veya alfa tedavide kullanilan diger ilaglardir (37).

2.5.2.2.2.3. Noma

Noma, ‘‘cancrum oris’’ olarak da bilinen ve ender goriilen bir hastaliktir.
Gangren stomatitisi gibi yayilma gostererek komsu kemik ve kas dokularmi
etkiler. Daha ¢ok kizil, kizamik, bogmaca, difteri, zatiirre gibi viicut
direncinin diistiigli hastaliklarla anemi, 16semi ve agranuldsitozis gibi kan
hastaliklar1 ile birlikte goriiliir. Etyolojisinde yetersiz beslenme vardir.
Diglerin ¢ekimini takiben meydana gelebilir (51).

Bakteriyolojik bulgular pek tutarli degildir. Sik sik anaerop bakteriler,
fuciform basili ya da spiroketler 6zellikle de Vincent spiroketleri ¢ok
miktarda bulunur (51). Hastaligin baslangicinda ilk 6nce disetleri etkilenir ve
sonra lezyonlar yanak bdlgesine, ¢ok nadir olarak da dudaklara ve agiz
tabanma yayilir. Hastalikli alan 6dematéz bir hal alir ve deride hizla bir
nekroz baglar (Resim 12). Bu doku nekrozu, hastaligin baslamasindan 24 saat
gibi kisa bir siire icerisinde yanakta perforasyona neden olur. Periodontal
alanda genisleme, dislerde mobilite goriilebilir. Disetlerinin nekrozuyla
alttaki kemik dokusu agiga ¢ikmaya ve bolgedeki disler sallanmaya baslar.
Ust ¢enede kemik nekrozu olusabilir ve bu durum zigomatik ve orbital
kemiklere kadar yayilabilir (Resim13 a,b) (85).
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Resim 13: a: Noma ve b: deri grefti ile tedavisi (10).

2.5.3. Olusum Mekanizmasina Gore
2.5.3.1. Eksojen Osteomiyelit

a. Travmatik
b. Iatrojenik
c. Bulasici1 Fokal Enfeksiyon

2.5.3.2. Hematojen Osteomiyelit

Hematojen osteomiyelitte bulas iki yolla meydana gelir. ilki travma,
cerrahi girisim, kontaminasyon yolu; ikincisi ise organizmanin bagka bir
yerinden hastalik etkeninin kemige ulagmasiyla olur (45).

2.5.4. Spesifik Enfeksiyonlara Bagh Gelisen Osteomiyelit
2.5.4.1. Aktinomikotik Osteomiyelit

Cene kemiginde aktinomikoz enfeksiyonuna gram pozitif, anaerobik
bakteri olan Aktinomycosis israeli ve Aktinomycosis viscosis neden olur.
Aktinomices en stk Actinomiges Israeli tarafindan olusur (71). Genellikle
yumusak dokulari, bazen servikofasiyal, karin ve torasik bdlgenin kemigini
iceren siipiiratif Ozellikleri gosteren kronik bir enfeksiyondur (45).
Aktinomikotik enfeksiyona nadir rastlanir. Bu enfeksiyonlar birincil olarak
yumusak dokulari, nadir olarak kemik dokusunu etkiler (13) (Resim 14). Dig
¢ekimi ve cerrahi islem gibi durumlar aktinomikoz enfeksiyonun kemige
yayilmasina sebep olabilir (71) (Resim 15).
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Resim 14: Aktinomikotik osteomiyelitli hastanin a: pre-operatif b: intra-
operatif c: post-operatif ag1z i¢i goriiniimleri (Do¢.Dr. Hiimeyra Kocaelli ve
Dog.Dr. Firat Selvi’nin arsivinden).

Resim 15: Dis ¢ekimininden sonra sag angulus mandibulada lokalize
Aktinomikotik Osteomiyelit (64).

Lezyonun etkiledigi bdlge ilizerindeki deride birden ¢ok fistiil olugarak
devamli drenaj gergeklesir (Resim 16). Drene olan eksuda igerisinde agrege
1-2 mm biyiikligiinde sarimsi siilfiir graniilleri mevcuttur (71). Rejyonel
lenfadenopati gézlenir (71). Radyolojik incelemelerde, olaymn basladig1 digin
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alveol kemiginde yikim ve kemik medullasinda litik lezyon saptanir ve
periost reaksiyonu goriilebilir (18). Radyografi enflamasyonun yayilimini
gormek ve etkenin ne oldugunu anlamak igin kiiltiir testi yapmak iyi bir
yontemdir. Tedavisinde drenaj saglanir ve 3-4 ay boyunca penisilin tiirevi bir
antibiyotik kullanilir (58).

Resim 16: Aktinomikotik Osteomiyelit vakasinda ¢oklu fistiil olusumu
(Dog¢.Dr. Hiimeyra Kocaelli ve Dog¢.Dr. Firat Selvi’nin argivinden).

2.5.4.2. Tiiberkiiloz Osteomiyeliti

Maksilla ve mandibulada tiiberkiiloz osteomiyeliti seyrek goriilmekle
birlikte etkeni Mycobacterium Tuberculosis’tir. Hastada agr1 ve sis, tasikardi,
ates ve lenfadenopati gézlenir. Genelde akciger tutulumu gosteren hastaliktir
(Resim 17). Nadiren ag1z ici ve ¢enelerde genellikle sekonder olarak goriiliir
(Resim 18). Kan yolu ile etkenin akcigerlerden tasinmasiyla ya da ¢ekim
boslugunun enfekte tiikiiriik ile kontamine olmasi ile ortaya ¢ikar. Pulmoner
tiiberkiiloz vakalarinin yaklasik %1-3’linde kemik tutulumu goézlendigi
tahmin edilmektedir (30).
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Resim 17: Gogiis radyografisinde sol iistte bronkovaskiiler alanlarin
belirginlestigi tiiberkiiloz hastasi (30).

Resim 18: Tiiberkiiloz osteomiyelitinde maksillada drene olan ¢ok sayida
fistiiliin agiz i¢i goriintiisi (30).

Tan1 histopatolojik ve mikrobiyolojik tetkiklerle dogrulanir. Lezyonlar
genellikle tek olarak ortaya ¢ikar ancak immiin yetmezlik varsa multiple
lezyon da olabilir. Enfeksiyon tipik bir kazeifikasyon nekrozlu bir
graniilomatoz doku olusturur (30). Agizda irreguler tlserasyonlar goriiliir.
Radyografik goriintiisii kronik sekonder osteomiyelite benzer. Tedavisinde
izonikotinik asit hidrozid (INH) ile streptomisin, paraamino salisilik asit
(PAS) 18 -20 ay kullanilir (81).
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2.5.4.3 Sifiliz Osteomiyeliti

Treponemaya bagh osteomiyelit vakalar1 artik olduk¢a seyrektir.
Neonatal 6zelligi ve tersiyer sifilize bagli sert damak perforasyonlarma neden
olan gomlara bazen rastlanmaktadwr. Hastalik goriildiigiinde ¢ekim
yaralarinda iyilesmede gecikme, ¢ene kiriklar1 veya piyojenik osteomyelit
olabilir (87). Tedavi kronik osteomiyelit ve sifilizin tedavisidir. Antibiyotik
olarak penisilin tiirevleri onerilmektedir (87).

2.5.4.4. Koksidiomikozis

Coccidiodes Immitis akcigerlerde plevray1 enfekte eder ve hastalarm
%1’inde ¢ok nadir olarak hematojen yayilim ile baska bolgelere de taginir.
Cok ender olmakla birlikte mandibula da etkilenebilir (63). Dokuda
graniilamat6z bir cevap gelisir ve osteomiyelitis ile birlikte subkiitanoz
abseler olusur. Tan1 icin kompleman fiksasyon testleriyle birlikte biyopside
mantarlarin boyanmast ve kiiltiirli; ve Coccidiodin ile internal deri testleri
yapilir (87). Hastaligin tedavisi olarak hastalara iv olarak amphotericin B
verilir, cerrahi igslem yapilir ve ayrica deri testi pozitif olan kisilerden I16kosit
ekstrelerinin verilmesi ile kombine bir tedavi uygulanir (87).

2.5.4.5. Herpes Zoster Osteomiyeliti

Herpes Zoster-Varicella viriisii etkilenen sinir dalinin iizerinde agri ve
vezikiillerle karakterize dokiintiilerle kendini gosteren bir hastaliktir. Bazen
n. Alveolaris Inferior'u tutar ve bu durumda tromboz ve pesinden
osteonekroz meydana gelir. Bu durum genellikle yaslilarda ve neoplastik
hastaligr olanlarda ozellikle de kemoterapi ve radyoterapi goérmiis olan
hastalarda sik goriiliir (62; 87).

2.5.5. Kimyasal Ajanlarin Neden Oldugu Osteomiyelit
2.5.5.1. Arsenik Nekrozu

Arsenik maddesi eskiden dental tedavilerde pulpanin devitaliza
edilmesinde kullanilmis olan bir materyaldir. Kaviteden disetine sizmas1 veya
apeksten digar1 ¢ikmast sonucu disetinde ve kemikte nekrozlara neden
olmustur (69). Tedaviye Once kavitede ve kanalda bulunan arsenigin
¢ikartilmasi ile baglanir; etkilenen alan 1lik oksijenli su be bikarbonatl su ile
yikanir, yara bolgesinin temiz kalmasi saglanir. Daha sonra sokestr
olusuncaya kadar beklenir. Gerekirse dis ¢ekimi yapilarak sokestr ¢ikartilir

seklinde tedaviler 6ngoriilmekteydi ancak giiniimiizde kullanim1 neyseki ¢ok
nadirdir (69).
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2.5.5.2. Civa Nekrozu

Civa zehirlenmesi oral bolgede civa igeren dental materyalin tiikiiriik
icinde dolagimi ile baslar. Meydana gelen ilk bulgu nekrotize stomatistir ve
24 saat i¢inde gelisir. Ardindan alveolar bolgede iilserlesen alanlarda kemik
aciga ¢ikmasiyla osteonekroz olusur ve ilgili lezyonda sekonder enfeksiyon
sonucu osteomiyelit gelisebilir. Alveolar bolgenin sokestr haline gelmesi ve
bolgedeki dislerde mobilite olast yaygm bulgulardr (51). Bunlari
gastrointestinal ve renal irritasyonlar ile bogazda yakici bir agr takip eder.
Kanli ishal, hematiiri, oligori ve anemi diger yaygin semptomlardir. Kanda
ire ve poikilositozis goriiliir. Hasta soka girebilir ve mental semptomlar
ortaya ¢ikar (69).

4.5.3. Fosfor Nekrozu

Genellikle fosfor sanayisinde ve kibrit sanayisinde ¢alisanlarda goriilen
fosfor nekrozunda etken beyaz fosfordur. Ik semptomlarda disetleri etkilenir
ve gingivitis olusur; daha sonra digetlerinde iilserler meydana gelir. Digetleri
koyu kirmizi ve kanamaya elverislidir. Agizda koti koku, agri ve
hipersalivasyon gozlemlenir. ilerleyen safhalarda spongioz kemik, fosforun
etkisiyle kompakt bir hale gelir ve kemigin beslenmesi bozulur. Alveol
kemiklerinde yikimlar ve dislerde mobilite goriiliir. Kemigin direnci azalarak
nekrozlar meydana gelebilir. Tedavisi uzun siirer ve bu siiregte hastanin
bobrekleri olumsuz etkilenebilir (51; 69)

2.5.6 Diger Osteomiyelitler
2.5.6.1 Neoplastik Osteomiyelit

Bazen primer ve sekonder karsinomlar kemige infiltre olarak tromboz,
sokestr olusumu ve sekonder enfeksiyona sebep olur. Bu hem maksilla, hem
de mandibulada goriiliir. Kemikteki harabiyet rontgen ve sintigrafi ile
saptanir (63). Tedavi tiimoriin histolojisi ve yayilma alanina gore
kararlastirilir. Radyoterapi ve kemoterapi uygulanacaksa daha dnce cerrahi ve
antibiyotik tedavisi ile enfeksiyon ortadan kaldirilir (63; 87)

2.5.6.2. idiopatik Osteomiyelit

Cenelerin  osteomiyeliti  higbir sebebe baglanamazsa idiopatik
osteomiyelit olarak yorumlanir. Cok uzun siiren ve hastayr da hekimi de zor
durumda birakan vakalar olabilir. Uzun siiren vakalarda hastanin psikiyatrik
destege ihtiyaci dahi olabilir (62)
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2.5.6.3. Enfekte Fraktiir Osteomiyelitleri

Tedavi edilmemis kompound fraktiirler sonrasinda osteomiyelit
goriilebilir. Mandibulada maksillaya gore daha sik rastlanir. Bunlar 6zel ilgi
gerektiren vakalardir. Tiim nekrotik dokularla birlikte kirik hattinda bulunan
dis ve kok parcalart cikartilarak bolgedeki kirik uclar frezler vasitasiyla
diizeltilmelidir. Intraoral veya ekstraoral fiksasyon yapilabilir. Enfekte kemik
bolgesi temizlendikten sonra fragmanlar arasinda agiklik kalmasi halinde
kemik grefti vs. ile doldurulur ve antibiyotik tedavisine 7-10 giin devam
edilir (87).

2.5.6.4. Osteoradyonekroz ve Radyasyona Bagh Osteomiyelit

Bas ve boyun malignitelerinin tedavisinde radyoterapik tedavi oldukca
yaygmn kullanilan bir tedavidir. Radyoterapinin tiimor hiicrelerinin yani sira
neoplazmaya komsu yumusak ve sert dokular {izerinde de bazi yan etkileri
vardir. Bas ve boyun radyoterapisinde en ¢ok bilinen yan etkiler: mukozit,
atrofik mukoza, kserestomi ve radyasyon c¢iiriikleridir. Bolge yumusak
dokularda kalinlasma goriilebilir (Resim 19). Radyoterapi goren hastalarda
osteoradyonekroz goriilmesi igin gerekli ¢ sart; yiikksek dozda radyasyon
alimi, enfeksiyon geligimi ve travmadir (11).

Resim 19: ki farkli hastada osteoradyonekroz BT goriintiileri A: Aksiyal BT
kesitinde mandibulaya ait osteorayonekroz bolgesindeki kaslarda ve sag
mastikator boslukta kalinlasma B: Aksiyal BT kesitinde mandibulanin
osteoradyonekroz bolgesindeki yumusak doku kalinlagmasi (3).

Kemik dokusu histolojik yapist nedeniyle radyasyona karst oldukga
duyarlidr. Ilk olarak kemik icerisindeki damarlar zarar gérmekte, sonrasinda
ise arter i¢ duvar iltthabi go6zlenmektedir. Etraftaki dokularmn damar
duvarlarini sikigtirmasiyla kan akimi durmakta, periostta kalinlasma ve sisle
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tamamen biiziilmektedir. Osteositlerin metabolik faaliyetlerindeki azalma
sonucunda kemikte nekroz goriilmektedir.

Yiksek dozda radyoterapi goren hastalarda enfeksiyon ve travma isin
icine karigmadigi siirece nekroze g¢ene kemikleri ve diger kemiklerde
herhangi bir patolojik durum gelismez. Uzun siire boyunca radyonekroz
latent olarak kalir. Bu donemde hasta enfeksiyon ve travmadan korunmalidir
(34; 51; 62).

Periapikal enfeksiyon, diseti cepleri, iltihaplanmalar ve protez
vuruklarinin osteoradyonekrozu tetikleyebilecegini unutulmamalidir (34).

Osteoradyonekroz bir zamanlar radyasyon hasar1 bulunan kemigi istila
eden bakteriler tarafindan baslatilan bir enfeksiyon olarak kabul edilmistir ve
“‘radyasyona bagli osteomiyelit’” veya ‘‘radyoosteomiyelit’” terimi yaygin
olarak kullanilmigtir. Marx (1983) bunu radyasyona bagh kemigin avaskiiler
nekrozu” olarak tanmimlamis ve radyasyonun hipoksik, hipokiiler,
hipovaskiiler bir dokuya neden oldugunu ve kendiliginden veya tramvaya
bagli bir doku yikimina sebep verdigini gostermistir (9).

Radyasyon tedavisi alacak hastanin 6ncelikle genel saglik durumu ve agiz
boslugu dikkatlice incelenmelidir. Osteoradyonekroz olusumunda anemi,
diabet, vitamin eksiklikleri gibi durumlar sistemik hazirlayic1 faktorlerdir.
Kot agiz hijyeni, dis taslari, periodontal hastaliklar, enfekte disler, kirtlmis
kok pargalary, ¢iiriik disler, taskin restorasyonlar lokal hazirlayici faktorlerdir
ve bunlar mutlaka radyasyon tedavisinden dnce yok edilmelidir (11).

Cenelerde meydana gelen osteoradyonekrozdan korunmak igin,
radyoterapi sonrasinda hasta agiz bakimma &zen gostermelidir. Sicak,
yapigkan, tahrig edici veya sert yiyeceklerden kagmmalidir. Hastaya sik sik
detertraj yapilarak bakteri plaklari ve dig taslari temizlenmelidir. Kiigiik
cliriikler tedavi edilmeli ve okliizal bozukluklar diizeltilip, yemek artiklar1
icin elverigli retansiyon yerleri ortadan kaldirilmalidir (11; 63; 87).
Endodontik tedavi ¢ekime tercih edilir, fakat periapikal dokular tahrisinden
kagmilmali ve pulpadaki enfekte maddeler foramen apikaleden disar1
itilmemelidir. Biitlin bunlara ragmen bazen dis ¢ekimi yapmak zorunlu ise
antibiyotik profilaksisi altinda yapilmali ve yara yerleri iyilesinceye kadar
antibiyotik tedavisine devam edilmelidir.

3. Tamsal Prosediirler
3.1. Laboratuvar ve Histopatolojik Analiz

Histolojik olarak kemik iligi alanindaki enflamatuar hiicre sayisi
degiskenlik gosterir. Bu hiicreler notrofillerin, plazma hiicrelerinin,
histiyositlerin ve lenfositlerin bir karigimidir. Aktif osteoklast orneklerin
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%96'sinda goriiliir. Haversian ve Volkmann kanallarinda kan damarlarinin
bulunmamasina ragmen, kemik iligi alanlarinda kilcal damarlar ve arterioller
goriiliir. Hastalikta kemik iligi alanlarinda hiperemi veya tromboz goriiliir.
Mikroorganizmalarin dekalsifikasyon isleminin bir sonucu olarak kemik
icinde gosterilmesi zordur. Yiizeyde reaktif canli kemik, 6rneklerin %74'tinde
goriliir (83). Reaktif kemik ve yasayabilir bir periosteum bolgesi, hastalik
mekanizmasinin kemik iliginde basladigimi ve periost kemiginin katmanlarini
uyardigmi gosterir.

Stipuiratif olmayan osteomiyelit (PCO), kronik spesifik olmayan
inflamasyon, artmig kemik rezorpsiyonu ve degisen derecelerde birikim ile
karakterizedir. Bu vakalarda kemik sklerozu ve mediiller fibroz da yaygin
olarak goriiliir. Baltensperger ve ark. nin yaptigi ¢alismada 21 numunenin
3'tinde bakteri bulunmamistir. Bu vakalardan birinde Polimeraz Zincir
Reaksiyonu (PCR) gergeklestirilmis, ancak bakteriyel DNA / RNA belirtisi
gostermemigtir.  Obel ve dig. ayrica bir JMCO hastasinda kemik
biyopsisinden negatif bakteriyel kiiltiirii bildirmislerdir (66).

Theologie-Lygidakis, acrobik ve anaerobik olarak kiiltiirlenen bes cerrahi
ornekten iiciinde herhangi bir bakteriyel nedensel faktor tespit etmemistir
(82). Bu aragtirmalara bakildiginda, bazi vakalar aseptik de olabilmektedir.

3.2. Iimmiinolojik Analiz

Osteomiyelit olgularinda hastaligin  siiresine, yasa ve etken
mikroorganizmaya bagl olarak serum Ig (Immiinoglobin) seviyelerinde
degisiklik gozlenmektedir. Genel olarak olgularda IgA seviyesi normal
kalirken, IgG seviyesinde artig gozlenmektedir. Gram (-) bakteri etkenli
osteomiyelitlerde IgM yiiksektir. Hierholser yaptigi g¢aligmalarda kronik
osteomiyelitte antiniikleer antikorlarin (ANA) O&nemli &lglide arttigim
bildirmistir (68). Dokuda enfeksiyona ilk cevap akut enflamasyondur.
Bolgeye PMNL gocii olur. Bolgede akut PMNL gogiiniin yani sira doku
makrofajlar1 salgiladiklar1 IL-1B, IL-6 (interlokin) ve TNF-a (timor nekroz
faktor-alfa) ile immiin yanit1 artirir. Hemoraji, travma ve yanik varhiginda
CD-8 supresor hiicrelerinin sayisi artar ve travma, PMNL’lerin kemotaksis ve
fagositoz  fonksiyonlarint bozar. Kronik osteomiyelitte I6kositlerin
kemotaksisi ve T lenfositlerin sayisi azalir (68).

3.3. Mikrobiyolojik Analiz

Agizda 500'den fazla bakteriyel tiir teshis edilmistir (52). Travmatik
yaralanmalar, radyasyon ve bazi kimyasal maddeler, bakteriler, viriisler,
parazitler ve mantarlar dahil olmak {izere her tiirli organizma osteomiyelite
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neden olabilse de bunlardan Staphylococcus aureus (S. aureus), piyojenik
osteomiyelit vakalarmin %80 ile %90'mdan sorumluyken, Staphylococcus
epidermidis (S. epidermidis), daha ¢ok ortopedik implantlar ve kateterler
dahil olmak fizere viicuda yabanci bir madde girdiginde etki gosterir (83).
Yapilan bir c¢aligmada, arastrmacilarm  ¢ene kemiginde goriilen
osteomyelitlerde tespit ettigi bazi mikroorganizmalar derlenmistir (83)
(Tablo2).

Tablo2: Cene kemigi osteomiyelitinde tespit edilen bakteri tiirleri (83)

Osteomiyelitte bakteri tiirleri Arastirmacilar
Streptococci viridans spp (10/18) Baltensperger,
Staphylococci spp (8/18) Gratz, Bruder,
Enterococci (2/18) Lebeda, Marek ve
Peptococci (2/18 Eyrich
Actinomyces (2/18)

Propionibakterium

Neisseria (3/18

Veillonella (2/18)
Haemophilus (3/18)
Porphyromonas (1/18)
Fusobacterium
Klebsiella
Actinomyces spp Eyrich,
Veillonellaspp Baltensperger,
Streptococcus viridans Bruder
Actinomyces ve Gratz
Propionebakterium
Haemophilusspp
Staphylococcus spp
Neisseria
Corynebacterium
Actinomyces Krakowiak
Eikenellacorrodens

Travma vakalarinda oral ve
parafasiyal sinlislerden ve deriden
karisik oral flora

Staphylococcus aureus
Staphylococcus epidermis
Prevotellaspp

Candida infections

Streptococci
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Osteomiyelitte bakteri tiirleri

Arastirmacilar

Staphylococci

Bacteroidesspp

Kim ve Jang

Streptococcus

Bacteroides

Lactobacillus

Eubacterium

Uzun sureli

Klebsiella

kateterli

Salmonella

hastalarda

Pseudomonas sp

gorilen

Serratiasp

hematojen

S aureus

ureme

Staphylococcus epidermis

P aeruginosa

Coviello ve
Stevens

Karigik anaeroblar

Viridans streptococci

Actinomycesnaeslandi

Patel, Harwood
ve McGurk

Staphylococcus epidermis

Streptococcus viridans

Acinetobacter calcoaceticus

Veillonellaparvula

Neisseria

Haemophilus parainfluenza

Staphylococcus sp

Haemophilis influenza

Bevin, Inwards ve
Keller

Karisik Oral Flora

Lucchesi ve Kwok

Actinomycesisraelii Wimalawansa
Streptococci Humber,  Albilia
Actinomyces ve Rittenberg
Eikenella

Staphylococcus spp. (%86,8) Lukosiunas,
Staphylococcus aureus Kubilius,Sabalys,
%69,1 Keizeris ve
Streptococci (in 42,0%) Sakavicius

23 vakanin 20'sinde zorunlu
veya fakiiltatif anaerobik
tirler

Marx ve Tursun
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Mikrobiyolojik arastirmalarda en iyi sonucu almak igin bazi kosullar gz
oniinde bulundurulmasi gereklidir. Operasyondan en az bir hafta 6nce
antibiyotik tedavisini kesmek, operasyonda siiphe duyulan her yerden
numune almak ve Ozellikle anaerobik bakteriler i¢in uygun transportlar
kullanmak &nemlidir. Kiiltiir enfekte kemikten yapilmigsa etken daha dogru
izole edilebilir ancak kemik biyopsisi invaziv bir yontem oldugundan kiiltiir
fistilden de almabilir. En 6nemli ve tan1 koydurucu biyopsi Ornegi,
operasyonda enfeksiyon odagindan alinanlardir (68).

3.4. Radyodiagnostik Analiz
3.4.1. Geleneksel Radyografi

Konvansiyonel radyografiler yillardir osteomiyelit teshisinde kullanilan
standart radyolojik tetkiklerdir. Akut hematojen osteomiyelitte ilk on giinde
konvansiyonel radyografi de herhangi bir degisiklik gdzlenemez.
Radyografide kemik kaybmnin gézlemlenebilmesi i¢in kemikte %30-50’lik bir
demineralizasyon olmalidir. Akut osteomiyelitin ancak ileri evrelerinde ilgili
kemikte radyolusent alanlar goriilmeye baglar. Mandibular kanal
siliklesebilir. Kronik osteomiyelitte litik alanlar ve sokestrlar (Resim 20)
daha belirgindir ve patolojik kiriklarla beraber goriilebilir (68; 83).

Resim 20: Mandibula simfizinde kronik osteomiyelit sonucu olugsmus
sokestrumun konvansiyonel panoramik radyografik goriintiisii (41).

3.4.2. Ultrason (USG)

Akut hematojen osteomiyelitte ilk on giinde derin yumusak doku
yogunlugunda bir artig goriiliir. Akut osteomiyelitin erken teshisinde ya da
yumusak dokudaki piiriilan Dbirikiminin saptanmasinda faydali bir
goriintiileme metodudur (68).
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3.4.3. Bilgisayarh Tomografi (BT)

Bilgisayarli tomografi (BT) geleneksel 2 boyutlu radyografik
goriintiilemelerde  bulunmayan ¢ boyutlu goriintiileme sayesinde
maksillofasial patolojilerin degerlendirilmesinde ¢ok degerli bulgular sunar.
Bu yoniiyle geleneksel radyografiye stiinliik saglar ancak maliyeti de daha
yiksektir. BT taramasi, akut osteomiyelitte kortikal kemik yogunlugunda
azalma ve yumusak doku apsesini gosterebilir. Kronik osteomiyelitte ise cok
yonlii goriintiiler verebildigi i¢in ayirici tamda, lokalizasyonun tam olarak
belirlenmesinde dnemli veri saglar (68) (Resim 21) (Resim 22). Cogunlukla
lezyon ve patolojik fraktiirlerin etrafindaki soékestrlar goriilebilir. BT
taramasinda, diiz grafilere benzer olarak, gbzlem yapilabilmesi i¢in kemikle
%30-50 arast demineralizasyon olmasi gerekir. Bu da diagnozda gecikmeye
sebep olur (78).

Resim 21: a: Kronik Osteomiyelitin aksiyal BT goriintiisii b: Kronik
Osteomiyelitin koronal BT goriintiisii c: Kronik Osteomiyelitin sagital BT
goriintlisii (Dog¢.Dr.Hiimeyra Kocaelli ve Dog¢.Dr.Firat Selvi’nin arsivinden).
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Resim 22: Kronik Osteomiyelitte BT 3D Rekonstriiksiyonu
(Dog¢.Dr.Hiimeyra Kocaelli ve Dog.Dr.Firat Selvi’nin argivinden).

3.4.3. Sintigrafi

Sintigrafi yonteminde osteomiyelit tanis1 koymaya yardimci olarak kemik
turn-overmi goriintiilemede Technetyum (Tc99m), Galyum (Ga67), Indium
(In111) gibi radyoaktif elementler kullanilir. En sik technetium (Tc99m)
kullanilir. Goriintiide karakteristik sicak alanlar, yeni kemik olusumunu ifade
ederken soguk lezyonlar ¢ok fazla gozlenemez. Ancak osteomiyelitin
baslangi¢c asamalarinda periosteal dolasim bozuldugundan goriilebilir.

Tek Foton Emisyonlu Bilgisayarli Tomografi (SPECT) ile yapilan kemik
sintigrafisinin yiiksek duyarliligi (%84) nedeniyle ilk tedavi asamasinda
tistiin oldugu bildirilmistir. Takip doneminde ise Florodeoksiglukoz Pozitron
Emisyon Tomografisi (FDG-PET) daha uygundur ¢iinkii hastaligin seyri ve
remisyon ile daha iyi bir korelasyona sahiptir. Krakowiak ve dig. Tc99m
teknik ve Ga67 sintigrafik ajanlar birlestirildiginde %98 hassasiyet rapor
ettmiglerdir, ¢iinkii galyum enflamatuar degisikliklere karst oldukca
duyarlidir. Bu kombinasyon kullanildiginda enfeksiyonun baglamasindan 3
giin sonra degisiklikleri gosterebilir. Ancak sintigrafiyle hasta radyo-
farmasdtik bir maddeye maruz birakildigindan, kullanimi teshis amagli 6zel
bir yarar beklenen vakalarla siirl kalmalidir (49).
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3.4.5. MR Goriintiileme (MRG)

Manyetik rezonans goriintiileme (MRG) genellikle maksilofasiyal
bolgede yumusak doku lezyonlarmin degerlendirilmesinde konvansiyonel
radyografi ve BT’den daha iistiindiir. Bununla beraber MR kemik iligi
O0demini gorintiilemekte ve osteomiyelitte daha erken tani koymada
yardimceidir (68). Cevre yumusak dokular hakkinda 6nemli bilgiler saglamasi,
lezyonun boyutunu ortaya ¢ikarmasiyla hastalik seyrini izlemede ve ameliyat
oncesi planlamada kullanilabilir (19) (Resim 23).

Resim 23: Molar dis ¢ekimi sonrasi olusan osteomiyelitin MR goriintiisi (5)

Gudmundsson ve ark. yaptiklar1 arastirmada radyografik goriintiileme
yontemlerinin duyarlilik, 6zgilliikk, onerilen kullanim alani ve kullanilan
radyasyon dozu gibi kategorilerde karsilagtirmasini yapmugtir (83) (Tablo 3).
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Tablo 3: Osteomiyelit (OM)'da goriintiileme teknikleri ve 6zellikleri (83).

Goériintiileme Duyarhibk |Ozgiillik |Onerilen Radyasyon
Teknigi Kullanim Dozu
Alam
Geleneksel 14% 70% Klinik Stiphede |Intraoral: <1,5
Radyografi fIk Tam uSv Panoramik:
Destegi 2,7-24,3 uSv
Bilgisayarl NA NA Acik kemik Cok dilimli BT,
Tomografi yikimi olan maksilla-
hastalar i¢in ilk [mandibular:
cerrahi tedavi |280-1410 pSv
planlamasi Konik 15mnl1 BT
Dentoalveolar:1
1-674 uSv
Konik 1ginli BT
Kraniofasiyal:30
-1073 uSv
n sintigrafi 21% NA Tek basina NA
(aksial maksilofasiyal
iskelet) bolge i¢in
yeterli degil
99Te + 67Ga 98% NA NA
sintigrafi
MRG 60% %85 Kronik OM'nin [YOK
erken cerrahi
oncesi teshisi
Tek foton 84% Diisiik Kan sekeri NA
emisyonlu BT yikselmis
(SPECT) timor
hastalarinda
yanlis negatif
bulgular
Florodeoksiglukoz |64% NA NA
-pozitron
emisyonu-
tomografi
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4. Temel Tedavi Yaklagimlarn
4.1. Cerrahi Tedavi Yaklasim

Osteomiyelit tedavisinde cerrahi islemler yaygin olarak onerilmektedir.
Tim cerrahi tekniklerde ortak amag, kemik iyilesmesini ve etkilenen
dokunun yeniden ingasini kolaylastirmak i¢in periferik canli kemigi korurken
nekrotik ve etkilenen dokunun yeterli sekilde ¢ikarilmasidir. Bazi
durumlarda, kemikte kismi rezeksiyonu ve es zamanli yada asamali sekilde
rekonstriiksiyonu yapilir. Sireklilik kaybi olan rezeksiyonlar sadece ileri
vakalarda kullanilmalhidir.

Cene osteomiyelitlerinde cerrahi debridmani bir dizi prosediir igerebilir.
Enfekte ve devital disleri gekmek ve bagli olan yumusak dokularm tedavisi
osteomiyelitin 6n tedavisidir (49). Kiriklar: stabilize edilmeli ve implant veya
herhangi bir metal donanmmi ¢ikarmak gerekir. Internal rijit fiksasyon, plak
vida sisteminin de enfekte olabilecegi endisesiyle osteomyelitin erken
tedavisinde Onerilmemektedir. Nekrotik kemik dokusu ¢ikarilmalidir.
Etkilenen ¢eneden enfeksiyonu ortadan kaldirmak i¢in kullanilan cerrahi
yontemler; sokestrektomi, sauserizasyon(¢anaklastirma), dekortikasyon,
rezeksiyon ve rekonstriiksiyondur (49).

4.1.1. Sokestrektomi

Genelde kortikal tabakayi iceren enfekte ve avaskiiler kemik parcalarmin
alinmasidir. Sokestrin ¢ikarilmasi 6nemlidir ¢iinkii antibiyotik bu sayede
yiiksek konsantrasyonda bolgeye daha iyi penetre olur (49).

4.1.2. Sauserizasyon

Siklikla sokestrektomi ile birlikte uygulanan bu yontem nekrotik dokunun
rahat tespiti, nekrotik dokunun ¢ikarilmasi ve mediiller bosluklarin ortaya
¢ikarilmasi i¢in nekrotik kemigin marjinal kisimlarinin ¢ikarilmasidir.
Operasyon sonrasi genellikle subkutan kavitede yumusak doku ¢okiisiini
engellemek ve kemik stabilitesini artirmak i¢in dokuya kemik grefti konur
(38). Operasyon genellikle agiz iginden yapilir ve nekrotik bolgeye direkt
ulagim saglar (49).

4.1.3. Dekortikasyon

Yogun, genellikle kronik enfekte ve zayif kanlanan kemik korteksinin ve
yerlesimi mediiller kemige komsu olan kanlanmanin oldugu periosteumun,
kanlanmanin ve sekonder iyilesmenin artmasi i¢in enfekte alandan
¢ikarilmasi islemidir (38).
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Septik ve aseptik osteomiyelit durumlarinda en yaygm tercih edilen
yontemdir. Bu yontem OM patolojisinin kemiksi boyutunu goésteren pre-
operatif goriintiileme yontemleriyle desteklenebilir.

