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edi | nMulkidisiplinerd e] er | e madir yamsmeu dokukarlat e mazshgyeninkolays aj | aved éj €

k o nt kuevketsugank e fpfalatddavisitercihe d i | mijitalt® il rs.g n noplam@5plak¢, r et i Kmkkt i r .
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Anahtar Kelimeler: k e f Plakldr; LikenPlanus;Polidiastema
Orthodontic TreatmentWith Clear Alignersin a PatientDiagnosedwith Oral Lichen Planus: A CaseReport

Abstract: Objective: Polydiastemacasesrequire careful planning due to anchoragedemandsand the risk of
relapseaftertreatment.Thiscasereport aimsto presenthetreatmentrocessand outcome®f a skeletalClassl
patientdiagnosedwith oral lichenplanus,treatedusingclearaligners.CaseReport:A 30-yearold femalepatient
presentedvith complaintsof multiple gapsbetweerher teeth.Her systemiconditionwas stable,and shehad a
diagnosisof oral lichen planus.Clinical examinatiorrevealedbilateral Class| canineand molar relationships,
alongwith polydiasteman boththe upperandloweranteriorregions.Cephalometri@nalysisindicateda skeletal
Class| pattern (ANB: 2 . 5wAh) normal vertical dimensionsFollowing a multidisciplinary evaluation,clear
aligner therapywas selecteddueto its limited contactwith softtissuesgaseof oral hygiene,and applicationof
controlledforces A total of 25alignerswerefabricatedafterdigital impressionsAttachmentsverebondedduring
thefirst sessionand eachaligner wasworn for 20 hoursper day for 7 days.At the endof treatment bilateral
Class| molar and canine relationshipswere maintained,ideal overjet and overbite were achieved,and all
diastemasvereclosed.Thetotal treatmentduration wasapproximatelysix months,andthe desiredestheticand
functionaloutcomesvereattained.No systemicomplicationsor lesionexacerbationsvere observediuring the
courseof treatment.Results:This casedemonstrateshat clear alignersare a safe,noninvasive,and effective
orthodontictreatmenbptionfor patientswith systemior mucosatonditionssuchasoral lichenplanus,providing
bothestheticandfunctionalsuccessvith high patientsatisfaction.

Keywords:Clear Aligners; LichenPlanus;Polydiastema
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olumsuzet ki | ey@ds$ 1 @i fHéSkdneksebabitapareyleralternatifolarakk e f plaklar

ve d ¢ Klkankvetli mekaniksistemler® n e r i lamcakbuyiark;l a ©EPrlaasrt a lyaerineen d a
dejerl end™™ | memi ktir.

Liter@LPt a hastalardartodontiktedaviyei | i olgkhs wnn u mll adruské-naér | edéer .

Bu olgu sunumunura ma p @ | i d i a&esotadikea madust a nbé@lsnan,iskeletselS € n birf
h a s t kaenf@laldafrlag e r - e k |oaaddntiktedavisesnr evesi onniu - 4 war mankét ér .

2. OLGU SUNUMU
Otuzy ak ékddhstad i K1 eb o ke kii akrCdydent b ek & u r Sistenikdunumu

stabilolanhastayadermatolojik | i n & § & fo@lfikdrgplanust a rkéosnéu | mukt ur .
2.1 Klinik Bulgular
S ayesolS é nlafinvemolari | i K K i

| suealtanteriorb © | g epblidiastdrea
Normalvertikaly ° vey u mu dokuklengesi

ANB a - 2 s 8lup,iskeletselS & nié lf imevidittur.
22TedaviPl anl amasé

Multidisipliner biry a k | b & B mmsve h ans kakipye@endermatolojiu z malenktons ¢ |l t asyon
yapeéel mékteéer .

Metal braketlerino | u Kk t u r ragkanikireitasgonve hijyeng ¢ - | dikkatga | é nkae faflek f
tedavisiterche d i | mi kKt i r .
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Dijital © | - ¢ ann 25%peikdp | a n | dup: meé K
Herplak7 g ¢ boyuncag ¢ naDsaatt a k € | meé k ,
Klséansta t a - maenrllagk t i r i | mi K,
D¢ z &kontrdlr andeplud mlr@nmékt ér .
2.3.TedaviS ¢ r eeSio n u -

Y a k | & hagdk, rteglavisonundaS € hl@ardinvemolari | i kK & i 8 nKnduexgerjetve overbite [11
eldee d i | Tngi okastemalatamamerk apanmékt ér .

Ha s t aral ijgeni tedavis ¢ r e syi e yer eherhangibjr OLP alevienmesiveya sistemik
komplikasyong © z | enmemi kKt ir .

3. TARTI k MA

OLP gibi kronik ot o i mmkoralh a s t a drtedbritikdtedavis ¢ r e € in re ddinik zorluklar
oluktBuhast aYyakha@&a mak oz b p € pnlbgimakiakalmaz, a y rzamanda
ortodontikapareylerimedeno | d mgkanikirritasyonladak i d d e t *8Inietb é f andkgzald e ,

ot oi mmharst al @klkgkiwet uy gul a ma |lyaarkéklmk takip ger ek |l i I i J i
vurgul antakt ader .

Sabit apareylerortodontideeny a y gedaniy © nt eelmma s a h axeenf, glaildr dahad ¢ K ¢ k
kuvvetler uygular ve inflamasyonlumukozaylad o j r t dana g @ ¥ e re lkail é klmd lgar
sistemlerinhastakonforunua r t € r a lvelézyakjlenmelerine z a | t a bgi °l setceerjmenkit e d i
2Z24 By olgudak e f @ lad k terail edlilmesi,hem mekanikt r a v minimizze t nhermdea j é z
hijyeninink ol ay |l akk &@slad¢ mamera er .

Buvaka,k e f f lagd k ¥y a Ir @estetikdae | a Y gagnandabiyolojik a - € dagyry, v ebin tedavi
se-emledujgdsu er nMimdaviean o & g &iskinek a ruyg@nretainerpl anl amas é
y a p éMemend © n estabilietakibi® ner i | mi kKt i r .

4. SONUC

OLPt a rbeluma@nhastalarkronik ve reaktif mukozallezyonlarnedeniyle® z ertodontiky a k | ak é ml ar
gerektirir. Ha s t ahhfief] @rnml sahipbimeyder tedaviyib a Kk a ta@amlayabilmekteykerileri
evreolgulardatedavikesintisiveoralr a h a triskeazrlténka kt adér .

Se - i vakdlardak e f plaklar ve hareketli apareyleravantajs aj | a yAatbinflamatuvar
tedavilerind e s t e kd ¢eznédmikjtidkip,h a s t aleviedmesin® n | e webdaex antodohti&
s 0 n ueldeetmedekritik © n e sabiptir.

Buolgu,OLPh a st a k a fpélaaflkay @ v énol nit,veestetikbir tedavialternatiis unduj unu;
mekanikt r a v azaltaré@klezyon alevlenmesin® n | e y e bve poliiagtemavia k a | atkilié n d a
diastem& a p asnaéjkléa y agli dtdae rfmenkit edi r .

Ay r éba & ¢multidisipliner olgular ortodonti periodontolojii kb i r | ivd hiyouyumlu tedavi

yakl aké&mleawignnignl amakt ader .
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Nazopalatin Kanal Kisti: Olgu Sunumu

Ar K. BrizelToprak Bi kK'kArnk . B9 kK egngdleD. ¥] r et y e®¢ | sAkkaya®
IAd &y a man e Dshe leismlaikjeil t es i

*Correspondingauthor:Anzel ToprakB i k ki n

¥ z eAtma Nazopalatirkanalkisti- e neng @&y g € n iggled n monodentojenilbir kisttir. K n s kazal v

kisti olarakdabilinenbukistgenellikleh a y al® @ ml yea t ¢ Eenlc@a 1 asatkelgd @t | K lgi°mrlsd red e
Maksillaanterior orta hattalokalizeolankistininsizivkanali - e r i enibniyalogikk °© k epitdlair t € k1 ar éndar
gel ikgk Jn¢ | reerellikleasémptomatilolmakla birlikte kistin boyutunave - e ketkerdf iakt ©r | er e
b a jolarak f a rkknlk &ulgular verebilir. Radyolojikolarak yuvarlak,oval veyakalpk e k | iyis & enyeer | &

i -eradyog? s ewdlar. Busunumura maasanptomatikinilateral nazopalatirkanalkistinin rutin

muayenes € r a frkedilipgereklitedavileriny a p € | sna 5 € a ®pkSuraumuBusunumd& | i ni J i mi z e
b akv 4 wak ehertangi bir sistemikh a s t huluénjayanerkekh a s t atinémuayenes ér as énd a
farkedilen unilateral nazopahtin kanal kistinin klinik ve radyolojik d e ] e r | e nhdeidreif!|| neBngnmiuk-t:i r .
Genellikleasemptomatiklup maksillerorta hattay e r | nezomalatirkanalkistibub © | gradydgnafi- e k i mi

e s n a shastapgbaisyonundas € ketki@nmesnedeniylerutin muayenes é r agé m dan a Bunbdanr .

d o | deyt@@muayenes € r a dilkatlidnaelemey a p € | garekbvek ¢ p lWwumlardad i jgerr ¢ nt ¢ 1 e me
tekniklerindery ar ar | amelmma slé r .

Anahtar Kelimeler: NazopalatinKanal Kisti, Konikl k én Il & i Fomggaafi,Nloeodontojenikist
NasopalatineDuct Cyst: A CaseReport

Abstract: Purpose:The nasopalatinecanal cystis the mostcommondevelopmentahorrodontogeniccystof the
jaw. Alsoknownastheincisivecanalcyst,it typically occursin maleadultsbetweerthe fourth andsixthdecades
of life. The cyst, localizedin the anterior midline of the maxilla, is thoughtto originate from embryological
epithelial remnantswithin theincisivecanal. Althoughit is usuallyasymptomaticvariousclinical manifestations
may occur dependingon the ¢ y ssizéand other contributingfactors. Radiographically it appearsas a well-
defined, round, oval, or heartshapedradiolucent lesion. The aim of this presentationis to emphasizehe
importanceof identifying an asymptomatiainilateral nasopalatinecanal cyst during routine examinationand
providing the necessantreatment.Case Report: This presentationfocuseson the clinical and radiological
evaluationof anasymptomaticinilateral nasopalatinecanalcystdetectediuring a routine dentalexaminatiorin
a 41-yearold male patient with no systemicdiseaseswho presentedto our clinic. Conclusion: Since the
nasopalatinecanal cyst, typically locatedin the maxillary midline, is often asymptomaticand radiographic
imaging of this region can be influencedby patient positioning, it may easily be overlookedduring routine
examinationsTherefore carefulevaluationduring dentalcheckupsandthe useof additionalimagingtechniques
in suspiciousasesare essential.

Keywords:NasopalatinegCanal Cyst,ConeBeamComputedromographyNon-OdontogenicCyst

1. GKRKKk

Nasopalatinkanal kisti, non-odontojenikkistler ar aseéamaleey alyeg@@m ¢ilnetnr aosse® z
kisttir.* D i ] aedrsiziv kanalkisti olanbukist, nazopalatirkanaldakiembriyojenikepitela r t e k | ar @ n d a
ko keelfer .
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Da ma joanh a t t @akdgila anterior b © | gyedal @rbu b ° | g eddiekklipenapikal

| ezy ond ak |&eakr I@#dsanr etyolojisi tam bilinmemekteolup travma, uyumsuz hareketli

protezler, lokal enfeksiyonve spontan proliferasyong e | i k neden olagak fakt® r loelrd uj u

d¢ K¢ n¢ | PrHekytaegiciar ¢ | bitkkie Haba- ok® r d yerad 4 dekataéa r a soitaya a

- & kaerkeklerde3:10 r a nle a dh@anbahafazlag © r &% Nasopalatirkanalkisti, genellikle
asemptomatikolup d i wdyad i ks é 1z e Irugim rddyografik incelemee s n a stespit edilir.

Mukozayay a kaddan kistler mavi bir g © r ¢ a | weifluktuan bir y a g & s t last daladerin

y er | e kmukozadapdge izlenmez Nasopalatinsinireb a sykaép msmrau@iyanmabhissi veya 14
palatinal mukozadahissizlik ve uy u K ukll wkkaHnisléiki k a yrathatta sertd a maj é In
anteriorundayuvarlakk i k | Kisket] iarf B @ k | waj- werhastalardauziutathissig © z | e e b i | i r .
Radyolojik olarak maksiller® b ° | goetalhatta, santralkesicid i K |kérkilanwrais 6 adar | ar é
belirgin sklerotikbir hatla- e v yuivdrlakoval bazenanteriornazals p i nsagnpEenr p o zbiasjyloén u n a
olarakkalpk e k | radgotusensileg © st e’ ebi | i r .

Bu sunumdarutin muayenes é r a far&edildraunilateralnazopalatinkanalkistit a o h&@st anén
klinik, radyolojik ve histopatolojikincelemelerd a jolarakkisth a k k @enetbidgi vermektir.

2.0LGU SUNUMU

Dentalk i k avyilef b &g i tbeamivaeeammezindderhangibir sistemikh a st all mg €éj é
saptanarve i | kuHlanmayandly a K € rerlektk @ s t pamo@mikr © n t g enaksilla dneerior

bol glgw®Enumad ikl & lfled rl ii g k2 { ifis @ nréa d yeo birdegyemespitedildi

( k el Y & p @ntraoralmuayenedderhangbirrenkd e | i k% dkdhipgrplazimukoza;, z er i nd e
¢ | s e r gibbpatolajik bir bulguyar a s t | @A réa-dukkal sulkusve palatinalb ° | ngrenal
izlendi.Ha s t mub € h gherlthrgbirk i k avgia€] t roBnangaklabirlikte 11vel2n u mad iad leer e
y a p &italgtentestinded i k lvieakoiInd s jayp t Bahaldée.t ingelerdei - istenenperiapikal
radyografidell vel2 n u ma d a k €apeksiney a k 8 @ n éiyi,lyavarkg®° r ¢n ¢ mleg j J i
r ady o llegysnéziendi ( k e &).i} |- boyutlu incelemei - a he KIRThng®° r ¢ nt Kibtier i nde
lezyonun 9,6x9,6x8,4mm b oy u t | & a f@aksdler anteriordaunilateralg® r ¢ semgi | edi |
nazopalatinakanallai | i & Ik d tejirkendi( k e3X4,3). Lezyonund ikk® k | erezorbsigomaya

da distorsiyona,bukkal ve palatinal kemikte herhangibir ekspansiyonaya da perforasyonaneden

ol mag®i gHastgtedavii - Ajn@7 vwe ¢ e nCerrahisib © | ¢ regvkedildi. Eksizeedilen

kistin histopatolojikincelemessonucunazopalatinakanalkistit a rkéosnéu lolupkasitlerdestrafiye

s k u aepRelile d °© kkistikimateryali z | e in mi mudoddmaddeg © r ¢ kL m¢ K t

k e kli: HastadanPLANMECA Promaxc i h idezad € paaonamikradyografide,beyaz oklarla
g°%st éri lgmidikaanteriorddyis € nrea d ¥ o kesiciceiapekslerh i z a kistikledyan
tespite d i lolap,QPGg ° r ¢ nBG6kV,d mAvel6s n Oél ki Ekndarameteleriylea | é n mékt ér .
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k e KRiHastadara | € perapikalradyografidekistik lezyons amaksillerb © | gsenttad lateratl i «
apeksleriyley a kiélni k ki I i di r .

k e k3j4b: Ha s t (@)samittal(b) aksiyel(c) koronalKIBT g ° r ¢ n(c)gebn@nddbeyazoklarla
g° st &istnakopatatirkanallai | i k ki | i di r .

B3TARTI k MA

Nasopalatinakanal kisti d i jnerrodontojenikkistlera r a skemildia-yie r | eokarignellii K i ms e |
epitelyalbir kisttir.* Genellikletoplumun%lile %2 6 s ig A d ¢ | birkkie brealamag ° r ¢y aneé
4250luph ay dlk EBenk a t Inadir g°nrd &lDgha-. o drkeklerdeg © r ¢ouig huylu lezyon,
nasopalatinkanaldaki g e I i k émirgygenik epitel a r t & k Ipralife@sy@um sonucu kistik
dejenerasyoy © s t eile mk 8 Kisti - e r inasopaladirmkand a ma wd siairegebulunur?

KI'i ni barmivBstadd i t e rgaeet- fgiereuymaktaolup4ly a k erkeklsrh ast ay d é.

Kistin etyolojisi tam bilinmiyor fakat formasyonuny a Kk a &7r a 8 € 8 d a lbir trasncaedya

g e - i rlokal mir enfeksiyonya da spontanproliferasyonsonucuo | uk abbil ledief i | mi Kt
Li t er ants¢edulutan sebepspontanproliferasyono | d wji U d i rP Hasemm& tledymn

b°l gead iémrravmaya da lokal bir enfeksiyontespit edilemedi.Buy ¢ z dé nu knedeni
spontarproliferasyorolarakd ¢ Kk ¢ n ¢ | d ¢ .

Maksilladasertdamakortahattakesicid i K lae rkiam® & rokrakg © z ¢bklashd i k-seinze |l er d e
sahas gk z | @endllikleasemptomatiktirfutin muayenes € r a farkedildt. Kist sekondeenfekte

ol muyadala ¢ yhpytlarau | aakjédpa k | waj- LBl g3t eneamteriorpalatinaldaddik, a k é nt &
vedr @biklinik bulgularverebilir,h a s t gereldek B i getirendamak® rortahattao | uk iak !l i Kk
ol ma k'a\dak a asénmptomatikti.
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T e k hkiing,i radyolojik ve histopatolojik bulgularla birlikte y a p & | M aRadyadrafik olarak

y a k | 1a2km-ka pakips € n ayi, k @ kuedrlak,ovalveyakalbebenzeyemadyolusensileplarak

g ° r ¢Kistpasopalatikanalyadaforamendeera | B & ma flaBaposteriorunddzlenirsed me d i a n
palatalk i sintefmaksillers ¢ t ? ru°nl g e Kkiikesidi@ iakr a sge°nzd ;akd¢nresdelveolar

ki «td&n &ist bazenkemik tutulumu yapmazve insiziv papillay e r | eokiri Ratlyografide
kemiky & k &l° & rhée Bukistlere6 i n papidak v satcvérdir.>?’Kistb ¢ y ¢gries tvedabial r
kortikal kemik perforeolursalabial frenulumdak i kveyaldurunb o K | udjouyjr@k ehtoeabi | i r .
Nasalseptumdadistorsiyonizlenebilir. Nazaltaraftayer alankistler, burunt aba mé néd&er g e|56
T ¢ ms oprak@d d | an & @b alr @atlendduflaa’® Maksiller kesicilerink © k | elraiem doek

nadir de olsa k ° kezorbsiyonuyapabilir. B ¢ y bdyutlarau | a kistlended i « | déstordiyonlar
izlenebilir** D i «k | le@minadnu r raosnalolup etkilenend i kvitaddir. Nasoplatinakanalkisti orta
hatveyay a k € ndlatedatlezyono | a b igibi daidifenbilateralkist k e k | g °nrd¢el 2eBiwim!| i r .
v a k aam&hattay a kuailateralradyolusentezyonolaraki z | enmi kKt i r .

Kistin histolojisindekistd u vsa k & aapielveyay a | a olka&s | Esjliadirikéepitelled ° k el i di r .
Duvardamu k ®ezler,damarsinir paketibulunur?*®*V a k a mkezyahanhistopatolojikincelemesi
sonucustrafiyes k u a epitelde d © kkestik materyavemukoidmadde - e sahijoé dsapt andéeé.

G°r ¢ nt tekniklam elarak panoramik, okluzal,periapikalve KIBT k u |l | a nt&eksmb ialnier .
histopatolojik incelemeile konulur. | - boyutlu g ©® r ¢ n ts¢aljel nkéBTachi | kernvansiyonel
tekniklereg © deeyonuns € n eéboyuta,ly € r | eexkiomriy a p édtkizih a k k damakaliteli
dejerl eafil amaeiedkal B € & g ® dahad ¢ Krgdyasyon - e+ 9 z ¢ n gyrélksjek
olup dahaince kesitlereldeedilebilir 3

Ay ét aoad@amazepalatirkanalver a d i kistd ¢exr ¢ n ¢ | Kmesl kbpdie w a p0Oanmo y e

kadar olabilir. Bu b ° | gg@re ¢dsamptomatikve vital d i k |ielril &eknimld iykadar olan
radyolusensiler - radyografikolaraktakip® n e r i @ mm & bdegy iselekspansiyoniezorbsiyon,
distorsiyong © s t e rkistx @ p $d@esj ie r | e n d®iRraidli rkastiviepeiiapikalgr an¢ |l oml a
ayeéetr &arc &lezgomld al i « ik lapekisinddaminadurak a yveperiodontaligamentg e ni kK | e me s i
izlenmelidir. Bu bulgularenflamatuabir lezyono | d u p & 8 tH'@&r iyhir durumdagereksizkanal
tedavilerindek a - & n maitalite testia y € r Belirléyitiao | ac &akih&g.di kisttédeirk | er
devital iken nasopalatirkanal kistinde d i kitaddir. Bizim olgumuzdallve 12nu madak Eer i n
vitalometrik muayenesindevital o | d wsjalp t a nBree n@zaopalatinkistlerde d i K | vialitésin
etkilenebilirb © ybir durumdaa y é r @ hisBpatolojikolaraky a p €A yeért. @ o & yd rasaumtral

devh ¢ ¢ g e A h anleziodensaitf o | | Kkisk primardialkist, nazoalveolakist, bukkonazaleya
bukkosa-nékzp8%n amdié undurlul mal édeéer .

Tedavisindek ¢ - kokuttakikistler i - fakip © n e r Semgtomatikkistlerdee n ¢ k | elsyty o n ,
be¢yednlardaen ¢ kl eaSiyowmdan py ayl a pzéalseayeSkiK a d i iz -y iaksiller
kesicid i «k llingualigingivalmarjinlerinderflepk a | d € lezgdnapalatinkldery a k | a #ag@slyeana s é
edilmektedir®’Kanali - er vaiskdé ary zlksé maemahi kK [seem a ladamatiski

a- és grP®anrg, nbduel u n d u gerekentdr sdérumdur. Tame n ¢ k1 e a sopram & la s
nadirdir*

4.SONUC

Genellikle asemptomatikolup maksiller orta hattay e r | earopatatinkanal kisti bu b° | geni n
radyografi- e k e sih a $astapdzesyonundais € ketkil@nmesinedeniylerutin muayenes é r as eé nd a
g° z kan a Pearidpikalkistveg r a n ¢ k @ mé geseksizekdodontikiedaviyadad i-ke k i mi

y ap €| Bubdandiod degt@muayenes é r a dikkailidnaelemey a p € lanyaésréa,n €iyiar € n
bilinmesigereklivek ¢ p lkluumiardalerig © r ¢ n ttekrlikiermaéeny ar ar | anémimader .
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Temporomandibular EKlemk i k a y e t(T ME k /nT) Etolojisi ve G ¢, n cTedavi
Se - e n ePRISMA Wyumlu Sistematik Derleme

Uzman Dr. Ergin Kalkan®
Dentkastamond | @eDi Xaj Pej e k!l i ni J i

¥ z eTemporomandibulaEklemk i k a y(eT MEk /i mbtBrhtoplumunsessizbir s a | gil@ré J ne me
sistemikompleksinirgizemlive heterojenbir b 0 z u k | .Wjsued enb € | g e kionmké ¢ k i@myéany g € n
nedeniolan bu durum,d ¢ niy @ f u s®umeutit kK € s myg a € Baltesini derinden etkilemektedir. Bu
sistematikderleme, T ME k 'krair rm biyogsikososyagtiyolojisinin perdesinia r a | ave2d35¢ éd cenr a s é
y ay é mlk anerkéek] semptomlardaia r € yoladaa t € |eageéarkiedavia d € m| kastaleeetneyi

ama- | amark tkeake#emiks t a n d &kratr Ik@rekamankint ¢ moy ut kap & ég@ &éd and e
desteklemek z eRRESMAmMetodolojisiyldarananl i t er anly ¢ ikid @ Nl § z esahipBly ¢ nc&ll € K ma
(SistematikDerlemeler,MetaAnalizlerve Randomiz&k o nt it @ ll le g titalikles € - i vedaiinkemesine

i ncel eBuri ku likeonsévatiderigvilerin(splint, fizik tedavi,BDT)a | st@&ndartolmayadevanme t t i J i ni
vemultidisiplinery a k | a k B snbk & &ieraka € d € n g ¢ skeunrdt eunl - hreiils®én e saleipo | duj unu
g°ster nBuletleendli ME Kk 'y A ine t klimsyenléreyolg © st @ ¢ &KklregndEd yadaroth ar i t as é
sunmaktadeéer .

Anahtar Kelimeler: TemporomandibulaEklemk i k a y Etiyoloje Tedayi,SistematikDerlemeP r € s ma ,
BiyopsikososyaModel.

Etiology and Current TreatmentOptionsfor TemporomandibularJoint Disorders(Tmd): AP r &€ s ma
CompliantSystematidReview

Abstract: Temporomandibuladoint Disorders(TMD) are like a silentepidemicof modernsociety representing
a mysteriousindheterogeneougdysfunctiorof the masticatorysystencomplex1]. Asthe mostcommorcauseof
chronicpainin thefaceandjaw region,thisconditionprofoundlyaffectsthe quality of life for a significantportion
of the world's population [17, 26]. This systematicreview aims to unveil the curtain on the complex
biopsychosociaktiology of TMD and, in light of evidencepublishedsince2015,to crystallizethe mostcurrent
treatmentstepgo betakenonthe pathto symptonrelief. To meethigh academicstandardsandcomprehensively
supportall dimension®f the subject 30 up-to-datestudieswith the highestevelof evidencgSystemati&keviews,
MetaAnalysesand RandomizedontrolledTrials) from the literature screenedisingthe PRISMAmethodology
havebeenmeticulouslyselectecand deeplyanalyzedOur findingsindicatethat conservativdareatmentgsplints,
physicaltherapy,CBT) remainthe gold standardand that multidisciplinary approachesre critical for patients
to breakfreefromthecycleof chronicpain[3, 23]. Thisreviewofferscliniciansa strongevidencebasedoadmap
for themanagemeraf TMD.

Keywords:Temporomandibulajdoint Disorders,Etiology, Treatment Systemati®keviewP r € s ma ,
BiopsychosociaModel.

1.GKRKk

Temporomandibulaeklem(TME), insanv ¢, ¢ u d uenldeaark mekleraldrderbiridir vealt- e neni n
k o nuk ma nveymkunmagibitemeli K | e wdrimegetirmdasins a ] T BE bueklem,i | i Kk ki | i
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- i ] nkearseVe& 0 énx a p € disbonksiyonunweyaa | r & s &in 8]. T ME k a ngerelékle
hastahikayesive fiziksel muayeneyedayanarDC/TMD (TemporomandibulaBozukluklari - T @ n &
Kriterleri) sistemigibiy a p € | a ry® ért & lkohés o, PO

TMEK 'yng knp e ke v a | raan] sn@iyapjisinin k a r maexted&viy a k | a Kk é-md rair télniélni k
g%stegomeeklancdaarP & eithtni ya¢ @n é&aj. BadertemeT ME k '- noikn
y © ndtiylojisini ve 2015y €4 @n mhiinsa | i t e daganagaluggulanank a n @ a yt@da@

S e - e n eslsteneatikdirly ia k | ackegjnelral eanma + Imema kt adér .

2. METOT

2.1. Tarama Stratejisi

119

Bu sistematikderleme,metodolojikk e f f e & ] € i ma k BRISMA (SistematikDerlemelerve
Meta-Analizler i - Tencih Edilen Raporlama¥ j el le& li 8 v uwduaolaiaktaa s ar vea n mé kK
raporl anmécxkt eéer .

2.2.Veri K ay n a kd AeamaSorgusu

PubMed,Scopusve Web of Scienceverit a b a n | Gcak@0iglila Ekim 2024 tarinleriar as énd a
y ay & ml-aan neé&knaa |laanrAmahtatkéimelerve MESH terimlerik u | | a oygunsomgudak
ol ukturul muktur .

2.3.Dahil Etme veH a r Tutma Kriterleri

1 Dahil Etme: T ME k ' atiyolpjisini veya tedavis e - ene & ¢ je e i In &istematik e n
Derlemeler,Meta-Analizler ve RandomizeK o nt r¢aall lexk (MR K @' rH regi) veyaz c e
T ¢ r kammetine r i wlanweil Ocak20l5ves onyaygeé mi ahawmal ar .

1 Ha rTutma: Vakar a p o e d ia m&tupdarprotokoller,hayvant a | é kvedhd kkgal@ é t
d¢zesahipmal ekmal ar .

24 Veri¢t é k aveXaliie Dej erl endi r mesi

Taranarb a KMe® k e t |senradahihedilmekriterlerineuyguno | d bdlirkenen- al € Kk taenl ar € n
metinlerieldee d i | nDahil edilan- a | € k mMatbdalajilekalitesi AMSTAR-2 veya Cochrane
RiskofBiasar «wé | adée] arbkndiril miktir.

25, At 8é€ - i ndemrienk - e s i

Veri k a y n atkal raar ne&nih&i € a | € kbalidehikan, makaleninakademikgerekliliklerini (25
30adetg ¢, nat k &) kK évdekomamunt ¢ yn® n | gtiyolofi, konservatifve invaziv tedaviler)
yeterliderinliktedesteklemela ma ¢ @éngtddalqgjikkriterleretamolarakuyan30adeteny ¢ k & a k é t
d ¢ z e vyall iétikzlikke nihai analizedahil e d i | nBu kitiz is © - Mmakalenink a né & peel €
kapsalmmhasa&jnléeamakt adeéer .

3. BULGULAR

TaramasonucundaTl M E Etiyolojisi ve tedavis e - e n e Kglli delileyehkaterlereuyan30 adet
g¢neeklankdaywad eédakl anél mékt eéer .

3.1.Etiyolojk Fakt °r | er

T ME k 'etiyolojisi, biyopsikososyamodeltemelindea - € k k a n anaek ®tka k thifry A gpéy a
sahiptir[2, 13].

1 Biyolojik F a k t ° TMEediskinin malpozisyonu( i d¢ z e n sv &K a Ikanre ahir i

bl ¢ mghrdgl e lvéeklemeldjenezasyoniei | i K ki | e n[d]iTravra[d8} kt edi r
sistemikenflamatuarh a s t ave @éykulbaorz u k | [LLKTI ME kEe | i kK rohu ynndaed €] €
d¢e¢kenegl mAkt e ddem.i - enflamatuar me dy at °w d relrpathgenezi

degeklemektedif30].

1 Parafonksiyonelve Mekanik F a k t ° Brdkgzmve - e tkemetlemegibi parafonksiyonel
al ek kanljenkebraet a e €iynideegkti ésr eampatkd&k milt gl @gotrigrldmelkit ¢ r
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[1]. Ok | ¢izlaillkdkz u k | u kirinal regyol@iln f a k t °ziyadlee mevcut durumu
Ki ddet birdmdkitreabiti @ Ir d iesjpulediimektedir[22]. Boyunp o s tvgseryjkal
b° |lsgoer ucaall ME&] ril@éisléi k ki | en[@8]l.r i | mektedir
1 PsikososyalF a k t ° Dulygasalstres,anksiyeteve depresyorb 0 z u k | TUNKE gaerléi, K i mi
i -igrg - tisk f akt°r | e[13j 6H &tnedin meden o | d uaj kuékaseaktivitesi
(parafonksiyon)a ] me& k a n i z anatedildegi@anindeno | ddpu¢neégl mekt edir .

3.2.Tedavi Modaliteleri | 20

Tedaviprotokolleri,en azinvazivvegerid © n ¢ Ky anl I¢a kleard laa rveal i nmaegakaldrda
invazivs e - e ng X h e r iawsiyeedilmektedir3, 23].

3.2.1. Konservatif veGeriD° n ¢ Kk Jedaviler ( KBakamak):

o HastaEJ] i tvie¥iB a k éTrdavinintemelinio | u kK t ubrerateridinlanme,
y u mu diyetkve parafonksiyoneh | € k k a ortadakklad rdeemr €41 emamékhteedi r

[2].

o Okl ¢Splint Tedavisi: Eny a y geétkili konservatify °© n tkabwhedilmektedir..
¥ z el miyokasiyala | veb a diskd e p| as enmm t& 0 nyl °anr eét niggnmi- 1 ¢, e
k a gtz e sahiptir§7, 25].

o Fizik Tedavi ve Manuel Terapi: Masaj, germe ve manuel terapi teknikleri
(mobi |l i zasyond]jmamsitamdaledomkgiyonu) v i | e K% i @ meid e
bakgrset er eb[b,Rhhekt edi r

o Farmakoterapi: Akut aj ry@ netii-nNiS AKKvelkasrgevketikcil er
se-enekl16,rl@.&«<ronki ar] d @ r u ml Frisikdikn Ahtidepresanlamgibi
ajanlareklenebilmektedif2].

o Bi | Dy e lahetgi (BBT): Kronika | vekelirginpsikososyab i | e koam | e r i
hastalardaBDT'nin uzunvadelia] y €ne&a i ens &madc &b P a e Wmerko | ¢
ol dgPug¢l MBlkt ¢r

3.2.2 Minimal Kn v aveK nvv alredawler:

o Botulinum Toksin Tip A (BoNT-A): Kronik miyofasiyal a j rv& a K &kasé
hiperaktivitesi d u r u ml aarj exdddad ezaltmadaetkili , minimal invaziv
se-enekf[derdendir

o Intra-ar t i kKepjéks®yonlar: Kortikosteroidlerve hyaluronikasituy gul amal ar é

eklemi -emflamasyonwea J rkengr@da | taénaka - K ml | anél abi | mekt ed
o Artrosentez ve Artroskopi: Konservatiftedaviyey a rvérrmeyenj | e r dis&yai K

dej i kKt ivayaneenflamasyon d ur u ml agereahidse - e n eokatale r

dejerleniril ebilir

o A - éeklem Cerrahisi ve Total Eklem Protezi: Ciddi eklem dejenerasyonweya
arkiloz gibid i r evakaldrii- $ akutulaneninvazivpr osedlt | er di r

4 TARTI k MA

Bu sistematik derlemede elde edilen 2015 s o n r gassrécbeldular, TMEK ' I met i mi nde
biyopsikososyamodelimerkezealanmultidisiplinerbiry a k | azkcérmeml destekjemekted|6,

23]. Etiyolojideki psikososyaly ¢ #° %2 n ¢ aleé n d § ja & meekaniktedavilereodaklanmak

yerine,Bi | iDkas & laTrer@pigibied a v r ay & Kk Is & # tedaMipal racram@egraedilmesikritik

° n e sahbiptir[16].

Kan é bk b gspliatlerin [7, 25] ve fizik tedavinin[5, 27] ik basamakiedavidey ¢ k valkk ar é

or anl sahippanlad u jguwPnsut er m¥ k & etiri nokta, o k | ¢aZywd r | arali &ad e&m i n
akeéendeéT ME kn'disnéihtedavisiveya® n | e n-mémier i | nmednldEine raa tékr- dae
belirtiimesidir[2, 21].
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K n v dedavilereg e -titizkkle d e ] e r | e n dBotulinumtoksinu ydg u |. miyotasyélaj r éy é

y ° net°mreahdlair sunsadal4], cerrahip r o s e @rgrosénezArtroskopive A - &&rrahi)

y a | nkerservatiftedavinina | a yélbié &k ¢ boguncab a Kk a o le & ¥dnksiyonelk e s ét | amal ar
veyaciddi eklempatolojisinino | d durumlardsk u |l | an §lR,djlal edér

5.SONUC¢

Temporomandibulaeklemk i k a y diyolojisindeki- ok ° n | gebepieb i r ey selveekt ir.
a K a rhiatedaviy a k | gerektimméektedirK a ndéstz ¢ y k $ € k (20856 g n B0x sad € K mlaﬁ

é K é ] tedauwlyadaimakonservatif,gerid © n ¢ Ky It t;, e fbstae ] ie tsplin,ifizik tedavi)

bakl anrda 23.dkeonik a ] rvé parafonksiyonela | & k k a nyl °énkel t ai rBBiTinird e
entegrasyonte s a fl6].&Krn v aveya cerrahim¢ d a h adnahkbe konservatiftedavilerey a n é t
vermeyenj | e r dklenmlgjenerasyonueyadiskd e p | acamdinréevakaldrii- birs e- enekt i r
[12]. Gelecekteki- a | &€ Kk MM E la 'rafi fipleriney © n eddhadpesifik ve biyolojik he def | e n mi K
tedaviprotokollerinia y d € n | ad arkalyaan ma |l edér .

BEYANLAR

1 Finansman: Bu a r a k tk&mu,ticr veyakara mag &t meyremve k ur ul ukl ar da
herhangbir® zmid es b éma mékt ér .

1 ¢Cék®hat é K Yaaaslad-:é k art € B mh 8 8 mbhayangdér.n é
Etik Onay: Sistematikderlemen i t e | oi ] di unj dagk ldiralio n aggrékmemektedir.

T VeriEri killiePuit:h |l €& k mea dvayhaeatizedilent ¢ variler,y a 'y € minakadea n
vereferansverilenmetaanalizlerdeyjera | ma kt adéer .

1 VYapayZe kkau | | a i @ mé kynaazdddrdenetimive veri analizigibis ¢ r e -yapayr d e
zekCdaarnar | anél mékt éer .
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Functional OrthopedicTreatmentOutcomesOn Skeletaland UpperAirway Structuresin Classl|
Malocclusion: A ComparativeEvaluation AcrossGrowth Stages

Abstract: SkeletalClassIl malocclusionis a frequentcraniofacial deformityamonggrowing individuals, most
commonly resulting from mandibular retrusion. Functional orthodontic care seeksto induce mandibular
protrusionas a stimulusto rewarding skeletalgrowth. Current researchalso focuseson possiblegainsin the

dimensionof the upper airway, possiblyto the advantageof the patient with impaired breathing function.
Functionalorthodonticsuccesss highly treatmentiming dependentSkeletaimaturity mostinfluencesbiological

responsivenesgspeciallyduring mandibulargrowth aswell aswith softtissueadaptation.Comparisorbetween
the prepubertalgrowth phaseas well as the pubertal growth phaseoffersthe bestcluesto idealizedtreatment
planning.Cephalometri@nalysiscontinuego betheultimateyardstickto quantifyskeletalandairway alterations
wroughtby treatment.The mostimportant predictorssuchas the SNBangle, mandiblelength (Co-Gn), tongue
position, and position of the hyoid bone enableclinicians to monitor long-term effectsof treatment.Results
demonstratehat prepubertalpatientsrespondconsiderablymore to skeletalchangewith increasedSNBangle
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and mandibularlength, demonstratinga superior orthopediceffectwith earlier commencemerdf treatment.
Pubertalpatentrs,ontheotherhand,demonstraténcreasednodificationsn tongueheightaswell ashyoidbone
displacementdemonstratingenhancedsoft tissue adaptationduring the pubertal growth spurt. Conclusion:
Functional orthodonticcorrection of Classll malocclusiorproducesdesirableskeletaland airway alterations,
yetthe outcomedepend®n the growth phase Skeletaloutcomecan be betterwith early correction,but pubertal
treatmentcan achievedesirableairway-related outcome Recognizingsuchgrowth-related phenomenanables
theadjustmenbf thetreatmentregimento achievesuperiorfunctionalaswell asorthodonticoutcome.

Keywords:Classl Elalocclusion,FunctionalOrthodonticAppliance SkeletalGrowth, UpperAirway, Growth
Phase SurgicalOrthodonticTreatment |25

1. Introduction

Classll malocclusionpftenblamedon mandibularetrusionjs oneof themostcommonsagittalskeletal
discrepanciesseenin growing populations. It createsfunctional, aesthetic,and in some cases,
respiratorydifficulties. Functionalorthodontictherapy,the pillar of interceptiveorthodonticscorrects
such discrepanciedy altering growth patterns.The timing of therapy, howeverd especiallyin

prepubertywersuspubertalperiodsd haspivotalbearingoontreatmenbutcomesThereis alsogrowing
concermregardingcollateraldamageof suchtherapiesonthe upperairwaygiventheinterfacebetween
mandibularpositionandobstructivesleepapneasyndromg OSAS)?*

This narrativereview exploreshow growth stageimpactsthe effectivenesf functional orthopedic
treatmenibon skeletalandupperairway morphology,synthesizingevidencerom recentclinical studies
involving deviceslike the Twin Block and HerbstappliancesA critical comparisorbetweenresults
betweemrepubertahndpubertalpatientss givenwith bothskeletalandairwayalterationsIn addition
to this, the review includesan in-depthdiscussionon methodology researchapproachesand future
researclavenuesn orderto acceleratéhe understandingf thefield.

2. ResearchStrategy

A narrative review methodologywas employed. Articles publishedbetween2000 and 2025 were

searchedn databasedncluding PubMed, Scopus,and Web of Scienceusingkey terms:fi CI # s s

mal occliufsimcngpmphaBdmeodhocikHeradmpg!l i askemat alt ati on,
Auppéer wiagh 9t sleepat pi n'veeadfi @ e p h a laonnad tyChiced triafs, retrospective
cohortstudies,and systematiaeviewsthat reportedoutcomesrelatedto skeletalchangesand airway
modificationsin different skeletalmaturity stageswere included. Particularemphasiswvas placedon
cephalometrioutcomemeasuresindstudiesdifferentiatingbetweernprepubetal andpubertalpatients.

3. Functional Appliancesand Biomechanicsof Classll Correction
3.1Twin Block Appliance

The Twin Block appliance,launchedby Clark in the 1980s,is one of the most popularremovable
functionaldevices.It is madeup of mandibularand maxillary plateshavingocclusalbite blocksat an

angle of 7 0 tA pivot the mandibleforward during occlusion®® The device utilizes the forces of

masticatiorandpostureo stimulategrowth of the mandible condylarremodelingandenhancementf

sagittal discrepanciesCephalometricassessmenttend to contribute increasesin the SNB angle,
mandibulaidength(Co-Gn), andnormalizationof the ANB angle.

3.2Herbst Appliance

ConverselytheHerbstappliancdas animmutable rigid functionalappliancéhatpositionsthemandible
forward throughoutthe clock. Skeletal impacts of the applianceinvolve mandibular protrusion,
limitation of maxillarygrowth,andreinforcemenof Classl molarrelation.Bandedandreinforcedforms
of the Herbstapplianceexistin orderto enhancedurability and sustainskeletalalterationsfor longer
treatmentdurations.The applianceprovesbeneficialin the casesf uncooperativgatientsandalsoin

mandibularconstanfpositionrequirementg:?
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4. Skeletal OutcomesAcross Growth Stages
4.1 SkeletalMaturation and Responsdo Therapy

SkeletalmaturatiorsignificantlyinfluencesorthopedidreatmenbutcomesPrepubertapatienty CVM
stagesCS1T CS2) exhibit higher condylar responsivenesand growth potential comparedto their
pubertalcounterpart§CS3or beyond).Theincreasedlasticity of boneandgreaterremaininggrowth
in early stagesallow for moresubstantiaskeletaremodeling’

In the studyby Kutay et al., cephalometri@nalysisdemonstrategignificantmandibularadvancement
following Twin Block therapyin both prepeakandpeakmaturity groups,with the prepubertagroup
showingmorepronouncedkeletalelongation particularlyin horizontalmandibulargrowth(e.g.,SNB
angleard Co-Gndistance}. Similarly, thereinforcedHerbstprotocolreviewedby researchermdicated
skeletakontributionsof 2.5/ 2.9mmtowardoverjetcorrectionwith improvedWitts appraisahndmolar
relationshipsmaintainecposttreatment.”

4.2 Stability and Long-Term Maintenance

Orthopedicchangesachievedduring the prepubertaphasehaveshowngreaterlong-term stability. In
contrastdentoalveolacompensationgendto dominatein pubertalpatients Studiesfollowing up post
treatmentoutcomesaup to four yearsindicatethat evenwhenskeletalcorrectionsareachievedyelapse
or residualmild Classll tendenciesnaypersistif therapyis notappropriatelfimedandretainedProper
retentionprotocolsandpatientcomplianceareessentiafor maintainingtreatmenteffects.

5. Effects on Upper Airway Dimensions
5.1 Cephalometric and 3D Imaging Evidence

Recentliterature hasincreasinglyinvestigatedthe secondarybenefitsof functionaltherapyon upper
airwaystructuresMandibularadvancemengnlargeshepharyngeahirwayby anteriorrepositioningof

thetongueandstretchingof oropharyngeaiusculatureThe studyby Dipalmaet al. demonstratethat
Twin Block treatmentled to measurabléncreasesn vertical height (th) and H-C3al dimensions,
indicatingfavorableairwaychangesy particularlyin prepubertapatients:” **

Similarly, datafrom Herbstapplianceprotocolsreveal airway dimensionalimprovementsalthough
moremodestThefixed natureof theapplianceensuregontinuousnandibulamdvancemengupporting
anteriordisplacemenbf soft tissuesandstabilizationof the oropharyngeategion’

5.2 Implications for Obstructive SleepApnea Syndrome (OSAS)

Mandibularretrusionis arecognizedisk factorfor OSAS. Severalstudieshavepositedthat functional
appliancesespeciallyin earlyinterventionmayserveaspreventiveor adjunctivetherapeutictrategies
in atrisk pediatricpopulations Thescopingreviewby Haskellet al. underscoredhe variability in oral
applianceresponsdor OSA treatmentbut recognizedmandibularadvancemenasa valid strategyto
increaseairway patency**

Gozaletal. furtherelaboratean therole of orthodontican managingpediatricOSA, citing functional
appliancesaspartof a multimodalstrategywhenadenotonsillectomis insufficientor contraindicated.
However,they stressedhe needfor improvedphenotypebasedndicationsto betterpredicttreatment
response>*®

6. Comparative Data: Prepubertal vs. Pubertal Effects
6.1 Craniofacial Response

Across studies,prepubertalpatientsshowedgreaterskeletal mandibularadvancemenand condylar
remodeling,while pubertalpatientsdemonstratednore adaptationin soft tissues(e.g., hyoid bone
position, tongue posture). Thesediff erential responsesuggestthe necessityof early diagnosisand
treatmenplanningtailoredto skeletalmaturity status:” *°

AlKawari etal., in their studyinvolving casesof premolarextractions pointedout thelimited effect of
fixed orthodonticmechanicon pharyngeahirway sizesin relationto functionalappliancesThe data

|26
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producedndicatedthat skeletalchangesendto be moredeterminingin reshapingairway morphology
ratherthantooth positions?

6.2 Upper Airway Morphology

Cephalometrianeasurementdisclosethat prepubertatreatmentrecordsmore significant volumetric

gainsin thenasopharyngeandoropharyngeadpacesPubertapatientscanrecordairwayenhancement

but dependmore on neuromusculaadjustmentghan skeletalmovementsThis finding supportsthe
evidencehatgrowth potentialis the determiningfactorin airwayalteration. |27

This alsosupportdong-termresearchin which kids with untreatedsleepdisorderedireathing(SDB),
in spiteof treatmentremaine higherin sleepfragmentatiorandreducedsleepefficacy, particularlyin
mature,pubertalagedpopulations?® Theseconclusionsall the more emphasizehe necessityof early
andappropriatelyscheduledrthopedidreatment.

7. Clinical Implications
7.1Treatment Planning and Growth Timing

Understandingkeletalmaturations essentiafor orthodontistgplanningfunctionalorthopediaherapy.
Initiating treatmentduring CVM stagesCS1i CS2 maximizesskeletaloutcomesandenhancesirway
developmentpotentially mitigating the risk of future OSAS. Growth predictiontechniquessuchas
handwrist radiographsand cervical vertebralmaturationindices,can be helpful in determiningideal
timing.

7.2 Appliance Selection

RemovableppliancesuchasTwin Block maybepreferredn cooperativgprepubertapatientsfor their
skeletalefficacy and soft tissuebenefits.In contrastthe Herbstapplianceoffers bettercompliancein
pubertalor less cooperativepatientsand can be combinedwith fixed appliancesfor comprehensive
control. Appliancechoiceshouldalsoconsidempatientcomfort, oral hygiene,andrisk of breakage.

7.3 Multidisciplinary Collaboration

Given the airway implications of Class Il malocclusionand its correction, collaboration with
pediatricianssleepspecialistsandotolaryngologistss recommendedgspeciallyin patientswith sleep
disorderedoreathingsymptoms Functionaltherapymay serveasan adjunctor alternativeto surgical
interventionin mild cases.Coordinatedcare can enhancetreatmentplanning and facilitate early
interventionin high-risk populations.

7.4 Growth StageBasedGuidelinesand Surgical Considerations

Functionalorthopedictreatmentoutcomesarehighly dependenbnthe patient'sgrowth status A clear
delineatiorof ageappropriatestrategienhanceshe predictabilityof skeletalandairwaychangeg? 23
Broadly, threedistincttreatmenwindowscanbeconsidered:

Early Childhood to Prepubertal Stage(Ages7i 10)

During this period,orthopedicgrowth modificationis mosteffective. The mandibularcondylesandthe
skeletalsystemin generalhavegreatplasticity. Pretreatmentwith suchappliancesasthe Bionatoror
Twin Block duringCVM stage<CS1i CS2resultsin significantincreasesn mandibuladengthandSNB
angleandsignificantClassll correctionin general 2#%°

Pubertal Stage(Ages11i 14)

Pubertalgrowth spurtoffersthefinal chanceor skeletalcorrectionprior to growth platefusion. CVM

stageCS3 CS4offer the besttime for assessingvhetherthereis adequatgrowth potentialleft. Even
functionalappliancesontinueto stimulateskeletalalterationswhich tendto be lessspectaculaand
evermorecompensatetly dentoalveolacompensationHerbstapplianceprotocols,dueto their fixed
nature,are particularly advantageouat this stagewhen patientcompliancemay decreaseHowever,
long-termretentionbecomesssentiato avoidrelapse®?’
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Postpubertal Stageand Young Adulthood (Ages15+)

OnceCVM stage< S5 CS6arereachecandmandibulagrowthhasplateauedfunctionaltherapyoffers
limited skeletalbenefit. Orthodonticcamouflageor orthognathicsurgerycould be called for. Fixed
appliancescan still correctdental malalignmentbut skeletaldifferencesmay remain, particularly in
severecasesf Classll.?

Orthognathic Surgery: Time and Indications
Orthognathicsurgeryis indicatedwhen:

- Functionalapplianceslo not attainskeletalcorrectionbecaus¢he growthis in adequate.

- TheClassll discrepancys dificient (ANB > 6 ok mandibulardeficiency>10 mm).

- Theestheticallycompromisedr airway compromisegatient(e.g.,retrognathidacewith
confirmedOSAS).

- Thepatienthascompletedyrowth (evidencedsia serialcephalometricer handwrist
radiographyy?

Surgicalinterventionis generallypostponeduntil skeletalmaturity is reached typically girls aged
16/ 17andboysagedl8i 19. Cozzaetal. emphasizéheimportanceof cephalometriplanningandthree

dimensionabssessmertb determinemaxillomandibuladiscrepancieandairwayimplicationsbefore
surgery?°

In selecteccasesatwo-phasdreatmenplanis adopted:

1. Phase | (Growth Modulation) T Functional appliance therapy during adolescence.

2. Phasdl (Surgicatorthodontic)i Orthognathicsurgerycombinedwith fixed appliancegpostgrowth.

Singhet al. alsopoint out thatin patientswith significantsleepdisorderedoreathingand mandibular
retrusionunresponsiveao conservativeherapy, maxillomandibularadvancemensurgeryoffers both
estheticandfunctionalimprovementjncludingairway patency**

8. Future Directions in Research

Despitethe existingbody of evidence severalguestionsremainregardingthe long-term skeletaland
airway effectsof functionalorthopediagherapyin Classll malocclusionWhile currentfindings support
favorable modificationsin craniofacial structuresand pharyngealairway dimensions,especiallyin

growingpatientsJargerandlongertermstudiesareneededo establistpredictivemodelsfor individual

patientresponséTablel).

One critical direction involves further elucidation of how mandibular advancementaffects the
morphology and volume of upper airway structures.Twin Block and Herbst applianceshave
demonstratedhcreasesn oropharyngealdimensionssuchasthe superiorposteriorairway spaceand
thehypopharyngealegion. Thesealterationsaremainly dueto posteriorrepositioningof the hyoid and
tongue bone and elevatedsoft palate and pharyngealwall tension. Such skeletal and soft tissue
modification canbe helpful in minimizing airway collapsibility in its most favorablecandidatecases
involving prepuberakhildrenwith highly moldableanatomiesLongitudinal assessmentwith cone

beamcomputedomography(CBCT) and magneticresonancémaging (MRI) in this respectarealso
advocated.

At the skeletal level, mandibular advancementtherapy results in augmentedCo-Gn length,

counterclockwise@otationof the mandible,andenhancemenif the SNB angle.Theseskeletalchanges
both resolveClassll malocclusionand functionalimprove oral postureand airway dynamics.Other

studiesmust then attemptto distinguishbetweencondylargrowth in the true senseand mandibular
structuralanteriorrelocatingandremodeling.

Polysomnographiexaminationsmay also enhancehe findings of cephalometricand radiology by
objectivelydetermininghealterationdn sleepefficacy, oxygensaturationandapneéhypopneandex
(AHI) after orthopedictreatment.The resultsmay definethe position of functional orthodonticsasan
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adjunctiveor preventivetreatmentfor pediatricobstructivesleepapneasyndromeg(OSAS)in the near
future.

Furthermorefuture researchmust examinethe predictivepotentialof skeletalindicatorsof maturity,
timing of treatment,applianceshape,and compliancewith both skeletaland airway measuresThe
integration of artificial intelligence (Al)-basedtools for growth stage assessmenand outcome
simulation could further individualize therapyand improve prognosisin complex casesof Classll
malocclusion.

Table 1. SkeletalandAirway Changesfter MandibularAdvancement

Parameter ChangeAfter Mandibular Clinical Implication
Advancement
SNB Angle Increasq 02 A) Improvedsagittalskeletalbalance
Mandibular Length (Co-Gn) Increasq @3mm) Enhancedthin projection
Mandibular Rotation Forward(Counterclockwise) Improvedfacial profile
Superior Posterior Airway Increas€1.5 3 mm) Reducedisk of airwaycollapse
Space
Hypopharyngeal Airway Increasen volume Betterairwaypatency
Volume
Hyoid Bone Position Anteriori Inferior Displacement Stabilizestonguebase& airway
Tongue Posture More anterior& elevated Supportsncreasedirwayvolume
AHI (Apneai Hypopnealndex) Reduction(especiallyin OSAS Potential OSASimprovement
patients)

9. Conclusion

Functionalorthopedictreatmentin Classll malocclusionhaspronouncedeffectson both skeletaland

upperairway morphologywith growth-stagedependenbutcomes Prepuberapatientsachievelarger
skeletalchangesandairway widening, while puberalpatientsdependmore on dentoalveolaand soft

tissueaccommodationsThe ageat treatments thenan essentiatleterminanin achievingthe greatest
treatmentresults and long-term stability. Clinical judgmentsmust incorporategrowth evaluation,
appliancechoice, and multidisciplinary managementlnvestigativeresearchin the future must also

explorethe managemenof pediatricOSAS with functional applianceswith increasedemphasison

customizedreatmentwithin skeletalmaturityandcraniofacialphenotype.
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Dental Classl BlalocclusionCorrectionWith Clear Aligners: Focus On Maxillary Molar Distalizationand
Rotation

Abstract: Clear aligner therapy(CAT) hastransformednodernorthodonticpracticeto a significantdegreewith
the availability of a comfortable,aestheticallysatisfactory,as well as removabledistinguishingoption over
classicalappliancesystemsPerhapsoneof the hottestdebatedas well as dynamicaligner systemsndicationis
the correctionof Classll malocclusionsespeciallynonextractionscenarios.The current presentatioroutlines
the effectiveuseof clear alignersto achievemaxillary molar distalizationas well as rotationd two significant
biomechanicanilestonedn treating dental Class|l relationships.Basedon the review of the current clinical
experiencaswell astheoutcomeof thetreatmentsthis presentatiorputsacrossthe concept®fthebiomechanics
of distalizinguppermolarieswith aligners,the significanceof stagingsequentiallyaswell asthe importanceof
compliance Extra particularity is accordedo the useof incorporatingClassl| elasticstherole of attachments,
aswell asthe potential of the molar rotation to correctthe malocclusionClinical recommendationsn making
the mostof the aligner protocolsto achievethe distal movementanchoragecontrol, aswell asthe preventionof
unwantedsideeffectssuchasanterior tipping or buccalcrowntorquewill be made.Secondlytherole of digital
planningaswell asrefinemeniphasesn maximizingthe predictability of the treatmentwill be accentuatedvith
the useof casescenarioghatwill be exemplaryConclusion:Clear alignerscanbe a reliable remedyto Classil|
correctionprovidedthecaseis adequatelyplannedaswell as executedMax distalizationaswell as maxrotation
of the molaryscan be attainedwith high predictability, especiallywith the useof the useof sequentialstaging,
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Classll elasticsaswell asrefinemenstagesHowever thesuccessf thecasedepend®nthepatientcompliance
aswell ascustomizedbiomechanics.