Cenede patolojik kirigi 6nlemek igin hastalarda zayiflamis alan1 sabitleme
cihaz1 ile destekleme (harici fiksatdr veya rekonstriiksiyon plagi) siklikla
kullanilmasina ragmen; primer olarak bdlgenin greftlenmesi, sdkestrektomi
ve sauserizasyon yaparken yeterli bulunmustur (4). Bazi arastirmacilar
bdlgeye antibiyotik icerikli boncuklar veya yara yikama sistemleri gibi
yiiksek dozda antibiyotik veren yardime1 tedavi yontemlerini 6nermistir (28).
Boylece yiiksek dozdaki antibiyotigin lokal etkisi yiiksekken sistemik etkisi
diisiiktiir. Bu durum daha az yan etki ve olas1 komplikasyon orani igermesini
saglar.

Dekortikasyon prosediiriiniin siipiiratif olmayan osteomiyelit olgularinda
cerrahi tedaviye zayif bir yanit gosterdigi bildirilmistir. NSAII (non-steroid
antiinflamatuar ilaglar), antibiyotik ve HBO (hiperbarik oksijen tedavisi)
kombine kullanilir (49).

4.2. Cerrahi Olmayan Tedavi Yaklasim

Cenelerin osteomiyelitlerinin cerrahi olmayan tedavisinde kullanilan
terapétik ilaclar olarak antibiyotikler, steroid antiinflamatuar ilaglar, NSAII
ve ¢esitli kemoterapétik ilaglar ve hiperbarik oksijen tedavisi (HBO) bulunur.

4.2.1. Antibiyotik Tedavisi

Enfeksiydz osteomiyelitte polimikrobiyal flora dinamik yapisi nedeniyle
antibiyotik se¢imini zorlastirmaktadir. Bu durum hastalik sirasinda ilgili
bdlgeden alinan kiiltiir 6rneklerine gore antibiyotik se¢iminin ayarlanmasini
gerekli kilmistir. Onerilen siire 2-6 hafta arasinda olup baslangigta tipik
intravendz (iv) antibiyotikle baglanip ardindan degisken oral antibiyotiklerle
devam eder. 1 hafta siireyle cerrrahi deridman ve iv antibiyotik kullanim
protokolii ardindan 3 hafta boyunca kullanilan oral penisilinler protokoliiniin
basarili oldugu gosterilmistir (57).

Kim ve ark. Cerrahi tedaviyi takiben 2 hafta iv olarak antibiyotik
(Amoksisilin ve klavulanik asit, sefazolin, aminoglikozid) kullanimi ve bunu
takiben 6 hafta oral olarak antibiyotik (Amoksisilin ve Kklavulanik asit,
roksitromisin, klindamisin ve metronidazol kiiltiir ve duyarlilik testlerine
gore) kullanildiginda sonuglarin %94,9 basar1 gosterdigi bildirilmistir (49).

Patel ve ark. Calismalarinda oral antibiyotiklerin (po) tek basina
enfeksiyon ¢ozmede etkisiz oldugundan, bunun i¢in kombine olarak
intravendz (iv) ve po antibiyotiklerin (4 hafta boyunca seftriakson iv ve
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metronidazol po veya 2 hafta boyunca klindamisin iv ve 4 hafta ko-
amoksiklav po) kombine olarak kullanimini &nerir. Hastanin penisilin tiirevi
antibiyotiklere alerjisi varsa yerine klindamisin kullanilabilir (49).

Nekrotik kemigin olustugu osteomiyelit vakalarinda, nekroz kemik
boyunca antibiyotik diflizyonu dis konsantrasyona bagli olmaksizin tehlikeye
girer. Bu yiizden cerrahi miidahale ile bu nekrotik kemigin uzaklastirilmasi
gerekir (49).

Yeni nesil yapay antibiyotiklerden linezolid ve tigesiklin, OM tedavisinde
ilaca direngli bakterilere karsi ¢ok umut verici sonuglar gostermistir (19).
Ceneyle smirlt olmayan ortopedik enfeksiyonu olan 54 insan denekli bir
¢alismada, bir oksazolidinon olan linezolid kullanimi, tedavide %90 basar1
saglamistir (19). Linezolid ayrica bagka bir retrospektif incelemede de,
kronik OM’li 66 hastada %84,8 iyilesme gostermistir. Bununla birlikte, her
iki calismada da sirastyla %18 ve %34,8 oraninda tedavinin kesilmesine yol
acan goreceli olarak yiiksek oranda yan etki bildirilmistir (19).

Yazarlar, linezolidin ilacina direngli patojenlerin tedavisinde yan etkiler,
alerji veya intravendz erisim eksikliginden dolay1 glikopeptid uygulamasinin
kullanilmamasi gerektigini onermektedir (19). Linezolid hala ¢ok pahali bir
tedavidir ve su anda standart tedavi degildir.

Tigesiklin, bir glisilsiklin, tetrasiklin tiirevidir ve ¢ok ilaca direngli gram-
pozitif ve gram-negatif organizmalara ve anaeroblara karsi aktiftir (19).

Metisiline direngli S. Aureus (MRSA) igeren osteomiyelitli bir hayvan
deneyinde, rifampisilin ile kombinasyon halinde kullanilan tigesiklinin kemik
orneklerini temizlemede %100 basarili oldugu goriilmiistiir. Sadece tigesiklin
ve sadece vankomisin kullanimi1 da %90 basarili olmustur. En yaygin yan
etkiler bulanti (%43,2), kusma (%26,7) ve ishaldir (%12,7) (19).

Primer kronik osteomiyelit (PKO) vakalarinda antibiyotik tedavisinin tek
bagina uygulanmasmin yarar1 yoktur ya da ¢ok azdir. PKO’te post-operatif
antibiyotik uygulamasi, enfeksiyonun Onlenmesi i¢in standart bir prosediir
kabul edilir ancak rejimler degisebilir (49).

4.2.2. Steroidler

Steroid ilaglar sadece PKO’da sistemik olarak semptomatik tedavi olarak,
semptomlar1 rahatlatmak i¢in kullanilir (49).

4.2.3. Steroid Olmayan Antienflamatuvar ilaclar (NSAil)

NSAIl’ler agr1 azaltict ve iltihap &nleyicidir. NSAIl’ler mikrobiyolojik
olarak da prostaglandinler, prostasiklinlerin ve Idkotrienlerin olusumunda
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sorumlu enzim olan Siklooksijenaz’in (COX) inhibisyonu ile vuciida etki
eder. Bu hiicresel mediyatorler neovaskiilarizasyon, vaskiiler hemostaz, ates,
inflamasyon gelisimi ve agr1 reseptdrlerinin modiilasyonu gibi ¢esitli hiicresel
islemlerin diizenlenmesine katilir ve PKO’de agr1 ve sisi inhibe ettigi
bildirilmistir (49).

Buna karsin, PKO ve diger OM tiirlerindeki etki mekanizmasi net ve
kesin olarak tam bilinmemektedir (49).

4.2.4. Hiberbarik Oksijen Tedavisi

HBO tedavisi kapali bir basing odasinda, 1 atmosferden (1 ATA = 1
Atmosfer absolute= 760 mmHg) daha yiiksek basing altinda, maske, baglik
veya endotrakeal tiip araciligiyla aralikli olarak %100 oksijen solutmak
suretiyle uygulanan bir tedavidir (59). OM vakalarinda kemigin oksijen
basinci, normal kemige oranla azalir. Normal kemigin oksijen basinci 40-45
mg-civa iken osteomiyelitli bolgenin oksijen basinct 10-20 mg-civa
civarindadir (49). Hiperbarik oksijen tedavisinin yiiksek basing ortaminda
yapilan %100 oksijen solunumu nedeniyle viicut sivi ve dokularinda yiiksek
oranda ¢Oziinen oksijen; antihipoksik, antiddem, antitoksik, antibakteriyel
etki ve yara iyilesmesi iizerine artan bir etki saglar. Hemanjiyogenez ve
dokulardaki kan akiginin yeniden kurulmasina yardimei1 olur (66).

Hart ve Mainous protokoliinde hastalar 2 ATA (atmosphere absolute)
oksijen ile 60 seans yaklasik 120 saat veya yara yeri kapanincaya kadar
tedavi edilir (Felek, 2000).

Handschel ve dig. 27 denekte hiperbarik oksijenin (HBO) kronik
mandibular OM igin basarili bir tedavi oldugunu bildirmistir. Tek bir tedavi
olarak HBO’da klinik semptomlarin yoklugu ile 6lgiilen basari oran1 %54'tiir
(13 hastanin 7'si). Ek olarak bagar1 orant %75 (4 hastanin 3'{i; sadece bir niiks
atag1 ve daha once antibiyotik tedavisi ile) ve %44'tiir (9 hastanin 4'i; birkag
niiks ile en az bir cerrahi tedavi ve daha 6nce antibiyotik tedavisi) (33).

Kim ve ark. daha 6nce antibiyotik tedavisi ve cerrahinin yetersiz oldugu
refrakter vakalarda HBO'yu antibiyotik ve cerrahi ile birlikte dnermektedir
(32).

4.2.5. Kemoterapotikler
4.2.5.1 Bisfosfanatlar

Bisfosfonatlar, osteoklastik kemik rezorpsiyonunu potansiyel olarak
inhibe edebilen pirofosfat analoglaridir (88). Disodyum klodronat,
pamidronat ve alendronatin diffiiz skleroze osteomiyelitte agri giderici
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ajanlar olarak etkili oldugu bildirilmistir (49). Fakat bisfosfonatlarm agri
kesici mekanizmasi net olarak bilinmemektedir. Urade ve ark. diffiiz skleroze
osteomiyelitin antibiyotik tedavisine ve kiiretaja cevap vermedigi bir vakada,
500 ml tuzlu su ile seyreltilmis 10 mg’1k alendronat dozunun inflizyonunun
24 saat iginde yiiz agrismm1 tamamen giderdigini ve ayrica 500 ml salin
¢ozelitisi i¢inde seyreltilmis 45 mg pamidronat inflizyonunun 3 giin iginde
agriy1 tamamen ge¢irdigi bildirilmistir (49). Bisfosfanat tiirevi ilaglarin uzun
sireli kullamimlarimm &zellikle ¢ene kemiklerinde osteonekrozlara sebep
olacagi unutulmamali ve bu ylizden 6zenli ve dikkatli kullanilmalar1
onerilmektedir.

4.2.5.2 Kalsitonin

Kalsitonin viicuta kalsiyum dengesini ve homeostazi koruyan kemik turn-
overmi diizenleyen mekanizmada rol oynar. Prostaglandinleri inhibe eder ve
endorfin salmimini uyararak kemik agrisin1 azaltir ve iyilesmeyi destekler.
Aragtirmacilar, kalsitoninin iyilesme siirecinde onemli bir rol oynadigina
inanmaktadir; ancak bu olgu sunumunu destekleyecek daha fazla ¢aligmaya
ihtiya¢ oldugu vurgulanmaktadir (57).

4.2.5.3 Tiimor Nekroz Faktorii Alfa inhibitorii (TNF-a inhibitérii)

Kaiser ve ark. yaptiklart ¢alismada mandibular lezyonlu kronik non-
bakteriyal osteomiyelitli (KNO) 70 c¢ocuk denekte en yiiksek klinik
remisyonu saglayan ilag olarak TNF-a inhibitriinii gostermistir (42).
Deutschmann ve ark. TNF-a inhibitorii infliksimab ile 10 yillik mandibular
CRMO vakasmi basartyla tedavi ettigini Dbildirmistir. Buna karsin
osteomiyelitin etkin bir tedavisi olarak TNF- a inhibitoriiniin belgelenmesi
i¢in yapilan aragtirmalar yetersizdir (49).

4.3. Giincel Tedavi Yaklasimlar
4.3.1 Biyomateryaller
4.3.1.1 Lokal Antibiyotik Tasima Sistemleri

Antibiyotiklerin hastalikli dokularda etkilerini artirmak igin cerrahi yolla
enfekte bolgeye yerlestirilen biyomateryaller gilinimiizde osteomyelitin
tedavi araglar1 olarak kullanilmaktadir. Bu biyomateryaller lokal olarak
yiksek doz antibiyotik salinimi yaparak mikroorganizmalarin minimal
inhibisyon konstrasyonunun (MIC) distiine ¢ikmakta ve bakteri etkenine
sistemik olarak verilen antibiyotikten daha fazla etki etmektedir (92). Bazi
antibiyotik tagima sistemleri olarak polimetil metakrilat (PMMA) boncuklar,
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antibiyotik yiikli ara bosluk materyalleri ve antibiyotik yiiklii kemik greftleri
kullanilmaktadir. Bu sistemlerin basariyla uygulanabilmesi i¢in en az bir
cerrahi igslem ya da rezorbe olmayan madde kullanimi igeriyorsa, ¢ikarma
prosediiriinii de igerecek ikinci bir cerrahi operasyon daha gerekmektedir
(49).

[lk olarak Wahlig ve Dingeldein hayvanlar {izerinde yaptiklari
aragtrmada bazi gentamisin yiikklii PMMA biyomateryallerin kullanimi ile
enfeksiyon vakalarin iyilestigini rapor etmistir (92).

K Kanellakopoulou ve, E J Giamarellos-Bourboulis ¢alismalarinda
antibiyotik yiikli ya da antimikrobiyal kemik greftlerinin, biyogéziinebilirlik
tstiinliik avantajiyla rezorbe olamayan ve iki cerrahi islem gerektiren PMMA
boncuklara oranla daha daha etkili oldugunu savunmustur (43).

Ji-Hyun Lee ve ark. Antibiyotik yiikli, tic boyutlu (3D) yazicilarla
olusturulan ara maddelerin spesifik bazi mikroorganizma etkenlerine
antibakteriyal etki saptadigini ¢aligmalarinda gostermistir (53).

Giinimiizde lokal antibiyotik tagima sistemlerinin bir standart olarak
osteomiyelit tedavisinde kullanilabilirligini belgelemek agisindan yapilan
arastirma ve ¢aligmalar yetersiz ve gelistirilmeye muhtagtir.

4.3.1.2 Kemik Rejenarasyonu Biyomateryalleri Ve Enfeksiyon Kurutucu
Biyomateryaller

Kemik dokusunu ilgilendiren hastalik ve vakalarin tedavi yaklagimi
icerisinde biyomateryal kullanimmin odak noktasmim antimikrobiyal hedefler
ya da kemik rejenerasyonu olmasi gerektigi konusunda tartigmalar mevcuttur
(91). iki yontem de iskeletsel hastaliklarda farkli tedavi asamalarinda ya da
kombine tedavi olarak kullanilmaktadir.

Antibiyotik  yiiklii  materyaller —disinda, antibakteriyal olarak
nanopartikiiler giimiis (Ag), magnezyum (Mg) ve altin (Au) kaplamali
implant benzeri biyomateryallerin bakteri kolonizasyonunu inhibe ettigi
belirlenmistir (76; 77; 95) . Bu konsept ilk olarak Gristina (1987) ve ark.
larinin ¢aligmalariyla ortaya konmustur ve bu maddelerin immiin sistem
hiicreleriyle olan iligkilerine bakilmustir (29).

Samit Kumar Nandi ve ark. yaptiklari hayvan deneylerinde giimiis
nanopartikiilleri igeren implantlarin, S. Aureus kaynakli osteomyelitte S.
Aureus odakli bakteriyal biiyiimeyi onledigini raporlamistir (63).

N.C. Lindfors ve ark. caligmasinda Staphylococcus aureus kokenli
osteomiyelit vakalarmnda greft olarak antibakteriyal ozelligi kanitlanmis
bioaktif cam S53P4 materyalinin kullanilmasinin tedavide iyi sonuglar
verdigini gostermistir (55).
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N.C. Lindfors ve ark. baska ¢ok merkezli bir ¢aligmasinda ise S53P4
bioaktif cam biyomateryalinin 116 kronik osteomiyelit hastasinda %90’lik
iyilesme orani gosterdigini bildirmistir (56).

Fleiter ve ark. ise 20 osteomiyelit hastasinda yaptiklari arastirmada
biyomateryal olarak kullanilan kalsiyum siilfat (Ca-S) ya da kalsiyum fosfat
(Ca-P) igeren ya da ikisinin hibrit formiilasyonunu igeren peletlerin %80
oraninda enfeksiyon kurutucu etki gostererek hastaligi tedavi ettigini
gostermistir (26).

Osteomiyelit tedavisinde kullanilan bu biyomateryaller biitiiniiniin,
osteomiyelit tedavisinde bir standartizasyon olarak kabul edilebilmesi igin
daha ¢ok klinik arastirmaya ihtiya¢ duyulmaktadir.

5- Osteomiyelite Bagh Gelisen Komplikasyonlar

Enfekte fraktiirler: Osteomiyelit tedavi edilmemis kiriklardan sonra
goriilebildigi gibi osteomiyelit sonrasinda da c¢ene kiriklar1 goriilebilir.
Genellikle alt ¢enede daha fazla goriiliir ve 6zel ilgi gerektirir (87).

Biiyiimenin duraklamasi: Gen¢ bireylerde c¢eneler ufaktr ve
osteomiyelit sokestrleri ciddi deformitelere yol agabilir. Sert doku
deformitesi yani sira ayni zamanda hastalik gegirmeyen normal tarafin
gelisgmesi sonucunda da asimetri ortaya ¢ikar. Ciddi olgularda yumusak
dokudaki skarlar estetik bozukluk olusturur. Sert ve yumusak doku
rekonstriiksiyonlari ile deformiteler ortadan kaldirilmaya ¢aligilir (87).

Ankiloz: Temporomandibular eklemin olaya katilmasi sonucunda kemik
veya fibroz ankiloz olusabilir. Mandibulanin biiylime fonksiyonu da buna
bagl oldugu i¢in bu islevin ortadan kalkmasi biiylimeyi de koti yonde
engeller. Tek eklem engellendigi zaman asimetri ¢ok belirgindir. Cift tarafli
ankilozda ise karakteristik ’kus yiizii” goriiniimii ortaya ¢ikar (87).

Bazen de ekstraartikiiler ankiloz olur. Bu durum temporal ile
pterygomasseterik kaslarin fibrozisine bagli olarak gelisir. Fibroz skar,
zigoma ve mandibula ile maksillada premolar/molar bdlgesi arasinda olabilir.
Bu komplikasyon osteomiyelitis tedavi edilir edilmez ortadan kaldirilmalidir
¢linkii devaminda sekonder deformiteler olabilir. Agiz agma hareketleri
yeterli degildir; mutlaka skar dokusunun cerrahi olarak eksizyonu
yapilmalidir (62).

Deri skarlan: Yetiskinlerde fistiillere bagh olarak ortaya g¢ikan cilt
skarlar1 6 ay beklendikten sonra eksize edilmelidir (62).

Sonug olarak ¢ene kemiklerinin osteomiyeliti, erken tani ile ilerlemeden
teshis edildiginde etkin bir sekilde tedavi edilebilen bir hastalik olmasina
karsin, kroniklestigi ve sinsice ilerledigi durumlarda ise patolojik cene
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kiriklarma kadar varabilen sikintili siiregleri de beraberinde getirebilen
olduk¢a ciddiye alinmasi gereken klinik bir tablodur. Bu bélimde, konu
hakkindaki giincel tedavi metodlar1 arastirilmis ve meslektaglarimiza yol
gosterici bilgiler derlenmeye ¢aligilmustir.
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1. Girig

Diinyada en 6nde gelen 6liim nedenlerinden ikincisi Salmonella, Listeria
ve E. coli O157:H7 gibi patojenler tarafindan kontamine olan gidalarin
tiikketilmesinden kaynaklanan hastaliklardir. Diinya Saghk Orgiitii'niin
raporuna gore, Salmonella ishalli hastaliklarin temel nedenlerinden biridir ve
gida kaynakli patojenik bakteriler arasinda en yaygin goriilen bakteridir.
Salmonella'nin yilda 155.000 kisinin 6liimiine ve 80.3 milyonu gida kaynakli
olmak tizere 93.8 milyon kisinin hastaliga yakalanmasma neden oldugu
tahmin edilmektedir [1]. Amerika Birlesik Devletleri'nde (A.B.D.)
Salmonella yilda yaklasik 1,2 milyon kisinin hastaliga yakalanmasina ve 450
kisinin 6liimiine, 365 milyon dolar tibbi maliyete, ve toplam 3,66 milyar
dolar ekonomik kayiba neden olmaktadir. Cin'de ise kiimes hayvanlari
tirlinlerinin tiiketilmesine bagli olarak Salmonella her yi1l 3 milyondan fazla
kiginin  zehirlenmesine  yol  ag¢maktadir.  Gidalarda  Salmonella
kontaminasyonu igin belirli kurallar uygulanmasina ragmen, Salmonella
enfeksiyonu hala diinya ¢apinda 6nemli bir sorun teskil etmektedir. 2.500 tiir
Salmonella bakterileri arasinda A.B.D'de salginlara neden olan en yaygin
Salmonella serotipi olarak Enteritidis (%26,73) ve Typhimurium (%13,04)
goriilmektedir. Ayn1 sekilde, Avrupa Birligi iilkelerinde insanlarda goriilen
Salmonella enfeksiyonunun yaklasik %80'ininden S. Enteritidis ve S.
Typhimurium'un sorumlu oldugu goézlemlenmistir [2, 3]. S. Enteritidis ve S.
Typhimurium ise daha ¢ok kiimes hayvanlari etlerinde goriilmektedir [4]. S.
Enteritidis ve S. Typhimurium tasiyan ciftlik hayvanlar1 nadiren semptom
gosterdiginden bu bakterileri tespit etmek imkansiz hale gelmektedir. Bu
patojenler dogal yasam alanlar1 diginda da hayatta kaldigindan dolayr meyve
ve sebze gibi gidalar enfekte olan hayvanlarin diskisi ile kontamine olma
riski vardir. Tehlike Analizi ve Kritik Kontrol Noktast (HACCP) gibi 6nlem
alic1 yaklagimlar ile gida isleme, hazirlama ve saklama islemleri sirasinda
patojenlerin hayatta kalmasi onemli 6l¢iide 6nlenmeye calisilmaktadir [5].
Buna ek olarak, 9 Ekim 2018 Sali tarihli 30560 sayili Resmi Gazete’de
yayinlanan Tirk Gida Kodeksi Mikrobiyolojik Kriterler Yonetmeliginde
Degisiklik Yapilmasima Dair Yonetmelige gore 29/12/2011 tarihli ve 28157 3
tincii miikerrer sayili Resmi Gazete’de yayimlanan Tirk Gida Kodeksi
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Mikrobiyolojik Kriterler Yonetmeliginin EK-1 Gida Giivenilirligi Kriterleri
baglikli listesinin 1.3.3 satir1 ‘damizlik tavuk (Gallus gallus) siiriilerinden,
yumurtaci tavuklardan, broillerden ve damizlik ve etlik hindi siiriilerinden
elde edilen ¢ig etin 25 graminda veya mL’de Salmonella Enteritidis ve
Salmonella Typhimurium bulunmayacak’ seklinde degistirilmistir.

Gidalarn iiretim agamasindan paketleme sathasina kadar olan gida kalite
kontrolleri {irliniin satisa sunulmasi i¢in 6nem arz etmektedir. Gida tiriinlerini
piyasaya stirmeden Once gida giivenligini saglamak i¢in Salmonella'nin tayin
edilmesinde giivenilir ve etkili yontemler kullanmak gida kaynakli patojen
salgmlarinin  dnlenmesi ydniinden Onem arz etmektedir. Giiniimiizde,
Amerika Birlesik Devletleri Gida ve ilag Idaresi (FDA) [6] ve Uluslararasi
Standartlar Orgiitii (ISO) [7] tarafindan gelistirilen geleneksel kiiltiir bazli
yontemler, hiikiimet yetkilileri ve gida endiistrileri tarafindan Salmonella
tespiti i¢in “gold standart ydntemi” olarak kabul gormekte ve
kullanilmaktadir. Geleneksel kiiltiir bazli yontemde ilk olarak besi yerine
kiiltir ekimi yapilmakta ve daha sonra koloni sayma ydntemi
kullanilmaktadir [8]. Salmonella’nin gidalarda tespiti i¢in 6n zenginlestirme,
secici zenginlestirme, selektif kat1 besiyerine siirme, ve arkasindan
biyokimyasal veya serolojik testler ile elde edilen sonuglarin dogrulamasmin
yapilmasi1 gerekmektedir [9]. Bu yontem ucuz ve basit olmasma ragmen,
kiiltiir bazl1 yontemlerle patojenin 6n izolasyonu 2-4 giin ve izole edilen
tiiriin serolojik testlerle dogrulamasinin yapilmasi igin ise bu siireye ek olarak
4-6 giin gereklidir [10]. Ayrica, gida orneklerinde patojenlerin az miktarda
bulunmasi ve homojen olarak dagilmamasi, ortamda bulunan diger
bakterilerin girisim yapmast kiiltiir sonuglarmin dogru olarak elde
edilememesine sebep olmaktadir. Test edilen gidalardaki hasar gérmiis ya da
canli fakat kiiltiirlenemeyen patojenlerin miktar1 kiiltiir bazli yontemlerle
tayin edilememektedir [11]. Kiiltiirlenemeyen bakteriler gida Orneklerinde
canli hiicrelerin sayismin gercekte olandan daha az sayida tespit edilmesine
sebep olmaktadir veya bakterinin izolasyonunu imkansiz hale getirmektedir
[12]. Bakterilerin canl fakat kiiltiirlenememe durumu, bakterilerin bulundugu
ortamin uygun sicaklik, pH ve tuzluluk oranina sahip olmamasi ve yeterli
besiyeri olmamasi gibi ¢esitli stresli kosullardan dolayr gida 6rneklerinde
yaygin olarak goriilmektedir [13]. Pek ¢ok gidanin bozulabilir dogaya sahip
olmasi ve raf dmriiniin smirl olmasi nedeniyle kiiltiir bazli yontemler patojen
tayininde yetersiz kalmaktadir. Geleneksel kiiltiir temelli ydntemler
Salmonella tayininde yeterli hassasiyette sonu¢ vermesine ragmen; analiz
stiresi ¢ok uzundur, uzun prosediirler gerektirir ve segiciligi az oldugundan
Salmonella serotiplerini birbirinden aywt edememektedir. Dolayisiyla,
geleneksel kiiltiir temelli yontemler gida numunelerinde Tirk Gida
Kodeksi’ne uygun olarak Salmonella Typhimurium ve Salmonella Enteritidis
patojenlerinin ¢ig kanath eti ve hazwrlanmis kanath eti karigimlarinda
kantitatif tayinde yetersiz kalmaktadir. Kiiltir bazli testlerin bu
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dezavantajlarindan dolay: alternatif olarak niikleik asit temelli ve bakteriyofaj
temelli yontemler kullanilmaktadir.

2. Salmonella Tespiti i¢in Kullamlan Yéntemler, Avantajlari ve
Dezavantajlan

2.1. Salmonella tespiti icin kullanilan geleneksel yontemler

Polimeraz zincir reaksiyonu (PCR) patojenik mikroorganizmalar1 tespit
etmek i¢in kullanilan niikleik asit amplifikasyon yontemlerinden en yaygin
olamidir [14]. Salmonella klasik PCR, ger¢cek zamanli PCR, ¢oklu PCR ve
ters transkriptaz PCR (RT-PCR), bazen de immiinomagnetik ayirma gibi
diger tekniklerle birlikte kullanilmaktadir. Tim bu ydntemler kiimes
hayvanlari, kiimes hayvanlar1 tiriinleri ve yemlerde Salmonella'nin tespiti ve
karakterizasyonunda kullanilmaktadir [15-17]. Standart PCR bazli yontemler
diger geleneksel yontemlere gére daha hizli olmasina ragmen, 6lii hiicrelerin
DNA’s1 ile canli hiicrelerin DNA’s1 arasinda ayrim yapamadiklarindan bu
yontemler tek bagma yeterli olmamaktadir [18]. Ayrica klasik PCR testleri ile
patojenlerin kantitatif tayinini yapilamamaktadir ve patojen analizlerinin
yapilmasi i¢in termocycler gibi pahali cihazlar gerektirmektedir [19]. Gida
orneklerinde patojen miktarinin belirlenmesi igin kantitatif ger¢ek zamanli
PCR (qPCR) teknigi ile son yillarda onemli gelismeler kaydedilmistir.
Nugraha ve ark. 25 farkli balik iriiniinde Salmonella’nin tayinini gPCR
yontemi ile degerlendirmistir [20]. Bu yontemin dezavantaji, gidalarda ulusal
ve uluslararas1 mevzuat gerekliliklerini yerine getirmek i¢in qPCR ydntemine
baslamadan Once birka¢ saat siiren zenginlestirme adimini gerektirmesidir
[21, 22]. Ayrica qPCR testi pek ¢ok patojenin tayininde ve gida kaynakli olan
hastaliklarin teshisinde kullanilan agik ve anlasilir bir ydontem olmasina
ragmen, uzmanlk gerektiren islemlere sahiptir ve bu islemler igin gerekli
olan cihazlarin maliyeti ¢ok yliksektir. Coklu PCR yontemleri ise analizlerin
dogrulugunu artirmak ve analiz siiresini kisaltmak i¢in tek bir 6rnekte birden
fazla patojenin ayni anda tek bir reaksiyon ile tayin edilmesine olanak
tanimaktadir [23]. Ren ve ark., tavuk eti, yumurta, marul, ve papaya
orneklerinde S. enteritidis ve S. typhimurium patojenlerinin es zamanh tayini
icin ¢oklu gergek zamanli rekombinaz polimeraz amplifikasyonu ydntemi
kullanmiglardir [23]. Bu yontem diigiik tayin smirma (10 CFU/25 g) sahip
olmasina ragmen; DNA ekstraksiyonu, Salmonella-spesifik oligoniikleotit iki
set primer ve probun sekanslarmin dizayni, tamponlanmis peptonlu suda 4
saat boyunca zenginlestirme gibi islemler gerektirdiginden dezavantajlidir.
Diger bir ¢calismada, Heymans ve ark., ¢coklu kantitatif PCR testi ile kiimes
hayvanlari, yumurta, siit tozu, balik, yemlerde Salmonella Typhimurium ve
Salmonella Enteritidis tayin edilmistir [24]. PCR ile elde edilen tayin smnir1
klasik kiiltiir yontemleri ile elde edilen tayin siniriyla benzerlik gdstermistir.
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Onerilen yontemle gida orneklerinde 10 CFU/25g Salmonella tayini
yapilabildigi goriilmiistir. Geleneksel kiiltiir yontemi ile 48 saatte elde edilen
sonuglara ¢oklu kantitatif PCR yontemi ile 24 saatte ulasilsa da bu analiz
siiresi ¢ok uzundur.

Son yillarda canli hiicreleri tespit etmek i¢in canlilik PCR (v-PCR) testi
olarak adlandirilan yeni bir molekiiler teknik gelistirilmistir [25-27]. Bu
teknikte PCR veya gPCR ile etidyum monoazid (EMA) veya propidyum
monoazid (PMA) gibi boyalar birlikte kullanilmaktadir. Herhangi bir DNA
amplifikasyonu uygulanmadan once, hiicreler EMA veya PMA ile boyanir.
Daha sonra hiicreler 1s18a maruz birakilarak bu boyalar DNA’ya kovalent bag
ile baglanarak PCR amplifikasyonunun inhibisyonu meydana gelir. Zhai ve
ark., qPCR ile PMA kullanarak canli Salmonella tiirlerini es zamanl tayini
i¢in bir test gelistirmistir [28]. Bu ¢aligmada gelistirilen yontem test edilen
tim suslara %100 segicilik gdstermistir. Ayrica 6li ve canli hiicreleri PMA
ile aywt edebildigi gorilmistir. 6 saat Luria-Bertani besiyerinde
zenginlestirme adimindan sonra et Ornegine Salmonella inokiilasyonu
yapilarak gelistirilen testin tayin sinir1 2,4 CFU/mL olarak elde edilmistir.
Tayin smirmmmm diisik olmasina ragmen bu ydntem 6 saat siiren
zenginlestirme adimi gerektirdiginden analiz siiresi ¢ok uzundur. Bunun yani
sira hiicre konsantrasyonu, tuz konsantrasyonu ve pH da v-PCR sonuglarini
etkilemektedir. Rutin kalite kontrol uygulamalarinda v-PCR tekniginin etkili
olmamasinin sebebi arka planda bulunan 6li mikroorganizmalarm yanlis
pozitif sinyallere sebep olmasidir [29]. Gida matriksinin dogasimdan
kaynaklanan inhibisyon sorunlarini ortadan kaldirmak i¢in klasik PCR ve
qPCR yontemlerine ek olarak immiinopresipitasyon basamagi gerekmektedir.
Hyeon ve ark., immiinomagnetik aywrma (IMS), c¢oklu yer degistirme
amplifikasyonu (MDA) ve gergek zamanli PCR tekniklerini birlestirerek
kiimes hayvanlarinin ¢evresel 6rneklerinde Salmonella tespit etmislerdir [30].
Patojen igermeyen kiimes hayvanlarina patojen asilamasi yapilarak farkl
kiiltiir zenginlestirme siireleri uygulanarak IMS-MDA ger¢ek zamanli PCR
yontemi ile tayin sinirlari tespit edilmistir. Bu yontemle 0, 4 ile 6, ve 8 saat
kiiltiir zenginlestirme siiresi sonucunda sirasiyla tayin smirlar1 10, 1 ve 0,1
CFU/g Salmonella elde edilmistir. Elde edilen sonuglarin dogrulamasi
geleneksel kiiltiir bazli yontemle yapilmis olup yanlis negatif sonuglar elde
edildigi goriilmiistiir. Bunun sebebinin 6rneklerdeki Salmonella miktarinin
¢ok diisiik seviyede olmasindan kaynaklanabilecegi ileri siiriilmiistiir. Ayrica,
manyetik boncuk-Salmonella kompleks olusumu igin 30 dk inkiibasyon,
inkiibasyondan sonra komplekslerin manyetik partikiil yogunlastirici
kullanilarak siispansiyondan manyetik olarak ayrilmasi ve 3 kez yikanmasi
gibi asamalar1 gerektirdiginden hem zaman alan hem de maliyetli bir
yontemdir.
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PCR temelli tekniklerin gida Orneklerindeki patojenlerin kantitatif
tayininde yetersiz kalmasmin temel sebebi canli ve cansiz hiicrelerin her
ikisinde de DNA bulundugundan canli ve o&lii hiicreler arasinda ayrim
yapamamasidir. Buna ek olarak, matris bilesenleri ile (et ve siitteki lipitler ve
proteinler, sebze ve meyvelerdeki polisakkaritler wve polifenoller)
amplifikasyon reaksiyonlarinin inhibe olmasi veya orneklerdeki hedef
niikleik asit dizilerinin bozulmast sonucu PCR temelli tekniklerin ¢ok sik
yanlig-negatif ya da yanlis-pozitif sonuglar verdigi gorilmistir [31].
Ornekler arasinda ¢apraz kontaminasyon da gozlenebilir. Bir diger 6nemli
problem, gida orneklerinde PCR inhibitorlerinin varligidir. Bu tiir bir
inhibisyon, zenginlestirme besi yerinin dogasindan da kaynaklanabilir [32].
Bu nedenle, temizleme yontemleri kullanilarak veya PCR reaksiyonunu
giiglendirici eklemeler yapilarak bu sorunlar en aza indirilebilir [33].
Giinlimiizde, PCR inhibisyonunu tespit etmek i¢in dahili amplifikasyon
kontrolleri 6rnek hazirlamada ve temizleme adimlarinin etkinligini 6lgmede
rutin olarak kullanilmaktadir [34]. DNA ekstraktindan inhibitorlerin
uzaklastirilmast veya bakterilerin numunelerden ayrilmasi bu soruna ¢6ziim
olarak diisiiniilmektedir. Ornek hazirlama, filtrasyon, santrifiij, enzimle
muamele etme, ornek seyreltme, deterjan veya organik ¢oziiciiler kullanma
ve immiinomanyetik ayirma gibi yontemlerle ilgili pek ¢ok caliyma ortaya
koyulmustur [35, 36]. Niikleik asit temelli PCR ve qPCR teknikleri
Salmonella tayininde segicilik, hassaslik ve kiiltiir yontemlerine gore daha
kisa siirede sonug¢ verme gibi avantajlara sahip olmasina ragmen, bu teknigin
patojen tayininde uygulanabilmesi i¢in uzman personel, pahali termocycler
cihazi, ve gii¢ kaynagi gerekli oldugundan yerinde uygulama yapmaya izin
vermemektedir [37]. Sonu¢ olarak, eger gida isletmeleri/fabrikalarinin
kendilerine ait laboratuvar1 yoksa uzun siiren PCR prosediirlerine ek olarak
analiz edilecek 6rneklerin PCR analizi yapilacak yerlere tasinmasi da zaman
kaybima sebep olmaktadir [38]. PCR teknigi ile rneklerdeki patojen miktari
tayini ¢ok uzun siiren bir iglemdir. Buna ek olarak, 6lii ve canli bakteri
hiicrelerini ayirt edemediginden hatali sonu¢ vermektedir. Bunun sonucunda
da yanlig pozitif sonuglara sebep olmaktadir [39].