Keywords:Clear Aligners,Classl RBalocclusionMolar Distalization,Molar Rotation,SequentiaStaging

1. Introduction

Class Il malocclusionis one of the most common sagittal discrepanciesencounteredn clinical
orthodonticpractice,andits prevalencenasbeenreportedto vary betweenl5% and30%in different | 34
populations[1], [2], [3]. Essentially,this type of malocclusionis characterizedy an anteroposterior
disharmonyof the maxillary with the mandibulardental arch and/or basalbones,which may be
expressedseitherskeletalor dentalmalalignmentln thisregardclassll malocclusiormayimmensely
compromisdacial estheticsmasticatoryfunction,andevenairwaydimensionspotentiallycontributing

to long-term periodontalinstability asa resultof traumaticocclusalrelationshipsandchallengesrom

oral hygiene[4], [5].

Historically, treatmenbof Classll malocclusiorhasbeenstratifiedonthebasisof patientgrowthstatus.
In thegrowingpatient,orthopaedi@ppliancesuchasfunctionalmandibularadvancemendeviceshave
been used to modulate skeletal development,often with favourable long-term outcomeswhen
appropriatelftimedduringthepubertalgrowth spurt[6]. Converselyjn non-growingpatientstreatment
has traditionally relied on dental compensatiorstrategies,including bilateral extractionsto retract
anteriorteethor molar distalizationtechniquego resolvesagittaldiscrepanciesvhile preservingthe
dentalarcheq7], [8].

In therecentpast,clearalignertherapyhasrevolutionsiedorthodontictreatmentparadigmsgespecially
amongadultsand estheticallyconsciouspopulations[9]. Evolvementof digital workflow platforms,
biomechanicallyoptimized attachmentsand thermoplasticaligner materialshas placed CAT as a
modalitythatis capableof managinga broadspectrunof malocclusionsincludingselectClassll cases.
Aligners allow controlled,sequentiatooth movementswith a high degreeof patientacceptabilityand
presenta minimally invasiveand estheticallysuperioralternativeto traditionalfixed applianceq10],
[11].

Among the different treatmentobjectives of nonextraction Class |l correction, distalization and
derotationof maxillary molarsarethe two very importantbiomechanicabbjectives.Distalization of

molars allows correction of molar relationship, resolution of crowding, and overjet improvement
without extractions[2], [10]. Simultaneously,molar derotatio® particularly of mesially rotated
maxillary first molar® cancontributeto spacegain andarchcoordination further supportingsagittal
correction.

The presentnarrativereview aims to provide a comprehensivand evidencebasedsynthesisof the
currentliteratureon alignerbasedstrategiegor maxillary molar distalizationandderotation Emphasis
is placedonthebiomechanicaprinciples,stagingprotocols,caseselectiorcriteria,adjunctivemeasures
suchasClassll elasticsandlimitationsandchallengegncountereth clinical practice.Thereviewalso
exploressomeemergingtechnologies suchas atrtificial intelligenceassistedreatmentplanningand
hybrid anchorageystemswhich seemto havepromisefor enhancinghe predictabilityandefficiency
of complexClassll treatments.

2. Methodology

This narrativereview wasdonebasedon a wide literaturereview of threemajor electronicdatabases:
PubMed,ScopusandWebof ScienceThesearchencompassegublicationsrom January2010to July
2025,with theaim of identifying studieshataddressetheuseof clearalignertherapyin thecorrection
of Classll malocclusionparticularlyfocusingonmaxillary molardistalizationrandderotatiorstrategies.

The searchstrategyused combinedwords for controlled vocabulary(MeSH terms) with freetext
keywordsto achievemaximumsensitivity in the retrieval process Primary keywordsfor searching
included the following: "clear aligners,” "Class Il malocclusion,” "molar distalization,” "dental
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derotation,"Invisalign," and"sequentiaktaging."Booleanoperatorf AND/OR) wereappliedfor the
combinationof searchwordsappropriatelyacrosghedatabases.

Only thosestudiesthat wererelevantto the review were selectedEligible articlesincluded:Clinical
originals,narrativeandsystematiceviews,caseseriesandin-vitro investigationswrittenin theEnglish
languageTruly thosestudieswhich hada clearaddressaboutaddressingion-extractionmanagement
of Classll malocclusionusing clear aligner systemswere consideredExclusioncriteria consistedof
studieghatdealtwith functionalorthopediappliancesprthognathicsurgicalapproachesyr reliedonly
on extractionbasedmechanics.

All thereferencdists from includedarticles weremanuallyreviewedfor otherrelevantpublications.It
madesurethat peerreviewedjournal articlesandrelevantgrey literature,if appropriatewerenot left
out.

3. Etiology and Classification of ClassIl Malocclusion

Classll malocclusiorcanbefurtherclassifiednto skeletalbnddentalcausesSkeletalClassll generally
occursdueto retrognathisnof the mandible(the mostcommoncause) prognathisnof the maxilla, or
a combinationof both. Dental Classll may occurin the presencef a normal skeletalpatternandis
characterizedby the mesialpositioningof maxillary molarsandpremolarsrelativeto the mandibular
teeth. Classll malocclusionis further classifiedinto Division 1 (with proclinedupperincisorsand
increasedaverjet)andDivision 2 (with retroclinedupperincisorsanddeepbite). Diagnosisincludesa
detailedextraoralandintraoralclinical examinationcephalometri@nalysis(noting SNA, SNB, ANB,
Wits appraisalandFMA), andstudymodels.Distalizationshallbeindicatedconsideringpatient'sage,
skeletalpattern,Jowerincisorinclination, curveof Speesofttissueprofile, andpresencef third molars
[12], [13].

4. Clear Aligners and the Shift to Esthetic Distalization

Theadventof CAT hasoffereda new paradigmfor managingmild to moderateClassll caseswithout
extractions Companiegike Align Technology(Invisalign), Spark,Ordoline,andF22 haveintroduced
clear aligner systemscapableof precise,programmedooth movementsjncluding maxillary molar
distalization[5], [14], [15]. They offer a more aestheticand comfortablealternativefor adult patients
andthosewith high esthetioddemandsThroughtheuseof digital treatmenfplanningsoftware clinicians
canthensimulate virtually, howthis sequentiamolarmovementouldoccur.Anchorageequirements
canbe estimatedandovercorrectiorincorporatednto the setup.The plasticthickness elasticity, and
methodof fit-an active versuspassiveadaptatiormake major differencesin the expressiorof tooth
movement Anchoragereinforcement&anbe incorporatednto clearaligners:optimizedattachments,
powerridges,andelasticq13], [14].

5. Biomechanicsof Molar Distalization and Rotation with Aligners
5.1.SequentialDistalization

Most the clear aligner systemsare designedto managemolar distalizationin a stagedor sequential
manner:from the uppersecondmolarsdistally to the anterior segmenthroughthe first molarsand
premolars.This progressivestrategy servesto minimize reciprocal forces that could compromise
anchoragendhelpsto distributebiomechanicaloadsacrosshe archmoreeffectively overtime [10],
[16].

A widely acceptedprotocol involves overlappingmovementsequencespften with 25% to 50%
overla@ for example,nitiating the distalizationof first molarsoncethe secondmolarshaveachieved
50%of their programmedlisplacementlt alsofacilitatesposterioranchoragg@reservationbetterforce
vector managementand retentionof the aligner during those elastically challengingstepsin tooth
movemen{2], [5], [17], [18].

Moreover, sequentialdistalization enhancesanchorageconservation,particularly in caseswhere
premolarsand anteriorteethare at risk of unwantedmesialdrift. Suchrisk is further reducedwhen
combinedwith Classll elasticsor reinforcedattachmentstherebymaintainingtreatmentpredictability
andsagittalcontrol.
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5.2. Attachments and Force Delivery Systems

The ability of alignersto moveteethpredictablyis highly dependenbn the geometry,location, and
function of composite attachments.For molar distalization, optimized horizontal rectangular
attachmen® especiallywhen placed on buccal surfaced significantly improve aligner retention,
enhanceorqueexpressionandfacilitate bodily tooth movementatherthanuncontrolledipping [19].

Whenrotationalmovements required,customizecbeveledor vertical attachmentsnay be positioned
moremesiallyor distally onthecrownto delivertargetedotationalmomentsTheplacements dictated
by the direction of intendedderotation,often requiring palatal vs. buccal positioningto generate
effectiverotationalcoupleg13].

For incaorporationof auxiliary features,ncluding precisioncutsor notches,Classll elasticscould be
usedwithout compromisingpassivefit. The integrationis highly relevantin caseswhereadditional
anchoragés neededor wheresagittalcorrectionis highly dependenbn elasticforce vectors[4], [5],
[10].

The polymer elasticmaterialandits memoryfor shapeyield a continuousforce generatiorcapacityin
alow rangeof 0.2to 0.5Newtons[20]. Thisis relativelygoodto preserveperiodontahealthandassure
comfortfor the patient,but it requireseffective biomechanicastaging,anaccuratdit of the aligners,
andjudicioususeof attachmentso facilitate properforcetransmissiorandcontrol of theroots[17].

5.3.Molar Derotation

Molar derotation,especiallyof mesiallyrotatedmaxillary first molars,is consideredanintegralpart of

Classll correction.In mostof the Classll casesmesialrotationof thefirst molarsincreaseshe space
deficiencyin the arch. By rotatingtheseteethbackto their normalorientation,clinicians canrecover
1.5-2.0 mm of spaceper 10-1 5 &k derotationandthus help accomplishboth arch coordinationand
occlusalrefinemen{13], [21].

Achieving derotationwith alignersrequirescareful digital programmingof force vectors,optimized
staging,andthe inclusion of overcorrectionto compensatdor the inherentelasticity loss of aligner
materialduring wear. Clinical experiencesuggestshat planning10i 1 5 beyondthe intendedrotation
helpsmitigatetherisk of relapseandensuredetterstability posttreatmen{21].

However, simultaneousexecutionof molar distalization and derotationpresentsa more complex
biomechanicakcenario.The two movementanay interferewith eachother dueto competingforce
vectorsanddiffering anchorageequirementsln suchcasesgliniciansmay electto stage the derotation
prior to distalizationor designa multi-phasetreatmentplan with intermittentrefinementalignersto
sequentiallyaddresghesegoalswithout compromisingcontrol.

6. Role of Classll Elastics

Classll intermaxillaryelasticsrepresent highly popularadjunctivefactorin CAT in casef sagittal
discrepancymanagementTheir primary function within the contextof clear alignerbasedClassl|

correctionis twofold: (1) to reinforceposterioranchorag&uring maxillary molar distalizationand(2)
to facilitate mandibularadvancementthereby contributingto overjet reductionand sagittal dental
correction[2], [5], [22], [23].

In aligner protocols,elasticsaretypically engagedhroughprecisioncuts, prefabricatednotches,or

hooklike auxiliary designsncorporatednto the digital setupof thealigners.Theseanchoragdeatures
areusuallylocatedon the uppercaninesor premolarsandlower molars,forming a diagonalvectorto

promote maxillary molar restraintandor mandibularincisor advancementAccordingly, the elastic
activatorin conjunctionwith alignersrequiresmore delicateplanningcomparedto fixed appliance
systems,especiallybecauseof the specific biomechanicspeculiar to removablesystemsand the

inherentlylower anchoragef plastictrays[19], [23], [24], [25].

Biomechanicallytheuseof Classll elasticproduces reactionaryforcethatmight positionthepatient
for mandibularclockwiserotation,especiallyin a hyperdivergenbne[18], [25]. This maycontributeto
a deepeningof the anterior openbite, extrusionof upper molars, or proclination of lower incisors,
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particularlyin the absenceof sufficient vertical or root control strategiesTo mitigatetheserisks, the
useof verticalrectangulamttachment®n posteriorteethor root control attachment®n lower incisors
canbeincorporatednto thealignerplan.Additionally, cliniciansmayprogrammolarintrusionor incisor
retroclinationin the digital setupto preemptivelycounteracthesesideeffects[7], [16], [19].

It is generallywiseto startelasticuseafter posteriortooth distalizationhasbeencompletedatherthan
concurrentlyin ordernot to negatethe distalizingforcesof thealigners[5]. In situationswhereelastics
are introducedprematurely,they may impedemolar movementor anterioranchorages lost. Thus,
sequentialincorporatio® beginning elastic wear in mid-treatmentor refinementstage8 is often
favoredto optimizetreatmentfficiency[11].

The duration and intensity of elastic wear must also be judiciously managed.Prolongedand
unsuperviseelasticusecanexacerbateinfavorablevertical changesyhereasshortterm, intermittent
use,particularlyfor finishing or overjetrefinement.tendsto yield morefavorableoutcomesPatients
shouldbe counseledn the properwear schedulgtypically 14i 16 hours/day)andcomplianceshould
be closely monitoredthroughboth clinical observationand digital tools (e.g., mobile tracking apps,
weartime sensors)5].

EventhoughClassll elasticscan significantly augmentthe effectivenesof alignerbasedClassl|
correction,their incorporationhasto be judiciously tailored accordingto the skeletalpattern,vertical
dimension,and compliancecapaciy of the individual. Thoughtful integration,strategictiming, and
patienteducationare necessaryn the useof biomechanicahdjunctsto derive benefitsfrom elastics
while minimizing noxiouseffects.

7. Clinical Effectivenessand Limitations

Theclinical effectivenes®f clearalignertherapy(CAT) in achievingmaxillary molar distalizationand
derotationin non-extractionClassll malocclusiorhasbeenincreasinglydocumentedh the orthodontic
literature.Multiple clinical trials, retrospectiveeohortanalysesandcaseserieshavedemonstratethat
clearalignersarecapableof producingdistalbodily movemenbf the maxillary first molarsin therange
of approximatelyl.5to 3.0mm, dependingnthealignerbrand,casecomplexity,andtreatmenprotocol
utilized. Furthermorerotationalcorrection® particularly of mesiallyrotatedmaxillary first molars
havebeenobservedvithin a clinical rangeof 6 Ao 1 0 dontributingto improvedmolar intercuspation
andspacegainwithin thearch[2], [13], [21].

However,the predictability of thesemovementgemainsa topic of ongoingclinical concern.Several
biomechanicaandpatientrelatedvariablescancompromisdreatmenbutcomes:

Insufficient aligner fit and material fatigue: Overtime, thermoformedalignersmaylosetheir elastic
memory,leadingto suboptimalforce delivery anddecreaseanovementprecision.This is particularly
critical in long-spandistalizationprotocolswherethe aligner material must sustaincontinuousforce
applicationover severalweeks.

Suboptimal patient compliance: Unlike fixed appliancestheefficacyof CAT is inherentlydependent
on patientadherencéo recommendegvearprotocols.Failureto achievea minimumof 20 22 hoursof
daily wear cansignificantly reducethe expressiorof plannedmovementsClinical auditshaveshown
thatinconsistentlignerwearis oneof the primary cause®f trackinglossandrefinementneeds.

Anchorage managementand stagingsensitivity: Aggressiveor poorly stagedliistalizationespecially
wheninitiated simultaneouslyn multiple posteriorsegmentsimay overwhelmthe anchorageinit and
resultin undesirablanteriorflaring or anchoragéoss. Thisrisk is particularlypronouncedvhenClass
Il elasticsareapplied prematurelyor without appropriateountermeasuresuchasverticalattachments
or posteriorintrusionprotocols.

Complexity of root control: Achievingbodily distalizationratherthanuncontrolledtipping remainsa
clinical challengewith CAT. Aligners are generally more effective in delivering crown-dominant
movementsand inadequateorque control may lead to significant divergencebetweenclinical and
plannedoutcomesRoot parallelismandapical positioningmust thereforebe monitoredclosely using
periodicradiographsr CBCT imaging.
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Vertical side effects in hyperdivergent patients: Patientswith a high mandibularplane angle or
increasedower anteriorfacial heightaremoreproneto vertical sideeffectsof treatmentUseof Class
II elasticsin thesecaseswill causeposteriorextrusion,deepeningf the bite, or clockwiserotationof
the mandible and will further enhancefacial imbalance. Careful biomechanicalplanning and
incorporatiorof posterioinintrusionstepsor verticalanchorageontrolmeasurege.g.,occlusakoverage,
optimizedroot attachmentsjrerecommended.

Due to theselimitations, refinementphase8 involving re-scanning,re-planning, and fabrication of
additional aligner® are commonly required and should be anicipated at the outsetof treatment.
Clinicians areadvisedto incorporateovercorrectiorstrategiesn their initial digital setupsespecially
for molar distalization,derotation,andtorquecontrol, to accountfor the potentialunderexpressioof
plannedmovements.

8. Monitoring and Compliance

Aligner succes$eavilyreliesonweartime adherencevariousstrategiexanhelpimprovemonitoring:
Wearindicators(color-basedor digital chips), Maobile applicationsfor patienttracking, Photographic
monitoringandin-clinic inspectionsRegularreinforcemenof instructions,Poortrackingof molarsor
caniness acommonearlysignof non-complianceEarlyinterventiorvia refinementspewattachments,
or elasticsmaybenecessary7], [16], [23].

9. Comparisonwith Other Modalities

CAT offers clearadvantage@ adult patientsor thosewith high estheticdemandsComparedo fixed
distalizationappliancesAligners promotebetteroral hygieneHavefewer soft tissueside effectsAllow

simultaneouserticalcontrolandrotationHowever,in growingpatients functionalappliance®r TAD-

supportedmechanicsmay offer more skeletalcorrection. Additionally, alignersmay require longer
treatmentdurationfor the sameamountof movementandgreaterrelianceon patientcooperatior|5],

[14].

10. Future Directions

9 Artificial intelligence (Al): Useof Al algorithmsin setupprediction,refinementstaging,and
risk alerts.

1 Hybrid mechanics:Combiningalignerswith sectionalfixed appliancesor TADs for difficult
movements.

9 Standardization: Establishinguniversalprotocolsfor distalizationstaging.overcorrectionand
retention.

1 Retention planning: Evaluatinglongterm stability postdistalizationand developingnew
protocolsto minimizerelapse.

11. Comparison of Commercial Clear Aligner Systemsfor Molar Distalization

Tablel. Comparisorof CommercialClearAligner Systems

Feature Il nvisal Spar kE F22Al i gne Ordol i
Manufacturer Align Technology Ormco LeoneSpa Ordoline
Material SmartTr Tr uGEN ZenduraF L X E| PET-G based
Precision Yes Yes Limited Yes
Attachments
Classll Elastics PrecisionCuts, Notches, Available Available
Support Notches Buttons
Distalization Well-documented Similarto Lessdocumented Emerging

Protocols Invisalign protocols
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Feature Il nvisal Spar kE F22Al i gne Ordol i
3D Software ClinChe Spark F22Viewer OrdolinePlan
Planning Approver
FDA/CE Approved Yes Yes CE CE
Popularity/Use Very High Growing Moderate Expanding

(Europebased) (Europe)
|39

Table1 highlightsthe distinguishingfeaturesof commonlyusedclear aligner systemswith regardto
Classll molardistalization.Invisalignthusleadsby a mile in documentatiomndworldwideusageStill,

emergingsystemdike Spark,andOrdolinearegainingfavor for their continuallyimproving material
propertiesandexpandingsoftwaretools.

12. Conclusion

Clearalignershaveestablishedheir placeasa reliableand patientfriendly option for nonextraction
Classll correctionthroughmaxillary molar distalizationandderotation With propercaseselectiorand
biomechanicalstaging, and reinforcing compliance, predictable results are possible. Clinicians,
however shouldnot becomplacento limitations but ratherbe preparedo incorporateadjunctivesteps
or enhancementthat would achieveClassll malocclusioncorrectionefficiently andin a very stable
manner.
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Endodontik TedaviliDi k | @ADAM OverlayRe st or a sKlimkn | ar én
Dej er | en éGpli-Moutmieasli € Kk ma

Ph.DSelinsu¥ zt ¢r k
"Marmara} ni v e RestoratiDs TiedavisiAnabiimD a | &

¥ z eBEndodontiktedavilid i k | kerondl @ i dekusunurk a y Kalénd iyka p é k € n elifemeiai azaltarak

restoratif tedaviyiklinkk a - é d an | a k t éBumgdki t kal dgguidnanindirekt restorasyonlardaadeziv

sistemlering e | i K birlikte yninimal invazivy a k | a R @phahaa ré k m&EKD/GAM teknolojilerindeki

gel i kmemsubtractive( f r e z eHerademddiivek BD b as k€ ¢ & P mt e minajinal yyunmdu

overlayr e st or abgpnat laag mklgein mBusdlitanouth- a | € karmaaneddodontikedavili

di k| additive ve subtractive CAD/CAM overlay r e st or a skyeodell raeklidilkh per f or mans éné
dej er | enda lIr éneendoglantiktedavisit a ma m| benhengikir, periapikal lezyoni - er nvey e n

semptomsumolar ve/veyapremolard i K kakipilke hastadahile d i | nierkhasiadabir d i hibrit seramik
CAD/CAM blok (GrandioBlocks,VOCO)k u | | a rsubtraativeg R nt @ iinfjoeijse3D b a syk°’ént emi y | e
(VarseoSmileCrown Plus, BEGO)restoree d i | nTi ¢kmestonasyonlara y madezivrezin siman (Bifix QM,

VOCO) k u | | a nsanardereadki | mil. khafta we. 6. ay kontrolleri y a p érl eant or askhnign !l ar € n
dej er | en &DIrkriterlérieesdas a | € n astetikkfonksiyonel ve biyolojik parametrelera - € s éndan
skor |l alHae k akendralréaan d e v uebtatikvéyafamhkasiyoneherhangibirk i Kk ®p pt a nimea meé K ;
ikiy°nt b ek érrestoragyonlar a y Itag&ifx sonundaklinik olarak b a k abruél luen muecd & m e m

klinik bulgular hemadditivehemde subtractiveCAD/CAMoverlayr e s t o r a engdodontikedavéishi K1 er i n
restorasyonundag ¢, v € Ne estetika - € datmin edici s e - e n@elkd wjg®rsu e r mephkt-mauth i r .

t as aikidijitaés, r ey ¢ mt ekimkbiar and®§ & i@ a R € | aolanaksrard yasbaindt® éxre.m

takip- al € kbona b a u éd odirFéam aa & & garedlidim

Anahtar Kelimeler: Cad/cam,3B a s Mirdmal K n v a0werlayRestorasyon
Clinical Evaluation of Cad/camOverlayRestorationsn EndodonticallyTreatedTeeth: A Split-Mouth Study

Abstract: Thelossof coronaltoothstructurein endodonticallytreatedteethreduceshefractureresistanceof the
remainingdentin,makingrestorativerehabilitationclinically challenging.In indirectrestorationsfor suchteeth,
the evolutionof adhesivedentistryhaspromotedminimally invasiveconceptsaiming to preservethe remaining
toothstructure. Advancesn computeraideddesignandmanufacturing CAD/CAM)technologyhaveenabledhe
fabricationof overlayrestorationswith optimalmarginaladaptationusingboth subtractive(milled) and additive
(3D-printed) manufacturingechniques.Thaim of this split-mouthstudywasto evaluatethe shorttermclinical
performanceof additive and subtractiveCAD/CAM overlay restorationsin endodonticallytreatedteeth. Two
patientswith endodonticallytreated, asymptomatianolar and/or premolarteethwithout periapical pathology
wereincluded.In eachpatient,onetoothwasrestoredwith a hybrid ceramicCAD/CAMblock (GrandioBlocks,
VOCO) using the subtractivemilling technique and the contralateraltooth was restoredwith the additive 3D
printing method(VarseoSmileCrown Plus, BEGO). All restorationswere luted usingthe sameadhesiveresin
cemen{Bifix QM, VOCO).Theclinical evaluationoftherestorationsat the 1-weekand 6-monthfollow-upswere
scoredaccordingto the FDI criteria in termsof esthetic functional,and biological parametersNo estheticor
functional complaintswere detectedduringthep a t i recalt appdintmentsand restorationsfabricatedwith
both techniqueswere found to be clinically successfuht the 6-monthfollow-up. Shortterm clinical findings
suggesthat bothadditiveand subtractiveCAD/CAMoverlayrestorationsare reliable and estheticallysatisfying
optionsfor restoring endodonticallytreatedteeth. The split-mouthdesignallowed a direct comparisonof the
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clinical performanceof the two digital manufacturingtechniquesLongterm follow-up studiesare requiredto
confirmtheseresults.

Keywords:Cad/cam3d Print, Minimally K n v a GvierlaydRestoration

1. GKRKK

Endodontikedavilid i k lkeronaldeidekusunurk a yKaland iyka p € ls & m @ilemiaiazaltarak
restoratiftedaviyiklinik a - é d@am| a k t éutmalk & duggilmhanindirekt restorasyonlarda, 143
adezivsistemlering e | i k birikie yninimal invazivy a k | a R eplahaa & k me&AD/EAM
teknolojilerindekig e | i kK heenlsubiractive( f r e z e hemmemadditive 3D bas ke gt i m
y ° nt e miagjinaluyumleoverlayr e st or alsay & laang mk & & h &\Bikgisayar
desteklit a s ave & me (GADICAM) teknolojileri, restoratifd i lke k i ml énjhiemgde®d i K i m
g ° s t danlardarbirinio | u Kkt ur G@ADKCAM tkrémi hemeklemelihemde- é k a g m&it € m
y © nt e mhapsayann ie k dijital idestekli ¢ r e ttekniklerini ifade eder. ¢ &€ k a r gmrad téi m
y © nt e rbir malzemeb | o] ubeldliakne k ¢lde edilmesia ma - |va bru &eknik, kompozit
rezinler,seramiklerve metallergibi materyallerlegy e r - e k |deaki testarasybnéardg a y glaak

kul | ane Zirkaeyatge d & re.n damveifeldapatseramiklergibi f a rsérdmikblokt ¢ r | er i ne

ek olarak,rezinseramikhibrit olarakt a n & myers mesilGAD/CAM b | o kdagaeléi kKt iBu i | mi Kt
y e n i rhatelyallérseramiklerimrenkstabilitesived a y a n @ikih @ & 8 | akpnipezitrezinl€rin

d ¢ kKackké n maveyé;, k & g k direreigibi® z e | | ibk drayagetiyneke=dirEklemeli¢ r et i m
ise,genellikles, boyutlu(3B)b a woleréaka d | a nvée e €1 @ r alatgemkalmang E Bt i | me s i n e

d a y a¢néékra. r;, meeltkaée g e8Bbl aasdal@d ¢ k raakyet,dahah € dijitati & k @amalzeme
t ¢ ked-i and § g & aveiklilik sunar.Bununlabirlikte, 3B b a s kkéud al a mrmaltemaieairk

akekkRarlldk ol € aima k @ ¢ || ia khibiit seramikr re - | frezdlemd K | eimd iem i
tasarlanaribrit seramikmalzemelerg ° geaellikledahad ¢ kogakdainorganikdolgui - er me kt edi r
Rezin kompozitler ve ¢ - boyutlu b a stkkaolojilerindeki g e | i k sagesinele,daimi tek d i k

restor as $boynd ad &QEDI@AR kibrit materyallerink u | | aanr émegkmnk hale
g e | miAncdkimevcutmalzemes e - ente@d @nméar | edéer .

Bu splitmouth- a | & K anm a @@gdontiktedavili d i k | aglditideese subtactive CAD/CAM
overlayr e st or aksgdotnnkink@er f or dn@anesehérrdi r mekt ir

2.VAKA RAPORU

¢ a | é kandogoatitedavisit a ma ml kerhangbir periapikallezyoni - e r mesgngptomsuz
molarve/veyapremolard i k $ahipikeerkekhastadahile d i | riierkastadebir d i hibrit seramik
CAD/CAM blok (GrandioBlocksVOCO) k u | | a subtraetivepa X nt edmljae,ise3D b as k e
y ° nt e(varsgedSmilecCrownPlus,BEGO)restoreedilmesip | anl anméxkt ér .

Tablo1.¢ a | é kKnual d aaMateriyadlerveK - er i k| er i

Grandio Block (VOCO) Nano-seramik Hibrit
%14 UDMA+DMA,%86 (0,5-3 um)cam seramik partikiilleri,
(0-40 nm) SiO2 nanopartikulleri

Varseosmile Crown Plus (BEGO) Metakrilik asit ester-bazli resin
250-<75 % wt Bis-EMA,30-50 % wt. (silanize dental cam),<2.5 % wt TPO,

MBF
Vococid (Voco) %35 ortofosforik asit
Futura Bond DC (VOCO) Likit A: su, etanol, silikon dioksit

Likit B: asit modifiye metakrilat(metakrilat ester), HEMA,
Kamforokinon

Ceramic Bond (VOCO) Organik asit, 3-Metakriloksipropiltrimetoksisilan ve aseton
Bifix QM (VOCO) Bis-GMA, benzoil peroksit, amin

Enhance Pogo (Dentsply Sirona) Polimerize Uretan Dimetakrilat Rezin, ince Elmas Tozu, Si0;, Mandalli Tip
Plastik Mandrel
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¢ ¢ r wyekdesteksizdokular ortadank a | d & rindirekd restokasyoni - uygun kavitef or ml ar é
hazér | Bigseya degtakli® | - Jiiog3r(3Shape)intraoralt ar akyudcléa mé lEamak t ér .
Kalan mine dokusu%3 5 6drtofdsforik asitle20snp ¢ r ¢ z| ead id € a Yl 8@ bayunca
y € k aknuérpu t u | Dmhuxe testorasyonaFutura Bond DC adezivajanu y g u | aanrndéékn,d a n
restorasyonaseramikbondu y g u | a i rpamestorasyanlaa y madezivrezin siman (Bifix QM,
VOCO)Kk u | | a simdntae daikl nviale LED (Ultradent)c i hlawlél a mestdrasyordaker

y © n d@sné K € n | polimarzagylors aj | anméxkt ér . |44

k e klivekal,16ve26n u mad iak IBaril rme®.gquyekentrolf ot o] l.ad6humara ;
kavite, 1.b: 16 nokavite, 1.c: 26 numaraVarseosmileCrown PlusRestorasyon].d: 16 no Grandio
Blok Restorasyon

k e RiVbeka2,15ve36n u mad iak IBarkil rme®.gqekentrolf ot o] 2.aXShumarae ;
kavite,2.b: 36 nokavite, 2.c: 15 numaraVarseosmileCrown PlusRestorasyor?.d: 36 no Grandio
Blok Restorasyon




-] -]

, ,
ﬁ 20"UTSAK, 1819 Octobe2025. Ankar: .ﬁ’
b IbY

1.haftave6.aykontrolleriy ap @ lea n or akinkarel] & r & @ nRDIiknterieriesasa | é nar ak
estetik,fonksiyonelve biyolojik parametrelea - e s 8 kda hanmékt ér .

3. TARTI k MA

Geéeneg mezakag remeeltyd® mt e mleléeredilgnlree st or ak y b h a h agnléek

geni debuy ® en t eynyl kesnaldeme ¢ k enedemyi€® n e dezavantajlab ar é nd é makt ad
Frezelemeé Kk | ssé@mri a\s & In r&@storasyonukendisid e j-ielv,r e Di¢ 1y Wirdklalkemeb | o] u

dai K1 e nvaéwkdurem® n e mmiktardaa t @ k u K uyoluan-ama k tOdaglaé rée kbaat € k | 45
materyalleringerid © n ¢ kK t ¢genglliklege¢és-ivegemekonomikhemde- e v raedszekbiry ¢ k

ol ukt ur’'maykrt ggadad,s § me &iuh d efraziedngeometrike r | x @ mér | dermal ar &,
girintiler veyakompleksoyuky a p é liak léenrfezne s Il sk t EBu doeuk,® 2 d EK a rkihaek é k
morfolojiye sahip restorasyonlardastenend et a ydlda edémesinik € s ét |vey alsialr iemeée n

d o] r u lourhsuzatkileyebilir®,

¢cal ex maddibverdast or ag y nmy rag £logrhagjifakb ¢ t ¢ n | Klihik olagak
kabuledilebilirs é n € r i @mldceg P @ | e ml BubuoiguK t it re r3Bh g glédar e thibrit e n
materyallerin, uygun polimerizasyon parametreleris aj | a n dkejvansiyorel, CAD/CAM
materyalleringy a knéekanikd ay an gkt g | ®ikicen-ja Iné Kk peaalelikgP at er mekt edi
Bununla birlikte, eklemeli ¢ r et ieldel egllen r est or asizuo d? aepdenr f or mans én
etkileyebilecekpolimer matriksiny ¢ k 0@ ka su@hsorbsiyonuve renk stabilitesigibi f a k't °©r | er
gelecekteka r a Kk t B r ‘M d pElraimetreleolarakd e J er | en d iAy ir ke W tdeadsilkra.n

ci haz ®mngn yepostpfogessingd € K& kil latermai, Kk | & dné m| standardizasyonu

daklnk bakasené&ngr ¢ lae k&is lé&riikd B im e sediptir. ¥ t yandan,eklemeli¢ r et i m
y°nt edd eelr hdlzénheleu | | a n @ah&varicdhy ¢ r e 5 § me slahahdeexd petansiyel
olarakdahad ¢ kngakyetlialternatiflers u n ma kBurardabirtikte, buy © nt e tklué i cemi® | a n
seramikmalzemeleriruzund °© n enekanikve biyolojik p e r f o kamesunddéi t e rhactiegdr d e
eksiwdriget er hirtderlentee a | € KBBa & selatéryallerinina K € dl my a vedizu@
d°ndmyanakbksbakant @ad @kdladgn%® mi kt ir

4. SONUEC

Ha s t akbngalréann d e v westaikveyafahksiyonelherhangibir k i k @ @t a nmeakiné K ;
yont émlz € rrestonasyonlarg a y |takig sonundaklinik olarakb a k a&rud luén mi& s air .

d ° n kimik bulgularhemadditivehemdesubtractiveaCAD/CAM overlayr e st o r aendodontik ar é n
tedavli d i Kk | restoiagyonunday ¢ v e rve éstietik a - € dadgmin edici se- enekd ejf unu
g°st er m8gitimeuthit ra.s a ikie dijigal ¢ r e tyi°m t e rklinik ibra K a rdéosjérnuéd a n
kar K él alanals afnd parandt® em@kip- al € kbmad mu @log rr &unl aa-némaésréd a n
gerekKlidir.

Tablo 2. FDI KriterleriveRe st or a &l d8kpriarr € n

Est €z ek | Fonks ¥yemnél kB yokKapl k kIl er
Yéezepyr |l akl |[Mat ek dravde] € |1 (Post opasatvef vyl
retans yon v tal te

Renkl enmdgl (Mar jacagdgt as 1l |Rek¢r-reamskgzyo|l
abfraks yon

Re ruky u mu 1|0k | Wkzoanlt g r 1D ket enl ¢ ¢ 1
akKeénma
Estanakoll |[Proksanmdloml |Per oyamétl 1
form form
Radyogmwuafy ell |Yap éwék z a 1

Ha sgtar ¢ K ¢ 1Al amemeal] | ék 1
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Ti-Bar Monolitik Zirkonya All-On-Four ProtezlerdeF ar 8 1 sma n Mekan& n
Day ankEkmiaPilot¢ al & Kk ma

Ph.d.cand.Talha EnesT ut ®#h.0BoraUz u PrpfDr. ¥ v Klg mb ¢ 1 o] | uj
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¥ z e fTi:Bar destekli monolitik zirkonya All-on-Four protezler, tam d i k s itedalvisinkle giderek

y ay geénl aencekbusistethlerdés u | | a ndéalreziosimanh e nngezt | e kK Ba-ma Ik @fkamrak | é

si maniiekanikchay ap e er i atkibieikdie ] e r | e hudei krsei rlgePkin g°knivekiler s un may é
ama- | a¥ne atl @rnc.dhadetl 9 1 2 mmtBanyumbarlarve2 51 8 mmdArkonya® r n ekrl eetri | d i
Kumlamas o n tex-s iéPahayiaVs, Multilink, G-CemOneveyaMaxCenElite ile simanteedildi. Evrensetest

c i ha2@Emilkh € bdsmay ¢ kiygu | a Deplasmarvek & padeknlerikaydedildi. Testéabitutulant ¢ m

gruplarda benzermekanikperformanslarg © z | Papldsmarvek & mpadeknlerindea n | darklséa pt an madé .
Y¢tkay an e kg nfaridas istatistikselolaraka n | aomll & n mdmé Kedirdimanlarlabi r | ekt i ri | e
Ti-Bar desteklimonolitik zirkonyaprotezlerbenzermekanik® z e | P kI elsama®kr nsedky éaE2heh é

kesins 0 n u etkiedebdlir.¥ n- a | & k @ldeedilenverileryolg ® st @®Ilrmwckt ur .

Anahtar Kelimeler: Monolitik Zirkonya, Titanyum All-On-Four, SimanMekanikDay a n € m

Effect of CementType On the Mechanical Strengthof Ti-Bar Monolithic Zirconia All-On-Four Prostheses:
A Pilot Study

Abstract: Ti-Bar supportedmonolithic zirconia All-on-Four prosthesesare increasingly usedin full-arch
rehabilitations; howeverthe optimal resin cementfor theserestorationsremainsunclear. This studyaimedto
evaluatethe mechanicakffectsof differentcementsand addresshis clinical gapwith preliminary data. For the
pilot test, Titanium bars ( 1 9 T 2rhn) &nd zirconia specimens( 2 5 1 8rhnl) Svere fabricated. After
sandblastinggeach pair was bondedwith PanaviaV5, Multilink, G-CemOne, or MaxCemeElite. Compressive
testingwasperformedat 50 mm/min Displacemenandfracture patternswererecorded All testeccemengroups
exhibitedsimilar mechanicabehavior.No significantdifferencesverefoundin displacementr fracture patterns.
Minor variationsin load-bearingcapacitywerenot statisticallysignificant. Ti-Bar monolithiczirconiaprostheses
bondedwith various resin cementsshowed comparablemechanical performanceAlthough results appear
clinically relevantthelimited samplesizemayaffectthereliability of definitiveconclusionsThefindingsobtained
from this preliminary studyserveas guiding datafor futureresearch.

Keywords:Monolithic Zirconia, Titanium,All-On-Four, ResinCementMechanicalStrength

1. GKRKk

Tamdi kst ] nferkséyonu,k o n u kestetikg © r ¢ wesym K kalitesi ¢, z e r olumdue

etkiler yaratan® z e | ileri \xdpeo p ¢ | a s §kkarnr dkaé ora iredliramcur.D i K | tamarinem
kayde@nr aferksiydnave e s t e yeniden kna z a n d éarnéal cneaysikégprotdtik tedavi

se- enge«llien ti iGelenékseblakakakriik.r e - | g e @ éampreterlerd ¢ Kmakyetleri

ve klinik uygulamak o | a y hedekiylemaurey € | blricit tedaviy © n t otaraktercihe d i | mi kt i r .
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Ancak alveol kret rezorpsiyonule i | i retlnsiyonve stabilitesorunh r °6z e | mandibluladebu
protezlerink u | | leomfaggumuvefonksiyonelbo ak asésénéandéer makt adér .

Dental implantolojideki g e | i k tamlde rk,s tedalisinde sabit protezleriny ay génl ak mas é
s a] | a Biepoteder,hastalarad o | dail k iy a kfénksiyonve konfor sunarkenyeterli destek

saj | amalk kElasikyaa k| a Kk aztalsaarydegllanty er | e K g ier ie k Bé guturn,r .

cerrahii n v a zve wmdliyefid r t & r mAtiofik andkailladaimplantu y g u | a magpbstenio€ n d a ,

b ° | gkerdilek a yredeniyles & k |ueuk kaamtileverli protezlerveyas i nggelllemei Kk | eml er i
gerekebilir. Ancakbucerrahip r o s e dr@ammiorbidite,komplikasyorriski, y ¢ k sna&liketve uzun | 48
tedavis ¢ rgibsdezavantajlat ak é r

All-onFour konseptj ilk olarak Malo vear k a dia & t a ft @nndéanml olugy maksilla veya
mandibuladad © i mp | ayretrd re k t i f e posterigrimplantlar distaly © n 4 & A &agla

ej i m ermBdyak| amksiker s i nve snandibular kanaldakiinferior alveolar sinir gibi

anatomiky a p € | kaar- deanenag) yPéesterion mp | a e§ li and & m dahauzuhi nmepsliant | ar e
y er | ekt ikartikal anmeksriaanj ¢gnmairsp@&mtlara r anesafenirg e n i K | eemretszierdes

kantileveru z u n | uaj zuanl ut néolamakt sachiltaon:Six konseptiise benzemprensipledahafazla

implantd e s s aJ 1 ayy¢akradg lé logtimizeetmeyia ma - | ar .

All-on-X konseptleriru y g u | getedeksghérit protezlerdegenelliklemetala | t y a p @&krilik e

r ened i kyleerrl e AKrilik r ie | éstetiéa v a nvelolayé Kk | e n eiley & y gla&aktgrcih
edilseded ¢ ka¢kké dimereci,renklenmeye at k &g lzgeiye ¢ z | ¢zhmaahleg n ¢ mkaésr 2,1 ma
veyad i K laé rt iy mapy& deayibhraekadmikkomplikasyonlarae j i hddemiyleuzund © n klinik

b a k adlumsuzetkilenebilmektedirAy r g ®§ u n J n kuavetlerine maruz kalan posterior

b ° | g edefermagy®rve erkenmateryaly € p r agi9mra & IeRuls i€ Inieé m .| aékl éel knnaascee g | a
sony é | |°%azred dlijitak d ree teknatojilerining e | i ile birikite vy ¢ k ddeaky a n édallipe | €] a
malzemelerirk u | | a m&@ ménmaeiednmlamu kKt ur .

Sony é | Itamramk sabitimplant protezlerindetitanyuma | t yleanprolitik zirkonya ¢, syta pné n €
kombinasyonundao | u kibaitiprotezlergiderekdahafazlailgi g © r me kGelendkisehkrilikr e - i n e
di knetala | t y labptéptotézlerek € y e komsept;mekanikd a y a m & m& r arkadknreaa
renklenmeproblemleriniazaltmaktave uzund ° n estmtikstabilites a | | a m&ilgisagaddestekli

t a s ave & me teknolojilerinin (CAD/CAM) g e | i ummateztipinin bi | ekenl ksekin
hassasiyetleg r et i lveweysui rml ea n d @lanakt ma €@l pastuyumuns aj | avema s €
biyomekaik d a y a naér mééntheldmd 4 & n mie K taé nsgézas@ar ylldadkase laboratuvar

- al e kuhman ®&u protez tipi, © z el i k b-ei Kj n kunvetlerine maruz kalan tam ark
restorasyonlardamutverici bir alternatifolarakd e f er I endi ri | mekt edi r .

Titanyumy ¢ k & € ¥ o u y u kdromybndifenci,h a f ivéy ¢ K sheklnikd a y a sagesiide
dentalimplantolojidey a y ol&akk u |l | ain & Il & ynatgryalidir. CAD/CAM teknolojileri; tek

p a rtitamyum veyaitriya ile stabilizetetragonalzirkonya polikristal bloklardansimanteveya vida
tutuculuprotezlering r et i lolamaks ia /& r .

Zirkonya dentalalanda20.y ¢ z y$£d réelnak télnldaanked umaayegne& ke nr g -—-tenel

jenerasyonhalindeg e | i K t iZirkordyarji exrt & rr a smekamk daaryéa,weéopiik © z el | i kIl er
ar as edendeyik aj | @ ma k #riyal oar aknista)fazd a ] €ve @ mé parametrelerindeki
dej i ki kirbiiindenaey rl‘el ér .

Birinci jenerasyorzirkonyay ¢ k sl a ly a (@08 a200MPa)vek ér & lokkd(@iIJOMPaL m~ 0. 5)

s u n marsa&jnmae; rk tgakslusensitesnedeniylearkab © | rgees t o r a s tgroimel dairl émmidkat i r .
Kk i jererasyonzirkonya a | ¢ mii -nar iajzian it ré translusedsjtdsear t € r°énb Mk g ¢
restorasdaénol &abéddd muk-t ynengrasyoreirkonyaisek ¢ bfazlor anénén
art ér édstatia°s 2 e/l lbelilgine e k igled @ k tancakid la mia e &€ jme r |bie miktan d e
azalmag ° z | e nMondlitik rinkonya ise porselenveneergereksiniminiortadank a | d ékréar réakk
riskini azaltmak,preparasyormi k t aini@ineétmek ve estetik® z e | Igieklliekraima cne k| a
geliktirilmiktir.
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Bu g el i k naerl deér nindmeolitik zirkonya restorasyonlaryveneer porselenk u | | a rgéreké n a
kalmadantek p a rolamk¢ r et i 0 arkelyaenBm éykl vetmerporselenlerdey © r ¢kléer nivé ma

- at |Isaomau ortidank &@ | d é heenbhrka&dem? b © | gueudt @ © n estetikve fonksiyonel

b a keddeedd i | e b Mdnatitik zitkanya;CAD/CAM teknolojileriile dijital olarakt a s apreea n é p
si nt erHdoklardenr frezelenmektea r d é ry ¢ &k rsseékc a kdinterleneiek nihai fiziksel

©zel | iukllaekrmarket dgitdl @ ra. k &k & & ic, m eksé snai | tinsean k & & ansingmizé
etmektedivehassaslyums aj | amakt adér .

Dijital i ® k & kiemmlaaf té &di-boyutlu pozisyonu,intraoralt ar ayiléd @j @ wyaddan [49
konvansiyonel® | -le;, elde edilen ana modelin laboratuvaro r t a nt éanrdaan ndjital éostaima

a kt aBuwdijialrs.¢, r v ¢ k shassasiyetlifrezelememakineleriile a | t y atgk @ a € clasak

¢cr et i b mpuegeleneksey © nt ekmd e aakdiyauyumeldeedilebilmektedir’

Tamamlanan monolitik zirkonya ¢ s ¥ a p éve ditanyum a | t y aegie b a zdimanlar ile
sabitlenmektedirSimantasyonprotezinb ¢, t ¢dthasyed ne@zuré © n kb ank a r l&itk @ohoginar.
Kul | asmant g mad it yeg m¥@a p € a s édnad kakmitini, marjinal adaptasyonwe klinik
° mrd¢p ] r etklleyebilmektedir.

Zirkonyarestorasyonlarda a k &ir semarkasyon - rneRkanikve kimyasaly ¢ ziekyl e muyguni ni n

K e k ikdmihiee edilmesi® n e ml Ortd b & s é kumlama, tribokimyasalsilikalanmagibiy ¢ z e y

h a z ér geckatleaivgareksayeleneksesimantasyory © n t e mbirkkte iestorasyonumarijinal
adaptasyonunwe uzun d °© n éoma K a rdésseilar. 8u durum, mekanik ve kimyasaly ¢ z ey
modi f i kasbylikte l g g @ h @ nmeansiemandenzirkonyaa r a s éadetiaekti k i | e kK i mi
anl &rml-g@ g el e nidnldired4 a | & k aeuyumluduraBu nedenletitanyumbar destekli

monolitik zirkonya protezlerdef a r fedinés i ma ninekanited ay a g @ mr i etldegirkni
incelenmesi,hem klinik karar verme s ¢ r e bemmel i t e r astésnrigithiglek® n e rklait k €
sajlayacakter.

Yapt €9 @ md 2 AlmaFour konseptindek u | | aitargdmean t y gz @lrydemrd ekt i r i |
monolitik zirkonya ¢, sta p € baf E a nteréitsedlilerdfaa r rezin® a zsli éma nrhekanie n
davr and«jl earr |€é gartai crgriyehka | an mékt ér .

S é Hipotezi( H: Anab aj | mon@re i | e kfi amykalpéé sti ana & dT@Bardanelitik
ZirkonyaAll-on-Four protezlerinmekanikd a y a n étkisgyokiar.

2.MATERYAL VE METOD

Bu® n al & kamabdi al ,e kfeanrlatales e - 4 a nrézin & i matita@ynm ve monolitik
zirkonyay ¢ z e walr earsiébnadjal kdanyt &8l @ in@ r | e n dMekanikltestlerkevrénseltest

c i h a zZShimadauAG-10K, Kyoto, Japonya)20 mm/dk h & z kibrapresyony ¢ kuggulanarak

ger - e k| e eneysiclrneidkiviveicid) ve deplasmanmm) d e | e e kzearmaaiatak

k ay d e deldé edilexy, ¢-teplasmargrafikleri ¢ z e r iher8ir°nr n ebkatjd aay E@Emaya
b ak | moktadfka y r &kdvveta(N)b el i rl enmi Kkt i r .

Grade 5 Ti-6Al-4V titanyum a | t wea manolitik zirkonya ¢ sy a pGAD/CAM y ° nt iemi

hazér | #nmé ktak t- ebjtbiayte @yumluolacakk e Kk b | d & e s m§ $ aljigisayar k
desteklit a s a ry@amléde@®rnodellerio | ukt ur (klemdp kt ur .
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ke KLiICADY®° nt Klihda s a r [TimmumA” t WaNoaolitik Zirkonya; s a p €
Modelleri

20002050

|50

~ 2002050
[
~———S90woxn |

<,
Lo

25001050

Tas adrogm u |l titanyump e a ;18,0080,50mmuzunluk,12,00N0,50mmg e n ive3,00 k
NO,50mmk a | & mmbr@litikziekonyap a r -is@2580N0,50mmuzunluk,8,00N0,50mmg e ni K | i k
ve 3,00N0,50mmk a | € n Ik & Ishinm@acakk e k velughensimanp a e r et i (kraiky tli r .

k e RijIr etTiamma ml| &ianyand | t weMom@olitik Zirkonya s a pyéa,p €kt ér ma
¥Nc6&8r ¢ng¢ m.

Simantasyor® n c¢ e shernkd materyaliny ¢, z e ynikraneekanikt ut ucad ué¢auma&ceyl a,
l it ercantegkielechnl d aleortab a s ékamlamai k | leyngu |l ah méekt ér .

Titanyum® r n eXKbeema | ¢ mi okgityAM2O3)p ar t i ike 40 mmemresafedeny ¢, z @il e
a- eélpsanyes ¢ r davdpg s k ¢yretnmeepnd ryd 21 e n Monolik dirkonya®trinreidel e r
10 mm mesafederD.2 MPa havab a s € nwe é5ila 80 derecea - € 35Isamniyeboyunca50 € m

al ¢ mi ngksitm (Al203) (Cobra, Renfert) par t i Kigl lhava ip¢ s k¢ rile me
pér ¢zl enkKumlamas omn Kk & manalittk airkonya¢, syta p il » ¢ 2 @ rezinsimanlara
tavsiyeedilenprimeruy gu | a (kne& tl é r .
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Simantasyondanab i | e kfeanrblalala e - U1 & mdeihgmantercihe d i | nkiuk tliarn.é | a c a k
Simanlar:Panaviav5 (Kuraray Co. Ltd, Kurashiki, Japonya), Multilink (lvoclar VivaDent, Schaan,

Li ht e n&€CanpPmejGC DentallndustrialCorporation,lkebukuro,Tokyo, Japonya) MaxCem

Elite (Kerr ManufacturingCompany,Orange Kaliforniya, ABD) Bu simanlar,| i t e rziakbnyailed e

baj lpaenrtfeod m§ e s & e vedlinik uydularnalardey a y glaraktercihedileng, r ¢ nl er den
se-il ekt imdnemerbi | eki mif arikmé¢ &£ikéd emlmaEame a8l aykatp&rsneanl eé
desteklemesj °zn ¢ mdié undur ul mukt ur .

| r e ttitahyem? r n e wdnditik zirkonya® r n e k |- eerr momolitkz2i r K ooky g ¥y @z ¢
kabuledilen¢, skté s m@mmdlaokalacakk e k f b dy&alpée simanbarEycedr | ek tRariKImd Kt i
simanlarileb i r | e Ki-barer li tl yeanpnelitik zirkonyadaro | ukame EdelemieveDs Kt es i
Heki nmdalf¢lAr exitLéarbmoar a t u;vnai rvéedr theidi ¢ er nei tolamdihazile i ki K er
daki &080(536A Ctgrmalsiklusi k | teyng u | a (ISDETS 11 805:2003)

Tablo1.¢ a | & kKnual d aaReznB a #SimanlarvVe | r e Fiimalar

Si maK€ mi I roe tRirmai
Panaviavs Kuraray,Japonya
Multilink Hybdrid Abutment IvoclarVivadent,Li ht enkt ¢
G-CemOne GC CorporationJaponya
MaxCemeElite Kerr, ABD

Her simangrubui - ikimy ? B ntekz e r | dtoplad &% rémr Sikngntasyon K | e gt et i c i
t al i mauygurekreéknigded e e k | eepblimerizakyoris g r et laemraim| a sodr&tést a n
°r n etdkanikyi ¢, kK | ie-nhenz ér | &krerk Kt ér .
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Mekanik testler, evrenseltest ¢ i h a ZShimazdu/AGLO0K) 20 mm/dk h & z kbrapresyony ¢ Kk ¢
uygulanaraly a p € | Deaayst érr a lsnavetwvebdeplasmanl e | ee g @ maolarbkk ay dedi | mi Kk,
herbir® r n gjecikh t § 8 & & mdharfketve deformasyord a v r wn gdeplasmargrafikleri
czeridefeml endiril mi ktir.

3.BULGULAR:

Eldeedilens o n ui-n caerl e rPdnaVjiavs edimmanteedilen® r n €J90Nleeny ¢ k a g k €l ma
kuvvetini g © s t e MaxCein Elife ile simanteedilen® r n e1j680 N ile ortay ¢ k ssevigede
performans er g ibled diirjlie-@amOmeveiMultiink gr up | ay © &ldvweteris er as éyl a
1131ve1301° | - ¢ olup dkkgrupbenzerd a v r ga°nsétke r(Tablok2) i r .

Tablo 2. BasmaTestiSonucuElde EdilenA 'y r éKuvaetleri

. - Ayreéelnn - S
SimanA d é Kuvveti (N) Dej er | e¥hzde trime
G-CemOne (GC) 1131 D ¢ k-griad ¢ zbeay] |kavmetigg® st er n
Multilink Hybrid Abutment N A .
(Ivoclar VivaDent, Schaan, 1301 - g ?kgssggl«rjvzer d;) e‘rer;gdta";g ||ed?hi:]11r}1
Li htenktayn) 9 Iy
MaxCem Elite Ortay ¢ k & ¢ kleay] |kavueti; Panavia
(Kerr ManufacturingCompany, 1680 V50derdkj er |yeygk snedkewun-
OrangeKaliforniya, ABD) ver mi Ktir.