Yukarida bahsedilen PCR yOntemlerine alternatif olarak faj
amplifikasyon testi ile birlikte kullanilan qPCR ydntemleri de gidalarda
patojen tayininde kullanilmaktadir. Bakteriyofajlar, bakterileri enfekte eden
virislerdir ve patojen tespiti ig¢in kullanilmaktadir. Ayrica, litik dongiileri
genellikle 1-2 saat siirer ve hiicre igindeki ¢ogalmalari, tayin siirelerinin
kisaltilmasimni saglayan bir "zenginlestirme" adimi olarak goérev yapar [40,
41]. Garrido-Maestu ve ark., Salmonella bakteriyofaji vB_SenS_PVP-SE2 ile
birlikte qPCR teknigini tavuk 6rneklerindeki canli S. Enteritidis tespit etmek
icin kullanmustir [42]. Bakteriyofajlarin patojen agilanmis tavuk Orneklerine
eklenmesinden 10 saat sonra 18 CFU/25g canli S. Enteritidis tayin
edilebildigi goriilmiistiir. Bu metot DNA ekstraksiyonu ve qPCR analizi
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gerektirdiginden maliyeti yiiksektir ve analiz siiresi uzundur. Ayrica, fajlarin
stabilitesinin ve etkisinin korunmasi i¢in uygun saklama kosullarma sahip
ortamin olmasi gereklidir.

Gidalarda Salmonella tespitinde PCR bazli yontemlere alternatif olarak
enzime bagli immiin test (ELISA) yontemleri uygulanmaktadir [43]. ELISA,
orneklerdeki bakterileri o numunede bulunan antijen veya antikorlarm enzim
kullanilarak tespit edilmesine dayali olan bir immunolojik yontemdir.
Zenginlestirme ve saflastirma basamaklar1 gerektirdiginden bu ydntemle
yapilan analizlerin siiresi uzundur. ELISA testleri ticari hazir kit olarak
satilmaktadir [44]. Ure ve ark., Kars yoresinde kaz yetistirilen isletmelerden
alinan kan serum o6rneklerinde Salmonella Enteritidis antikorlarmin varligini
ELISA yontemi ile arastirmugtir [45]. Yapilan bu ¢alismada, Kars yoresinden
alinan 315 kazm kan serumu S. Enteritidis antikorlar1 yoniinden ticari ELISA
kiti (Salmonella Enteritidis Antikor Test Kiti, Idexx, A.B.D) ile test edilmis
ve analiz edilen 6rneklerin 16’s1 (%5,07) S. Enteritidis antikorlar1 yoniinden
pozitif saptanmistir. Bu yontemde 6rnek matrisinde bakterinin izolasyonu
icin santrifiij yontemi kullanilmugtir. Ayrica, ELISA testi ile pozitif veya
negatif seklinde sonug¢ elde edilmekte olup kantitatif bir sonu¢ elde
edilememektedir. Diger bir ¢aligmada, Febo ve ark., toplam 84 adet gida
orneginde (et, yumurta, yem, un) hem resmi ISO 6579:2002 [46] yontemiyle
hem de ELISA testi ile Salmonella enterica serotipi Typhimurium ATCC
14028 antijen varhgmi arastwrmustir [47]. Gida Grneklerine 10° CFU/g
konsantrasyonunda hedef patojen asilamasi yapilarak patojenin inkiibasyonu
icin 48 saat boyunca bekletilmistir. Daha sonra gida numunelerinde
S.Typhimurium patojeninin pozitif ya da negatif sonug¢ verdigine bakilmistir.
ELISA testinde kullanilan enzim bagli (horseradish peroksidaz) monoklonal
antikorlar, S. aureus ATCC 25923 ile gapraz reaksiyon gostermistir. Bu
calismada gelistirilen ELISA yontemi ISO 6579:2002 standart yontemiyle
benzer sonuglar vermesine ragmen, yontemin dezavantajlar1 arasinda uzun
inkiibasyon siireleri, gida numunelerinin santrifiij gibi fiziksel 6n islemlerden
gecirilmesi, kantitatif sonu¢ verememesi bulunmaktadir.

ELISA yonteminin gida numuneleri gibi karmasik matrislere
uygulanabilmesi i¢in érneklerin analizinden 6nce ayirma, konsantre etme, ve
ornek matrisinden bakteri izolasyonu gibi 6n islemler gereklidir [37]. ELISA
yontemi klasik kiiltiir yontemlerine gére daha hizli sonug vermesine ragmen
hassasiyet ve segiciliginin az olmasi, ortamdaki kirlilikle girisim yapmasi gibi
dezavantajlara sahiptir [48]. PCR temelli yontemler ise ELISA testlerine
kiyasla daha hassas olmasina ragmen karmasik niikleik asit ekstraksiyon
prosediirleri gerektirmektedir [40]. Ticari olarak halihazirda kullanilan Solus
Scientific Test Cozeltileri Salmonella’yr 36 saatte ELISA ile birlikte 6n
zenginlestirme basamagi kullanilarak tayin etmektedir. Analiz siiresinin uzun
olmas1 et friinlerinin raf Omiirlerinin kisa olmasina sebep olur. Ayrica
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tirlinlerin uygun ortamlarda saklanmasi ve depolara taginmasi igin isci
maliyetlerinden dolay1 driinlerin maliyeti de artirmaktadir. Et drneklerinin
patojen analizi yapilmadan gida isletmelerinden dogrudan satigsa sunulmasi da
gidalardan bulagan bakteri kaynakli hastaliklara ve salgmlara, ekonomik
kayiplara, hastaliklarla ilgili tibbi maliyetlere ve gida isletmelerinin ve
markalarmm itibar kaybma sebep olur. Tiim bu sebeplerden, kanatli ¢ig
etlerinde Salmonella tayini i¢in hizli, giivenilir, hassas tayin metoduna ihtiyag
vardir.

2.2. Salmonellanin biyosensorler ile tespiti

Yatay akisli immiinoanaliz (lateral flow immunoassay, LFIA) yontemi
kolay kullanilmasi nedeniyle gida maddelerinde Salmonella'nin tespiti igin
pratik olarak kullanilan bir yontem haline gelmistir [49]. LFIA, ELISA
testleri ile ¢aligma prensibi benzerlik gostermektedir. Aralarindaki tek fark
immobilize edilen antijen ya da antikor ELISA’da plastik plaka kuyucuguna
yapilirken, LFIA’da kati1 fazda olan bir nitroselilloz membran yiizeyine
yapilmaktadir [50]. ELISA ¢ok asamali islem basamaklari, ¢esitli ekipman ve
uygulama i¢in uzman personel gerektirirken, LFIA sadece tek islem
gerektirdigindenn ELISA’ya gore daha avantajlidir. Ayrica LFIA ile renk
degisimi belirteg olarak kullanilarak gida kontaminasyonlarmin tespitinde
gercek zamanli sonuglar elde edilmesine olanak saglamaktadwr. Gida
orneklerinde Salmonella teshisi i¢in LFIA yontemine dayali pek ¢ok ¢alisma
yapilmustir. Ornegin, Zhuang ve ark., iplikgik degisimi amplifikasyonuna
dayali floresan LFIA yontemi ortaya koymustur ve bu yontemi 89 Salmonella
susu kullanarak dogrulamigtir [51]. Uygulama alani olarak patojen agilanmis
¢ig tavuk eti kullamlmus olup hassashk 3x10* CFU/ 25 g olarak tespit
edilmigtir. 236 adet 6rnekten 37 tanesi (16%) pozitif sonug vermis ve klasik
PCR yontemiyle elde edilen sonuglar paralellik géstermistir. Analiz siiresi bir
saat olarak belirtilmistir. Yapilan bu ¢alismada kullanilan yontemle kantitatif
analiz yapilabildiginden kromatik ajanlarin renk degisimine bagl olarak
kalitatif sonu¢ veren kolorimetrik LFIA yOntemine istiinliik gosterse de
dezavantajlar1 bulunmaktadir. Bunlar arasinda DNA ekstraksiyonu, primer ve
probe dizayn edilmesi, anliz sonucu elde edilen florasan sinyalini okumak
i¢in ayr1 bir cihaza ihtiya¢ duyulmasi sayilabilir. Ayrica gelistirilen yontemle
elde edilen hassaslik seviyesi ISO 6579:2002 standart yontemine [46] gére
yeterli degildir. Diger bir ¢alismada, Mei ve ark., Salmonella hilA genini
tespit etmek igin dongii aracili izotermal amplifikasyonu yatay akisl test
cubugu (LAMP-LFD) gelistirmistir ve 65°C'de analiz siiresi 40 dakika’dir
[52]. LAMP-LFD testi, PCR ve gergek zamanli PCR yontemleri ile
kargilastirildiginda daha yiiksek hassasiyete sahiptir. LAMP-LFD testinin
tayin smir1 13,5 fg/uL (genomik DNA) ve 6,7 CFU/mL (hiicre) olarak
bulunmustur. Elde edilen sonuglara gore onerilen teknik klasik PCR'den 1000
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kat ve ger¢ek zamanli-PCR’dan 100 kat daha hassastir. Tavuk eti 6rneklerine
Salmonella asilamasi yapilarak zenginlestirme yapilmadan oOlgiilen tayin
smirt 1,44x10* CFU/mL iken 37°C’de 6 saat kiiltiirlendikten sonra elde dilen
tayin smir1 1,44 CFU/mL’dir. Tayin smir1 diisik olmasma ragmen DNA
ekstraksiyonu, primer ve probe dizayni, primer ve probe DNA
hibridizasyonunun ~ 65°C'de  gerceklestirilmesi  igin  6zel ekipman
gerektirmektedir. Ayrica bu yontemle S.Typhimurium ve S. Enteritidis
patojenleri es zamanli olarak tayin edilememektedir. Heniiz rapor edilen
baska bir ¢aliymada, Bu ve ark., yatay akisli immonoanaliz ydntemini
kullanarak manyetik nanopartikiiller iizerine amfisilin kaplayarak gida
orneklerinde zenginlestirme ve ayirma esasina gore S. enteritidis tayin
etmistir [53]. Et 6rneklerinde 6nerilen ydntemin hassashgi 10%-10° CFU/mL
olarak Ol¢iilmiigtiir. Ayrica, bu yontemde et orneklerindeki S. enteritidis
tayini igin Ornekler 12 saat boyunca 4°C'de tampon ¢ozeltide bekletilerek
zenginlestirme basamaginin uygulanmasi, amfisilin-manyetik nanopartikiil
karisimmin 6rnege 30 dakika inkiibe edilerek ayirma islemi yapilmasi hem
analiz siliresini uzatmistir hem de prosediirde ek islem basamaklar1
gerektirdiginden uygulama agisindan daha zahmetlidir. Ayrica, amfisilin-
bakteri-antikor sandvi¢ stratejisine dayali bu yontemde antibiyotik
kullanilmas1 da ek maliyete sebep olmaktadir. Heniiz yapilan bir ¢aligmada,
Hu ve ark., polimer nanokiireciklerin yilizeyini quantum noktaciklar: ile
kaplayarak quantum noktacik nanokiire (QDNS) iretmislerdir [54].
Nitroseliiloz yilizeyini QDNS ve antikor ile modifiye ederek ve LFIA yontemi
kullanilarak Salmonella typhimurium kantitatif olarak tayin edilmistir. Bu
caligmada tayin smmr1 5x10° CFU/mL Salmonella typhimurium olarak
bulunmugtur. Salmonella tayini i¢in halihazirda bulunan ticari LFIA testlere
gore 40 kat daha hassas sonug¢ elde edilmistir. Sonug¢ olarak, yatay akislt
immiinoanaliz ydnteminin tasmnabilir, kullanimi basit olmasi, az girisim
yapma gibi avantajlar1 bulunmasma ragmen sinyal yogunlugunun diisiik
olmasi, drneklere 6n islem uygulanmasi, kalitatif ya da yari-kantitatif sonug
verme, farkli lotlar arasinda tekrar iretilebilirligin olmamas1 gibi
dezavantajlar1 bulunmaktadir [48, 55].

Ticari olarak satilan ve patojen tayini i¢in kullanilan ydntemler kiiltiir
temelli metotlarla otomatik ya da yari-otomatik niikleik asit-, antikor- ya da
substrat kullanimina dayali ve 24-72 saat i¢inde sonug¢ veren yontemlerdir.
Biyosensorler gidalarda patojen tayininde halihazirda bulunan metotlara gore
daha avantajli oldugundan son yillarda dikkat ¢ekmektedir [56].
Biyosensorlerin kolay kullanim, diigiik maliyet, taginabilir olma, hizli cevap
verme, analiz i¢in az hacimde 6rnek kullanilmasi, ¢oklu bakteri tayini, mikro
boyutta hazirlanabilme ve gergek zamanli sonu¢ verme gibi avantajlari
bulunmaktadir. Biyosensorler doniistiiriicii tipine gore optik, elektrokimyasal
ve kiitle-duyarli sensorler olmak iizere ii¢ temel kategoriye ayrilir [14]. Gida
orneklerinde tayin edilmesi hedeflenen patojen bakteri tiirliniin haricinde
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ortamda farkli bakteri tiirleri de bulunmaktadir. Hedef patojenin
biyosensorler ile tayini sirasinda diger bakteri tiirlerinin girisim sinyallerine
sebep olup yanlis sonug elde edilmesini 6nlemek igin spesifik biyo-tanima
molekiilleri tayin sistemlerine entegre edilmektedir. Biyo-tanima molekiilleri
olarak antikor, niikleik asit ve aptamerler kullanmilir ve bu ajanlar
biyosensoriin segiciligi ve hassasliginda 6nemli rol oynamaktadirlar [57, 58].
Ranjbar ve ark., aptamer kullanarak nano gdzenekli altinla camsi karbon
elektrotu kaplayarak S. Typhimurium bakterisinin tayin smirmi 1 CFU/mL
olarak 40 dakikada elde etmistir [59]. Gelistirilen biyosensor patojen
agilamasi yapilan yumurta Orneklerinde santrifiij ve seytreltme yapilarak
ornek analizi yapilmistir. Onerilen yontemle canli ve 6lii bakteri hiicreleri
ayirt edilebilse bile biyoreseptor olarak kullanilan aptamerin dizayni, bir gece
boyunca aptamerin inkiibe edilmesi gerektiginden ve elektrotun modifiye
edilmesi igin altin nanopartikiil gerektirdiginden pahali ve zahmetli bir
yontem olup analiz siiresi uzundur. Diger bir ¢alismada, Hasan ve ark., bir
onceki bahsedilen ¢aliymada kullanilan ayn1 aptameri kullanarak karboksilli
¢ok duvarli karbon nanotiibii indiyum kalay oksit cam elektrot yiizeyine
elektrokimyasal yolla kaplamigtir [60]. Amin ile modifiye edilen aptamer
elektrot yiizeyine immobilize edilmistir. S. Typhimurium ve S. Enteritidis
kullanilarak kalibrasyon egrisi elde edilmistir. Salmonella serotipi
belirtilmeden patojen asilamasi yapilmis ¢ig tavuk etinde bakteri tayinin
gelistirilen elektrotla yapildig: belirtilmistir. Ortaya koyulan ¢alismada tavuk
eti numunesinin hazirlanmast i¢in bir gece boyunca zenginlestirme,
inkiibasyon ve santrifiij islemleri yapilmis olmasi Onerilen ydntemin
dezavantajlar1 arasindadir. Ayrica yapilan c¢aligmada gliven araligi
hesaplanmamis ve sadece bir pozitif kontaminasyona karst dogrulama
yapilmistir. Bu da ydntemin dogrulanmasi igin yeterli degildir. Buna ek
olarak, ticari elektrot kullanilarak modifikasyon islemleri yapilmis
oldugundan ve kullanilan ticari indiyum kalay oksit cam elektrot ile
calisilmasi igin 6zel ekipman gerekli oldugundan bu biyosensoriin isletim
maliyeti fazladir. Heniiz yapilan bir ¢aliymada, Zhang ve ark., bakir
nanopartikiil (CuNP) kullanarak aptamer temelli florasans tayin yontemi ile
S. enteritidis tayin etmistir [61]. CuNP kullanarak segiciligi arttirmak
suretiyle girisim sinyallerini azaltip daha hassas birsekilde canli S. enteritidis
bakterisini kantitatif olarak tayin etmistir. Ayrica bu c¢aligma CuNP
kullanilarak bakteri tayinin gergeklestirildigi  ilk calismadir. Florasans
yontemiyle 25 CFU/mL S. enteritidis tayin sinir1 elde edilmistir.

Biyosensorlerin  modifikasyonlarinda  kullanilan  bu  biyo-tanima
molekiilleri arasinda antikor-antijen etkilesimine (immunosensor) dayali
biyosensorler elektrokimyasal [62], yiizey plazmon rezonansi (SPR) [63],
piezoelektrik [64] temelli doniistiriiciiler ile birlikte bakteri tayininde
kullanilmaktadir. Bunlarmm arasinda elektrokimyasal yontemler diisiik
maliyetli olma, hizli cevap verme, yiiksek hassaslik ve kullanimi basit olmasi
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sebebiyle diger yontemlere gore daha fazla tercih edilmektedir [65-67].
Elektrokimyasal teknikler arasinda ise elektrot/elektrolit arayiiziinde
meydana gelen etkilesimi 6lcen elektrokimyasal empedans spektroskopisi
(EIS) yaygm olarak kullanilmaktadir [68]. Elektrokimyasal yontemlerden
amperometrik ve potansiyometrik sistemlerin tersine empedans temelli
biyosensorler analit tayini igin etiket veya enzim gerektirmez. Bunun yerine,
analit spesifik olarak antikora baglanir ve analit konsantrasyonu ile dogru
orantili olarak elektrik sinyali tretilir [69]. EIS temelli impedimetrik
biyosensorlerin tercih edilme sebebi ¢ok yiiksek secicilik ve hassasiyette
antijen/biyomarker tayin edebilmesidir [70].

Literatiirde Salmonella tayini i¢in farkli impedimetrik immunosensérler
ortaya koyulmustur [71-75]. Ornegin, Abdelhaseib ve ark., fiber optik ve
antikor temelli immunosensor kullanarak dogal yolla kontamine olan kiimes
hayvanlar1 etlerinde S.Enteritidis ve S.Typhimurium tayin etmistir [76]. Tayin
siir1 10° CFU/mL ve analiz siiresi 12 saattir. Son yillarda, mikroakigkanlar
kompakt ve otomatik olma, az miktarda reaktif tiikketimi, reaksiyonda yiiksek
verim elde etme, diisiik maliyetli olma, gercek zamanli 6lgiime imkan verme
gibi avantajlarindan dolayr dikkat ¢ekmektedir [77, 78]. Mikroakigkanlar
ornek alma, seyreltme, reaktif ekleme, aywrma ve tayin etme gibi
laboratuvarda ayr1 ayr1 gergeklestirilen tiim adimlar1 tek bir cihazda
birlestirdiginden avantajlidir. Mikroakiskanlar az miktarda reaktif tiiketimine
bagl olarak diisiik maliyetli olmasi ve kisa reaksiyon siiresi sonucunda
bakterilerin tayininde hizli sonu¢ verme Ozelliginden dolayr gida
endiistrisinde patojenlerin kantitatif tayini i¢in gelecek vaat etmektedir.
Literatiirde Salmonella tayini igin farkli mikroakigkan tayin sistemleri ortaya
koyulmustur. Ornegin, Liu ve ark., S. Typhimurium tayini i¢in mikroakiskan
temelli bir biyosensor gelistirmistir [79]. Altin elektrot antikor ile modifiye
edilerek 1 saatten kisa bir siirede Salmonella’nin tayin smir1 300 CFU/mL
elde edilmistir. Bu mikroakigkan biyosensorde kantitatif Olgiim
amaglanmamis olup drneklerde patojen varligi pozitif ya da negatif olarak
degerlendirilmistir. Salmonella agilamas:t yapilan hindi etinde patojen
kontaminasyonu pozitif olarak belirlenmistir. Bu biyosensdr uygun
temizleme prosediirleri ile tekrar kullanilabilse de gida endiistrisinde ¢apraz
kontaminasyon riskine karsi tek kullanimlik tayin cihazlar1 tercih
edilmektedir. Dao ve ark., mikroakiskan ¢ipi concanavalin A ile modifiye
ederek izotermal amplifikasyon yontemiyle iire drneklerinde S. typhimurium
bakterisini zenginlestirme ve tayin etmede kullanarak biyosensoriin tayin
smirmnt 5 CFU/mL olarak bulmustur [80]. Bu ¢aligmada analiz siiresi 2 saat
olarak belirtilmistir. Biyosensoriin S. typhimurium tayin sinirmin yeterli
olmamasina ek olarak, bu yontem DNA ekstraksiyonu, primer dizayni,
izotermal amplifikasyon, zenginlestirme gibi islemler gerektirdiginden hem
maliyetlidir hem de zaman alicidir. izotermal amplifikasyon metotunun
primer dizayni i¢in profesyonel yazilim ve bu islemleri gerceklestirmek igin
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de uzman personel gereklidir. Diger bir ¢aliymada, Mungroo ve ark., glimiis
nanopartikiilleri kullanarak Salmonella’nin da ig¢inde bulundugu patojenleri
es zamanh olarak tayin edebilen bir mikroakiskan cihaz gelistirmistir [81].
Bu c¢alismada Yiizeyde Giiglendirilmis Raman Spektroskopisi (SERS)
yontemi kullanilarak gelistirilen mikroakiskan cihazla S. enteritidis ve S.
Typhimurium igin tayin smirlar1 swrasiyla 92 CFU/mL ve 7 CFU/mL
bulunmustir. Bu yontemde elde edilen tayin smirlar1 hedef patojenlerin
tespitinde yeterli hassaslikta degildir. Ayrica bu yontemle gida 6rneklerinde
patojen Olgiimlerinde raman spektrometresi gerektiginden yerinde ve gergek
zamanli 6l¢iimler i¢in uygun degildir.

Sun ve ark., manyetik boncuk kullanarak 6rnek hazirlanmasina dayanan
sekiz hazneli mikroakigkan ¢ipi ve Dongii aracili izotermal amplifikasyon
(Loop-mediated Isothermal Amplification, LAMP) kullanarak gida
orneklerinde Salmonella’y: kantitatif olarak tayin etmislerdir [82]. Onerilen
tayin sistemi ile 40 dakikada yerinde yapilan Glgiimlerde 10 CFU/mL
konsantrasyonunda Salmonella tespit edilebildigi goriilmiistiir. Bu yontem,
PCR teknikleriyle benzer dezavantajlara sahiptir. Ayrica, bakteri tayini igin
florasan boya gerektirir ve ek maliyet olusturur. Wang ve ark., Salmonella
typhimurium florasans temelli mikroakigkan biyosensor ortaya koymustur
[83]. Ik olarak immunomanyetik ayirma ydntemiyle immun manyetik
nanopartikiiller kullanilarak hedef bakteri bulundugu matristen ayrilip
konsantre edilerek manyetik bakteri formu olusturulmustur. Daha sonra
florasans etiketi kullanilarak manyetik bakteri etiketlenir ve florasans yapida
bakteri olusumu saglanilmistir. Son olarak, florasans mikroskopik sistem
temelli mikroakiskan ¢ipe florasans bakteri siirekli olarak verilmistir.
Florasans bolgelerdeki hedef bakteri belirlenerek bakteri tayini yapilmustir.
Bu calismada ortaya koyulan mikroakigkan tayin sisteminde optimum
kosullar altinda Salmonella typhimurium tayin sinir1 58 CFU/mL olarak tespit
edilmistir. Onerilen sensér elma suyuna suni patojen asilamasi yapilarak
dogrulanmigtir. Bu biyosensoriin dezavantaji arasinda florasans etiket
kullanildigindan ek maliyet olusturmasi sayilabilir.

Savas ve ark., altin nanopartikiile konjuge edilen antikor temelli
elektrokimyasal ELISA mikroakigkan bir sistem gelistirmistir [84]. Bakteri
tizerindeki antijene spesifik olarak baglanan antikor arasinda meydana gelen
reaksiyon sonucunda insan digkisinda Salmonella tayin smir1 1 CFU/mL
olarak bulunmustur. Altin nanopartikiil, altin karsit ve yari-referans elektrot
kullanildigindan ve elektrokimyasal ELISA yontemi ile tayin edildiginden
enzim bagli poliklonal antikor da kullanildigindan bu yontemin maliyeti ¢ok
fazladir ve etiketsiz analizlere kiyasla ekstra islem basamaklar1 gerektirir.
Gelistirdikleri yontem maliyetli oldugundan tek kullanimlik analiz i¢in uygun
degildir. Bu sebeple gida isletmelerinde Salmonella tayininde c¢apraz
kontaminasyon riski tagimaktadir. Ayrica, S. typhimurium tayininde antikorla
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modifiye edilen biyosensor ile yapilan spesifite testine gore S. enteritidis
biyosensor yiizeyine %14,35 oraninda baglanarak spesifik olmayan sinyal
elde edilmesine sebep olmustur. Heniiz rapor edilen bir ¢alismada, Jasim ve
ark., Salmonella’nin 3 farkl serotipini tespit etmek i¢in mikroakiskan temelli
impedimetrik bir biyosensor ortaya koymustur [74]. Bu cihaz ii¢ mikrokanal
ve her bir mikrokanalda her bir serotipe segici olan antikorla modifiye
edilmis olan 10 adet altm/bakir interdigital elektrot bulunmaktadir.
Gelistirilen biyosensoriin  Salmonella agilamasi yapilmig olan hindi eti
orneklerinde serotiplerin tayin sinir1 7 CFU/mL olarak kaydedilmistir. Bu
calismada, biyosensore ait kalibrasyon egrisi gosterilmemistir. Onerilen
yontemle canli bakteri hiicreleri ile 6lii hiicreler ayirt edilebilmektedir. Fakat,
ticari altin/bakir interdigital elektrot kullanildigindan maliyeti artirmaktadir.
Bagka bir ¢alismada, Bagheryan ve ark, ticari sablon baski elektrotu aril
diazonyum tuzu ile modifiye ederek DNA temelli bir biyosensor
gelistirmistir [73]. Elma suyu 6rnegine suni olarak S. typhimurium patojeni
agilanarak biyosensoriin tayin smir1 6 CFU/mL S. typhimurium olarak
bulunmustur.

Goriildigii gibi elektrot modifikasyonu biyosensorlerin pek ¢ok uygulama
alaninda istenen hassashk ve segicilige ulagsmasi i¢in 6nemlidir [85]. Cesitli
fonksiyonel gruplar ile modifiye edilen elektrot yiizeylerine enzim, DNA,
antikor gibi biyo-tanima elementleri immobilize edilerek patojen bakteriler
tespit edilebilmektedir.

3. Sonuclar ve Tartisma

Bu caligmada, gelenksel tespit yontemlerinin yan sira elektrokimyasal,
optik ve piezoelektrik biyosensorler dahil olmak iizere antikor, aptamer,
niikleik asit problari, bakteriyofajlar ve diger farkli biyotanima elementleri
kullanilarak Salmonella tespiti i¢in gelistirilen biyosensorlere kapsamli bir
genel bakis sunmaktadwr. Elektrokimyasal ve optik ydntemlerle
karsilastirildiginda, piezoelektrik biyosensorler, daha yiiksek tayin simiri
gosterdiginden ve yerinde yapilan uygulamalart smirlamasi nedeniyle
Salmonella tespitine yonelik olark literatiirde daha az c¢alisilma yer
almaktadir. Optik biyosensorler arasinda kolorimetri, SERS, florometri ve
SPR sinyal doniistiiriicii dort ana modudur. Hem SERS hem de SPR
biyosensorler, kullanimi kolay olmast yoniinden ve daha az reaktif
tilkettiginden ~ Salmonella'nin  etiketsiz  tespitini ~ saglamaktadir. SPR
biyosensorleri, biyomolekiiler etkilesimleri gercek zamanli izleme yetenegine
sahiptir. Bununla birlikte, 6zellikle etiketsiz stratejiler i¢in bu iki yontemin
tayin sinirlar1 daha da iyilestirilmelidir. Genellikle floresan biyosensorler,
Salmonella'y1 daha diisiik bir konsantrasyonda algilayabilir, ancak arka plan
giiriiltiisii yiiksektir ve bir spektrofotometre gereklidir. Uretilen sinyaller
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ciplak gozle gorilebildigi veya bir akilli telefon yardimiyla dijital hale
getirilebildiginden, kolorimetrik yaklasimlar, gelismis ekipman gerekmeden
kalitatif ve yari-kantitatif tarama igin kullanilabilir. Cok yiiksek hassasiyette
ol¢tim yapmak gerektiginde ise, elektrokimyasal biyosensdrlerin kullanilmasi
daha uygundur. Amperometrik ve voltametrik yontemler genellikle sinyal
amplifikasyonu i¢in ekstra etiketler kullansa da, impedimetrik biyosensorler
literatiirde Salmonella'nin etiketsiz kantitatif tayini i¢in kapsamli bir sekilde
calisilmigtir. Potansiyometrik biyosensorler de ¢ok hassastir, ancak
girigimlerini en aza indirmek i¢in numunelerdeki diger bilesenleri ortadan
kaldirmak i¢in 6n islemlere ihtiyag duyarlar.

Gida giivenligindeki uygulamalar igin gelistirilecek bir Salmonella
biyosensorii i¢in, tayin sinirt, analiz siiresi ve yerinde kullanima uygunlugu
¢ok Onemlidir. Bu g¢aligmada literatiire dayali olarak tartisilan
elektrokimyasal biyosensorler Salmonella'nin ultra hassas tespiti igin
potansiyel olusturabilir. Elektrokimyasal biyosensorler arasinda, empedans
yontemi etiketsiz analiz yapabilme o&zelligiyle bilinir. Elektrot yiizeyine
modifiye edilen malzemeler ile elektron transferi ve yiizey alam
iyilestirilerek biyosensoriin algilama hassasiyeti gelistirilebilir. Bu nedenle,
yeni elektrotla modifiye edilmis malzemelerle birlestirilmis impedimetrik
biyosensorler, Salmonella'nin ultra hassas tespiti i¢in bir aday olarak
gosterilmektedir. Analiz siiresinin kisaltilmas1 ile "ideal" biyosensorler,
herhangi bir ekstra etiketleme islemi olmaksizin gida matrislerindeki
Salmonella  varligma yanit verebilenler olabilir. Bu baglamda,
immobilizasyonun etiketsiz ve ger¢ek zamanli tespitine izin veren SPR veya
QCM biyosensorleri segilebilir. Ayrica, gidalardaki toplam Salmonella’nin
analiz siiresi, gida drneklemesinden sonug elde edilmesine kadar gegen siire
olarak  degerlendirilmelidir. ~ Salmonella hiicrelerinin  karmasik  gida
numulerinden saflastirilmas1 analiz siiresini uzatmasma ragmen bazi
durumlarda yogun matris etkilerini azaltmak kagmilmaz hale gelmektedir.

Antifouling malzemeler kirlenmeye karsi yiizey direnci saglayabilir ve
numunenin saflagtirilmasmi daha kolay hale getirerek toplam analiz siiresini
kisaltabilir. SPR'nin QCM ile karsilastirildiginda ¢evresel bozulmalara karst
daha az hassas oldugu disiiniildiigiinde, antifouling kaplamal etiketsiz SPR
biyosensorler, hizli sonug¢ elde etmenin kritik oldugu durumda gidalarda
Salmonella tespiti i¢in iyi bir segim olabilir. Salmonellanin yerinde hizli
taranmas1 agisindan, bir algilama cihazinin veya aletinin kullaniminin en aza
indirilmesi ve otomasyonu en 6nemli konulardir. Ciplak gozle veya akilli
telefon destekli kolorimetrik biyosensorler potansiyel bir aday olabilir. Ayni
zamanda, tasmabilir spektrometreli floresan biyosensorler, yiiksek
hassasiyetle Salmonella'nin yerinde tespiti i¢in de uygulanabilir.

Gida endiistrisinde Salmonella tespiti i¢in biyosensorlerin uygulanmasi
heniiz yayginlasmis olmasa da, &zellikle diger geleneksel ydntemlerle
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karsilastirildiginda, gercek uygulama ve ticarilestirilme ig¢in biyosensorler
alaninda g¢aligilmalar siirdiiriilmektedir. Sonug olarak, gelecekte biyo-tanima
stratejileri nanomalzemeler ve yeni biyo-alicilarla birlikte daha pratik,
entegre ve otomatik hale getirilen mikroakiskan cihazlar ile akilli telefonlar
araciligiyla bu alan gelismeye devam edecektir.
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1. Introduction

Lung cancer is the most common cancer type with high death rate in both
in men and women. (1). Lung cancer is classified into two subtypes based on
histopathologic features as non small cell lung carcinoma (NSCLC) and
small cell lung carcinoma (SCLC). Non-small cell lung cancers (NSCLC)
account for 85% of all lung cancer types. (2). Also, NSCLCs have been
divided into three subtypes as squamous cell lung carcinoma,
adenocarcinoma, and large cell lung carcinoma(3). The molecular basis of
lung cancer comprises complex and heterogeneous mechanisms. Defining
molecular change levels at genetics, epigenetics, protein expression
characteristics and their functional importance have key role in certain
diagnosis, prognosis, and therapy(4,5).

Microarray is a powerful tool to understand the molecular mechanism of
various cancer types with the capability of analyzing thousands of genes
simultaneously(6).

In this study, we reviewed the application of microarray-based gene
expression technology in lung cancer research.

2.Microarray

Microarrays are one of the most promising methods in cancer research.
DNA microarrays include probes complementary to DNA which are
localized on a solid array surface and this assay depends on hybridization of
the presence of complementary DNA(7).

Oligonucleotide arrays and/or DNA sequences are main elements for
genome-wide genotyping and expression profiling(8).

DNA microarray technology can be used in many areas such as
investigation of the genes and gene polymorphisms, expression analysis,
mutation analysis, evolutionary studies, sequence analysis, development of
potential therapeutic agents(9,10).
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Microarray technique bases on the hybridization of a sample to a very
large amount probes, which are attached to a solid surface, to detect
variations in a gene sequence or expression or for gene mapping(11).

Arrays of cDNAs of known genes are localized with spotting onto a
carrier platform with glass slide, a nylon filter, and a silica chip materials.
cDNA or labeled RNA probes are synthesized from template mMRNA which
isolated from abnormal and/or normal tissue. Then all these are co-hybridized
onto the array system (12).

The microarray technique is mainly composed of preparation of samples,
labeling of sample, hybridization, washing, image scanning/data processing,
and analysis. Sample preparation is carried out via cDNA synthesis from
template  RNA with reverse transcription enzymatic process. In this
procedure, labeled elements with fluorescent or radioactive molecules is
called a probe. Two fluorescent dyes (commonly Cy5 and/or Cy3) are used
for assays, and also each tissue group should be labeled with a different dye
for prevent complications.

RNA purity (as mentioned quality and quantity) should be measured by
using agarose electrophoresis or microcapillary-based Bioanalyzer(Agilent
Technologies). Target and probe hybridization procedure run on the array for
16~ 24 hours, then washing and scanning procedures perform to data analyse
(13). Data which is obtained from the scanner, should be enhanced by
bioinformatic and statistical analysis to achieve revealing data(14).
Enhancing procedures include various processes such as normalization,
filtering, clustering, and pattern identification(15). Differentially expressed
genes must be validated with another gene expression analysis technique
such as PCR(16).

Gene expression study objectives have been classified into three different
types as discovery, comparison and prediction (17). The class comparison
relies on the identification of gene expression in different tumor type
classification. (17).

Class discovery studies performed to find new tumor subtypes while the
recent classification needs more detailed definition: for instance, the recent
classification insufficient to explain the patient survival rates differences after
treatment (18).

Class prediction studies precise the “Predictor” genes that based
expression profile difference’s belongs classes of tumors under study (19).

On the other side, gene expression data analysis include two approaches:
supervised and unsupervised methods. An unsupervised analysis is used to
identify similarities in gene expression profiles between previously unknown
classes. This method is useful for class discovery studies. In supervised
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analysis techniques, differences in gene expression profiles between known
classes can be determined. This type of analysis is appropriate for class
comparison and prediction(20). For each study, it is essential to choose the
appropriate bioinformatics or statistical method for data assessment.

2.1 Gene Expression Analyzes and Lung Cancer

According to clinician’s opinion, to decide best therapy for the patient,
tumor characteristics must be identified as certain as possible. As an accepted
standard diagnostic method, morphologic characteristics analysis of biopsy
material information’s could be limited. Additionally, rate of proliferation,
tumor invasion capacity, and drug resistance profile could not clarified via
morphological or histological analyzes. To certain classification of tumor
subtypes can be done via molecular diagnostic methods such as PCR and
microarrays (18). Whole genome evaluation via gene expression profile
analysis with microarray has provided important informations about
establishing differences and similarities between tumors and it has been
reported that, high number of tumor types were shown unique expression
patterns (21).

To best evaluation and understand of lung cancer’s molecular biology
could be performed by gene expression profiling. This method approach will
highlight the mechanisms that cause lung cancer and define candidate
biomarkers for the therapy (22).

2.1.2 Molecular Phenotyping and Classification

Molecular profiling has been known as one of the most relevant method
that give detailed information of the classification of sseveral cancer types or
subtypes (23).

Several studies focused on the classification of lung cancer have been
reported. For example in Garber et al. (24) were evaluated gene expressions
the number of 67 human lung tumors that obtained from 56 patients. Gene
expression patterns of specimens were classified into the three groups
compatible with known morphological groups, i.e., squamous, large, small
cell and adenocarcinoma. According to results, they strongly reported that,
gene expression-based classification of tumors will be an indispensable
method in clinic for evaluating cancer of the lung.

In a similar study, Bhattacharjee et al.(25) analyzed 186 lung tumor gene
expression levels that include 139 adenocarcinomas resection specimens.
Identified four subclasses showed differences in grade, smoking, and
survival. Results give a detailed classification of lung cancer and a
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subclassification of lung adenocarcinoma, that based on gene expression
profiles. This study type could be one of the best choice to define tumors
molecular taxonomy.

To realize differences at gene expression level and sub-classification of
tumors according to gene expression profiles can be directive to improve
response to treatment, predicting of prognosis.

2.1.3 Identification of Biomarkers

With expression profiles obtained from the microarray studies, the
determination of biomarker molecules is possible. Biomarkers and new
biomarker detections are very important issues for personalized therapy, with
applications including diagnosis, prognosis, and selection of target spesific
therapies (26).

Diagnostic (predictive) biomarkers help prevent toxic and adverse effects
of systemic cures. Biomarkers for prognostic helps to identify somatic
germline mutations and DNA methylation alterations.

In lung cancer, most of the studies which identify biomarkers for clinical
use were based on a comparison of normal lung cells to tumor cells(27).

In a study of Botling et al.(28), global gene expression profile analysis
was performed to 196 non-small lung cancer cases.. Also, clinical
information obtained from researchers and long-term follow-up was done.
The meta-analysis results indicated that, 14 genes were significantly related
with survival. Cell adhesion molecule 1 ( CADM1) is one of these genes, was
further used for immunohistochemically marker with a potential application
in clinic.

Transdifferentiation of epithelial cells to the motile mesenchymal cells is
called as epithelial-mesenchymal transition (EMT). The mesenchymal state
have capacity to migration of distant areas of the body. These cells could
maintain their stem cell features that allows differentiation forward to
multiple cell types during development and the initiation phase of metastasis.
(29).

Huang et al.(30) aimed to discover EMT-related biomarkers that could be
considered prognostic. And also they aimed to predict the distant metastasis
of lung cancer via microarray with information’s of survival data.

Seventy-eight patients with lung cancer were evaluated. Study follow-up
time was 120 months. They evaluated a set of gene markers and an
independent cohort of 26 patients for the identify biomarkers. Sixteen
prognostic biomarkers were identified which could be candidate for predict
of distant metastasis.
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2.1.4. Gene Expression Profiles and Prognosis

Gene expression profiles may help to make predictions about the
prognosis of patients with lung cancer. For example, in Beer et al.(31) study,
gene expressions profiling was performed in adenocarcinomas stage | from
stage I11. Fifty genes that are related to survival were identified and classified
as low and high-risk groups. It is noteworthy that expression of genes related
to poor prognosis was detected also in stage | adenocarcinomas. This result
showed that prediction of prognosis with gene expression profiles is
independent of the disease stage and diagnosis time.

In a gene expression meta-analysis study (32) CDKN3 expression levels
and its relation with prognosis in lung adenocarcinoma (ADC) and squamous
cell carcinoma (SCC) were evaluated. Overexpression of CDKN3 levels was
found in ADC and SCC compared to control (normal) tissues and also higher
CDKNS3 expression levels was seen in SCC than ADC. These results were
further validated with previous gene expression studies. These results
indicate CDKN3 may be valuable a prognostic marker. Further investigations
are needed for highlighting the effects of CDNK3 for each lung cancer
subtype.

Gene Expression Profiling and Therapy

Gene expression profiling studies about cancer therapy has been designed
for three major aims: (i) to evaluate and determine of specific cytotoxic drugs
effects mechanisms and resistance profile; (ii) to predict sensitivity/resistance
to particular agents (iii) to identify novel biomarkers as therapeutic targets
and reveal their potential in clinical treatments (33).

In lung cancer therapy, chemotherapy resistance is one of the factors
adversely affecting the success of treatment. Many studies have focused on
genes that are related to the drug resistance occurance.

In a microarray study(34), NCI-H226 and NCI-H2170 lung cancer cell
lines were used to identify candidate genes that related with cisplatin
resistance. A significant correlation was found of the seven genes expression
changes that could be potential novel genes associated with cisplatin
resistance.

In another study, Che et al. (35) investigated NCI-H460 is an NSCLC cell
lines that shows different sensitivity to paclitaxel and docetaxel. DNA
microarray expression profile analyses were performed at different times.
Paclitaxel-induced treatment related with genes expression’s that includes
actin cytoskeleton (ACTC1, MYL2, and MYH2), tyrosine-protein kinases
(ERRB4, KIT, and TIE1) and focal adhesion pathway (MYL2, IGF1, and
FLT1) molecules. Furthermore, docetaxel-induced treatment were highly co-
related with the cell surface receptor linked signal transduction (SHH, DRD5,
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and ADM2), cytokine-cytokine receptor interaction (IL1A and IL6) and cell
cycle regulation (CCNB1, CCNE2, and PCNA). According to these results
these genes could be considered as candidate biomarkers for paclitaxel and
docetaxel-selection therapy in clinics.

In Ohira et al.(36) study, samples were prepared from three lung cancer
patients pre-operative chemotherapy with cisplatin tumor tissue and normal
lung tissues. Gene expression comprehension analysis revealed that tumors
generally were shown, up-regulation of angiogenesis, invasion associated,
adhesion molecules and several types of collagens expressions. These results
point to molecules that controls angiogenesis might be prognostic biomarkers
for target-based therapeutics and angiogenesis inhibitors that effective in lung
cancer patients which pretreated with chemotherapy.

Genomic is a powerful tool for the classification and analysis of lung
cancer. Microarray-based expression profiling is widely used for defining
genomics of lung cancer. Expression levels of a large number of genes can be
measured simultaneously by this technique. Identifying differences in gene
expression levels can provide clinical and prognostic information in tumors.
Microarray-based gene expression profiling data has also been useful in
biomarker determination, developing molecularly targeted drugs, enabling
the discovery of gene sets that correlate with disease.
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1. Giris

Koronaviriis hastaligi (COVID-19), son derece bulasici olan ve kiiresel
olarak hizla yayilan, siddetli akut solunum sendromu koronaviriis-2 (SARS-
CoV-2) olarak adlandirilan yeni koronaviriisiin neden oldugu bulasict bir
hastaliktir. Bu hastaligin salgmi Cin'in Wuhan kentinde meydana geldi ve ilk
olarak 31 Aralik 2019'da Diinya Saglik Orgiitii'ne (WHO) bildirildi ve 11
Mart 2020'de kiiresel bir pandemi ilan edildi (Moraes, Almeida, & Giordani,
2020; Sharma, Nuttall, Kalyani, & Sadhanu, 2020). Hastalik baslangigta 2019
yeni koronaviriis olarak biliniyordu, ancak resmi adi daha sonra COVID-19
(WHO, 2020) oldu. Daha sonra, sorumlu viriis Cinli bilim adamlar
tarafindan 2019 - nCoV olarak tanimlandi ve adlandirildi ve Uluslararasi
Hastalikk Smiflandirmasinda siddetli akut solunum sendromu koronaviriis 2
veya SARS - CoV - 2 (WHO, 2020) olarak listelendi (DSO, 2020). Kiiresel
olarak hemsireler ve ebeler, COVID-19 vakalarmi tespit etmek, hayat
kurtarmak veya 6lim karsisinda rahatlik saglamak, kendilerini ve halki viral
yayilmay1 durdurmak i¢in koruyucu onlemler konusunda egitmek ve ayni
zamanda enfekte olmayanlarla ilgilenmek igin ¢ok calistyorlar. Pek ¢ok
tilkede hemsireler, yeterli kaynak veya kisisel koruyucu ekipman olmamasi,
¢ok fazla sayida hasta, personel eksikligi, hazirliksiz saglik sistemleri ve
tedarik zinciri arizalar1 ile bu salgindan sanal kusatma altinda
calistyorlar. Hemsireler, diger saglik ve acil durum caliganlari, c¢atigan
mesleki degerlerden fiziksel ve duygusal stres ve ahlaki sikinti
¢ekmektedir. Uygulamada tatsiz ve karmasik etik sorunlarla, ahlaki
catigmalarla, yiiksek diizeyde keskinlik ve hasta dliimleri ve uzun ¢alisma
saatleri ile karsi karsiyadirlar. Artan sayida hemgire SARS - CoV - 2 ile
enfekte veya gorev sirasinda Olmektedir. Hemsirelerin, pandeminin &n
saflarinda ¢aligmak i¢in giiglii bir ahlaki cesaret, dayaniklilik ve dayanikliliga
ihtiyaglar1 vardir, genellikle sevdiklerinden ayridirlar (Turale, Meechamnan,
Kunaviktikul, 2020).
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1.1. COVID-19 Kulucka donemi

COVID-19'un erken bulasma dinamikleri tizerine yapilan bir ¢alisma,
ortalama kulugka siiresinin 5.2 giin (% 95 giiven araligi [CI], 4.1-7.0)
oldugunu ve dagilimm 95. yiizdelik diliminin 12.5 giin oldugunu ortaya
cikarmustir (Li ve ark., 2020). Seyahat 6ykdisiinii ve dogrulanmig 88 vakanin
semptom baglangicini kullanan daha sonraki bir ¢alisma, 6.4 giinlik benzer
bir ortalama inkiibasyon siiresi gostermistir (%95 CI, 5.6-7.7) (Bacher,
Klinkenberg, Wallinga, 2020). inkiibasyon siiresinin 19 giin kadar uzun
oldugu alisiimadik bir vaka da bildirilmistir (Bai ve ark., 2020). Ozellikle,
uzun bir inkiibasyon siiresi, tarama ve kontrol politikalarinda ayarlamalar
anlamina gelir (Jiang, Rayner, Luo, 2020). 19 giinliik inkiibasyon siiresi
diisiik olasilikl1 bir olaydir ve uzmanlar karantina igin 14 giin 6nermektedir.

1.2. COVID-19 Teshisi

COVID-19'un hizli ve dogru tespiti, toplumdaki ve hastanelerdeki
salginlar1 kontrol etmek igin ¢ok 6nemlidir (To ve ark., 2020). Koronaviriis
icin mevcut tani testleri arasinda ters transkripsiyon polimeraz zincir
reaksiyonu (RT-PCR), ger¢cek zamanli RT-PCR (rRT - PCR) ve ters
transkripsiyon dongii aracili izotermal amplifikasyon (RT - LAMP)
bulunmaktadir (Bhadra ve ark., 2015; Chan ve ark., 2015). Cin Ulusal Saglk
Komisyonu tarafindan olusturulan mevcut tami kriterlerine gore,
nazofaringeal ve orofaringeal siriintii testleri de dahil olmak iizere
laboratuvar incelemeleri, COVID-19 enfeksiyonunun teshisi i¢in standart bir
degerlendirme haline gelmistir.

Mevcut laboratuvar testi zaman alicidir ve ticari kitlerin eksikligi teshisi
geciktirir. Yakin zamanda maruz kalman ates, bogaz agrisi, yorgunluk,
Oksiiriik veya nefes darligi ¢eken hastalar i¢in, negatif RT-PCR sonuglarina
ragmen COVID-19 enfeksiyonu tipik go6gilis bilgisayarli tomografi (BT)
ozellikleriyle teshis edilmelidir (Xie ve ark., 2020). COVID-19'un siddetini
degerlendirmek i¢in goglis BT taramalar1 kullanilabilir. COVID-19 ayrica
asemptomatik hastalarda gogiis BT goriintiileme anormallikleri ile ortaya
¢ikar ve 1-3 hafta icinde konsolidasyonlara ilerleyen veya bunlarla birlikte
var olan fokal tek taraflidan yaygin bilateral buzlu cam opasitelerine hizli bir
evrim gegirir. Goriintiileme Ozelliklerinin degerlendirilmesi ile klinik ve
laboratuvar bulgularinin birlestirilmesi, COVID-19 pndmonisinin erken
teshisini kolaylastirabilir (Shi ve ark., 2020; Xu ve ark., 2020; Wang, Kang,
Liu, Tong, 2020).
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1.3. COVID-19 ve Asilama

Bu hastaligin tedavisi veya Onlenmesi ig¢in su anda mevcut olan spesifik
bir anti-viral ilag yoktur. Ancak farklh iilkelerde asilar gelistirilmis, az sayida
ast kullanimi baglamis, as1 ¢aligmalart devam etmektedir. Bugiine kadar,
Pfizer / Biontech %95'lik bildirilmis etkinlige sahip (Polack ve ark.,
2020; Gamaleya, %92 etkinlik agikladi; Moderna, etkinligi% 94,5 olarak
acikladi; ve AstraZeneca %70 (Polack, ve ark., 2020; Voysey ve ark.,
2020) etkinligini agiklamistir. Sinopharm simdi %79'luk bir etkinlik agikladi
ve Sinovac (baska bir Cinli sirket) etkinlik denemelerine katilan birkag iilke,
%50, %065, %78 ve %91'lik (aynmi iriin i¢in) etkinliklerini agiklamigtir
(Reuters, 2020; Acharya, Ghimire, Subramanya, 2021). Sinovac heniiz
yorum yapmamigtir ve bu veriler yaymlanmadi veya hakem incelemesine tabi
tutmustur. Pfizer / BioNTech ve Moderna, koronaviriis hastaligi 2019
(COVID-19) spike glikoproteini eksprese eden RNA agilaridir; Gamaleya ve
AstraZeneca (Oxford Universitesi ile ortak olan) asilari, adenoviriis vektor
platformlarmdan spike protein eksprese eder. Gamaleya tarafindan
gelistirilen agmin heterolog bir yaklagimi vardir; ilk 6nce bir adenoviriis tip
26 vektoriinde artig, ardindan bir adenoviriis tip 5'te artis igeren ikinci bir doz
ve AstraZeneca, sempanze adenovirlis ifade eden bir basak
kullanir. Sinopharm ve Sinovac, bir adjuvan olarak alum ile tamamen
inaktive edilmig virlis asilarina sahiptir. Bununla birlikte, etkili asilama,
pandeminin etkili ve kapsamli kontroliiniin bir pargasidir (Haynes ve ark.,
2020).

2. Hemsirelik Yonetimi Rehberi

Hafif semptomlar1 olan hastalar, tercihen negatif basmgla 1iyi
havalandirilmis bir izolasyon odasinda hastaneye kaldirilir ve antipiretikler
(6rn. Asetaminofen), harici sogutma, oksijen uygulamasi, besin takviyeleri ve
iligkili bakteriyel enfeksiyon durumunda antibakteriyel ilag uygulamalarim
icerebilen semptomatik ve destekleyici miidahalelerle yonetilir (Lopez, Sum,
Ching, Wong, 2004). Bununla birlikte, ciddi ve kritik vakalar yogun bakim
initesine kabul, yiiksek akisli oksijen uygulamasi, mekanik ventilasyon,
ekstrakorporeal membran oksijenasyonu (ECMO), glukokortikoid tedavisi
(tartismali ve Akut Respiratuvar Distress Sendrom'da dnerilmemektedir) ve
iyilesen plazma uygulamasmi gerektirebilir (Hassan, Sheikh, Jamal, Ezeh,
Akhtar, 2020). Bu hastahgin kesin tedavisi yoktur; bu nedenle, hastaligin
sonucu biiyiik 6l¢lide iyatrojenik komplikasyonlarin iyilesmesi ve dnlenmesi
icin  hemgireler tarafindan saglanan destekleyici bakimin kalitesine
baghdir. Hemsirelik yonetimi; i) enfeksiyon dnleme ve kontrol uygulamalari,
i) ilk degerlendirme ve triyajda hemsirelerin rolii iii) 6rnek toplamada
hemsirelerin rolii; iv) orta ila orta siddette semptomlar1 olan hastanin bakimi
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iv) kritik hastalig1 olan hastalarin bakimi ve v) cesedin bakimi asamalarindan
olusmaktadir.

2.1. Enfeksiyon 6nleme ve kontrol uygulamalan

SARS-CoV-2 olduk¢a bulasicidir ve solunum damlaciklar1 ve temas
yollar1 yoluyla bulastigi bulunmustur. Viriis yiiklii aerosol, enfekte hastadan
4 metre uzakliga kadar gidebilir (yogun bakim iinitelerinde servislere kiyasla
%66,7’ye karsit %8,3 oranla daha yiikksek pozitiflik), burada en yiiksek
aerosol konsantrasyonunun hasta odasinda (%44,4) ve ardindan hava akis
yerleri (% 35,7), doktor odas1 (% 12,5) ve izolasyon odasi disinda (% 0) (Guo
ve ark., 2020). Bu nedenle, saghk c¢alisanlar1 uygun enfeksiyon 6nleme ve
kontrol 6nlemlerine kesinlikle uymalidir. SARS-CoV-2 ile enfekte hastalarin
bakimi sirasinda saglik calisanlar: tarafindan takip edilmesi Onerilen temel
enfeksiyon dnleme ve kontrol 6nlemleri asagida listelenmistir (Diinya Saglik
Orgiitii, 2020; Sharma, Mudgal, Panda, Gupta, Agarwal, 2020):

- Hastaya ii¢ katmanli bir cerrahi maske verin ve ondan Oksiirme ve
hapsirma kurallarina uymalarin isteme.

- lzolasyon odasinda gerekli minimum saglik sektorii g¢alisanlarini
konuslandirin ve kigisel koruyucu ekipmanlarin (KKE'lerin) ihtiyacint ve
saglik sektorii caliganlarinin enfeksiyon kapma riskini azaltmak igin
hemsirelik miidahalelerinin bir araya getirilmesi.

- Capraz enfeksiyonu oOnlemek i¢in imha veya ozel ekipman (Orn.
Stetoskoplar, kan basinct mangonlar1 ve termometreler) kullanilmali ve
kullanim arasinda %70 alkol ile dezenfekte edilmesi.

- KKE'larinn akiler kullanimi-eldiven, 6nliikk, g6z koruyucular: (gézlik
veya goz siperi), bas Ortiisii, ayakkabi kiliflar1 ve yiiz maskesi tercihen N95,
maruz kaldiginda solunum aygitlar1 aerosol olusturma prosediirlerine uyma
(6rn. Nebulizasyon, a¢ik emme, entiibasyon, ekstiibasyon, invaziv mekanik
ventilasyon vb.)

- Hastalarm etrafindaki yiizeylere dokunma en aza indirilmeli ve elin
goriiniirliigii kirlenmediginde sabun ve su veya alkol bazli el ovma ile titiz el
hijyeni uygulanmasi.

- Burun, goz, agiz, ylize dokunmayn ve bagkalariyla 1-2 metre mesafeyi
koruyun, ancak yeni ¢aligmada viriisiin bile 4 metreye kadar gidebilecegi
bulunmustur (Guo ve ark., 2020).

- Zeminler 4 saatte bir dnce %5 fenolik ¢ozelti ve ardindan % 0,5 sodyum
hipoklorit ¢ozeltisi (NaOCl) ile silinerek temizlenmeli.
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- Kap1 kollari, korkuluklar, yatak {istii masa, bilgisayar faresi, telefon,
emzirme arabasi, hemsirelik istasyonu, 1gik diigmeleri, tuvalet etrafindaki
duvar alanlar1 vb. Yiiksek temas eden yiizeyler % 1 NaOCI soliisyonu ile 4
saatte bir temizlenmeli.

- Hastanin etrafindaki metal yilizeyler %70 alkol ile temizlenmeli ve
izolasyon odasindaki mobilyalar, makineler, alet ve yiizeyler %1 NaOCl
soliisyonu ile temizlenip dezenfekte edilmeli.

- Keten, sizdirmaz plastik poset igcinde ¢amasira gonderilmeden Once
90.05°1ik NaOCl soliisyonunda 30 dakika bekletilmeli.

- Dokiilen kan veya viicut sivisi, silme isleminden once 30 dakika
boyunca %1 NaOCl soliisyonu ile tedavi edilmeli.

- Biyomedikal atik, %1-2 NaOCI soliisyonu ile islenmeli ve yerel veya
ulusal atik yonetim politikasina gore renk kodlu kutulara atilmali.

2.2. ilk degerlendirme ve triyajda hemsirelerin rolii

Hemgireler, triyaj ve SARS-CoV-2 ile enfekte olan hastalar1 hastaligin
ciddiyetine ve ge¢misine gore smiflandirmada yer alan 6n saf saglik
hizmetini  saglamalidir. Acil Hemgireler Birligi (Emergency Nurses
Association=ENA) triyaj hemsiresinin en az 6 ay acil servis deneyim
kazanmig olmasini, triyaj konusunda egitim ve kurs programlarini
tamamlamig olmasmi, temel yasam destegi ve ileri yasam destegi, travma
hemsireligi, pediyatrik kurslar ve acil hemsireligi sertifikasina sahip olmasini
ongormektedir. Triyaj uygulamalari konusunda yapilan ¢alismalarmn smirlt
sayida oldugu bilinmektedir. Sinirhi sayidaki c¢aligmalarin daha g¢ok triyaj
skalalarmm olusturulmast ve uygulanabilirligine iliskin oldugu, triyaj
hemsireligine iliskin arastirmalarin ise ¢ok daha yetersiz oldugu dikkat
¢ekmektedir (Tarhan, Ak, 2016).
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Tablo 1. Klinik belirti ve semptomlar kontrol listesi (Dadashzadeh ve ark.,

2020)

1 Klinik belirti ve semptomlar
2 |Pozitif bir COVID-19 hastasiyla |0 Evet o Hayr o Bilinmiyor

dogrudan temas
3 |Son seyahatler (Son 14 giin i¢inde) |0 Evet o Hayr o Bilinmiyor
4 |Ates (=37.3°C) o Evet o Hayrr o Bilinmiyor
5  |Kuru oksiiriik o Evet o Hayrr o Bilinmiyor
6 |Anoreksi o Evet o Hayrr o Bilinmiyor
7 |Yorgunluk o Evet o Hayrr o Bilinmiyor
8 |Miyalji o Evet o Hayir o Bilinmiyor
9 |Dispne o Evet o Hayir o Bilinmiyor
10 |Bas agrisi, bogaz agrisi, rinore, o Evet o Hayrr o Bilinmiyor

gastrointestinal semptomlar (6rn.

Mide bulantis1 ve ishal)

Diger Belirti ve Bulgular

o Urperme
o Balgam

O Bas agrisi
o Yorgunluk

O Anoreksi 0 Burun kanamasi
o Genel zayiflik |0 Rinore

Yiiksek riskli hasta kayitlan

0 Obezite o Kanser o Diyabet

o Bagisiklik sistemi bozukluklar1 (AIDS, kemoterapi vb.)

o Kardiyovaskiiler hastalik (hipertansiyon / kapak / yetmezlik)

o0 Astim 0O Kronik akciger hastaligi o0 Kronik Bobrek Hastalig1
O Gebelik o Kronik Karaciger Hastalig1

0 Organ nakli veya kemik iligi nakli o 60 yas {istii hasta yas

o Kortikosteroidler (prednizolon) ile tedavi edilen hastalar

0 Diger hastaliklar ...........ccccceeeeneeee.

Son 14 giin icinde COVID-19 semptomlar olan kisilere maruz kalma

Son 14 giin i¢inde asagidakilerden hangisini yaptiniz?

o Sehir i¢inde seyahat etmek o Sehir disina seyahat etmek
o 11 digma seyahat etmek 0 Yurtdisina seyahat etmek

o COVID-19 pozitif bir hastayla temas

o Siipheli bir COVID-19 kisiyle temas

O Digerleri .....ccooveieviiieeeeee

DSO tarafindan verilen vaka tanimmi, temas maruziyet tanimini (WHO,

2020) ve ABCDE gegmis yaklasimmi (DSO, 2020) kullanabilirler.
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Tablo 1. Baslangi¢ degerlendirmesi ve COVID-19’1u hastalarin

tanimlanmasi

Hastanin baslangi¢ dyKkiisii

Vaka tamim

Nefes alma (A)

Vakanin dogrulanmasi

Konusurken hava yolu agikligin

Bir bireyin klinik belirti ve bulgulari ne olursa

saglama olsun COVID-19’un laboratuvar testi ile
Dispne, anormal solunum, ses, dogrulanmasi

Oksiiriik ve balgamin

degerlendirmesi

Solunum (B) Muhtemel vaka

Dispne, anormal solunum, ses,
oksiiriik ve balgam c¢ikarirken
tagipne olmasi (>20/min.)

A. COVID-19 viriis testinin sonugsuz kaldig
siipheli bir vaka a. laboratuvardan gelen test
sonuglarinin siipheli oldugu durumlarda

Oksijen saturasyonunun
6l¢tilmesi (SpO2>%96)

YA DA,
Herhangi bir nedenle testi yapilamayan siipheli
vaka

Dolasim (C)

Siipheli vaka

siyanoz degerlendirmesi, kapiler
doldurma siiresi (<2 sn)

Akut solunum hastalig1 (6ksiiriik, kisa nefes gibi
solunum yolu hastaliklar1 belirti ve bulgularindan
en az biri ve ates) semptom baglangicindan dnceki
14 giin i¢cinde COVID-19 hastaliginin toplumda
bulagtigini bildiren bir yere seyahat gecmisi veya
bir yerlesim yerinde bulunan hastalar

tagikardi (>100 vurum/min.) ve
kan basinci degerlendirmesi

YA DA;

Sok bulgularini degerlendirilmesi
(hipotansiyon, tasikardi vb.)

Herhangi bir solunum hastaligi olan VE semptom
baglangicindan  6nceki son 14 gin iginde
dogrulanmig veya olasi bir COVID-19 vakasiyla
(temas tanimina bakiniz) temas halinde olan bir
hasta

Yetersizlik (E)

YA DA;

Pupiller refleks ve biling
durumunu degerlendirme

Akut solunum hastalig1 olan (Oksiiriik, kisa nefes
gibi solunum yolu hastaliklar1 belirti ve
bulgularindan en az biri ve ates) VE klinik
goriinlimii tamamen agiklayan alternatif bir teshisin
olmayan hasta

herhangi bir ek hastalik oykiisii,
daha az ila¢g alimi Oykiisii, bas
agrisy, Oksiiriik ve halsizlik

Kan glukoz diizeyini 6l¢me

Maruz kalma (E )

DSO’niin tammina gdre temas dykiisiinii degerlendirme (WHO, 2020)

semptom baslangicindan 2 giin 6nce ve 14 giin sonra maruz kalma

1.teshis konulmus ya da siipheli vakalarla 1 metre mesafede 15 dakikadan daha fazla

yluiz yiize temas

2. teshis konulmus ya da siipheli vakalarla dogrudan temas

3. teshis konulmus COVID-19 ya da siipheli bir hastaya uygun kisisel koruyucu

ekipman olmadan dogrudan bakim verme; YA DA,

yerel degerlendirmelerin gosterdigi diger durumlar

271




INSAC Advances in Health Sciences Chapter 16

2.3. Ornek toplamada hemsirelerin rolii

RRT-PCR yoluyla koronaviriis RNA'smi1 saptamak igin nazofarengeal,
orofaringeal veya balgam siiriintiisii toplanir. Giivenli, Dogru ve Yeterli
(SAS) yaklagim kullanilmali ve numune toplanirken asagidaki temel noktalar
akilda tutulmalidir (CDC, 2019):

- Egitimli kisi, uygun KKD kullanarak numune almalidir, tercihen N95
maskesi veya esdeger bir solunum cihazi kullanmalidir ¢iinkii prosediir
sirasinda aerosol iiretilebilir; yanlislikla hasta 6ksiiriir veya hapsirirsa.

- COVID-19 numune toplama kitini hazir tutun, yani Evrensel Tasima
Ortamu tiipii, esnek nazofaringeal swab, kilit, talep formu ve bir Buz paketi.

- Aerosol olusturabilecegi ve SARS-CoV enfeksiyonuna maruz kalma
riski daha yiiksek oldugu i¢in dksiiriige neden olmama.

- Ornek toplama igin adimlar1 izlenmeli:

i) hastadan burnunu siimkiirmesini isteyin, ardindan tikaniklik olup
olmadigini kontrol edilmeli ve basin1 70 dereceye kadar geriye egilmeli;

ii) ekiivyonu damaga paralel olarak burun deligine sokun ve direngte
emmesi i¢in birka¢ saniye birakin; sonra dondiiriirken ¢ubugu yavasga
¢ikarilmali; orofaringeal olmasi durumunda, numuneyi hastanin arka
farenksini ve tonsil bolgesini siirterek alin (yeterli miktarda numune
alindigindan emin olunmali);

iii) Cubugu Evrensel Tasima Ortamu tiipiine yerlestirin, ardindan buz
paketi ile birlikte fermuarli kilide koyulmali ve etiketlenmeli;

iv) Numuneyi 40 Santigrat derecede saklanmali ve bir buz paketi ile
birlikte fermuarli poset iginde kapali devre i¢inde laboratuvara nakledilmeli.

2.4. Orta semptomlu hastanin bakim

Tiim semptomatik hastalar hastaneye kaldirilmalidir, ¢ilinkii evde veya
toplumda sadece tecrit aile iiyelerini agiga ¢ikarabilir ve kolayca ailede
enfeksiyon kiimelenmesine yol agabilir (Guo ve ark., 2020). Hafif-orta
siddette semptomlar1 olan hastalar izole edilmis bir odada kabul edilmeli ve
semptomatik ve destekleyici bakim ile tedavi edilmelidir. Hidroksiklorokin,
anti-enflamatuar ve immiinomodiilator etkilere sahiptir ve Azitromisin ile
birlikte kullanildiginda COVID-19 ydnetiminde etkili oldugu bulunmustur
(Gautret, 2020). Hemsireler, asagida detaylandirildigi tizere hafif-orta
siddette semptomlar1 olan hastalarm bakiminda énemli role sahiptir (Hassan,
Sheikh, Jamal, Ezeh, Akhtar, 2020; Lopez, Sum, Ching, Wong, 2020):
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- Tamamen yatak istirahati saglanmali, saglikli uykuyu tesvik edin ve
yasamsal belirtileri, tercihen KKD'lerin maruziyet riskini ve ihtiyacini
azaltmak i¢in uzaktan izleme sistemi araciligiyla diizenli olarak izlenmeli.