Panaviav5
(KurarayCo. Ltd, Kurashiki, 2190 Eny ¢ kK & ak lkavaetingg © st er mi K
Japmya)

Bu ° nestb u | g ®dnavia\®d s i ma rti@anywdrh monolitik Zirkonyaa r a s dalmad g - dir ¢,
bajl ahtugt ur Mdax@emrEd ,i t isedbunperformansaen yakéeéonu~vleadi jini

g°stermektedir.
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4. TARTI k MA:

¢ al é kealda ddden ® ntests o n u -Parmvia®g s i ma ntimmy@hmonolitik zirkonya ara
y¢ézeyeany d kB sagglke ekuveetineu | a kK iMaxCemE | i todadyi¢rk s@&em One ve

Mul t i lisedakad §, rikukvetlerles € nléa Il rifa s e, flosfakmomomertemelli sistemlerin

(MDP gibi) kimyasal ve mekanik k at k elamyea ®&m] | an niagitk &ol gy nadéej éneé
g°stermektedir.

Elde edilenbulgular,l i t e rbédiriignrsdoen u -upueng P at e r nGalrdsaediik.ly apt ekl ar é
- a | e ktimaydnabase(Ti-base)ile zirkonyakrona r a sMuthilthka Hybrid Abutment,Rely-X ve

PanaviaV5 s i man| daarcédme k& | a kteeirmacrkbpazeralm y ad@egmey | er i
g°stemdil jdi mimir istciiama. ndriraer ie wirlikte k u | | a n érktansiyorkuv\etni

anl amlkar débedjiendni kl erdir .

¢ al é Kk maimedtasgosn kK a ma g E ad a ki mauygunelarakpranerk u | | a ntéaihé n € n
edilmesi,| i t e rbidirilgnrmeitedolojiile uyumludur.Fouquetve ark. zirkonyavetitanyuma | a K € m

¢ Z e r-i enkdiftaterziweevrensesimanprotokollerinik a r Kk € | veany £k bn@dka y an é mén é n
primerile kombineedilensistemlerdeeldee d i | dP Bt ef mi Kkt i r .

Zirkonya ve titanyumuny ¢ z @ ¥ e | | dikkatee dl i€ n d 6K matedyala r a s ékinyasd i

et kil axki emi @ mehanke pdiaw | e del°enreimol o y na ma Kizad &ai k Imé n a
parti kgkl eekiorabtaisrekamigmai kK | g miz engrjisiniar t érezins &a kna n é n
mekanikkilittenmesinik o | a y | a k tBenuntahirkkte skamdamas o n uyawadarfosfatgrubu

i - eprimenler,oksitt a b a katsléiylpieerekkimgasalb a jgén | e nknetslagreamakt adeér
Zirkonyave Titanyumb a ] | a nyt ;ezdewr Eda? e¢ Bildie] | K Kapddrmal ék mada
f aryklzeekyl e miTidasdlazirckonyaa r a s atadsiydriuvveti¢, z e r ietkidietk ¢ el e n mi kK
ve kumlama+ primer kombinasyonunum v a na lad bjeu d i r Ti-basey g £ & kimtamay

silika p ¢ s k ¢ veyamgrimer ile i kK| e n meiman we titanyum baj |l anmasemaée] é
gester®™ miktir.

Litercdeted dedz dtiaylimve zirkonyay ¢ z e y If earr r&akiigiteyesahipo | ma s €
nedeniylekimyasalb a jeétnk i -nd ji g nk wlk | amoromeximt ¢ r b a | ¥ mastimizin

S 0 n u hdmkimyasalhemdemikromekanikb a j | e ka ni z naey @ zdéayyéam k& ane k a
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saj] | agl®eg temré mleykrt deddd ,e rbédirilgnrsdoen u -benaerkl eak ifdsfdt éonksiyonlu
monomerlerinl © z e MDR) kintyasalb ag | u k u temeirdlay nad &K &n ¢l mekt edi r .

5. SONUC¢:
¥ ntestinb u |l gwel Bt &reastbigikieid e ] er | e n dtitbarg, £ d iy e h @ & enpnolitiki | e n
zirkonya protezlerderezin simans e - i my ¢nzleny, z & prdto&dllegnin ve kimyasal monomer

i -er (P izeMDR) &dyeg zheay] |daanytaép 2 engdtkiid e abid®Crceeljmekt edi r .

Bu© rtest- a | & k nkausl él nsftimaénbedky € s € ne@lnrhassleniyle,simang r u pal raar séé n %E
istatistikselolaraka n | dinil aér vkaérng &Y €mii 41 iidmedeer | e n d i Andakelelaadileni « J ro.
ej i MDHn,- erezens i ma ntitamyuneénmmonolitik zirkonyaaray ¢ z e ydahaydéek dak | ant é
kuvvetlerieldeetmepotansiyelinesahipo | a b i IgePcsetjeirnme kt edi r .

Bu nedenle,s & fhipotezinin ( H reddedilebilmesive g © z | éwmejni | istatistiksel olarak

dojrul aniabidhihm@geinP k nekd aynesaghipa al exmgéra+r ekl ekt iril
gerekmektedir. Far blag¢ | anomomer b i | e k i sahig redinnsei manpar Eor mans én
istatistikselolarak k a r Kk € | abkat] & ranhabke, 0 Eyd 14 arytl & nm a etekttoremikroskobu

(SEM)iled e] er | e rnely g z2doyoljsinin mikroskobikd ¢ z eanalizediimesia mac éy | a
lerikapsamaiet éyan@aé pin@né anmakt adér .
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Tablo1.¢ a | é kKnual d aaRezZnB a @SimanlarVe | r e Fiimalar

Si malRe€mi

PanaviaVs ()
Multilink Hybdrid Abutment (

G-CemOne
MaxCemeElite (

L roe tRirmai

Kuraray,Japonya

IvoclarVivadent,L i ht enkt ¢

GC CorporationJaponya | 56

Kerr, ABD

Tablo 2. BasmaTestiSonucuEldeEdilenA 'y r eéKuwwaetleri

SimanA d & Ay r éKunvati (N)

G-CemOne (GC) 11007 1200
Multilink  Hybrid  Abutment

(lvoclar  VivaDent, Schaar 10001 1500
Li htenktayn)

MaxCem Elite
(Kerr Manufacturing Company 16001 1800
OrangeKaliforniya, ABD)

Panavia v5
(Kuraray Co. Ltd, Kurashiki, 20007 2400
Japonya)

Dej er | e¥hada tr

D¢ kgt d¢gzepail
kuvvetig® st er mi Kt i
GCO0 yenzerkuvwet d e e
ser gi ldahang & n kuwvet
ar al ajye rgdPand er |

Ortay ¢ ks ek, zelyaij l
kuvveti; PanaviaV 5 6 tde;rk
dijerl eyihsgeah n
ver mi Ktir.

En y ¢ k ske&k] | &uwvvetimi
gestermi ktir.

Grafik 1. G-CemOneSimanK |Yea p eéBasanalestiSo n@r-af i J i
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Bruksizmde G ¢, n cTealiv&TedaviYa k| ak é ml ar é

Do - . Yeliz Hayran'
'BursaUludagUniversitesi

¥ z eAtma Bruksizm;d i ské k dhiagké ¢ € r vidyamaniaad i b isténesizhareketleriylekarakterizeedilen,
hemuykuhemdeuy an d X h € k|l @taya-n&dkea komplekshir motord avr afmek hleanel ar énda
istemsizkas aktivitesineyol a - @wmdurum,y a | ndemtatdokularlas € nlea Il ra kagiskeletsistemive
psikososyal denge ¢ z e r iden etléli olabilmektedir. Bu - a | & kbrokaizmin etiyopatogenezit an é s a l
dejerl|l gRditremedy @ nitedaviy ak | ak & mlt avedleriegdro ] r ul t- wk A mdagak
irdelemeyia ma - | a maYketna dempon y €il - e r iysa ynédnel sistemafikkderlemeler ve klinik

ar akt eincelenérekbruksizmins € n € fl Ineanad@ér roéf i zeynalleripkjinik koelirtileri ve tedavi

stratejileri analizedi | md xealiltriakyl@ent e nmek ¢ ik t °ve mudtidisipliner tedavi modelleri

kar kK el aolkalked enfad rel e n Bulgularl Bhde iedilén veriler, bruksizmin merkezi sinir sistemi
tarafépdaml ®ketkenli bir d av r pategnko | d u Jgwnsut e r mBdpaminerjik sistem

b o z u k | strds,arkgiyéteve genetiky at klg an i laekileneera r a s yenadlama k Tadé&@adi | di ri m
f o r mklisikrniayeneéb u | g wuelelaktramiyografi(EMG) gibi objektify © nt e it aeadakrul | anél mas é
°ner i | mMedativak Ir a kaér nal saérkéd gsplistlér, Botulinumtoksine nj e k s ibipfeeddack r € |,
sistemleri/fizik tedavi,lazeruy g u | avead & ar @ erapidesan-eé k ma KAty a dnindfulnesgemelli
meditasyon,g e v K ekmikleri ve uyku hijyenie j i t i°nzienliinm &welg e rbireylerdeetkino | d uj u
bildiriimektedir. S 0 n Bruksizmy a | ndertatde;, z eeled B € n ma tha lo & ;i pgkadjikwg-iekv,r e s e |

f akt %ertlkeirilleek nbiind & Vv r maddielarakd e ] e r | e n dEtkin bit tedavlyiadkil radkod meu,

t ameé ,r ey s el plaelamave multidisipliner ekip - a | €& kK nmassneky¢l n@eklgcekten © r ogeemet i k
biyopsikososyatemellia r a kKt € ramat |ndaedeéay © n eve wizns ¢ retd ki kha m ¢ i ltedavimé K
protokollerining e | i Kt ikraitsllangelsa ynaec a k't ér .

Anahtar Kelimeler: BruksizmD i é k Bhia&é ¢ é r @aulinomaToksin,Stres
Current Approachedo the Diagnosisand Treatmentof Bruxism

Abstract: Objective:Bruxismis a complexmotor behaviorcharacterizedy involuntary clenching,grinding, or
movement®f the mandiblethat can occur during both sleepand wakefulnessThis condition, resulting from
involuntarymasticatorymuscleactivity, affectsnot only the dentalstructuresbut alsothe musculoskeletaystem
and psychosociabalance.Theaim of this studyis to comprehensivelgvaluatethe etiopathogenesisliagnostic
assessmennethodsand current treatmentapproachesof bruxismbasedon recentliterature data. Methods:
Systematiaeviewsand clinical studiesreports publishedover the pastdecadewere analyzedto examinethe
classification, neurophysiologicalmechansms, clinical manifestations,and treatmentstrategiesof bruxism.
Particular emphasisvasplacedon diagnosticapproachestisk factors,andthe comparisonof multidisciplinary
managemeninodels.Results: Findings indicate that bruxism representsa multifactorial behavioral pattern
primarily regulatedby the centralnervoussystembDysfunctionsn the dopaminergicsystempsychologicaktress,
anxiety,and geneticpredispositiorare considerednajor contributingfactors. For diagnosisit is recommended
to combineseltreportforms,clinical examinatiorfindings,and objectivetools suchaselectromyographyEMG).
Occlusal splints, Botulinum toxin injections, biofeedbacksystems,physiotherapy,laser applications, and
behavioraltherapiesare amongthe mostprominenttreatmentoptions.Moreover,mindfulnessasedmeditation,
relaxationtechniquesandsleephygieneeducatiorhavebeenreportedto beparticularly effectivein childrenand
adolescentsConclusion:Bruxismshouldnot be evaluatedsolely at the dentallevel but rather as a behavioral
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phenomenomfluencedby neurophysiologicalpsychologicaland environmentafactors. Effectivemanagement
requires accurate diagnosis,individualized treatment planning, and multidisciplinary collaboration. Future
neurogeneti@andbiopsychosocialesearchis expectedo contributeto thedevelopmentf targetedandevidence
basedongtermtreatmentprotocols.

Keywords:Bruxism,TeethClenching,TeethGrinding, BotulinumToxin, Stress

1. Girikck |58

Bruksizm;d i ské k mé ¢ é rviy@imana d i b istén@sinhareketleriylekarakterizeedilen, hem
uykudahemdeuy ané g @ klt @b k t & bbirl notgraktivitedir’ G¢ n ¢ eln @ mP° dwe a

davr anmn¢iwlae!| astemsizakiivitesindenk a y n a kd uwyku &ruksizmiile uyané k| ek
bruksizmiolmak ¢, z eki @t tipea y r & Wykurbruksizmi, ritmik veyatonik kasaktivitesik e k | i nd e
ortaya- e k amukam;bdhkKksienkdi K luguns prted maesy@mandi bkahaakEma/ it me
hareketlerini - € G n ¢ mbrmkdiamy a | npatplagjilabir parafonksiyorolarakd e | metkezi

sinirsistemit a r a fd  rz ¢ avele a duBumlarddizyolojik veyakoruyucui Kk | elegl®esrt er ebi | e
kompleks bir d a v r amodéek olarak kabul edilmekedir® Bruksizmin etiyopatogenezi
mul t i f a kDopamineyjiksistdnidisfonksiyonu,stres,anksiyetegenetiky at k dak &€k | ar

ve uyku b 0 z u k | temelinedenkera r a s yemadlama k*t @ykuésré.r a g & n gbbuksizm

epi z ot rmikkorugyrad re,l imail esdnoimaktivasyona r t ésenucandag e | i Butsi¢jrie;- t e
dopamin, serotonin ve GABA sistemlerinin rol oy n a & jl & i r*iAymiékctksizmin
temporomandibulabozukiuklar ve b a & j r € | a& kelpdlilkié a ey r etzteiljliy;Ehé k1l ék
bruksizmingerilim tipi b a&] r @yl Bruksizminisemigrenlei | i &k a b iid escted ri?iBl mi kKt i r
nedenld¢ anéspér | ¢ adtdndemetbalgularlas € nkéa |l ma kagidkedet,n °r of i zy ol o] |
ve psikososyab i | e kdein-l eerr mBruksizmind e ] er | e nd9 z b il Iihdois rimblidile € ,
muayeneb u | g wé elektemiyografi (EMG) k a y € bidikeerkéu | 1 a n &€ Bumyad leldaek & m,
Standardised ool for the Assessmentf Bruxism (STAB) ve BruxScreergibiu | u s | standamdiaes &

edi lamiakd elriémt i d &9 tmeeks|? Andati akiitérierive® | -gumkpnul h©E®d a

fikir bi rek§iilkdli § m makkinikesénrua f agdemalaak € n mestorasyork é r é k| ar e,
masseterhipertrofsi, temporomandibulaeklem a j r vieskas g e r g iyerlail jma k'tTaddvé r .

y a k | a kmelidisiplineebir a n | aerektiir: o k | ¢splirtlér, bio-geribildirim sistemleri, fizik

tedavi, Botulinumtoksine nj e k s veyd @ Ir ate@pilesgacln t et e reanteg k dna k%t adér .
Ay r aiodiulnessemellig e v K tekmilderi, uyku hijyenie J i tvestmesy ° nepi ongr aml ar én é
°©zeldad thrbykerdeetkilio |l dobp Ui r t*$ 0 mulasak,bruksizmn © r o f i ppsikoldjilo j i k ,

ve- e Vv rangeerldinet ki | ed kmi | kbneplelsioir d a v r madddidir. T a rvétedavide
multidisiplinery a k | alberémménmesieg ¢ nk e h s e msnggsmk at & a &lmik bmas &r éy é
art éer Gaeaekterer. 0 g ene & taink zhedafleygnvetuzin d ° nemkikndn gtil an méxk
ki ki s el tedawptroiokolledinimg x| i Kk tbekienmekteelis i

2. Bruksizmin Etiyopatogenezi

Bruksizminetiyopatogenezi ofka k thfy A g8 st e olupa tr @ f i 2sikoldjilg genekk,
ve- e v reamerdgetirk ar mak e ikl €y mmin maGk;tnat deét relruistzrgitekbir nedenin
dej birldizii - sveldéeksakt i g h e koitayd -yd kdairnd a v r pateenkolarak
tanéml a¥akt ader .

21.N°r of i zMekahizonplar k

Uyku bruksizmininn©® r o f i ztgmelil samtral kinir sistemik ay nakrb @ y ar élilemnal ar
i i kKkil efPolisomnogtafiki s It 8 whmiésizmer p, i z o tgénallikl@oto@omikaktivitenin
artden emllezred étalp k &€ Bodupums a yve kagtonusundakia r t € ertaya+ & lat €] é
g°stefr®Bux¢ i @opaminerjiksistemin® ne noloiy n a dapdming a | é n éamd@mad a k i
veyar e s edputyar | ed ] iéxidadkidularmotor k o n t bozatakkas hiperaktivitesine
nedenol abi Ibe ¢ @ji ir’ IAmir deriatonin, noradrenalinve GABA d¢ zeyl er i ndek
dej i Ki kdeiugku ecurélenn ar as égdakiki ] de&aseaktivitesini t et i k1l edi J i
gestert Il mi ktir.

ne
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Bruksizmbuy © n ¢fyud yek u ly i mateketh b z u k kategouisindel e ] e r | dizyaajikrbir | e n
motor aktivite olarakg ° r ¢ | @mredky e u n | adentcalyeeleddla h a s ave kasiskelet
rahat s éyllaé lapamolkjkm@td @n ¢k mékt edi r .

2.2.Psikolojik veD a v r a rEgmerden |

Uy a n ékuksiegnki® z e | streskahksiyeteve duygusalgerginliklei | i Kk ki | e n®$tresi | me k t
y a nséétréa sempatdsistemina K aktivasyonumassetevetemporakaslardastemsizk a s € | ma |58 r a
yol a - a bBrdksizmins é k Istée§lig a k amayl ek &@lke kP e kK Ive 8 } e grks

t ol er gpozitifekprelasyong © st er m¥ K € le IlCOYID-E pandemisis o0 n ryaaspéé | a n
epidemiyolojik - a | €& Kk Elumdakik a yd £z e yairnti érixukgzinp r e v a | dalirgiet n d a

y ¢ kselumauqmust e MMy K @@ oyuncab i | i chiske kdreavr a R ¢ kK @ mairh mi K
motor a | € k khaor Igémkesiyleu y a n drkiksiznininp e k i d ¢ kK § n ¢ | MRuknedentei r .
bruksizmy a | n peaferik bir motor fenomend e J a y za&mandab i | iduwygusals ¢ r e- | er | e

et kil e kaladbérd a v r modesidir.
2.3.GenetkFakt °rl er

Kk- &l é k bnikdizeng &1, i k genetikp d & k éynal kél Pad&ieOb r a nedkiidba bi | ecej i n
g°st er MPdpanénthe t a b o | ii 2 maesklérgekipalimorfizmler( © r nDRP2, GOMT

genleri) dopaminerjikn ° r ot r a ndsanfi isky touksiznrdauky a r laé It e8jr Aaybd atesr .

y a n édt ¢ézneén seetpreemikgenv a r y adabu daarver aontayx-eénk &kkod reéy | a®Rt ér abi
Geneik b i | e etlésiyianatabnakta: e v rfeasket!l °(rilkeartilnastnegupi@b oz u k|l ukl ar e
etkisiisey a kleoyjpar t makKt adér .

2.4.¢ e v r we$anakolojik Etmenler

Baié a-(l°z elnle i deroténingerial € mhi b i SSRI dopaeinantagonistlerive

amfetamint ¢ r e briksizmit et i k| éy & Wi Ir'dkhfem, nikdtin vealkolgibiuy ar éc él ar é
fazlat ¢ k edesamntraldopaminerjikdengenirb o z u | rkaad dodladadilir. Ay r getersizuyku

hijyeni, gecev a r d + § b &®&, maaeerkronik yorgunlukgibi - e v r etnmgerderde uyku bruksizmi

riskiniar t & r mMi& ¥ ¢ a brékszm, merkezisinir sistemit a r a fdé rzdeand @ ddkenfi bir

d a v r amoboralivteédir N° r ot r asistenhdrifenetiky a t k psikds@yastresve- evr es el
tetikleyicilera r a s éent dkai kHemuykudahemdeu y a n é 9 2 Ik leuriias hiperaktivitesinin

temelinio|l ukt ur Buanedenlejetkili bir tedavip| anl pwanlasd@ntade z eg @jei | ,

n°r obivwepsikaojikid k z edelier ey s e lylaekk tgereiinn>i?i «

3.TanéY¥sakll akéml ar

Bruksizmint a n% s @i; | kinikrmuayeneve cihaztemelli® | - ¢ ita kasur. Lobbezoove ark?,

bruksizmif o i muhtéemelk e s olatak¢ -d ¢ z esya@ree f | a OU asadheekbti d rd.a v a Ime
olgular,muhtemelt a kiirek muayeneb u | g u ldestekineilgular, kesint a PS&veyaEMG ile

objektif olarakd 0 ] r u ¢ la gp uklraaprséa maBkuksamdiéahab ¢ t ¢mic < ildmedjeer | endi r me
¢ z egreel i KSTAR ($Stdndardized ool for the Assessmentf Bruxism),bualandak u | | dlln €1 an
standartveanrnkendkEded mEkl amdictdyd@ve uy an @klinaeknl gf r gpden
bruksizmia y a eele@larakbud a v r a nvéakrl| a@rlf @re @ u - é&tigotojik atlenlerinivee Kk | i k
edenklinik d u r u mbistemaikbie Kk e k iaraletmeyeolanaks a j B & y | S &Behemklinik
uygulamalardahem de bilimsel ar a Kkt & rkmaa Ikaérl daa t ve rstandaadizasyonus 1 ti ¢ i a n

g ¢ v eliri Il i- & rmalar&k® n e bilkia tsunar’

4.G¢ nclTedaviYa k|l akéml ar é

Gecep | abruésjzmtedavisindellk basamaky a k | a kSérraktigkrsplintler,y u mu gphnkere

g ° dahaetkili b u | u n Mfd°BSplintler d i k korurve kas aktivitesinia z a laricakd avr anék én
n°r olkaé jkie ketki etmez. Botulinum Toksin Tip A (BTX-A), masseterve temporal kaslara

uy gul a nadjérjyedaedkavitesinia z a RC & O | eetr kdi en°l si t] dolupk ed &n e(3al i

6 ay) etkilidir (20). Kasg e v k egrersizlers € ckampresve d ¢ K ¢ & z lazgr terapisi(LLLT),
temporomandibulaa | r azalt@adadestekleyicietki g © s t? eBu tedavilerind é Kk @rad’a anék s al
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tedaviy © nt e ml Wofeedbadksistemleri,f ar kémad ale@jpa adkiksiznkniaz al t ér .

Bi | idkasve laterapi GBE) ve mindfulnesstemelli meditasyon,stresd ¢ z e d ¢ K § rueun e k

d ° n efagtlas a ] “I**Brouksizm,n © r o lpsikpldjikvedentalf a k t Certlkeirlienk emdnj i nder
tedavid i hekimi, fizyoterapistpsikologven ° r dlea g | y ¢ i y1 e¢MPmel i di r .

5Sonu-

Bruksizm;n © r o f i pgkoldjilosg-iekv, reamendelire t k i | ekeikmilkgrhptaksbinmotor

davr afiak@itdavis ¢ r e anultidisipliner y a k | a kBeaims&mmesipi r ey s el | e|%0t ir
planlamave hastaf ar k € n daa It &jr@uhérfa s &ord Kia+ &% a Gelexekieyapayz e k ©
destekliEMG sistemleriven © r 0 mo d gekniklariybouksizminobjektift anégeg S cha@t i mi nde
yenibird © n éraik | ad sk adgkiedirm
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Angular Changesof Third Molars Relativeto the OcclusalPlanein Orthodontic PatientsUndergoing
Extraction Therapy

Abstract: Objective:Extractiondecisionsin orthodontictreatmentcan influencearch length, tooth movement,
andthe eruptionpotentialof third molars.Theaim of this studywasto evaluatethe changesn the angulationof
third molarsrelative to the occlusalplanein patientswho underwentextractiontherapy.Methods:The study
included 20 orthodontic patients with pre- and posttreatmentlateral cephalometricradiographswho had
undergoneextraction therapy. The anglesbetweenthe third molars and the occlusal plane were measured
separatelyon the right and left sides.Pre- and posttreatmentmeasurementsvere comparedto assesshe
statistical significanceof the changesAll measurementwere performedby the sameexaminer.The data were
analyzedusing SPSSoftware,andthe pairedt-testwasappliedfor normally distributedvariables.Results:On
theright side themeananglebetweerthethird molarandtheocclusalplanewas120.55N1 4 . Weforétreatment
and122.3N2 0 . #&ft8éréeatmentthedifferencewasnot statisticallysignificant(p = 0.671).Ontheleft side,the
meanangledecreasedrom 125.15N1 2 . © 314.3N1 8 . 2wHich wasalso not statistically significant (p =
0.105).Conclusion:Findingsfromtwentyextractionorthodonticpatientsindicatedthat thetreatmentprocesdid
notcausea significantchangen theangulationof third molarsrelativeto theocclusalplane. Thesaesultssuggest
that extractionorthodontictherapydoesnot markedlyaffectthe angulationof third molars.

Keywords:OrthodonticTreatment;ToothExtraction; Third Molar
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Examination of the RelationshipBetweenNursing Students'Stresd_evelsand Their Clinical Performance
Self-Efficacy

Abstract: Aim: Theaim of our studyis to examindherelationshipbetweemursingstudentsstresdevelsandtheir
selfefficacy in clinical performance.Materials and Methods: This is a descriptive, crosssectional, and
correlationalstudy.Theaccessiblgopulationconsisteaf nursingstudentstudyingat B a r Wn&ersity,Faculty

of Nursing.Basedon the knownpopulationsamplecalculation usingthe Raosoftprogram, the samplesizewas
determinedas 209. Data were collectedvia an online surveyusingthe i St u tlentification F o r nthe 0

i P e r c 8tieseSeadkefor NursingStudentg P S S Na8dthefd S eEffi¢acyfor Clinical Performancesc al e . 0
Data weregatheredirom 173student$82%). SPS26.0wasusedfor dataanalysis.Results:Theaverageageof
thestudentsvas2 1 . 2 3 KN28%wesefemaleand43.9%werethird-yearstudentsThemeantotal scoreof the
SelfEfficacy for Clinical PerformanceScalewas2 5 4 . 6 0 Mi&l®theSn2anscoreof the PerceivedStress
Scalewasl 0 0 . 6 8AdWBth-yEafstudentshadsignificantlyhigherseltefficacylevelsin clinical performance

(p0.9;p
Keywords:NursingStudentsClinical PerformanceSelfEfficacy,Stress
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bireylerin® decerileriney © n all iglé daalumduy & nealkdemektedir.

He mk i & jerl e rkc uduredr® inreveitomtrol edilemeyerstresemaruzk a | ma |pefesgomed n
kimliklerini ves a J d vérku moluamsugent €k i la ¢ deinpnddnastalailei | et | wesomulanr i ni

s a ] Hiz@dtininkalitesiniveg ¢, v e ndee § k in bildirdmektédir®G ¢ n bie-la | & k°rzaed a ,i k1 e
sonony & Iheeank i°rjerleinkc a | g @ trassesmiyeleriningidereka r t ktielf c&i r"Arflarmi Kkt i r .
ve devamedenstresd ¢ z e yhleemrkii or jerl @ rkc iyetedilik,i® reigry, we enihayetindeklinik

performansa | g & dllamsugetkilemeyedevametmektedi®Bir - a | & khneanukai°rjerleinkc i | er i n
klinik uygulamastresininh e mkmieslekiy e t e ile neghtitkprélasyorg © s t éred i jrit®i | mi kKt i |

Lisans® ncreesmk i°rferleinkc a | g E klimkdstesilea | g € Klimiknparformansa r as énd a ki
i | i Knkelemeki - fitin metodolojikt a s a r €ahig galecektekia r a Kk t €ir hnaib yaa @] u
arakt evmabgal ddhBabkigilerd éf r ul thwesnk mdjar)einkc $treseé ¢ z @y her i
ile klinik alande® eterliklerinind e | e r | e rvalsirasdi ¢| zneeyslklimik performan® zeterlik
d¢zegt asidrldxikMdélemmesa ma -1 anmékt ér .

2. ARAKTI RMAKEIREVMEY ¥ NT E MK

21Ar akt e iphanén

Ar a Kt € kenmitaeltijidez ,a n € mie kokelasyamebir- al ék madér .
22Ar akt e Evrea-déne k| e mi

Ar akt éurl naaknéévrenmiB & 1 |t reinv e r sokuyaetsd mkdiaB %ell i, 3.ved.s € n € f
° 7 r enccliuketrur 2024R202%ed € rt .ji meytéil ntle cha i B %Il 4 rkgkaydn® | r enc i
S a yde5s3ed¥trenre.bhles mdsdtp r o0 g r echmé&mddolap®o®tg ki, vaerna | e%5éatad a |,
p aye@eb0y a rdéat] eile® ma e k la g28%okrakb el i r | An ek kK €gr°mmacgla,, ¢
okumayazma konusundaengeli bulunmayan, klinik uygulama deneyimi olan ° | r e ndahill er
edi | mAir atkitrd3(%82)° j r éetcaima ml anmékt ér .

2.3Veri ToplamaAr a- 1 ar &

Ar akt éverilmafin¥ejnr d a o0 E Fa manfiHe mk i ¥jerlerkic i Aleg & ISteegéd n e J i
( H¥ ASvei R | iPerforknansta¢ zYeterlik¥ | - ekjuildl ahéepbhaakékt ér .

¥ remanélFarmmali t ed @jtreu |l b a s @ rvéPa nraenaicdempografi z el |0 kl er i
vee ] i duiumugibiverilerinyera | dsérjifé@mudur.Buformda® j r e nycai kin@iyeti,° J r eni m
durumu,® J r egtlirndésrji¢v egrnsiivieek iy @ & d @rpgiamves € d @ & giby bilgiler

yeral makt adeéer .

Hemki ¥¢lIriek di-lAehrgie | Stresan - € H¥ AS Bheuve ark. t ar a f(Z02) a n

g el i korijinali t 1 eotae® | - 29 knaddederm | u k MBTkJ rukg € e egr¢lviekniarl Iéikkma s &
Karacavea r k a dtaa il a f2@&4a vyl @ In éynad@médlupménaddelerind ej er | endid®di | mesii
Benimi - i adtresverici, 3, 2, 1, 0i Benimi - stresverici d e | olmak¢ z ebr eedikeri tipi
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dejer | &nudi amEArmeEtt @riMamaz djey) ¢ kKi Abgé ISxasdin- e i
CronbachAlphad e ] ®83lolarakbulundu.

Klinik Performansta ¥ zYeterlik ¥ | - :e¥ |li - eCkeraghive ar k a d &2Q0R)atraér af é ndan
gel i kK tvée 37imaduedeno | u Kk ma %0 ya a @'emired e ] i %l0h"tamameneminim"

a nl a gedmeldedir.i ¥ | - eefi toplama(ilk 12 madde),t a n é Vegplandama(13-21. madde

ar awgulpma22-31.maddea r avedée)] e r | B2 drimaduen r aoknaky, z edr® doyuttan

ol uk mak¥ la-de&lrdi.mkg-ee evelgickv e ny a p & plipgx| - eff @nbach Alfa

kat s a880é¢ m arditasttekrartestk or e | a s yoplani©® d r- eeddeOrealt boyutlar test | 68
tekrartestk or e | a s yOBhile d@%Eanréans @ Ind @jap t a A& Katka re.r Kliaikné z d a
Performanst& zYeterlik¥ | - €rpnbachAlphad e | &98lolarakbulundu.

24Verilern Topl anmas é

Veriler microsoftformsile ha z éranketaamac é41 €y iy thiat i€ mip & a nAmietieki € r .
ifadelerulusalveu | us |l @y aenaidl aydadelikiphéa z ér | &) me w adketieki i n
maddelera n | ayné @ maaMdgalb ekl us | @ & élaeloniec e destad e | n¥ingildti r .

- al examar®anseé& d d jerr u | tanksttemidra@ ¢ z e | tyragléd ridketin son hali

. zer ikaredkedve link ol ukt ug il wePrjkietnecmdilar anéepgehdgft al mi Kt
Anketinbak egmdasr € f sieme g ? e plarkkk at @ e € me k | edaitonayvermdleii n e

i st en¥j K¢ mn conalyvemelarihalinded i jnaddelerey a nvérdceklerik e k iayarbma

y ap él Bre@ g tr éernbadenfazlasanketeg i ¥ & p ma engellenelke ma ¢ @opdleh e sikeb é

gi yapacré&k ajartmay a p € lsmid 4 @ nAmakveriemanonimk e kit ogpgé anméexkt ér
Verilerint o p | a n ma°sjérnedrdddlama3 dakikavakita y € rbcedjia | enmi Kkt i r .

25Verilerin Dej erl endi ri | mesi

Veriler, SPSS26.0p r o g r aamadizedld |olm verilerin normald aj éslagfmh sagyjélpa madéej é
Shapirowilktestiile teste d i | nBunag 9 rt ea,n € mibtaistieselye® n t gfrekansrortalama,
standartsapma)t testi,teky © nANQVA testive pearsorkorelasyonanalizik u | | a n pd0,6be Kt € r .
al t ed ajadistatikealolaraka n | &ahlleed i | mi Kkt i r .

26.Etk Yak| akém

Ar a kKt éramad yaaha d°d n- sahibindende elektronik postayolu ile © | - ejuil nl &m é m

al é nBarrdtk@inv e 1ISasyalveBseik Bilmler Etik Ku r u | uetikikuduhann a(3281.2025

tarihli 2025SBB-00340onayn u ma rad lé & )nBeakrtit é@rin.v e ISaij Bidderi Fak ¢ | t esi nde
anketinuygulanabilmesi - Kunumiznia | € n M¥§ k teareerildrirarrea K k @ p sna hilensetl a
amaklué | an@lgilerinim§izé t ut ulkaocnaujl eamkéinbdaak Ebiigdae r i yedmi K

doj r ug°tnualeabkk at gl €& me k | edairtonayverindlerinset e n mi Kt i r .

3. BULGULAR

¥Jrenait enémheilgreTablo 1 6 dverildi. Buna g ° r%]j,r e ncyialgerrtian amas é
21, 23 BbZ 2487 r evaPedi3 , Q-6us e gfencisidir.

Tablo1l.¥]J r en At T @ n & mlVarijeg (0=273)

Deji kken n %
Cinsiyet
Kéz 126 72,8
Erkek 47 27,2
Séemgfzeyi
1. Senef 33 19,1
2. Sénef 41 23,7
3. Séneéf 76 43,9
4. Senef 23 13,3
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Y ack OortN Min -Max

21, 23 17-43
Ort: Ortalama Min: Minimum  Max: Maksimum SS:StandartSapma

¥] r e nowerdikeriyiam é ¢ 9 KimikaPerformanst¥® zYeterlik¥ | - a&ltpayutvetoplampuan

ort al derhleelmxri & jerl @ rki€ i A leg & ISter¥al n- ®flampuano r t a ITabiod 6 d e

verildi. Klinik Performanst¥ zYeterlik¥ | - ®lampuano r t a 12éma, 660 ikeBverjtdplama | 69

alt boyutupuanor t al a8a s 8 0 Bt & n ®i@gladamaalt boyutu puanor t al amas én é
6 1, 39 Nuygulanadlt,boyutupuanor t al a6énd s ® hlwdade j7€Or | alnbdyutpuare

ortaa ma s € ® & % 8 N1 & ,te3pmedildi.

Tablo 2. ¥ | - AtkBoyutve Toplam PuanOr t al amal ar €

¥l -ekl er ¥| - ek Alt Min -Max Oort N¢
Boyut!l ar é
Veri Toplama 33120 83, 30F
Taneéel amae 24.90 61. 39f
Klinik Perf ¢ Planlama
inik Performansta :
¥ zveterlik ¥ | - e jygulama 29-100 68,9 14
Dejerl enc 6-60 40, 981"
SR <jpriam 117370 254,60
Puan
Hemki ¥pt eh&irli¥l - e k Toplam 84117 100, 6¢

Al g e |Saas¥in- e ] Puan

Ort: Ortalama Min: Minimum  Max: Maksimum SS:StandartSapma

¥7r enaitidledg ri  lke@ h -teaptamvealt boyutpuanor t al amals@ n éTabldB 6t e
verildi. ¥ ] r e n ccindiyetd é jni #ek®el n-iaplamve alt boyutpuano r t al ama lsi@lnigkak i
bul un(prd,053.¥] r encsiélmkeggfa egP He mki ¥jel e kKt Abg e ISaasa n
¥ | - mplampuano r t a | aar naas$eénibduhinmazkenF=0,657,p=0,580),Klinik Performansta

¥ zYeterlik¥ | - altboyutvetoplampuanor t al a ma lsigatil@edolaraka n | a rlit@spht i

edildi. ¥ | - etgplamvet ¢ alt boyutpuanor t al a maS et g¢&fin € a c énly ¢ K ipumikan
sahipo | d bdlirlendi(p<0,05).

Tablo3.¥] r e n Ait DeJ e k kle¥nl| -eboglam ve Alt Boyut PuanOr t al amal ar €
AraséeRKdakki

Dej i kke Klinik Performansta¥ zYeterlik ¥ | - e i Hemkir e
¥ rend&ili
Al g é |Stres¢
i & ¥| -eji
Veri Toplama Tanélvam UygulamaAlt Dej er | eAitd
Alt Boyutu PlanlamaAlt Toplam Puan I
Boyutu Puan Boyutu Puan Toplam Puan
Puan Boyutu Puan Ortala
Ortalar Ortal am Ortalar
Ortala Ortal am

Cinsiyet
Kadeén 82, 23N 60, 43N1 68, 12N1 40,19N11250,99f 100, 94F
Erkek 86, 17N, 63,97N1 71, 02RK1 43,10N9 264,271 99, 97K
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Deji kke Klinik Performansta¥ zYeterlik ¥ 1 - e i Hemkir e
¥ rend&ili
Al g é |Stres¢
Veri Toplama Tanélvam N ¥l -efi
UygulamaAlt De ] er | eAltd
Alt Boyutu Planlama Alt Boyutu Puan Boyutu Puan Toplam Puan Toplam Puan
Puan Boyutu Puan Ortalar Ortal am Ortala Ortalar
Ortala Ortal am
Kstati (=1149 t=-1,397 t=-1,008 t=-1,660 t=-1,302 t=0,643 20
dejeri p=0582 p=0,834 p=0,999 p=0,904 p=0,815 p=0,723 |
Sém&fzey
1.Sénée 82,66N 57,96N1 65,81N1 37,60N11244,06F 100, 36K
2.séné 81,82N. 60,65N1 66,97N1 40,56N11250, 021 99, 82Nt
3.séné 80,15N, 60,06N1 67,44N1 40,69N11248,361 100, 59N
4.Séenée 97,26NK 72,04RN1 81, 65N1 47,52N9 298,471 102, 95F
F=4,717 F=5,088 F=5572 F=4,558 F=5172
p=0,003 p=0,002 p=0,001 p=0,004 p=0,002
Kstati F=0,657
dej roi _
Tukey HSD Tukey HSD Tukey HSD Tukey HSD Tukey HSD p=0,580
14 Sz'e” 4. sBEneér 4. sENneé 4. SENED. , 14 Sz'e”
p<0,05 p<0,05 p<0,05 p<0,05 p<0,05

* Kn d e pteestid e n™*One-way ANOVATesti

¥]7 r encyialxe it iah adentall -a#r keyut ve toplampuano r t a | & ma ls &karelasyorn

Tablo4 6 verldi. ¥] r e ncyialxe it ianilea tnh salt koyut ve toplampuanor t al dlanal ar é
He mk i ¥jerl @ rki€ i A leg & ISer¥al - ®@@lampuano r t a |va Kiiniks Rerformansta z

Yeterlik ¥ | - alf boyut ve toplampuano r t a | amals mre@sgonbulunmazken(p>0,05);

Klinik Performansta¢ zYeterlik ¥ | - & }, aft boyut ve toplampuano r t a | amals poritdl a

y ° nded ¢ - drapdaistatikselolaraka n | aimkoeelasyono | d @P u ¢(i=@925,r, 0,907,
r=0,857,r=0,968,r=0,935,r=0,879,r=0,973,r=0,904,r=0,932;p<0,001).
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Tablo4.¥]J r encYdReejiinwé¥eln-ie Rt & s &€ Kaledagyon

-]

TS\

¥| -ekl er

Hemki ¥pt e k F

Al geélSaes¥dlin- e Veri Toplama Alt
. Boyutu Puan

Klinik Performansta¥ zYeterlik ¥ | - e i

Tanélvame
PlanlamaAlt Boyutu

Uygulama Alt
Boyutu Puan

Dej er | eAitd
Boyutu Puan

ToplamPuan o, a1 .

Y ak

Toplam PuanOr t al a
P Ortal am PuanOrt al a Ortal an Ort al ame Ortala
He mki r¥d Iriekn cKi-lirdrg é | i r=0,096 r =0,076 r =0,108 r =0,083 r =0,096 r =0,034
Stres¥ | - @gplamPuanOr t al a p=0,211 p=0,322 p=0,156 p=0,275 p=0,211 p=0,660
Kk ?ﬁggﬂ:”sﬁf Zgﬁ;ﬂ'l‘]k t o 1=0,096 ) 120,925 r=0,907 r=0,857 r=0,068  r=0,009
Ortal amasé p=0,211 p=0,000 p=0,000 p=0,000 p=0,000  p=0,903
Kink Performansta ¥ ;g%ﬁgﬂ‘tuﬂuén 10,076 r =0,925 ) 10,935 1=0,879 <0973  r=0,011
Ortal amasé p=0,322 p=0,000 p=0,000 p=0,000 p=0,000 p=0,884
Klinik Performansta¥ zYeterlik ¥ | - r=0,108 r =0,907 r=0,935 ) r=0,904 r=0,973 r =0,049
UygulamaAlt Boyutu PuanOr t al ¢ p=0,156 p=0,000 p=0,000 p=0,000 p=0,000 p=0,523
ghg”i( Performansia ¥ zveteriic¥ | - 10,083 r =0,857 10,879 1=0,904 J 1=0,932  r=0,068
Ortal amas é p=0,275 p=0,000 p=0,000 p=0,000 p=0,000 p=0,376
Klinik Performansta¥ zYeterlik ¥ | - r =0,096 r =0,968 r=0,973 r=0,973 r=0,932 3 r=0,031
ToplamPuanOr t al amas é p=0,211 p=0,000 p=0,000 p=0,000 p=0,000 p=0,683
Ya®rtal amasé r =0,034 r =0,009 r =0,011 r =0,049 r =0,068 r =0,031 i
p=0,660 p=0,903 p=0,884 p=0,523 p=0,376 p=0,683

r= Pearsonkorelasyork at say és é

|71
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4TARTI k MA

Ar akt ér mame ©dqd e leinkc klinikeperformansy © n & Iyétérlikd ¢ z eyeh egEé | anan
stresd ¢ z e m I a s i@ nl di akkkinicled re Buigilak,® j r e n genélaarakyne k kgl ey d e

klinik © zyeterlik a| g ésal@pnoal d u k b & 5 &€ B E¥rli -kaltkiboyut puanor t al amal ar e
b a k & | d°&jjreennd€at, le & veiii thplareave uygulamagibi klinik s ¢ r e -kéndileridigeterli
hissettiklerine k aetmektedir.

Hemki%jerd é ikc Al g & ISmeB¥aln- puario r t a | 1aOnfla, s6edldNdta d7:7z esyras e

yakadgR'lal agiktt g da hyandkei ¢ jed € kc igénelliklé orta d ¢ z ey de K K
yakadwewr qauléarfmakt adeéer .

|72

¢al é k manjérzednacsirds @ r;, iz e yile &lmik per f or nmhnzsd yalrearsié h d & kK i
saptanmazkenWu ve ark..n é-na | & k nfajsréenndcstre$ deir zi eny | meesleki yetentiliklerini

olumsuzy °© naltek i e dig] ek tcéhrd.l @ k nda®sjérnedra&linik ppeeri fnor mans | ar €
Klinik strestere t k i | beenldii r] |i’&'fBim sisematikderleme- a | & k n%aj sréenndeatalee r i n

y ¢ k 8 ¢ K edyed] eisevigeferdestresy a Kk a dvelbustrasirfé] r e n ¢ | ke eréfah,akedemik

b a kveklirek p e r f o r malumsuizeat r kéi nl &gildirenj- ia h i@ kordd logert i r 5 | mi kt i r .

¥ rencsiélmegfi emgP MHe mki ¥jet e REKi Ab g E |Skrasd In - éoplam puan

or t a laa massébniltkakmazker{F=0,657 p=0,580) Klinik Performanst¥ zYeterlik¥ | - a&ltj i
boyutvetoplampuano r t a | a ma kigatildaolaraka n | a rlitégsphitadildi. ¥ | - etgplam

vet ¢ aft boyutpuanor t al a ndh9d rad g@ma@lgafr e n ¢ enly g rkigpmeRasahipo | duj u
belirlendi (p<0,05). Bu s o n u klihilka ortamdadahafazla deneyimesahipolan® j r e n @izl er i n
yeterliklerinina r t tvésfrespnuéa nal nal racmlk & b d kgl°esit éekkAmcake EdEE eg I me
karkeéel ayapredaEd e gerersirimvd o § ul maBlkd ajdréueldeedildna onu - | ar |,
hemkierjeilii kmr e d agt¢lnacred ntéanh ;e maddestele hda a kt er .

5. SONUME¥ NERKLER

He mki %jed e rkc isttestrs iz re dzaltmadkve klinik ortamauyumuk ol ay | aktaa&rémd la ,
si m¢ | abs yygutamalarlag e r - yed kedemeyimk a z a n nsaalja raénsaeBy 9 met, i mi ne
y° nedjiikt idplzem | eakranbmelnitr®,r- lad jé kK oygulapabile. Ay r éhceank i r el i Kk
°J rencéstiesalrg, iz eiyehklnik p er f or g iz sladkingeleyen- a | € kynaapl €éalrma s €
°ner i | mPeykrt&efdai @ n geri bildrimeverilerekg e | iakkiatma b ar ems&g rl ianmas é
eksiko | d u hkoktaardabireyselolarakdesteklenmelerid aj | ayacakt ér .

6. KAYNAKLAR

1. Admi H, MosheEilon Y, SharonD, Mann M. Nursing studentsstressand satisfactionin clinical
practicealongdifferentstagesA crosssectionalktudy.NurseEducationToday2018;68: 86-92.

2.Demi rBhbBuUjutH, ¢alke Memki ¢jet e kc e esbtiegeiinmde] er |l endiril n
D¢zicrei veSsai Bilenkrn En st DdrgisiQ21;11(2):159164

3. JackK, HamshireC, HarrisWE, LanganM, BarrettN, WibberleyC. "My mentordidn'tspeako me
for thefirst four weeks":Perceivedunfairnessexperiencedy nursingstudentdn clinical practice
settings.J Clin Nurs.2018;27:929-938.

4. ¥z s aBaBayramA T¢r ki hetdedjed é kc iklinie uyigulamadeneyimlerini
etkileyen f a k t Osistenmtik:derleme. Ankara S a ] IBifirkleri Dergisi (ASBD) 2020;
https://www.doi.org/10.46971/ausbid. 750585

5. KarahanOk ur &sfjHeumk i ¢ jerd @ k c klihikep @ rmfi oar ma n s Kk dyatarliklexinin
akademil® zeterlikleriveakademikb a kK a leé Il a K éain € imd ra g € T @Ekiyetdinikleri
JNursSci.2022;14(1):12831

6. Aloufi MA, JarderRJ,GerdtzMF, KappS.Reducingstressanxietyanddepressiomm undergraduate
nursing students: systematic review. Nurse Educ Today. 2021; 102: 104877. doi:
10.1016/j.nedt.2021.104877.



-] -]

/
ﬁ 20"UTSAK, 1819 Octobe2025. Ankar: .ﬁ’
b IbY

7. Welch SR. Clinical stressandclinical performancedn prelicensurenursingstudentsa systematic
review.J NursEduc.2023;62(1):3641. doi: 10.3928/01484832022110903.

8. ToganD, AyedA, MalakMZ, etal. Sourceof StressandCopingBehavioramongNursingStudents
ThroughoutTheir First Clinical Training. SAGE OpenNurs. 2023;9: 23779608231207274loi:
10.1177/23779608231207274.

9. Wu PL. The & mp afc dlinical practice stress on nursing professionalcompetenceamong
undergraduataursingstudentsa crosssectionalstudy. FlorenceNightingaleJ Nurs. 2024; 32(3):
206-214.doi: 10.5152/FNJN.2024.24102.

10.Sheus, Lin HS, Hwang SL. Perceivedstressand physicpsychesocial statusof nursingstudents
duringtheir initial periodof clinical practice:the effect of copingbehaviorsint J Nurs Stud2002;
39:16575.

l1KaracaA,Yé |l deAmlinaH, A1 @ klgRkzkD.KHe mk i gjeil gtidshil - eT E nkneye
uyar | aHemxs &Aga laikkiGa maDergisi. 2084;16(2): 29-40.

12 .CheraghiF, HassanP, YaghmaeiF, Alavi-Majed H. Developinga valid andreliable Self-Efficacy
in Clinical Performance Scale. International Nursing Review 2009; 56(2): 214 221.
https://doi.org/10.1111/j.1466657.2008.00685.x

13.PozamM, ZaybakA. He mk i ¢ jed & kc klihikep @ mfi sar ma n s K datexiklexinin
incelenmesiDokuzE y |} ¢nli v e He imk € B &Kk 4 Blekteogik Dergisi2022;15(1): 22-29.
https://doi.org/10.46483/deuhfed.928683

14Ar a ¥ACoGodoyS, Maia NMFES, etal. Positiveandnegativeaspect®f psychologicaktressn

clinical educationin nursing: a scopingreview. Nurse Educ Today. 2023; 126: 105821. doi:
10.1016/j.nedt.2023.105821.

15.LabraguelJ. Umbrella review: stresslevels, sourcesof stress,and coping mechanismsamong
studentursesNursRep.2024;14(1):362-375.doi: 10.3390/nursrep14010028.

|73



-] -]

/
ﬁ 20"UTSAK, 1819 Octobe2025, Ankar: ﬁ’

Makale id= 12
S ° zSurRum

ORCID ID: 0009-000284-21-0648
| 74

¢ o c u k |IDantatiTadaviyeB a JAJéwveKorkunun Az al t e | Kualsléamrdal an
Nonfarmakolojik Y° nt eml er

Hemkire Bokmak'yDype . Dr . ElI i f Bilsin Kocamaz
Di yarbakér Kadén Hastaleéeklaré Dojum ve ¢o
Dicle !niversitesiFahktcatteersk Sajl ek Bil i

¥ z eDental tedaviler,® z e | 1 o &hiastalardaa j rkéku ve anksiyeteyenedenolant é bmyidahal el er
ar asyemd ana k ¢ @ d @ k Heatallbr&iuveanksiyetey a | niékzlseam a d € huduavadedea j € z

ved iska ] hiargtlerinek a rolgnmsuzutumg e | i k t i demedehobilinektedirBunedenle; oc uk |l ar én
dentaltedavis ¢ r e - |kerkuvera § & azaltdmayay © n etkili nonfarmakolojiky ° nt egpleé i kKmi ri | me
b ¢ yo%rketna kK € maNomfarrdagalojiky © nt esaony € t | galerekdahafazlak ul | a nvebluméuk t a
etkilers aj | a makntfaanthiolojiky © n t e-nd cew kdikkating kK | emzd 2kl a katl gredarpanla,n
vekorkununa z a | t éhedefleyergametkisizveu y g u | &olaysiratejlerdeno | u Kk maBuy & d & e ml er
ar as dkkaicha j eteknideri (kaleydoskop; i filgisanalg e r - @b, g ie k K egzeesizierirehberli
imgelemeh i k @n & a byammsmelli uygulamalarve m¢, z terpisiyeral ma k G& d-6 & | dikkae |

daj eyt°rmat e-md @ u Kilgisinii éknldeemyaanlaray ° nl endj a B g &&déarnve a oumesuz a |
tepkileri azaltmadao | d uekkilidir. ¥ r n e kaleydoskopk u | | aemidi weéss ¢ r @ le [ i desenteriyle

-ocup6bl n dikkbtini y o] unl ak-tiézfigairizietdmmesi - oc ukt anévd kekifli i - er i kl er e
odakl asamf 8awmng asésanalger - e K o k a-noad wal leyutlée t ki Ibiedkd myay a
t akéyrloah a mahindellaraku z a k | & g dadutekniklerd ¢ kngakyetli,kolayu | a Kk édea bi | i r

yanetkisizo | maredeniydedentaltedavideye a h a tertegrkelilabilmektedirS o nalarak, dentaltedavi
sérasorcdi& b vaélkorkununaz al t @ mama & @il 4 anoréfdrmaakolojiky © nt emme r |
- 0 ¢ u k psikalofikniyilik halini desteklemektehem de tedavi s ¢ r e csorumsumilerlemesinek at k é
sajl amaktadeéer .
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Non-PharmacologicalMethodsUsedto ReducePain and Fear AssociatedVith Dental Treatmentin Children

Abstract: Dental treatmentsare amongthe medicalinterventionghat causepain, fear, and anxiety,especiallyin
pediatricpatients.Dentalfear andanxietyin childrencanleadto negativeattitudestoward oral anddentalhealth
servicesnot only during the procedure but also in the long term. Therefore, developing effective non
pharmacologicalmethodsto reduce fear and pain during dental treatmentis of great importance.Non
pharmacological methodshave been increasingly used in recent years and have positive effects. Norn
pharmacologicamethodgonsisof side effectfreeandeasyto-implemenstrategieghataimto reduceperceived
pain andfear by divertingchildren'sattentionfrom the procedure Thesemethodsncludedistractiontechniques
(kaleidoscopescartoons,virtual reality, etc.), relaxation exercisesguidedimagery, storytelling, gamebased
practices,and musictherapy.Audiovisualdistraction methodsare highly effectivein reducingpain perception
and behavioral negativereactionshby directing children's attentionto stimuli outside of the procedure.For
example,using a kaleidoscopewith its colorful and constantlychanging patterns,focuseschildren's visual
attention, while watching cartoonsallows children to focuson familiar and enjoyablecontent. Furthermore,
virtual reality applicationstransportchildrento a threedimensionalnteractiveworld, mentallyremovingthem
from the operatingenvironmat. Furthermore thesetechniquesre costeffective gasilyaccessibleand haveno
side effects,makingthemeasily integratedinto dental treatment.Consequentlynonpharmacologicaimethods



-] -]

/
ﬁ 20"UTSAK, 1819 Octobe2025. Ankar: .ﬁ’
b IbY

usedto reducepain andfearin childrenduring dentaltreatmentoth supporttheir psychologicalwell-beingand
contributeto the smoothprogressof thetreatmentprocess.

Keywords:Keywords:Child, Dental TreatmentPain, Fear, Non-PharmacologicaMethods
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Assessmendf Nursing Students'Perceptionsof Future Employability

Abstract: Today,youngpeopleexpectto be employedn thesectorin whichtheyreceivedheir educationOneof
thesesectords healthservicesNursingis the mostcrowdedoccupationabroupthat provideshealthserviceghat
play a role in the protectionand developmenbf public health. The perspective®f prospectivenurseson the
professiorare veryimportantin termsof protectingandimprovingpublic health.Nursingis a professiornwith low
fault tolerancedueto its direct contactwith patientsand the life-savinginterventionsit involves.Therefore,it
needsa qualified workforce.In order for nurseswho are professional,opento developmentable to adaptto
scientificandtechnologicaldevelopmentsequiredby the ageand professionandwho can play an effectiveand
efficient role in providing quality patient care to participate in the health workforce, nursing studentsat
universitiesshouldbe aware of their employability. The aim of this studyis to examinethe future employability
perceptionf universitystudentsstudyingin the departmentf nursing.In this descriptiveand crosssectional
study, PersonalCharacteristicsForm and PerceivedFuture Employability Scalewere usedas data collection
tools. The study populationwasthe studentsof the Nursing Departmentof the Faculty of Health Scienceof a
public university (n=350). The minimumsamplesize was calculatedonline and determinedas 184. The final
sampleconsistedf 267 studentsData werecollectedthroughfaceto-faceinterviewsbetweerMay 2 and June2,
2025. It was foundthat studentsconsiderednursing as an opportunity leading to employmentthereforetheir
perceptionof futureemployabilitywashigh, andtheyconsideredhe public sectorasan employmenbpportunity.
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Sinceit is thoughtthat this situation may lead to backlogsin the numberof graduatesin the future, it is
recommendethat humanresourcegoliciesin healthbe reviewed.