- Ates ve miyalji tedavisi i¢in ates diisliriicii ilaglar (6rnegin
asetaminofen) saglaym, ancak NSAID'lerden kaginilmali. Optimum oda
sicakligl, hafif pamuklu giysiler, 1lik silingerleme, vantilatdr kullanimi ve
soguk siingerleme gibi dig sogutma miidahaleleri gibi ates i¢in farmakolojik
olmayan miidahaleler de kullanilabilir, ancak titremeyi 6nlemek i¢in yavas
yavas sogumanin saglanmasi.

- Hastalarin diizenli olarak su ve sabunla banyo yapmaya ve kisisel
hijyenini korumaya tesvik edilmesi.

- Bol miktarda siv1 saglanmali, vitaminlerle besleyici yiiksek proteinli bir
diyet. Haldi (Zerdegal), Zeera (Kimyon), Lahsun (Sarimsak), Guduchi (T.
cordifolia veya Giloy) gibi bazi baharatlarin da antienflamatuar ve bagigiklik
artirict etkileri nedeniyle viral enfeksiyondan kurtulmada etkili olduguna
inanilmaktadir (Healthline media, 2020).

- Solunum gii¢liigii ¢eken hastalar, SpO2>% 901 korumak i¢in Fowler'in
pozisyonuna, oksijen satiirasyonunu izlemek i¢in nabiz oksimetresine ve
nazal pronglar veya kaniil kullanarak oksijen uygulamasina ihtiyag¢ duyabilir.

- Kan orneklerini toplaylp ve bu hastalarda yiikselebilecek protrombin
zamani, LDH (laktat dehidrojenaz), D-dimer, ALT, C-reaktif protein (CRP)
ve kreatin kinaz i¢in laboratuvara gonderilmeli.

- Hidroksiklorokin, AV bloklarmna, kardiyomiyopatilere ve perakende
hasara neden oldugu bilinmektedir; bu nedenle hemsireler bu yan etkileri
yakindan izlemelidir.

2.5. Kritik hastalarin bakim

COVID-19 salgini, 6zellikle Yogun Bakim Uniteleri (YBU) olmak iizere
diinya ¢apinda saglik hizmetleri sistemleri i¢in zorluklar ortaya ¢ikardi ve
olusturmaya devam ediyor (Lord, Loveday, Moxham, Fernandez,
2021). Kritik olan hastalar yogun bakima kabul edilmek zorundadir ve
geligmis hava yolu ve mekanik ventilasyona ihtiyag
duyabilir. Ekstrakorporeal membran oksijenasyonu, glukokortikoid tedavisi
(ancak kullanimi tartigmalidir), nekahet plazma uygulamasi, antiviral ilaglar,
ornegin enfeksiyonlar i¢in remdesivir, favipiravir (bunlar deneme
asamasindadir ve ilk raporlarla umut verici bulunmustur) ve iligkili
bakterileri tedavi etmek i¢in antibakteriyel ilaglar verilebilir. Sok tedavisi i¢in
vazopresorler ve sivi, trombozun Onlenmesi igin profilaktik ve
antikoagiilanlar verilebilir (Hassan, Sheikh, Jamal, Ezeh, Akhtar, 2020). Bu

273



INSAC Advances in Health Sciences Chapter 16

nedenle, kritik bakim hemsireligi protokollerinin enfeksiyon dnleme i¢in 6zel
onlemlerle birlikte takip edilmesi gerekir. Yogun bakim {initesinin 6n
saflarinda, enfekte olma potansiyeline ragmen COVID-19 hastalarina bakma
konusunda profesyonel bir yiikiimliliigii olan yiiksek egitimli hemsireler
bulunmaktadir (Lord, Loveday, Moxham, Fernandez, 2021).

COVID-19 hastalarma bakim verirken, saglik calisanlarmm hastaliga
maruz kalma riski yiiksektir ve kisisel koruyucu ekipman (KKE) kullanimi
zorunludur. COVID-19'lu YBU hastalarinda aerosol iireten prosediirler
gergeklestirmek i¢in negatif basingli odalar Onerilir (Alhazzani ve ark.,
2020). Ne yazik ki, Yogun Bakim Unitelerinde genellikle negatif basmgl
odalar bulunmamaktadir. Bu nedenle tiim YBU klinik alan1 (yatak iinitesi,
hemgire istasyonu, toplanti alam vb.) “Kontamine alan” olarak kabul
edilmistir. Saglik c¢alisanlarmm KKE'larm giyilmesi (takilmasi) ve
¢ikarilmasi (¢ikarilmasi) igin iki ayri alan olusturulmustur. KKE ihtiyaci,
hemsirelik is yikinii ve yorgunlugu oOnemli o6lgiide artirir. Koruyucu
cihazlarin kullanilmasi viicut 1sisin1 artirir ve sadece birkag saat tolere
edilebilir (Lucchini ve ark., 2020).

Onemli kritik bakim hemsireligi miidahalelerinin bir ozeti asagida
ozetlenmistir (WHO, 2020):

- Hava yolu agikliginin yakindan izlenmesi, SpO2>% 90, yasamsal
belirtiler, biling diizeyi, asit-baz dengesi, EKG, enfeksiyon gostergeleri,
pihtilasma profili, bobrek ve karaciger fonksiyonlari, DVT belirtileri ve basi
yaralari riski.

- Hastay1 yari-fowler pozisyonuna getirilmeli (bas ucu yiikselmesi 30-45°)
ve basing yaralarmi dnlemek i¢in her iki saatte bir pozisyon degistirilmeli.

- Sp02>%901 korumak i¢in oksijen tedavisi uygulanmali; baslangicta
burun delikleri veya kaniil veya maske yoluyla saglanabilir. Bu istenen
SpO2'yi koruyamazsa, yiiksek akigh nazal oksijen (HFNO), non-invaziv
ventilasyon (NIV) veya invaziv mekanik ventilasyon uygulanmalidir.

- Nazogastrik tiiple beslenmeye erken baslanmasi (48 saat iginde) veya
protein ve vitamin yoniinden zengin diyetle parenteral beslenme.

- Aerosol ve temas Onlemleri ile orofaringeal hava yollarmm ve
endotrakeal entiibasyonun yerlestirilmesine yardimci olunmali. Endotrakeal
entiibasyon, siirekli pozitif hava yolu basmci (CPAP) yontemi ile bes dakika
on oksijenasyondan sonra yapilir. Diizenli olarak (5-7 giinde bir) veya
kirlendiginde degistirilmesi gereken maske ile solunum balonu devresi
arasinda nem degistirici (HME) filtre kullanilmalidir (Baig, 2020).

- Aerosole maruz kalma riskini 6nlemek i¢in diisiikk emme basincina sahip
kapal endotrakeal emme sistemi kullanilmali.
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- Mekanik ventilasyondaki hasta, ayr1 ventilator devresinin kullanilmasini
gerektirir, Ventilatorle liskili Pnomoni (VIP) énleme paketi, kateterle iligkili
idrar yolu enfeksiyonlar1 (I'YE) 6nleme paketi, kateterle iliskili sepsis (KIS),
demet, derin ven trombozu (DVT)) 6nleme miidahaleleri ve diizenli olarak
stitten kesmeye hazir olup olmadigini kontrol edilmeli.

- Diizenli olarak agiz bakimi (% 0,12 klorheksidin kullanarak 6 saatte
bir), merkezi bakim (pansumanlar1 72 saatte bir seffaf pansuman ile
degistirilmeli), gilinlik géz bakimi, géz bandi, idrar sondasi bakimi, sirt
bakimi, yatak banyosu (imha edilen 1slak siingerler).

- Derin ven trombozu ve komplikasyonlarinin dnlenmesi i¢in aralikli
pnomatik kompresyon ve profilaktik antikoagiilan saglanmali.

- Aldig1 ve ¢ikardig1 hemsireler tarafindan saglanmali ve bu hastalarin
klinik yanita ve iyilestirilmis perflizyon hedefi (MAP> 65 mmHg)
saglanmali.

2.6. Olii viicut bakim

Bir cesetle ilgilenmeden 6nce uygun el hijyeni uygulanmali ve KKE
(suya dayanikli Onliikk, gozlik, N95 maskesi, eldiven) kullanimini
saglanmali. Tiim tiipleri, drenleri, kateterleri ¢ikarilmali ve delikleri, yaralari
gecirimsiz malzeme ile kapatmadan 6nce %1 sodyum hipoklorit (NaOCI)
soliisyonu ile dezenfekte edilmeli. Burun, agiz, rektum, iiretra ve vajina gibi
tiim delikleri NaOCl'ye batirilmis pamuklu 6lgii aletleri ile kapatiimali. Olii
bedenin mumyalanmasi yapilmamali ve sizdirmaz bir plastik fermuarli viicut
torbasma (150 mikrometre kalinliginda) yerlestirilmeli ve cantanin dis
yiizeyini NaOCI soliisyonu ile dezenfekte edilmelidir; daha sonra ya aileye
devredilmeli ya da 40°C'de saklanacagi bir morgya gdnderilmeli. Capraz
enfeksiyonu dnlemek igin ¢imentolu elektrikli firin (kremasyon) veya derin
gobmme (4-6 metre) Onerilir. Son olarak izolasyon odasi, mobilya,
makineler ve alet minimum 30 dakika suya daldirilarak NaOCI ile
temizlenmeli ve dezenfekte edilmelidir. Biyomedikal atik, %1-2 NaOCI
soliisyonu ile iglenmeli ve yerel veya ulusal atik yonetim politikasina gore
renk kodlu kutulara atilmalidir (World Health Organization, 2020).

3. COVID-19 Siirecinde Hemsirelik Bakimim Etkileyen Faktorler
3.1. Etik, Hemsirelik ve COVID-19 Salgini

Bu salgin sirasinda ciddi bir sorun, hemsireler ve digerleri igin kisisel
koruyucu ekipman da dahil olmak iizere gerekli tibbi malzemelerin yeterli
stoklanmasinin saglanamamasi da dahil olmak iizere, bazi hiikiimetler ve
saglik sistemlerinden gelen zayif planlama, hazirlik, organizasyon ve liderlik

275



INSAC Advances in Health Sciences Chapter 16

olmustur. Bunlarin tiimii, kuskusuz bu kiiresel halk sagligi acil durumunu
gevreleyen ahlaki sorulara ve bunun sonucunda ortaya ¢ikan insan haklari
sorunlarina neden olmustur (Turale, Meechamnan, Kunaviktikul, 2020).

Hemgirelerin salginda devam eden c¢aligmalari hemsirelik tarihini
yazmaktadir. Bu siirecte, pandeminin karamsarligindan ilham ve yenilik
hikayeleri ve hemsirelik bakimi  saglamadaki basarilar  ortaya
¢ikmaktadir. Hemsirelerin Florence Nightingale giinlerinden 6nce bulasict
hastaliklarin taninmasi, 6nlenmesi / sagliginin gelistirilmesi, egitimi, bakimi
ve kontroliiniin tarihi merkezinde oldugu disiiniildiigiinde, bu hi¢ kimse igin
siirpriz olmamalidir (Johnstone, Turale, 2014). Uluslararas1 Etik Kurallari
(ICN, 2012) hemsirelikte 'kiiltiirel haklar, yasama ve se¢im hakki, haysiyet ve
saygili muamele dahil olmak iizere insan haklarma saygi oldugunu'
belirtir. Bu pandeminin pek ¢ok yonii ahlaki sikintiya ve bir¢ok ortamda
karmagik insan haklar1 sorunlart da dahil olmak iizere hemsirelerin ve saglik
profesyonellerinin etik degerlerinde beklenmedik zorluklara yol agmis ve
neden olmaktadir (Turale, Meechamnan, Kunaviktikul, 2020).

Mevcut pandemide hemsirelerin ve diger saglhk calisanlarinin yasadigi
etik sorunlar karmasiktir ve gelecekteki uygulama ve egitimi yonlendirmek
icin ¢ok disiplinli diisiinme ve politikalar ve stratejiler gerektirir. Ulusal
hemsirelik organizasyonlarindan, hemsire egitimcilerinden ve hemsire
liderlerinden destek ve girdilerle, ilgili etik ¢ercevelerin revize edilmesi veya
gelistirilmesi ve hemsirelik uygulamalarinda genis capta benimsenmesi
gerekmektedir. Ayrica hemsirelerin, hilkiimetlerin ve saglik sistemlerinin
saglik calisanlarinin deneyimleri ve 21. yiizyil viral hastalik salgmlarindan
kaynaklanan veriler hakkinda daha fazla bilgi edinmesi beklenmektedir:
siddetli akut solunum sendromu (SARS), HIN1 influenza pandemisi, devam
eden Orta Dogu solunum sendromu koronaviriisii (MERS -CoV) ve Ebola
virlisii hastaligi (EVD) (Turale, Meechamnan, Kunaviktikul, 2020).

3.2. COVID-19 Siirecinde Hiimanizm: iletisim ve Merhamete
Odaklanmay: Yenilemek

COVID-19'un yiikii fizyolojik belirtilerin ¢ok Gtesine uzanir. Bu salginin
hepimizde birakacagi sosyal ve psikolojik yaralar goriilmeye devam ederken,
hastalarimizin yagadigi merhamet ve hiimanizmin azalmasi tartigilmaz. Yine
de, dogrudan fiziksel temastan kacinirken, KKE takarken, yiiz yiize iletigimi
smirlandirirken ve sosyal izolasyon talep ederken bile, bizi COVID-19 ‘dan
¢ok daha Once tip uygulamasina gotiiren empatiyi ifade etme firsat1 hala
var. Ancak, hemsireler, saglik bakimi saglayicilar1 ve personeli ¢ok zayifken-
hem profesyonel hem de duygusal olarak-bagka bir "sor" ile karsilagmak
pratik mi? (Sonis, 2020).
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Mevcut kosullarda sefkat ve hiimanizmi vurgulamanm hemsireler i¢in
kiilfetli olmayacagini, bu zorlu donemde kendi islerini ve kisisel
memnuniyetlerini  iyilestirecegini  savunulmaktadir. Hasta  deneyiminin
ilerlemesinde “hemsire, hekim tiikenmisliginin cevabi, saglanan bakima
yonelik 6zlemleri azaltmak degildir, hastalara ulagmada daha hirsh olmaktir.”
(Lee, 2016). “Zor oldugunda bile tiim hastalara esit sekilde baktiklarini”
diisiinenler, yalnizca tiikkenmislige karsi daha direngli olmakla kalmaz, ayni
zamanda COVID-19 salgmi gibi stresli durumlarla karsilagtiklarinda daha
direngli olabilirler (Trzeciak, 2019). Bunlarm higbirinin zaman ya da yogun
emek gerektirmesi gerekmez: Johns Hopkins arastirmacilari hiimanistik
yaklasimi “hastalar i¢in anlamli bir fark yaratmak icin yeterli buldugu 40
saniyelik sefkat, birgogumuzun tibbi kayit yazilimimiza giris yapmaktan daha
az zamandir” seklinde yorumlamustir (Trzeciak, 2019; Fogarty, Curbow,
Wingard, McDonnell, Somerfield, 1999).

Hemgireler, akademik, klinik yonetim, hemsirelik yonetimi, meslek
orgiitleri olarak COVID-19 ile miicadeleye devam etmektedir. COVID-19 ‘lu
hastalarin hemgirelik bakiminda ve yonetiminde hemsire akademisyenler ve
meslek oOrgiitleri, destekleyici kilavuzlar, egitim videolar:, bilgilendirme
toplantilart vb. yapmaktadirlar. Bu siiregte, hemsirelik yonetimi saglik
calisanlarmin ve hasta giivenliginin saglanmasi, ¢alisma iklimi kosullarinin
(calisma saatleri, dinlenme molasi, beslenme, giyinme-dinlenme alani,
hasta/hemsire sayisi, hemsirelere psikolojik destek vb,) saglanmasi, yeterli
KKE’nin tedariki gibi pekgok konuda liderlik yapmaktadir (Baykara,
Eyliboglu, 2020; Fernandez ve ark., 2020; Liu ve ark., 2020; Zhang, 2020).
COVID-19 ile miicadelede hemsireler, kliniklerde ve acil servislerde
COVID-19  siiphesiyle  izlenen  bireylerde  triyajda, = pandemi
kliniklerinde/hastanelerinde COVID-19 tanili hastalarm biitiinciil bakiminda
yer almaktadirlar (Fernandez ve ark., 2020; Liu ve ark., 2020; Zhang, 2020).

4. Sonu¢

COVID-19, SARS-CoV-2 enfeksiyonunun neden oldugu yeni bir
hastaliktir. Kesin bir tedavinin yoklugunda, hemsirelerin giivenli ve kaliteli
destekleyici bakim ve egitim sunmada 6nemli bir rolii vardir. Hemsirelerin
saglik tesislerini ziyaret eden hastalar i¢in anahtar rolii, ilk 6ykii alma, triyaj,
numune toplama, ates ve halsizlik i¢in asetaminofen gibi semptomatik tedavi
icin ilag uygulamasi, iliskili bakteriyel enfeksiyon ig¢in antibiyotikler,
Spo2>%90'1 korumak i¢in oksijen uygulamasmi igerir. Kisisel hijyen, bol
stvi, proteinler ve vitaminler agisindan zengin besleyici bir diyet ve
enfeksiyon Onleme ve kontrol onlemleri, hemsirelerin yerine getirmesi
gereken diger temel gorevlerdir. Bununla birlikte, kritik hastalarda yogun
bakim {initesine yatis, gelismis hava yolu, mekanik ventilasyon, intravendz
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sivi uygulamasi, nazogastrik / parenteral beslenme, vazopressorler
gerekebilir. Burada hemsirelerin etkili izleme ve kaliteli kritik bakim
hemsirelik midahaleleri saglamalar1 gerekir. Ayrica, hemsirelerin, acil
durumlar ve afetler sirasinda risk ydnetiminin yam sira islerine yardimci
olmak i¢in saglam etik egitimi almak i¢in politikalar savunmasi ve bunlara
dahil olmas1 gerekir. Ayrica topluluklar1 korumaya devam etmek i¢in giicli
liderlige, agik yonlendirmeye ve birbirlerinden, isverenlerinden, halktan ve
hemsirelik kuruluslarindan siirekli destege ihtiyaglar1 vardir.

Bu baglamda Diinya Saglik Orgiitii 2020 yilim "Uluslararas: Hemsgire ve
Ebe Yili" olarak belirlemis, COVID19 pandemisi siirecinde hemsireler
ozverili saglik bakim hizmeti sunumu ile daha fazla anlam kazanmustir
(WHO, 2020). Uluslararas1 Hemsireler Konseyi (ICN) 2021 temas1t: Onceki
yillarin ardindan, “Hemsireler: Liderlik Edilecek Bir Ses'tir «, 2021 alt
temast “Gelecegin Saglik Hizmetleri i¢in Bir Vizyondur.” (ICN, 2021). ICN
Bagkan: Annette Kennedy, "Bu kiiresel COVID-19 salgini, diinyaya
hemsirelerin insanlar1 yasam boyu saglikli tutmada oynadiklar1 dnemli rolii
gosterdi”, “Saglik hizmetlerinde 6nemli kesintiler yasanirken, bakima erigimi
iyilestiren 6nemli yenilikler de yasandi. 2021'de hemsirelikteki degisikliklere
ve yeniliklere ve bunun nihayetinde saglik hizmetlerinin gelecegini nasil
sekillendirecegine odaklanacagiz. " demistir (ICN, 2021).
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1. Introduction

Fluorescence spectroscopy has gained great importance in the last 30
years. Its use in biological sciences is one of the main sources of this
importance. Steady steady fluorescence and time-resolved fluorescence
spectroscopy has become a dominant methodology in biotechnology,
biophysics, medical sciences and more [1]. Fluorescence spectroscopy is an
extremely sensitive method. Many radioactive tracers required for
measurements are not needed. This minimizes costs and difficulties.

1.1. Fluorescence

The interaction of a substance with light and the formation of an excited
electronic configuration is a fundamental event in fluorescence. When the
substance emits the light it receives, this emission is fluorescence or
phosphorescence. If the transition of a molecule from the excited singlet state
to the singlet ground state is luminescent, it is fluorescence. For
phosphorescence, a triblet excited state must occur and an electron spin
change is required. However, we will not go into details about this incident
here.

Fluorescence occurs in aromatic compounds. Fluorescence spectra; It
gives the intensity of the fluorescence against the properties of the light. This
property is the wavelength (nm) or wavelength of the light (cm™). Typical
representation of fluorescence is given by the jablonski diagram. The
Jablonski diagram is given in Figure 1 [2]. The Jablonski diagram
summarizes the radiative transitions caused by a light absorbance. This is the
fluorescence (F) and phosphorescence (P) event for many organic molecules.
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Figurel: Jablonskidiagram

1.2. Fluorescence Biomedical Sensor System Requirements

The use of fluorescence in chemical sensor requests requires highly
specific probes. To accomplish detection, molecules or structures with a high
desire to bind to the analyte are required. According to the IUPAC definition,
"A device that transforms chemical information, ranging from the
concentration of a specific sample component to total composition analysis,
into an analytically useful signal.” As can be understood from this definition,
a chemosensor consists of three basic requirements [3, 4].

1. It must be a component that selectively recognizes the analyte of
interest. Typically, there must be binding between the target analyte and the
component.

2. Some form of transducer element is required that converts the chemical
binding event into an easily measurable signal. (a signal receptor)

3. There should be a method for detecting and measuring physical change,
such as measuring an electric current or a mass or optical change and turning
it into useful information. (a physicochemical converter)

As can be seen from the description, the receptor selectively captures
target analytes and then the concentration of analytes is read by various
transducers [4].

The molecules detected in biomedical sensors are very diverse. These
include antibodies, enzymes, proteins and polymers. Biomedical sensors are
analytical devices that use identification elements that define them. They
have two basic components:

(i) a biological identification element (receptor) that enables particular
binding of a target to a receptor through biochemical interaction,
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(ii) converting the bio chemical answer into a measurable electrical signal
[3].

Other components of biosensors are input / output systems to operate the
sensing device. They are used to process reagents and samples required for
testing and are fluid systems.

In this section, fluorescence-based sensor systems are our topic. It is
better to make an appropriate definition by correcting the definitions and
requirements for understandability. Accordingly, in fluorescence-based
sensors, our signal is analytically fluorescence. Information about analytes is
obtained by monitoring fluorescence. Various parameters can be used to
detect in fluorescence monitoring, these are summarized below.

1. Fluorescence intensity (measured at specific wavelengths; usually band
maxima)

2. Fluorescence anisotropy
3. Fluorescence lifetime

These parameters appear as functions of excitation wavelength and
emission wavelength. When determining sensor interactions, it should be
noted that there are various possibilities due to the use of these parameters in
sensor structures.

Fluorescence based detection; It consists of monitoring fluorescence and
fluorescence parameters. It can occur through changes in fluorescence
parameters or through physicochemical procedures. It would be correct to
make a classification by taking these procedures and parameters into
consideration. The first of these are fluorescence quenching mechanisms that
cause fluorescence to decrease or disappear [5]. The second is the
fluorescence resonance energy transfer (FRET) mechanism based on the
transfer of energy between the species in the environment [6]. When
designing a sensor system, fluorescence anisotropy and / or fluorescence
lifetime data may accompany each of the mechanisms in the first or second
group. It should be noted that the variety and limits of data in a fluorescence-
based sensor system will be determined by the authors. However, the follow-
up of the basic fluorescence feature emerges as a necessity, not an option.

In the experimental section, a sample study using fluorescence quenching
based sensor system will be given and explained.

2. Dopamine

Dopamine is an important neuro transmitter operating in the central
nervous system [7]. Dopamine is varieties of tyrosine and essential to observe
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owing to their capability to estimate stress levels, mental ability, and
tiredness (Figure 4) [8]. It is a chemical that plays an important role in human
awareness, hormone excretion, remembrance, perception and the central
nervous system . It is known that when the Dopamine balance in the body is
disturbed, it causes Alzheimer's disease, Parkinson's disease and
schizophrenia [9, 10].

Hence, it is important to detect dopamine in human systems fluids.
Dopamine detection has been studied in several techniques, including
plasmon resonance, colorimetric, fluorescence, chemiluminescence, and
electrochemical methods. Among these, the fluorescence method is
advantageous for the quantitative detection of Dopamine due to some
properties. Low cost, simple and high precision are some of these features.

3. Fluorescent Based Dopamine Detection studies

Dopamine (DA) were given examples of some of the recent studies using
fluorescence-based latest approach for the sensitive and selective detection.

G. Mi, et al. 2021; Here, two emission peaks were obtained using orange-
red fluorescent AlSe quantum of yellow green fluorescent carbon dots. The
fluorescence of AlSe quantum dots was efficiently quenched by dopamine
and efficiently recovered by lysine / arginine (Figure 2). An on-off sensor
system has been created. Using the fluorescence intensity ratios, a linear
correlation was obtained in the range of 0-100 uM. Dopamine was detected
with limit of detection as low as 0.21 nM [11].

L -

Figure 2: Descriptive representation of the rational dual emission mechanism
for dopamine detection [11].

Y. Uppa, et al. 2018; Fluorescence quenching of the dye molecule by
silver nanoparticles (AgNP) was used. The degree of fluorescence quenching
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was found to be linearly linked to the concentration of Dopamine and the
number of AgNPs. With the proposed mechanism, a detection of 10.6 uM
could be made and the system was detected in the 1.0-5.0 uM operating
range [12] .

D. Bharathi, et al. 2018; Detection of dopamine in the micro molar range
was made. The study was carried out using fluorescence quenching
mechanism at room temperature. 3-MAB, a benzantrone derivative dye, was
used as a probe for fluorescence monitoring. The Stern-Volmer Equation is
analyzed and it is determined that the strengthening takes place through
dynamic strengthening, that is, reduction. Kinetics were studied using
different solvent mediums and time parameters [13].

T. Le, et al. 2017; Using fluorescence resonance energy transfer (FRET),
a correlation coefficient of 0.9809 and dopamine in the range of 5-25 ppm
was detected. ZnSe @ SiO2 was used as a donor and Gold nanoparticles
(AuNPs) were used as acceptors. AUNPs were absorbed non-covalently on
ZnSe® SiO2 and fluorescence decreased due to FRET. Fluorescence is
recovered in the presence of dopamine. This is an example of a "turn on"
sensor system. Its schematic representation is given in Figure 3. [14].

LY 4 ¢
® . @
o (¢
® o .

ZnSe@SiO, core-shell AuNP Dopamine

Figure 3: Schematic representation of FRET-based dopamine detection [14].

C.-h. Seo et al. 2010; A new FRET biosensor has been developed. As the
donor Alexa Fluor 594 (AF594) was labeled as protein A (PA) and anti-
dopamine labeled by Alexa Fluor 546 (AF546) was used as the acceptor. It
was obtained using fluorescence and phosphorescence spectroscopy for the
two fluorophores. FRET efficiency has been determined to be dependent on
dopamine concentration. Energy transfer between this fluorescent dye pair
enabled dopamine to be detected [15].
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4. Carbon Based Materials for Sensor Systems

Carbon-based nanomaterials are widely used as superior adsorbents [16-
18] in potential environmental applications in aqueous environments to
pragmatically chemicals [19] and heavy metals [20, 21] with high capacity
and selectivity. These materials are widely used in many sectors such as
paint, textile, paper, printing, cosmetics, food, and medicine [22, 23]. Dyes
and chemicals released into water from various industries cause serious
environmental problems. These materials used for adsorption are considered
highly efficient, cost-effective materials across all processes. Carbon-based
materials are in the advantageous class of materials as strong absorbents. GO
is a material with a surface area of 2630 m2 / g and has a much larger
specific surface area than many other materials [23]. Recently, studies based
on adsorption have been carried out to remove dye molecules [24] from
aqueous media with carbon materials. Different research groups were
investigated for the adsorption behavior of dye molecules on graphene
nanosheets [25], graphene oxide nanosheets [26], reduced graphene oxide
nanosheets (rGO) [27] / carbon nanotubes [28, 29] / carbon fibers [30].
Carbon materials are widely used in experimental studies with various
additives [31]. Experimental results showed that GO and its derivatives have
excellent adsorption capacity. It has been shown to be a promising adsorbent
material for removing dye molecules from aqueous solution.

Adsorption Kinetics. Adsorption using traditional adsorption approaches,
as summarized briefly below,

The adsorption capacity qge is calculated from the adsorption isotherms
using the equation below [32].

— (CO _Ce)V

qe m

1)

In this equation, Co and Ce shown define the preliminary and balance
concentrations of the compound (mg / L). m is the mass of adsorbent (g) and
V is the volume of the solution (L). The Langmuir isotherm has an approach
that is considered a surface with homogeneous binding sites. therefore it is
assumed that there is equal adsorption energy and no interaction between the
species. With this assumption, the following equation is obtained.

=t @
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If the terms in Equation 2 are defined; ge is the balance adsorption of the
compound (mg / g); Ce, balance concentration (mg / mL); xm is the highest
amount of adsorption per adsorbent (mg / g); b gives the Langmuir
adsorption balance constant (mol / L).

Desorption Kinetics. The desorption Kinetics of the adsorbed is calculated
with eq 3 [33]

desorption(%) = LV (3)

gem

where g, (mg/g) is the adsorption capacity. m (g) is the mass of the
adsorbent, and V (L) is the volume of the aqueous solutions. C, (mg/mL) is
the concentration adsorbed after desorbed from the adsorbent.

5. An Experimental Sample Study
5.1. Chemicals

In this study, competitive adsorption of PYY dye compound was
investigated. PyY compound are xanthene derivatives with a planar structure
and sub-groups of fluorenes dye which has found significant use in different
research [34] (Figure 4) Xanthene dyes are dyes that show high fluorescence.
Their solubility in water is very high. It has features such as low toxicity,
usability in vivo studies, light resistance. These features extend the
application areas of these dyes. These dyes find use in food, drug, cosmetics
and plastic due to these properties [35]. PYY was selected as a recognised
surface-active molecule with n—n interactions for applications. These dyes
are used for different purposes in sensor studies due to their adjustable optical
properties. [36].

A)

X B)
HC CH HaN o
3
CHj oH

CHs;

Figure 4: Chemical structure of (A) PYY and (B) Dopamine

5.2. Adsorption and Desorption Studies.

When the excitation wavelength was 500 nm, the PYY characteristic
emission peak was 563 nm. GO and Dopamine had no fluorescence
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properties (Figure 5). For both dyes, concentration-dependent emission peak
changes were followed. (Figure 6).

120 JR——
PyY
100 = Y
_—
=
< 804
S’
e
g 60 =
L
-
=
404
20 -
—
0
hd L) h 1) h 1) v I v I v L
520 540 560 580 600 620 640
Wavelength (nm)

Figure 5: Fluorescence spectra of PYY, GO, and Dopamine (Ae= 500 nm, pH
7.
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Figure 6: Fluorescence spectra of various concentrations excited at 500 nm

and calibration curve (attached curve) of PYY at 563 nm, pH 7.

Adsorption of PYY was analysed to observe the difference in
fluorescence intensity of PYY at different GO concentrations (Figure 7).
Fluorescence intensity of both dyes decreased with the supplement of GO
[37]. By analyzing the fluorescence intensity of PYY-GO based on the GO
concentration, the concentration of the dyes was calculated and accepted as
the equilibrium concentration of the dyes following adsorption (Table 1).
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Table 1. Experimental data of adsorption parameters in PY'Y-GO solution

GO Ce-PYY | ge-PYY
(mg/L) uM mg/g
2 5.01 495.0
4 4.27 432.5
8 2.97 378.7
12 221 315.8
16 1.47 283.1
20 1.01 249.5
28 0.63 191.8
40 0.39 140.2

Langmuir adsorption isotherms were plotted, and linear regression was
high (R? = 0.99). (Figure 3B-3D). The adsorption coefficients were obtained
by scheming the absorbance (mass per gram) graph against the balance
concentration of every constituent from the data in Table 1. The results
obtained showed linearity in the langmuir equation.

PyY in pure water
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Figure 7: Fluorescence quenching with increasing concentration of GO and
Langmuir adsorption isotherm (Attached curve) of PY'Y at room temperature,
(Aex= 500 nm, [PYY]=7.0x10° M, pH 7).
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The surface of GO sheets are negatively charged due to protein separation
from the hydroxyl groups. PYY is positively charged dyes. Therefore, they
have Strong affinity for the negative sides of the GO layers. Coulombic
interactions between opposite charges are inevitable when GO is added to the
medium [38, 39]. The inductive effect between protophilic groups and
electrophilic groups may also participate to these interactions [8]. As a result,
chemical groups of dye molecules with strong electronegativity do not form
hydrogen bonds with GO surfaces.

Finally, the adsorption abilities of the PY'Y and Dopamine were compared
and the adsorption free gibs energies were given in Table 1. As can be seen
from the data in the comparison of PYY and Dopamin, PYY was weakly
bound to GO layers (5.7 kJ / mol). PYY and Dopamine compounds showed
stronger interaction. Therefore, PYY can pass to the free solution from the
GO surface. The negative of AG showed that the process happens
spontaneously. Since the value of AG is small, it can be concluded that the
adsorption of PYY is weaker than the adsorption of Dopamine.

Moreover, PYY and Dopamine molecules adsorb in the hydrophobic
sides of GO layers owing to m - =m interactions. However, Dopamine
cooperates stronger with the hydroxyl groups of the GO layers owing to
hydrogen bonding. In previous studies, it is known that there are non-
covalent interactions between Dopamine and GO. Although, no strong
chemical interactions such as covalent bonds occurred. Moreover, we can
argue that the intermolecular interactions of Dopamine-GO complexes should
be stronger than in the case of PYY-GO. Because in the Dopamine-GO
complex, hydrogen bond formation occurs in addition to = - addition
interactions [40].

5.3. Detection of Dopamine

Fluorescence-based detection method is frequently used in the analysis of
biomolecules. Because they are great advantages such as sensitive, selective,
fast and cost-effective. In fluorescence-based bio-detection, graphene-based
materials are often used to reduce the fluorescence intensity, ie, fluorescence
quenching properties [40]. The recovery of fluorescence intensity occurs due
to strong interactions. This enables the fluorometric determination of the
components. When the fluorescence-based detection studies are considered,
on-off sensor systems have been used quite frequently. In this study, the
significant change was observed in the fluorescence of PYY/GO solution
with the supplement of Dopamine. The fluorescence of PYY was
interestingly recovered by 56 percent (Figure 8).
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Figure 8: Fluorescence spectra of PYY/GO in the presence of various
concentrantions of Dopamine. (Attached curve) Changes in fluorescence
emission for PY'Y upon the addition of 0-2200 uM of Dopamine. (Ae= 500
nm, [PYY]=7.0x10"° M, [GO]= 34 pg/ml, pH 7).

To further examine the implementation of the GO-based probing system
for Dopamine detection, the fluorescence emission spectra of this system
were taken using different Dopamine concentrations under optimized
conditions. Figure 5 was shown, the fluorescence intensity of the GO / PYY
complex increased from 0 to 600 pM with increasing Dopamine
concentration. No significant change was seen at concentrations greater than
600 uM.
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Figure 9: Langmuir adsorption curve, which depends on dopamine
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A linear relationship was found between C and C / | using dopamine
concentration C and fluorescence intensity |1 of PYY and is shown in Figure
9. The limit of detection (LOD) was calculated from the calibration curve
(Figure 8). While calculating lod, the miller formula (LOD = 36 / k; o:
standard deviation from the blank measurement (10 measurements); k: slope
of the calibration graph) was used [41, 42]. The LOD for dopamine was
calculated as 0.4 pM and this result was compared with the literature (Table
3). These results suggested that the probing system could simply be applied
to the quantitative determination of Dopamine. Compared to the previous
reports for graphene-based Dopamine determination with the fluorescence
spectroscopy representation in Table 2, we can see that the detection limit of
our study is comparable to most of the stated fluorescence methods.

Tablo 2. The comparison of different fluorescence-based Dopamine sensing

systems
System LOD Linear Range Reference
B-N-Cds 0.1 pM 1 pM-100 nM [43]
InP/ZnS QDs 875pM | 5nM-100 nM [44]
Ar-B(OH)3~ 03mM | 47.6uM-1.01M | [45]
TGA-CdS QDs 2.6nM | 39.4 uM-467 nM | [46]
AgNPs. 0.57 nM | 2.0-100nM [47]
AgNPs-Tb3p 0.42nM | 2.4-140nM [47]
GO 94nM | 0-50 uM [40]
SiNPs 0.3nM | 0.005-10.0 pM. [48]
PIN/GQDs@MIPs | 0.1nM | 0-1.2 uM [49]
B-CD-AuNCs 2nM 5-1000 nM [50]
NH2-G 20uM | 0.1-50 pM [51]
PPy/GQDs 0.01nM | 0.005-8 mM [52]
A-QDs 29.3nM | 0-20 uM [53]
FITC-GOs 02uM | 0-5000 nM [54]
PYY-GO 0.4 uM 2-600 uM this study
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As a result, the adsorption behaviour of PYY on GO layers was
determined defined by traditional Langmuir isotherms. The adsorption
energy of the dye on the GO surface was calculated as 5.7 kJ / mol. Since the
adsorption energy of dopamine is lower (7.3 kJ / mol) , a competitive
adsorption-desorption equilibrium was established. Dopamine replaced the
dye by passing it into the solution phase. Experimental data supported
theoretical calculations. This allowed PYY to recover its fluorescence
energy. Conditions were established for the detection of dopamine and the
LOD value was calculated as 0.4 uM. The addition of different modifications
to GO - dye complex system showed that its efficient competitive adsorption
can be used for the development of fluorescence biosensors.
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1. Giris

Eniirezis, tibbi bir hastalia veya konjenital bir anomaliye bagl
olmaksizin en az 5 yasindan biiyiikk cocuklarda uyku sirasinda tekrarlayici
nitelikte istemsiz idrar kacirilmasi, bu davranigin ii¢ ay siire ile en az haftada
iki kez ortaya c¢ikmasi, giysilerin veya yatak oOrtiilerinin idrarla islatilmasi
olarak tanimlanir. 5 yas ve okul oncesi ¢agda %10-15 oraninda gérﬁlﬁr'(l’z)
Yas ilerledik¢e %14-15 oraninda kendiliginden diizelme goriiliir. 7 yasinda
gocuklarin %10'unda, 10 yasinda ¢ocuklarin %5'inde, 11-12 yas ¢ocuklarda
%3.1, 12 ila 14 yas ¢ocuklarda %2 ila %3, 16-17 yas ¢ocuklarda %0.5 - 1.7
oraninda goriiliir. Erkek ¢ocuklarda kiz ¢ocuklara gore 1.5 - 3 kat daha fazla
gérﬁlﬁr'(3'5) Nokturnal eniirezis (NE), primer (PNE) veya sekonder (SNE) ve
monosemptomatik (MNE) ve monosemptomatik olmayan (NMNE) olarak
smiflandirtlir. PNE 5 yasina kadar 6 ay boyunca kesintisiz asemptomatik yani
gece kurulugu goriilmeyen NE bu en sik goriilen tipidir, SNE ise arka arkaya
6 ay boyunca gece idrar kontrolii olan ¢ocuklarda EN goriilmesidir, daha ¢ok
organik veya psikolojik nedenlerle iliskilidir. Vakalarm %75'i PNE'dir.®®
Monosemptomatik noktiirnal eniirezisi (MNE) olan ¢ocuklarda gece altini
islatma disginda bagka bir semptom goriilmez iken, monosemptomatik
olmayan nokturnal eniirezis (NMNE) te enurezisle beraber urgency, dyziiri,
idrar damlamasi1 gibi bagka semptomlarda gt')riiliir.(l'g'lo) Eniirezis nokturnali
cocuklarda davranis problemleri goriilmekte, suboptimal uykuya bagli olarak
kavrama ve algilama problemleri olusmakta buna bagl olarak ta okul
basarilar1 etkilenmektedir. Bazilarinda okulda ve arkadaslari arasinda sosyal
uyumda sorunlar yagama, 6zgiliven azligi goriilmektedir. Eniiretik ¢ocuklar
genellikle hastaligmm fark edilmesi dislanma, kiiglimsenme kaygisi
yasamakta olup, bu problemler ailesinden siirekli veya belirli zamanlarda ayr1
kalan ¢ocuklarda daha fazla gérﬁlmektedir'(ll'l5) Eniirezis nokturnanm neden
oldugu stres ¢ocuk ve aile iizerinde anksiyeteye neden olmakta aile igi
siddete maruz kalabilmektedirler. Ayrica ailelerine ekonomik olarak ta yiik
olmaktadirlar.  Sekonder NE’te psikoljik problemler daha fazla
goriilmektedir.® Enurezise bagl psikolojik bozukluklar kiiltiir ve gelismislik
farki olmaksizin %12 ile %14.3 oraninda goriilmektedir.) Sekonder
eniiretikler de ise anne babanmn ayrilmasi, hane degistirme, kardes dogumu,
aileden gecici olarak ayr1 kalma, kazalar gibi olaylarla da iligkili olarak,
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ayrica kuru kalmanin rahathgmi biliyor olmalar1 nedeniyle psikolojik
bozukluk goriilme orant %70'lere ¢ikabilmektedir.

2. Etiyopatogenez

NE de etiyopatogenez ile ilgili nokturnal poliiiri, azalmig fonksiyonel
mesane kapasitesi ve uykudan uyanma giicliigii basta olmak iizere birgok
teori One sirilmiis olsa da etiyopatogenez heniiz net degildir.
Etiyopatogenezde genetik faktorler, konstipasyon, psikososyal faktorler, iist
hava yolu obstriiksiyonu, beslenme aligkanliklart da sorumlu tutulmustur.
(Tablo 1)

2.1. Nokturnal Poliiiri

Nokturnal poliiiri, uyurken idrar {retiminin artmasidir. Cocugun gece
kagirdig1 idrar miktar1 (gece kullanilan bezin tartilmasi), gece yapilan normal
igeme ve sabah ilk idrarinin hacmi toplanarak gece idrar iiretimi hakkinda
bilgi sahibi olunur. Eger bu toplam hastanin yasindan beklenen mesane
kapasitesinin (BMK) %130’undan fazla ise hastada noktiirnal poliiiri
varligindan bahsedilir.***® Nokturnal poliiiri uyumadan dnce sivi alimina ve/
veya azalmig antidiiiretik hormon (ADH) salgilanmasima bagl olabilir. ADH
sadece idrar iretimini azaltmaz ayrica mesane kapasitesinin artmasma da
yardimcet olur. ADH'in sekresyonundaki sirkadiyen ritme bagli olarak uyku
sirasinda daha fazla salgilandigi i¢in uyku sirasinda idrar ¢ikist yaklasik
olarak %50 azalir. Azalmis ADH salmimu ile ilgili iki teori vardir. Birincisi
sekresyonunda azalma ikinci ise ADH'a direngtir.

Tablo 1.Nokturnal eniirezisde etiyopatogenez

NE'de Etiyopatogenez
Nokturnal politiri

- Uyumadan 6nce sivi alinmast
- Azalmig ADH sekresyonu

- Sekresyonun azalmast

- ADH resistansi

- Poliiiri

- Mesane kapasite azlig1
Fonksiyonel mesane kapasite azlig1
- ADH eksikligi

- Detrusor agir1 aktivitesi
Uyanma gii¢liigi

Genetik faktorler
Konstipasyon

Psikososyal faktorler

Ust hava yolu obstriiksiyonlari
Beslenme aligkanliklari
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NE'i olmayan ¢ocuklarla kargilastirildiginda NE'i olan ¢ocuklarda ADH
sekresyonunun az oldugu bircok ¢alismada gosterilmistir. Bunun NE'li
hastalarmn yaklasik olarak 2/3 iinde oldugu bildirilmistir. Fakat ADH'a direng
tam olarak kanitlanamamistir. Azalmig ADH hem poliiiriye hemde mesane
kapasitesinin azalmasma neden olmaktadir. Idrar iiretimi ile mesane
kapasitesi arasindaki uyumsuzluk nedeniyle mesane erken dolmakta buda
¢ocugun idrar yapmak i¢in sik uyanmasina, uyanmakta giicliik ¢ekenlerde ise
NE'e yol a¢maktadir.161°2%

2.2. Azalmis Mesane Kapasitesi

Azalmig mesane Kkapasitesi; c¢ocuklarda normal mesane kapasitesi
(yas(y1))/2+6)x30ml) formiili ile bulunur. Bu formiile goére 5 yasinda
yaklagik normal bir mesane kapasitesi yaklasik 255 ml, 10 yasinda ise
yaklasik 330 ml'dir.??) Ancak NE'i olan ile NE'i olmayanlar arasinda giindiiz
mesane hacminde bir farklilik goriilmemistir. Aksine gece NE'li hastalarda
mesane depolama fonksiyonunda bir azalma oldugu gosterilmistir. Anatomik
farkliliklar olmaksizin gece isenen idrar miktarlarinm az oldugu
gosterilmistir. Bu nedenlerle mesane kapasitesinin azalmasi NE i¢in ayr1 bir
faktor olabilir.*¥

2.3. Detriisor Asirn Aktivitesi

Detriissor asir1 aktivitesi; NE'li ¢ocuklar ile saglikli yasitlarma kiyasla
fonksiyonel mesane kapasitelerinin 6nemli 6l¢iide az olmasi ve detriisor
aktivitesi i¢gin olast daha diisiik bir basing esigine isaret etmekte buda detriisér
asir1 aktivitesinin NE'de mesane disfonksiyonuna neden olabilecegi teorisini
akla getirmektedir. NE'li cocuklart ile saglikli yasitlarina kiyasla fonksiyonel
mesane kapasitelerinin 6nemli dlgiide az olmast ve detriisér aktivitesi igin
olast daha diisiik bir basing esigine isaret etmekte buda detriisor asiri
aktivitesinin NE'de mesane disfonksiyonuna neden olabilecegi teorisini akla
getirmektedir. %

2.4. Uykudan Uyanma Bozukluklar

Uyku uyarilma bozukluklari: NE li hastalarda mesane doluluk ve
kontraksiyonlarinin algilanmasi ve inhibisyonunda gelisimsel bir gecikme
olup, iseme diirtiisii ile uykudan uyanma becerisinde bir uyumsuzluk
mevcuttur. Bunun uyku bozuklugundan mi yoksa mesane beyin
iletisimsizliginden kaynaklandig1 belirsizdir. Baz1 c¢aligmalarda NE'i olan
hastalarda uyurlarken detriisor instabilitesi oldugunu ancak uyanikken
olmadigini, NE'li ¢ocuklarin diger c¢ocuklara goére daha derin uykuya
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egiliminin oldugunu goéstermistir. Cocuklarda yas ilerledikge uyanma esikleri
diiser, NE'li ¢ocuklarda ise bu seyirde gecikme oldugu goriilmistiir. Santral
sinir sisteminin maturasyonu ile pek ¢ok ¢ocukta bu durum diizelmektedir.
Eniiretik ataklarin genellikle non-REM (Rapid Eye Movements) fazindan
uyanirken (genellikle dordiincii donem) olustugu, en az REM fazinda ortaya
ciktig1 gésterilmistir'(ze'zg) Mesane beyin baglant1 disfonksiyonu Yapilan
calismalar NE'li hastalarin sik kortikal uyarilara sahip oldugunu ancak
tamamen uyanamadigini, bu uyarilmalarin dengesiz mesane kasilmalari ile
ilsikili oldugunu uyarilma merkezinin mesaneden gelen sinyallerle baskilanip
mesane beyin disfonksiyonuna yol agabilecegini disiindiirmiistiir. Bazi
yazarlar, uyku sirasinda isemeyi engelleme yeteneginin azalmasinin, islevsiz

bir pontin tegmentumdan kaynaklanabilecegi sonucuna varmuglardir-®%3V

2.5. Genetik Faktorler

Genetik faktorler, her iki ebeveynde eniirezis hikayesi olmasi durumunda
NE insidans1 %77 riskin ise normal ebeveynleri olan ¢ocuklara gore 11.3 kat
arttigl, ebeveynlerin birinde olmasi durumunda insidansin %44, riskin ise
normal ebeveynleri olan ¢ocuklara gore 5 - 7 kat arttig, ikisinde de yoksa
insidans orant %15 olarak bildirilmistir. Yapilan calismalar eniiretik
hastalarmn yaklasik %45’inin otozomal dominant kalitimla uyumlu oldugunu
eniirezis gelistirme egiliminden 8q,12q,13q,22q genlerinin sorumlu oldugunu
bildirmislerdir. >

2.6. Konstipasyon

Konstipasyon barsak hareketlerinde azalma olup 6 aylik bir siiregte
haftalik gayta ¢ikisinin iigten az olmasidir. NE'li ¢ocuklarda konstipasyon
oranlart yiiksektir.(37’38) Konstipasyonun NE nasil yol agtigr ile ilgili gesitli
teoriler ileri siiriilmiis gaytanin fiziksel varligmnin olusturdugu kitlenin direkt
olarak mesane iizerine etkili olabilecegi, pelvisin en dar yerinde mesanenin
oldugu ve gocuklarn mesane kapasitesinin az olmasi nedeniyle gaytanin
kitlesel hacminden etkilenebilecegi dﬁsﬁnﬁlmﬁstﬁr.(sg)

2.7. Psikososyal Faktorler

Psikososyal faktorler; on yas ve tizerindeki primer NE’li gocuklarin
onemli bir kisminda dikkat eksikligi hiperaktivite bozuklugu(DEHB) ile
iligkili semptomlar gézlenmistir. NE'i olan 6 yas ve lizerindeki DEHB tanist
alan g¢ocuklarm %30’unda o6zellikle primer NE saptanmistir. Yapilan bir
caligmada eniiretik grupta hiperaktivite puani agisindan bir fark yokken
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dikkat eksikligi puani kontrol grubundan anlamli olarak yiiksek bulunmustur.
Erken ¢ocukluktaki stresli olaylar eniirezis riskini artirir, 404

2.8. Ust Hava Yolu Obstriiksiyonu

Ust hava yolu obstruksiyonu, NE'in adenoid vejetasyona bagl iist hava
yolu obstriiksiyonu olanlarda olmayanlara gore daha fazla goriildiigii, yapilan
cerrahi sonrasinda iist hava yolu obstriiksiyonu diizelen hastalarin %36 ile
%63’linde eniirezisin de diizeldigi gérﬁlmﬁgtﬁr.(42'43)

2.9. Beslenme Ahskanhklar

NE'li ¢ocuklarin yaklagik %10’unda etiyolojide besin alerjisinin rol
oynayabilecegi diisiinilmiistiir. Yiiksek oranda kafein igeren igecekler,
kakao, turunggiller tiiketilmesi hastada mnoktiirnal poliliriye neden
olabilmektedir. Bagka bir hastalik nedeniyle kisith diyet alanlarda NE'in
diizeldigi gozlemlenmistir, %)

3. Tam

Primer eniirezis tanisnda en oOnemli adim toplumun NE hakinda
bilgilendirilmesi, eniiretik sikayeti olan hastalarm saglk kuruluslarma
basvurmalarmin saglanmasidir. Aile ve ¢ocuk klinige bagvurduktan sonra
rahat, sicak ve samimi bir ortam saglanmalidir. NE'in sadece kendilerinin
sorunu olmadig: toplumda belli bir oranda goriildiigii belirtilmelidir. Tanida
anamnez, fizik muayene, invaziv olmayan testler ve invazif testler
kullanilmaktadir. (Tablo 2)

Tablo 2. Nokturnal eniirezisde tani

NE' de Tani

Anamnez

Fizik muayene
Non-invaziv testler

- Idrar analizi

- Iseme giinliigii
-Semptom skorlamast
-Uroflovmetri

-Uriner sistem USG'si
Invaziv testler

- Iseme sistoiiretrografisi
- Urodinamik calismalar
- Sistotiretroskopi
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3.1. Anamnez

Sorular aileye cevap verebiliyorsa ¢ocuga da sorulmalidir. Ailede ve
akrabalarda olup olmadigi sorgulanmali varsa devam edip etmedigi kag
yasinda diizeldigi sorulmalidir. Bize hastaligin seyri hakkinda fikir verebilir.
Swniflandirma igin hastanin 6 ay kuru kalip kalmadigi, iseme aligkanliklari,
defekasyon aliskanliklari, beslenme ve sivi  alma  aligkanliklart
sorgulanmalidir. Bu arda c¢ocugun hareketleri ve dikkat durumu
gozlemlenmelidir. Eger SNE diisiiniiliyorsa ¢ocugun psikolojisin
etkileyecek bir durum olup olmadigi hatta cocuga cinsel istismarda
sorgulanmalidir. Ozellikle normal tuvalet aliskanligi kazanmis bir ¢ocukta
daha sonra ortaya ¢ikan iseme bozukluklar1 durumunda cinsel istismar
ihtimali de gbz Oniinde tutulmalidir.“® Iseme aliskanliklar1 sorgulanmals,
gecede birden fazla idrar kacirip kagirmadigi, giindiiz ani sikigmalar1 olup
olmadigi, giindiiz idrar kagirip kagirmadigi ¢amasirinda islaklik olup
olmadig1 sorgulanmalidir. Bu sorular1 cevaplart mesane kapasitesi, detriisdr
asirt aktivitesi hakkinda bilgi verir. Idrar yaparken zorlanma kesik kesik
yapma, idrarin1 tam yapamadigi hissi bize mesane disfonksiyonu hakkinda
bilgi verir. Gayta inkontinansi, gece uyku esnasinda horlama, sayiklama,
nefes almaya ara verme olup olmadigi sorgulanmalidir. Hastanin tekrarlayan
iriner enfeksiyonu olup olmadigi, hastaya iirolojik bir islemin yapilip
yapilmadig1 sorgulanmalidir. Iyi bir anamnez, anamnez sirasinda aile ve
¢ocuga verilen giiven duygusu hastaligm tani, tedavi ve takibinde klinisyene
biiyiik faydalar saglar.

3.2. Fizik Muayene

Fizik muayenede oncelikle hastanin normal muayenesi yapilmali 6zellikle
genital ve sakral bolge dikkatle incelenmelidir. Camasirinda 1slaklik ve gayta
strlintiisii, genital bdlgede idrar irritasyonuna bagli kizariklik, aniis
¢evresinde gayta siiriintiisii olup olmadig1 kontrol edilmelidir. Palpasyonla
mesanede glob ve batinda sert gayta olup olmadigi kontrol edilmelidir.
Erkeklerde meatal darlik kizlarda labial sinesi ekarte edilmelidir. Ozellikle
alt ekstremitelerde motor giicii, tonunun ve reflekslerin degerlendirilmesi
bize ndrojen mesane hakkinda fikir verebilir.*”

3.3. invaziv Olmayan Testler
3.3.1 idrar Analizi

Idrar analizi; International Continance Society'e gore idrar analizi NE'de
rutin olarak Onerilen tek testtir. Enfeksiyon varligini veya diabetes insipidus
gibi olas1 nedenleri diglamak i¢in bir idrar testi yapilir. Bu test bize idrarin
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yogunlugu, enfeksiyon olup olmadigi, hematiiri, glikoziiri, proteiniiri,
kristaliiri olup olmadig1 hakkinda bilgi verir. Glikoziiri ve proteiniiri varsa
kan Ornekleri alimmalidir. Hematiiri varhigi daha fazla radyolojik inceleme

gerektirebilir. Enfeksiyon varsa idrar kiiltiirii istenmelidir, "

3.3.2. iseme Giinliigii

Iseme giinliigii; giindiiz semptomlarim diglamak igin iseme giinliikleri
veya anketler kullanilir. Bir giin boyunca ¢ocugun aldigi sivi miktari, iseme
siklig1, isenen idrar miktari, digkilama sayisi, sikisma ve/veya sikigma
inkontinans1 sayismnin ve gece kagwrma durumunun kaydedildigi bir
glinliiktiir. Bu giinliik ¢ocugun sivi alma zamani, bagirsak ve mesane
fonksiyonlar1 agisindan bilgi vericidir. Ideal olam1 3 ardisik giin boyunca
doldurulmasidir ve bu giinlerden birinin hafta sonuna denk getirilmesidir.
Dogru tutulan bir iseme giinliiglinde isenen en yilksek hacim mesane
kapasitesi hakkinda bilgi vericidir. Eger bu hacim g¢ocugun yasgindan
beklenen mesane kapasitesinin %50’sinden az ise hastada fonksiyonel veya
anatomik mesane kapasite distkligii distnilip tedavi bu yonde
planlanmahdlr.(48)

3.3.3. Semptom skorlamasi

Semptom skorlamasi; semptomlarm siddeti ve de tedaviye olan cevabi
takipte semptom skorlama formlar: kullanilabilir Bu amgla Disfonksiyonel
Iseme Semptom Skorlamasi (DISS) ve Pediatrik Uriner Inkontinans Yasam
Kalitesi Skorlamas1 (PIN-Q) kullanilabilir.“?

3.3.4. Uroflowmetri

Uroflovmetri; akim paterni ve iseme hiz1 gibi ¢ok degerli bilgiler veren
invaziv olmayan bir testtir. NE hastalarinda altta yatan iseme bozuklugunun
tespitinde faydahdir. Urofovmetri esnasinda yiizeyel perineal elektrodlar
kullanilarak yapilan EMG’li iiroflovmetri bize detriisdr sfinkter disinerjisi
hakkinda 6nemli bilgiler verebilir. Eger tirofowmetride bir uyumsuzluk tespit
edilirse islem tekrarlanabilir.“® Uroflowmetriden sonra ultrasonografi(USG)
ile rezidii idrarda bakilabilir.

3.3.5. Uriner Sistem Ultrasonografisi

Uriner Sistem Ultrasonografisi; giindiiz inkontinans1 basit idrar tetkikinde
hematiirisi olan tiim hastalara iiriner sistem ultrasonografisi yapilmalidir.
USG bize kongenital {iriner anomaliler, batinda kitleler, artmis mesane duvar
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kalinlig1 hakkinda bilgi verir.Ayrica USG ile mesane kapasitesi ve rezidii
idrar miktar1 élc;iilebilir.(So-sa)

3.4. invaziv Testler
34.1. iseme Sistoiiretro Grafisi

Iseme sistoliretrografisi mesanenin anatomik detaylarini, vezikoiireteral
reflii varligini ve {iretra davraniglarini gostermesi agisindan onemlidir. ¥

3.4.2. Urodinamik Cahsmalar

Urodinamik calismalar NE'li hastalarda diisik mesane kapasitesi ve
azalmis mesane kompliyansi veya detriisor asir1 aktivitesi gibi depolama
bozuklugu disiiniiliyorsa yapilmalidir. Bize detriisor sfinkter disinerjisi
hakkinda da bilgi verir, 5"

3.4.3 Sistoiiretroskopi

Sistoliretroskopi anestezi altinda yapilan bir islemdir. NE'de nadiren
gerekir.  Infravezikal  obstriiksiyona sebep  olabilecek  patolojiler
diistiniiliiyorsa ve agiklanamayan bir hematiiri varsa  yapilabilir.®¥
Etiyopatogenezi daha iyi anlayabilmek i¢in objektif uyarilma esikleri iizerine
yeni caligmalar, beyin sap1 ve frontal loba odaklanan ndrogoriintiileme
caligmalari, spesifik gen lokuslarma bagli kalitsal eniirezisli deneklerde
proteomik analiz onerilmistir.®®

4. Tedavi

NE'in ¢ocuk ve ailesi i¢gin olumsuz psikolojik ve sosyal sonuglar1 vardir.
Tedaviye ¢ocugun ve ailenin psikolojik durumu, sosyal durumu ve kiiltiirel
geemisi dikkate alinarak 6 - 7 yasinda baglanmalidir. Aileler sorunun spontan
diizelemeyebilecegi tedavinin gecikmesi ve cezanin durumu daha da
agirlastirabilecegi konusunda uyarilmalidir. Tedavide en 6nemli adim aile ve
gocugun tedaviyi istemesi, bu konuda hekime giivenmesi ve  NE'in
tedavisinin olduguna inanmasidir. Tedavide farmakolojik ve
nonfarmakolojik yontemler kullanilir. Non farmakolojik yontemler temel
tiropati ve eniiretik alarm basta olmak iizere akupunktur, hipnoterapi,
psikoterapi, manuel terapi (chiropractic manipulation), elektroterapi ve
bitkisel tedavidir. Farmakolojik tedavide ise desmopressin, trisiklik
antidepresanlar, antimuscarinicler, nonsteroidal antiinflamatuarlar
kullanilmaktadir. Farmakolojik ve alarm tedavisi en Onemli iki tedavi
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yontemidir. Diger tedaviler destekleyici tedavilerdir. Alternatif tipta ise
ozellikle Uzak Asya'da Suoquan haplari kullanilmaktadir. Etiyolojide
kabizlik veya uyku apnesi distiniilityorsa pediatri ve KBB kliniklerine
konsiilte edilmeli ve tedavisi saglanmalidir. (Tablo3) Eniirezisli tiim
hastalara stvi alimmm sinirlandirilmas: rutin olarak Onerilse de etkinligi
kanitlanmamistir. Benzer sekilde, idrar soktiiriicii etkisi olan igeceklerden
(kafein igerenler gibi) kac¢milmas:t Onerilir, ancak bunun etkisi de
aragtirtlmamistir.  Alarm tedavisi ve farmakolojik tedavi asil tedavi
yontemleri olup, diger tedaviler tek basina veya destekleyici tedavi olarak
uygulanabilir.

4.1. Nonfarmakolojik Tedavi
4.1.1. Temel Uroterapi

Temel iiroterapi; igeme bozukluklarinda cerrahi ve farmakolojik tedavi
haricindeki tedavileri kapsayan terminolojidir. Uroterapi daha ¢ok iseme
disfonksiyonlarinda ve nonmonosemptomatik noktiirnal eniirezisde etkili
olmasma karsin noktiirnal eniirezli ¢ocuklarm tiimiinde ilk basamak tedavide
kullan111r.(59'6°) Gilinlik motivasyonu ve sorumluluk; bunda ama¢ ¢ocugu
motive etmektir. Bunun i¢in bir ¢ok yontem kullanilmaktadir. Kuru kaldigi
her giin ve/veya haftalik ve ya aylik hedefler i¢in gocuga cesitli ddiiller
verilebilir® Bazi aragtirmacilar tarafindan gocugun islatigi  yatag
kendisinin toplamasi, ¢amasirlar1 kendisinin yikamasi gibi cezalar onerilse de
bu ¢ocugun psikolojisini daha da bozabilir. Mesane egitim egzersizleri ¢ok
uzun yillardir mesane kapasitesini arttrmak amaci ile NE tedavisinde
kullanilan bir davranis tedavisi seklidir. Mesane egitiminde amag fonksiyonel
mesane kapasitesini arttirmaktir.®? NE olanlarda mesane kapasitelerinin NE'i
olmayanlara gore diisiik oldugu tespit edilmistir. Mesane egitiminde,
fonksiyonel mesane kapasitesini arttrmak i¢in iseme araliklarinin bilingli
olarak uzatilmasi, sivi alimmi arttirip miksiyonun ertelenmesi, pelvik taban
kaslarinin gelismesi ve sfinkter kontroliinii arttirmak i¢in miksiyon sirasinda
idrarm  aralikli  tutulmasi  6nerilmistir.®®  Kuru yatak  egitiminin
uygulanabilmesi i¢in hem ailenin hem ¢ocugun maksimum uyumu gerekir.
Uygulamanin hem aile hem de ¢ocuk tarafindan uygulanabilmesi zor olmasi
nedeni ile ¢ok fazla yaygin olarak kullanim alani bulamamistir. Cocuk yataga
gitmeden Once mutlaka tuvalete gitmesi gerekmese de tuvalete gitmesi
sOylenir. Cocuk gece kontrol edilir. Hangi saatlerde idrar kagiriyorsa
gozlemlenir. O saatlerde ¢ocuk idrar yapmasi i¢in uyandirilir. Uyandirma
araliklar1 cevaba gore arttirilip azaltilabilir, ©+ %)
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Tablo 3. Nokturnal eniirezisde tedavi

NE'de Tedavi

Non farmakolojik metodlar
Basic urotherapy Temel iiroterapi
- Mesane egitimi
- Kuru yatak egitimi
Enuretik alarm
Akupunktur,  hipnoterapi, manuel terapi
(chiropractic manipulation), elektrotherapi
Herbal tedavi
Farmakolojik Metodlar
Desmopressin
Trisiklik antidepresanlar
- Imipramine, reboxetin
Antimuskarinikler
- Oxybutinin, tolterodin
Kabizlik tedavisi
Ust hava yollar1 obstriiksiyonu tedavisi

4.1.2. Alarm Terapisi

Alarm terapisi motive olmus ve uyumlu ailelerde alarm tedavisi iyi bir
secenektir. Alarm terapisi giinlimiizde Avrupa ve Amerika {iroloji
kilavuzlarinda ~ monosemptomatik  noktiirnal  eniirezis  tedavisinde
desmopresin ile birlikte ilk basamak tedavileri olusturmaktadlr.(67) Bazi
iilkelerde alarm tedavisi denenmeden desmopressin verilmesi kisitlanmistir.
Alarm tedavisinin mekanizmasi tam olarak anlasilmasada ¢ocugun iseme
oncesi uyanmaya sartlanmasini yada uyku sirasinda mesanenin bosaltilmasini
engellemeyi amaglayan edinsel tip davranigsal tedavidir.®® NE siklig1 fazla
olan hastalarda daha etkilidir. Detrusor asir1 aktivesi diisiiniilen hastalarda
alarm tedavisi se¢imi uygun olmayabilir. Kullanilma yeri ve uyar sekilleri
zaman ic¢inde degisiklik gostermistir. Giinlimiizde sensér kismimnin
camasirlarin igine yerlestirildigi portable sistemler mevcuttur. Zil, vibrasyon
ya da goze 151k uyarist veren alarm cihazi tipleri mevcut olup en sik
kullanilan alarm cihazi tipi ses uyaris1 veren alarm cihazlaridir.®? Alarm
¢ocugu uyandirmada basarisiz olursa ¢ocuk aile tarafindan da uyandirilabilir.
Alarm tedavisi etkinligi hemen baslamayacag1 ailelere énemle anlatilmali
kesintisiz olarak her aksam kullanilmalidir. 6 - 8 hafta sonra hastalar tekrar
degerlendirilmeli bir degisim gozlenmedigi takdirde alarm tedavisi kesilmeli
baska tedavilere gegilmelidir.(m‘”) Toplam tedavi siiresinin 16 haftay:
gegmemesi, tedaviye yanit alinmasi durumunda ardisik 14 giin kuruluk
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izlenmesi durumunda tedavinin kesilmesi Onerilmistir. Basar1 oranlar1 %50 -
80 arasinda, 6 ay i¢inde relaps oranlar1 ise %12 - 30°dur.™

4.1.3. Akupunktur

Akupunktur cildin anatomik noktalarmmn degisik tekniklerle uyarilmasi
islemidir. Somatik sensoriyel uyarinin bir formu olup viicuttaki noktalar
lazer, manuel veya elektriksel ince bir igne ile uyarilir. Uyar1 noktalar1 olarak
S2 - S4 segmentleri secilir. Cin literatiiriinde aragtirmacilar basar1 oranini
%73 - %98 olarak bildirmislerdir. Basar1 orant bu kadar yiiksek
bildirilmesine ragmen ¢ocuk hastalara igne uygulamak konusundaki zorluklar
nedeni akupunktur tedavisi kullanimi kisith kalmigtir, 7

4.1.4. Hipnoterapi

Hipnoz tedavisi; hasta hipnotize iken uygulanan bir tedavi sekli olup,
hipnoz sirasinda siirekli olarak gece idrar hissi oldugunda uyanacagi, gece
boyunca mesanesinin daha fazla idrar alabilecegi, idrarini kontrol edebilecegi
ve sabah kalktiginda yatagmin kuru olacagi telkin edilir. Yapilan
aragtirmalarda basar1 oram1 %68 - %70 olarak bildirilmistir. Kargilagtirmali
aragtirmalarda bir ¢aligmada hipnoz grubunda %68 oraninda bir iyilesme
goriiliirken imipramin grubunda %24, baska bir ¢alismada ise hipnoz

tedavisinde %19, eniiretik alarm tedavisinde ise %54 basar1 bildirilmistir."”
80)

4.1.5. Manuel Terapi

Manuel terapi; 6zel tekniklerle yapilan, sadece elle uygulanan, cihaz ya
da makineye ihtiyag olmadan yapilan fizyoterapi seklidir. Ozellikle
neuroimpulse protokoliinii kullanan chiropractic manipulative terapi ile
olumlu sonuglar elde edilmistir. PNE'si olan 5 - 18 yas araligindaki 33
hastanin sonuglar1 degerlendirilmis, 22 hastanin 1 yillik tedaviden sonra tam
olarak iyilestigi ve basart oranini %66 olarak bildirilmistir.®" Her hangi bir
advers etkiden bahsedilmemistir. Manuel terapinin EN de kullanilmasi i¢in
daha fazla ¢alismaya gerek vardir.®