Keywords:Employability,SkilledLabourForce, PerceivedEmployment
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istihdamgarantisiyerini istihdamedilebilirik y e t e nbe§ ri ankek & k i delitklilintik, bireylerin
istihdameldeetme,i st i b d a thgeniteni, st i § ¢ a gaalctadmna\e gelecektekkariyer

g e | i k(terfididesteklemey e t e olagak édlumlu bir bireyselk a y n .4 Bireyén rgelecektekii k

f ér smat wérakliikderi konusund® -1 ej er | § a @ mkagyerinii n etraesida vr anéKk
veduygubuaag @ w@ n| e n dereknmidesliif Ay r & & aduthle- é k teldeketmasi,iyi
performansg ° st eb emesajel ay abiilrngedns ie k bilgirvelbegerid ¢ zeg i me k1 i
olarakg ¢ n ¢ e lvegearleisk beklenmmektedirBunub a k a r -adli @ reiatihdaraedilebilirlik

al gglkslek ekyadlea kg gt y a sgansegeadayolans, ni v € j s ietie-idéne r |

budurumg e - e r¥lj ir deinrdkeéndileriniistindamedilebilir durumagetirebilmelerii - 9 mc el i k| e
ki ki keegldflerinibelirlemeleri,;s o nr almé weteflerineu | a woluada gerekli yetenekleri
kazanmaki - i & bsarf etmeleri gerekmektedif ¢ ¢ n Wkagiyer g e | i kstoi rrummel birdyin | u

kendisineaittir.

'ni v er mézuneldandin bireyin, me s |ile jlgili teknik becerileresahipo | mamezIniyet

sonr amenldgp r B k yenibildii vg becerilerindeneyimseP | r eyolmdak azanél mas €
konusundaprofesyoneld a v r a erekmse&tedif ¥ ] r e nc-idjeun bho k ¥ a r méziane d e n

ol dukli arg@ it ¢ a skaod eangiedl&cekaeslekinitelikleresahipolmagibi bir beklentileri

ol ma s ah apyasadakikaliteli pozisyonlarau | a k a b i- i mézmman¢ n i v eitirmékt e

yeteriol amama®¢ a g dynezdns ay €5 @ n Elmnwesjedk,t °y g makea-n, | mel er |
¢ r et mkna n lueuzisgim@mmaliyetli¢, | k eklaeyrmea s iev e r darsi e ke e ielpihasar i

talepleria r a s & radrakkl i & h i k énezsijyetiaiistihdam garantisiolmaktanu z a k | a kK°t € r mé K 1
Ayr egnav el sit eldeadiedmeslekibilgi vebecerilerilei khay a k & th d anesieki a n

bilgi vebecerilerina r a shalumdrna ar k|1 & iekejad i, ikeuilnl dea & ladaed rer | endi r mo
kriterlerinin i # a y a tkeun d aakritérléerla n e | | «clk malaab& durumun nedenlerindenbiri

olabilir?! ni v eerjsiittiemi] n imablékjniteliklerilei K gp c y a s g e ré e ke miteliklet i ] i
araséman&l glalkiajl iasomdeseée © n e mP i¢qintkgee n ¢ meizkdvee riem | er
piyasadehdmkké wkubneag | ayddy d reanfeteneklii g ¢ cagamakta,i kK
deneyimivebeceriyeo d a k | an.makt adeér

Kst i kdilebinik f arke l€i Itlaenrédmel ava tha kh & enl w» anpkériakavramaf ar k|1 é
a-¢él|l dbraka&nh maBkeyimid € g a r e k ttemel dei njesleki yeteneklere,bilgi, beceri ve
°©zel | sakidcelrneaye@ e kilk ietaptg°inplana- € k ma k Da f @rra - & daxiyer

dej i ki kbialk-lagekrragyerek i ml kK ij K iy y et e rs@syalisermayeve insan
sermayesinie t k i | eok iuligynlclery e k | clakagerea | é nhekt ér

Bireyin kendi kariyerg e | i &ka jmri u | ti k&lu@wab iilliirkékdijnian g eissirmam

edilebilirlik, i kK g R ic ¥ a s dursirduised réskindamedilebilirlik olarakifadeedilmektedirY® net i m
disiplini istihdame d i | e b ikddi & 0 g do@ataleajnd a ml a nbitligte, birsbkelyimkendi
yeteneklerinvei K g ic ¥ a staleplermig a r €& lastikad&medilebilirolupo | ma diélj iemlkai n
°znkd] er | eoaaktr me & ml a'hd X h abilienmin k a v rtaanéé mli ave & & in

istihdame d i | e toii Ir il relgi® ji ig, d M@K ] mrd iam .€ mligihdarddilebilirlik bireyin

i Kgpikyas afs@&rmdmkilinaak & kemdisineolani n a nveyemldri edinmeo| as él €] én €
kendia - é s d e fl @ n| eadladakbelirtilenskiedir*

Gelecektekiistihdam edilebilirlik, ¢ ni v €rjsrietnec iméskekia -né dhavout durumunug © z

° n ¢ mwueduraralgelecektekistihndame d i | e b tahminetingvgdienjie r | getedeklerim e
ifade etmektedir* A | g & listhdaanadilebilirlik ise bireyin mevcuti K | nglree k kA j | ya #aa
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f arbki Bulabilmeki - meRadark amd &@uj Uhad&ji er | ¢ a @ imia sea kg ¢ Cc ¢

ort amo@biletceks e - enak § er &' ma g & dgaacektekistindam edilebilirlik, bireyin

¢ni ver s istoenr aesjéinPdiam evéki ink g & le il ek olara&gelecektekendisinine kadar
istihdamedilebilirolaraka | g € | a d elirk a B r aAn dgeé Igelenektekistihdamedilebilirlik

bireylerin mevcutmeslekid ¢ K ¢ nc d b g g U hebkdradvréa ng X h b e @ d &'f Breykt edi r
kariyerini kontrol etmesivey °© n e tgneerseik lail Igiejl immig 3 @ mé Rireydedndstindam
edilebilirik a | g §l¢c &k ®é& ld u jfuanrdkalveer eal ek b bi daaicre& hdaly @ k& e k

ol ac 8kduramg.¢ cvwek o nt mieyinkendisindete o p | a nsnaaj sl éanydBuddisekldri@ r . |81
y ¢ k kaditkdei Kk | em td é Kk a b a syapekeplapk® z e-rakl € k profesyonedg,e | iv& i m
sosyaldestekgibi d e | @ klaiy n a keldeetmelerididek o | a y | a kK sétriabdilabiinike r .

al gyé skéslankir- a |l etatmincelnma hiré j@ & t aymdan @ozisyonunuerketmeo | as el € é
yekoehclakt er

Ks t i dditelailinik becerilerit ¢-ma | @K raavdi &re @ il -ejeneklidir*He mk i bue &4 | &k ma

al anl ayrad mdiedic @010y €3 @n rTa 9 & ded, ni v er skiotne leenrjacaeat Imars &n

° 7 r e &jiemdezuns a y € |talebia r @8 8 B |i &kstiolgubunubrtaya- € k a r.ticak € r

yvap é-l alné k rBaal] Bilieded F a k ¢ ¢ t e e n cistihdamyi entienr s i kzd yvi g @ Inadreché k | a
sonucunau | a k &'P'hiekkétieconk i 1y g Ir g rbigat reank soducunden e mk i rpskblgik i n

s é k & metdépiesyore® st eogdbpuundfukt ur

Gel e pmfpsyonelg e | i a-i anejveme s | @ ¢ i @ k bilimsetvétgknolojikg el i Kk mel er e
uyums aj | a yhirdyjalle@entoplumuns aj | &jo&druéhvemg e Ei Kt i rkalitelinhastai nd e,

b akeémar é ran mthilsveverandi rol oynayabilerh e mk i r 8 h it kledRglng &l abi | mes
i -dmi veesiathame htdat e k c kehdastihdamediebilirikd ur umhbgehamal ar
vef a r koél nndaglerakmektedirGelecektekistindamedilebilirlik konusundd a r k ésnadjall aérka k ,

h e mk©% jrree n &kendilerini igatecekteneyin b e k | e deingrédaoimak istediklerini bilerek
kariyerleriney © vermelerinde® n etma k &€ ma°Rlanaydaézirénnc e | e maimjkii grokidviekr si t e
° 7 r e n c igéleeakteknistindam edilebilirlik a | g € linaeteyem-éa | € Kk malsdd @ n ma mé K t
Kst i vaediaukns ikzal yigké sltBnsuz s o nu -da g P 8 n ¢ nhdilendurularakh e mk i r el i

° 7 r e n c gdleeektakistindam edilebilirlik a | g € lirceledmesibu® J r e n @eldcekteki n

h e mk iirkegl¢ick madumiule a t kséanj €l naan-miasssendérace® n e mlBu ldpsamda

buar akt armadcméenk i kr °ell ¢ rkgkaydng n i v €r] g ietne peleecktakiistindam

edilebilirik a | g é linecteraektie. Bu a mad o] r u |l tau smatdaBak a | &arwdakaiy a n é t
aranacakter:

K
Kk

He mkilreell grhd v @14 s ietmm isthdamedilebilirika | g eaddgrze&ydedi r ?

Hemki béll iikgi v e¥jsri @ rec iistihelami ediiehilirlik a | g éHargirféa kt °r | er der
etkilenmektedir?

2. Y¥NTEM
21.Ar a Kk t Modef a

Buar ak hée mmabrell¢ingkuyang ni v € § g ietn & geleaktakistihdamedilebilirlik
al géinzlenekaana c € § h @ mlekeyitéeblarakt asar | anmékt ér .

22.Ar akt é Evrenive¥mneklemi

Ar a K t28&vram# KBazirantarihleria r a shirrkalma ¢ ni v e r syiétresstighipieéakl € K ma
evrenini- al é kynarngtnkdmd g fi i v er Siat] Bifmlen Fa k ¢ He meg i B %Il 4 k¢
°fTrencl Ut ar mBI0). Zahana - € s éstihdamadahay a k@lnma Ve geleéekte
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°rnekl em beyekl ¢ ¢ https://www.calculator.net/sampiize
calculator.html?type=1&cl=95&ci=5&pp=50&ps=&x=61&y=1bnkinden h e s a p | taplam&5K ,
°Jrencli depap¢!| Bs @05y ¢ vama %86 ha@mp a yl84olarakb e | i r | B6Ami kKt ir
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°7Trencl del@mm r neknnieum®r nelblggmkd ki &K a terask kabiliyetini
s aj | aWveélerheebiriy a k | 20 dakidas ¢ ryesee € r ¢ Kyolaylaeopl anmékt ér .

23.Veri ToplamaAr a- | ar é
VerilerK'i k Bigid=dbrmuveA| g é IGeletektiekK s t i Eddebilimik ¥ | - #geft opl anméxkt ér .
2.31.Ki Kk Bigigrbrmu

Buformar akt éer smaa B & adedoatreur] tha 2 @ ntt @osyodexnografil z e | | i lLé er
( ° v & eingsiyet,s & rmiEfelirdurumu)ej i b a ynemezuniyes onr a dgnxgalkie |l r K %
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girmeniyeti,- a | @wumab ®° | sm¢s maeéenivenotor t al ia-eal®serijdano |l uk makt adér

2.32.Al g é IGalecakiekiK s t i Edilebifimlik ¥ 1 - e i

GunawanCreedve Glendon(2019Y?é g e | i k°t i -Aedkk Borkmazve¢ e |(2020¥°t ar af éndan
Téerkugye | akdmeée gk gyre.t | K kgelecékiekiistindam edilebilirliklerine ( GKE A ¥)

y° nalligk ? b r marka c & pildisime d a y aldragk u | | a n é |Amd likdtt @pleq: .

kesinlikle k at el m&yloa wen, méyloe 31 mkeant € | md:ykoé sunikeant €1 €5 or u m,
kat el é keecimliklerk,a@ :€ | éaylatt Boyutdanve 24 maddedero | u Kk ma A It &t@ozut; .

al g e beteceteki | e taij (®j2m3., 4. maddelerA G K /)l ,g € getecektakideneyimler(5.,

6.,7.,8 maddeletAGD), a |l g & betecektekk i KT 5 el (9i, 0], 14.r12. maddeletA GK ¥ )

e ] i kufumununbekleneni t i (3 14€15.,16. maddeletE K B Ka) |, g € Detecektaki g ¢ C ¢

pi y abdgesiql¥.,18.,19.,20. maddeletA GK P 8 ) g & petecektakbeceriler(21.,22.,23.,24.
maddelerAGB) olaraks € r a | a n Madd#eteravitrden c e v a pd eajr ectoplamarak,toplam

° | -peukaetde&edilmektedir¥ | - e& t € ma puanlagsd&lar al @jeg n kan&hk + e dit e n
yé ksppakal enmaesnyget i KKkkink ikesiyvggdp | a nl awveagselecaeklariney ° nel i k
d¢ K¢ nc eluelud Inmaesiék / - aylaékkamiea rzaEl rma ¢ & a a Otijinal + al é Kk mad a

° | - €jombachli t ut ak d tédP%kEaltd oy u tCroabacelh t ut ak dtéd BBE | ar é
095ar al @jed n & an&yatlamat iarl .& k rAd s é0fodlact)i t ut ak d tédCPKES é

altb oy u tCrombaofli t ut ak d ted a®BE09Barréa | @jed n kandk-t seldd wsma d a
toplam® | - €jonbaciJi t ut ak d tédGBeatb oy u tCroabacin t ut aka téd adyké | ar é
0,87-093ar al @jed n kanBhk aetds aly. @ | a n ma séwnucandaldeedilenverilerin
g¢eveal & b ird eekel gigranda@abilir.

24 . Verilerin T o p | a reraaiz

Ar a Kkt éeldmedideaveriler, SPSSpaketp r o g (IBMnSiatisticalPackagdor Social Science,

s ¢ r 28raNew York, NY) ile d e | er | eTnadni érnilittdistikleréen( s ayy¢éz, dedaji &l é m,
ortalama, vb.) y a r a r |Aarnaékl t deer jniak kaernal seékwrélaskonlarnormallik Kk ar t | ar én é
s a] | wenleadePearsonpormallikk a r t 4 ajr 1€ anveslgrdeSpearmamhokorelasyortestiile
incelendi.Gelecektekistindamedilebilirlik a | g §ardayar@ e Kkenlerintespitindenormald a] €1 é m

K ar weegrasyor? k o K u | sl aajrl aayleadebasitd o | r regseaybranaliziy ap €1 d é .

25.Ar a Kk t Etrinjai

Arakt bamdpdna e makt grapaEd @aiey €rBikkurellariKimor di nat °r | ¢J ¢
etik kurul o n a(@ray Tarihi: 05.03.2025Protokol No: 2025/66)ve kurumsalizina | € n f@hayt € r
Tarihi:30.04.2025;S a y 2500029278).Veri toplamayab a Kk | a fiancc®ehr en-ca ll @k man én
ama-pnaogedfrnigprbkk at &dhaerbangbirs o naul- ma k-setkzialankék dahil

olmak ¢ z ehraek kamusuindeb i | gi | enTdd mj 1 enn & dnhnearl cBennér katkét ré.r ma n é n
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3.BULGULAR

Ar akt &amay @667 dlksdedie2®1 61.ve3.s € R®7E8,din ailesiningeliri giderinee K i t ,
%513 O rpezuniyets o nr alsiemnares ¢ ytagnmd y € ¢, n me m&&LY & hgerihangibir

y a b adit bil®emekteve %888 ® mezuniyets o n r aka@wPeraoneliS e - B é n a (KBSth
girmeyid k ¢ n me k%682d6i k @nakadarherhangbiri k-t el & %8n&kk@nakadarh e mk i r e
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olarak- al ek mAmakt émmay &487 als éémk ibrlel | ¢i nkduingagarantisiolarak
d¢ K¢ nid-¢djey: miYmEi t a l2828@G@38vencoto r t a 128%0x 7§ (Ordbiotl).

Tablol.Ar akt Kamay & n k ¥eilerh

N %
Cinsiyetiniz
Kadén 178 66,7 |83
Erkek 89 33,3
Senéefénez
1 75 28,1
2 65 24,3
3 75 28,1
4 52 19,5
Ailenizin gelir durumu
Gelir giderdenaz 39 14,6
Gelir gideree K i t 181 67,8
Gelir giderdenfazla a7 17,6
Mezuniyets o n r alsiésnadm$ 4 ¢ ti an
Evet 130 48,7
Hayeéer 137 51,3
Biry a b aihbilnde
Evet 103 38,6
Hayeéer 164 61,4
Mezuniyet s o n r a lsaén EeasoneliS e - 1I8& n a
girme
Evet 237 88,8
Hayeéer 30 11,2
k wnakadarherhangbiri k-teel e mé& é né z
Evet 174 65,2
Hayeéer 93 34,8
k wanakadarh e mkolamake a | émé& én é z
Evet 32 12
Hayeéer 235 88
He mk i br%ll 4 reéen gadeniniz
Kdeal mesleke lkina s & 57 21,3
Tavsiye 31 11,6
P u anedeniyle 30 11,2
K kulmagarantisi 130 48,7
B a kke&-ki am soél nneanma ¢ 19 7,1

M SD
Y ack 21,23 2,03
Notor t al amas e 2,87 0,47

Kat él e @K E AE altdbro y u tAIGKIASD, A GK ¥E KB K G K PAGB verilerine dair

s o n uvehoemallikanalizleris o n u Table2rdev er i | Bohag © ket € | égelecekteki r é n
istihdamedilebilirlik a | g @11,88r(18,30) puanla¢, ssté n(84d)y a kigiml ¢, z e y Alelbyutr .

t op | anmmcaerl éeeny ¢ k ® @ | A@GBnalt boyutundao | d tegpite d i | 1fiD,% 6 [83).
Normallik analizii - F ar p &kl a&ekédkd jéekk lu é i ia n &¢rilerenk-taerrp.dllsek | €k
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Tablo 2. GelecektekK s t i HEdiehilitik Al g¥ls-éecjAli Boy ut ITaptamieannK laer é

Normallik AnaliziSonu -1 ar é
¥| -wldltboyutl ar é M SD Min Max ¢tarpékl ékBasékl
AGKA 1907 3.70 5 24 743 632 | 84
AGD 19,29 3,55 8 24 - 791 581
AGKY 1951 353 7 24 -985 1,190
EKBK 1428 5,60 4 24 -076 -817
AGKPB 1917 350 8 24 -640 324
AGB 19,76 333 7 24 -864 1,073
GKEAYpl ame 111,08 18,30 52 144 421 481

Al g é Igaletekteki | e tai] ¥®iGHK A ] g & bedeceltekideneyimler AGD; a | g é Qedeceltekik i K? B el [AGK¥e] it i m
kurumununbekleneni t | B K B&| g é bedecekteki g ¢ d y akdgsis £2G K PaBl; g € bedecektekibeceriler,AGB; al gél anan
gelecektekistihdamedilebilirik © | - AGK E ¥ .

Korelasyonanalizi® n c e kii k@ & e Il | nokmalkkanalizii - 4 ar peeblas lédkeljéekr | er i
i ncelvemaninigets o nr alsiésnadmg 4 ¥tk S S gine biry a b aihldlmie, Kk @na

kadar herhangibir i Kkt & | € Kk @ kadarh e mkdlarale- al éve ymak-éanr pbkhkekl ek
dej er heemald @i eotah-Eile +1,5d & k ® h d @ae$pite d i | M BwverilerSpearman's

rho korelasyonk at s deyiers@&el e ¥ini @k boy utvd lair €i®° 2z @ll lairkalseernd a k i
korelasyonlarinc e | e n d®°i|j-teokp ealiim@éy u B I asZaywed ¢ -d ¢z eiyldiek ki | er i 1
ol dte§pite di | (m0RS40,848).S € efEfK Bakr a snegatidya® nzdae\r£-0,268,p<,001),

me s |seej- imdeniile AGD a r a snegatifya® nz & \(ré-0,141,p<05),AGB a r a snegatif a

y ° naa& y(re-0,125, p<,05) ve GK ECAl -teokp lilapoatify © nd & Wréd136,p<05)i | i Kk ki

ol dbpbun mbakld AuG KaAr a speaitifdye® nzdae|re0fl33,p<,05),AGD a r a speaziifd a

y° nda y(r&0d,121, p<05), AGK¥ar a sp@ontifl a° n o & y(r&F,146, p<05)i | ioklkdiu] u

b ul un nMeruniyets o n r aksFESEGErmeile A G Kar a snegatifya® nzae y(ré-0,138,

p<,05)i | ok Kio @1 b u n rflalkoB)uKorelasyork a t s a yséd maé felnaénblken( Ma9s8&8n) doa
inetkib ¢ y ¢ kklugljléa n Bunhag @ w tagre.D,100),ortad ¢ z(e=¥,300)veq ¢ -(1=@,500)

olarakd e ] er | e n?dA mrli a nuli¢ezl @EYKE olarakkabule d i | mi Kt i r .
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1 2 3 4 5 6 7
1AGKA il 1
p
2 AGD el 0,736** 1
p ,000
3AGKY¥ prex 0,688** 0,805** 1
p ,000 ,000
4EKBK prEx 0,263** 0,306** 0,254**
p ,000 ,000 ,000 1
5AGKPB prex 0,654** 0,740%* 0,761** 0,391** 1
p ,000 ,000 ,000 ,000
6 AGB prEx 0,640** 0,734** 0,793** 0,273** 0,833** 1
p ,000 ,000 ,000 ,000 ,000
7GKE A#plam prEx 0,766** 0,826** 0,821** 0,592** 0,848** 0,800** 1
p ,000 ,000 ,000 ,000 ,000 ,000
8 Cinsiyetiniz prxx 0,025 -0,047 0,014 -0,058 -0,073 -0,036 -0,058
p ,683 443 ,816 ,343 ,236 ,559 ,346
9Sénéféneéz prxx 0,105 0,067 0,111 -0,268** 0,061 0,084 -0,007
p ,088 ,278 ,071 ,000 ,319 ,169 ,904
10 Ailenizin gelir durumu I -0,015 -0,006 -0,151 0,074 0,075 -0,012 0,030
p ,803 ,919 ,997 ,227 ,223 ,843 ,621
11Me s |se€] - imadeni prxx -0.101 -0,141* -0,111 -0,045 -0,112 -0,125* 0,136*
p ,098 ,021 ,007 ,459 ,067 ,042 ,027
12Notor t al amanéz prxx 0,031 0,078 0,062 -0,023 0,112 0,082 0,061
p ,615 ,201 ,315 , 703 ,067 ,181 ,321
13Yakénéz preRx 0,133* 0,121* 0,146* -0,045 0,089 0,101 0,101
p ,029 ,048 ,017 ,469 ,148 ,099 ,099
14He mkadlarale al & Kk ma [rFxx -0,005 -0,014 -0,029 0,101 -0,087 -0,046 -0,022
p ,931 ,823 ,636 ,101 ,157 ,455 , 720
15Biri k-tael & Kk ma prERx -0,086 -0,014 -0,039 0,031 -0,040 -0,053 -0,041
p ,160 ,815 ,530 ,618 ,519 ,389 ,501
16 Mezuniyets o n KRSS'gegirme [rFxx -0,138* -0,089 -0,115 0,079 -0,067 -0,090 -0,056
p ,024 ,146 ,060 ,199 274 0,143 ,364
17Mezuniyets ont asame$§ i $1 i (el -0,024 -0,037 -0,062 -0,022 -0,111 -0,099 -0,078
p ,693 ,543 314 ,718 ,070 ,105 ,206
18Biry a b aihhilnee prERx -0,051 -0,043 -0,047 -0,053 -0,100 -0,057 -0,078
,409 ,481 446 ,391 ,102 ,349 ,206

p
*p<0,05 ** p<0,001*** Spearman'ehokorelasyork a t s, &*%fRears®nkorelasyork at say és é
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Tablo 4.BasitD o | r RegrasyorAnaliziiSonu -1 ar é

Baj é ml 95%Cl Durbin-
Baj ethse iz Kk L b p (Lower-Upper Model
dej i KKk bound) Watson
Me s Iseej-ime  gapit 4,22 000* 3,2065,233  R?=0,18
nedeni F=4 968 1,957
AGKE¥ 0,01 ,027* 0,019,0,001 o
Séeneéf Sabit 3,135  ,000** 2,787,3,484 R2=0,72 0211
EKBK -0,052 ,000** -0,075,-0,030 F=20,486

*p<0,05,**p<0,001

Me s | se€f -imeéeninink at & | égualecektekistiidamedilebilirlik a | g & Iz & r iBtatistilesel
olaraka n | aimétikésiv a r @<®,05).S € & fz € K BKz e r istatistikselolaraka n | a&iml| &
etkiyesahiptir(p<0,001),(Tablo4).
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From Proteinuria to Dialysis: A Caseof PregnancyAssociatedRenal Failure in a Young
Woman With CKD

Dr. Haris Sulejmani', Prof.Dr. SvetlanaPavleskaKuzmanovska?, Assoc.prof.Dr. Aleksandra
Gavrilovska Brzanov®, Asst.Prof.Dr. Nikola BrzanoVv®, Prof.Dr. Marija JovanovskiSrceva,
Asst.Prof.Dr. Martina Ambardjieva*

11 Facultyof Medicine,Ss.CyrilandMethodius,Skopje,RN Macedonia
2UniversityClinic of Nephrology,Facultyof Medicine,SsCyril andMethodiusUniversity, Skopje,
Republicof North Macedonia
3University Clinic for Traumatology Orthopedics AnesthesiologyResuscitationintensiveCareand
EmergencyCenter Skopje,Departmenbdbf AnesthesiologyResuscitatiomndIntensiveCare
Medicine,University of St. Cyril andMethodius- Skopje,Facultyof Medicine
“4UniversityClinic for SurgicalDeseaseSs.NaumOhridski, Skopje,RN Macedonia

*Correspondingauthor:AleksandraGavrilovskaBrzanov

Abstract: Introduction: Pregnancyin womerwith chronickidneydiseasgCKD) is associatedvith high maternal
andfetal risk. DistinguishingCKD progressiorfrom preeclampsiar pregnancyassociatedacutekidneyinjury
(PrAKl) is oftendifficult dueto overlappingfeatures.CasePresentation\Wereport a 24-yearold womanwith
long-standingproteinuria who presentedvith severehypertensionglevatedcreatinine,and LDH during early
pregnancy. Preeclampsiawas suspectedand preghancywas terminated, but renal function continuedto
deteriorate. She developedanemia, thrombocytopeniaand persistentazotemia,requiring nine sessionsof
hemodialysisDifferential diagnosesncluding thromboticthrombocytopenipurpura, atypical hemolyticuremic
syndromesystemidupuserythematosugndantiphospholipicsyndromevereexcludedMRI revealecdbilaterally
small kidneys, precluding biopsy. SARSCo\-2 PCR was positive. Managementincluded quadruple
antihypertensives;orticosteroidsandsupportivetherapy.At discharge urine outputdeclinedto 700ml/day,with
persistentrenal dysfunction.Discussion:This caseillustrates the interplay betweenCKD, preeclampsiaand
PrAKI. Dialysis dependenceaeflectedthe severity of renal compromise.COVID-19 may have exacerbated
endothelialinjury, compoundingenal decline.Conclusion:Pregnancyin CKD patientscarries a high risk of
renal decompensatioriarly recognition,multidisciplinarymanagementndlongtermfollow-up are essential,
particularly whencomplicatedby preeclampsiaand COVID-19.

Keywords:Chronic KidneyDisease Pregnancy PreeclampsiaAcuteKidneyK n j HemgdijalysisC o v-10 d

Introduction

Pregnancyn womenwith chronickidneydiseas€CKD) is associatedavith increasednaternabndfetal
morbidity, including acceleratedrenal decline, preeclampsia,and poor perinatal outcomes|[1].
Physiologicaladaptation®of pregnancysuchas hyperfiltration andincreasedenal blood flow, may
initially maskunderlyingdysfunctionbut alsopredisposd¢o decompensatiof2].

When acute kidney injury (AKI) developsin pregnancy,the differential diagnosis includes
preeclampsiaHELLP syndrome,acutecortical necrosis,and autoimmunediseaseg3]. Pregnancy
associated\KI remainsa major contributorto maternalmorbidity andlong-termCKD progression3].
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In womenwith pre-existingCKD, theoverlapbetweerproteinuriahypertensionandmicroangiopathic
changesomplicatesclinical distinctionbetweendiseaseprogressiorand superimposegreeclampsia
[2,4]. This complexityis amplified by COVID-19 infection, which hasbeenimplicatedin endothelial
dysfunctionandkidneyinjury [5].

We presenta caseof a youngwomanwith suspectedong-standingproteinuriawho developedsevere
hypertensionprogressiveenalfailurerequiringdialysis,andobstetriccomplicationgduringpregnancy,
complicatedurtherby SARSCoV-2 infection.

CasePresentation

A 24-yearold womanwasadmittedto the NephrologyClinic with severehypertensionglevatedserum
creatininejncreased.DH, andchronickidneydisease.

Her historysuggestetbng-standingoroteinuria first notedyearsearlierby herfamily physicianthough
norecordsvereavailable Electronichealthrecorddaterconfirmedpersistenproteinuria butnofurther
investigationshadbeenperformed.

During early pregnancy,she was hospitalizedfor hypertension.Outpatientnephrologyfollow-up
revealedstage3 hypertensionglevatedcreatinine,and persisent proteinuria,raisingsuspicionof pre-
existing renal disease. Despite therapy adjustments, proteinuria progressively increased, and
preeclampsiavassuspectedPregnancyerminationwasindicated,andsheunderwenimedicalabortion
with uterinerevision.

Renalfunction deterioratedfurther, with a markedrise in creatinine,thrombocytopeniaand LDH
elevation.Ontransferto theNephrologyClinic, bloodpressuravas165/120mmHganddiuresisranged
from 1.7to 3.3L/day. Conservativéreatmentvasinitiated, but dueto persistenazotemiahemodialysis
wasrequiredvia femoralcatheterA total of nine sessionsvereperformedwith unsuccessfuhttempts
to discontinuedialysis.

The clinical coursewas complicatedby labile hypertensiorrequiring quadrupletherapy,hematuria,
gynecologicableeding,andpersistenanemiaDifferential diagnosegncluding TTP,aHUS, lupus,and
antiphospholipidsyndromewere excluded.Laboratoryfindings are summarizedn Table 1, andthe
creatininetrendis shownin Figurel.

A seconduterinerevisionwas performeddueto suspicionof retainedplacentaltissue.MRI revealed
bilaterally small kidneys, precluding biopsy. She was treated with corticosteroids(1 mg/kg/day,
tapered)alongwith antibiotics,diuretics,anticoagulantsandsupportivetherapy.

At dischargeurine outputhad decreasedo 700 ml/day. Despitehemodialysisand intensivetherapy,
serumcreatinineremainedmarkedly elevated.Shewas dischargedn multiple antihypertensivesnd
supportivemedicaton.

Table 1. Laboratoryfindings during hospitalization
Summanyf keyhematologicalpbiochemicalandurinary parametersn thepatient.Valuesreflect
lowestand highestmeasurementecordedduring theclinical course with interpretationof their
clinical significance.

Parameter Lowest Highest Trend/Outcome
Hemoglobin (g/L) 64 102 Low, persistenainemia
Platelets( 1 0 / 66 225 Thrombocytopeniavith partialrecovery
Creatinine ( Omo | 420 695 Severelyelevateddialysisdependent
Urea (mmol/L) 7.9 21.4 Markedlyelevatedyariable

Proteinuria (g/L) 1.65 2.93 Persistenhephroticrangeproteinuria
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Parameter Lowest Highest Trend/Outcome
24hProteinuria (g/24h) 2.145 8.79 Initial high burden,decliningovertime
Diuresis (L/day) 1.3 3.0 Declinedprogressivelyo 0.7 L atdischarge

**Serum Creatinine Trend During Hospitalization**
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Figure 1. Serumcreatininetrend during hospitalization
Serumcreatininevaluesremainedpersistentlyelevatedhroughouttheclinical course with marked
fluctuationsdespitemultiple hemodialysisessionsieflectingthe severityof renal impairment

Discussion

This caseillustratesthe diagnosticandtherapeutiachallengesf managingpregnancyin womenwith
underlyingCKD. Thepresencef long-standingproteinuriasuggestegre existingrenaldiseasewhile
worseningrenal function, hypertensionthrombocytopeniaand LDH elevationraised suspicionof
preeclampsiaSimilar overlap has beendocumentedn other reports,where CKD progressionand
pregnancyassociatednicroangiopathyaredifficult to differentiate[2,4,6].

Thep a t i deteripratisrio dialysisdependencmdicatesseveraenalinjury, consistentvithi s e ¢ o n d
h i phgsiology. Dialysis during pregnancyis rare but has beenassociatedvith improved maternal
stabilizationwheninitiated early[7]. In this case.emergentialysiswasessentiato controlmetabolic
derangementshoughrenalrecoverywaslimited.

Thepositive SARS CoV-2 PCRsuggest€OVID-19 may havecontributedto endothelialdysfunction
and kidney injury, as describedn recentliterature[5]. In the contextof pregnacy and CKD, viral
infectionlikely compoundedherisk of renaldeclineandadverseoutcome.

This caseunderscoreghe importanceof multidisciplinary care involving nephrology,gynecology,
hematologyandrheumatologyaswell asearly consideratiorof dialysisin similar high-risk patients.

Conclusion

Pregnancyin womenwith CKD carriesa high risk of renaldecompensatioandpoor outcomes.The
overlapwith preeclampsiacomplicatesdiagnosisand managementand COVID-19 may exacerbate
renalinjury. Early recognition,dialysiswhenindicated,andmultidisciplinarycareareessentialLong-
term follow-up is requireddue to the risk of progressionto endstagekidney diseaseand future
pregnancycomplications.
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Anahtar Kelimeler: Brakiterapi, RadyasyondaKorunma,MeslekiRadyasyon
Radiation SafetyPracticesin Brachytherapy

Abstract: BrachytherapyBRT)is a treatmenttechniquein which a radiation sourceis placeddirectly insideor
near the tumour tissue. Sinceradioactive sourcesare predominantlyusedin clinical applications,radiation
protectionis of utmostimportancefor both patientsandmedicalpersonnelThebasicprotectionmethodsn BRT
are basedonthethreefundamentaprinciplesof radiation safety:time,distanceandshielding.Accordingto these
principles,in order to minimizeoccupationalradiation dose the exposuretime to the sourceshouldbe keptas
shortaspossiblethe distancebetweerthe staffandthe sourceshouldbe maximizedandappropriatebarriers or
shieldingmaterialsshouldbe placedbetweerthe sourceand personneto reduceradiation exposureDuring all
procedures,it is mandatory for staff to use personal dosimeters,perform regular environmentaldose
measurementi radiation areas, and ensurethat all dose records for each procedureare monitored and
documentedin addition, the transportation, storage,and waste managemenof radioactive sourcesmust be
carried out in accordancewith national regulationsand international standards,with proper documentation.
Furthermore the preparationof emergencyesponselans,the provisionof regular radiation safetytraining for
all staff, and strict adherenceo radiation protectionprotocolsare vital for maintaininga safeand controlled
workingenvironmenin BRTunits. Thisstudyaimsto summarizeéhe technicalandpractical informationthatcan
assistin the processof radiation protectionand safetyin BRT applications,to discussn detail the fundamental
principlesof radiation protection,andto emphasiz¢he keycomponentsf this process.

Keywords:BrachytherapyRadiationProtection,OccupationaRadiation
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Anahtar Kelimeler: Mide, Schwannomiiezenkimall ¢ m° r
A Rare Causeof AbdominalPain: Gastric Schwannoma

Abstract: Schwannomaare slowly growing, homogeneoudyenignmesenchymalumorsarising from Schwann
cellsin thenervesheath.Theyare rarely foundin the gastrointestinatract andare usuallydetectedncidentally.
Theymay presentwith epigastricpain, bleeding,and an abdominalmass.A 59-yearold womanpresentedvith
complaintsof pain and dyspepsidasting 3 months.Physical examinationfindings were normal. Endoscopy
revealedan ulceratedsubmucosamassmeasuringover4cmin diameterin the lessercurvatureof the stomach.
EUSrevealeda 27x29mm, well-circumscribed hypoechoicsubmucosamassoriginating from the muscularis
propria. CT revealeda solid lesionin thelessercurvatureof the stomachNo metastatidindingswere detected.
Theinitial diagnosisvasGIST,andthepatientunderwensurgery.Pathologicalexaminatiorof themassevealed
a cellular schwannomaA follow-up endoscopyerformed3 monthslater revealedno evidenceof recurrence.
Schwannomasre most commonlyseenin the stomachin the gastrointestinaltract. They are generally
asymptomati@and frequentlydetectedncidentally. CT and MRI can be usedfor imaging. Endoscopyand EUS
shouldbe performedin the preoperativeevaluation.Biopsyis not preferredbecauseghe mucosais oftenintact
andcancausebleeding Diagnosisis usuallymadeafter pathologicalevaluation.Thegold standardfor treatment
is surgicalexcisionof themassLaparoscopicurgeryis preferredoveropensurgerywhenconditionsare suitable
becauset offerssimilar oncologicoutcomesshortenshospital stay,reducespostoperativepain, and allows for
earlier return to normal activities.Minimally invasiveendoscopianethodamaybe preferredfor lesionssmaller
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than 3cm.In conclusiongastric schwannomaare generallyasymptomati@and deectedincidentally. Symptoms
may presentwith pain and bleeding.Becausehe symptomsre nonspecificand pre-operativediagnosisis often
notpossiblethis rare diseaseshouldnot beforgottenin thedifferentialdiagnosisn GeneralSurgerypractice.

Keywords:Gastric, Schwannomaylesenchymalumor
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An Unusual Causeof RecurrentlliopsoasAbscessPedicleScrewContact

Abstract: AbstractBackground:lliopsoasabscesss an uncommorbut clinically significant entity that often
presentsnith nonspecificsymptomsleadingto diagnosticdelays.Theclassicpsoastriad is observedonly in a
minority of casesand early-stageabscessemaybe missedon non-contrastimaging. While mostabscessesan
besuccessfullyreatedwith antibiotictherapyandpercutaneoudrainage recurrentcasesare rare andfrequently
indicatethe presenceof a persistenunderlyingfocussuchas chronicinfection,fistula formation,or mechanical
irritation causedoyimplants.CasePresentatiolVepresenthe caseof a 45-yearold malepatientwith a history
of lumbar disc surgery,who was admittedwith pain radiating from the right flank to the lumbar and inguinal
regions.Initial non-contrastiumbarMRI revealedno abnormalitiesbut contrastenhancedViRl demonstrate@
well-definedcollectionwithin the right iliopsoasmuscle consistentvith psoasabscessPercutaneousirainage
wasperformedunderimageguidance Jeadingto temporaryimprovementHowever the abscessecurredeight
timesdespiterepeateddrainage and appropriate antibiotic therapy.Extensivemicrobiological and serological
studie® including testsfor tuberculosis,brucellosis, and HIVd were negative. Multidisciplinary evaluation
revealedthat the pediclescrewsusedin the previouslumbar surgerywerein contactwith theiliopsoasmuscle,
likely causingchronicirritation and predisposinghe areato recurrentinfection. Thepatientunderwentevision
surgeryto repositionthe screws afterwhichhis clinical symptomsesolvedcompletelyandno furtherrecurrence
wasobservediuringfollow-up. ConclusionT hiscaselllustratestheimportanceof consideringnechanicatauses
in patientswith recurrentiliopsoasabscessparticularly in thosewith a history of spinalor orthopedicsurgery.
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Careful evaluation of implant position and its relationship to adjacent soft tissuescan prevent repeated
interventionsprolongedantibiotic use,andincreasedpatientmorbidity.

Keywords:PsoasMuscle,boné&crews,abscess

Introduction

lliopsoasabscesss a rarebut clinically significantconditionthat candevelopthroughhematogenous
spreador by contiguity. Primary abscessegsuallyresultfrom hematogenoudisseminationwhereas | 106
secondarybscessespreadrom adjacenstructuresuchasthespine,bowel, or urogenitalsystem(1).

The clinical presentatioris often nonspecific;fever, low back hip pain, and pain that worsenswith
ambulationare predominantsymptoms,which can lead to delayed diagnosis.Contrastenhanced
computedtomography(CT) is regardedas the standardmaging modality in most sources;magnetic
resonancémaging(MRI) providesbettervisualizationof soft-tissueextensiorandis particularlyuseful
whenspondylodiscitior epiduralspreads suspectedl). In mostcasestheinfectioncanbecontrolled
effectivelywith appropriateantibiotic therapyanddrainage However,recurrentor treatmeniresistant
casesvarrantinvestigationfor atypicalunderlyingcauses.

In this report,we presentararecaseof recurrentiliopsoasabscessausedy mechanicalrritation due
to contactbetweenspinalinstrumentatiorandthe iliopsoasmusclé® a mechanisnthat hasbeenonly
rarelydescribedn theliterature.

Case

A 45yearold male patientwith a history of lumbar disc herniationsurgerypresentedvith pain that
startedin the right flank and radiatedto the lower back and groin. He did not report any systemic
symptomssuchasfever, weightloss,or night sweatslnitial evaluationwith plain lumbarradiography
andnoncontrastumbarmagnetiadesonancémaging(MRI) revealecho acutepathology.Basedonthe
recommendationof the radiologist, a contrastenhancedlumbar MRI was performed, which
demonstratea well-definedcollectionwithin theright iliopsoasmuscle,leadingto the diagnosisof a
psoasabscesgfigure-1).

Percutaneousdrainagewas performedunderinterventionalradiology guidance.Although there was
initial clinical improvement,the patient experiencedrecurrentpain and abscesgormation on eight
separateccasiongluring follow-up. Eachrecurrencavasmanagedvith repeataspiration resultingin
only temporaryimprovement.

A comprehensivdiagnostiowvork-up wascarriedout to determinethe underlyingcauseof theabscess.
This included joint fluid, wound, and urine cultures; Gram and acid-fast staining; mycobacterial
cultures;cell countsandcytology; Brucellaserology;HIV, hepatitisB andC testing;andaninterferon
gamma release assay (Quantiferon). All results were negative. Laboratory evaluation showed
intermittentelevationsof C-reactiveprotein (CRP),with a maximumvalue of 57 mg/L; CRP levels
remainedwithin normallimits at othertimes.

The patient was evaluated through a multidisciplinary approach involving general surgery,
neurosurgeryinfectious diseasesrheumatology gastroenterologyinterventionalradiology, physical

medicineandrehabilitation,andpain medicineclinics. Despitethis, the sourceof theabscessould not

be identified for an extendedperiod. Subsequenassessmenteevealedthat spinal instrumentation
screwsfrom the previouslumbar surgerywerein contactwith theright iliopsoasmuscle.This contact
wasthoughtto causechronicirritation, leadingto recurrentinfections.The patientunderwentevision

surgery,duringwhich the screwswererepositioned.

Following revisionsurgery,thep a t i @imcal 8omditionimprovedcompletely.No recurrencenas
observediuringfollow-up, andthe patienthasremaned asymptomatic.
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Figure-1 (a-b): Axial T2-WeightedandSTIR MRI Images

| 107

Axial T2-weightedandSTIR lumbarMRI imagesshowa well-defined,hyperintensdluid collection
locatedin theright psoasmuscle

Discussion

liopsoasabscesgIPA) is anuncommorclinical entity thatoftenleadsto delaysin diagnosisdueto its
nonspecificclinical manifestationsTheclassichi p s b & sda abrisistingof fever, flank or backpain,
anda postureof hip flexion d is observedn only a small proportionof caseq?2). Consequentlythe
diagnosisis usually establishedby contrastenhancedcomputedtomography (CT) or magnetic
resonancémaging (MRI). Early-stageabscessemay be missedon noncontrastimaging (3). In our
casenoacutepathologywasdetectedn noncontrastumbarMRI, whereagontrastenhancedmaging
revealed collectionwithin theright iliopsoasmuscle,leadingto the diagnosis.

The etiology of IPA is categorizedas either primary or secondaryPrimary abscessegypically arise
from hemabgenousspreadwith Staphylococcuaureusbeingthe mostcommonpathogenSecondary
abscessegnthe otherhand,resultfrom direct spreadrom gastrointestinalgenitourinaryor vertebral
foci, andare mostoften causedy entericflora (1). The mostcommoncausef secondaryabscesses
include Cr o hdiséaseappendicitis,colonic malignancy,and spondylodiscitis.Tuberculouspsoas
abscessealsorepresenanimportantdifferential diagnosis gspeciallyin endemiaegions(4).

A lesscommoncauseof secondaryPA is localinflammationinducedoy mechanicairritation or contact
betweerorthopedidmplantsandadjacensofttissueswhichcanprovideanidusfor secondarynfection
overtime. In hip arthroplastyfor instance acetabulascrewsor prostheticcomponent&xtendinginto
theiliopsoasmusclemayleadto mechanicalmpingementpain,andtenosynovitig5,6). This scenario
is morepronouncedn casesvith anterioroverhangingcetabulacomponentdpngcupfixation screws,
or cementextrusion. Severalreportshave documentedapid symptomresolutionfollowing screwor
componentevision(5). In somecasesmechanicalrritation coexistswith underlyingprostheticjoint
infection, leadingto the developmentof iliopsoasabscesg7). Infectedtotal hip arthroplastieamay
presentwith psoasabscesseat a late stage,and diagnosisis often delayed;therefore,psoasabscess
should be consideredn the differential diagnosisof unexplainedgroin or back pain arounda hip
prosthesig7).

Similarly, secondarypsoasabscessedave been reported after spinal instrumentationor fusion
procedures(8). Thesetypically occur following anterior fusion surgeriesor when pedicle screws
protrude medially into the psoasmuscle. Mechanical contact can causelocal inflammation and
hematomdormation,creatinga favorableenvironmenfor infection. Over time, thesehematomasnay
undergosecondarysuppurationor latent infections may reactivate,resulting in abscesdormation.
Pediclescrewsin the lumbarregionmaybe adjacento the psoasmuscleor lumbarplexus,presenting
clinically with pain, hip flexion limitation, muscle spasm,or neurologicalsymptoms;rarely, this
scenariomay be complicatedby secondaryinfection (8,9). Although casesin which mechanical
irritation aloneleadsto absces$ormationarerare,overlookingimplant positioningandits relationship
with surroundingsoft tissuesmay resultin recurrenceand treatmentfailure. Therefore,differential



-] -]

/
ﬁ 20"UTSAK, 1819 Octobe2025. Ankar: .ﬁ’
b IbY

diagnosisof mechanicalimpingement,hematoma,and infection is crucial for appropriateclinical
management.

In our casegextensivemicrobiologicalandserologicalinvestigationgevealedo infectiousagentsand
chronicinfectionssuchastuberculosisprucellosisandHIV wereexcluded.

Recurrenipsoasabscessesreexceedinglyarein theliterature.Gervaisetal. (2004)reportedecurrence
in two casesof tuberculouspsoasabscessand two casessecondaryto Cr o hdiséase;all were
successfullymanagedvith repeategercutaneoudrainagewithout the needfor surgery(10). In acase
reportedby ShermamandO 6 C o napsoasabscessecondaryto appendiceadiverticulitis recurred
despitemultiple percutaneoudrainagesandresolutionwasachievednly after surgicalremovalof the
underlyingsource(11). Zohounet al. describeda recurrentPseudomonaseruginospsoasabscess
following spinalinstrumentationattributedto incompletedebridemenif infectedtissuearoundthe
screw.Definitive control was achievedafter implant removal(12). Similarly, Palepaet al. reporteda
nonttuberculouspsoasabscesadjacentto the spinethat recurreddueto fistulization into the pleural
cavity; curewasachievedthroughpersistendrainageandfistula excision(13). Thesecaseshighlight
theimportanceof thoroughlyinvestigatingpersistentnfectiousfoci, fistulas,or implantrelatedsources
in patientswith recurrenfpsoasabscesses.

Thecornerstonef IPA treatmenis appropriateantibiotic therapycombinedwith drainageCurrently,

percutaneoudrainagehasbecomethefirst-line treatmentueto its minimally invasivenatureandhas

a reportedsuccesgate of approximately80i 90% in mostseries(14). However,inadequatalrainage,
failureto eliminatetheprimarysourcepr immunosuppressioaresignificantrisk factorsfor recurrence.
In particular,in secondarabscessesailure to eradicatehe underlyingpathologycanleadto repeated
episodesiespiteadequat@rainagg15).

This caseunderscoreghe needto considermechanicalfactorsin patientswith recurrentiliopsoas
abscessln individuals with a history of surgery,potentialcontactbetweenimplantsandsurrounding
softtissuesshouldbecarefullyassesseth avoidunnecessariynvasiveproceduresprolongedantbiotic
use,andincreasednorbidity.
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Anahtar Kelimeler: RadyoterapiHi p o k &Komgma,¥olumetrikArk Terapi, T ¢ BeyinRadyoterapisi

DosimetricComparisonof Volumetric ModulatedArc TherapyPlans Generatedwith Different Planning
Parametersn HippocampatSparingWhole-Brain Radiotherapy

Abstract: Thisstudyaimedto compare from a dosimetricperspectivethetargetvolumeandcritical organdoses
(lensespptic nervesoptic chiasm,andhippocampusin treatmenfplanscreatedusingthe VolumetricModulated
Arc Therapy(VMAT)techniqueor hippocampaidsparingcranialirradiation in 20 patientswhounderwenwhole

brain radiotherapy.The studyincluded20 patientspreviouslytreatedwith wholebrain radiotherapy,andtheir

computedtomography (CT) images were retrospectivelyevaluated.On axial CT slices, the entire brain,

hippocampusandorgansat risk (OARs)werecontoured Dosecriteria weredeterminedaccordingto the RTOG
0933protocol, with a total doseof 30 Gy deliveredin 10 fractions. For eachpatient, six differentVMAT plans
were generatedwith varying gantry, collimator, and couch angles;three of theseplans were designedwith

coplanargantry anglesandthreewith non-coplanargantry configurations Evaluationof all plansrevealedthat

the non-coplanartreatmentplansprovideddosimetricadvantage$n bothtargetvolumedosedistributionandin

reducingdosesto organsat risk, particularly the hippocampusHowever,non-coplanar plans were found to

require longer calculationtimes,to posegreater challengesn patientspecificquality assurancgQA), and to

have longer setup durations comparedwith coplanar pland factors that should be carefully consideredin

clinical implementation.

Keywords:RadiotherapyHippocampalSparing,VolumetricModulatedArc Therapy,WholeBrain
Radiotherapy
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1. GKRKK

T ¢ rbeyin radyasyontedavisi (Whole Brain Radiotherapy/WBRT), y € | | -ae kdn&lignitelerde
birdenfazlabeyinme t a slanhazstélardastandarbir tedaviy °© n t obmakilabirlikte a k c it jaeré s &

a | nommhastalardaprofilaktik kraniyalé k € nd ekmaemy@u | a n'MABRT iaterle g r at i f
ister palyatifa ma y la @ € dlsonébu hastalardartans alj a | bekientisiradyoterapiydRT)b aj | €

g e | iyaneetkileri daha® n e rbir konu haline getirmektedif. RT 6 rbeymy ap € s gand a k i
etkilerindenbiriden © r o k d @miktsii fp o @ u & &8 & d & pbgzukiuklarR T den6 ay

sonrah a s t &BA9E0M @R d & | nfekkit peodki ar mp ¢ sk Wkl ic r radyasyon&k a r k 111
duy arveéradgoterapis € r abiep d k auyguigrardgR T 6 mi°m o k dogzaliatild ifl i K ki | i
ol dgP al e nWBRI s & r alspékanpas, skcomr u n miaisleinkdme & s an b diml é
avantajs aj | aya @ &jad re kilmg P a t e r*i Bummedertlehastalardan ° r o b iydni k s e |
etkileri enazaindirmeki - RTruy g u | asnéar| adspéiardpak or uMmae i | mekt edi r

Bu- al é krofdadtit a ma + ¢, @eyin radyoterapisia | no&mr20 hastai - ifna,r°kzleél | i k|l er e
sahip Volumetrik Ark Terapi (Volumetric modulatedarc therapy/VMA) t e k rilé i ii p ok a mp ¢ s

k or u WBRTe(Hippocampal avoidancewhole brain radiotherapyHA-WBRT) olacakk e ki | d e
hazeértddavip & a n | leedel o d g hknitik organd 0 z | &ra& k& axmaé-r lgd A& é

2. GENEL BILGILER

RT, kanserveyad i jhears t atedavedebiiméka mac ey bnl a ad § a 6 guilamhbir r é
tedavit e k n i Tedaddea ma é K € n | &teniham bedlefv o | ¢nmgemk glany ¢ k sdezk
uy gul ahedefvioé g oomk u | wéyar-nedvar etmlunand ¢ sna j |dékkldrdaminimum
dozeldeedilmesinis a ] | a Ma lkwd@ant. ¢ wa k a | yaa ke Injasexr 88{soadygulananedavi
y°nt emhas i ghlaeykasi@ammetebilmekted i jyearr € seunudsa¢, rve dahaiyi bir
yaklkok ud djalr@nabi®l mekt edir

Gondivear k .dahp°emo ey € n lod dmé&ia h € ggned d sedani teknikleri kullanarak

y a p eHAAWBRT'de 10 fraksiyonda 30Gy'lik dozla hi p o k a mipog S.dnrg Gy'yi ve

hi pokaBDp €H6EHyiak mahardEBazau k| ubkajalraechytdl@ap @ s t e r%i | mi Kt i
Hassagsradyoterapiuygulamala € rodaga- € k malirikte ¥ a | u @ ly @ tadyaderapi(lntesity
ModulatedRadiotherapy/IMRT)VMAT ve helikal RT, HA-WBRT i - éng &kku | | deknilerdirn

Y ap étedaviu y g u | ailmdedavided® d ¢svarmedenn © r o b idisfdnksigoaunb a Kk | an g é
sékl ejriniedegdmiiknt i rve bP iy bdeetgdavi et ki nilde sanpl anabi l
°ngo°r ¢ | MMRE tVEATIvehelikal RT gibig e | i tedavitekniklerik u | | a gy a p &A-a k
WBRT tedavilerindeh i p o k a e &aladta, lmeyin parankiminekabul edilebilir bir kapsama
vedozh omoj sml il janrekrlehitk ¢ cbr®el meveriemogtalamadozuenaz%80o0r ané nd a
azalteéedadtierdlifmi ktir

3. MATERYAL METOD

¢ 22lk ma mé gz kyan radyoterapialan20 h a s t tammo@grafig ° r ¢ n¢ z ¢ reihiade&nre anan

f ar\WWAE p | an bBedeflvao | yenkritik organd o z | adozimetékwolarak k ar K €1 akKt € r mz:
yapél mgk budeg-. al € Klnalkyas én,i ve Mekpaleshe kaiGl &ji «Qimaygae |
Bilimsel Ar a k t étikidaulr aurl L6ALA.2024arihve T | T-GOBAEK 2024/575protokolo n a y &

leger -eklektirilmiktir.

ceé,
ece

Herhasta - RhilipsBig Boretomografic i h a 2 mm @ lleasiterletomografikg © r ¢ matl @glnemé Kkt ér .
Al é keasitgelg ° r ¢ nFocglkoaturlamap r o g r @.r6.d.BEektaMedicalSystemsa k't ar €l ar ak
hedefv o | (PlanningTargetVolume/PTY, h i p o k asmagegobg, ° ile birlikte s aviesollens,s a j

ve sol optik sinir, optik kiazmave beyin s a peébir kesittea yagként ur | dinpn@élk a @p ¢ s
kont uril -atmpbedn MR f ¢ z yyoaué If p& gsanucundaelde edileng °r ¢nt ¢l er de
hi poké&mmdg u ry aapmalskmturiardatardaRadyasyonOnkolojisi ¢ a | € Gruba 0933

pr ot dRad i¢aThezapyrOncology Group RTOG 0933: A Phasell Trial Of Hippocampal
AvoidanceDuring Whole Brain RadiotherapyFor Brain Metastasesk u |l | an‘eHanZ2& it leanan

g ° r ¢ nMogatogedaviplanlamasistemine( (v. 6.1.2 ElektaMedical Systemsa k t a r herlbia r a k

hasta inf a rgantri& o | i weamas@ar- € | sahipéfnaarVkIATep | @& ér | Rlanfa@ant ér .
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e K mer &kled(cpplana) alanlark u | | a @lannong& Xve 3),d i j¢eplandaiseb a tedavi
a | a masaar -épokzigyondaolacakk e k ietlati® | a rekleaerekyanie k me r dkmayam(non
coplanaritedavip | a moll aurk@ u r (BlannowBdve B)(Tablo 1). T ¢ mmesaplamalad MV foton
enerjisinde 10 fraksiyonda toplam 30 Gy doz olacak k e k ipl |l daen | a rEloe editere doz

daj el é médefv @ Ingedritik o r g a nbklidirdézm e | e Helbklikté tedavininé Kk € n1 a ma
parametresM o n i Unitesi(MU) vetedavis ¢ rdeesjieg 2 erkmd &«® | ayapeeEmmat ar .

Tablo 1: T ¢ imastalai - h axz & rhli agpnoaknk mp & SMAT @ | a n laiaparanmetseler.

PlanT ¢ r| Plan No Alan No Gant;y’; dnoén BS?THQSHQ Ko'linjatéors a l\'gl‘atsaé s a
-ésé
5 ) Alan 1 cw 18040/ 0A 0 A
$54_ Alan 2 ccw 18480/ 90A 0 A
-SEX ) Alan 1 cw 18AA0 0A 0A
"E’@%EE Alan 2 ccw 18A804 45A 0A
W 3 Alan 1 S YL 0 A
. Alan 1 cw 18040/ 0A 0 A
%8 4 - - -
<9 Alan 2 ccw 18 @A 0A 270U
Tk Alan 1 cw 18040/ 0A 0A
g%g 5 Alan 2 ccw 180480/ 90A 0A
fc_%é Alan 3 CW 18 QA 0A 90A
aég Alan 1 cw 184480/ 0A 0A
<5 6 Alan 2 ccw 18a80/ 45A 0 A
we Alan 3 cw 18 @A 0A 90A
4. BULGULAR

¢ al é k20hh d a t copla@anve noncoplanarolmak ¢, z e6rf ea rHAMMBRT p | an | laedeé n d a
v o0 | yenkritik oragnalaraait dozd e j e ileltedavis ¢ r vesMiJ d e J e r hitesroinrudlel a r

istatistikseld e ] e r | e nlahirliktenleabloe2tddev e r i | mi kKt i r .
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Tablo 2.PTV, hi p o k avenkitik 0 r g a n6l f aarr plashdéki ortalamadozimetrikd e ] e vel e r i

istatistiksels o n u ail veritablosu

Dozimetrik Co-VMAT NCo-VMAT
Dej er p*

Plan no 1 2 3 4 5 6
D2 (GY) 33,83 34,11 34,02 33,43 32,97 33,02 <0,001
Doeos (GY) 25,23 25,40 25,07 25,81 25,95 26,16 <0,001

PTV V3soay (%) 83,24 | 84,76 | 87,32 | 81,11 | 82,93 | 83,68 0,004
Cl 0,82 0,82 0,79 0,84 0,83 0,84 <0,001
HI 0,27 0,27 0,27 0,24 0,22 0,21 <0,001

Dmin (Gy) 941 | 961 | 977 | 916 | 942 | 925 | 0,140
Hi pokan Dmks(Gy) | 1443 | 1457 | 1525 | 13,88 | 13,80 | 13,81 | <0,001
Dwioo(Gy) | 933 | 934 | 954 | 911 | 932 | 919 | 0,138

S affens - 551 | 575 | 605 | 554 | 538 | 538 | <0,001
SolLens 561 | 585 | 608 | 561 | 547 | 545 | <0,001
5 e - Dmaks (Gy) | 22,92 | 22,42 | 21,32 | 21,48 | 21,00 | 20,49 | 0,004

Dort (Gy) 922 | 943 | 914 | 876 | 872 | 884 | 0,101

Dmaks (Gy) | 22,82 | 22,26 | 21,75 | 20,59 | 20,77 | 20,78 | 0,004

SolG®° z
Dort (Gy) 959 | 983 | 933 | 876 | 9,00 | 887 | <0,001
S aQptk Sinir | & 32,42 | 3331 | 3328 | 32,45 | 32,01 | 32,34 | 0,016
Sol Optik Sinir mak= {5V, 33,24 | 33,26 | 32,80 | 3345 | 32,36 | 32,68 | 0,085

Optik Kiazma | Dmaks(Gy) | 34,96 | 34,84 | 3490 | 3364 | 33,41 | 3353 | <0,001
Beyins ap @ Dmas(Gy) | 3524 | 3558 | 34,97 | 3525 | 34,64 | 34,79 | 0,013
MU (Toplam) 2156 | 2325 | 2526 | 2714 | 2546 | 2743 | <0,001

TedaviS ¢ r sy i 304,4 | 317,7 | 413,4 | 279,8 | 380,7 | 390,5 | <0,001

(Co-VMAT; Coplanare k me rvkoel z¢) nieekterapi, KCo-VMAT; Non-coplanare kK me r dkamayani o | ¢ meekterapi,RTV; planan
hedefv o | Dy, ,Vol ¢ #20 s & h dddjdée | Oked v, 0 | ¢ 09 8 6 & h dd®Fdée | &) 30Gy O Hozualanv o | £im,
konformite indeksi, HI; homojeniteindeksi,Dmin; v 0 | ¢ migimumdozd e ] ®fak v 01 ¢ maksimumdozd e ] ®didg v ol ¢ m¢n
t ama neélndéedde@ | B4V p | ¢ ontglamadozd e ] MU;iIMo nijtrPirt esi )

* Normal d a] éd °ésnt eerilede 6 | n d e p 8impleetndesti, normal d aj éd °%esnt e r verdeyde & Ma Whitney U btesti
kull anél méktér .

Ay rzamanddoplam6f a rVKATEp | a miedozd a ] € | a8ynhla&ayaita y kesittek e IkKLd d e
ger ¢l ebilir.
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k e Kli¢cla | & k malnnastagt Ré kK me r (kopland) ve3 e kerkezliolmayan(noncoplanay
6 VMAT p | aan\ekesitte20Gyile37Gya r a | é foadhadja&(AE A2EA3: CoplanarPlanNo:
1,2ve3/B1, B2, B3: Non-coplanarPlanno: 4, 5 ve 6).

5. TARTI k MA

HA-WB R Tdé,tedaviile ilgili en® n e tnh i tkenksmlai p o k & miaggsdozparametrelerinin

kul | amgelr re&ketdaz$ € n éle ilgikh kedinbir bilgi o | ma madscekdagyrizithilite veya
prospektif- a | & winbaindenf a rdkzds@ n & r |kaurhd laanf®8 Bu&kenudakr wndak a n € t

d ¢ z e y9 meabalunmamaklabirlikte, Gondi ve ar kad & B I a fyanpeRm@@ 0933

- al e Kk madez® mdea kddha®rnic, e lail € k noal | dawipdusizim - a | € K mdanemeld a

al éentrBurmay kea ¢RTOBG0933- al é HAMAWB®R T O hi h forksiyerlarg, zer i nde
olumlu etkisi o | a b i | ik ckezjkiinik iolarak g © s t e r Bui- katl i érRipokampal koruma
stratejilerininy a | ntéodkbiakavramo | ma d & § m@addklinik p r a entegreedilmesininde

m¢ mk @ h d u jotayak o y mu.kbtau ré Kk maumrededea a r gantrék o | i mea masa

a- el sahpyMAT pl arklaark& |l akt ér él mekt ér .

Yuenveark.,hi pok &kmp y $9drdk&yonda30 Gyt ¢ Ibeyiné K € n li & mandrikdvek € s mi
arkolmak ¢, z eyraep t &/KATap |éa n | dozingetrileknar K € | a K k € sankals eag @l, a n
planlamalardah i p o k anmalsimemdozundaa n | aamalmaelde e t mi K (Dew=1B23 Gy,
p<0,001).¢ i fark ile y a pt élardlaedaige h i p o k amaksignsm dozunu 16,33 Gy olarak

b ul mu kBizanr- dhd ré.k my an@ z &bjas® ummd & plas,} € drktano | u BiraiMAT p|l anédér
veeldeedilenh i p o k anakpigusndozul5,25Gyolarakb u | u n nEldeedilendozlara - é s @ ndan
bakeéel doerizegesnadraue |l dwj°u ¢ | measemm a |l € Kk maeng z kahldipp o k a mp ¢ s
maksimumdozubu - i & rt plandaeldee d i | nSiokntuikril @ 0 k a @ ¢na Jrael ndeidrlae

(Dwiogd e] er | en déeYuanvedr Kk ® n @ @ etmenzeld u | u n nfuakltéukrm&léasmMme n d a
ark a - é lleamalsimumdoz d e | &,83iGy olarak bulunurken,- i d@rkile bu d e ] 8,23iGy

bul mu rR.Biaimd éarkia - pl @ n éiseénaksimmumh i p o k aanybenzex e k B,54Ge
olarakb ul unmuxkt ur .

2024tarihli Tovarvea r k .yéampébimed]i §- earl & kseterdax e k ildfrdkeiyonda30 Gy HA-
WBRT i - noncoplanlarIMRT p | a nile mo @ ¢elda IVMATkp | a n lha p &k @ahegef; s |,
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v ol yemiskli organv ol g mz laareas &rad xrée | a Kk tHé rpro&kadimpzild® eeas é ndan
b akél dnericaplarhiMRT teknikleriiley a p @lantanmdea n | & ralk @ahadl @ kdoAarelde

edi | rDeywds0l)~. 8,87 Gy, p<0,001ve Dyiod S a] ) Gy/p<(081l).¢ a| & K misemdre d a
coplanarolan® z e | |sahipVMAT @ | a n | air plamheag © dahad ¢ K Rukod 0 z lelder &

edi | minceksianuail as@&mldabimf & r kHd Il lBrkmaHnépkotkéaDnfs g ® z | ar é

i ncel e nsdbefzern e leindndoplanarVMAT p | a n | adozanddi aj &eiplanarplanlara

g° aal axmlkdadhat ¢ kdoMareldeedi mi K.t i r

Xue ve a r k . ydanpetiMR|T,éco-planar ve noncoplanarVMAT plank ar kK é | a k tegiyima || ér
hi pokdmpdes] eondoplanarVMAT pl anl o lé md KDwgor80BGY). Yapt €kl ar &

- a |l é wmonaoplanatVMAT a | a mI5aArkd | k nsahipbirrtagnarkile 9 Ordasaa - & sa@ip a

2 30 Abir brkak- € s 8 h d @ makd laa e maniyésprdiaeldee t t i plandabirzamark

ile9 0 A iihci bk tamarka - € Bagemwlarak9 Omdasaa - € sabiple8 Oifarka - B s €1 anél me Kt
Eldeedilens o n u - H iapr odka®dngpdomindaplaniara r a saéml ddainfariebulamazkenDmaks
dozundabuplan® z e | | i & lex mlkadhatl ¢ kdpkeldee d i | NXuewearkry.a p buej é

- a |l & kD@ doau noncoplanarVMAT p | an&Bi&y ol dgPu ¢l ¢ akeérR mameéezdak
benzerb enwluplandal3,80Gyolarakb ul unnfukt ur

6. SONU¢
T ¢ mplanlard e J er | e n chorrcdplanariedavimlideen | hemhedefe o | ¢ onz | ahenéde d a
hi pok amaky < eriskii organd 0 z | aavantajd aj | g @ & ¥ & Angak hoiraoplanar

tedavip | a n | hemtedavip h desd@plama ¢ r lesp |, ahagab a kdliték ont r alog h g i u
hem de setup s ¢ r e s i fdeplanar planlaa g ° rde&hauzuno | d wWj° & r dddemeyecek
parametrelerdir.

VMAT tedavip | a rilé ratindeeldeedilené k € nd sarmek ¢ el ma 8 @ nbtu sayjedortadan
kalkabilmekte,setup s ¢ r wayabilmektedir¢ a | &€ K malarge®zrdéal ezx addgplmeé K € n 1 a ma
s¢rederrd €l ak nancopldnar ¥ A npdlaa nl ap EeEalr d mk nlasoelkd uj u
g°r ¢ Api dilkatedilmesigerekerbird i j° enre hkmiteidey ¢ k $Md @t e er IAg mlizdi r .
dej erdaleay i k M Id e | e r |vermdkimasdtadahesabak at a ma &éaj- eheElkar é n
art csebgmladgpP%n ¢¢anleénmal eédér .
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MCF-7veHUVEC H¢ c r e | EEBPBivdFEOXAL1 GenEkspr esyonl ar éneér
Kar Kk él akntlizir mal é

Dr.¥] r et y eMemhar Gurbuz Can'
'Kar albrpikve Téfpaleslit es i

¥ z eMemekanseri,d ¢ n geaelindek ad éal a3 énrychay gabsert ¢ olggak® neé k makBuadeéer .
- al é knmeadad@re72ve HUVEChH ¢ chraet h B a 8 €EBBEBve FOXAlgenekspresyorseviyelerinin

kar k el awetb@gemderimhaasr B¢ car gr | enrai smaal g edildélerinin belirlenmesidir. MCF-7 ve
HUVEChH ¢ chraet bygunkéo kK u |-logjrad ah ¢ Ic a e #CEBPBve ROXAlgenekspresyoseviyelerini

° | - ime RNAizolasyonucDNA sentezive kantitatif real time PCRanaliziy a p € | Bn@ Ik ¢ @ Ir FOX&Lmeé z ,
genekspresyomseviyesMCF7h ¢ chraet t HUNECH ¢ chraet g & ma | aendcede ¢ k CEBPBgen
ekspresyoseviyesa n | alendcedal ¢ Kbgukl u n nBuoknt uu-rl .kau gedlenidnzeimekanserindaliagnostik,
prognostikvet e r a @dtak potansiyebir hedefolabileceklerinig ®© st er mekt edi r .

Anahtar Kelimeler: MemeKanseri,Mcf-7, Huvec,Foxal,Cebpb
ComparativeAnalysisof Cebpband Foxal GeneExpressionin Mcf-7 and HuvecCells

Abstract: Breastcanceris the mostprevalentform of canceramongthe global femalepopulation. Theobjective
of this studyis to makea comparisorbetweerthe expressiorievelsof CEBPBand FOXA1genesn the MCF-7

and HUVECcell lines,andto ascertainthe meansby whichthesegenesare regulatedin differentcell types.The
MCF-7 and HUVEC cell lines were cultivated under the appropriate conditions,and RNA isolation, cDNA
synthesisandquantitativereal-time PCRanalysiswereconductedo measurgheexpressiorevelsof the CEBPB
and FOXAlgenesn the cells. Theresultsof the studydemonstratedhat the FOXAlgeneexpressionevel was
significantlyhigherin the MCF7 cell line thanin the HUVEC cell line, while the CEBPBgeneexpressiorevel
was significantly lower. The results of this study indicate that thesegenesmay serve as viable targets for

diagnosticprognostic.andtherapeuticapplicationsin the contextof breastcancer.

Keywords:BreastCancer,Mcf-7, Huvec,Foxaland Cebpb.

1. GKRKK

MemekanseriBC),ens gk r anbligm ¢ m° r | evekdeadne dgl Yar r ddrasererirkinci® n d e
gelennedenidir.Y & | 1¢banilyon yeniv a k aonl édnafimin edilmektedir’. Memekanseri® n e ml i
dereceddeterojeniteg °© s t kear rembirh @ ls t aMem@dkangerinirb eak tipi, genetikekspresyon

profillerib a k € mé a d &gh°ésl teelr d rpkognestikd e | etr d kBéarzigler i - isemevcut

tedaviy © n tbeuriu n ma maVierhe&ashs®ninaait h ¢ chraet Imamel@nseriniincelemeki - i n

° n e mbodellero | u kM auprédela-no k a | € Kk memndlkanserih ¢ chr &t | ave kinmdla

t ¢ m° rtlarskripsigoneh e t e r dijdiemeKtedij.Ancak,buh ¢ chraet | ar ané8 kr inpt oml a
a | t gatadepigenetikheterojenlikb ¢ y ¢ k- adakt ér &emekansekht;ectraet | ar énén
epigenetiky a p i@ 8 & k dilgidedinmek,h a s t daha&égsia bir Kk e k imodeleemekve temel
d¢zenimelaoni amaléearia t m¥%k e mP. FAXAT (Forkheadkutusuproteini Al),

° st rroejsee(@R)® aj | a nknoalsaéynléa k épaenatibsks, r ey ° reeti méeER @ m e
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baj |l asmay Ergmatmina - é | maastéké@uhan® n dig transkripsiyonf a k tplarak

g ° ryeavp ma K.CEBPB(CCAAT/enhancebindingproteinbeta)bir transkripsiyorf a k t °ve ¢ d ¢ r
memekanserinddn ¢ cdr®en gveepitelyatmezenkimab e - (EMT)vea y rtégrafiirk r o- evr esi r
etkilemektedir®. CEBPB genininepigenetikr o meimekanserinden ¢ nlgelirgind e ] ivé-dadde

-al grampa& |l mexkt ér .

MCF-7( © st r ®§$ epeti®memekanserih ¢ chraetht¢séc)r édrneonbi a ] émarmeianseri
h ¢ chraebldrak® s t r(E2)yeamvédereekspresyona - € s € n d hkifmodeldirveve- 0] al ma k
i -E2yebaj eml’edéer |l ar |118

HUVEC (humanumbilical vein endothelialcells) h ¢, ¢ r ie€, damarendotelh ¢ ¢ r @dra&g,h § c r e
far k|l evedaakmuarskeg k mai ler k¥%i lei dir

¢tal ékxk maméadaWEFZ ,ve HUVEC h¢ chh &t laa a & EEBBEEave FOXALl gen
ekspresyonseviyelerinin k ar Kk € | a xe lrgenlermafsaér k § €t gr | era sméde ¢ | e
edildiklerinin belirlenmesidir.

2. GEREY¥NTEM
21L.Hsckegl t ¢r ¢

MCF-7 (ATCC: HTB-22P:13 ve K n sgel nb kerklonuendotelh ¢ ¢ r @danldUVEC (ATCC: CRL-
1730P:H h ¢ chraet uygung ar t & a € d WI0&RS, %1 PenisilinStreptamisin,2mM L-
Glutamini - e DMEM besiyerinde25¢c m2 6steril fllasklaraekildi. Dahasonrah¢creler3 7 &l€5%
COxink¢b a t Yetedie a y & ly & kadarkzekletildi.

2.2. RNA izolasyonuy ° nt e mi

Her biri ¢ tekrarolacakk e k ilX1@ £ a y € & & n @ 'aleleplate'lereekildi. Kn k ¢ baegpoas é

h ¢ ¢ rteo pel va 20@Dgpm'de,4 A C 10diakikas ¢ r & v In ¢ ediidifS¢ajn t ir K Ifsgajvir as énda
1.5mL'lik eppendorft ¢ p | & r éve BNA izolasyonua Kk a magseé- niBNA izolasyonu,lizis
aKankmmkg r ett @ lcii ndeot] It aurl & Rizel veaktfidRiboEXKiti; GeneAllBiotechnology,
SeulLKore)k ul | amgee&lr are&k e wsdnra,spin kotbm tkd le mid ja iy RNA&zolasyonkiti

(GeneAll Biotechnology, Hybrid-R, Seul, Kore) k u | | a riofal RNA &de edildi. K z oelilen

RNA' hoasantrasyonwe s a f Quibjt € ( K n v i Qubité FJuerameter)ile © | - ¢;vé cDMA
aKamagsénd di

2.3. cDNA sentezi:

i r et acti meot]Iraurl §ABTS eDNA SynthesiKit with Rnasenh. High Capacity,Turkiye)
totalv o | Q20kblacakk e k imastbmix h a z & rvé reversit@nskripsiyori kK | egrd -ni@u d |
i k126G dk,50A A5dkve85A Gdk(1d ° n glackkk e k iProFderthermalcycler(Applied
Bi osys tcé ma REmlizatiii. SentezleneokDNA® r n e 48 0 &\ Cidutlaéazaedildi.

2.4. RT-PCR:

RealTime PCRanalizii - g net at i nkaulllaar f@BT,2X S8Y¥BR Mastermix, Turkiye)
toplamda20 ¢ lolacakk e k imhsteenix h a z & r B aaknl dadengt@asyon95 A C5dk1d° ng ¢ ,
denatur®@5A BG0sn.b a ] | &0AMBHsN.7 2 A Gk40d ° nalagakk e k DRAYWELL RealTime
QuantitativePCRc i h a reakmiybrag er - e k | ¥erknteikrtielkdki & k I & t e Ell [d&&@n &1 an
primerlerTablol 6 deé st er i | mi ktir.

Tablo1l:¢ al &€ Kk mk mE k& denkeread primerdizileri

PRKMERI PRKMBERZKSK
FOXA1l F AACTGTGAAGATGGAAGGGCA
FOXA1l R GTCATGTTGCCGCTCGTAGT
CEBPB_F AAGCACAGCGACGAGTACAA
CEBPB_R ACAGCTGCTCCACCTTCTTC
GAPDH_F ACCCACTCCTCCACCTTTGAC
GAPDH_R TGTTGCTGTAGCCAAATTCGTT
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25.Kst at amlizii ks el

Verilerinnormald a ] &l° & m €ShabireVilk testi, P>0.05)belirlendi. Verilerenaz¢ b aj] € ms é z
deneyderelde edildi ve ortalamaN standartsapma(SD) olarak sunuldu.T ¢, maerilerin istatistiksel

analizi IBM SPSS25.0 (Chicago,USA) ve GraphPadPrism (Version 8.02, USA) paketpr ogr a mé
kul |l angdrareaek &ktgiupg at dsié gahaekk s p r e s y Gtatistiksel eofakn
dej er | e n dStudentl testils u Inld aaRx@ Q5istadistikselolaraka n | alardkkabuledildi.

3. BULGULAR

CEBPB ve FOXALl genlerinin ekspresyonseviyelerinin meme kanser h ¢ c r e | erroilngdnegk i
dej er | ein-dkimrsganikkeorklonuendotelh ¢ ¢ (HUYHEC) ve memekanserih ¢ c(M&--7)

hatd a+ i&kbgenekspresyon ¢ z e Bulikighrsic rkead ek € | a Ktad ré & |nad Beattim& r .
PCRg°r ¢nkgHielde st er K$é ma kanalizsioknsue- 1§ @ F@Alagenekspresyon
seviyesiMCF7 h ¢ chraet t HHRUNECah ¢ chraet g @ mahay ¢ k s gelbti fi a r kidta@istikaek
olaraka n | a n{P<®,85¢ CEBPB gen ekspresyorseviyesiMCF7 h ¢ chraet t HUVEICah ¢ c r e
hat g @ dahad ¢ kK ¢\Vebuf ra r kidta@istikgelolaraka n | a nfP<@,@bEMCF7h ¢ chraet t é nd a
FOXAL gen ekspresyonseviyesiile CEBPB gen ekspresyonseviyesia r a s istatistilksel olarak

anl & mlré&bl uéll uenkmp<.R53, HUVEC h ¢ chraet t FOKAL genekspresyorseviyesiile

CEBPB gen ekspresyonseviyesia r a s iBtatigtiksel olarak a n | afrd rék yol@ur §k0.05).
Sonu- lkeEimEest er i | mi ktir.

1119

k e KLi CEBPBve FOXAL genamplifikasyonveerimee j rgirsaif i J i

Basic Analysis of Amplification Data

Analysis of Melting Data

Fluorescence Value
Fluorescence(-dF/dT)

= ®
Temperature
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k e ki GEBPBve FOXAL genekspresyorseviyelerindekd e J i & srtibange m f i ]

i HUVEC & MCF7

2.0, -800
[120
L5 L600
= [
g :
~ g . % =
= = ¥ -
= o 1.04 F400 i
23 o ES
S g
0.5 L200
0.0
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MemekanseriMK), d ¢, n-yaap é&mydaay kaaseit ¢ r | ehiridirnvel@ila 50y aakr k adénl ar da
kanserd a ° Il € mb a K ha@lanielarakkabulediimektedirMK v a k a | yaa €186 ®iBinkER

pozitif o | d dahmin ediimektedir®. FOXA1,° st rrog seen@t ¢ rakfomaiimb aj | a wema s €

i K| e%%ncffark tolarekg a n € ml aPRekn éokkied@akanserih ¢ chr et t FOXAllaa K € 1 &
ekspresedilmektedir'®. FakatFOXAL'inr o Imgmekanseriniralt tipineg © f ar kgl°ésltéekr me kt e d i
¥stro¢ e a pdzifif mgmekanserindeFOXAL, onkogenolaraki k Ige€ «w ¢ rb&zal meme

kanserinde o ESR1t a r a fbélidedim Bu nedenle,memekanserinitedavietmeki - FQXAL'i

hedefa | & r°knecne, kainderinte ¢, r @ g @&tmékgerekmektedir’. Fuvear kadayhaméreén
ol duph U é EndaRimemekanserih ¢ chraemodéllerinde=OXAL genamplifikasyonunweya

a K ekspeesyonunb i | d i ¥. BR+kmemekanserih ¢ c r e lyarpidit caen| & KFOéAd'ia

upr eg¢ | gesome @ £ enldbaceryenidenp r o g r a mltaema skéengametastatik
transkripsiyorp r o g r aaktiveert dgi°§sit e r'i Kumedrved i k adax & la@ © mdECHEe nd a
7 h¢ cr el FeOX mldégamekspresyonuinhibe edilereki | duy ar | @&lr ésj@& nl daan d
bi |l di rBizldebuxka li & kleterhzew e kK MCFRi7eh ¢, chraet | HIUNER H @ chraet | ar
g © F@XA1 genekspresyomseviyesindea n | alerdceda r b E d u pulduku

CEBPB, memebezig e | i ve mamiekanseriilerlemesindekritik bir role sahipbir transkripsiyon

f akt o LCHBPB,f a rdokutiplerindeh ¢ c-roe] al fmarslél, & dokuhomecstazjsve

b aj & wepkisinderol oynayangenlerid ¢, z e n | e MEKBPR yl & k | 1]a0K0=ktif enhancer
b°l ger gaeiBub° | gakiifg ; | e n d éepigenetiki Ik err ieseriler vea progesteron
resebpub®il gey d a n°makdéeezinkompleksiile kromatind © n g g1 a k t kniomatin a k
eri ki |l ebrart i r1 i jini

e

ef
éna

Gery ve ar k ada wlagpmeEike vnjad € K pniener aneme kanserinin %8 3 ' ¢(GEBRB

MRNA"' sdeorménr e g § lgelisjtier . B MR Bybatpedir aa |l &€ ksamE-MCBE7 é ,
h¢gcr el GEBPBnEGS ve HIFIA d ¢z ey | BICH10A Im¢ c r e | imdeiedildnéerle

kar kel ak taxradled edjyéznednal eqnUs § € mAy K éatyan-éa | & Kk THBE2a
ekspresyonuninhibeederekmemekanserh ¢ c r e g 8 r gnvgzyonunweEMT'sinid ¢ zenl edi ] i
vur gul a%h Bi2 detbé r a| é kimdénzerk e k iHUMEE h ¢ cr e k &€ y BMCE-a
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h ¢ cr e |CEBPBgertlkspresyonl ¢ z e yliomvinm e d i, | debiidi ¢rki ¢istaistikselolarak
anl amlda puldaku
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S o0 nalarakmemekanserih ¢ chraeMCFe7 6 HHIBVEC h ¢ chraet § & F@XAL genindekia r t é K
ve CEBPB genindekia z ab @lku n nve genlerinbu h ¢ chr &t | a relsprasyoisaviyeleri
istatistikselolaraka n | a mB@gerderinMCF-7 h ¢ ¢ r e | édirgimettsprisiyorseviyeleri,bu
genleri meme kanserininheterojendurumug ® 2 n¢s,akénd@eh e mtd e wé diagnostik,

prognostikvet e r a gatakpiot&nsiyebir hedefolabileceklerinig © st er mekt edi r . 1121
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Transaminazy ¢, k s eile B a Kk v WBir Rabdomiyoliz Olgusu

UzmanDr. Tu] B a | Kbdak®
'AntalyaE ] i veiAm a k tHastamesi

¥ z eGi:r Rakdomiyolizjskeletk a s & @& wemg cir-ee r idjoil raigimnesylekarakterizeklinik ve
biyokimyasabir tablodur.Anamnexekreatink i n &K@ rkaty ¢ k @ le ka $ @ a le &avma,enfeksiyon,

i | a-vé ak & k e lymg diaiksel aktiviteyeb ajd &l i Kk @ b nve tedavigeci ktliling old e
komplikasyonlargola - a bQlgu:i2ly.a k éemekiastas a j tl a&rka masapt@marttansaminay ¢ k se k1 i J i
nedeniyleaile h e k i mb 1 j k Ibiarkivjuinadesezindd 80 kilometrebisikletegzersizia r d & arassfin
yapm8ehéeagpayngaaa] r @ § € s yaidrag kengindek o y u | gaexIniastinahatwe etodolak

kul | #deréarhéa t | Tatkikierintde€K: 20.425U/L s a p t Rabdbmiyoliz a n éisrety l anid@asycén z
tedavisiyle24 saatliktakip edildi. Enzimd ¢ z €K)d ¢ kKhastakomplikasyonsutaburcuedildi. 1.aysonunda

enzimd e ] emolmals € n € r | Taa rdta@ikha dasamaktal e | e r | ehasthdadinikl® & kk ¢°nngenmi

° plana- & k ma Aty & ¢ @ o akathepatita t | a n merekertsr@& 1 a n & & Buolgu,rutins aj | é k
taramalbamrerydaldeejkerilreg rdml ram®Enneenmi @nmi g u | a NEskéntt @ diegedavi

kompl i ka$%gbae himekstiktr,. Bub a] | asnaljapradsyonelleri,sporcularvee ] i t menl er i n
egzersigy ¢ v e sdmptdpni a r k € vedygunnéjdea kalhe | af € h dkarugecssia;] hizeaeklerinin

et ki ralritjéeivetdpllanls aj | epBl@ | ayacakt ér .

Anahtar Kelimeler: RabdomiyolizEgzersiz,Transamina’ ¢, k s eHKoiluyiugutdekimlik
A Caseof Rhabdomyolysi®resentingwith ElevatedTransaminases

Abstract: Introduction: Rhabdomyolysits a clinical and biochemicalconditioncharacterizedy skeletalmuscle
breakdownand the releaseof intracellular contentsinto the circulation. The diagnosisis establishechasedon
medicalhistory and a creatinekinase(CK) level © Gimesthe upperlimit of normal.lt maydevelopsecondaryto
trauma,infections,medicationspr unusualandstrenuougphysicalactivity. Delayeddiagnosisandtreatmentcan
resultin fatal complicationsCase:A 21-yearold male patientpresentedo the family medicineoutpatientclinic
dueto elevatedransaminasdevelsdetectedduring a routine healthscreeningHis historyrevealedthat he had
performeda 180-kilometercycling exercisefollowed by CrossFit training. Subsequenthhe developediffuse
musclepain, weaknessand dark-colored urine, which improvedwith rest and etodolacuse.Laboratorytesting
showedCK: 20,425U/L. He was diagnosedwith rhabdomyolysisand monitored for 24 hourswith intravenous
hydrationtherapy.As CK levelsdeclined,the patientwas dischargedwithout complications At the onemonth
follow-up, his enzymdevelswere within normal ranges.Discussion:This case highlights the importanceof
medical history in patient evaluationat the primary care level. Acute hepatitis should be consideredas an
important differential diagnosis. Conclusion: This case emphasizeghe significance of an individualized
assessmenapproach during routine health screenings.Early diagnosisand treatmentare critical for the
preventiorof complicationsln this contexteducatinghealthcareprofessionalsathletesandtrainersonexercise
safety,symptomawarenessand appropriateinterventionmay enhancehe effectivenessf preventivemedicine
andcontributeto public health.

Keywords:RhabdomyolysiE xercise,TransaminaZ£levation,PreventiveMedicine,
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1.GKRKk

Rabdomiyoliz- i zlgshl¢gicr epar i aisanmauascerie-seerl idkoll earkig@mnmak mas éy | a
g e | klinileve biyokimyasalbir tablodur.Nedenleria r a scérraldi ak | teavma,elektrik- ar p ma s e,

y a n énfeksiyon,dehidratasyonalkol ve maddek u | | abnaéznieéa, (sthtialer, antihistaminikler,
kortikosteroidlerjlea | é k kveyna jdfigiksel eforyera | Kash.a s alb € In ieé molamksdruendai
kreatinkinaz (CK), laktatdehidrojenaZLDH), miyoglobind ¢ z e y laerrgi@nkd¢ I ¢irn.ikas nd e

aj rkasg g .- s ¢ Mhargehgindek o y u | kai kknaayolkenaklakarlikte asemptomatikeyredebilir.

Klinik °© y vg CK d ¢ z e ynormalinth ekka t éfaztha nt matsa@nyéleani y o g | cABT n ¢|d24,
(aspartataminotransferaZALT (alaninaminotransferazy ¢ k s evk élaktfolitb o z u k Ituaknl eayréée
destekle H¢ cr e s elr i ko lea iy man@myoglobin, potasyum, fosfat ve enzimler)
organlardaoksik etkiy a r aidteenixbulgularanedenolabilir. Akutb° bhaekkhaeabapar e,
hiperkalemihipokalsemikompartmarsendromuaritmi vedisseming nt r a vkaosakgell(BA y o n

gibiy a k telmd@edebilecelkkomplikasyonlaragol a - a b¥i zl ei | rf). et kalkw@ulanveyayeterlis € v é

des saj i anolgaaydanultiorgany e t meveyl 4 K shertaliteriskiles onu -1 anabi | ir.

Bu olgu sunumundad émerkezde kgei Pink eajrapdrkd ¢ zen | @ mane 8 § p &dna n
tetkiklerindetransaminay ¢, k s eskptamahastadaegzersizé a jrabdomiyolizz a n a@islensnar e -
dejerl en&i ki b ml kdugucuis rai] 8 ajkhkizedtlerinin® nemivor gul vwnmas é

2.0LGU SUNUMU

19y a Kk eehld@a s t @nhagaperkek hasta,i kgei P ink & a ] tl & k atetkée@nde saptanan
transaminay ¢ k s enkderiiyfegileh e k i mloi j k Ibiarkivjuimathaezindetetkik® nc & s i
ved. g ¢ n | wwualireyolda olmak ¢, z e180km bisiklets ¢ r @ p d € h @l samtcrossfity apt €] €
° 7 r e regzerglzs o n rkadlag #e bacaklardayer - e ki b & & s ¢ve tutmama,kaslarda

y o] aijng €1 i idrarrierjgindek o y u | cal kdntiaj o e Rékimd a k v wr una wtEdghaive
etodolakk u | | dlmeimieay gt r & 1°i§ a iejrHaricindei. | aakviye g € dsmara, alkol,

Uy uKktmaddekcuul | a h enendm@gntatn £k e t i Ibeyanetti. Beslemmehidrasyonwd o ] a |

ve aktif K i k aypkéut FHizik muayenesindgatolojik bulgus a pt a wemigadleu | g ndrnaal &
séneérl ardayde.

Hasta transaminazy ¢ k s e ABTi:1p62 U/L, ALT: 561 U/L) etyolojisi ar a Kt érzéeelrnea k
rabdomiyoliz® rt a n € tetidkyetlildi. Laboratuvard e ] e r | e n dCK:r20d254JiL,nLDH: 432

U/L, AST:658U/L, ALT: 451U/Ls apt An @ Ealon@&p s a nmbdoniyidlizeek olarakhepatit

enf eksiay @ §amuaskraojik incelemelerdepatolojis a pt a BMmddfamkn ksi yonl ar
Korunmukt u.

Hasta rabdomiyoliz ve k omp | i kak g b a{ b eertnélredycack i °sral] d sgdensiE

al ek k ave hekilnd baarkév u genekeadiirumlarh a k k @ilgiléradirildi. Hidrasyontedavisi

a- és acalskbrvisey °© n | e ntaburculuks b p komteole- a ] € Acé $ediiste24 saatl50cc/h
serumfizyolojik ile hidrasyons aj | & d d-&rkrmn@l olan h a s t @GKnseviyeside d ¢ K me

ej il i mibhyaizy tdt i gyealciéxk mastamkip © n e r iagili serivigten taburcu edildi.

Taburculuks o n rl.ayay a p &dnmoldeCK ve transaminazlanormalreferansar al é k|l ar é nd a
Yo] agaersiz onga e € gP 6B e alkand mf eTablelrdeg® st er i | mi ktir.

Tablo-1: EgzersizG ¢, n ¢Gf aSaptanahaboratuvaD e er | er i

Laboratuvar Egzersizs on B.&6 g 6 7 . g @edavi7 . G @edavi

parametreleri ( draexkez) Gen o ncesi sonr as Referansr a | ¢
AST 1662 658 357 168 10-50 (U/L)
ALT 561 451 367 272 0-50 (U/L)

CK - 20425 7259 2755 <172(U/L)
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Tablo-1: EgzersizG ¢, n ¢Qf aSaptana.aboratuvaDe ] er | er i

oboraer | Epesn 816885 G, ] Q6T Sleingma o ¢

LDH - 432 250 - <248(U/L)

BUN - 12,4 12,1 8 8-20 (mg/dL)

Kreatinin - 1,09 1,04 1 0,841,25(mg/dL) 125

AST: AspartataminotransferazALT: Alanin aminotransferazCK: Kreatin kinaz, LDH: Laktatdehidrogena:
BUN: Kan ¢, ragotu

33TARTI k MA

Transaminazy ¢ k s e tedpit edilen hastada egzersizeb aj ¢ €1 i rabelamiyoliz olgusu

dej er | eAndtirrei nl bitgyhest éazr a fyéampdeayrarsizyy ¢ k 4 & K rvaekdargriky ¢ k

i - eeagzersizler(squat,burpeepull-up) veyak i Kk kapasitenirg, s t ¢qunudse¢ ef@h ar canmas é
rabdomiyolizi - risk f a k't ° r Y ek si-edkivir € & @ dve neink maruziyet, s é giysilerin

k ul | meyaiensizhidrasyonumabdomiyoliza - € s & 0 H a y | od kdta&ridiaenektedir -3

Ha s t auményobbisikletegzersizina | &K arla s & jn g 13 ardaradabisiklets onyap €1 an

1 6 saafcrossfit k i K kapasitesinir? t e sdfonothrakt a n é ml ¥ & khsvis éc.a k|l ekl ar é |
yakarmg ajsayoes er iuaunyoldsiklets ¢ r ok d wljeli er | enddeyigkdieki nde
- eV re&sedve heenkmaruziyet,s € giydsi k u | | a nodl Mmednseant a meévautbkn risk

fakt ©rUietrd ryamdsfitiied d i ralkdonliydlizo | g usl éakrlrégokr! | aaverogtadama2,9

g ¢ hastaney a t c2lkdeu jou W i 4 Qlgurrut iserb.a K vaua ma nnispeiemg ee | mas é n a

r aj rhg patilservistdakipe d i lamidtabdraua d i | rilastabeiyer a heimg a | sisterki

czer iekombmiky ¢ bl ukt ur admide g a eseéckr e b a hkeraplikasyon risklerini

art ér abFiimé e ejadikickiy at é & & g @mémakkritk °© n e sakiptir’Bub aj | a md a
olgumuz bireylerin s aj lkaak ul ublaav emakiakiendalalsecaKtidaki d kmhan| €] é
- er - evdeesjierd ee n d° nrel nbraygloyamiteliktedir.

Serumtransaminay ¢, k s en&deniylgbia k v hastadanamnezefizik muayeneyelayanaray ér € c €

t a nrabdamiyoliz® mplandaolsadaakuthepatitg © z @ a n € r € gerakerindsiramdurT ¢ r ki y e
hepatit epidemiyolojid e ] er | e n ddrta éndedhisitelib? d ¢adud Sa ] Bak a n2D1&] €
verilerineg © ra&utHBY i nsi d 808s 6 0.9dadhkb i | di r AK anli lxena bea2016

i ti b &® 8 gkkas e | nOiguniuzdahem o | ahepatit enfeksiyonunuekarte etmek hem de

baj é déaewkmumadk® biea kf éeé r yalkalayabiimek - hepatitserolojilerid ej er | eAkud i r i | di
enfeksiyonsaptanmayarve hepatitb a | € k@lkrhad ®&f ghhstayaeny a kldinik uygunluk

Z a ma nhepatitlavehepatiBa k @€ s éer i | di .

Transaminazlad e J er | e n dseASiT,k d ir jaicy § ® &iskaletk a &kafpveb ° br e kd er d e
bulunur;bunedenlékasy € k é rkanas dad € bebirgina e k iy |, B 8 e IAleTlahk iokkar aci | er e
° z olmaklabirliktey o j kash a s a seeumdbh¢, z artakilir.L i t e r ABT/ALT d2eCK/AST

>20ve CK/ALT >30e k d & ] e r kask a ynnemknhy & k s ev&rabddmiyolizieh epat os el ¢ 1| e
hasayenaceaehadhlddj Udi riHastadk t i ehzieno r a (CKASE:31,

CK/ALT >45,AST/ALT: 2,9) i t e wuyarmlyyduveeabdomiyolizt a n @estektiyerdu.

B° b rfeokn k s i noonalls & n @ rolsaadahd @K d ¢ z 5000 U/L olant ¢ mbdomiyoliz

olgu ar aygdlanan nt r ahidsyéntedavisininakutb © b h a ke léirigkimea z alvet €] €
diyalizi ht i yaand @dng@zéey die¢ rimicl] ¢i r° iOlguda ykot ] i egaersizin7. g ¢ n¢ nd e
CK:20424U/L olup,| i t e uyguhk, e lkeil Ind e ahidmsyéng a | | akoraplikaskong e | i K i mi
a- és askibaazna | ts@lyd @nebi | ir .

4.SONUC¢C

Egzersizeb a jrdbdomiyoliz,erkent aite@ el i K edddik emp ki kaSyloaehaldrieindi J i
tablodur.Bu olgu, rutins aj i @ ka mab iar eynE el d eejket ri lr e rhdmé rxr@ emledam n i
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vur gul a bgzddiarde&verirken,egzersizirb i | vekadeémielk e k y b @ € komesumnéa
bilgilendirme yapmak koruyucu bir y a k | aok éanc akpt cérrc. ud jair téme vel searji Iné k
profesyonellerininegzersizéo a jrdbdomiyolizbelirtileri konusundd ar k € n d a&slag R lagerm@ars &n
planlanacake | i t it mineerke@lonu lvea s @p | i k a% v lo @ ham eéssinkritild kar n
adéemdeér .
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¥ z eRadyoterapy a k | &anseniddkuyuk ¢ - ¢ | veontadarek a | d éy ma @rsidkdu | | aedavil a n

y a k| a k é rhirisidir. ®Radgotenapy a | na kz @ygudanabilmekleirlikte cerrahi, kemoterapive hormon

terapisi ve hedefli terapilerle birlikte dek ul | a n é | aRadyoteraphinkanderterapilerindekib a Kk ar &

et ki hiihme§inek a r @okufardao | u k t wksidatif ptnesve inflamasyongibi yan etkiler kanserd € k &
hast algéeklligskintrmr t t € r nBa ketlemlegé;rn. ¢ mpadydterapinino | u kK t wan etkilgria
destekleyicitedavilerile a kK € | mga % B e kai | ké kK @ € kmar z a n ME¢Kct uédr u. rapifiz deainden

sal géneatonmuykuuy andkhgkpbegevemaf édané nl gbhbiyaogkirollerininy a n é

s é antkinflamatuarveanti-oksidar® z e | Idéaknll earkiéBu-m& Ik & ¥ madkzlesd ¢ r e fadyotatapi
uygulanans € - a ninelr ata oradyotefapik a y n a k U enflamasyon¢, z e r i kordyadui ol ¢ n¢n
incelenmesa ma - | a rvOre@letst é-rastgeleolarak kontrol grubu, tek doz10 mg/kgmelatoninuygulanan

grup, Flattening Filter (FF) modwnda, d ¢ kdpzh € z §40aviU/dk) tek doz (16 Gy) radyoterapiuygulanan

grup, FF modundad ¢ kdgzh € z &4080dMa)/dk) 16 Gytekdozradyoterapiuygulananve melatoninuygulanan

grup, Flattening Filter-Free (FFF) modunday ¢, k doztk € z §14@D MU/dK) tek doz (16 Gy) radyoterapi
uygulanangrup, FFF modunday ¢ k doz k &€ z g1@DMU/dK) 16 Gy tek doz radyoterapi uygulananve
melatoninuygulanangrup, FF modundad ¢ kdgzh & z &4000vid)/dk) fraksiyonedoz(32 Gy=6.4Gy 1 ¢5¢ n )
radyoterapiuygulanargrup, FF modundagd ¢, kdgzh € z @4060dMa)/dk)fraksiyonedoz(32Gy=6.4Gy 1g5¢ n )
radyoterapiu y g u | w» anp &dareelatoninuygulanangrup, FFF modunday ¢ k doghké z &140DMU/dk)
fraksiyonedoz (32 Gy=6.4 Gy 1 ¢ ¢, majlyoterapiuygulanangrup, FFF modunday ¢ k dozlk é z g14aDa

MU/dk) fraksiyonedoz (32 Gy=6.4G y 1 ¢5¢, madlyoterapiuygulanarve melatoninuygulanangrupolmake, z e r e

10 grubaa y r &ygdl@madanlOg ¢ sonradeneys onl and és &4 a rsljbeandlbalad ok ul ar énd a
inflamasyonile i | i #NHalfaimRNAifade d ¢ z e y | erei] n ka@RAEPCRY a k | al« i@csléndi.

Bul g ulradyasyaméza jolarék artan TNFalfa mRNAifaded ¢ z e y Imelatanintédavisiles € - anl ar é€n
submandibulad o k u | an & mldrdkd a s k € | artaydlked yemuEka nolerakar ak b @&t qal ar € mé z
me | at oadyasyénierapisineb a jolarékg e | iinfkamatuary a n & & 8 R & | aarnanotgsiédokular

¢ Z e r komydiceetkilers er gi | ey®eme d neeletf & dii r .

Anahtar Kelimeler: KaflamasyonSubmandibulabDoku, Radyasyorerapisi, Tnf-Alfa
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Investigationof the ProtectiveEffects of Melatonin On the Inflammatory Responséevelopingin the
SubmandibularTissueof RatsDue to Radiation Therapy

Abstract:Radiotherapys oneof themostcommonlyusedreatmentapproacheso shrinkandeliminatecancerous
tissue.Radiotherapycan be usedalone or in combinationwith surgery,chemotherapyhormonetherapyand
targetedtherapies.Althoughthe succes®f radiotherapyin cancertherapiesis known,severalside effects,such
asoxidativestressandinflammationin tissuesjncreasetherisk of developinghon-cancerdiseasesThus,studies
on overcomingthe side effectsof radiotherapywith supportivetreatmentshavegainedimportance .Melatonin,
secretecy the pinealglandin thehumanbody,hasbiological rolesthatincluderegulatingthe sleepwakecycle, | 128
learningand memoryaswell as exhibitinganti-inflammatoryand antioxidantproperties.Basedon theseeffects
of melatonin,the presentstudyaimedto investigatethe protectiverole of melatoninon radiotherapyinduced
inflammationin rats that receivedradiotherapyat differentdosesand durations.70 rats wererandomlydivided
into 10 groups:control, melatonin(10mg/kg) single doseradiotherapy(16 Gy) at a low doserate (400 MU/min)
in FlatteningFilter (FF) mode,16 Gy singledoseradiotherapyat a low doserate (400 MU/min) and melatonin
in the FF mode single doseradiotherapy(16 Gy) at a high doserate (1400MU/min)in the FlatteningFilter-Free
(FFF) mode,16 Gy single doseradiotherapyin FFF modeat a high doserate (1400 MU/min) and melatonin,
fractionateddose(32 Gy=6.4Gy | days)radiotherapyin FF modeat low doserate (400 MU/min), radiotherapy
in FF mode,low doserate (400 MU/min) fractionateddose(32 Gy=6.4G y | days)and melatonin fractionated
dose(32 Gy=6.4Gy [ days)radiotherapyin FFF modeat high doserate (1400MU/min), radiotherapyin FFF
mode, high doserate (1400 MU/min) fractionated dose (32 Gy=6.4 Gy | days) and melatonin. Whenthe
experimentwas terminated10 days after the treatments,mRNA expressionlevels of TNFalpha, which is
associatedwith inflammation,in the submandibulattissuesof rats were examinedoy gRT-PCR. Our findings
revealedthat up-regulatedTNFalphamRNAexpressiodevelsdueto radiation weresignificantlysuppressety
melatonintreatmentin the submandibulatissuesof rats. In conclusionour findingssuggesthat melatoninmay
exhibit protective effectson tissuesby suppressinghe inflammatoryresponsethat developsdue to radiation
therapy.

Keywords:Inflammation,Submandibulaifissue RadiationTherapy,Tnf-Alpha

Girick

Radyoterapiiyonize radyasyonyoluyla h ¢ ¢ r eDNArkdE e ekl wak téatki sergitetkektedir.
RadyoterapP z e | Kansérlidakuyuk ¢ - ¢ | ve etimitke etmeki - éns ekku | | &ry & laeyai f
palyatif tedaviy © nt e ml laridii (Mihandoost, Shirazi, Mahdavi, & Aliasgharzadeh2014)
Radyoterapkansertedavisinddekb a k \&eyaeerrahig i r ikemoterapihormontedavisive hedefe
y © n dedavilerlebirlikte k u | | a n é IKansekedawil@rminy. a 8 € radyoterapbsteoartritkas
iskelet sistemib 0 z u k | Relrdniehr &5 t &ilave§ofialmopatisi, hiperproliferatif bozukluklar,
trigeminalnevraljivecilth a s t a(PW@R)lteaavigndelek u | | a n é (DeRuysdclrerd£2019;
Nardonevd., 2022;Thariatvd., 2024).

Radyoterapininkanserey © n eulyigku | a ma tedavi b a € abiiissde y a | n lBedeflemen
dokuya® z gegkilg © st e r me dne Is%4 3ne&ll aelaii vie imukozagibis ¢ r b K | ghnéecnrve | er
k ar a chi°jberkalk kas ve kemik gibi d o k u daatkilémektedir.Bununla birlikte hastalarda
yorgunlukciltr e a k s i syanl-A k g 1 amemsyemeproblemleri,diyareve kusmagibi yanetkilere
denedero | ma k(Majedd® Gupta,2025;Salemvd., 2024)

Radyoterapb i r doku#aoksidatifstresveinflamasyonuriemelg © s t e r ajkédelyeeekkanserd é Kk &
hast algek lirgkmaenr t € r a b (Devarakiodagdd, 2023; Salemvd., 2024; Schauevd.,
2015; Trott & Kamprad,1999) Bu nedenleradyoterapiyeb a jgled iinfaenatuary a n éetda®in

s ¢ r e vdtaetlayie o n r adadkili @ & d orfayak o n mu(Revamkondavd., 2023;Schlafstein
vd., 2021)

T ¢ mPekrozf a k wlfa(TNF-U )y ¢ -ploipflamatuaetkileresahipolanakutinflamasyors ¢ r eci nd e
makrofajlar ve monositlert a r a f¢ér nedt @i gl - iminflamatuarsitokindir. TNF-Ua r a clagak é

h ¢ c r enekeozvd aoptozgibi h ¢ c°rlegmo d | ayar@bilerbirt a ksé¢gmr e - $omumladern

(Idriss & Naismith, 2000; Palatavd., 2019)S ¢ r d ¢ + & Il @ m nTAF-& & riaalyoterapiar ac e | &
olarakdokularda n d ¢ k Ig€@ s d ie]jr (Hallamean $priggs Beckett Kufe, & Weichselbaum] 989
Palatavd., 2019; Sathishkumawd., 2002) Radyoterapinirs e - dlacak etkisini sergilememesinden
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d o | eagyéterapiuygulanandokugr u p | d € € @ @akwakdada radyoterapiyeb a j olaak
inflamatuary an é bl a Kk na s & n € Bumaderdeg ¢ n ¢ madyotezapinim | ukt yand uj u
etkilerindestekleyictedavilerilea Kk € | nya®snéenlail & K maeknmz a n mékt ér .

Melatonin insanlarda pineal bez t a r a f £ ald g &M-AsatibSrmetoksitriptamin bi | ek i J i di r
Melatonin,r e p r ogidgrnk® ji f evelma f @ykuau,y an 8 K h § kds¢gznesn Id ©rvig 4 0 k

biyolojik role sahip o | ma syéannééns & p &/l aal né k metatoranm kansertedavisis € r as énd a
radyoterapinindokuya dahas e - © Ic ma s a h & aratdyoferapinini n d ¢ k Ireaekdfioksijen

t ¢ r e(VR @S )k a mgigksidarveantiinflamatuaetkileresahipo | d arfayak o n mu(kEgenen | 129

& Kaymaz,2025;Kamfarvd., 2024;Mihandoosivd., 2014)

Melatonininsahipo | d bu° z el | i lhareketle a ¢ € R mfaanréézhb®d ¢ r etadyotalapi
uygulanars € - a subreandibulad o k u | eadyéteragpigle n d ¢ kihflemmagyory a n¢ézteér i nd e
melatonininkoruyucur o | ¢amreéark t dre@lemd €@ mi Kkt i r .

Y°ntem
Deneyh ay v-aanléeé k mal ar &

Bu - a | é kknual dl aaSpradueDawley s € - a YidditepeE ni v e rTsibta&k g iDéneysel

Ar a k tMerkedisdentemin edildi. Deneyh a y v-aanl é&¢ k m®Q adet260N@@&graj eér 1 €] én
er i BpkagusDawleycinsid | «x & -kain | eHay®anlarsabits € ¢ g2 NEkC/Enemor anénd a
(%60N10), 12saata y d él@daadkka r aortdmé k | | knmkawn| Bueotype-B kafeslerdeve her

bir kafesteenfazla5 hayvanolacakk e k ddnel=¢ r e b a n &€ p Havad@ar¥eREproteini - er e n

h a mtandaripeletyemlerk u | | a bazdlnsiktaadd(ad libitum) beslendiDeneyh ay vanduar én én
i ht i wa-klieabrséku& u |l | a gidetild. r a k

¢ a | & ksn&a- daaastigadeslarak;h i - tedaviuygulanmayarkontrol grubu(G1), tek doz 10 mg/kg
melatonin(intraperitoneali.p.) uygulanargrup(G2), Flatteningrilter (FF)modundad ¢, kdgzh € z €é n d a
(400 MU/dK) tek doz (16 Gy) radyoterapuygulanangrup (G3), FF modundad ¢ kdpxh € z 400 a
MU/dk) 16 Gy tekdozradyoterapuygulanarveé k € n | a5dkf dnadfemg/kgmelatoninuygulanan

grup (G4), FlatteningFilter-Free(FFF) modunday ¢, kkslazh € z 140D kU/dK) tek doz (16 Gy)
radyoterapiuygulanangrup (G5), FFF modundayy ¢ k slaz k € z 14@DMU/dKk) 16 Gy tek doz
radyoterapiuygulananve € Kk € n | d¥ndk @ an l@ mg/kg melatoninuygulanangrup (G6), FF
modundad ¢ kdgzh & z §400dMb)/dK) fraksiyonedoz(32Gy=6.4Gy 1g5¢ rajlyoterapuygulanan

grup (G7), FF modunda,d ¢ k @okh & z &400 MU/dk) fraksiyonedoz (32 Gy=6.4Gy | ¢ n)
radyoterapu y g u | ya anpa &d& g pboyuncaherfraksiyondar? n d0amg/kgmelatoninuygulanan

grup (G8), FFF modunday ¢ k slazk & z §14@D&U/dk) fraksiyonedoz (32 Gy=6.4Gy [ ¢b¢ n )
radyoterapuygulanargrup(G9), FFFmodunday ¢ k slztk é z &140DMU/dK) fraksiyonedoz (32
Gy=6.4Gy | g5; majlyoterapuygularanve herfraksiyondar? n & @ ¢ boyuncalOmg/kgmelatonin
uygulanargrup (G10) olmak¢, z etoplamdalOgrubaa y r ®adgoteraps € - a hdyunb €hgesi ne
uygul ande.