4.1.6. Elektroterapi

Elektroterapi; son zamanlarda asir1 aktif mesane (AAM) olan hastalarda
alternatif bir tedavi olarak bildirilmistir. Transdermal parasakral elektriksel
sinir  stimiilasyonunun (TCPSE) semptomlar1 %63'e kadar azalttig
gésterilmistir.(gs) TCPSE uygulanan PMNE hastalarinda yapilan bir
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calismada, tam yanit %43 ve kismi yamt %21 olarak bildirilmistir. ®¥ ik tibbi
tedaviye veya biofeedback'e refrakter olan hastalarda yapilan bir ¢alismada,
transcutaneous electrical nerve stimulation (TENS)'in yanit orami 3 aylik
tedaviden sonra %70,4 olarak bulunmustur. Extracorporeal magnetic
innervation (ExMI)'n akut inhibitdr etkisiyle tedavi direngli ¢ocuklarda
fonksiyonel mesane kapasitesini artirabilecegi bildirilmistir. 5

4.1.7. Herbal Terapi

Herbal terapi; Suoquan haplari, NE'nin tedavisi i¢in eski ¢aglardan beri
Dogu Asya'da yaygin olarak kullanilmaktadir. Suoquan, esit oraninda
Alpinia Oxyphylla Miqg, Dioscorea Opposita Thunb, and Radix Lindera
kullanilarak hazirlanan bir karigimidir. Sik idrara ¢ikmayi ve idrar sizintisini
durdurmak igin kullanilir.®*®" Giiney Kore'de Suoquan, NE ve sik veya acil
idrara ¢ikma gibi idrar yolu semptomlarini iyilestirmek i¢in yaygm olarak
kullanilmaktadir. Haplar, kapsiiller, tabletler ve kaynatma maddeleri gibi
¢esitli Suoquan formlari mevcuttur. Yapilan bir sistematik derlemede basart
orani %95 olarak bulunmustur.(gz)

4.2, Farmakolojik Tedavi
4.2.1. Desmopressin

Desmopressin; kanitlanmis gece poliiirisinde desmopressin  birinci
basamak tedavidir. Desmopressin ayrica liroterapi goren hastalarda, okul
gezileri, yatililar veya tatiller gibi 6nemli geceler siiresince kullanilabilir. Bir
arginin vazopressin analogu olan desmopressin, MNE tedavisinde siklikla
kullanilir. MNE'li ¢ocuklarin biiyilk bir kisminda, anormal vazopressin
salinimi nedeniyle noktiirnal poliiiri gériih'ir.(gs) Kanitlanmis poliiiri yoksa
MNE'li ¢ocuklarda desmopressin alarm tedavisinden sonra ikinci basamak
tedavi secenegidir. Desmopressin, agizda eriyen tablet veya burun spreyi (0.1
mg/ml) formunda mevcuttur. Giiniimiizde en ¢ok agizda eriyen tablet formu
kullanilmaktadir. Tedaviye 120 pg tablet ile baslanwr. Uyumadan 30 - 60
dakika once verilir, etkileri doz alindiktan sonra 8 - 10 saat kadar siirer. 14
giin sonunda tedaviye cevap alnamaz ise doz 240 pg'a yiikseltilebilir.®*” PNE
tedavisinde, uygulamanin bir saat dncesinden, 8 saat sonrasina kadar sivi
alimi miimkiin olan en alt diizeye smirlandirilmalidir. Sivi aliminin
kesilmedigi bir tedavi, su tutma/hiponatremi belirtileri veya semptomlarma
(bas agris;, mide bulantisvkusma, kilo alma ve ciddi vakalarda
konviilsiyonlar) yol agabilir. Tedavi basarili olursa tedaviye 3 ay devam
edilir, niikks olursa 3 aylik tedaviler halinde devam edilir. Ani olarak
kesilmemeli planli bir sekilde tedavi sonlandirilmalidir. Ani sekilde tedavinin
sonlandirilmasi yiiksek eniirezis niiksii ile sonuglanir. Planl sonlandirmalarda
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relaps oranlart daha diigiiktiir.® Tedaviye yanit %60 - 70 arasinda
degismektedir. Eniirezisli ¢ocuklarm yaklasik %30'u tam yanit verirken
%40"nda kismi yanit vardir. Nonsteroid antiinflamatuarlarla beraber

kullanilmamalidir. ®%®

4.2.2. Trisiklik antidepresanlar

Imipramin ve diger trisiklik antidepresanlar sinaptik alfa reseptdrlerinden
serotonin ve noradrenalinin geri alimini engelleyerek merkezi sinir sistemini
etkiler. Beyindeki uyku merkezine etki gosterirler ve ayrica antikolinerjik,
antispazmodik ve lokal anestezik etkileri vardir.®® Eniirezis tedavisinde en
sik kullanilan trisiklik antidepresan imipramindir. 25 mg'lik oral alinan draje
formu vardir.. Imipramin yiiksek dozlarda kardiyotoksiktir  ve
kardiyotoksisiteden kaynaklanan 6liim vakalar1 bildirilmistir. Bu nedenle,
eniirezisin birinci basamak tedavisi i¢in uygun goriilmemektedir. Cocuklarda
NE i¢in (5 yas ve ilizeri), giinlik doz ¢ocugun yasma gore genellikle 20 mg
ila 80 mg arasindadir. 6 yaginda 25 mg, 11 yas iizerindeki ¢ocuklarda 50 - 75
mg dozunda  uyumadan 1 saat Once oral alinmasi Onerilmektedir. NE
hastalarin yaklagik %40'inda etkilidir, ancak tedavinin kesilmesinden sonra
relapslar yiiksektir, hastalarm sadece %25'i tam kuruluk yasar.%' Yan
etkiler arasinda agiz kurulugu, ruh hali ve motor aktivitede degisiklikler ve
yiiksek dozlarda kardiyotoksisite bulunur. Tedaviye baslamadan dnce uzun
QT sendromu i¢in EKG ile tarama yapilmasi onerilir. Dis ¢iiriigi riskini
artirabilen agiz kuruluguna yol agabilir. Bu da uzun vadeli tedavide diizenli
olarak dis muayenesine gitmeyi gerektirir. Norepinefrin geri alim inhibitori
reboksetin, Kkardiyotoksik olmamasi nedeniyle tedaviye direngli NE
tedavisinde imipramine alternatif olabilir.%1%%)

4.2.3. Antikolinerjikler

Oksibutinin ve diger antikolinerjik ilaglar giindiiz urgency ve/veya urge
inkontinasi olup NE'i olan hastalara tek basina veya desmopressinle beraber
verilebilir, istemsiz detriisor kasilmalarmni 6nlemeye yoneliktir. Antikolinerjik
tedavinin cocuklarda ani idrar kagirmayr Onemli Olglide azalttigi veya
iyilestirdigi gosterilmistir. Ayn1 zamanda depolama problemi olan ¢ocuklarda
NE'ide tedavi eder ve tam bir yamit gozlendikten 6 ay sonra kesilebilir..
Oksibutinin, ¢ocuklarda kiiciik kapasiteli mesane ve detriisor asirt
aktivitesinin tedavisinde yaygin olarak kullanilan bir antikolinerjik
ajandir.®® Surup ve tablet fomu bulunur. Surup 1mg/iml tabletler ise 5
mg'dir. 5 yasindan bilyiik ¢ocuklara giinde 2 defa 2,5 mg (1/2 dlgek) verilir.
Tolterodine (0.1 mg/kg/giin, maximum 2 mg/giin) verilebilir. En ¢ok goriilen
yan etkileri agiz kurulugu ve konstipasyondur. Antikolinerjikler
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kullanilirken agiz kurulugu nedeniyle asirt sivi alinmamasina dikkat edilmeli
konstipasyon gelisirse hemen tedavi edilmelidir. Arastrmacilar oksibutinin
etkisinin %47 - 71 arasinda oldugunu ve desmopressin ile kombine
edildiginde daha da yikksek bir yanit oranma sahip oldugunu
bildirmislerdir.(los) Bu tedavilerin disinda diklofenak, indometazin,
norepinefrin geri alim inhibitdrii olan atmoksetin ve diazepam de kullanilmis
plaseboya gore etkili olmalarina ragmen giniimiizde yan etki ve veri
eksikligi nedeniyle nadiren kullanilmaktadirlar."® Diklofenak ve
indometazin desmopressinle beraber kullanilmamalidir. Konstipasyon varsa
diyet degisikligi veya medikal destek ile tedavi edilmeli iist solunum yolu
obstriiksiyonu etiyolojik sebep olarak diisiiniiliiyorsa hasta KBB klinigine
yonlendirilip tedavisi yaptirilmali daha sonra tekrar degerlendirilmelidir.

5. Sonug

Sonug olarak NE de belli oranda spontan diizelme olsada ¢ocuk ve aile
tizerinde olusturdugu psikososyal etkilenme nedeniyle her olgu kendi iginde
degerlendirilmeli tanisal tetkikler olguya goére segilmeli, tedavide aile ve
¢ocugun i¢inde oldugu patofizyolojide etkili mekanizmalar géz Oniinde
bulundurularak hakkinda yeterli ¢calisma olan etkisi yiiksek ve kanitlanmig
tedavi yontemleri kullanilmalidir.

Anahtar Kelimeler: Enuresis Nokturna, nokturnal poliiiri, iseme
giinliikleri, desmopressin
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Giris

Iskemik optik noropati (ION) optik sinirin hipoksik kalmasi ile
kiazmadan optik sinir basina kadar herhangi bir bolgesinde enfarkt sonucu
ortaya ¢ikar ve gormeyi ciddi boyutlarda tehdit eder.® Klinik olarak; optik
sinir baginda édemin varligi ya da yokluguna gore anterior ya da posterior
ION seklinde simflandirilir.” Ayrica vaskiilite sekonder olanlar arteritik
anterior ION, olmayanlar da nonarteritik ION olarak smiflandiriimaktadir.
Arteritik olan anterior ION tiim anterior ION lerin %10-15 ini olusturur
ancak non arteritiklerden hizli sekilde ayirtedilmesi medikal tedavi agisindan
¢ok onemlidir. Cogunlukla ( giant-cell artirit ) temporal artiritin eslik ettigi bu
antite, oftalmolojik acildir ve saatler iginde tedavi baslanmazsa kalict
korliigiin yanisira hayati tehdit eden ciddi komplikasyonlara sebep olabilir.

Optik sinir kanlanmasini internal karotid arterin caverndz siniisii
kattektin sonraki ilk biiyiikk dali olan oftalmik arterin ug¢ dallarindan saglar.
Santral retinal arter optik siniri globun yaklagik 10 mm gerisinde deler ve
optik sinir ile birlikte yol alarak goze girip retrobulber optik sinirin &n
kisimlarmi besler. Optik Sinir Bagi 3 tabakadan olusur yiizeyel tabaka
prelaminar tabaka laminar tabaka Yiizeyel retina sinir lifi tabakalar1 santral
retinal arter dallar1 tarafindan diger iki tabaka ise oftalmik arterin kisa
posterior silier arterleri tarafindan beslenirken, vendz drenaj santral retinal
vendz sisteme olmaktadir.

Nonarteritik anterior iskemik optik néropati

Non arteritik anterior iskemik optik ndropatiler (NAAION) tiim anterior
ION lerin %85 ini olusturmaktadir. Yilda 2.3 ila 10.3 /100000 de insidans
bildirilmistir.> Beyaz popiilasyonda 50 vyas iisti erkeklerde sikhigi
artmaktadir.* iskemiye sebep olan sistemik sebepler tam olarak bilinmemekle
birlikte optik sinir basindaki bir konjenital anatomik varyantin riski ¢ok
arttirdig1 kesinlesmisti. NAAION hastalarimin biiyiikk ¢ogunlugunda ‘risk
altindaki disk’ seklinde tanimlanan kiigiik, cup disk orani normalin ¢ok
altinda, bu nedenle de kalabalik disk seklinde tarif edilebilen optik sinir basi
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tesbit edilmistir. Normal adlandirilan optik diskte cup/ disk orani 0.35 civari
Olgiiliirken risk altinda disk seklinde tabir edilen bu disklerde cup/disk orani
0.2 ve altinda 6l¢iilmektedir. Kan akimmimn zaten zayif oldugu diisiiniilen bu
optik disklerde ekstra stress olusturacak hipertansiyon dibetes mellitus,
hiperlipidemi, anemi, uyku apnesi, sigara kullanimi gibi bir durumda optik
sinir bagmin kanlanmasinda gorevli damarlardaki yetersiz otoregiilasyon,
olusacak iskemik hasar1 engelleyemeyecektir.>® NAAION hastalarinda
sistemik vaskiiler patolojilerin olmasi risk faktorleri arasinda sayilirken,
karotis arter tikanikligi, kardiyak hastaliklar ya da inme sikliginda artis rapor
edilmemistir.”®

Hastalar siklikla ani baglayan agrisiz tek tarafli giderek artan gdrme
azlig1 sikayeti ile goz kliniklerine bagvururlar. Hastalarm %40 1 gérme
azligin1 sabah kalktiklarinda farkettiklerini belirtir. Bu hastalarda noktiirnal
hipotansiyon igin risk faktorlerini gézden gegirmek gereklidir.® Tansiyon
gece uykuda gilindiiz oldugundan daha diisiik seyreder. Kullanilan
antihipertansif ilaglar veya baska ilaglar sorgulanmalidir. Erektil disfonksiyon
icin kullamilan fosfodiesterazS inhibitorleri ile iliskilendirilmis NAAION
vakalar1 bildirilmistir.**° Amiadorone kullanimi da NAAION i¢in risk
faktorleri arasinda bildirilmistir.™* Bu iki ila¢ da noktiirnel hipotansiyona
yaparak optik diskte iskemiye sebep olabilmektedir.

Oftalmolojik muayenelerinde hastalarin yarisinda gérmeler 20/64 ya da
daha iyidir."* %30 hastada ise 20/200 ya da daha altinda gérme tesbit
edilebilir. Fundus muayenesinde akut sathada 6demli ve hiperemik optik
disk tipiktir. Optik sinir baginda segmental elevasyon gozlemlenir. Disk
kenarinda kiigiik kiymik hemorojiler  fokal iskeminin isareti olarak
gozlemlenebilir. Diger gozde siklikla optik disk kiigiik, cup/disk orant 0.2
nin altindadir. Hastalar gorme alanlarindaki kaybi ¢ok giizel tarif ederler.
Yapilacak otomatik perimetri goérme alani incelemesinde de siklikla
altitudinal gérme alani defektleri tesbit edilir.'® inferior altitudinal defektler
daha siktir. Bazen de arcuat skotom seklinde parsiyel defektler
gozlemlenebilir. NAAION de retina gangliyon hiicreleri ve aksonlarinda
iskemiye bagli geri doniissiiz hasar olugmaktadir ancak gene de literatiirde
hastalarin %40 mnda gérmenin 3 sira ve Ustiinde iyilesebildigine dair yayimlar
mevcuttur.*

NAAION ayirici tanisinda arteritik iskemik optik ndropati, optik néritler,
retina arter ve ven tikanikliklar1 ve optik sinire basi yapan tiimdr, orbitanin
inflamatuar hastalilar1 gibi sebepler mutlaka disiiniilmelidir. Optik noritler
daha gok geng (30-35 ) yaslarda kadimlarda daha sik gériilmesi ile NAAION
den ayrilabilir."® Hastalarn % 90’1 tipik olarak gz hareketleri ile artan ciddi
agrili ani gérme azalmas: tariflerler.'® Fundus muayenesinde %35 hastada
optik disk ddemlidir  (anterior optik norit ya da papillit). Bu hastalarda da
NAAION’nin tersine simetrik 6dem mevcuttur ve disk yakininda hemoroji
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genellikle gozlenmez. Hastalarin gogunda ise optik disk muayenesi normaldir
(retrobulber norit). Bilgisayarli gorme alaninda santral defektler mevcuttur.
Tam ayirim yapilamayan hastalarda kontrastlh MR yardimcidir. Optik noritte
tipik olarak optik sinirde kontrast tutulumu mevcut iken NAAION’de
tutulum yoktur."” Retina damar tikanikliklar1 da agrisiz ani gérme kaybi ile
gelen hastalarda diisiiniilmesi gereken diger antitelerdir. Ayrintili fundus
muayenesinde NAAION’de izole ciddi disk 6demi var iken retina arter ya da
ven tikaniklarinda retinada da hemoroji iskemi 6dem mevcuttur ve fundus
floresein angiografi ile ayiric1 tanilar1 yapili. NAAION’nin aksine bu
hastaliklarda karotisin aterosklerotik hastaliklar1 kardiyolojik hastaliklar ve
inme riskinde artig bildirilmistir. Optik sinir kilifi menenjioma, oftalmik arter
anevrizmas1 gibi optik diske basi yapan ve ION yi taklit edebilen
hastaliklarda kontrastli orbita MR ile ayirict tani yapilmalidir.

NAAION’nin tedavisinde birgok segenck denenmis ve bildirilmistir.*®
Ancak bugiine kadar kesin tedavisi bulunamamistir. Oral ya da intravendz
yiksek doz steroid kullanimi en sik rapor edilen medikal tedavi
seceneklerindendir. Ancak yapilan yan etki etkinlik ¢alismalarinda steroid
kamitlanmus tedavi olarak bildirilmemistir.**?° Cerrahi tedavi secenekleri de
denenemis, Ozellikle biiyiik serilerde yapilan optik sinir dekompresyon
cerrahisi anlamli sonuglar vermemistir.? Bir gdzde NAAION geciren
hastanin risk altindaki diger goziinii koruyabilmek klinisyenlerin baslica
diisiincesi olmug ve bu amag ile koruyucu tedavi secenekleri arastiriimstir.
En ¢ok kullanilan ise giinlik aspirin tedavisi olmustur. Ancak yapilan
takiplerde giinliik aspirin kullaniminin ilk 2 y1l etkili oldugu 5 yillik etkinligi
olmadig1 bildirilmistir.?

Arteritik anterior optik noropati

Arteritik olan anterior ION (AAION) tiim anterior ION lerin %10-15 ini
olusturur. Giant-cell artirirt ya da temporal artirit olarak da adlandirilan antite
hizlica tan1 konulup tedaviye baglanmas: gereken oftalmolojik acillerdendir.?®
Cok genis ve ciddi okiiler iskemi, hayat1 tehdit eden inme aort disseksiyonu
veya miyocard enfarktiisii gibi komplikasyonlar eslik edebildigi gibi tedavi
edilmeyen hastalarin yarisinda diger gozde de AAION olusabilmektedir.
Temporal arterit genellikle 50 yas istii siklikla 70-80 yas araliginda 2:1
oraninda kadinlarda daha sik goriilen, bazi ¢aligmalarda varisaelle zoster
virisii su¢lanmakla birlikte , nedeni tam olarak bilinmeyen orta-biiyiik
damarlar1 tutan bir vaskiilit ¢esididir.?* Olgularm %70 inde tani anindaki
gorme keskinligi 20/200 iin altindadir. %20 den fazlasinda ise 151k hissi kayb1
mevcuttur.”® Olgularmn %20 sinde santral retinal arter tikanikhigi da AAION
ye eslik eder.?
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Hastalar tipki NAAION de oldugu gibi ani baslayan zamanla ilerleyen
tek tarafli gorme kaybi ile goz kliniklerine bagvururlar. Bagvuru anindaki
gorme dereceleri siklikla 20/200 iin altinda , bilgisayarli gorme alani
tetkikinde NAAION ye benzer sekilde altitudinal gérme alani defektleri
tesbit edilir. Fundus muayenesinde 6demli disk mevcuttur ancak NAAION de
gozlemlenen hiperemik disk yerine disk soluk goriiniimdedir. Peripapiller
kiymik hemorojiler daha sik goriiliir. Diger gozde risk altindaki disk
gOriiniimii yoktur. Bas agris1 olgularin %70 inde goriilen en sik semptomdur.
Cenede kilitlenme ve agr1 ise en spesifik semptom olup hastalarin yarisindan
fazlasinda bulunmaktadir.?® Artnus serum sedimantasyon ve CRP degerleri
mevcuttur. Kan testlerinin sensitivitesi %85 olup AAION hastalarin %30
unda spesifik degildir. Hatta %10 hastada her iki deger de normal
¢ikabilmektedir.?” Tam igin altin standart temporal arter biopsisidir. En az 2
cm uzunlugunda uygun alinabilen biopsi orneklerinde damarda internal
elastik lamina seviyesinde bozulmaya yola acan graniilomatdz inflamatuar
reaksiyon goriiliir.?®

AAION hizlica tan1 konulup tedaviye baglanmasi gereken oftalmolojik
acillerdendir. Siiphelenilen hastada hizlica CBC, sedimentasyon ve CRP
bakilmalidir. Ozellikle diger gozii korumak ve hayati tehdit eden sistemik
komplikasyonlar1 6nlemek i¢in hemen steroid tedavisine baglanmalidir.
Belirgin klinik bulgular1 olan hastalarda kan sonuglarini beklemeden steroid
tedavisine  baslanmalidir. Tedavi baslandiktan sonra 24 saat icinde hasta
temporal arter biyopsisi i¢in refere edilmelidir. Sterodin arterdeki patolojileri
degistirmesi haftalar alacagindan tedavi baslanmis olmasi uygun biyosi
alinmasma engel olmadig1 bildirilmistir. En sik Onerilen protokol ;
1000mg/giin metilprednisolon ya da esdegeri steroid 1 siklikla 3 giin
intravendz baglanmasi ardindan gene yiiksek doz 1mg/kg ya da ortalama 80
mg /giin prednison ya da esdegeri agizdan tedaviye gegilmesidir.?* Yiiksek
doz steroid baslandiginda hastalarin hastanede monitorize edilmesi onerilir.
Sterod kullanimi 1 yil veya daha uzun siire yavas yavas azaltilarak devam
edilmesi Onerilmektedir.. Kronik steroid kullanimmm 6zellikle yash
popiilasyonda peptik iilser, osteoporoz, patolojik kiriklar, hipertansiyon, kilo
alimi miyopati ve artmig enfeksiyon riski gibi yan etkileri bilinmektedir.
Hastalarin bu yan etkiler agisindan takibi , mide koruyucu proton pompa
inhibitori kullanimki ve calsiyum vitamin D kullanimi ve kemik ve kan
testleri ile monotorizasyonu Onerilmektedir. Steroid yan etkileri
klinisyenlerde yeni ilag deneme gerekliligi dogurmustur. Methotrexat ve
Tocilizumab AAION tedavisinde bildirilen preperatlardir.
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Posterior iskemik optik noropati

Posterior iskemik optik noropatiler (PION) genellikle vaskiiler kaynakli
patolojilerin yol agtig1 tek ya da iki gézde birden goriilebilen gorme kaybu ile
karakterize hastaliklardir. PION’de diger noropatilerden farkli olarak optik
disk 6demi yoktur.** Akut donemde optik disk normal goriiniimdedir ancak
1,2 ay iginde optik sinir basinda atrofi gériiliir. PION anterior iskemik optik
noropatilere gore cok daha az goriilen antitelerdir. PION tanis1 koyarken
dikkatli bir hikaye, ayrintili muayene ve PION’ yi taklit eden bas1 yapan
sebepleri ve optik noriti ekarte etmeye yardimcei kontrastli MR gibi radyolojik
goriintiileme teknikleri kullanilmalidir.88 Tek tarafli PION’de hasarmn
derecesi ile paralel olarak relatif afferent pupil defekti dnemli bir bulgudur.
Cogunlukla uzun siiren, omurga yada omurilik cerrahisi, radikal boyun
disseksiyonu ameliyatlar1 sonrast bilateral agrisiz gérme kaybi olan ve PION
tanis1 almig olgular bildirilmistir.***® Etkilelen olgularm % 70 oraninda 50
yas Ustii erkek obesite hipertansiyon ya da diabet hastast olduklari rapor
edilmistir. Prone pozisyonunda 7 saatden uzun siiren omurga cerrahilerinde
operasyon sirasinda olusan hipotansiyon, kan kayb1 ya da siv1 agigmin PION
acisindan risk faktorleri olarak rapor edilmistir.®

PION’nin bugiine kadara kamtlanmis tedavisi bildirilmemistir. Anterior
[ON’lerde  klinik bulgularla tani konulabilirken, PION olgular1 ise birgok
hastaligi ekarte ettikten sonra diisliniilmesi gereken antitedir. Aneminin
diizeltilmesi, kan basinci seviyesinin normal diizeylerde tutulmasi gibi
palyatif yaklasimlar disinda uzun siirecek ameliyatlarda risk olusturabilecek
durumlarm engellenmeye ¢aligilmasi gerektigi bildirilmistir.
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Ozet;

Gebelikte bir ¢ok fizyolojik degisiklik olmakla beraber gebe hastalarda ve
gebe olmayanlarda tag hastaligi ayni oranda goriilmektedir. Giinlimiizde
minimal invaziv tedavilerdeki gelismeler bu hasta grubunda tedavi
yaklagimini degistirmistir. Konservatif yaklasim halen ilk se¢enek olarak
dururken minimal invaziv tedaviler daha fazla uygulanir hale gelmistir.

Treatment of Urinary Stone Disease and Related Problems
during Pregnancy

Abstract;

Urinary stone disease in pregnant and non-pregnant patients seen at the
same rate, despite a lot of physiological changes in pregnancy. Nowadays,
advances in minimally invasive treatment has changed the approach of
treatment in this group. Minimally invasive treatments have become more
widely applied while conservative management is still as the first choice.

I- insidans

Gebelikte iiriner sistem tas hastaligi 1/1500 oraninda goriilmektedir.[1]
Bu oran gebe olan ve olmayan hastalarda benzer olarak tespit edilmistir.[2, 3]
Bununla birlikte Renal kolik obstetrik nedenli olmayan hastaneye yatis
gerektiren patolojiler arasinda ilk swrada yer almaktadir.[4] Uriner tas
hastalig1 sag ve sol iiriner sistemde esit goriilmekte iken tireter tagi bobrek
tagina gore 2 kat daha sik goriilmektedir.[5, 6] Olgularin ¢ogu ikinci ve
lclincli trimester da bagvurmaktadir ilk trimester de daha nadiren
semptomatik olmaktadir. [5, 7] Ayrica multipar kadinlarda primiparlara gore
3 kat daha fazla driner tas hastaligi goriilmekle birlikte yas dikkate
alindiginda normal popiilasyondan farkli olmadigi bildirilmistir. [8]
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Gebelikte tiriner sistem tas hastaligi ¢ok sik goriilmemekle birlikte sadece
anne i¢in degil ayni zamanda bebek sagligi agisindan da tehlikeli sonuglar
dogurabilmektedir ¢iinkii; renal kolik, iiriner enfeksiyon ve obstruksiyon
erken dogumla yakindan iliskilidir.[3, 9] Uriner sistem tas hastalig1 bulanan
hastalarda yaklasik 2 kat daha fazla preterm prematiire membran riiptiiri
gorildiigi bildirilmistir.[10, 11]

I1-Gebelikte Goriilen Fizyolojik ve Anatomik Degisiklikler

Gebelik, iiriner sistemi etkileyen bircok fizyolojik ve anatomik
degisiklige neden olur. En anlamli anatomik degisiklik renal kaliks, pelvis ve
tireterde dilatasyon olmasi seklindedir. Ayrica bobrek boyutlarinda yaklasik 1
cm lik bir biiyiime godzlenmektedir. Fakat bu durum gergek bir hipertrofi
olmay1p renal vaskiiler ve intertisyel volum artigina sekonderdir.[12] Ayrica
gebelikte kardiyak output artisina bagli olarak renal kan akimi artar ve
glomertiler filtrasyon hizinda %30-50 artis meydana gelir. Bunun bir sonucu
olarak gebelerde Ure ve Kreatinin degerleri normalden % 25 daha diisiik
olarak tespit edilir. Davison and Lindheimer kreatinin seviyesinin 0.8 mg/dl,
tire seviyesinin ise 13 mg/ dl nin iistiinde oldugu olgularda renal yetmezlik
agisindan ileri degerlendirme yapilmasi gerektigini 6nermektedir.[13] 24
saatlik idrarda 300 mg a kadar protein goriilmesinin patolojik olmadig:
belirtilmektedir. Glomeriiler filtrasyon hizinin artmasina bagh olarak filtre
edilen sodyum, kalsiyum, trik asit atiiminda artiy meydan gelir ve
hiperiirikoziiri,  hiperkalsiuri  g6zlenir.  Plasentadan iretilen 1,25-
dihidroksikolekalsiferol barsaktan kalsiyum reabsorbsiyonunu artwrir ayrica
paratiroid hormonunu baskilayarak hiperkalsiuriyi derinlestirir. 24 h idrar
analizinde gebelikte 6zellikle ikinci trimester de daha belirgin olmak {izere
idrar ph’ mm arttig1 goriiliir. Ancak potansiyel tas olusturacak tiim bu
fizyolojik durumlar sitrat, magnesyum, glikoprotein ve idrar miktarinin
artmasi ile telafi edilir.[14] Bazi yazarlar fiireter stentlerindeki artmig
enkrustasyon oranimnin bu fizyolojik degisiklikler nedeni ile olabilecegini 6ne
stirmiistiir.[7, 15] Ross ve ark. gebelikte en sik kalsiyum fosfat taglarmm
goriildiigiinii bu durumun artmis idrar ph’it ve kalsiyum atilimma bagh
olabilecegini belirtmislerdir.

Gebeligin indiikledigi hidronefroz gebelerde iiriner sistem dilatasyonun
en sik nedenidir. 3. Tremesterda gebelerin yaklasik % 90 inda iist iiriner
sistem dilatasyonu goriilebilir. Bu durum dogumu takip eden 4-6 haftada
normale déonmekle beraber 12 haftaya kadar uzayabilir.[16] Sag iireter sola
gore daha fazla dilate olma egilimindedir ve distal {ireter nadiren dilate
olur.[17] Nadiren spontan renal riiptiir meydana gelebilir ve bu ¢ogunlukla
sag bobrekte olur.[15, 18]
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Hidronefroz etiyolojisinde humoral ve mekanik faktorler rol
oynamaktadirlar. Gebelikte yiikselen hiimoral bir faktér olan progesteron
tireteral diiz kas gevsemesine ve {ireter peristaltizminin azalmasma neden
olur. Paller ve Ferris yaptiklar1 g¢aligmada Ostrojen ve progesteron
uygulamasi ile hayvan modellerinde iiriner dilatasyon olusturulabilecegini
bildirmiglerdir.[19] Bununla birlikte giincel veriler mekanik faktorlerin,
ozellikle gebe uterusun iireterlere direk basisinin bu durumun patogenezinde
daha etkili oldugunu diisiindiirmektedir. Ileal konduitli veya renal ektopili
kadmlarda gebelikte hidronefroz goériillmemesi ve iireterin distal kesiminde
genisleme olmamast mekanik faktoérlerin  daha etkili oldugunu
diisiindiirmektedir.[20, 21] Bununla birlikte kesin etiyoloji iyi tanimlanmamig
olup humoral ve mekanik faktorlerin beraber rol aldig1 diisliniilmektedir.

111-Tam

Gebeligin iiriner sistem tas hastaliginin olagan semptom ve bulgularini
maskelemesi nedeni ile tani koyabilmek giic olabilmektedir. Gebelik
ilerledikge agr1 algist ve lokalizasyonu degisebilmektedir. Stothers ve Lee
yapmis olduklar1 ¢aligmada Nihai tanist obstriikte iiriner sistem tast olan
hastalarin %28’inin baslangicta apandisit divertikiilit ve plasenta dekolmant
gibi yanlig tanilar aldigim bildirmislerdir.[5] En yaygin goriilen semptom
flank bolgede agri, genellikle eslik eden mikroksopik veya makroskopik
hematiiri ve baz1 olgularda tiriner enfeksiyon seklindedir.[5] Tekrarlayan ve
direngli idrar yolu enfekisyonu olan olgularda iiriner sistem tas hastaligi akla
gelmelidir. Disfonksiyonel iseme semptomu, bulanti, kusma, titreme gibi
semptomlar yine tas hastaligini akla getirmelidir. Fakat bu bulgularm ¢ogu
abdominal hadiselerde de meydana gelebilmektedir. Bu nedenle bu hastalar
degerlendirilirken, tas hastalig1 agisindan ¢ok fazla siipheci olunmalidir.

Tas hastaligindan yakman gebe hastalarda radyolojik degerlendirme
fetusa iyonize radyasyon maruziyeti riskinden dolayr 6nemili bir faktordiir.
Radrasyon fetiis {izerinde teratojen karsinojen ve mutajen etki
yapabilmektedir. Radyasyon ile iliskili riskler gestasyonel yas ve verilen
radyasyon miktarina baghdir.[14]

[lk trimester boyunca organogez, hizli hiicre biiyiimesi nedeni ile embriyo
radyasyonun etkilerine oldukga duyarlidir.[22] Ikinci ve iiciincii trimester da
ise radyasyonun teratojenik etkilerine sensitivitesi azalmaktadir. Bu donemde
maruz kalinan radyasyon g¢ocukluk ¢agi malignitelerinin olusma riskini
artirabilmektedir.[23] Bu nedenle ultrasonografi (USG) gebe renal kolikli
hastalarin baslangi¢ degerlendirilmesinde standart goriintiileme yontemi
olmustur. Ne yazik ki USG, iireterin yeterince goriintiilenememesi nedeni ile
gebelikte fizyolojik olarak meydan gelen fireter dilatasyonu ile tasa bagli
tiriner obstriiksiyonu ayirmada yeterli olmayabilir.[5]
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Stothers ve lee tas saptanmasinda iiriner sistem USG’nin sensitivitesinin
%34, spesifitesinin = %86 oldugunu saptamiglardir. [5] Butler ve ark. tas
hastalig1 sonradan kanitlanan 35 hastanin % 60 ma USG ile tan1 konuldugunu
bildirmislerdir.[24]

Renal USG’nin sensitivite ve spesifitesinin arttirilmast igin ¢esitli
teknikler Onerilmistir. Renkli Doppler USG dilate iireteri iliak arter ve
venden aywrmada yardimcidir. Mac neily ve ark. distal ireteral
obstriiksiyonlara bagli dilatasyonu damarsal yapilardan ayirmada bu teknigin
kullanilabilecegini bildirmiglerdir.[18] Ayrica renkli doppler USG ile
lireterden mesaneye gecen jet akimlar izlenebilir. Deyoe ve ark.
obstriiksiyondan siiphelenilen tarafta jet akim izlenmez ise %100 sensitivite
ve %91 spesifite ile iireteral obstrilkksiyon tanis1 konulabilecegini
bildirmislerdir.[25] Akut obstriiksiyona bagli artan renal vaskiiler direncin
miktar1 duplex USG ile renal rezistif index hesaplanarak 6l¢iilebilir.[26]
Shokeir ve Abdulmaaboud gebe olmayan 117 hastada yaptiklar1 prospektif
bir ¢alismada lireter tasi tanisinda rezistif index Olglimiiniin sensitivitesinin
%77 spesifitesinin = %83 oldugunu, Rezistif index degisimin ise
sensitivitesinin %88 spesifitesinin %98 oldugunu belirtmiglerdir. [27]

Horrigan ve ark. gebelik dncesi ve gebeligin seyri boyunca renal rezizstif
indeksin degismedigini ayn1 zamanda gebelige bagh fizyolojik hidronefrozda
renal rezistiv indeksin etkilenmedigini bu nedenle akut obstruksyon tesptinde
bu yontemin kullanilabilecegini belirtmislerdir.[28]

Konvansiyonel USG ile iireter tas1 gorlntiilenemeyen olgularinda
Transvajinal USG distal iireterin goriintiilenmesine yardimci olabilir. Altis
gebe olan 13 vakalik bir seride transvajinal USG ile 13 hastanin tamaminda
tireter tagi tespit edilirken transabdominal USG ile sadece 2 hastada tespit
edilebilmistir.[29] USG ile goriintillemenin yetersiz kaldig1 olgularda diger
goriintiileme yontemlerine bagvurulabilir. IVP cekilmesi gerekiyor ise smirli
¢ekim uygulanmalidir. Stothers ve Lee; 0, 30. saniye ve 20. dakika da olmak
iizere 3 film seklinde uyguladiklar: protokol ile 17 gebe hastanin 16’sinda tas
goriintiileyebilmislerdir.[5] MRI iyonize radyasyon icermediginden ve
kontrast madde kullanilmadigindan gebe hastalarda kullanilabilecek bir
modalitedir. MRI’da kalsiyum goriinmediginden taglar dolum defekti olarak
goriilmektedir. Bu nedenle kiigiik boyutlu taglarin goriintiilenmesinde yetersiz
kalabilmektedir.[30, 31] White ve ark. diisiikk doz BT nin gebe hastalarda tas
tanisinda kullanilabilecegini belirtmiglerdir. Ancak giliniimiizde diisik doz
BT’nin giivenilirligi ile ilgili yeterince ¢alisma yoktur. Geleneksel BT den
gebelikte yiiksek radyasyon maruziyetinden dolay1 kagmmak gerekir.

2015 yili Avrupa iiroloji kilavuzunda gebe hastalarda ilk segilecek
goriintiileme ydnteminin USG olmasi gerektigi belirtilmektedir. Ikinci
secenek olarak MR goriintiilemesi ve son segenek olarak da radyasyon dozu

346



INSAC Advances in Health Sciences Chapter 20

0.05 Gy den daha az olmak kosulu ile BT ¢ekilebilecegi belirtilmektedir.[32,
33]

1V-Tedavi

Semptomatik tag hastalig1 olan gebe hastalarm %50-80°1 hidrasyon ve
analjezi ile konservatif olarak takip edildiginde taslarini kendiliginden
disiirmektedirler.(5-7) Hastalarin  yaklastk %30 una kontrol altina
almamayan agri, devam eden obstruksiyon semptomlari ve infeksiyon nedeni
ile miidahale gerekmektedir. Miidahale planlaniyor ise en uygun yontemin ne
oldugu konusunda farkli goriisler mevcuttur. Tedavi alternatifleri asagida tek
tek incelenmistir.

a-Ureteral Stentler

Gebelige bagli hidronefroz igin de kullanilan Double J (DJ) stentler, tas
hastalarinda da obstriiksiyonu gidermek ve doguma kadar yapilacak
miidahaleyi ertelemek amaciyla kullanilmaktadir. Lokal anestezi altinda,
sistoskopi yoluyla ve USG kilavuzlugunda takilabilecegi gibi, genel/rejyonel
anestezi altinda da uygulanabilir. Alternatif invazif tedavilere gore nispeten
kolay uygulanabilirligi, lokal anestezi altinda yapilabilmesi, hasta konforunu
bozmamas1 avantajlar1 olarak sayilabilir. Bu nedenle iiroloji pratiginde ilk
basvurulan yontem olagelmistir. Ancak, dzellikle iireter tagi oldugu halde
USG’de goriilemeyen ve gebelik hidronefrozu ile karigan olgularda stent
takmanin zor olabilecegi akilda tutulmalidir.

Double j stentler obstrukte toplayic1 sistemi efektif olarak drene etse de
gebe hastalarda her zaman en iyi segenck olmayabilir. Idrardaki kimyasal
degisiklikler, 6zellike hiperkalsiiiri ve hiperokzaliiri bu hastalarda double j
stentlerin daha hizli enkruste olmasindan sorumlu tutulmustur. Bu durumun
bir sonucu olarak gebe hastalara DJ stent uygulanacak ise 4-6 haftada bir
degistirilmesi Onerilmektedir.  Dolayis1 ile gebeligin erken ddneminde
uygulanan DJ stentin birgok kez degistirilmesi gerekecektir. Ayrica stente
bagl bakteriiiri, liriner enfeksiyon, stent migrasyonu gibi gebelige yan
etkileri olabilecek morbiditelere neden olabilir. DJ stentin kendisi de agr1 ve
sik idrara ¢ikma gibi yasam kalitesini olumsuz etkileyen durumlara yol
acabilir.

b-Perkiitan Nefrostomi

Obstrukte bobrek/iireter tas1 olan hastalarda perkiitan nefrostomi alternatif
bir maniiplatif tedavi segenegidir. DJ stentler gibi nefrostomi kateterleri de
etkili bir seklide toplayici sistem drenaji saglarlar. Her iki tedavi secenegi de
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doguma kadar zaman kazanmay1 saglar. Boylece dogum sonrasi tas agisindan
sensitivitesi ve spesifitesi yiliksek (Tas BT, IVP vs) radyolojik tetkikler
yapilarak daha dogru tani konulmasini ve buna yonelik tedavi planlanmasini
saglar. Bu amagla dizayn edilmis ¢esitli tipteki nefrostomi drenaj kataterleri
USG kilavuzlugunda lokal anestezi altinda takilabilir.

Ancak yine DJ stent gibi nefrostomi kateterininde benzer limitasyonlar1
vardir. Khoo ve ark. nefrostomi kateteri ile takip ettikleri 29 gebe hastanin
yarisindan fazlasinda tikanma ya da yerinden ¢ikma nedeni ile irrigasyon
veya nefrostomi degisimi, yeniden uygulanmasi, gereksinimi olmustur.[32]
Kavoussi ve ark. nefrostomi kateteri ile takip edilen gebelerin ¢cogunda debris
nedeni ile kateterin tikanmasi sonrasi nefrostomi tiipiiniin degistirilmesi
gerektigini bildirmigleridir. Hastalarin 1/3 {inde tekrarlayan obstruksiyon,
agr1 yada ates nedeni ile nefrostomi kateteri ¢ikarilmistir.[34] Eksternal bir
katater ve buna bagli idrar torbasinin tasmnmasit ve bakimi DJ stentlere gore
daha diisiik bir yasam kalitesi sunar. Obstrukte bdbregin drenaji igin ilk
secenck olarak diisiiniilebilecegi gibi, retrograd DJ stent takilamayan
hastalarda da ikinci segenek olarak diistiniilebilir.

c-Beden Dis1 Sok Dalgalar ile Tas Kirma (SWL)

Gebe iken yanlglikla SWL wuygulanan hastalarda fetusta sekel
izlenmemesine ragmen bu tedavi modalitesi gebelerde kontraendikedir.[33,

35]

d-Ureterorenoskopi

Gebe hastalarda tireterorenoskopi sonuglarini bildirilen serilerin ¢gogunda
islemin lokal, rejyonel yada sedo aneljezi ile giivenle uygulanabilecegini
belirtmisleridir.[36] Giiniimiizde endoiirolojik aletlerin minyatiirize olmas1
holimum lazer gibi giivenli ve atravmatik intrakorporeal litotriptorlerin genis
kullanim alani bulmast cerrahi teknikteki iyilesmeler gebe hastalarda
ireterorenoskoplarin  yaygmn kullanim alan1 bulmasma yol ag¢mistir.
Giinlimiizde rijit ve fleksible iireteroskoplarda biiyiik gelismeler olmustur. 10
yil 6nce kullanilan iireterorenoskoplarm ¢apt 11 fr iken giiniimiizde 4,5-8 fr
lik iireterorenoskoplar kullanilmaktadir. Sonug¢ olarak tiim renal toplayici
sisteme, dilatasyon veya cesitli manevra gercksinimleri olmadan kolayca
ulasilabilmektedir. Fleksible forsepslerlerdeki gelismeler daha etkili tas
¢ikarilmasina olanak saglamistir.

Seminis ve ark. yaptiklar1 metaanalizde gebe hastalardaki
ireterorenoskopi  komplikasyon oranlarmi  AUA/EAU  iireteral tas
klavuzundaki koplikasyon oranlar1 ile kiyaslamislardir. Caligmanin
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sonucunda komplikasyon oranlar1 agisindan gebe hastalar ile gebe olmayan
hastalar arasinda fark olmadigini bildirmislerdir.[37]

e-Perkiitan Nefrolitotomi (PNL)

Siklikla uzamis anestezi ve radyasyon maruziyetinden dolay1 bu tedavi
dogumdan sonraya ertelenmelidir. Literatiirde Toth ve ark. floroskopi
kullanmadan yaptiklar1 bir olguyu bildirmislerdir.[38]. EAU klavuzunda da
secilmis  olgularda ve deneyimli merkezlerde uygulanabilecegi
belirtilmistir.[33]

f-Acik Cerrahi Ve Laparoskopik Tas Ameliyatlar

Nadiren ihtiyag¢ olabilecek bu tiir ameliyatlar miimkiin oldugunca dogum
sonrasimna birakilmali ve bu siirede maniiplatif tedavi seceneklerinden
faydalanilmalidir.

V-Sonug¢

Gebe tas hastlarinin tedavisi hasta, kadin dogum uzmani, radyolog ve
tirologun yakin caligma ve isbirligi ile yiiriitiilmesi gereken kompleks bir
stirectir. Komplike olmayan tiim olgularda ilk segenek tedavi konservatif
olmalidir. Eger girisim gerekliyse DJ stent veya nefrostomi kateteri kolayca
uygulanilabilen birinci segeneklerdir. Gebelikte stentlerde yiiksek oranda
enkrustsyon goriilme egiliminden dolay1 bu hastalar yakin takip edilmelidir.
Ureter taglarinin tedavisinde iireterorenoskopi uzun donem stent/ kateterden
kagmmak i¢in uygun bir alternatiftir.
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Abstract

After the covid 19 pandemic that dominated the world, almost all social
mechanisms were reconsidered through the concepts of right to health,
healthy society, healthy city, central and local health policies as the basic
human right, existing policies were subject to harsh criticism and in the
solution perspective, each scenario was It has been scrutinized. This study
aims to make a sociological evaluation of the concept of the health sector,
with historical analysis, without being overwhelmed by numbers.Examples
Following the evaluation of the impact of the health sector in the growth
countries, Turkey draws attention to the curve of the main changes in the
health sector.The different characteristics of the sector, which grows parallel
to the examples of the world, arising from the country's own branches are
also examined.The study has been shaped as a literature review and review.

Introduction

The right to health is always important as the most fundamental human
right; however, today the health of all humanitarian conditions is questioned.
The right to the environment is also related to health, the right to work and
the right to housing. This list goes on and on. Therefore, when we say health
expenditures, although expenditures for health protection and improvement
are understood exclusively, the concept of health protection is not shown in
these statistical data with all its dimensions.

On the other hand, health expenditures are increasing all over the world.
The main factors of this growth are the widespread use of the healthy life
principle, the prolongation of life span, and the direct impact of
environmental problems on health. However, since this increase in health
expenditures is parallel to the increase in health problems, it does not seem
easy to measure how much progress has been made in solving the problems.
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1. Factors That Grow The Health Sector

Although it may seem odd to enter a health study on death, being healthy
is often described in terms of death; A person who is not physically or
mentally healthy is some kind of dead. Camus (2012: 143), in his work
named "happy death", defines the state of "healthy life encountering death" as
happy. Most people share this wish, which prefers death while healthy and
suddenly, rather than death from disease. On the other hand, prolonged life
expectancies weaken the possibility of realizing this wish, and encountering
diseases with its diverse species becomes natural in later ages.The most
common point of the evaluations made by famous strategists about the future
of the world is the fact that “the issue that people worry most about is the
national health service” (Harries et al., 2015: 147).

Despite all the progress achieved in the field of health, health problems
are increasing and diversifying. Although it seems natural that this increase
will follow a course in parallel with the world population increase, the
increase in health problems, including this process, is associated with many
unnatural factors. There are many problems such as the modern urban living
environment, changing dietary habits, the increasing commercialization of
health services, poverty, the increase of disease types and the growing
epidemic risk with fluid life.

1.1. Population Growth and Poverty Related Health Problems

Although population growth is seen as the primary aspect of health
problems and health sector expenditures, this problem, like all social
problems, is the product of a complex structure. First of all, it is necessary to
look at the poverty phenomenon, which is also associated with population
growth, among the high amounts of health expenditures. Communities living
in the vicious circle established by these two phenomena are also countries
that have difficulties in establishing and protecting their democracy.
Democratic instability, on the other hand, creates direct economic
negativity.The heavy indebtedness that comes with poverty and the fact that
their production depends on sectors with low added value are also factors that
make it difficult for them to survive, and all these side roots produce effects
that increase health problems.

According to the data of the World Bank, approximately 85% of the
world population has an annual income of only $ 1,250 per person; that about
a third of the global urban population (a community of 3.2 billion people)
today live in the slums of cities; There are many reports and calculations,
such as "that one third of 4.4 billion people living in developing countries
lack adequate drinking water resources and one fifth lack modern health
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services" (Gmsborg, 2005: 72-76, 95).1t is also reported that there is a
relative improvement in these numbers, albeit slowly.

According to the Human Development Report published by the United
Nations in 2019, it is reported that the daily income per capita of
approximately 600 million people is 1.9 dollars. In the 2030 perspective,
according to development categories:

23 million poor in 104 countries to 10 million;
207 million poor in 24 countries to 10 million;
202 million poor in 40 countries will fall to 131 million; However,

The number of 240 million poor in 20 countries is predicted to rise to 290
million. It is also clear that these rapid decreases and increases will be shaped
by migration movements due to climate change (UN, 2019: 67).

The health indicators of these countries, especially Africa, which survive
the debt cycle under the destructive consequences of the climate and colonial
past (Findlay & O’Rourke, 2007), are naturally in very bad condition. For
example, Ethiopia, where almost half of its population lives below the hunger
line, still pays much more than its health expenditures, approximately 100
million dollars, to foreign states to cover its debts (Gmsborg, 2005: 34-
35).Not only in Africa but also in South America are examples where debt
management maneuvers are not enough and big explosions cannot be
prevented under the grip of "vulture fund" practices as well as international
money and credit mechanisms (Blustein, 2006).

Wherever people are concerned about their most basic human needs,
especially health, democracy is under threat (Chomsky, 1997: 227), and
governments try to manage for a while by increasing pressure, but social
turmoil is always at the door.

Among the projects developed based on this fact, the Jubilee 2000
campaign launched in London in 1996 can be mentioned. It was a program
established for the deletion of debts received by countries such as Uganda,
Mozambique and Nigeria, based on the law of interstate debt or from
International Financial Institutions, which became unpayable as of 2000.The
commercialization of services imposed by credit mechanisms on these
countries struggling with foreign threats and civil wars made debt payments
impossible. The work carried out with various delegations from 68 countries
was completed with partial success in 2000 (Ginsborg, 2005: 34-35). Similar
suggestions are made by many thought movements and thinkers (Tanilli,
2000: 417).
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1.2. The Increase of Health Problems Produced by Modern Living
Environment

The second main problem is the increase in disease types and categories
in parallel with the increase in health risks. Increased headaches due to
sedentary and stressful life, obesity, heart problems® and psychological
diseases brought by modern urban life, or cancer and asthma-type diseases
that explode in parallel with the intensive use of chemicals® and increasing
environmental problems create a continuous trend of increase.

Although metropolises have become the modern living space of human
beings today, they cannot be completely successful in making them “suitable
for human nature” (Drucker 2010: 83).Although there have been promising
developments within the framework of the World Health Organization's
Healthy Cities Project, when the whole world is taken into consideration,
health problems arising from urban life practices cannot be reduced. In 2015,
the UN identified 17 Sustainable Development Goals (SDGS), reaffirming the
interconnected nature of global development efforts. SAmong these goals,
Article 11 focuses on the goal of establishing and maintaining ‘“healthy
cities” (WHO, 2021).

Some potentially deadly threats to modern life to public health also come
from an industrialized food system controlled by cartelized companies. The
best example of this is today "44 million adults in the USA are obese and 240
billion dollars annual health expenditures due to obesity; In addition, 33
billion dollars are spent for diet products and diet programs (Shiva, 2005: 37-
38).

Today, problems related to activities such as healthy food and sports have
almost become people's obsessions as much as the ethical problems of the
past (Fukuyama, 2006: 306). The fact that this kind of “narcissistic self-
realization” desire passes through “totally reclusive disciplines” such as
running, healthy eating can be explained with an ironic definition, the

! Barthes (1989: 136) thinks that a class emphasis should be placed on the subject
of migraine, which has increased significantly today due to the intensity of
stress. According to him, "migraine, which is the mythological character of
the bourgeois woman and the man of the literature, is a class phenomenon and
it is not seen that the laborer or the small shopkeeper have migraine.”

2 «“Heart diseases are the major cause of preventable deaths worldwide. According
to the World Health Organization, approximately 16 million people die each
year due to heart diseases ”(Harries et al., 2015: 146)

3"In 1985, there were 63.000 chemicals used commercially in the world and this
figure increased by 1000 every year"; The warning that many reasons such as
chemical agriculture and toxic waste leaks “pose a significant health risk for
humans in the long term” is important (Kislalioglu & Berkes, 1991: 152).
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concept of “hedonistic asceticism” (Zizek, 2008: 90)*.Moreover, this
dependence on sports and health institutions is a feature that highlights the
“customer” position in healthcare services (Drucker, 2009: 162). Considering
the discussions on the social and environmental consequences of genetic
studies; admitting that the possibilities that open up to us are truly
extraordinary” (Castells, 1998: 370-390); It is also possible to be against
GMO products by directly taking shelter in the "Biosafety Protocol" (Shiva,
2005: 37).

For this reason, apart from the efforts to solve the problems produced by
the urban lifestyle in the city; There are also searches for rural life developed
in order to escape from the health problems created by this environment and
to establish a more environmentally friendly life.These include trends such as
the "ecovillage" movement that "promotes healthy human development”,
"human activities are innocuously integrated with nature” and "growing with
conscious communities in many different countries such as the United
Kingdom, Uganda, India and the United States" (Lucas, 2006: 9). However, it
does not seem easy for these movements to be effective in solving global
health problems.

One fact about rural life that is evident for developed countries, including
poor countries, is the phenomenon of rural poverty. In the world of global
trade, this is often untrue, although those living in large and modern cities
believe that village dwellers are more fortunate than us to consume very
healthy foods. On the contrary, “the history of the peasant segment is the
history of the poor who condemned themselves to low quality by-products in
order to sell the best of their produce to the townspeople (Certeau, Giard and
Mayol, 1998: 175).

1.3. Service is Expensive

Health concerns are not the only source of fears fueled by the health
sector; the fact that treatment is possible but very expensive is another
important factor that feeds the fears and concerns of the public on this issue.
In addition to the large resources allocated to health in the welfare states, the
reasons such as the commercialization of health services, high technological
R&D expenditures, and intensive use of advanced technology underlie the
high cost of the service.

The country that stands out in this regard with the expenditures of
developed countries and the provision of relatively commercialized services,

* Zizek (2003: 381) conveys the irony here with the words “a healthy lifestyle"
from jogging to diet, "a life oriented towards pleasure necessarily ends with
the most extreme discipline required to guarantee maximum pleasure."”
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is the USA. Fukuyama (2014: 160) compares the place of railways in the
economy in the 19th century with the place of health services in the 21st
century in many respects, and points out that the "healthcare sector
consuming 18 percent of American gross national product in 2010" is proof
of this. With the striking example given by Singer (2009: 294-300): "Thanks
to the US healthcare system acting like a great anchor caught in the American
industry. Even a seemingly successful American firm like Starbucks pays
more for health than coffee".

In fact, this table displays a reality that becomes apparent when the liberal
history of the world is examined carefully. Just as it is true that the service
becomes commercialized and expensive, it is also correct to draw attention to
the size of public resources allocated to health relative to other sectors. As a
matter of fact, Pennington (2011: 272), one of the thinkers of liberal
philosophy, in the section of his book titled "Muse of social justice",
"government funded services and tax incentives preferring third party
insurance to direct payment" and "a model of the USA in no way equal to a
free market model"” draws attention to the fact that it is not. The answer to the
question of why social justice is a “mirage” despite the intense transfer of
public resources is again explained by the author as “inequality”.Fukuyama
(2014: 447) also states that with the regulations made in 2010, the system
"turned into a monster" "because of the privileges and benefits that should be
given to many interest groups including doctors, insurance companies and the
pharmaceutical industry™.It is essentially important as a symbolic example of
the US liberal healthcare model. Similar processes are taking place in many
other countries.

On the other hand, the fact that health services become expensive is also
observed when isolated from other factors®.Drucker (2002: 23), who has been
a national health system consultant for 50 years, argues that if evaluated
according to inflation and the relative purchasing power of information, the
prices of many products in the manufacturing sector fell between 40% and
60%, but that these figures rose to three times in the health sector.

Parallel to this, he states that the health insurance system can be managed
from the perspective of health care as well as from the perspective of health
costs. Undoubtedly, there is a big difference between the two and in this
sense the numbers may not always be functional in making the expected
explanations.—But as a result, the industry's figures are huge. Of course, as a

® One of the points that confirms this is that “Angel Investors” are mostly
interested in health, medical services and biotechnology sectors (Tatl and
Korucuk, 2015: 129, 130).
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rising sector, it is necessary to take the aesthetic surgery industry into
consideration and put it in a separate place-°.

One of the factors that fuel the expensive service phenomenon is the use
of technology-intensive hardware. When we look at robots ‘“Medbots in the
field of health, it is understood that the first robot we see is also in the
military field. Another developed version of PackBot known as the
Bloodhound, this robot is the project of the wounded soldier to find the
injured soldier on his own, and to treat him using the medical loaded robot.
(Singer, 2009: 138).

Although this increase in health expenditures seems to be positive in
terms of numerical growth, gross national product, etc., its real role in
development depends on many different factors that need to be examined.

1.4. Commercialization of Healthcare Services

One of the factors that increase the health sector figures is the
commercialization of health services and the function of globalization to
spread the system to all countries. While Drucker (1992: 1-3) categorizes
world political history in terms of economic modeling, "The Complete
Liberal Century" started with Adam Smith's "Wealth of Nations" in 1776; "It
ended in 1873 with the collapse of the Vienna stock exchange and the brief
panic in Paris, London, Frankfurt and New York."’According to him, after
this period, the principle of laissez faire was shelved and a statist period was
experienced with the process of intervention of states in the economy, the rise
of the Marxist movement, anti-trust laws and legal regulation of the securities
market.

The emergence of health insurance is exactly in this range. “Ten years
after the collapse of the Vienna stock market, German Chancellor Otto Von
Bismarck invented national health insurance and compulsory old age
insurance” (Drucker, 1992: 2).However, with the globalization and liberal
policies expressed in the 1980s and the unipolarization process of the world
as of the early 1990s, the welfare state practices and the implementation of

®"In 2006, 11 million plastic surgeries were performed only in the USA ... Today,
the aesthetic surgery industry - the luxury health sector and the" facial
aesthetics market "- worth 12 to 20 billion dollars annually" (Bauman, 2010:
66).

"Drucker (1992: 3) sees the end of this period, in which the phenomenon of the
welfare state was set up, as 1973, with the oil shock and the surge of the
dollar, at the end of a rising curve with the 68 movement that wraps the
Western world from one end to the other, and states that this period has also
ended.
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free or subsidized basic welfare services were abandoned, and all basic
services started to be commercialized.

In this process, environmental problems occupying the world agenda and
growing rapidly as a new expenditure item have also been a factor that
spurred commercialization. Although problems on a global scale seem to be
postponed to their local repercussions, it is increasingly common that they
enter the agenda very quickly and simultaneously, as in environmental
problems and epidemics. Beyond that, the world is very small commercially.
As the phenomenon of the step-by-step commercialization of health problems
is reflected very rapidly from the central countries to the periphery (Bauman,
2003: 142); It is recommended to countries that are striving for development
by international financial institutions, which are the basic instruments of the
global monetary and credit system, and even imposed as a loan condition®.

The most important of these are corporate monopolies on drug patents
and high drug prices. Chomsky (2004: 128) states that in African countries
that cannot afford these drugs because of the exaggerated prices of drugs’
that cost a few dollars by drug manufacturers, mostly US-based, on the basis
of monopoly rights, “According to reports, 600,000 children are infected with
HIV from their mothers annually, most likely all of them from AIDS. He
expresses that it means that he will die and soon 40 million orphans and
orphans could emerge from AIDS alone in Africa alone. This also applies to
all poor people in other countries of the world.

Today, the marketing approach is used not only in the commercial field
but also in the field of social responsibility projects. The most common of

8 Chomski (2000: 127-129) illustrates this situation with the example of "not
allocating resources for local agriculture and handicrafts, which are the
livelihoods of the vast majority of the population, while allocating a great deal
of funds to outward-oriented initiatives in the field of agriculture” in Haiti. It
emphasizes that when restrictions are added, the result is in any way negative
for public health.

®Chomsky (1999: 129), who questioned these monopolistic rights, argued that
companies need these rights because of research and development costs;
however, the majority of research and development costs are borne by the
public, and when basic biology, which is almost entirely publicly supported, is
taken into account, the unfairness of the costs becomes even more
pronounced. Thurow (1997: 292) also supports this view and “since long-term
research and investment in infrastructure cannot be justified by capitalism's
investment calculations, America justifies this by hiding this in the Ministry
of Defense and the necessity of defeating communism; Another great excuse
for public R&D is health; He adds with irony that when sick, even the most
frequent of the strict capitalists, unless he is very rich, would not want the
amount or quality of health care he received to be determined by his own
income and he would be de facto communist .
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these are applications called "social marketing” used for health campaigns
(Mcquail & Windahl 1981: 224).

In addition to the concrete increases in health problems, it is possible to
talk about the increases fueled by the market. Referring to Ulrich Beck's
concept of "risk society”, Bauman (1998: 247) states that "the potential
commercial value of fear of risk is unlimited and it is possible to reach every
sales volume by playing with fears that are skillfully provoked about health-
related dangers".

In another study in which he exemplified this (Bauman, 2010: 19),
anxiety, which was described as' social phobia 'yet in 1980 and was stated to
be' rare ', was described as' extremely common' in 1994, and a large
pharmaceutical company 1999 ' also states that the drug he found for the
disease was offered to the market with the phrase "severe medical condition",
which he used in advertisements. Emphasizing that the company has
embarked on a multi-million dollar anxiety promotion campaign to create a
market for its drug, the author adds a quote from the product director of the
drug. The director clearly says, "Every marketer's dream is to find and
develop an unknown or unnamed market, that's what we managed to do with
social anxiety disorder”. According to the author, the drug is supposed to
"improve life", but it is true that it is an endless source of earnings for
advertisers, distributors, and vendors. Fears fed by contemporary life are also
increasing rapidly. “Psychiatrists identified 6500 types of phobia” (Demirer
& Demirer, 2000: 443).

One of the most daunting consequences of the commercialization and
expensiveness of healthcare services is that it leads to illegal organ
transplantation practices and creates “health hackers” who are fed by this
excessive profit. In addition to the profitability of drug marketing to children,
as Chomsky (1997: 134) quoted from a Canadian Radio and Television
Corporation's Organ Trade documentary: "Healthcare hackers armed only
with coffee spoons take these people's eyeballs out of living creatures”. There
is also a widespread organ trafficking network. Considering the existence of a
huge criminal economy, including organ trafficking, and the global network
formed by links with national state administrators (Castells, 1997: 407-409),
it is not possible to measure this informal economy.

Another problem that needs to be addressed at this point is the
determination that “the money returned in the drug market exceeds 400

million dollars (twice the pharmaceutical industry)” (Demirer & Demirer,
2000: 442).
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2. Growth in Health Sector in Turkey

Turkey health sector, and according to modern rules began to unfold with
republican period as long as when viewed in historical Ottoman-era practices
are observed.

When the testament about medicine of the Ottoman Sultan Mehmet the
Conqueror (1432-1481), who took a very important place in the history of the
world by realizing the conquest of Istanbul, was examined, it was stated that
"he donated 136 buildings that were personal property for health services; It
is reported that he expressed in detail the measures to be taken for both the
environment and human health with the income of these places and appointed
"10 surgeons, 10 doctors and 3 wound dressers for Istanbul of the period
(Akgiindiiz, A. (2009 158).

One of the biggest moves in the field of medicine in the Ottoman Empire
Il. It is the opening of "Medical Center" and "Surgery Center" together on
March 14, 1827 for the needs of the modern army established during the
Mahmut period. The aforementioned period is the period when quarantine
was implemented in Istanbul due to the plague epidemic and then quarantine
rooms were built in the whole country, where deemed necessary (Cadirct,
2011: 34-37).

If we quickly come to be just as today all over the world, Turkey is also
observed that the increase in health spending. This determination includes the
pre-pandemic and it is known that the increase curve is much higher today.
Increase in health expenditures is considered natural, especially since it is one
of the most successful areas of government. According to the researches
(TMMOB Chamber of Architects, 2015: 134), there was a 6-fold increase
between 2002-2012; “While the market value emerging in the field of health
was around 9 billion dollars, it reached approximately 60 billion dollars in
2013” However, it is determined that “"the number of patients increased from
200 million to 600 million, tripling in the same period".

As for 2019 data™, total health expenditure increased by 21.7% compared
to the previous year and reached 201 billion 31 million TL.The part that
belongs to the general government health expenditure increased by 22.5%
and reached 156 billion 819 million TL; The private sector health
expenditure is estimated to be 44 billion 212 million TL with an increase rate
of 18.8%. This means a roughly 20% increase under all circumstances
(TUIK, 2020).

10 This is the most up-to-date data in TUIK reports, the next report will be
prepared in December 2021.
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As shown in Chapter 11 titled Health Economics and Financing of the
2018 Ministry of Health Health Statistics Yearbook (Ministry of Health,
2020: 257-268)

The ratio of Total Health Expenditures to GNP decreased from 5.2%
in 2002 to 4.4% in 2018.

During the aforementioned period, the share of these expenditures in
investment expenditures has increased from 0.1 to 0.3.

Current expenditures (in dollars) have increased from 236,336 to
789,043.

The period between 2007-2009 was the period in which the highest
figures were reached in terms of both investment and current
expenditures.

These figures among OECD countries in terms of the latter is the
cause of the GNP of Turkey's current health expenditure.

Moreover, in 2017 it appears the OECD average of 8.8%, Turkey
seems not reached even half this rate by 4.2%.

As pointed out before, the USA, which is in the first place by far
exceeding the average numbers above 11% with the rankings of
Switzerland, France, Germany and Sweden, surpasses its closest
followers with a rate higher than 1/3 with a figure above 17%.

When looking at the level of out-of-pocket expenditure per capita, it
has almost doubled from the average of 37 dollars in 2002 to 75
dollars in 2018; It is determined that it has increased to 3 times the
figures between 2007-20009.

Per capita out-of-pocket expenditure figures are important indicators
for the social policies of countries. From this point of view, France
reaches the lowest figure / highest public insurance indicator with
9.4%, followed by the USA with 11%.

This table shows the position of Turkey is approaching the 20%
OECD average of 17.5%.

The lowest performance in this category belongs to Latvia, Mexico,
Greece with numbers over 40%.

The Household Final Consumption Expenditure inside pocket Made
in the International Comparison of Current Health Expenditure
Ratio is again moved to the trailing well as Turkey.
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Another issue discussed in Turkey's health spending from 2011 Syrian
refugees are spending time with them today and offered medical
services.Since the subject is subject to many detailed regulations within the
framework of international legislation, its details are not included in this
study.One last important expenditure item is the hospital construction and
operation models and costs within the health investments.Turkey in the last
couple of years, positioned at the urban periphery "big city hospitals" public-
private partnership is due to be borne by the public has started the process in
many respects as a model and more experienced discussion topics.™

3. Result

As detailed above, there are worries and fears as well as rising
expectations in terms of human health, life expectancy and the health of
living conditions.The growth of the world population and the diversity of
demands on health require intense discussions and negotiations both on the
basis of countries and in terms of international health policies.On the one
hand, the unipolarity of the world imposes more liberal policies and increased
commercialization in health care, on the other hand, social policy demands in
health care, which is a very basic service area, are increasing.The natural
result of this contentious process is the increase in health budgets.

As the health sector grows as a financial sector, countries are faced with
the choice of either turning to egalitarian social policies by taking into
account social pressures or transferring resources to private companies of the
sector.Of course, countries' choices on this issue cannot be independent of
their political models.However, as the size of the cake relates the most
extreme examples and illegal practices to the industry, it has the potential to
turn into a growing set of problems.

Again, the rooted connection of the health sector with environmental
health, which is growing and has the potential to turn into a huge problem,
dictates that policies, projects and budgeting techniques in this field should
be constructed in relation to each other.The same ball of global problems
incorporates the framework of international relations, and it is obvious that
today the health and environmental conditions in poor countries can no
longer be considered separately.Especially in epidemic conditions that can

1! These hospitals are defined as “hospital factories” by the chamber of architects
and it is claimed that “by moving the hospitals in the center of the city to the
periphery”, the city's spreading area is increased and that “5-star, 7-star
private hospitals” are provided with space and service advantage in the
vacated center (TMMOB Chamber of Architects, 2015: 135) .
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spread rapidly around the world, the importance of national equality in terms
of health is also on the agenda.

All as part of this overall framework, health policies and services in
Turkey are also parallel course with the world.However, the country's
demographic structure, debtor financial structure, being affected by migration
movements depending on its strategic location and efforts to adapt to global
liberal policies make it difficult to produce a balanced policy within the
framework of the growing numbers of the health sector.In this study, the
socio-cultural analysis of current health expenditures, especially in terms of
health management, has been tried to be done in article scale.Correctly
reading the general course of the world is essential to strengthen the country's
place in this picture.In this respect, increasing the investigations on the
internal parameters of the sector is both meaningful at the local level and it is
necessary to be able to manage / direct the future of the country with healthy
predictions.
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