G1,G3,G5,G7veG9g r u p 108@%Na@liep. verildi. FFveFFFg r u g |- d ené aimplergeksaon
yoluyla 80 mg/kgketaminve 5 mg/kgksilazina n e s tu g 7y iu jlveradghgyonanaruzb é r ak €1 madan
° ne&r tpqzisybngepleksiglashirtepsiyey er | ekt i ri | di .

16 Gy'lik tek doz ve 32 Gy'lik fraksiyoneldoz (6.4Gy T ¢b¢, wexildi. FF modu400 MU/dk ve FFF
modul400MU/dki - 6 MV X-& k eerildi (Varian, Trilogy). KaynakEksenMesafesiSAD)t e k ni | i
uy g u lvagnédrét kayrnakmerkezineolan mesafel00cmolarakbelirlendi.Dozd er i ntdlafi J i n i
etmeki - I0mmk a | & n bougn@mtergdia(Superflab RadiationProductsDesigninc, Albertville,

MN) boyunauy gul andé.

da

10 g ¢ sonradeneyh a y v a n8D mg/kg Ketamin,5 mg/kg Xylazin i.p. olarak uygulanarakderin
anestezis aj | ven @ € asakrifigeredildi. Ar dén ¢ 3@ - a dlokrué @k &r tokulaa r a k
sonraki- al é Kk rkaull dracha e8AEClO da k| andé.
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gRT-PCR- al ék mal ar é

Sakrifikasyons onr as € n d a laad e dubmandibulard o k u | aTNFatfad mRNA ifade

d¢ z ey |lirceldnmesia ma ¢ éniniprep total RNA izolasyonkiti k u | | a r(MohaarchHd k

Miniprep Total RNA isolation kit, New England Biolabs) dokulardantotal RNA izolasyonu

ger - e k| erekitbenr elde dedilen RNA °r nekl Ebpheantr as ysarflsarzé €] é
mikrospektrofotometréAllsheng nano400A) ile A260/A280° | - ¢ rall & maenalizedildi. Kz ol e
edilenherbir RNA° r ne ] 1 ngdRRRAa | & ncNAaskntezreaksiyonunadahil edildi. cDNA

sentezi k | e mliScrpt™noDMA sentezkitinden (Bio-Rad) f a y d a | Takibénl eldesedilen |130

c DN A Gah aTNFda gen ifadesi d ¢ z e y | leelirlenmésna ma c égRT-RCR - al ek mal ar é
ger - ek |Baa ma tnivershiS .Y B RG&eenMastermix (Bio-Rad)k u | | a E€EXICanneatk

sistemi ile hedef gen ifadeleri incelendi. ¢ a | & k meeferans gea olarak GAPDH ifadesi

dej er | e@°dri e ciRNAliifaded ¢ z ey | edreij n ckéikakl ye°rn t ikerhie s a pyeand é

s o n ugrdfikiekat a r tciasindenve N standartsapmaile sunuldu.Her bir cDNA © r n 2 tpknik
tekrarolarak- a |l ERCRI wlée iz g hl ¢ & j¢ereIne radnarc iéiyndez|s ii analirleri

ger -eklexktirildi

Kstatidefiekseindi r me

Veriler ortalamaN standartsapmeolaraksunuldu.Gruplara r a s & rad akistaistiksela n | a ml é1 é]
GaphPadPrism71 i s & 2 lekd Lelnea miaimenY®@%g ¢ vama | &jt airdcetastyd da
Oneway ANOVA ile belirlendi. T ¢ @nalizlerdep<0.05istatistikselolaraka n | &abuilexildi.

Etik kurul Kz i ni

Deneyhay vanh ak@ékahl| & n¥editepel ni veil &hpd lesDaneyselhr akt ér ma
Merkezi'nderetik kurulo n adgae! e(@rayn u ma REYR4).

Bulgular

Radyoterapinin ve melatonin tedavisinin TNF-a mRNA ifadesi¢, z e rolametkilerinin gqRT-PCR
ile incelenmesi

S é - a nsulamanglibulard o k u | aadyoterdpiu y g u | a ima §dladk inflamatuary anét én
bel irt eolan @aNFiab i @RNA ifaded ¢ z e y | edreij ni ckegRWPER yia k | adl& € mé
incelendi.B u | g u | tezdozvefeaksiyoneolarakuygulanarf a rgke |- éradyloterapu y gul amal ar é
s o nr asutmardiibulad o k u | &KFead d mRNA ifaded ¢ z e y | uggulanmadoer h € weé
s¢relbailolbnalka r b E d bdliriendi( k eR.i |

(o]

TNF-a
*

Goreceli mRNA Ifadesi
Kat Degisimi
N
1

Kontrol G3 G5 G7 G9

k e kli H a r dot v uygulamas ¢ sin@ki radyoterapin TNFa mRNA ifadesineolan etkisinin
incelenmesi Hi - bedaviuygulanmayarkontrol grubu(G1), FlatteningFilter (FF) modundad ¢ K ¢ k
dozh e z €460dMb)/dKk) tekdoz(16 Gy) radyoterapuygulanargrup(G3), FlatteningFilter-Free(FFF)
modunday ¢ k siezkh € z §14QDMU/dk) tek doz (16 Gy) radyoterapiuygulanangrup (G5), FF
modundad ¢ kdgzh & z &400Mb)/dK) fraksiyonedoz(32Gy=6.4G y 1g5¢;, rajlyoterapilygulanan
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grup (G7), FFF modunday ¢ k slazk € z §14aD®U/dk) fraksiyonedoz (32 Gy=6.4Gy I ¢b¢, n )
radyoterapuygulanargrup (G9). (*p<0.05)

Melatonininradyoterapiniru y a r icfl@njattiary a ry &te r i onl ddesksiucuetkilerini incelemek

a ma c eaglybterapiderl5 dakika® n s & - a meélatonirau y g u |vasulthmandibuladokudaki

TNF-ad n mRNA ifaded ¢ z ey | dreij n kgRTIPERryia k | a«igceemdi.Sonu- 1 ar é mé z
radyoterapio | ma k gygularammelatoninile TNFad n @RNA ifaded ¢ z e y | bear 9 knédlea n ma

o | d bglirlendi. Melatoninile tez doz ve fraksiyoneolarak uygulananf a rkki | ded eadytoter&pi

uy g ul asnoan raaradgotechpiyed a jolarakartanTNFa mRNA ifaded ¢ z e y Imelatonin i nl131
ar aalaeakbéa s k e bdirterttdig€ k @2R.1 |

S o nu - | radycderapiyeb a jolaraks € - a rsubmandbolad o k u | ANFEamdRBEA ifade
d¢ z ey laerritoénidl le] melatonjinu y g u | a na pomlkaradyoterapia r a artari TBIFa
d¢ zeylaed iamyilzieebyadsek é | ghsegemiekt i r .

TNF-a
""" s
* * * *
= 45
_§ 4 o *%*
SE 35 4 *k 1
< G
23, L I B
& 25 4 *
EQ % *
88 27 *
.g 1,5 + *
S 1
1Ll 1
0
Kontrol. G2 G3 G4 G5 G6 G7 G8 G9 G10

k e KRiMelatonininf a rdhziveauygulamas ¢ sindeki radyoterapile artanTNFa mRNA ifadesine
olanetkisininincelenmesiHi - bedaviuygulanmayatkontrolgrubu(G1), tekdoz10 mg/kgmelatonin
(intraperitoneal,.p.) uygulanangrup (G2), FlatteningFilter (FF) modundad ¢, K gpkh € z §49Q a
MU/dk) tek doz (16 Gy) radyoterapiuygulanangrup (G3), FF modunda,d ¢ K ¢gpkh é z 400 a
MU/dk) 16 Gy tekdozradyoterapuygulanarveé k € n | a5dkf dnadfemg/kgmelatoninuygulanan
grup (G4), FlatteningFilter-Free(FFF) modunday ¢, k slazlk € z 140D kU/dK) tek doz (16 Gy)
radyoterapiuygulanangrup (G5), FFF modunday ¢ k slaz k é z §14@DMU/dKk) 16 Gy tek doz
radyoterapiuygulananve &€ Kk € n | d%ndk @ a tl@ mg/kg melatoninuygulanangrup (G6), FF
modundad ¢ kdgzh & z §400dMb)/dK) fraksiyonedoz(32Gy=6.4Gy 1g5¢ radlyoterapuygulanan
grup (G7), FF modunda,d ¢ k @okh & z &400 MU/dk) fraksiyonedoz (32 Gy=6.4Gy | ¢ n)
radyoterapu y g u | ya anpa &d& g g boyuncaherfraksiyondar? n d40amg/kgmelatoninuygulanan
grup (G8), FFF modunday ¢ k slazk & z §14aD&U/dk) fraksiyonedoz (32 Gy=6.4Gy [ ¢b¢ n )
radyotergi uygulanargrup(G9), FFFmodunday ¢ k sleztk é z &140DMU/dK) fraksiyonedoz (32
Gy=6.4Gy | g5; majlyoterapuygularanve herfraksiyondar? n & @ ¢ boyuncalOmg/kgmelatonin
uygulanamgrup (G10). (*p<0.05,** p<0.005)

Tar t Sman u -

Radyasyorg ¢, n ¢ mkamsdre ¢, c r eybkeetmekn + y aay glagakk ul | ané Kyma kedicz é ér .
radyasyorolarakda ifade edilenradyoterapig e - dakylardaelektriky ¢ kg ar - acléekd tauwr ar ak
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enerjibirikimine yol a - #ekanserlih ¢ ¢ r &latd eenateryaliolanDNA ¢ z e r hasadaemneden

olur (Jacksor& Bartek,2009) Radyoterapinirk u | | semdadekanserh ¢ ¢ r e zamnvernmeleve

o n | luyokile elimine etmekolsa da radyasyonyolu ¢, z e r yemathre- e pdekulardakinormal

h¢ cr el mdyasyodaena j r u zrieticesinde s a j | dokularéda inflamatuar y an é vel ar

pr ogr anhléachrieg kn¢sunysanr gibinsge, r eg d re-re kK | e Kk g@hardganvel. k2028 i r

Ay r @Edyateraptedavia ma c @y ¢ @l a ngiilkanderimefleiro | d 8 ¢ mp t dafifletaneke

i -deol d uetkl &r palyatify a k | elatradaf ay d al a n é | Bu beddnleesijoterapthin r .

ol ukt wancetuilerim hafifletimesi s a J |dekklare z e r i istehmdyeanetkilerinin en aza |132
indirilmesiney ° n gleil k k tyiarkil lagkodesidmazra n makt adér .

N-acetyt5-methoxytryptamineolarakta bilinen melatonin triptofan aminoasitindensentezlenerve
pinealbezdens a | g éehdajenhimn ° thaymondur(Reiter, 1995) Fizyolojik a - & thelatoninin

bilinenen® n e rolleiindenbirisi sirkadiyerritmind ¢ z e n | e ([BuerodAmattal,& Spruyt,2023)

Sony €| lyaarpdealad ré k roidikteamnel laa t of nai ribkpbiogik etkilere sahipo | d wrfaya

- € k m8untara r .a s antholisadan,antiinflamatuar,i mm¢ n o mo dng-bakteriyelve lipid-
peroksidasyonunip a s k égibia® rmae rmhilyokimyasals ¢ r eyerlad rma k (EghlihEHEftekhari,
AhmadianAzarmi,& Parvizpur,2016;Yousefivd., 2024) Melatonininsahipo | d buje « $iyolojik

°© z el Hikk&daé re n d & g € hidhresddérapilerininbir yanetkisi olandokulardaartanoksidatif

stresve g e | iinkaenatuary a n € tr le @ kdimesinde® n e mit djanolarakk ul | anél abi | ec
dokKeéendegr mekt edir .

Ar aktarnlmax mak a@r amdyud @ Ing kedeflayarf a rdazives ¢ r e | radyotespi i
uygul assmanséa s € n d adutamanglibulard o k u | aorl éunkdtavinfl@matiany anét | ar
i nc el e Radyoterhpikra.y n g & I Bnflagnatuary a n;ézte r malatbrininkoruyucur o | ¢
dejerl enBul g U hgglénanadyoterapinirs ¢ veeozunab a jolarakTNF-UmRNA

ifaded ¢ z e y laerrhigyeanay e | d orthyakno y mu Mdlatominile tedaviedilengruplardaise
radyoterapik a y n artad TBIF-U mRNA ifade d ¢ z e y | istatistikeel olarak a n | adngl zée y d e

b ask élbad d é&jl eBunbulguat nielatoninins a | |deklkldrdaradyoterapiyeb a jgledél i kK e n
inflamatuary a n éat zl aalr téa bortdyak @ ¢/ jmia itk se th.a rl

Sonu- | ayumootamkHuvear k ad aRORlyreé gangt @ nl adlé & imalatabiain
radyasyons o n rkatikad kemikk ay nlakbk &cr eTNE-Uvkd -6d ¢ zeytl ek imd ] ¢n¢
rapore d i | (hiuvwdt 2021) Haddadive Fardid(2015)s € -s@inalkordundaradyasyors o n arg@ars €
TNF-Uifaded ¢ z e y | nelatonmiu y g u | densans| éadnglzéely @k & | aapod &€t] minket i r
(Haddadi& Fardid,2015) Arcigil vea r k a d(20d7)radyogerapuygulanars € - a nmelatonidia

TNF-U JL-1 bre oksidatifstresb e | i r taez-dl| @ hitéEhvie GSHd ¢ z e y ibea r it refiromr a k
dokusunuadyasyond a jhas&dark o r u d wapouent umi( KAtr i€xal.e2§17)l

S o nolarak,eldee t t i Pulgutairlzi t e r aadrilgrie wyenduiolarak melatonininradyoterapiye

b a jinflatnatuary a nbéat seék € Isa}j ddakeddlr;€z e r Kornydicrietkis er gi | eyathya |l ec e i
koynmu K t Budurum,melatonininradyoterapiyd a jydnétkilerina z a | t € potaasiyebindéstek
tedavisiolarakd ej er l endid dHd gmhd dremeltieadi r .
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KanalKemik Or a n gGBR)MDorr Sé n é f vesBimghK B8 d el& kKorelasyonu:
Proksimal Femur K & r &&stalarda Retrospektif Analiz

Uzman Dr. Salih Kaya®
Erzurumk e hHastanesi

¥ z eAtma Bu- al é kammaapz@ksimalfemurk € roRrjyéa kdstalardakantitatif bir radyografik® | - ¢ m
olanKanalKemikOr a(GER)iley a y glagakk u | | &aresl éanné f Ve Singlansieksia r a s éinldiaxkkkii vy i
dej er | e n@d riva¥Ye kntt 2001 2025y € | d raa SFaksihalfemurk € rmédpniyled e j er | endi ri | «
322 hastaretrospektif olarak incelendi. Radyolojk d e ] e r | eamtetopasterierpelvis grafileri ¢, z er i nden
y a p &BRIké¢, - trgkanterin7 cmdistalindenkontralaterals a | femumda® | - ¢Dordsg,é n € f (Ti@Ana s é

Bi C) ve Singhindeksi(Grade 1i6) ikib a] € gns 2 Izt anic & f déenj dearnl eGBRile Singhadrias éndak i
i | iSpelrimarkorelasyonule, CBRile Dorr a r a s éinl diigglddtiskal Wallis testi ve posthoc analizlerle
incelendi.Bulgular: CBRile Singhindeksia r a s & m Id aeghti8orelasyorbulundu(r = 710.46,p < 0.001).

Dorrs é n e f | diplahastalarda®BRd e | e TipAeveBido K € y a 8 | aendcaedy ¢ k s(e=k01002).

Ay r 6BR®0.60d e ] e Bingh02nh - %78d uy a vd%Z2° & g ¢ 1°Ing&ladg | betirerfdiSon u - :
CBR,Dorr s € n é f Ve @inglansleksile a n | a rhliga® lsit e r nkarkitatiébit P I - glam@ak CBR,kemik
kalitesinin objektif d e ] e r | e n dki artskhémk a wa Wasik radyografik indekslerit a ma mlbay € c €
parametreolarakk ul | anél abi | i r .

Anahtar Kelimeler: KanalKemikOr a Dogr S € n é f BirghkKansdée, k s i

Correlation of Canal Bone Ratio (Cbr) With Dorr Classificationand Singh Index in Elderly PatientsWith
Proximal Femur Fractures

Abstract: Objective: Theaim of this studywasto evaluatethe relationshipbetweerthe CanalBoneRatio (CBR),
a quantitativeradiographic parameter,and two widely usedbone quality indices,the Dorr classificationand
Singhindex,in elderly patientswith proximalfemurfractures.MaterialsandMethods:A total of 322 patientswith

proximal femur fractures treated between2021 and 2025 were retrospectively analyzed. Radiographic
measurementwere performedon anteroposteriorpelvic radiographs.CBR was calculated 7 cm distal to the
lessertrochanteronthecontralateralintactfemur.Bonequality wasfurther assessedsingthe Dorr classification
(TypeAi C) and Singhindex(Grade 1i 6), evaluatedndependentlyoy two observersCorrelation betweenCBR
andtheSinghindexwasanalyzedusingS p e a r test,andtleassociatiorbetweerCBRandDorr classification
wasexaminedvith theKruskal Wallistestfollowedby posthocanalysis ResultsCBRdemonstrated significant
negativecorrelationwith the Singhindex(r = 10.46,p < 0.001).Patientswith Dorr typeC morphologyexhibited
significantlyhigher CBRvaluescomparednith typesA andB (p = 0.002).Moreover,a CBRthresholdof ©0.60
predicteda SinghindexO2 with 78%sensitivityand 72%specificity.Conclusion:CBRis significantlycorrelated
with both the Dorr classificationand Singhindex. As a quantitative metric, CBR may provide an objective
assessmemf bonequality andserveasa complementarparameterto traditional radiographicindicesin elderly
hip fracture patients.

Keywords:CanalBoneRatio,Dorr Classification,Singhindex
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1.Introduction

Proximal femur fracturesare one of the leading causesof morbidity and mortality in the elderly

population*? Bone quality is a critical factor in the localizationof thesefracturesandin treatment
outcomesRadiographianethodssuchasthe Dorr classificationandthe Singhindex arewidely used
todayto assesdonequality **. However,thesemethodshavesubjectivelimitations. The CanalBone

Ratio (CBR) hasbeenproposedisa morequantitativeandobjectivemeasuremertt®.

Theaimof this studyis to investigatehecorrelationbetweerCBR andtheDorr classificatiorandSingh 1136
index.

2.Methods

A total of 322 patients evaluatedfor proximal femur fractures between2021 and 2025 were
retrospectively analyzed. Radiological assessmentavere performed on anteroposterior pelvic
radiographsCBR wasmeasured cm distal to the lessertrochanteron the contralateraintact femur
(Figure 1). Dorr classification(Type Ai Bi C) and Singhindex (Gradeli 6) were evaluatedby two
independentorthopedic surgeons.The relationship betweenCBR and Singh was analyzedusing
Spearmarcorrelation,while the relationshipbetweenCBR andDorr wasassessedsingthe Kruskal
Walllis testandposthocanalyses.

Figure 1. Measuremenof the Canalboneratio (CBR) onanteroposteriopelvic radiographsThe
outercorticaldiameter(redline, A) andtheintramedullarycanaldiametern(blueline, B) were
measureata standardizedevel 7 cmbelowthelessertrochanter CBR wascalculatedastheratio
B/A

3.Results

A significantnegativecorrelationwasfound betweenCBR andthe Singhindex (r =1 0.46,p < 0.001)
(Figure2). CBR valuesweresignificantly higherin patientswith Dorr Type C comparedo TypesA
andB (p = 0.002). A CBR 0 0.60 was found to predict Singh O 2 with 78% sensitivity and 72%
specificity. The mainfindings of thestudyaresummarizedn Tablel.
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Figure 2. correlationBetweenCanalBoneRatio (CBR) andSinghindex

Correlation Between CBR and Singh Index

—— Regression line

Singh Index (Grade 1-6)

1_

0.40 0.45 0.50 0.55 0.60 0.65 0.70
Canal Bone Ratio (CBR)

Table 1. RelationshiBetweenCBR, SinghIndex,andDorr Classification

Parameter MeanCBRNSD CorrelationCoefficient(r) p-value
SinghIndex o} 710.46 *0.001
Dorr TypeA 0.48N0.05 Reference o]

Dorr TypeB 0.55N0.07 d NS
Dorr TypeC 0.62N0.06 d *0.002

CBR; Canalboneratio, an asterisk(*) indicatesstatisticalsignificanceat thelevel of p < 0.05.

4 Discussion

This study revealedthat CBR hasa significant correlationwith both the Singhindex andthe Dorr
classification. The results suggestthat CBR, as a quantitative measurementmay serve as a
complementarytool to subjective methods. Particularly, elevated CBR values in Dorr Type C
morphologyreflect structuralfragility associatedvith corticalthinningandcanalwidening.Similarly,
the negativecorrelationwith the Singhindex supportsthe relationshipbetweenincreasedCBR and
trabeculadeterioration.

TheDorr classificatiorandSinghindexarewidely usedradiographianethodsor evaluatingoroximal
femur bonequality and osteoporosiseverity.Both havebeenshownto be reproducibleand practical

|137
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toolsin clinical practice.However,despitetheir popularity, neitherhasbeenextensivelyexaminedn
relation to fracture classification. In contrast, the Canal Bone Ratio (CBR), as a quantitative
morphometricindex, correlatesstrongly with DXA-derived bone mineral density and servesas a
significant predictor of hip fracturerisk, with higher valuesindicating cortical thinning and canal
expansior &,

5.Conclusion

CBR showsparallelresultswith theDorr classificatiorandSinghindexin evaluatingoonequality. Due
to its quantitativeand objective nature,it may be usedas a complementaryparameterto traditional
radiographidndices.
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Anevrizmal Kemik Kistlerinde N ¢ kileY a Kr a s € K t a kek Merkezli
Retrospektif Bir Analiz

Uzman Dr. Salih Kaya®
Erzurumk e hHastanesi

¥ z eAtma Anevrizmakemikkistleri (AKK) nadirg © r ¢°l zeenl ;1 oi ckdlekel © | e s artaya-a & kbanign

kemikl e z y o nTedavieadremg k& t e roaltd;ulkd-pa ardnlardabildiriimektedir.Bu- al € K man én
amayalen ¢ kel iawiamsiéinl dadk&ij ¢ i | e nM° r trBer@trospakti- a | & kekraeykazde
tedaviedilen65 primer A K K &dstadahil edildi. N ¢, ktedavis o n radysl@jik veyahistolojik olaraklezyonun

tekrar ortaya - € k nxkaeskél ti anrdée mHastalar B ¢ kesn ¢, lolmayangruplaraay r eyladcka j el éml ar é
Manri WhitneyU testiile k a r k € | Bulgtlag: Odalamady .a16.8N9.9y adi. N ¢ ky® | igraptamedian

y aldy @lup,n ¢ ge | i kKgrubage® na @ | aendceded ¢ Kk k=2t 285.0,p=0.029).Son Ge rny-a K ,
AKKoéndieg 8| iak iemsi@ m e ainriskf a k t ° ¥ z al;pedidtrikvea d ° | leastadarday a ktakip

°neril mektedir.

Anahtar Kelimeler: AnevrizmaKemikKisti, Y a K ¢ k s
The Impact of Age On Recurrenceof AneurysmalBone Cysts:A Single-CenterRetrospectivéinalysis

Abstract: Purpose:Aneurysmalbone cysts(ABCs) are rare benignbonelesionsthat occur predominantlyin

childrenandadolescentsRecurrencaatesaftertreatmentvary widelyin theliterature. Theaim of this studywas
to investigateherelationshipbetweerageandrecurrence Methods:Thisretrospectivestudy included65 patients
with primary ABCstreatedat a singletertiary center.Recurrencevas definedas radiological or histological
reappearancef thelesionaftertreatmentPatientsweredividedinto recurrenceandnon-recurrencegroups,and
agedistributionswerecomparedusingthe Manri WhitneyU test.Results Themeanageof thecohortwas16.8N
9.9 years.Patientswith recurrencehad a significantlylower medianage (14 years)comparedo thosewithout
recurrence(U = 235.0,p = 0.029).Conclusion:Youngerageis a significantrisk factor for recurrencein ABCs.
Carefulfollow~up is recommendedarticularly in pediatricand adolescenpatients.

Keywords:AneurysmaBoneCyst,Age,Recurrence

1.Introduction

Aneurysmalbone cysts (ABCs) are uncommon,benign yet locally aggressivebone lesions that
predominantlyoccurin children and adolescents Despitea variety of treatmentoptions,recurrence
remainsa significant clinical problem.Reportedrecurrenceatesrangebetweenl12% and 80% with
youngerpatientsoftensuggestedshavinga higherrisk, thoughresultsin theliteratureareinconsistent
4¢ Understandingherole of agein recurrencanay help in identifying high-risk patientsandguiding
follow-up strategies.

Theaim of this studywasto evaluateherelationshipbetweerpatientageandrecurrencen individuals
with primaryaneurysmabonecysts.
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2.Methods

Retrospectiveohortanalysisconductedat atertiary orthopediccenterbetweer?018and2022. A total

of 65 patientswith histopathologicallyconfirmedprimaryABCswereincluded.Patientsvith secondary

cystsor incompleterecordswereexcluded Demographidénformation(age,sex),recurrencetatusand

follow-up duration.Medianagewascomparedetweerrecurrencandnonrecurrencgroupsusingthe

Manri Whitney U test.A p-value< 0.05wasconsideredtatisticallysignificant. Studyapprovedy the
InstitutionalReviewBoardof A t a tUgiverkityFacultyof Medicine(ApprovalNo: 7/18,29/09/2022).

Written informedconsenwasobtainedrom all participantsaccordingo the Declarationof Helsinki. | 140

3.Results

Meanageof the cohortwas 16.8 N 9.9 years(range:3i 42 years).Recurrenceccurredin 15 patients
(23.1%) (Table 1). Median agewas 14 yearsin the recurrencegroup versus18 yearsin the non
recurrencegroup. Youngerpatientshada significantly higherrisk of recurrenc§Manri Whitney U =
235.0,p = 0.029)(Table2) (Figurel).

Tablel: AgeandRecurrenc&elationship

Recurrencé&tatus  Numberof Patients MedianAge (years) MeanAge (years) AgeRange
Recurrence 15 14 14.6 31 22
No Recurrence 50 18 17.9 5142

Table 2. AssociationrBetweenAge andRecurrencéManri Whitney U Test)

Group MedianAge (years) MeanAge (years) Manni WhitneyU  p-value
Recurrencén=15) 14 14.6 235.0 *0.029
No Recurrencén=50) 18 17.9

n; numberof patients,An asterisk(*) indicatesstatisticalsignificanceat thelevel of p < 0.05.

Figure 1. Age Distributionby Recurrencé&tatus

Age Distribution by Recurrence Status
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4 Discussion

Ourfindingsindicatethatyoungerageis significantlyassociateavith anincreasedisk of recurrenceén

ABCs. This result supportspreviousreportssuggestinghat the biological activity of bonetissuein

growing patientsmay predisposeéo more aggressiveliseaseand higher recurrenceates®’®. Froma
clinical perspectivethis highlights the needfor closerfollow-up and careful monitoringin younger
individuals, particularlyin thefirst two yearsafter surgerywhenrecurrences mostlikely to occur.

5.Conclusion

Youngerageis animportantprognosticfactor for recurrencen aneurysmabonecysts.Pediatricand
adolescenpatientsshouldbe considered higherrisk groupandmay benefitfrom prolongedfollow-
up strategiedo ensureearly detectionandtreatmenbf recurrence.
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Spinal Deformite Cerrahisinde LowestInstrumented Vertebra (LIV) S e - i nSagittaln
Denge(SVA) | z e rHtkisie

Uzman Dr. Salih Kaya®
Erzurumk e hHastanesi

¥ z eAtmaBu: al|l é kamaaspealdeformitecerrahisindeLlVs e - i globalsagittaldenggSVA), z er i ne
etkisinid e ] e r | e n@d rnaYe kntt Ratospektiblarakincelenen77 hastadapreoperatifve postoperatif

SVAd e | e kalydedildi.Hastalar LIV OL3 (proksimalgrup) ve LIV O L4 (distal grup) olarak ikiyea y r &€ | d & .
Preofd postopd e | iWildéoxone K | e k testiilel, Jruplar & r &ksa& k € | ise Mana WhitieeyU testiile

y a p 8llgular: T ¢ kohorttapostoperatifSVA,preoperatifd e ] e g emé amlzéd °nset (@0r0%).i

S o n Bpinaldeformitecerrahisis o0 n r asagittaldeagea n | aralka@ b d e | mArdcakld\Wseviyesinin

SVA; zebiafj €etkisidzi | unmamékt er .

Anahtar Kelimeler: SagittalDenge,Sva,LowestK n s t r uMerelrda e d

The Effect of LowestinstrumentedVertebra(LIV) SelectionOn Sagittal Alignment (SVA) in Spinal
Deformity Surgery

Abstract: Objective:To evaluatethe effectof LIV selectionon global sagittalalignment(SVA)in spinaldeformity
surgery.Methods:A retrospectivecohort of XX patientswho underwentspinal deformitysurgerywasanalyzed.
Pre- and postoperativeSVAvalueswere recorded.Patientswere dividedinto two groups: LIV OL3 (proximal)

and LIV O L4 (distal). Pre- to postoperativechangeswere assesseavith the Wilcoxon signedrank test, and

intergroup comparisonswith the Manri Whitney U test. Results: Overall, postoperativeSVA significantly
improvedcomparedto preoperativevalues(p0.05).Conclusion:Sagittal alignmentsignificartly improvesafter

spinaldeformitysurgery.However,LIV levelhad noindependengffecton postoperativeSVA.

Keywords:SagittalAlignment,Sva,LowestK n s t r uMerteibra, e d

1.Introduction

Sagittalbalanceis a key determinaniof outcomesafter spinal deformity surgery*? Malalignmentis
associatedvith pain, disability, andreducedjuality of life. While the choiceof thelowestinstrumented
vertebra (LIV) is known to affect coronal alignment, its impact on sagittal alignment remains
controversiaf' >,

The aim of this studyis to investigatethe effect of lowestinstrumentedvertebra(LIV) selectionon
globalsagittalalignmentmeasuredby thesagittalverticalaxis(SVA), in patientsundergoingleformity
surgery.

2.Methods

This study was designedas a retrospectivecohort analysisincluding 77 patientswho underwent
deformity surgerybetweer2015and2019.Preoperativeandpostoperativesagittalvertical axis (SVA)

measurementaere recorded. Patients were divided into two groups accordingto the lowest
instrumentedrertebralLIV): proximalgroup(LIV OL3) anddistalgroup(LIV OL4). Statisticaknalysis
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was performedusing the Wilcoxon signedrank test for pré postoperativechangesand the Manri
Whitney U test for betweenrgroup comparisos. A p-value of <0.05 was consideredstatistically
significant.

3.Results

In the overall cohort,postoperative&SVA showeda significantimprovementcomparedo preoperative
values (p<0.05). When comparingproximal and distal LIV groups, no significant differenceswere
observedn postoperativesVA or in thechangean SVA ( @S V(g=).05).Both groupsdemonstrated

! : . . | 143
comparablemprovementsn sagittalalignment.

Table 1. SagittalVertical Axis valuesby LowestInstrumented/ertebragroup

Group n PreopSVA (mm,me a n K PostopSVA (mm,me a n RS V@m,me a n K p (within)
LIV OL3 (Proximal) 44 12.8N3.6 i2.9N3.7 3.0N2.5 <0.05
LIV OL4 (Distal) 33 0.7N7.1 i0.7N5.3 4.0N4.9 <0.05

p (between) fo J) >0.05 >0.05 4

LIV; Lowestinstrumented/ertebra,SVA; SagittalVertical Axis, SD; StandarDeviation

Figure 1. Postoperativ&VA distributionby LIV group(boxplot)
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4.Discussion

This study evaluatedhe effect of lowestinstrumentedrertebra(LIV) selectionon sagittalbalancen
patients undergoing deformity surgery. Although global sagittal alignment, measuredby SVA,
significantly improvedin the entire cohort, no independentffect of LIV level ( O Lv8 O L 4wps
observedBoth groupsdemonstratedimilar improvementssuggestinghat overall surgicalcorrection
strategyis morecritical thanthe distal extentof fusion.

Our findings align with prior studiesemphasizingagittalalignmentasa key determinanbf outcomes.
While someauthorshavearguedthat moredistal fusionsmay improve stablity, othershavereported
limited benefitand reducediumbar mobility ®’. The lack of differencein patientreportedoutcomes
betweergroupsfurtherindicateghatsatisfactiorandfunctionareinfluencedoy multiplefactorsbeyond
LIV selection.

Limitations of this study include its retrospectivedesign, heterogeneityof deformity types, and
evaluationof limited sagittalparametersNeverthelesstheresultshighlight thatindividualizedsurgical
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planning should prioritize global correctionrather than focusing solely on the LIV level. Larger,
multicenterstudieswith long-termfollow-up areneededo validatethesefindings.

5.Conclusion

Global sagittalalignmentsignificantly improvedfollowing deformity surgery.The level of the lowest
instrumentedrertebrahadno independengffecton postoperativeSVA. Thesefindings suggesthatthe
overall surgicalcorrectionstrategyis morecritical thanLIV selectionfor achievingsagittalbalance.
Furtherlargescaleandlong-termstudiesarewarranted. |144
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Anahtar Kelimeler: MikroskopikVarikoselektomierkenB o kK a Varikosel
Shoulda PatientWith Varicoceleand PrematureEjaculation Be Offered Microsurgical Varicocelectomy'

Abstract: Prematureejaculationis the mostcommonsexualdysfunctionin male patients.Defining premature
ejaculationis difficult because satisfactoryejaculationtime variesbetweenndividualsandpartners.Varicocele
occursasa resultof abnormaldilation of the spermaticveinscontainingreflux flow andis foundin approximately
15%of adultmenand35%o0f menwith primaryinfertility. Studiesshowthatvaricoceleandprematuresjaculation
coexistin 30%of casesFurther studiesare neededo betterunderstandheeffectof varicocelectomypn premature
ejaculation. The aim of this studywasto determinethe effectsof subinguinalmicroscopicvaricocelectomyn
patientswith varicoceleand prematureejaculationusinga retrospectivanethod.Thisstudyis a clinical research
studyconductedn 17 patients(aged20-37) with varicoceleand prematureejaculationbetweerMarch 2023and
March2025.Unilateral or bilateral subinguinalmicroscopicvaricocelectomyvasperformedonthepatients.The
patients'total testosterondevelswere examinedin the preoperativeperiod. Also in the preoperativeperiod,
patientscompletedhe International Indexof Erectile Function5 (IIEF-5) form and the PrematureEjaculation
DiagnosticTool (PEDT)form, andtheir Intravaginal EjaculationTime (IELT) valuesweredeterminedThetotal
testosteronelevel, IIEF-5, PDET, and IELT values of these patients were re-evaluated at six months
postoperativelySubsequentlyhe preoperativeand postoperativeralueswerecomparedFigure 1). In 10 (58%)
patientswith varicoceleand prematureejaculation,the prematureejaculationproblemhad completelyresolved
at six monthspostoperativelyAgain at six monthspostoperativelythe patients'testosteronéevel, IEF-5 score,
andIELT valueshoweda significant(p
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aktivitesi: %122 (%70 130) ve C4: 21,36 mg/dL (18 55) ile normala r a | édkafalesradpat @1y d € .

d ¢ z se/lblmg/dL (1571 306)olupd ¢ khwlkndu.Clesteraz n h i ldi¢ tz Safanksiyonunun
normals é n é ol aneHE&tp Lvetip 20| a s dlé&]jl anmmédrdcaka&aedClgd ¢ K ¢ k1 ¢ 7 ¢
h a s t hilinen kkolon kanseri® y k ¢ile ¢, | i wekdndei(neoplastiki | i kakkizlain) i 0° dem
ol aseéedad@ijo@&pgdd¢r Mevkut ielda Halr aars @enirdi@pril (Coversyl) , Coraspinve
kapesitabinoralk e mo t e m@mjanpb°utliukn°djur] exrBununthbirlikte, h a s t danz alarbki

k ul | aantihipejtamsifi | ,abcadikininar aa 8] E o& -d&angr, d kimtetikleyici olarak

dej er | e buhedenid!l | tedawisiACEI d ehir antihipertansibjanlad e j i k Tedavis ¢ dri a s é
klinik seyristabilolanhastatakipeden6a y Is & k benzemir atakg e - i rKiingkdré laboratuvar
bulgularé Kk € | hastadda ¢ yo, lka s AQEeé kha b b faing n egled edrgtkigjni¢e, | mekt edi
ancakalttayatanmaligniteyeb a jClLgd ¢ K ¢ knéderjiyleneoplazi | i aklizia Inijj i odeadyeénr € c €
t angldPzan ¢ mdé undur Hastayabdadkohidrr e s eaptagdnistlertedaviyeeklendi.

ACEKay nakijl iey dradkmimg r ag €Il iBik®ednetng r yealaferiika nj i y ofutthe mi n
tedavilerine(antihistaminik, steroid, adrenalin)y a rvérmez. A C E Kradikinind ¢ zeyd et émnar ak
vaskgd-eirr ge Rk bjdadilrbgyunvelarenksgibib ° | g e°l deegnéd € i kyolmi A e .

Ha st aldrjigc R nj i y o tutinetedavisindek u | | aamtiistammikler, kortikosteroidler ve
adrenaliney a nvermez. Normal C1 Esterazi n h i b(CLINH) ye kompleman seviyeleriyle
karakterizedirA C EkKa y narkjl iey oteddwsimdeken® n e ent Esarymlui | akesémesidir
Tedaviyey a mlarmayarhastalaralerjiu z ma rt laa radbéadkciaar az jl ieya? de mndan
dejerl endirilmelidir.
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Hemki ¥t e kci HRaenakolojiceg i t | Ak @k lokeu | | Biigsimzer i ne
Etkisi

Dr.¥] r et y efiatNihat¥ z ay d é n
Kst aMtlasiumi v el €fpa lesharmalolojiBiimDa | é

¥z eAtmaBu- al élkenmak i°r] e leinkc ifafmakolojie i & t iarkiéidlica® | | & ABORDEd ¢ z ey i

vei | ymnetkiriska | g,ézseéetkisngl e ] e r | eannthicrgrgebl@ | Yn® x ttKesitselolarak planlanan

ar aktbhev amgéfi ves aijblieléiif ak ¢H & rexsilisapsp r b g r a°njérnednéi rigd ikinci

sEenNETF dayciir ¢t ¢ ¥ing e n gahdftasrser eemdiveklinik farmakolojidersleriv e r i | Bi ikttiim .
°nceesbnrAkERIcked | | aAnkéetihé A KKMA Kk EH Icléd | | aAnkétid € A K-R) ¥eK | dan

Etki RiskAnketi( K'Y EURyAg u | a Werler SRS&9.0k u | | a aralizeditdiardp<0,05istatistikselolarak

a n | akabllédildi. Bulgular: Kat € 1 e mad&r taa |I&ninal N &¢ %80,1'ik a d ewjdréenci | er i n
RDUQLli - ? ntestpuany ak €6.6c min=33 maks=42)iken, RDUQ2 i - ? nestpuand gk €k

( 13 . 5NIBNdB Farmakoloji e ] i tsiomir a bee p Pd - edk & | aanl t§g@ kz | FOMOL).

¥ renc%ld & riamsiet esaint | arbdd]i &nEms &rkd -re k @ 5 1 ainléd farkasici
(parasetamoleN S A K a + uvebugrubuni | yanetkiriskp u aannél @lardkdahay ¢ ks @lku n mukt ur
(p=0.009).S 0 n Earmakolojie J i thiemnik,i°rferleinkc a k & tl da@ il th hilgid ;e eveii Ina@A

etkiriskf ar k é narat & ij BBRuét, @azuniyef n c farmakolojie 7 i t ivakatemelh, interaktif ve

klinik uygulamalarladesteklenmesgj e r e kgt®i sjtienrime kt edi r .

AnahtarKelimeler:¥ 7 r e nldé mieir K e BedakisiKl Kul | de¢ m& | endi r me
The Effect of PharmacologyEducationOn Nursing St u d &mowled§eof Rational Drug Use

Abstract: Aim: Theaim of this studywasto evaluatethe effectof pharmacologyeducationonnursingst udent s 6
knowledgdevelregardingrational drug use(RDU) andtheir perceptiorof drug adverseffectrisks.Method: This
crosssectionaktudywascarried outwith 31 secondyearstudent&nrolledin thenursingundergraduatg@rogram

at a foundationu n i v e faaulity bf\health sciencesThe studentsreceivedbasic and clinical pharmacology
coursedor 14 weeksBeforeand after thetraining, the RationalDrug Use Questionnairel (RDUQ-1), Rational
Drug Use Questionnaire2 (RDUQ-2), and Drug Side Effect Risk Questionnaire DSERQ)were administered.
Data were analyzedusing SPSSrersion29.0, and a p-value of <0.05 was consideredstatistically significant.
ResultsThemeanageof the participantswas20.16N 2.10years,and 87.1%werefemale.Thes t u d gretésis 0
scoreswere high for RDUQ-1 (median= 39.0; min = 33, max= 42), while pre-testscoresfor RDUQ2 were
relativelylow (13.5N5.3). Afterthe pharmacologyeducationa significantincreasewasobservedcrossall three
scales(p < 0.001).A total of 38.7%o0f the studentseportedusingoverthe-counterdrugs. Themostfrequently
usedoverthe-counterdrugswerepainrelievers(paracetamobndNSAIDs).andthisg r o wWmudgssleeffectrisk
scorewasfoundto be significantlyhigher (p = 0.009).Conclusion:Pharmacologyeducationincreasednursing

s t u d lemowledgéevelof rational drug useandtheir awarenes®f drug sideeffectrisks. Thefindingsindicate
that pre-graduation pharmacologyeducationshould be supportedwith casebased,interactive, and clinical
practiceapproaches.

Keywords:StudentsNursing; Drug Therapy;RationalDrug Use
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1. GKRKK

Denyva] ¥elgeakegil lceu | | a i & mé& iklinie b U h g u bygun & h a - bireyselé ,
gereksinimlerinaiygundozda,yeterlis ¢ r eehenekendilerinehemdetoplumaend ¢ K rpakyetle

al abi | meé lelrtiiaddand *dTedawa ndarite & e - yazaehekim, d i hekimiiles aj | & k
kur umlrae -ceditde | & o € rk d keimla @ € r Hastayaaygulayanvetedavie t k iile | i J i
yan etkiler y © n ¢ nhdaesnttakip @denh e mka k @il c&u |l | ansomm@luluka ak €y an
tarafdardeér .

Ak edimagan | lau | | a ofazaé | lau | | a ngereksieseantimikrobiyalk u | | aorale me +20
for m¢gl asdahauygunar @mas @jnmen e k s iaykdernlEed rkémig kn& I, a vuyguh ar a
olmayanr e - yea zé Ir rea skau,e Il ia merdkanalsae- keraikeaddinetedavia mar € €et esi z
kul | a oardkmaseéeml ®nabi |l ir.

Ak édlnagani | kau | | @ h & edahiltz¢ dne, n yPardeabiisia | droblémidirved ¢ z el t i | me s i
g ¢bira | é k blarakkalBuledilmektedirGereksizvey a nil lée g u | @ Imgami@gorganh a s ar €

ile s 0 n wabilersdb i r s a kdor@runanedenolabilmektedir.Bu nedenletedavii - i @ - yazae

hekim, d i hekimiile s a J kK ®©rku ml tedawei n-duggulanacak | a Hhlaa © & lygulayanve

yatanh a s takipedenh e mk i raeléid rddanl | a rPéennedma & rk € a d & € ve Hilginingé k

art éeralemdBudkdenldisanse j i i ang r a mlédprhekimivah e mk i°rjerleinkc i | er i
i - ii Ink@lgisini anlatantemelfarmakolojiy a s éa lkaéilldadat | | a d @& migiikafarmakoloji

ejipr ongr a mevautod mam @ mFEH i mg nr e doa]t réenndakibamdliave sentez

y et e naerjtiéftia mvaldave problem- © z ¢ ndl¢° nndarknakoterapie | i t iyamvenineesi,

° | - yegeribildirim sisteminink u r u | uMaaskeéplnaung P & i & nddetininrevize edilmesi

gereklidir?- 5 ¢°

Ak éil Idaur | | a n¢él nkeerfrdz ag ogluklarmeveutturG ¢ n ly @ ik aantibigotik,y ek i | / K é€r me z
re- etleiyleaé-rd @k é n chaeckamaden e - e § a gad @ nlau lalka nné:l mkagsnéd ¢ r .
Re - e ti d smillanarakk i k ikendim tedavi etmesi¢ | k e my a yde & °Bud riedenlelisans

pr ogr geteetnégi hekimi ve h e mk i ° jerl @ rkclisassipm ey P @ m@glimb a z | é

e d i nidlia kiendinitedavietmeh a k k BinP cheb imevguitur.) | k e mj &z dédaif -aanl € Kk ma d a
bireyleriny a k | @K € k 3 acknédlnicBu | | dkel&ine uymadanr e - et &bkl andeéefj
saptafméxkt ér .

e

Lisansp r o g r averien fdranakolojie | i tilé taplumsalk ° k e nl laé-kendikendinetedavi
bilgileriniptale di | i p/ Ak ellti®d Il liaps @ imé magerdsived k | hilgierin verilmesi
gerekmektedir.Bu amacau | a kimaik B - yaramve hastatakibi yapant eégi ke ki mé i J i

h e mk iprogram® i r e n ¢ fafmakoterapg ¢ i Tncesimevcuthilgi seviyesinitespitedecek

° flesty a p € lgareklisieFarmakoterape j i ¢ @ nma & wedintekrary a p € P ina € @ oilgil er i n
seviyesindekd e J i wve@ enl igklisnmier ecekt i r .

Bu a maile bu - a | éserizinde,bir v a k¢érfi v e r s202L22seijnictg med % nme mi nd e
Farmakolojidersialans a | Hiliialérif a k ¢H @ meksiid ibde k k pdt idjmik ¢ jtreesrici | er i n ¢
y ¢ z yvedlen Farmakolojie J i t i avk &ililckeun | | & ra& rké& vedilgil sevikyesi¢, z er i ne
etkisinin® | - ¢ Ihadeflenmektedir.

Bu - al e ksadeckfarmakoloji dersi alan 2. Sé nheefmk i ¢ jed & kiteiilgle sionu-1 ar
tartékélacakter.

2. METOD:

¢tal éxbmanmleami o &s d a@kdnuh i v e etikkurulendain al @ k anaya | é n mé Kkt ér
(Tarih:08.09.2021,N0:141). Takiben S a J IBiénderi F a k ¢ ldteksairvé B g @k i b ®ll § k
bakkanladjdsenkek Bilgidar i | mi kt i r .

¢ al ékesiiselbir - al é Kk Khadadkhny Ini v e rSxai] tBdgdlari Fa k ¢ Heengii r el i k
bol¢gnmbleuyan2. SerPgfr eniei202e2ej i ] meytéidr@d®° nemy ap el mékt ér
¥] r esnacyagsléd uf umnekkeemlveeal @akfmir enkal @léyearpeé | mekt er
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¥7 r engid%®m e midhadta3 saats ¢ rfarhakolojidersiy ¢y ¢ e r i | Farmakolojir .
dersi - e teimngl vie klinik farmakoloji olarakg r u p I a n d Eemed farmekaloji dersinde;i | a -
t anéim@ar mafsdrtmiklaa -ev,earry&ni Faemak®ddinamikve farmakokinetikprensipler

veklinik ilei |1 i m k1 at éKlinth&amakolojided o | ave solomumsistemi,deri, kas iskelet
sistemi, sindirimve¢, r i sistem,sinir ve endokrinsistem,;, r evab a | € istdmih@aks t aillee k| ar &
ilgili i | a vithnain, mineraler, bitkisel¢, r ¢ wdaekréill ¢a@ | | premd@paria n | at €l mékt ér .

He mk i pred g tkjla meé n cilk farmakolajidersib a k | a n\g gonf@&mattadojidersinderbir
haftasonraDemografikBilgi Anketi, Ak é KIlckeu | | Anketith( AKK)AAKk EKIclEu | | an é1dl
Anketi-2 ( A K®)AK | dan Etki Risk Anketi ( KYE R % g u | a bhembogrdfilkbilgi. anketi22

sorudano | u Kk ma K& & @ edémuogradik bilgilerinin y a n éailetias a | peésdéneli, mevcut
hastrad -éekt,el kKUt b ddtbd wmetkilerih a k k oruldra or u | rmwkketl lc i -

k ul |-hanketitoplumb a zyle@ i k kaikréll kcleél In| bilgignnd e J er | geadéevele ink

g ¢ Vv e n iy laip retirienjiadtir. Anketpuans k a 0-42a € a vye&pdaga r tata&klédlda& | | aném
bilgisi a r t ma kAhkat@ré(r3.puana | a n & k éiElokeu | | bilgignmsahipo | d kgbui

edi | Mikka kaé& | anke&idy toplum b a zdiel i e g? i } § énk ly ¢ k &keoik

h a st a ltedaviprensipderiile toplumb a mlékku | | a d @l-dtakri®&mny ¢ ¥ € ni Idairr 1 i 7 i n
30 sorudano | u k ma Barutardemnel tedavi prensipleri,temel i | hilgileri, antibiyotik,y ¢ k s e k
tansiyon (hipertansiyon),k e kltea s t @ibbetpsenellitus), a j kesiciler ( N S Apakesetamol),

© z el gruplarl( ik a r aycei t] neer reihal ygtmnezlik, gebelik, | o hu s a | & k-/ol caukktd ausky o n ,
y a K | dé°l neekwitarpin/mineral/bitkisel¢, r ¢ nH @&@p s a mavé& iigili d @ rt e r iacelgneréke r
hazér | BiAnkketkesotdanh a s tvail [E&k-reak énjamh a kied topusiiBa z e nda
bilinenT ¢ r lsimleriny a n datirtgisimleriparanteda - er yaiz@ed ené kKt ér .

Ak éil Idaar | | anketiZie-d en- eg b v B ntedtlariy & p & | Anlé &ilt Idaar | | anke@ m
206ngen- eril-illnitjeib sazsbgdarh az e r | sanch@zkang Ar ¢ bame ur ul mukt u
Sorulari - kapsamg e - e rolria(k@®), ° | - & ] € kaksamg e - e rindakdinink K GK))

ge- ergPCisltig0,42ne >0,67,s € rila)svéfinal © | -ferkduo | ukt ur Adketim kKt ur .
g ¢ v e nidéhierslaip]jl iaAnketkinbitgidestio | d ueptmaddelerinirbenzery ¢ - | ¢lkmaed €] €,
maddeleriki kategorilis e - e n(ekd-jemn b £ w Jelbp cevapi - e ri d iKjider Richardson

20 (KR-20) testi uy gul a nAnketint k&-20. d e ] @183 b ul u nvaugks v e rkabuli r

edi | MRnkettédro.] aewapl, bilmiyorumyaday a ndeplanarsorularad puanv e r i | mi Kt i r
Al é n maksinkumpuant ¢ sorulard o j aevapv e r i | @0 pjui annddeétr € | &arh cdpRIgreen

art taklelaad | | Egisthima r tkabuled i | mi Kkt i r .

K| yanetkirisk anketineT ¢ r k i ry e -0 elkerrdekeéndinetedavii - k inl | d d &éalilerrer et el i
kul | aveTey rakni sy @l® @ gklordkrh a s t a ltedadvisiralak @ h | Rhiell aa-n/modekl a v i
dahile d i | rKiak téil rehanic lEid-a Ik ¢ nydnetkigskineg © r keyanetkiriskid ¢ K ¢ k-/ haf i f
yéksekka] adsl@anrdaasugguribe® r dhiff akamar et b &€ ma@lr&katkiarmé n a

d o] yametkii - fiskd ¢ K ¢ k /A Hdf@ikfa, oh® i yametkii - fisky ¢ k s e ka/ ncli adnuéi n a
gelmektedir. K a t & | €fikmic yok igerbilmiyorum Kk € k ls & R @riessti e verli0 wlarak kabul

edi | nPuanlamar - i kar ehleldrakanmel@ile - ar p € ITrgarklt aé-ri \genlen puanlar
toplanarakoplami | yanretkiriskp u abnuél un mukt ur .

21.Kst at iAmalizi ks e |

Bu - al é kverged BM SPSSStatistics29 000 kul | aradalizeda k nii knté@ml.ay éc e
analizlerdekategorikd e | i k ki el ni | wekitéren (%) k e k | ifadece @ i | mMdemleriri normal

daj eélygumaup o | ma dognjalik testile b el i r | & h me r ttiaftneérnibigilgriéle €
akéllée!l | avaBdlen | yanetkiriskanketlerininpre-posttestanalizindeortancalmaksimum,

minimum), ortalama(standartsapma) mannwhitney u testi, Spearmarkorelasyork a t s atytenis € ,

testi, wilcoxon signedrank testi, pairedt testk u | | an Bk ma kf &t k bdikednesindg
dej@®r0adi vland a] ea nllealarékkabule di | mi Kt i r .

3.SONUC :

¢tal exk3h& § a eknactie | ¥nje K ¢ @ cyi.al&e rt iarl 2a0mals@#e268170, 1 dirsipeti n
kadexjde e n cosyedemaografik® z e | Itablell Geg@ st er i | mi Kt ir.
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Tablo-1: ¥ J r e n cSosyedambgnafiké z e | | (N:&L) er i

Tan é&tzéeedd i k n %
Anneninmezuno | d okulu

Okuryazad e J i | 3 9.7
Kl kokul 13 41.9
Ortaokul 6 19.4
Lise 9 29.0
Ba b amezuno | d akjlu | 152
Okuryazar 1 3.2
Kl kokul 10 32.3
Ortaokul 6 19.4
Lise 9 29.0
i niversite 5 16.1
Ailedes a ] peraokeli
Var 3 9.6
Yok 28 90.4
Bir hekimt ar a fr &n ed irel
ves ¢ r Rl | diniéell aa-
Var 3 9.6
Yok 28 90.4
Doktorad an é Kk mad a ry
duydujren e ldesuil zI ¢
Var 12 38.7
Yok 19 61.3
Bug ¢ tkaglark u | | @inidleg
nedeniley a Kk aydnetkie
Var 4 12.9
Yok 27 87.1
Ailenin bir ¢, y e sk wli Inabir d
i | reedeniley a k aydnetkié
Var 2 6.4
Yok 29 93.6

Kat el é AK BERAmetegtartancap u a38.6 (min=33; maks=39)b u | u n MAIlk& pLeams5
czolidufluat el éanceétll daa € Inkilgisenesahipo | d kapule d i | mMnne,baba .

ej | seviyesir e - et lelsd Izl aAK&MAS daptanarpuanlare, z e r birretkiso | ma mékt ér
(p=0.729,p=0.551,p=0.952s € rilg mannwhitneyu testi).Ka t & | & Ak I&Apactedortalama

p ualnm3é 5WGI. Bn minketterarl .é nnaaksimlnpuan30o0 | d u | kuant @ | éankcédll caé é n
kul | bilgist z2na yolarbkd e | er | e n dnne,babamj Kk seviymsi,r e - eit leled [zl an é& mé
A K K20 daptanarpuanlar¢, z e r birretkig o | ma m(@=0.089,p=0.988,p= 0.146s é rila,s &
stutentt testi). A K KKAve A K K2a r a snegatfkarelasyortipie ] i ¢ li anb i d eepcted frmé k't ér
-0.093,p=0.617,Spearmarkorelasyoranalizi).

Kat el emwmB8 8| @2é ¢ ai leled 1z| a mayang € meA]t fkesiciler (parasetamoIN S A K

i | ®&ng érke- ekebl a@nallamu Ktau ré.l é fbd 8 1 @B4Binl medenliyan etki

y a K a dkédj teenl eeontc.eé4sénifendebirk i K i hriedenliyanetkiy a Kk a hé&gané n @i kKt i r .
Ancak k at e | é nkamad yanretkianadeniile klinik k u | | a nkeamddadnrl élluayrma mé kt ér .
Kat &l éimlcy@nlethi anketiriskp u a5808 0 N4 & 1. U n nRiex-teuirelat Izl anialnal-ar én
yanetkirisk p u arneé- eit lelsuilzl a n md y smmétkarisképru aila le € y a s vedkngrup K

ar as dankdan k idmll & n nilakla2u r
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Tablo-2:Re - eveRd -i e KélgullananK a t & | € knic @& Edkir Aaketi RiskP u ave é
Kéyasl| amaseée

K | yanetkirisk anketipretestp u a n é

Grup (Ortal amsafsaj*anda P
Re-ef élawlzl ar

Var 779l§|401. 3 0.009*

Yok 338N446. 4

- - 153
*Normallik testi,** Studentt test |

Farmakolojie J i ttianmia ml a sodralk d ta@ | EAKCIKEH A K I®A ve KY E Rpbst test
yapél Kak € E e hec Edniettegan d épudna n & aolabkaa r t vedpretests onu -1 ar é
k €y as | aonay® jéd&aadtap k & mima [@adblo-3).

Tablo-3:Kat €| € priepestTastPéura nvela& yva s | amas é

Pretest Posttest P
Akeil ldeew] I Ortanca 39.0(33-39)* 42.0(3142)* <0.00F*
anketil (minimummaksimum)
Akélllclq'eull; Ortal ame 13 5N5 23 66, <0.007*
anketi2 standarsapma
KT ymnetkirisk ortalame 590R47 1274.9R1 <0.00r
anketi standarsapma

*Normallik testi; **Wilcoxon signedranktest;***Paired t test

4 TARTI k MA

Bu- al e hhmand a°rj e | ei nkc farmakoldjienji inP nones o na & 6Bl kel | & AEKKE

bilgi d ¢ z e wd ielrgan etki risk a | g € | adreéfni dka knie r | e n drarmakolojiei jkittiirmi
hemkic°rjerleinkc ia k éif ldaaid d dilgisi veé | ymnetkiriska | g¢€zseér olumid etki

g°st AKKRAAKKZAeK YRR uUuan!l af Ecvadmaas amlit@apaanmékt ér .

Bulgular,® J r emununtoplumsalbilgi d ¢ z e yAiIKrKdaev r a f &K@ )éank | agnygree ¢ e

iyi, ancak mesleki/klinik d ¢, z e farcthakoterapibilgisinin ( A KHR)Az a yoél fd u j farmakaioji

ej i thumiks i k& p § idté@yaleanyemu Bu buur|. g ddstekleyen a | & knmeeclttarr
Kkisan&iw&dp r enc iAlKdbilgi-tatdmed avr akh @ k| @jr ietnyegnk e IgPisjtiemrie n
bulgular,temeltedaviilkelerine dair bilgi d ¢, z e yeijtimii h e r laerdti tkappeedené al é Kk mal ar
yayenl hmeckter .

¢ al e k maophendbdaadilggi © | - ,eKnK-RAp r et § g tk Grieeidekibilgiyi © | - AeKNK-A

pr et dg k-gekknnfatsocepdl ¢uzntbilgisidin meslekid ¢, z egy¢dvee rel- iet e / weizlgnu | a ma

i -yeterial t yapgyamada&joangr A&katlegdet ut u mlianrcéenlébim d i ] i

- al & kwemeld ar k & nhdradmarinésiekibilgiye d © n ¢ k nge°dsi tjeir'i®d amhi ékktmarmeé z d a

AKKRAile AKK2Apretests o n u alr ars @gatif&orelasyone j i Ibiurhiunmamei r el i k
°TrencAKEgEehdet itemelvekink faimadkelojie ] i t imerkeaii onl S megmi ni
vur gul atm|tpeddkyonela d a y | sadec@eorik bilgi d e j vakhtemellive klinik karar
vermebecerisik a z a n dfarmakateaagie ] i t i gné ree Kk Igi®Isit Jeir nfie’k ¥ & @ k ma meé z ,
mefregdcatlaeyapil bdadn@ko®jli m&k (tgmielh Klinik; sistemb a zkl éégrdede

° | - ¢ IkealzialneEarl laagl®es) téearéneess@ 0 @ abeletiea® n e r dedteklemektedir.

SajbekryacdazdRiKée?neml TgrikSayjeODRr ya¥hr bkRJaédreik maseé
(2016) T ¢r ki gerels d ¢ d lelkkr y adzéazr iygyjedi eveysil s @r 8 BInsralpg @ mékt ér
S aj bilgiskiee r i mnlamgd e ] er | eekulanmabe s a ma keksiklikiere d pt aniékt er .
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] gandan T ¢ r ki yazanedenr e - e ti ¢ stdmimi kolay ve r e - eti @ skiuzd | ané meé
ygéntBara.l t yneeprx i ¢ jet € kc ilidarsmpir migm d&rmand gi / alleekkanl! e
Kl amalsaé ma k Bada&l éXrma,f tsestengalkfarmakoloji dersinin® nkabulleri

ne¢ kKt kiimé éhd i 1gePcseat jeir nmdamdakr eed ied &klai il 2 a in €4d jukégciler ve

z e | gruplarl (gebelik, b © b r e k/ kyaert ameikjbeikihia,s t rmelvoaitky a kgibig i - i n
uygulanacakedavininrisk-faydaanalizivei | a -ul yaarréénl a rkéntremdikesyoibiggisinin daha

dag ¢ - | en dinreimPAiedsiir .

Re - etidshaillanan® j r e nicli slareetki risk p u a n | aarr |éauerecédedahay ¢ k s e 154
dejerl endiBumbugl,e%jdri e nc ki & isleddeneyimlerinin risk al gés éné
Kekill enddgebphndegcaegakihjerdé m ¢ il {mpatkilerinedairba k| dpageéeyi

f ar kendadl¢selgllkanrh & @i ri °r jerl @ rkc verilea farimakelojie | i t | adversidlea -
reaksiyonur a p o r lesfarmaakogijilansk ¢ | t ¢ g & nle @n dg eri d knit eksfictmeltedir.

Y a p € | a nfatreakobojivei@makovijilansderslerinini | rska | g @€ é m &vedahagly v e n | i
uygulamad a v r a n € & k etr tgiRj&it e r%° 1ARffir teiare.k @ b | @ n élgehadikle

dahag ¢ v @1 Igié | a nMeslékifaandik®lojie ] | buarhigdad &z el t ekt edi r .

¢ al é K mpostiestte & | - ddatneé amb @ gt ad imp & & K reaplarak édan e m

k azan épafaleldraHe mki P §lIrielnc idjeirtimpnd a h al eilgie vei ‘nz qa¢g veni
art er agbislteecrétflithji st o rr hilgiveriska | g € sarntodaigstag ¢ v e hemi | i

dei | y@% net idmi] katherermea - & s &ritikd°anne sabiptir. Ancakd a v r daenjéikk i k1 i J i n
k a |ommildesii - § gir eckakiglie] i t igdregldéviurigul 3% mexkt ér .

|
a
a
0

caoc< g

Ej it etkisinide ] er | eanrdd a anetkeat €1 ¢ me € farmakelojie J i t° inmiees i

sonP hsyanp € lema sng ,ana h a ketkissnidroij m oréhyah o y mu K @ lu lr aAnKeK Aa n

1, AKKA® | - e k [dadha®inngen- eve b ¢ k e nandizlerinlky ap éd Im@&®&d e, ml er i n
biimselg¢ veniardtigrn makthg déern.al h & E%® ma s leb, &jmleén | risking k
azalt mBk adleliak le @ gna-M@an | eAndakl-i al. € kKaneayy@&fm Idewar d ér .
Sadecdir¢ ni v e vesieétnsEd ¥eqd ra deycaip € leleedilenb ul g wleanredd enebi | i r
azal t malKti a dugun vadeli bilgide k a | & wee Klirgk] @gulamalaray a n s étakgps é

e di | meMuilexdevaplardainutmaveh at € y b a heak édljudau | mal edeéer .

5, S0O0NU¢

Bu- a | éhkemmak, i°rj erleinkc faimekoloji@ d et iarkiéirliéag | | hilgié me eveil Ina -
yanetkiriska |l g@aané Rénl-@adeegd ajt @ewaypiap tei a Hadmakol®jivenekké | | caé-
kul | @phé& mé rbligedréizreiywr knd eil ltgtgivieih,b r K B naratl &1 & ajedim jeenr
- al swmal Heluyumidur.

Mevcut bulgular mezuniyet © n ¢ dasmakoloji e J i t i vakantemelli, interaktif ve klinik
uygulamalarladesteklenmesigerek t i jortayaik o0 y ma k Galedeka r. akt € rdanad enm idka
°r ne k-lochmrkezlit a s ave lmumvadelitakip® | - ¢ rid eefriipt smgr a neltakriénn & rj |

dej er | endAyrria¢naetl iiydil emeéoohkdilgiyed e jdial v, r daenjéikk ihédéfleyen n i
y°nt edab é a k| gerekmektedir.
6. TEKEKK] R

Kéymleatl k él daolcangtibr. Ay kNa | F¥fzary@&Ine veDn ¥ ] r ejty elBuygu

Ay dak | €dthyeak eddikopum.
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8.EKLER:
Ankets or ul ar é
8.1Ak éKIckeu | | &AnketriSor ul ar é

1) Sadecéhekimleri | %an e r ibalunabiire
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2)Benzerk i k a yolrylaekréin | ialrtavsiyésmddulunmaktas a k gaktara
3)Ha st al a nidl&fdavisigdaz ldtai y aotu@ont énzacda@ktoebelider.

4)K | a -dumluetkiteriy a n éolurdsazetkileri deolabilir.

5T¢ml aay wmaetkileriol ukt ur ur .

6)K | doktérunb e | i zamatairja | € k3 @knakn @ ache jl iel di r .
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NKI a-deyatekk ar &In@angrearsesuliannjati al | m&tf earedcan ebi | ir .
8)K | dokterunb e | i tedavisi¢jr beyaincakullanmamak y i | eergelleyehilir.
9)Bitkisel¢, r ¢ n | @aryerimekain | anél abilir.

10)Bitkisel¢, r ¢ nl &t € kadartdd K e t i & anp biezjaar yaktue

11)K | tadavisia | & hekhangbir istenmeyeretkig © r d ¢ ] dungdpktbeimuzad an ék mal éy e z .
12) Hekimimiz tedavimizid ¢, z e n Ihadenkkllanmaktao | d u J iu Imai kzitirneligiz. | 157
13)Tedavis € r alemdmitizyihi s s et tiil jJair ml aleeseliliyize

14)K | a - | evdeBendészaék | a gha me ke ci Z a osdrabdliaza

15)Heri | ateda&vis ¢ rbeldrinee k i t t i r .

16) Bitkisel ¢, r ¢ tamamerz ar ar sézdeéer .

17)K| ahetyagkubundaa y migtardak ul | anél abi | i r .

18)¢ o & a y ie ldallanmakd e jyeterlis a y i€ ldkallanmakiyilek me g ajil ar .

19)Dahap a hdahiéel a dahaetkilidir.

20) Gebelikteheri | qaev eknulld anél abi | ir .

21)Ba z & a -bl aajréenhpmd® & le lvlair jdie r .

82Ak éKlIcieu | | aAnkétinRSor ul ar é

1. Balgammevcutolsuno | meaP skésry, rteddvisiin - hastay® k s ¢kesigikerilmelidir.

2.Fenal ak aiyi hissetmegeimastayalk bir bardaksu verilir.

3.KI fai-r ma s a fverilertbigiter tamamerg ¢, veni | i rdir.

4. Orijinali | eak d geheeiki | a gl° alabay ¢ k $edakiedicie t k i gahiptir] e

5. Orijinal i | tadavisindgeneriki | tadavisineg © dabaazyanetkig ®© r ¢ | ¢ r .

6. Antibiyotikler grip,s o j aulkg éin-lkarfld anél mal édér .

7. Antibiyotiklerle tedaviedilenk i gelecektea nt i b d i b tenfekdyora - € andskadl t endadeéer .
8. Gereksizantibiyotikk u | | atkirdikiegnina z al m@olaé ma .

9. Hastakendiniiyi hissedersg ¢ k samskontedavisii - kK nl | a i doaunuazaltabilir.

10.Y ¢, k gamdiyoni | b a & t yaanneédnedisehasta | a 35ary, futmayabilir.

11.AK a@uzté ¢ k e azsebrmevemeyvet ¢ k et isifaméanth a s éynglesn el t i r .
12.k e khears t tadavesiP ngboyus ¢ r er

13.k e khears ttedavasind&k u | | a h & |-tddaviedicretkinlikleriy ¢ k segdnetkileri hafiftir.
14.k e kHears t Betla@i§iié- ii Inad d a&mll I a n éaswies téengdigilir. n i

15.A] KesiciK | a alkolalanhastalarday ¢ v ekrulld anél abi | i r .

16.A] kesicii | akahbaars € & c € @ ialplkrizihi tetikleyebilir.

17.A7 Kkesicii | a -bl°abrréerd li @ g ma etkisiyektur.

18.K| aK& ma ®iojz @ kolanhpstalarday ¢ v ekrulld anél abi | ir .
19.K| aB9 ab®k u kolanhpstalarday ¢ v eknulld anél abi | ir .
20.K'| agebebkreg ¢ v ekrulld anél abi |l ir.

21.K1| aemzianed ° n e mg mvdekrulld anél abi |l ir.
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22.Knt e-ronceu kd walr Idaam & vedozia-kg v e biriklaiyma kt ér .
23.¢ 0 c u k fozlakona | ah d a& r |tezhaemidikkatea | é nmal édeéer .
24 Bitkisel ¢, r ¢ n kukarniénl yneaisl®@g | &joe mamaAsn& ml i di r .
25.¢ o & a y@ghry, z e retkisiatani | adahaigirntedavietkisiy ar at ér .

26 . Sa] gkgbihafifhéea st a tedavisinde é n eit leesuilzZl anél abi | ir .
27.Re-ekesianar-amet al-a takriémleijJi ikrtii rebi | ir. | 158
28.Saj | kégréeunn maitam@inmineralhap dgae &wl il anél mal edeér

29.Vitamin-mineralh a p b @ v & n velyanetkila Ir u K triskiryoktar.
30.Bitkisel¢ r ¢ nt e s & th alleibepabek ul | a tedavienb k i@ mlrityége@eweni | i rdir .
8.3.K | ‘an Etki Risk Anketi

1.Morfink u |l | a n gandtlérjsié medira

2.A] Keasici( NS AIKIKQu | | a n ganédtla fislé medira

3.KanS u | a n(OralArgikoagulan/WarfarirCoumadn) k u | | a n &anédtld fjsié medira
4. KanSu | a n(dspirnd@mg)k u |l | a n gandtldfslé medira

5.A] Kasici(Parasetamol/Asetaminofek)u | | a n &dndtld rislé medira

6. Ant i bi y oKesidi tAfnpksigdin-Klavulanik asit+ParasetamoKombinasyonu) beraber
kul | an gandtlarjslé medira

7.Mide Koruyucu/AsitS a | g& s & IKté eaa¢PdotanPompakK n hi b i tkur 4 /amBHdnetld | é nd a
riski nedir?

8. Steroid(Kortikosteroid)k u | | a n &anédtla ffslé medira

9.KanY a] A nmn a |Ktl eaqSHatm/Fibratk u | | a n gandtla rjsié medira

10. DepresyormedaviK | a {Ant@eprésank u | | a n gandtla fjsié medira

11. Allerji Ha p I(Gral Antihistaminik) k u | | a n gandtla rjsié medira

12.D Vitaminik u | | a n &anédtlafslé medira

13.CVitaminik u | | a n &dndtld fislé medira

14.PenisilinK j n(ErekainPenisilinG 400.000lU) k u | | a n &andtldrjsié medira
15.Kn s K] n(RaenteraK n s Kkluil A )a n &andtla rjsié medira

16.Uyku K | éBenzodiazepink u | | a n &andtla jslkad medira

17.K a n s @addvigiik - DemirH a gAmemiTedavisii - OraDemir)k u | | a n gdnédtldrjsié n d a
nedir?

18.Kemik Erimesini¥ n | ely|g@ifosfonat/Alendronat)k u | | a yaeetkidigkinédir?
19.KasGe vk €Ti gbkok ul kas @&dhdtlarjsla medira

20.CGripK| B o B 1 a n &andtldrjslke medira

21.K | \& GreyfurtSuyunurBeraberA | & n haéndeyanetki riski nedir?

22.R e - e K & lsulanmak/KendiKendini Tedavidurumundayanetki riski nedir?
23.Re - eveRRd -i e i €& sbergbek ul | a m@dmoralagaaetkiriski nedir?
24.Bitkisel¢, r k o | | a mwdmoralagaa etki riski nedir?
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Peritoneal MetastazlardaS i t o r eCergaki veiHfé p &¢ n Kealn évelTar t é k mal é
Alanlar

UzmanDr. Turan Eray Seven
'S B ISincanE ] i veiAm a k tHastamesi

¥ z eA ma PeritonealmetastazlaflPM), b i r solidk ¢ m° progrezuolumsuzetkileyenileri evrey ay €l é m
bi - i nB8idti or. eerghk {Cytdreductive Surgery, CRS) ve hipertermik intraperitoneal kemoterapi
(HyperthermidntraperitonealChemotherapyHIPEC),lokal-b © | gkendradd aj | asyaajrhagkly € | ekt i r mey
hedeflerBu- a | €20182025ar a s ay @ mtardondzek o nt ¥+ al & g koasénaubildirileri ve
metaanalizleré Kk € | ER+aH|I PECK i rPlzieftilnei nBalgutare Kolorektal P Mé ?PRODIGE7

- al é CrRe&dkeleeen30d a k i &kaalipiatinH | P E ©O&Eidayrit € r nopldset] eern@iIRO6fazH . 1

- a | é kizola rezekeedilebilir olgularda perioperatif sistemiktedavininuygulanabilirve g ¢ v eor Idiuj unu
ortaya k o y mu kQOwven kans@rinde,interval s i t o r e aer&hsiney(lotarval Debulking Surgery, IDS)
eklenercisplatinH | P E GéniPRShemdeO S dld &1 ¢ésct &, OVRIBEE 1 6 ik maporuvelOy € Inihaé k
analiziyle d oJ r ul an mi@d« kadserinde GASTRIPEA, OS f a r dapamazkenP F S didyi | e K me
bil dir %0 KiCRS,PMy ° net ibmil kiermH[ PEHCeky ar & g enfipme, ajans ¢-E 8 &

pr ot o kehbsgas e - i ma jn le évdr&anserindeg ¢ - K a.n € tdéskekiehirkenkolorektal kanserde

s e - iolgutardek o k A In le u midekamserinddsear ak ta&krama s éndadeér . 5, 6, 7

Anahtar Kelimeler:Si t o r €adrghkH & [f PesitpnealMetastaz;KolorektalKanser;OverKanseri
CytoreductiveSurgeryandH é pie ReritonealMetastasesCurrent Evidenceand Controversiallssues

Abstract: Objective: Peritoneal metastase¢PM) representan advanceddiseasestage associatedwith poor
prognosisin many solid tumors. Cytoreductivesurgery (CRS) combinedwith hyperthermicintraperitoneal
chemotherapyHIPEC) aimsto improvesurvival by achievinglocoregionalcontrol. Thisreviewsummarizeshe
efficacy of CRS+HIPECIn light of randomizedcontrolled trials, consensustatementsand metaanalyses
publishedbetweer?2018and 2025.Results:In colorectal PM, the PRODIGE?7 trial showedno OSbenefitwith
the addition of 30-minute oxaliplatin-HIPEC to CRS.1The CAIRO6phasell trial demonstratedeasibility and
safetyof perioperativesystemicherapyin resectablecases.2n ovarian cancer,cisplatin HIPEC addedduring
interval debulkingsurgery(IDS) improvedboth PFSand OS, as confirmedby theinitial OVHIPEG1 reportand
thefinal 10-yearanalysis.3,4n gastric cancer,the GASTRIPEG@ trial showedno OSdifferencebut improved
PFS.5Conclusion:CRSremainsthe cornerstoneof PM managemenfThe additional benefitof HIPEC depends
ontumortype,protocol(drug,duration,temperature)andpatientselectionstronglysupportedn ovariancancer,
conditionallyrecommendeih selectedolorectalcasesandstill investigationain gadric cancer.5,6,7

Keywords:CytoreductiveSurgery;H € p PeritpnealMetastasesColorectalCancer;Ovarian Cancer

1.GKRKk

Peritoneaimetastazlargastrointestinabe jinekolojik malignitelerdek © pregnozlai | i k ICRSile di r .
makroskopik ¢ mP g k ¢ tangzienmesiemelbelirleyicidir, HI P E @lkkiarn ke g @riflyolojisi

ve uygulananrejime g © de | iKolorektal P M6 dksaliplatintemellik & s @ r HIREC ile OS
¢steml st @r i FOvenkamserinddDSrs é r a csplatidHAPECi - y nk &aditédek a n € t
mevcuttu?*
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Bu derlemede2018 2025y € | d rma feanyd@mrlrandonasizek ont r al B g(PRODIGE7,
OVHIPEG1, GASTRIPEGI, CAIRO6), u | u s | &onsansuwmsaep o (PEQGH2822)veg ¢ nc e |
metaanalizlierd e J er | e n dahil ediinm? k t § koloektal, gver ve mide kanserineb aj | €

peritoneametastazlard@ RS NH I uPyegQu | @ In m& &£ @ d & k .mapbrlanardirancils onu - | ar ;
genels a | k @B)@rogresyonsuz a | k @FSivey ¢ v e bulgulai d-&#>¢7
3.BULGULAR 1160

3.1.Kolorektal Kanser PeritonealMet ast az é

PRODIGE7 (n=265),C R S éek30d a k i &kaalip@atinH| P E O&idayrit é r ma6d.g @ d
Oderece3k o mp | i k a dapas @dklad Bjmu h a i *rCAIRGGfaz I, perioperatifsistemik
tedavininuygulanabilirve g ¢ v eorl Idiu jpatolojiky a n & turhuavergim | dujgd@ sa er mi kt i r
PSOGI2022konsensusilkk € s @ r yed k dozdksaliplatingk a u ¥ @ r anitcmisinG (Mitomycin

C, MMC) temelliprotokollerek o k uldstekuermektedit

3.2.0ver Kanseri

OVHIPEG1 6 iD8s é r auwygulambrcisplatinHIPEC kolundaPFSve OS¢, s t ¢ nilk raforgdan
10y é Inihadnalizekadark o r u n nuedyan®$44,9ayvs 33,3ay; HR 0,703

3.3.Mide Kanseri

GASTRIPECI, CRS+HIPECile CRSar a s@Xfdaarg & t e r ameakRFSve met ast azséz
saj kai gimdmikImei rtoksisitebenzerh ul u n @ & i @istématikderlemelerd ¢ k ¢ k
PeritonealCancerindex (PCl) ve dikkatli hastas e - i mi wasaai k aetmektedir

4 TARTI k MA

K a z a nanabélineyicileri komplets i t or e dGCKOMA)iveydo¢nk te kK my & k ¢ Halorektal

P M6 dlesaliplatinlek € s g r e ll P E Chda kna r eéagagsz J-e2§saée - i nkritik ion duj unu
g° st ePBABIMMC-temellirejimlerik o k @ Inle w AfiOwetkanserindéDSs € r a dsplatinl a
HIPECi - k mandé&tz ¢ y k s°¢ MiteikanserindePFSk az ane mpm&p st ¢ rilugjag | €
d e ] i staddarprotokollerve hastas e - belnleyicidir’

5.SONUC¢

Si t or edarghkperitohealmet astlagzr smalefna Kk étemelbda e imdlk PERB i n
k at k & stipineveprotokoleg © d e | iowerkanserindey ¢ -bli ¢- idasteldenirkenkolorektal
kanserde e - i olgutairdave MMC-temellirejimlerlek o kK wlarakd ¢ K ¢ n ¢ | ndekamnserinde ;
isePFSk a z a wmnautweFici olmaklabirlikte OSa - € s B a d éhteln wt dae jl i@t uggulama
arakbajfmadméepdal entt®>’i | mel i dir
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¥ z eMerkel H ¢ c rKarkinom (MHK),nadir,agresifn © r oe ndeok § nhr ¢ d g ] K enétdstaik
olgularda%11-16,lokalolgularda%406 0 6 d &nmmerinjespite d i | e lerdrmbdufida € koklgular mevcut

olupl i t e rbadrapMidi€ 61 ar%ildedkadar- &€ k ma k t andPerri (bi#emeyBriYf HK ( MCCUP) 0o
olarakt a n € ml a n ma buolgulbehemd A fteark® r la g rag-edns € n debuo,l paupar €akt en

d e s tleeMCICUPt a natasaicaks o nr amefastatid® | d ajn U a vlguly, @ @ enhrac tk ayp & a ml é

dej er | erfdiernmanm i & kK haykat kaddigednal K i ki ik kdlg/beat ki v b & a hlanfinédunda

k &sti t op lbazdilika }, B édy £Ir e loé¢ u dfmsyonlenfomao | a s &l¢&jenrdé a rmg,fké m
°nl endi ri &aimée PiotbBe2l 6l Ki bukfelpilgejy il e nd i ancakCiOR2 D .6ue)igrat i f

<

-elyxkat maeddnlenr®.r Boue nldarsikomlaray € r & caly & iPam€KSinaptofizin,INSMbunu

dest ek INegatif KIFlie CK20pozi tMHK ¥ ? h ¢ olglywy or uml at nfcak péme( 5, 6) .
g°steril e meategerisitdedEGU R r | e n dliarmal mhidirgi@iyogaa | € mastadana y n €

seanstad s e kkd sskrak d ¢ K ¢ nbig leayaneksizee d i | milerybnunprimer Merkel h ¢, ¢ kagsinem

ol dahb ak éBuohgilet tetkiklerint a n ®uzkoll u Kkt u rlaibti derexa ta §firid jnkduel | an & mé n

tabiricaizsek ap k adaw@kar abdd etcerf mak tlee tekniklerek ya i afigamuayenenive

hastagydamkde] er | e P chiernidlaarig °ns t e rliBaulsdnKGretal. Merkelcell carcinoma:
current US incidence and projected increasesbased on changing demographics.J Am Acad Dermatol.

2018; 78 ( 3) :24Derievel ,6tal.eviérkelrell carcinomaof unknownprimary origin. AnnSurgOncol.
2012Jul;19(7):23666. 3-PlettenbergA,etal. Merkel cells and Merkel cell carcinomaexpresshe BCL-2 proto-

oncogene.ExpDermatol.1996Jun;5(3):1834-Dong HY ,etal.. B-cell specificactivationproten encodedy the

PAX-5 geneis commonly expressedin merkel cell carcinoma and small cell carcinomas.Am J Surg

Pathol.2005May;29(5):68B2. 5-Agoff SN,etal. Thyroid transcriptionfactor-1 is expressedn extrapulmonary
smallcell carcinomagutnotin otherextrapulmonanneuroendocrinéumors.Mod Pathol.2000Mar;13(3):238

42.6-Hanly, A.J.,etal.(2000),Analysi®f thyroid transcriptionfactor-1 and cytokeratin20separatesnerkelcell

carcinomafrom smallcell carcinomaof lung. Journal of CutaneousPathology,27:14120.

Anahtar Kelimeler: Merkel,MerkelH ¢ ¢ rKarsinom,Mhk, Mccup,LenfNodu
Merkel Cell CarcinomaWith Lymph NodePresentation

Abstract: Merkelcell carcinoma(MCC)is a rare andaggressivereuroendocrinskintumor. Theannualsurvival
rateis 11 16%in metastaticasesand40i 60%in localizedcases(1).Casean whichthe primary tumorcannotbe
detectedand only nodal metastasiss presenthave beenreported,withan incidenceof up to 12% amongall
MCCs(2).Thiscondition is definedas i MC ©f unknownprimary ( MCCUP ) . 0 Huclveasespose
diagnosticchallengesbothin differentiatingfrom othertumorsandin determiningwhethertheytruly represent
a primary lesion.Here we presenta caseinitially evaluatedwith a preliminary diagnosisof lymphoma later
considerecasMCCUPwith theaid ofimmunohistochemistiyfHC) andliterature support,buultimatelyfoundto
be metastaticfrom a cutaneousprimary. 53-yearold male presentedwith inguinal swelling.Histopathological
examinatiorof the excisedymphnoderevealednfiltrates of small basophiliccellswith scantcytoplasm,raising
suspicionof lymphomafurther evaluation.IHC demonstrated?PAX5and Bcl2 positivity(3,4),strengtheninghe
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suspicionput negativityfor CD20createda diagnosticdilemma.Neuroendocringarcinomaswverethenincluded
in the differential diagnosis,supportedby positivity for PanCK, synaptophysinand INSM1. Negative TTF1
combinedwith CK20 positivity directedthe interpretationtowardsMCC(5,6).However,sinceno primary lesion
wasidentified,the casewasclassifiedas MCCUP. During completionlymphnodedissection,aoncurrentlesion
thoughtto be a i s e b a ¢ § swml®excised.Histopathologyevealedthis to be the primary Merkel cell
carcinoma.This caseillustratesthat advancedliagnostictestsmaycreatepitfalls,yetwheninterpretedcorrectly
in the light of the literature,they can be unexpectedlydecisive.lt also highlights that despite advanced
techniques,thorouglphysical examinationand holistic patient evaluationremain crucial in clinical practice.
Paulson KG,et al. J Am Acad Dermatol. 2018 ; 78 ( 3) : Dénéve N Bt3Al Anh Srg Oncol. | 163
2012;19(7):23666. PlettenbergA,et al. Exp Dermatol. 1996;5(3):1838. Dong HY,etal. Am J Surg Pathol.
2005;29(5):68792. AgoffSN,etal. Mod Pathol.2000;13(3):23842.Hanly AJ,etal. J CutanPathol.2000;27:118
120.

Keywords:Merkel Cell Carcinoma,Mcc, Mccup,LymphNode
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¥z eBbY auw] z eSepsiHa st al BasitE n d a k Molrtadite ¥ reg © r NLR,PLRveSII Gi rSepsis,
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Mersin; ni vemsahiitres§ BakEmi t ey i 6 a tSepsid ¢a.n & yatany3Blaastadahil edildi

(ortalamay a 8 9 , 2 RK89,38rkek).KabuldeNLR,PLRveSllhes apPrimerd 8nl| ay & fnluak & m

ve28g ¢ n mgrthlite; sekondes o n | a meéekamikweentilasyorngereksinimivey a ts g k atasak belirlendi.

Bulgular Kohortta medyanNLR 8,0; PLR 172; SIl 1557idi. S a Ralmayanlardabud e ] ea n le alenécéde

y ¢ k s RQCirializindeNLR O 7(AUC: 0,70)ve SIl O 1 9 (A\8C: 0,64) mortaliteile g ¢ -kl ek i | d @ ki | i ydi
(3,4).Y ¢ k PLRBemortaliteveorgandisfonksiyondlei | i bulknidu(5).¢ ot e ] i rakakzlerdeNLRO 7 ,

SHO1 9wk ¢ k BLRE a ] € mustaitebelirleyicileriidi. Ay r LRSI, mekanikventilasyori h t iiley a ¢ @

baj éimsierI8io InSepsiliO 86 ayko | tuankhears t a IN&R,RLRvdSil, mortaliteveolumsulinik
sonu-?ag®n¢deineeBu ldditindekslerinrisk s € n € f | akmual sl éanndeajumtedad |,
stratejilerininbelirlenmesink atska¢ | ayabi | i r .

Anahtar Kelimeler: Sepsisy o ] Blanki€m° t r o f O d (N8 mombositilehfosiOr a(RI@, sistemik
K mm-flamasyorK n d € IS gnierfalite

PrognosticValue of Simplelndicesin SepticPatientsAged85 Yearsand Older: NLR, PLR, and SlI

Abstract: PrognosticValue of Simplelndicesin SepticPatientsAged85 Yearsand Older: NLR, PLR, and S|

Introduction Sepsiss oneof the leadingcausef deathin critically ill elderly patients.Thefi o | e é stoup

( O §ears)hasa particularly poor prognosisdueto frailty andmultiple comorbidities Thereforethereis a need
for simple and accessiblebiomarkersto predict mortality. Neutrophitto-lymphocyteratio (NLR), plateletto-

lymphocyteratio (PLR), and systemicimmuneinflammationindex (Sll) are inexpensivemarkers reflecting
systemidnflammation buttheir prognosticrole in this agegroup remainsunderexploredli 3). Aim To evaluate
theprognosticvalueof NLR,PLR,and Sll in predictingmortality and mechanicalventilationrequirementamong
septiclCU patientsagedO 8 yars.MethodsThisretrospectivesinglecenterstudywasconductecetweer2019
and2024in theInternal MedicinelntensiveCare Unit of MersinUniversityHospital. A total of 381 septicpatients
wereincluded(meanage: 8 9 . 2 yé&rs;59.3%male).NLR, PLR, and Sl were calculatedat ICU admission.
Primary outcomeswere ICU and 28-day mortality; secondaryoutcomesincluded mechanicalventilation
requirementand ICU length of stay.ResultsMedianNLR was 8.0, PLR 172, and SlI 1557.Non-survivorshad
significantlyhighervalues ROCanalysisidentifiedNLRO {AUC: 0.70)andSI1 O 1 9 (A8C:0.64)aspredictors
of mortality (3,4). High PLRwasalso associatedvith mortality andorgan dysfunction5). Multivariate analysis
showedNLRO 7S11 O 1 9 arlelevatedPLR asindependenpredictorsof mortality. Additionally, NLR and S

wereindependenthassociatedwith the needfor mechanicalentilation. Conclusionin septiclCU patientsaged
O 8 years,NLR, PLR,and S| are valuablepredictorsof mortality and adverseclinical outcomeslncorporating
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thesesimpleindicesinto risk stratification may aid in early identification and managemenstrategiesfor the
oldestold septicpatients.

Keywords:Sepsis|ntensiveCare,neutrophiHTo-Lymphocytdratio (NIr), platelet To-LymphocytdRatio (PlIr),
systemidmmunelnflammationindex( S anerality

Girik:

Yaka@mr esz aimalsrikie Bsay ave ¢ z eknitik hastas a yaérstéma Bt yaa@iounda | 166
fizyolojik rezerva z a |l marsnmgyna nked z u k { uinm¢é nos eenmalamst) sépsEsy o n

g el i we mortaiité riskinia r t letr ajit4.rKlasiky o] I & k € kno r(APACHE Il, SOFA

vb.)ileri y agkubundamortaliteyiherzamand o j°rrug © r e me RBenederdekolayu.l ak €1 abi | i
ucuz ve objektif laboratuvarparametrelerinderg r e tinflamatovarindekslerin (NLR, PLR, SllI)

prognostikd e | et h ekmaiz a n [B-8]kcCtaélré K maoanje brd & £ mi t sepsisveyaseptik

K 0 knedeniyle kabul edilen 85 y a we ¢ z e hastalardaN°® t r of i | OrLa@fNER),s i t
Trombosit/LenfosiO r a(PL&)ve Sistemikk mm«&Km f | a nda < Skl)gdie ] e r hastane i ii n
mortaliteylei | i kKvepragnostikp er f or mdap ¢ ak énndai -rl naenkmé kKt ér .

Gerw¥°nt em:

Buretrospektig © z | e rad €201%2024y € | d raar sBeBashmak n i v eHastanesDahiliye

Yo]j Bakemiteygidptlgdah 04208 % alka s t kaanyéatt d raaDahd édiime

kriterleri: (1) sepsis/septik otka n e ¥ B'!ydkaml, (2)y a®&8 % €é(B),Y B! dldaels & Kk @4 i
saat(4)y a t ik REsaatindd ¢ labratuvaverilerineu | a k € | obmbk. D & ky | o &riteries: eksik
laboratuvarverileri olanlar,a y y @ tsg¢ Kk e dirdendaelaY B |y a t (éykaél ikéyzactad i€ nd e ) ,
terminald © n ealignitesinedeniylepalyatifb a k aamlarve 24 saatterk € s g r eksitasolanlar.

Bu kriterlersonundasonund&/OOhasta a | € wahibeglildi. K 12&saattekiamkans a y € mBLR,d a n
PLR ve Sl h e s a p Demogtadik © z e | | kiorkolbieliteler, APACHE Il ve SOFAs kor | ar é
kaydedildi.Birincil s o n | a o k tnestan® -miortaliteidi. Ks t a t analizlardensrendld a] € 1 é m
ShapireWilk testiyled e ] er | esngdridrkifli dki medyah(I®R), kategorikd e J | kK Kk gent er
(%) olarak sunuldu. Gruplar MannWhitney U ve Ki-kare testleriyle k ar k € | anertaliéger € | d é ;
belirleyicileri- od e | i kidjistiknrégresyonlebelirlendi. ROCe | rai |l sti &afadatan (AUC) ile

ay ég & Yoadenindeksiile optimalkesmed ej elmé ®apl andée.

Bulgular:

¢ a |l é kdahdl gdidlen700h a s t yaaw@ n a 187,923t e olup,o | g u %4 7 gakéky.En

s éka k vnadenleriakutsolunumy e t me(%38,R2)Veisepsis/septik o(%35,6)idi. Genelhastane

i -mortalite %60 bulundu.Non-survivor grubuny a dabay ¢ k s[88k3%(86,690,0)vs. 87,5(86,0
88,7), p<0,001].Hipertansiyon.coronerarterh a s t v kr@nik B ° b h a k t arl & fobnaerken,
diyabeteamellituss akalangruptadahay ¢ k s(p=0,00il).Sepsisle b a k vmontaliteylei | i K ki | i ydi
(%50,0 vs. %33,6; p<0,001). Yo ] bra k 8 ;mr e cmiekamikeventilasyon (%60,2 vs. %45,0),

v a z o p gareksinini(%41,9 vs. %30,0) ve renal replasmantedavisi (%21,9 vs. %11,4) mortal
seyredenlerdelahas é kK t @ pxQ,01).APACHE Il ve SOFAs k o rdaromsarvivor gruptadaha

y¢ ks élsteir a28,@ ysl 49,0; 9,0 vs. 7,0; her ikisi p<0,001). Kn f | a mandekshera r
dej er | e n driorsurVivdrgriiptaNLiRePLRveSIime d y asé raal® &(9,6-11,1),222,1
(183,9260,3)ve 2510(19833136)iken; s aKalangrupta6,6 (5,2-8,0),152,7(130,:173,4)ve 1116
(8721326)0laraks a p t (atn¢grdQ,001).¢ o & e J i KdfisekregiesyonddLR (OR:1,09;%95

GA: 1,051,13; p<0,001) ve Sl (OR: 1,78; %95 GA: 1,31-2,41; p<0,001) b a ] € mmsrialite
belirleyicileriolarakk a | RLRi; - S @n & n H a& mli &lendn(p=0,054) ROCaralizindemodelin

A UC &086;d uy a PoB4e°l zegke, %082 @ldkakh e s a p EkanalizlerdeS | | GARACHE Il ve
SOF A& ¢ g anertaliteyi® n g ° r dalead g -aly¢rpéemr f o g fna h s&ida fAUEST ar k é
p<0,05)

Sonu-:

Sepsigd a rO8BMpayko | uankeans t a NlzRf PERveaz e | Slljkdldy lesaplanabilerd ¢ k ¢ k
maliyetli ve g ¢, - prognostikb e | i r t Bu-inde&stednklasik klinik skor sistemlerineeklenmesi,



-] -]

/
ﬁ 20"UTSAK, 1819 Octobe2025. Ankar: .ﬁ’
b IbY

ileri y a kritk hastalardaerkenrisk s € n & f ltakipneegeglgvininb i r ey s el | &t keéi | me
sajlayabilir.
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UzmanDr. OyaOlcay ¥ z d'e k
!BattalgaziDevlet HastanesAnestezive Reanimasyon

¥ z eHlereditera nj i olomipdemansistemr e g ¢ | abyp ool matayay E kreadir k a | ébirs a |
bozuklukturBu hastalardameydanagelebilecekarinks® d e i e hid mortalite ve morbidite sebebiolabilir.

Biz de bu sunumdaijid bronkoskopi k | e morbir direestezy © n t esunuyoruzK é ikiky a Kk &naddbg n
hastadarijid bronkoskopi Kk | pelma n IT& i?drég e - nhiereditenadnel i P d woBrshastaya mme¢ nol oj i
°ner idlestetas n hi bveritd® Hagta sorunsuzbir k e k iameliyathaneden & k a rCergahi deé .

gi r i Kikrmsegibl tearmatik olaylarla tetiklenebileceka t a k tedawi @erproflaksisinde- e k ajanlari

k ul | a nlrlikte arénkoakopigibi k € s g riex li ei mlémsr &kku | | gorofeaksiadChesteraz nhi bi t °r
pr epar aHetediter&rdjéir och®adset renksteziy @ n ed -i é&nd 8 z @ &hhstallrblip perioperatifve
postoperatifgerekli®© n| eanll @mmal edér .

Anahtar Kelimeler: HerediterA n j i o ClEstarazK n h i RijidtBRomkgskopi
An e s t Mamag@mentn aP a t &\ nHibreditaryA n g € o eUddengaingR € gBeodchoscopy

Abstract: Hereditaryangioedemas a rare geneticdisordercausedby impairedcomplemensystenregulation.
Laryngealedemathat mayoccurin thesepatientscanbe a significantcauseof mortality and morbidity. In this
presentationyve report a challenginganesthesidechniqueusedduring rigid bronchoscopyRigid bronchoscopy
wasplannedfor a 42-yearold femalepatient. Thepatient,whohada diagnosisof hereditaryangioedeman their
medicalhistory, wasadministeredC1 esterasédnhibitor basedon an immunologyrecommendationThe patient
was dischargedfrom the operatingroom without any complications Althoughvarious agentsare usedin the
treatmentandprophylaxisof attacksthat canbetriggeredby traumaticeventssuchassurgicalandinterventional
proceduresC1lesterasénhibitor preparationsarethemostcommonlyusedprophylaxisor shorttermprocedures
such as bronchoscopy.Patients with hereditary angioedemaare special patientsin terms of anesthesia
managemengndnecessarperioperativeand postoperativeprecautionsshouldbe taken.

Keywords:HereditaryAngioedemaC1EsteraseK n h i Rigid Boonchoscopy
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K i ke ndfesalmadag ¢ - | ZkAtaklar k e n d i | mgydanagjedebilir veya stres, travma,

enfeksiyon, hormon d ¢ z e y | @algdlanndatargibi pek - o Kk a k t tetiklénebilir At ak | ar é
tetikleyebilecekdental, cerrahiveyad i jgeirr i k ikrhseanP @ mqebfiaktik olarak C1 esteraz

i nhi komnsanfraleritazed o n nplagma(TDP), androjensteroidler,kininy o | afi @i biva °r | er i
antifibrinolitikler k u | 1 a rf.@iz debuvlaikra mhawayblai - travwmatikbir p r o s dabilecek
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periferikoksijens a t ¢ r éspof),aaminvazivkanb a s eonét °r yapélydau
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metilprednizolon 8mg deksametazoru y g u | a dkdsé¢, r3edn | somnsuz bitirildi. Ha st anén
n°r omg¢b k @40y sugammadexe tersine- e v ru \ a rpd 20rdiedpatasyoro d a s € nd a
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Pirfenidon Hipersensitivitesi ve Desensitizasyon: Bir Vaka Raporu
Uzman Dr . Set DraEsr¥Arstan Akkua y a
Samsun Ejitim veesiAr akmndurmoal oHaistvaen Al er j i H
2Samsun !niversitesi, G°j¢s Hastal ekl .

¥zeAtma- Kdiyopati k pul moner fibrozis (KPF) tedavi
r

yavakl atan antifibrotik bir ajandeé Ancak nadir
reaksiyonlaréna yol a-adi bajl éBer kah ékmpdada, ppr s
gel i ken bir hastada uygulanan bakarél e desensiti
hasta, KPF tanéséyla pirfenidon tedavisine baxkl a
Sanpt oml ar korti kosteroid ve anti histaminikIlerle
pirfenidon tedavisinin devamé ger ekl ge°r ¢l en h
desensitizasyon wuygul anan€ean &yl a Btea masnel aannsnhéekk, phrao
mg/ g¢n pirfenidon tedavisini reaksiyon ol maksezeé
nadir ger ¢l en ancak k1l inik ol ar ak °neml i bir

desensitizasyon,teda ye devam edi |l mesi ni m¢e mk¢en keélarak ha:
Anahtar Kelimeler:Pi r f eni don, Desensitizasyon, Kdi opati k F

Pirfenidone Hypersensitivity and Desensitization: A Case Report

Abstract: Objecive Pirfenidone, an antifibrotic agent used in the treatment of idiopathic pulmonary
fibrosis (IPF), has been shown to slow disease progression. However, it may rarely cause
hypersensitivity reactions mediated by immunological mechanisms. Here, we repoccessful
desensitization procedure in a patient who developed an immediate hypersensitivity reaction to
pirfenidone. Case A 7gearold male patient with IPF developed generalized urticaria on the 8th day

of pirfenidone therapy. Symptoms were controlgith corticosteroids and antihistamines. Since
continuation of pirfenidone was mandatory, desensitization was performed using the protocol described
by Bast 2 a s-sesston pmotocol wadsecceksfuly eompleted, and the patient has been receiving
2400 mg/day pirfenidone for five months without adverse reactions. Conclusion Pirfenidone
hypersensitivity is rare but clinically significant. Desensitization procedures performed with
appropriate protocols allow continuation of treatment and may imppasdient outcomes.

Keywords:Pi r f eni done, Desensitizati on, Kdi opat hic Pu



-] -]

/
ﬁ 20"UTSAK, 1819 Octobe2025. Ankar: .ﬁ’
b IbY

GKRKK

Kdi y dPplmanerHibrozis( K Priedenitamolarakbilinmeyen kronik veilerleyici seyirl,a k c i | er
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ot i keryonlarwsdp t a nsis@mikbulgui z | e n mBulgular adversi | r@aksiyonuolarak
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42.ve66.g ¢ rBizim olgumuzdaseanslad.,7.,18.,43.ve67.g ¢ n |l ger d k| e k t(iTablol).mi kKt i r
Daha® n €&ranciscavea r k .bG r &rblguldrdaporitiflik saptanamricktest,h a s t a8@mgnd a

ve 8 mg/mlkonsantrasyonlardaegatifo u | un i) Khur atsuryngaull an ma méklt €m. Ha s
° n c lelisnsel sununvey a vié-ny azoddm& e r miDesensitizasyonuar d émstaba y d é r
2400mg / d4x600mg) pirfenidontedavisiniadversreaksiyonolmadans ¢ r d ¢ r mBuklahend i r .
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(8,9). K Pfatogenezindalveolerepitelh a s apitefibroblaste t ki b e g u kve a § enatréks

birikimi gibi - o k mekanizmalarrol o0 y n a ma KL0).aRPitfénidon ve nintedanibin antifibrotik

tedavidea k c ifohksiyonk a yhbéézaéznagél t mpeasaéemléienmeve mortaliteyided ¢ K ¢ r d ¢ ] ¢
g° st er (l).Prfemidonumantifibrotik ve antiinflamatuaretkileri, K P& é Kk &€ n @ & fibiotlk i

hast alda&d ax tdvemigydkarddyalfibrozis,g | o mer ¢ lkronk& tair ladora s el €] €

d i Jfiratik bozukluklardd ay d & b B i H ielcdei] r{1i2)l Banbulgular,ir | akcuél Nl @ain@&mé n é n
art aga&jsé reed modak,ede Irk Pdibilteglavis e - enek e a@lrdEmses t al ekl ar d
pirfenidonak a rhipegsensitiviteg e | | kiadavinind, e v eamé s €idddgagn- yak at makt adeér

B ° y dueumlarda, alternatif tedavi s e - e yokga iveya s © konusu i | @n etkili ajan ise
desensitizasyop r 0 s e #rigik °I neersakiptir.

Desensitizasyon Kk | eimll aycad& mar d;o, z o € € aqik?i t hitkivehastatéo | egbafnaskét °©r | er
g °%n ¢ huuadurularala y g ¢ yadab i r & athaftai - i qpere- e k | e(&3).Rirfenidore b i | i r
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i - ilanak a mastéointestinalolerars, ilacakademeliolarakb a k | agiemraes lafe toglamaozun

y ¢ k $12k| mpesdeniylej k Ibe m deandalindep | a n | v& iki my@anbirazuzunbirs ¢ r ed e

t a ma ml a(f).Ba&skHatv&ark.l a r & un lé In gpmotdkeljeldastayaher seanstaral yoldan10 mg

setirizin, 300 mg ranitidin ve 10 mg montelukastpremedikasyonw y g u | $eandla&ar as énd a k i
ar al3®dakikaalarakb e | i r |Hendord K t 8 £ & ssermagklderdilentoplamk ¢ m¢ | at i f
doz bir sonrakiseansakadark o r u n nTy kg & r.beyuncahasta3 kez eritemve lokalk a Kk € nt é
reaksiya®k &veéunlar antihistaminiklerled ¢ z e | Bmimkh. a s t a prénzedikasyon
uygulamadan ¢ seanslab a k d&irkéel ket a dha ml and é . 1173

S 0 n alarak, pirfenidon hipersensitivitesnhadir ancakklinik olarak® n e ml Uygum protokollerle
y a p @dsensitizasyonedaviye devamedilmesinis a | | ahasdapr@agkozunwlumlu etkileyebilir.
Bu olgu, pirfenidonab a Jhipegsensitiviteg e | ihastalardadesensitizasyonug ¢ v evadtkili bir
se-eonakupbeuer mekt edir.
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tamamlamas ¢ r¥B3 ol gu |l a n E smdrbkaahay ¢ k salpt a n MOK )L GNESpna
grupvealtgrupp u a ntdbla3 G&d & s t e r Dikkatsizlik seimptons a yveépsEaleBE¢ D-fotal,
hayaledalmavey a v aaltlg & ki pa raar s i ld sevigkede,pozitif y © nea n | abimi Bi K K i
sapt anrE/ypk0E001)CDIp u alemB¢ D-total,hayaledalmavey a v aakd ré k mlraarsé& n d a
orta seviyede,pozitif y © ndeea n | abimi €& iskakpit a n(EOkr¢0®Fve s € r axe.qol, a
p<0.001,p=0.001)WISC-Rs ° A@VetotallQ p u a nile B ¢ [@-fotal, hayaledalmavey a v aalt | é k

g r u palr aarséftaselvigedenegatify © nve@ n | dinil léisralpit a N rr¢0®Fp<0.001)

WISC-R performandQ p u a nile B ¢ B-fotal, hayaledalmavey a v aaitty &€ k pal raar ségtan d a
seviyede,negatify © nvea n | aimi 1€ iskakpit a n(O®w<t08%s.é r ap=@002,m0.001,

p=0.005)n ° r o k oirglex,tdplani bellek p u a psi&kgmotorh éeu a readksiyonz a mgruéa n é ,

bi | iesnekiklp u aile 8 ¢ D-fotal, hayaledalmave y a v aatlge ki pd raa sd@nmelasygon

analizlerid e t alardktablo4 6 der i | mi Kkt i r .
Tablol. Sosyodemografibej i Kk kenl er
Sosyode nagjr akk YBT n=24 Kont(rm4 27 Pdejer
Or t alN&SDa Or t alN&SmDa
Medy@h®Q) | Medy@h®Q) |
(%) (%)
Cocuyakegel ) 1q491) 9(41) 0.713
C ns yet 0.735
Kéz 1q 41. 7 1q 37)
Er kek 1458. 3 1763)
Annreg d¢ ey 0.013*
Ok wra zdaer] | 1(4. 2) 0
Kl kokul 4(16. 7 2(7. 4)
Ortaokul 2(8. 3 1(3.7)
L se 17(70. 24 (88.
Balkg d¢ ey 0.005*
Ok wra zdeer] | 0 0
Kl kokul 7(29. 2 1(3.7)
Ortaokul 2(8. 3) 2( 7. 4)
L se 15(62. 24 (88
Annyea kgél ) 36N47. 4 41N 8 0.002*
Babymkgel ) 4267 4 4 4 R67. 5 0.211

YBT Y a VRIK| iTempap<0.05
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Tablo 2. Ya v 8k | iTempe (YBT) ve Kontrol Gr u p | &lnig v&M® r o p s i ¥lo-| eok
Sonu- IKar&kmédmkt ér él mas é

YBTn=24 Kont(rrmod2 Pdej er

Ort alN&mad Or t a |NSDal

Medy@hQ| Medy@hQ

3Q) 3Q)

DBDRS
D kkhkhst kkdlsjayrése 6. 68) 0o(Q) <0.001
D kkk& Ikdlpjuane 16 ( 5383 . 1 3(®) <0.001 |178
H perakt vbekedaypadde 0o(4@) 0o(4@) 0.102
H perakt vbeekegugmréa ¢ 2( 0:325 2(3) 0. 636
CDé6koru 174846) 6 (-81) <0.001
B¢DAXavakl ék 13 1106) 5(H) <0.001
B¢DAaydhlgéepg m 2 16225 7 (-97) <0.001
Be¢D#AOt al 32. 583(82¢ 13 :126) <0.001
WI SRskor |l ar é
S° zleQ 90.N82. 1 105 .1121. N <0.001
Per fofr@ans 95 % .5 109N12. 0. 0014
T o tPaula n 9AN15.3 107. 77K <0.001

YBT: Yav Bk iTengpeSD: StandartSapmaWISC-R: Wechsler¢c oc uk } e k¥@ - e G? zden

Ge- i rFHormii e K@t s OBDRS:®OSM-| VOay de kBaer Bao2 yuk | Duekjlearrléen di r me
¥| -eCDl: ¢ocukl ari Depresyon ¥ - e Bit DA:Barkley ¢ o c u Bikkat Anketi

*p < 0.05istatistikselolaraka n | dankl &

Tablo 3. GruplarAr a s ENSHRAlanveAlt ¥ | -Rkan|l Hacewmeélhakt ér él mas é

CNSVSonu-1ar e YBT n=24 Kont(rm4 2 ] Pdej er
Ort alN@ma| Ort alK&Sma
Medy@h®Q)l Medy@h®Q)
N° r ok okgnnd etx f 80,N\N19, 8 94 NLD, 5 0, 002*%
ToplBemPe&né 80(6-200 9 3 (-I7®6 ) 0,062
Ps kom®Ruwan é 88. 5 (BA.. T 97 (-9m5) 0, 001H%
Re a k sZ aynodPru@ n & 79 N3, 5 92 N1d, 7 <0, 001
ToplDarhk Raané 8 2 ( 5110.05 94 (-8%G9) 0, 022H%
B | EsaneRuUuarkeé 76. 50897 96 (-B@6) 0, 0024
TeSgres 27 (-26. 7 2§ 2245) <0, 001

CNSVS:TheCentralNervousSystemVital Signs,*p<0.05

Tablo 4. Barkley¢ o c Dikkat AnketiK IDa@ jKdéinik De ] e r | darahetrelerBr as éndaki
Korelasyonlar

BeDaotall B®DAcnde BEDRavac

d¢ekl oer
r p* r p* r b~
DBDRB kkats 0,84 <0,0| 0,89 <0, 0| 0, 8
belsayésé

DBDRB kkats 0,85 <0,0| 0,84 <0,0| 0,8(q<0,0
belpuane

CDPuane 0,49 <0,0)] 0,53 <0, 0f 0, 4
Wl Sk

DY
N
o
o

fdul
o
o
o
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B¢DAOL al B¢D_;lgg,nd¢', B¢ D#avack
d¢kl er

r p* r p* r p*
S° zled 0,50 <0, 0| -0, 5 <0, 0| -0, 4 0, 00
Per folr@ans 0,442 0,00 -0,4¢ 0, 00| -0, 3 0, 00
T o tPaula n 0,51 <0,0| 0,54 <0, 0| -0, 4 0, 00
CNSVSonu-1 ar
N©° r o k oKgnnd etx -0,4q 0,00 0,39 0,00 -0, 4 0, 00 [179
ToplBermPe&né| -0,28§ 0,04 -0,2¢§ 0, 03] -0, 2 0, 03
Ps kowm®&Rwang -0, 34 0,01 -0,29¢ 0, 03| -0, 4 0, 00
ReaksZaynroduay -0, 43 0, 00] -0, 3] 0,00/ -0,5( <0, 0
ToplDakRaane 0,29 0,03 -0,3] 0,02 -0, 2 0, 02
B | Esmaaekdarnk| 0,384 0,00 0,34 0, 00f -0, 3 0, 00

YBT Y a vRikl iTempeWISC-R WechslerintelligenceScalefor ChildrenRevised|Q intelligencequotient,
DBDRS DSM-1V -basedDisruptive Behaviour DisordersRating Scale,CDI Children's Depression,Inventory,
B ¢ D MarkleyChild Attention Scale, CNSVShe CentralNervousSystemVital Signs *p<0.05, - signindicates
negativecorrelation

4. Tart & Kk ma

Bua r a k 8id2ymgkybundakiyBTt a n ®@lc & knl®°a roéms préfittetinoinceldyerels aj | é k1 &
kontrollerle k a r k € | a Bulgalar,nWBTK grubundapsikomotor h &€ reaksiyonz a mamiél, i k s e |
esneklik ve kompleksdikkat a | a n | belirgimzdaay € fd ledku jgf® rsu e rBuiswotniur- | ar |,
l it eraB & Mien iykasvealwel dikkat d a] é n € k Il & jlod ydllud dairnballgularla
uyuml udaall é KiharBTe grubandadikkat e k s i & E mp t obelirgln Kk @ k idahd e

yeksancakhirper akti vd ¢ 2¢ Wlaend idaskabdall iu kh maBBodkikimh, B T 6 ni n
DEHBOG tl anbirin® rloibkysaepl 8ahipo | d ujdwersu e k| e Beketvedi KT T . 6ni n
metaanaliz al € KWBarsO@,E HB 6 ld @ jn € hirsséndromo | d u vePrzue | il iy Inee | i m,

y a v awe hagadkedalmabelirtileriylet a n € ml @R & & je @¥Bi€ grublundadepresifbelirtiler
(CDlpuanhkhat eadglzeey dlesbasd u n mBukbulgur Y BT 6 yah nigizlciaweg e Il |,
duygusal k | e voeeetl Kii Ijg@ds tj & mnke-keh p d ivéskdyad ke k i Y Brileq lmelirgin
©zel larkd segenadlama k t AaydrééaWiSCR s o nu - lg & rY8h grubununs ° zve |
performansiQ puanl ar,&p&mager@l,bi | iikkslee vhomimalel as éil ed Eata
et mekt Ui opsitksbd mn u kinared e n BT jgrubuddaN°® r ok olgmd ¢ x f
PsikomotorH é P u a ReéaksiyonZ a mabuwea faplam Dikkat Pu a n € , BsnékikiPsialn é
skor |lanmléaamlnddydkeg lkd gPu ¢ | nBudwumiY BT OnEg n¢egitglcegbhe @i n
bil ex(dkkdt & aily d étepknd nl| eimel, e mi &zpaE)e r dlumduz etkileri ol duj unu
d¢ K¢ ndg¢ér meXkz eel dipsikgoteHh g e reaksiyons ¢ r B T 6 en belirginb i | i ks el
g°st eolayakd regéik njegjk.t ér

Liter¥YB T &imtibisyonlad o] r utl aalkmma éaftdbé,z @ | € Kk nvaBITabiteglerin

ketlemeg ° r e v | DeErH Bnod ki €l yeataahiya performansg © s t edbred iijrit iBusno ma 4 r |
YBT O temnelindebiry ¢ r ¢ it Klb®w u kd eufjgerdelp i | vy alkvedikkeg e - i Ki nde
g¢- bl abi ldegxejnidn,ir merkgresydrnalizindépbikomotorh é reaksiyorz a maen é
CDIpuan| ¥BT €& a e gadayareng ¢ -dlej | K&ledbijbunnBuduwrumY BT 6 ni n

hem b i | ihens duygusalalanlardabelirgin etkiler y ar atdg g teenréemé R T & tkinel .

bi |l eknemls@dniduay B n 8 kK £ addiiboi | yi akvsaeklyerarhanma kt a chéeermnRSK. YBT
séenéfl andiér ma thianedeniea ahle- ¢4 4 eerruizn Idanxdée | i Ancak mevcut
bulgular, Y BT 6 wikkat e k s i kB b 58 P&ER B O d g biesendromolarakde] er I endi ri I r
g e r e kdesteklemekitedir 'H|

5. SONUC¢

Bu- al examnaB k | iTkesneplo-6aucnu kih @r d@s ii kd lexvgl aeakibelirgineetkileri
ol dujgdgsa erYBil grubundapsikomotorh € regksiyons ¢ r kompleksdikkatveb i | i kK s e |
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esneklika | anl an lésakla@alarb ul un Mawrt é@st@amamlamas ¢ r e sz a mes é
depresifbelirti d ¢, z e yair rt elkTed hemh i | ihedweydusals ¢ r e etkileganld ¢ t ¢ loirc ¢ |
sendrom o | d u j desteklemektedir.Y BT 6 nni°nr o p s i &-0d dilgha k a p s aolaralé
anl ak élia-bgehecokeeg € n% rkn e k | @ mmkrkezli, n © r o g ° r ¢veriterinl ie-mer e n
-aléexkmapaeremes & | mektedir.
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¥z eGi r Kesictdelici alet y ar al a nkbdY)asrae] F ak &€ Kk a n I° an re @bir imesleki risk
ol ukt ur Buddaantbknkanyoluylab u | aeknad re k s ibyud malkamedsm h a b i il -edicide | |
sonuddjaur abi BunaeH téldasdademizdeonb eyké I- | ;naljel &lké Kk a méydanageten a
KDAYd &jner | e radnar il lanGesivelY 8 n t Buratrospekti- a | ehastaagmizde y 12Q1D7
Ey | 2024 tarihleri a r a s &KbAlYanedeniyleb a kv s5ra§d A @k é Kk a kla g € & fingere@mesiyle

ger - ekl e ktail reikladerhegtaiiktnz e | | yatalhnenayanedenolan aletler, k u | | akniéxl iasne |
koruyucuekipmanlar(KKE), y ar al a R md geekhaiy n & ju &€ mhkasctamiumulanalize di | mi kt i r .
Bulgular: ¢ a | & ktopam282s a | -l @lkédaehd edidi. ¢ a | é K 26616 {nsBO)k a d B 4 (n=96)

erkekolupy axr t a | 27,8669 ®&li. Ens éy&ralananmeslekgrubuh e mk i (%6&99)elup, bunutemizlik | 182

personeli(%20,6)takipetti. Yaralanmae s nas @mh ¢ & &8 L atékkateldivenk ul | aféy headir
KKEkK u |l | a n mrasregéxatar@énayanedenolanaleti | oce (%95,0)olup, bunub i s (%3,5) Ve kateter
(%1,4)takip etti. Yaralanmalarens édamaryolu a - a r (%34,8)ve enjeksiyonyaparken(%32,3) meydana
geldi.Yar al a nhmay-égak] amel buw*jlug e(%95/7)dheydamgeldi.Y ar al anwda9wr,&rysel ,
%1 8, dering%0 , 7ise mukozalyaralanmaidi. Kaynakk i k i éne érélsgananenfeksiyonlaHepatit B
(%8,9) ve Hepatit C (%3,9)idi. Yaralanmaa n € R d & € K &8 2 a PlepatiB 6 & | €976 kB, aj € kK € k
defj ill-dimgkentrollerindeb aj € we& ldioEk, YW Hlas e KDAIY,ertsiéskrvisler(%647,9),y o] un
bakegmit @241) ve acil serviste (%8,2) meydanag e | mlupkd i ] vakalar kan alma ¢ ni t esi ,
ameliyathane poliklinikler gibi f a r Hadta@ebirimlerindeg ©® z | € a d & Kk aKiDAYasroan,r a gegkiid a
profilaksi ve takip protokolleriu y g u lvatakigh & ¢ r e dii n da Ir € lerdakgiyarg e | i grk®izndien me di .
SonBu-:al éxaral,@&lké K a KIDArY éndsdeldke mk i rveil je medile damaryolu a - nvaya
enjeksiyoryapmas € r a méydadageld | igfAist er nkkKEK weldli a mé& mé& reagrg v i & Had ,ie k
yonetd-nil ek gRIneeljaikt i mE&t artheyal mhaamal an mé o ie mdl ¢
oynayacakteér .

Anahtar Kelimeler: KesiciDelici AletY a r a | a nKm & |KesugdcuEkipmanMeslekiRisk
Sharpslnjuries AmongHealthcareWorkersin Our Hospital: A Five-YearRetrospectivéstudy

Abstract: Introduction: Needlestickand sharpsinjuries (NSSIs)representa significant occupationalrisk for

healthcareworkers.Thesenjuries mayleadto bloodborneinfections whichcanhaveseriousconsequenceghis

studyaimedto evaluateNSSIghat occurredamonghealthcareworkersin our hospitaloverthe pastfive years.
Materials and Methods:This retrospectivestudywas conductedby reviewingthe recordsof healthcareworkers
who presentedto our hospital with NSSIs between September2019 and September2024. Demographic
characteristicsof the workers, instrumentscausingthe injuries, use of personalprotectiveequipment{PPE),

severityof injuries, and infection statusof sourcepatientswere analyzed Results:A total of 282 healthcare
workerswereincludedin the study.Of these 66%(n=186) werefemaleand 34%(n=96) weremale,with a mean
age of 27.8 N 6.9 years. Nurseswere the mostfrequently affectedoccupationalgroup (69.9%), followed by

cleaningstaff(20.6%).During theinjuries, 91.3%of theworkerswereusinga singlepair of gloveswhereast.6%
were not usingany PPE. The mostcommoncausativeinstrumentwas needletips (95.0%),followed by scalpels
(3.5%) and catheters(1.4%). Injuries most frequently occurred during intravenouscannulation (34.8%) and

injections (32.3%). The vast majority of injuries involvedthe hands(95.7%). Most injuries were superficial

(80.9%), while 18.4%were deepand 0.7% were mucosal. Amongsourcepatients,the mostfrequentinfections
were hepatitisB (8.9%) and hepatitisC (3.9%). At the time of injury, 92.2%of the workerswere immuneto

hepatitisB, while 7.8% were not. By the third-monthfollow-up, immunityrateshadincreasedto 97.9%.NSSls
mostcommonlyoccurredin inpatientwards(47.9%),intensivecare units(24.1%),andtheemergencylepartment
(8.2%),whiletheremainingcasesereobservedn bloodcollectionunits,operatingrooms,andoutpatientclinics.

Postexposureprophylaxisand follow-up protocolswere appliedto all workers,and no infectionwas detected
during follow-up. Conclusion:This studydemonstratethat NSSIamostfrequentlyoccuramongnursestypically

causedby needletips during intravenouscannulationor injections. Increasingthe use of PPE, ensuringsafe
medicalwastemanagemengndprovidingregulartraining for healthcarevorkersare crucial for preventingsuch
injuries.

Keywords:Needlestickandsharpsinjuries, PersonalprotectiveequipmentQDccupationalisk

Tablo1: ¢ a | & kK dembgsafiké n e | |vekkriyecuekipmank ul | anéml ar é

n %

Yaar t al dstaadarEsapma 27,8N6,9




-]

TS\

Cinsiyet
Kadeén 186  %66,0
Erkek 96 %34,0
G°rev
Hemkir e 197  %69,9
Temizlik personeli 58 %20,6
Teknisyen 14 %5,0
Doktor 5 %1,8
Ebe 4 %1,4
S aj memlru 4 %1,4
Ki Kk kosugucu ekipmank ul | an
Tekkateldiven 257  9%91,3
¢ i dldiven 11 %3,9
¥nl ¢k 5 %1,8
Maske 4 %1,4
Ki Kk kosugutuekipmank ul | an 13 %4,6
Tablo 2: ¢ a | & k ganalammadaramuileilgii © z el | i kI er
n %
Yaralanmaya nedenolan alet
K] oce 268 %95,0
Bi ste¢eri 10 %3,5
Kateter 4 %1,4
Yaralanma nedeni
Damaryolua - ar ken 98  %34,8
Enjeksiyonyaparken 91 %32,3
¢o°popl amal/ bok 57 %20,2
T é bnimlzemeemizlerken 15 %05,3
Katetertakarken 8 %02,8
Geneltemizlike s nas ér 8 %2,8
Dijer 5 %01,8
Yaralanmab ° | ge s i
El 270  9%95,7
Bacak 5 %01,8
Kol 3 %1,1
Ayak 3 %1,1
¥ nkol 1 %0,4
Yar al a nkmadndéent i
Yéezeysel 228 %80,9
Derin 52 %18,4
Mukozal 2 %0,7
Tablo 3: Kaynakk i kK tesisonnu -1 ar é
Kaynak k i k b mil mahkaéscté: n %
Yok 151 9%53,5
Bilinmiyor 88 %31,2
HepatitB 25 %38,9
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HepatitC 11 %3,9
HIV 8 %2,8
Kéerkomgok anaatégi 2 %0,7
Sifiliz 1 %0,4

Tablo4: ¢ a | & k HephtitBh @i & w@ml & k

¢Cal ékaHepattBe aj €k n %
Yaralanmaa n é nd a

Baj ékwarkl| 6] & 260 9%92,2
Baj ekyok | ] & 22 %7,8
Yar al a n3naaynéénnd a
Baj ékwrk | €] e 276  %97,9
Baj e kyek | 6] & 6 %21
140
120
100
0
g
vi 80
1]
£
f—g 60
1]
>
40 @
20
Y Y
0
Servis Yogun Bakim  Acil Servis Kan Alma  Ameliyathane Poliklinikler — Diger yerler
Unitesi Unitesi

Caligilan Birim

k e KliYaralanan a | & k @ © dyerkerié n
Di ]yerker:Endoskopi, n i tsteriizasyory, n i tdigaBzic, h i takosatuvar

Referanslar:

1. RomereS a | dMafjuel.,Occupationabiologicalrisk in healthcarevorkers.EuropeardournalOf
OccupationaHealthNursing.2024;3(1): 1-4.

2. Ibrahim, EtharN., et al. How SharpObjectsinjuries Impact our HealthcareWorkers:Unveiling
PerspectivandPreventivdmperatives Cureus.2024;16:3.

3. Karkaz, Ibtisam, et al. Sharpsinjuries and splashexposuresamonghealthcarevorkersin Arab
countriesprotocolof a systematiceviewandmetaanalysis BMJ open.2021;11(10):e052993.
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4. Sengel,Buket Erturk, et al. Occupationrelatedinjuries amonghealthcarevorkers:incidence risk
groups,andtheeffectof training. Cureus2021;13:4.

5. Haji, RamandVl.; Ameen,BlendB.; Babakr,SharifHama.Unveiling ThelncidenceandAssociated
Factorsof NeedleStick andSharplnjuriesamongHealthCareWorkers.Kufa Journalfor Nursing
Sciences2024;14:2.
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S o] uTetiklenen Zorlu Bir Ha s t &8.IBasamakAlerji K1 i ni $ o0 jnjdiet i ker
Deneyimi

UzmanDr.Be g &M r gAk §RrofDr.k ad8ay yi | it
'AnkaraBilkentk e hHastanesiKk mm¢ neelAlerjifia st aKkekhiay i@
’AnkaraY € | dB e yednma tv e T €Mpd le s VietArkardBilkentk e hHastanesiK mm¢ nol oj i
veAleriHast aKEkhiay ié

*Correspondincauthor:B e g &S r gAk &n

¥z e@i:r & &«j utktiklemen¢, r t ivddveyra nj i y anldal @ Inr ¢ | rkeas ixr@a kalitesini ciddi

d ¢ z eetkitbyen nd ¢ k1 g mn e fipidié Klinik tablo,s o | hava,suveyanesng e ma 6 @ rdakikaéar

i - i qaleierkemA d ekmg K eeb & algulardaanafilaksiile seyretmektediBu- a | & K-mamasagmak

alerjik | i n itakipedilenb a s t &linikvelaboratuvar® z e | | idkeljeerril neirndniarcigbly m@s me kt er .
Yo ntkenm¢ neeRlerfjjHast a Ké k h &sfod Gtdieasa o nrga ¢ dckveyaa nj i yoediemt i ] i

i -bakv 9 an kR &Ss hvariled netrospektifolarakincelendi.Demografikveriler,e Kk ederh a st al é k1l ar ,
klinik bulgular, laboratuvartetkikleri ve buztestis o n u kalydedild.| r t isdmptonk i d d e t ialkidte

skoru7( | A7pveG° r analdgskala(VAS)led e ] e r | eBnlgulam H al sdti ayl aakr & a B6¢nans26

maks:63y ®lup%7 3, K & dBnG , eBkéky., r tris k € ostanca? (min:1-maks:6y €aln,j | yo & kle éj é
%31,6(n=6) olupens &le-dudakb ° | g egs®i rn¢dlmafilaksi® y k %21 (n=4) hastadamevcuttuLezyon

S a y-eéosjeu n20-60alr a s @+1@ ®52,6)izlendi.}; AJortancad e ] 24pluph a st £bdarr, &AfOE T

Ki dd e VASetandad ;e ] isef7 {min:5-maks:10)di. Tedavideens @htihistaminik(n=12,%63),ar d @€ ndan
antihistaminik+steroidn=3, %16)veantihistaminik+steroid+adrenaliih=4, %21)k o mbi nasyoul anéé .
Laboratuvard e ] er | e n d itriptazed| ¢ ezreirtamah &,58 ng/mL (min:2i maks:13,4)olarak s apt andé .
Hematolojikve biyokimyasalparametreler- o u nthoumklk & n € r | lrigodlabylid, @iral hepatitlerve

HIVt ¢ hmastalardanegatifkeny a | nilé lzastala(%10)anti-TPOp o z i tadlirferddii Buatesti %95 (n= 18)
hastadapozitif bulundu.H a s t aderaogréafikve klinik © z e | |TablolL, &boratuvartetkikleri ve buztesti
sonuisdTablo2 6 Bleet MandSoma - | ao jéusddiegeny, r t velveyaa nj i y odalthe mi n
-oke e+ i k&dand-Carridlada]]semptomlarla e y r e d e lvdahafilaksripkitnaik e yabi | ecej i
g° st er ndifiktke dlidejter | e n d IABwmeEVaASsnkdoeryblg ? 8 t @urkencbuztestit an e d a
basitveg ¢, v e liriy I° inolarak® n-eé k ma IBtud adjad b hastag@ilmndaerkent a ve@yguntedavi
stratejilerininkritk® neem Kk édajf goEamakt adér .

Anahtar Kelimeler: AnafilaksiAnj i vy &0qd &kt i ker

Giri«k:

S o] utdtikleaen; r t velwayaa nj i y madidgem, ¢ | ka s ykakealitesiniciddid ¢ z ey d e
etkileyeni nd ¢ k|1 g nefipidie(l)rS o] & Kkt igenellikies o J hava,suveyanesnd e ma s é
sontbas dakkai - i erietmm,k a b a rvékkd kedersey®derp a hastalards o | awyaani
maruziyetsistemikreaksiyonlarave hattaanafilaksiyeyol a - a 1,2). T & n @rdvakasyortestleri

(kol ¢ z e ruiygnl@nanbuz k ¢ ptesti) k ul | a n &ddawibin témelini.tetikleyici f a kt °r | er der
korunmave antihistaminiktedavio | u k tdu rr tevakaldrdabiyolojik ajanlar( © romalizumab)

g ¢ n d gelalalir (3,4).
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Kriyoglobulinemiiseserumda mm¢ n o g | o(b-ud ji intghkbdzengG veyalgA) d ¢ k& ské d a
(genellikle<37A C-) ° k e Iveteksaié s ét & F 8 & } ailmeaskterizebir tablodur.Bu- ° k e n

i mm¢ no gl okbyaglobulinidenir. Kriyoglobulinemibiri mm kampleksv a s kikeh,8 6 J u k

¢ r t birkiiaksel (i nd¢ k| ¢erntefipldid K kridessio ] unarazkalmas o n budgs v@rsede

klinik ve patogened a k € ma g d & dkénik .tablonuna y & r éseranmkryaglobulind ¢ z ey i ni n
araxkt @rnéelmha sd@ gkt i bued edjeemellikle normal bulunurken, kriyoglobulinemi

t a n é poatiflikd tgiktir. Ancak,l i t e rkriyoglpbulthemives o j ¢urkt b ik e Ir iolartvakdlar | i
nedeniyles o ] a¢irkt iilkkea K v bastalandaserumkriyoglobulind ¢ z e y Ibearkién®imme s & ||i8‘?
(5,6).

Bu- al é kanmaane&j utdtikleaens r t vekveyaa nj i ylolP adsetmklinie ¢ 2el | i k1 er i n
tetikleyicif a k t ° tabomtuvam © n u - (heanogeamf@yokimya, hepatitserolojivarsatriptaz ve
kriyoglobilins o n u -vétedavigey a n € tdled rea nl & a W 1i AnkasmBilkentk e hHagtanesi

Kmm¢ neelAlerjiHia s t a KE ik ih afakpédilehe o ] qurkt vekveyaa nj i ylohastakarm

i | i dekeyimimiziortayak oy ma kt ér .

Y°nt em:
Kmm¢ neelAleriHia st aKEik h isjoi¢ Gtekthssong a s eekeyaa nj i yoeé diemt i | i

i -bakv@Yearn klais n\eenied etik kurul o n a(JABED 2-20251570)a | € n dsénkat a n
retrospektifolarakincelendi.

Demografikveriler,e K ledekh a s t akliniklkoulgular,laboratuvaretkikleri ve buztestis onu - | ar é
kaydedildi.; r t iseékmptonk i d d et ekiviteskoru7( | ADJveG° r analdgskala(VAS) ile

dej er | ekatdgorikveliledfiekansvey ¢ z dikelnermald a | &l°&m e rsmer yeekiker i
iseortanca(minimummaksimum)ile ifade edildi.

Bulgular:

¢ a |l é ktoplaml8hastadahile d i | rHiakstt iarlaekr € a 36¢mansnam: 20 maksimum63)
y €olaraks a pt a nHreestt a8b7a3r,eéfndld)ik a d @82 6 , @) erkektir. Sigara® y k ¢ s ¢
bulunanh a st @k @#1®8(n=3)iken,%8 4 , 2 fnsl6)Bigarak u |l | a nbnealdiérjlée n mi Kt i r

Meslekd a ] € | k& anlé aladhéajsét nddl Ze6r, Brin+7heav h a n é%2el,, 1 +4hmemur,

%2 1, 1@34)Rif m e¥%lcOi,, 502 ize e kt -°a ldéee®1eq ,e5 @32)emeklio | duj u
ger ¢l megktgor .

Ek h a s t°ayl ke¢hd ¢gna y amrl ab&8(n=11) iken; %1 0, 5 nEkhlp h a st weyae | €
hipertansiyon%1 5 , 8 +3htdoad h a s t &b € B é (p=i)dvenomalerjisi, %5 , 3 6 (p=i)d e
alerjikrinit ve%5 , 3 0(p=t)®Ra&ynaudenomenis a pt an mékt ér .

P rtiskeerr e soirnianm2c (aigimum:I maksimum:6) y € dlarak b el i r | eHmansitkatliarr.é n
%31, 6 grs@®amdjai v mévcltkan%6 8 , 4 nzl8)a e j | YD Y H bmmd unmamakt ade
Anj i yodladeing u ataks @ poetan€a2 (minimum:I maksimum:4)olup, tutulumb © | gel er i

s é r ags®amydhkén=8;%61,5),ekstremitelen=4;%30,8)ve uvula-dil (n=1;%7,7)k e k | i ndedi r .

Ha st &d2dlr, élrpi4)adablaksi® v k gneveutturSojtudk mals @jplaé lezyoms ay € s é n a
g°nné gubbdret FBhAERO e %52 , 6 6 $nelO)RG 50 a r a%5e,, 3 6 (p7i)ise
50 06 thdatezyong ® z | enmi kKt i r .

i A & skorununo r t a 24¢nangm@m:10 maksimum:42plaraks a pt @lopphéaks t &Il &1, 8 1© i
(n=3) hafif, %3 6 , (B=@)iortave %4 7 , &=®ka] Bt d décertttipelbandayera | mewAS é r .
skorununo r t a h(miaimuen:5 maksimum:10plarakb e | i r | Eedavidegns Eahktihistaminik
(n=12,%63),a r d é antihsstaminik+steroidn=3, %16) ve antihistaminik+steroid+adrenalifn=4,

%21) k 0o mb i n a suyyognull aarnBraesktt aalemogr@afik ve klinik © z el | Takld o d e
gesteril miktir.
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czel l i kleri
Par ametre Sonu-
Yaky pttapca( m-ma kk . ) 3§ 2603)
C ns( et

Kadén 1473.7)

Er kek 5(26. 3)
S géyadsts)

Var 3(15. 8)

Yo k 1§ 84. 2)
Me s I( atk)

Evhaneéemeé 7(36. 8)

Me mur 4(21. 1)

¥ renc 4(21. 1)

¥zaelktor 2(10.5)

Eme k| 2(10. 5)
E kh ast(arqg k

Yo k 1157. 8)

KalHp pertans yon 2(10.5)

T rloadt al éj e 3(15. 8)

Venamerj s 1(5. 3)

R n t 1(5. 3)

Raynfaemo me n 1(5. 3)
''rt skeerespottapca( m-makp . ) 2(®)
Anj yof°rihle m

Var 6(31. 6)

Yo k 1368. 4)
Yakada] ey % cadarg[értsnga( m-ma kk . ) 2( %)
Anj yod@ldeans t atl uatr sl reufmey)

G°-dudak 8(61.5)

Uv ud al 1(7.7)

Ekstrem t e 4(30. 8)
Anaf (I gk s

Var 4(21. 1)

Yok 1578.9)
So] utkd magedalasgk ¢ nleery a p(erdE

<2®&det 8(42.1)

2B @det 1q@52. 6)

>58det 1(5. 3)
! A9s k o[ortanca( m-ma kpk . ) 24 1402)
I ASskorgmge t kk ard en)

Haf f 3(15. 8)

Ort a 7(36. 8)

Aj ér 9(47. 4)
VA S k o[prtanca( m-ma ks . ) 7(40)
Ver tleedra ®g)

Ant h stam n Kk 12 63)

Ant h stsanern kd 3(16)

Ant h ssttaenw end dke n a | n 4(21)

| r t iAliate Skoru7 (| AR, G° r analdgSkala(VAS)
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Ha st alamomatavar b u |l g uilnacred e n Hempglorinddes, z e y o mt a nl8,a g/élL
(minimum:11,4 maksimum:15,5plaraks a p t a nOmeaktit piotein (CRP)d e | @tanca2 mg/L
(minimum:0, 1 maksimum20), eritrositsedimentasyoh € (E®H)o r t a hlena/saaiminimum:s
maksimum:47), eozinofil s a y@&rstea ald & g € r e (mmimym:20 maksimum:310),lenfosit

S a yoerstéa b8 ¢ &€ r e (Mmimmjm:1230 maksimum:3760)ven ° t rsafyoetstéa #500a s €
h ¢ ¢ r e(mimmim:2640 maksimum:18080plarakb ul un mukt ur .

Kriyoglobulin testit ¢ mastalardaegatifs a p t a nel®,R6108)rHepatitB v i r (HBVY, hepatit

Cvir (HEY) veinsanb aj & kyéekt|neekz il i §H8V} serolgjileri t ¢ hastalardanegatif | 189
bul unmAyt aamt,i n arkikore(ANA) testi, gaytada parazit incelemesive gaytada
Helicobacterpylori antijentestidet ¢ otgulardanegatiftir.

Anti-tiroid peroksidazantiTPO)a n t i k1@ astaald%@®0) negatif,2 hastadg%10) pozitif olarak
sapt anSeamwtripkaz d ¢ z e yoirntiand,68ang/@L (minimum:2 maksimum:13,4)olarak
° 1 - ¢ | nBgzxtdstp%%95 (n= 18) hastadagpozitif b u | u n mlakotatuvartetkikleri ve buz testi
sonuisdTablbZ6 Bleet | enmi kKt i r.

Tablo2:S o] utknbaslas r t ivddveytaa n j i y oofamheansi t ateétkikrvaéboztestis onu- | ar é

Par ametr e Sonu-

Tet Boku-[drtancad m-ma kpk . )

Hemogl(al dn ) 13(21.54 5)

CRPmg/ L) 2(0-20)

ESKHmm/ saat) 1X87)

Eoz Gb§ / 11023010)

L e nf(ohs¢ ehmike / 198Q 28M60)

N° t r(ohfe ohmp / 45qQQ2 6148080)
Kr yogl(afhu l n

Negat f 19100)
HepaftCVt r(greg)

Negat f 19100)
HepaBVt r(grg)

Negat f 19100)
KnsBaj é kYeek Ingebk | r { H{d Vi)

Negat f 19100)
Ant n Aknlte &)

Negat f 19100)
Gayt Bda&acte | emhg s

Negat f 19100)
GaytHdh koAmkt(erdon

Negat f 19100)
AnfTPQ@ r?g)

Negat f 1790)

Poz t f 2(10)
Tr p(tnagz [ortanca( m-ma kpk . ) 4. 64 3. 4)
Bufest

Negat f 1(5)

Poz t f 18 95)

Anti-tiroid peroksidaZanti-TPO), C-reaaktifprotein(CRP),Eritrosit sedimentasyoh & (E&H)
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Tart &k ma:

Sonu- 1| ao§ métiklemene r t ivedlveyaa nj i y o Blathee- noigre re-r i klkaide nl ar da
go°r ¢ daj gempgomlarles e y r e d e bvé dnadilaksifiski h & K € y a bg ° setceerf menkit e d i
Klinik k i dddeejter | e n ¢ IASmE/AS snkdoerydl g £t addurkendbuztestit a nlbagitee

g ¢ v e hinyl®inrtolarak® neé k ma kBtud dyéurl .burh@stagrubyndaerkent a ve@iygun
tedavistratejilerininkritik © n et nadkeg véunrégu | ama kt adér .

1- Maltseva,Natalya,et al. "Cold urticaria Whatwe know andwhat we do not know." Allergy 76.4
(2021):10771094.

2- KulthananKanokvalai,etal. "Treatment®f coldurticaria:a systematiceview."Journalof Allergy
andClinical Immunology143.4(2019):1311-1331.

3- Singleton,Reid,andCarolineP. Halverstam.'Diagnosisand managementf cold urticaria." Cutis
97.1(2016):59-62.

4- k e n b klih Rerhat¢ a t andErdemTopal. "Nadir bir fiziksel ¢, r t neklemirSoj g kt i ker i . "
TurkishJournalof PediatricDisease3.3(2014):159-161.

5- Al a €EmineT u ] lktal,"LocalizedCold Urticaria: A RareCase."(2018).

6- Bizjak, Mojca, et al. "Cold agglutininsand cryoglobulinsassociatewith clinical and laboratory
parametersf cold urticaria."Frontiersin immunology12 (2021):665491.
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Hiperkontraktil ¥ z o f akKdinkks Manometrik ¥ z e | |ve TedlagyeY an ét én
Dejerlendiril mesi

Dr.¥jJ r ety edsyi-Ear oHlak t Anér
!Kocaeli! ni v e T €fpd ke sGdsteosnteroloBilimDa | &

¥z eG®i:r Hiperkontraktil © z o f HEMY ¢ ks € k ¢ n ¢ 4 @ fkdngpansetrisiHREM) illet anés é
konabilennadirfakatklinik olarak® n e lirlmiotiliteb o z u k | GHicagdSuérn. é f \ 4a.nxPGstdEe, entegre
relaksasyorb a s gIRR) rormalo | ma s @ h myewnt, madnazi% © 6 sdistaldomtraktilite indeksinin

(DCI) >8000mmHg A s A mms @&y le anKlimknseénptomlarlananometrikbulgulara r a s &i nl ditakkki i
olarakn e t | e kK nMateryakve Metod: Bu retrospektift an é mi aly @ k28BORGR5Yy €é |l dmra €€ nda
Kocaelil! ni v e GasiroergesoliojikK | i n i [HEt éannkieesneriBhka s t demagnafikklinik, endoskopik,
manometrikve pH-impedansrerileri analizedildi. Uygulanantedavilera r a s té@siklik antidepresanlafTCA),
kalsiyumkanal blokerleri (KKB), nitratlar ve peroral endoskopikmiyotomi(POEM) yer a | dedaviyey a n € t
birinci ve ikinci basamaky a k | ad@ink at tde$ @em d &Buldular: H& 8§ i a%%2 & gdisfajg e

%4 6 0 srétmostemala | veBeartburn%3 1 6 ir ed g r j g °t racDytdigmaDCld e | ¥1521N4.592

mmHg A sldpecemy ¢ k D@l kl e ] 24r000mmHg A sldakm| - ¢UygllananK | basamaktedaviler

i ncel e /A i9 jdnrrbrisiklin antidepresan%4 6 ¢ rs= @) kalsiyumkanalb | o k%1r 546 +2) nitrat

k ul | a Buhaskalardan%5 3 , 8 O(rb=i7nilkl Basamakedaviyecevapv a r Kildasamaktedaviyey a n € t
olmayan6 hastadan2 &ine TCA, 2 &ine POEM,1 6 iKKBu y g u | a K kniebmshidakiedavi uygulanan
hastalardanl 6 i ikidces e - tedawiyecevapyoktu Semptomlardarsadecer e g ¢ r j tedad\s y rokmt €
anl amplza yl d dulkndd(pi= 0,003);disfaji,g © | a;jsrvedsiéjmanometribbulgularlaa n | dinil 18 K ki
sapt afnmade8mau HElma st alemsragénhrd @aémptondisfajio | ma s & jn mmeamometrik
bulgularla semptomlara r a s é o [d & bid komelasyong © st e r i | Bumelabirlikie, i € g ¢ r j i t asyont
tedaviy a n @tngr? & anre ld adimth &1 iorl tadb-i d %erc éelj riMedikaltedaviler(TCA, KKB, nitratlar)

- 0 jhastadaetkili olurken,POEMtedaviyed i r eolgualdab a k abir atérr@tifolarak® n-eé k ma Bt ad ér .
bulgular,tedavial gor i t mat ayéaEphekekwdahabgiyirknek-laelmikimalt aya -
duyul dg9 ssineir mAnkhtae letlimeler: Hiperkontraktil © z o f aygilkss, €k ¢ n ¢ 2 gk gi al
manometriDCl,r e g ¢ r j PQEMN slisfaj n ,

Anahtar Kelimeler: Hiperkontraktil¥ z o f afyg k.2 kK ¢ n ¢ ¥ 4 ¢ fkdMgnioreetriDc BReg¢rji t asyon,
Poem Disfaji

HypercontractileEsophagus:Evaluation of Clinical, Manometric Features,and Responséo Treatment

Abstract: Introduction: Hypercontractileesophagu$HE) is a rare butclinically significantmotility disorderthat
canbe diagnosednith high-resolutionesophageamanometr(HREM). Accordingto the ChicagoClassification
v4.0,HE is definedashavinga normalintegratedrelaxationpressurg(IRP) buta distal contractileintegral (DCI)
>8000 mmH g A i Atdemst 20% of swallows. The relationship betweenclinical symptomsand manometric
findings has not beenclearly establishedMaterials and Methods:In this retrospectivedescriptivestudy,the
demographic,clinical, endoscopicmanometric,and pH-impedancedata of 13 patientsdiagnosedwith HE
between 2000 and 2025 at Kocaeli University GastroenterologyClinic were analyzed. The treatments
administeredncludedtricyclic antidepressant¢TCA), calcium channelblockers(CCB), nitrates, and peroral
endoscopienyotomy(POEM). Treatmentesponsevasevaluatedaccordingto first- and seconédline approaches.
Results:Dysphagiawasobservedn 92%of patients retrosternalpain and heartburnin 46%, andregurgitation
in 31%. ThemeanDCIl valuewas12,521N4,592mmH g A said thehjghestDCI value measuredvas 24,000
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mmH g A sAhangfirst-line treatments39% (n=5) usedtricyclic antidepressants46% (n=6) usedcalcium
channelblockers,and 15%(n=2) usednitrates.A responséo first-line therapywasseenn 53.8%(n=7) of these
patients.Of the 6 patientswho did not respondto first-line treatment 2 receivedTCA, 2 receivedPOEM, and 1
receivedCCB as secondline treatment.One of the patientswho receivedsecondine therapydid not respond.
Amongsymptomspnly regurgitationwasfoundto besignificantlyassociateavith treatmentesponsép = 0.003);
no significantrelationshipwasfoundbetweerdysphagiachestpain, or othermanometridindingsandtreatment
responseDiscussionand Conclusion:Althoughdysphagiawas the mostcommonsymptomn HE patients,no
direct correlation could be demonstratedetweensymptomsand manometricfindings. However,regurgitation
appeargo be a significantpredictor of treatmentresponseWhile medicaltherapies(TCA, CCBs,nitrates)were |192
effectivdn mostpatients POEMstandoutasa successfuhlternativein treatmentresistanicases Thesdindings
suggesthat treatmentalgorithmsshouldbe individualized,and that studieswith larger samplesizesare needed.

Keywords:HypercontractileEsophagusHigh-ResolutiorEsophageaManometryD ¢ Begurgitation,Poem,
Dysphagia

Girik

Hiperkontraktil® z o f @B)1Psz o f a g lu d unkdirg® r grotditeb o z u k | u litidr vee n d a n
y ¢ ks @l ¢ n ¢ 2 o fkehaponsetritetkikinin (HREM) klinik k u | | a naérnt érmabatiéty | a

t a® ek dadglirgink e k iyle, dk s e | Anie kK & imanonwetty a p dhastalara r a s gemelde

%0,4ile %3a r a sbddirildhektedir (1-5). Ancaktoplumdag e r prevdlangadainsidansd ¢ z ey i

dej i-lake¢ryweprospektif- al & k rhad eajhedrangtolarakb el i r I enmemi Kkt ir .

ChicagoS é n e f | arpa wewsiyangva.0), hiperkontrakti® z o f aegtagsaelaksasyomh a s € n ¢ é
(IRP)normalo | mais & jn ayetmai kK | e menaz%2r0i6 redistalid kentraktiliteindeksi(DCI)
>8000mmH g L U andusumundad a n € ml a (@)aGertelakkdrétrosternah | yumag ¢, - | ¢ 7 ¢
ver e bdnzeriy a k € n nkandiaig ° sat e r niadaks eedniprt .o mananet@dsulgularlaolan

i | i tarkdlaskn et | e Kk webudurknt i aile &2davis ¢ r e bdlirsialikéereyola - ma kt adeéer .

Hiperkontraktil® z o f a gtiyopatogenezih a s tseylive tkdaviyeverileny a rkatsundanevcut

| i t esréankeg tl ma Kredavikéer-.e n & k & kalsiydrakanalblokerleri(KKB) ve nitratlar
gbikasgev ket a sieanp t o mafiflatimesindek u |l | a n & IAma Etczaeed| €driji . deé e
disfonksiyonel motilite s e mp t o mlrisikiiké antidepresanlaretkili olabilmektedir. Daha ileri
vakalarda ise, kas t a b a k u ¢ @ epgerorkl endoskopik miyotomi (POEM) y © nt tencih
edilmektedir. Tedaviyedair standartbiry a k | a k mennkbnk & ar a bl y R &n pdet anén
sempt onglPayeEmlae n di medehanlermd kntBa wedenle, bu hasta grubundaklinik

°©zel | i ddtoskopikrve manometrik b ul gu ly a n&@&rtadaviye verilen yanét | ar én
dejerl entda st ddah@ijgéam | a K € blanaks @i &4 a y 8w a&k It &K Ghicaba ,

S én e f V4@ knierterineg © HEt a rkéosnéu Ibimyekindemografik klinik verileri, vey ¢ k s e k

- 9z ¢ n % 4 @ fkangponaetriverileri incelenip,Los angeless € n € f | @)y & seaslnskopik

° z o fvarjleii ve Lyon 2.0 konsensusund8) g ° r24 saatlik ambulatuvarpH-metri verileri ile
uygulanartedavilereverdikleriy a n &etrospektifolarakanalize di | mi Kkt i r .

Materyal ve Metod

Bu retrospektift ané mi aly & cOBakd0@QA] u s2025g € | d raa F@cadia ni ver si t esi
T eébpa k ¢ Gasteosnterolojpilim d a | énnotititee, n i t ehparkordraktil® z o f & @ k&snému K
toplam13h a s t taénbelniy éitn cae léekant & It @ yna @nbkiyet;béynkilo gibi demografik

°©zel | iyka seérgigarevealkolk u | | gili¢ anetaana £ € Kk kK aenKd l&dedh as e ave é k| ar

b a k wedenlerpoliklinikte rutin olarakdoldurularr e farkketf o r ml a(GERDQ@)(Q)eldeedilen

verilerile k a yad tt aél néan n¥ezkotf cafianksigonb r @ @] er | endy gk d éegnpdle¢ k1 ¢
manometriHREM), 24 saatlikambulatuvapH-metrive endoskopikncelemes onuk bt br @n el mé k t

Uygulanartedavilera r a sTEA, HIB, nitratlarve POEMyera | m éTiedadyr a. n l@rincéve ikinci
basamakedavis e - e n ek eegaiwiee] er l endi ri |l mi ktir.
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Kst at iAsalizi ks e |

Veri setindekid e ] i kK kdeanj| élz @& rin IShakiloWilk testiile analize d i | rmiorrdld aj. €1 ém
g°st ervadey & ninanparametriky © nt etertiree d i | mledaviiy a n € dtkdeyed

dej i Kklead kel aak tMani &hitmey 8 Eestildl a | | a n &luptaéakrtdesea k | dal é kl ar
aytedilede] er | eolub,ip« 0,05dne jkistatistiksela n | a mleadamkiabule di | mi Kt i r .
T ¢ matatistikselanalizlerSPS29.0y a z éalréanteéd &€ €gklaekt i ri | mi Kkt i r .

Bulgular 193

¢ al é kdahdeditenh a s t &B & @=byk a d% 6 1 (0=8)erkekti.Ortalamay a5d,2N13,1y é | ,
boy 171,7N11,0cm, kilo 78,8N9,9kg idi. V ¢ c kitle indeksi( V K24.40N 70)or t a Inarmed s &
kioar al adj. énda

Sigarakullananhastas a y2éadkél kullananl hastav a r Kb@arbidh a s toar | 2&3@&olup ens € k
hipertansiyon(%39), tip 2 diyabetmellitus (%15)ve koronerarterh a s t (%23%Zjedi (Tablol).

Bak vwkir lua yeert d sadisfajil en s €(%92), heartburnve retrosternala j is€€%46o0r anénda
g° z| Endatkopikd e ] er | e %od Vv 6 siiezdodfysekiu;iLds Angeless é n € f | ga°ngatd € n a
LA-A, %8 LA-B ©° z o fsaajpittAntral gastrit %46, hiyatalherni%31lor ang hd gKlIldgi. n -
Kekihlade alaa re @4 ¢ a o f proksimsalindeheterotrofik gastrik mukoza(inlet patch
mevcuttu(Tablo2). Baryumlu® z o f grajisi-se k bh & $ t Barguenlugrafilerindepatolojik bulgu
saptanmadeée

¥z of angremdtrs o n u - lalhCr zeéonf dsfgkierd a s értalanda(A ¥ $26,4N8,3mmHg, IRP
6,5N3,3mmHgortalamaDCl d e | ¥1521N4.592mmH g L olugemy ¢ k D@k e ] 241000

mmH g L solarakf | - ¢ Reribtaltikb ¢ t ¢ nve kpprdinasyonud e | er | ein-dk mlmeakn € 1 an
kontraksiyondalgah & (€FV) 11,4N17,3saniyeve peristaltikk & r ®,43iK@,65cmidi. Distallatans
median6,9(6,7i 7,3)olarakh e s ap |l and e .

Regg¢r | vetpamogiykolni b & ketnptomo | maeddniile pH metri incelemesiy a p &6l a n
hastadaasidemaruziyets ¢ r (AET) ortalama3,83N3,93%,r e fepizeds a y(RE ¥1,83N31,21,
semptomindeksi(SI) 15,82N 19,26, semptomi | oK lais(BAP#5, 2N 50,44 ve ortalamagece
bazalimpedansseviyesi(MNBI-Z5) ise 2927,67N 1681,89q olarak® | - ¢D odlca y pHsndeyil a
izlemiy a p & li ahmdtadgatolojikasitmaruziyetis a pt a ([Tabla3). e

Uygulananilk s e - tedavileri n c e | e ReABi9j@nard)dTEA, %4 6 dns & KKB, %1 5 (@52)
nitratk u | | a Buhastalaréafoe5 3 , 8 qn¥7)itkkd e - tédaviyecevapv a r Kdl€ke -tédaviye
y a roknayan6 hastadar sineTCA, 2 sinePOEM,1 6 iKKBR uy g ul alk kniesket -idgedavi
uygulananhastalardarl 6 i ikinkies e - tedaviyecevapyoktu ( KBB s o0 n T@Asadanolgu). Bu
olguyaPOEM® n e r i dncakhketniyyzg u | a n Kk nmsde-itédavia | tedaviyecevapveren
hastalaralygulanartedavilerind a | € | keurd lair |&KB § d m iT@Ask&KB s 0 n P@QEMACA
s 0 n P@EMeénitrats o n KKBs é

Manri Whithey U testiile y a p €klaarnk € | asonuéundmla & @ve rerkek hastalarar as énda

°© zof &lgemsasl ¢, r (€¥F) (p = 0,018) ve peristaltikk € r @alzman I(pu=fj001l7)a - éséndan
istatistikselolaraka n | darik @ p t(dabld4. Bunak a r d ié jmarmometrikparametreleolanalt

°© z of dimkters A ¥ IS s emagr&elaksasyo a s @RPY, distalkontraktiliteindeksi(DCI) ve
distallatansgibid e | i k k @ngiyettera d @ saénnl ddgsinfarkeg © z | & (p 7E05).Ambulatuvar

pH impedansizleminde gece bazalimpedansseviyesi(MNBI-Z5) d e | e isd cimgiyetlerar as énd a

a n | a nslééenl eanlkdakladbalikte istatsitiksela n | darklséa pt a (p m&,858). Ancakk ¢ - ¢ Kk

°r nebl g @kh=z I3)nedeniyleelde edilenistatistikselg ¢, c g @ nc@lrd Bi d %’xznesjnid e

bul undur Didfajne i k& a@lareve almayanhastalara r a syéanpd @&larai Vhitney U testi
analizindeise distal latans(p = 0,590),birincil tedaviyey a np2=t0,280)ve ikinci basamakedaviye

y a (@ 0,617)b a k & méstatdtkselolaraka n | aimfark tespit edilmedi. Bununlabirlikte,

tedaviye y a n\eten ve y a n\&tmeyen hastalar k ar kK € | a K tyéarlénl @dzg gernjdiat,a sy o
semptomunuw a r tedayiyea n é istattistikselolaraka n | amlz éiyldiesukindd (p = 0,003).

Bu bulgu, r eg ¢ r j i tedasiyyoannuert @ g € r metahgyel bir bel iot&bi |l ecej in
d¢ K¢ ndg¢r ek demabiafik ve klinik parametreler( y abay, kilo, V ¢ c kitte indeksi,
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komorbidh a s t araddmetave pH-metrib u | g dahilha -€é s grapthearr a sa&@mldaiml é

farks a pt a n rfp>MB5)Rerstaltikk é r @ &z ma ltedayviyya naé-téés dapanl endi ri | di
istatistiksela n | a mlealed ke In W ra fp=K0,081)Bu bulgu,dahag e Pircne b L g mk | ¢J ¢ ne
sahipileri- a | & K oestekbemmeyee ht dygmakt adeéer .

Tart & Kk ma

Hiperkontraktil® z o f @g)uwd d unbdirq® r @ahcakkiinik s e mp t medénglehéstay a kK a m
kalitesini® n e Pl  etldleyebilenbir® z o f majilited o z u k | By mowiteiteilgili | i t er a|&9¢4r
- a | é kkréaslodmiaklabirlikte, metaanalizve derleméereg © rmanometry ap é | pmleared a'n's é
%153 ar aséajdiak mglke). ¥ d k s-e°kz ¢ n ¢ mangniettinghy ay g € n | atkamaés é vy |
s ékl earétmédkal emlnmas @f ankeans t apht@ify@ajisi, s e mp t 0o mhnametikn
bulgularlakorelasyonweidealtedaviy a k | &ateatamemlarakay d énl at él amaméxkt ér .

C

¢ al é k mahmészt dabl ¢ayr ¢eknj u n | uisfajinvd aetrosternala j rgiBi semptomlar® n
plandayken,manometrikbulgulardabelirgin hiperkontraktilitetespite d i | nHndoskopikve 24
saatlik ambulatuvarpH-metre d ej er | e n ddenr méveerzdoef @r ang am @&c & ¢ k
bul unnBudurumHE 6 siemp t o nul oajrréasdéaent | 4 3 4 W Ik and dive hodlireée
bozukl tefnaletkenm| dufygruyundegr mekt edi r .

Tedaviy a k | a k éralka réqg rieng e \d Kka etkilérigle bilinen kalsiyum kanal blokerleri ve

nitratlar semptomk o nt r oyhyg @uwlesk iklud d a n é | Ayar kédtisddik éarn.t | depr esanl ¢
©zel laif kvieenotilite d ¢ z e ns i z blunkul etkileri od el ubjldiriimektedir (10-12).

¢ al &k maaile kashmakedavideTCAve KKBO6 hiast glakd marédkstidnrod ad uj u

g°r ¢ | npoakb a tzastalatedaviyey a v @ r meahugkupi - penoralendoskopikmiyotomi

° n e bilsie - elarakortaya- € k m@X14)POEM,° z o f a kpst saubra ke, sdéaneakereke

kass p a z mazaltmaktavé semptomlarddelirgini y i | seakjmea m(&5k Bizind-éarl € Kk ma mé z d a
daPOEM, medikaltedaviyed i r elgulatdab a Kk s ro@lued rami Kt i r .

¢ al é k mahiperkordraktil © z o f & qauingllasédh a st a-lcajrucdisfagi ve g° ] a$r és é
sempt @ nplaadacél mas & habes e mp t o mananetédoulgularla( © r nzC], IRR,
distallatans)a n | @inil 1éi & & p 5 & n nkalngdlarakg ra | nréezgeéar j senmpomugedani

y a nilé itatistikselolaraka n | amalkd | dlgdkli o n =0 00B)XBubulgu,r eg¢rji tasyon
HE h a s t a ltedlavi§ @ ¢h &°t négn®°ér potadsielbir b e | iorl taeb-i | de¢ckegndhgr mekt ed
Ancakbui | i kkknikrgien er Idielj ieJr il miin-ddahagreerRirkn e k-l &elmd K mht1 ay a -
varder .

Genelolarak, hiperkontraktil® z o f a tpdasgisindemedikal ve endoskopikcerrahiy © nt e hit er i n
aradad e ] er | e rvehastayd® megegavip | a n | alr lBtée ingerekmaeldesidGelecekte,

dahab ¢ yhaktag r u p | yaa & lpraspektf- al € Kk negldviat dar | tmdall @xkénan | me
ve etkinliklerininuzund © n ilemled ej e r | e R dieamietmekiedir.i

Tablo 1: Hiperkontraktil® z o f algausstl admagraékiklinik, semptonve manometri®k z el | i k| er i

Parametre n=13

Yakyeéel) 51N23, 1
Bogm) 171N17, (
K (&g) 78 N8B, 9

VKKk g/)m 24 .+470. 0
S glulal an 2( %15, 4

S glulal an 11 %84, ¢
Al kkodl I an 1( %7, 7)
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Parametre n=13
Al kkoul | an 12 %92, !
Komorhbasd (5( %38, 5
H pertans5( %38, 5
D abMdalels 2( %15, 4
195
KAH 3( %23, 1
D sfaj 17 %92, ¢
Heart burno6( %46, 2
Retrosaferg6( %46, 2
Rege¢rj tal( %7, 7)
M g réesé 2( %15, 4
A¥Baséenci26N8, 3
| RMmHg) 6,8, 3
DCimmHgL3$112. B2.15
CVE sn) 11N87, 3
PB cm) 0, BB, 65
Kés al VK&l akileindeksiKAH, KoronerArterHa st A ¥ 8ja& cah°czeo f SfigktersB a s ElRPcedtegre
relaksasyorb a s €éDCl¢ distal kontraktilite indeksi;CVF,° z o f &ligeasa l¢, r BB perjstaltikk & r EVeriieanormal

daj é&l°ésm e r ditajarhail standartsapma(meanN SD) olarak ve Kategorikd e | i k kekamd(npwey ¢ z (@op
olarakg® st er i | mi Kkt i r.

Tablo 2: Hiperkontraktil® z o f alhg s ¢ ladndosk@hb ul gul ar é
EndosBwlpgusu n=13

Nor azlof @ueyfak) t 1qQ 77

-LAA® zof aj t 2(1 5%
-LAB® zofaj t 1(8 %
Er t eamatigraslit r t 6( 469

Kl pd t(cphr 0 k°sz onffaalgust7( 549
H yadtealn 4(319
Pepstk/ktjgemrat pant &1 0( 0 %)

Ké s al tLAnhos/AngelesS é n é f Kaegmilsl& ] i k fkekans(nevey ¢ z(®okolarakg © st er i | mi kt i r .
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Tablo 3: Hiperkontraktil® z o f ahg 8 ¢ lapgH-anet@veimpedan® | - g omnu (nE@r &

Parametre OrtalSman6apthale ABD

As ak uzs ¢yreetAE Y] 3, 83, 93

Refdp, 3 ay(eRE) 51,83, 21

Sempt ord € K59 96] 15,N8D, 26

Sempt d ok ka s(é9 AdRYE 45 BB, 44 | 196

Ge cdhea z amp e csaervs (yeNsB | [Z& 292 7N1&B 1, 89

Normald a] @le & m k k ©malaraal StandarsapmgmeanNSD)

Tablo 4: Hiperkontraktil® z o f ahg 8 ¢ khdnsiyetégr? v ¢ k s 8 kK ¢ n ¢°rzl o¢f kadagedneetti
verid e ] i kK kdeanjl éelr & mé

Parametre Kadéem5) Er kek8) p-dej] €EEx a

CVHK sn) 25N23,6 2,2, 1 0,018
Per skard&lchO, 8%, 71 0, 8@, 14 0,017
MNB-Z 5 q) 174009600 36@B2AO®O®O 0, 050
DC mmHgLsLc12. 842159 120®4400 0, 886
| RPmmHg) 6,8, 5 6 ,\8, 3 0,774
AODasé&mméig 27 NR0, 4 25ND, 6 0, 886

D sltat@anrms) 6,(%1782) 6,(86773) 0,139

Normald a] @le 4 m k k ©nalarmal StandarsapmameanNSD),Normald a ] € | dna jy ia K Rriancd(nanimuni
maksimum)(median(minimax))v e r i | pyd ex]t el kMdn®@ Whitney U testindeneldee d i | nategorikd e i kkenl er
frekans(n) ve y ¢ z @ogolarakg © st er I b kirimk  E Boy: cm; Kilo: kg; A¥ B a s éva IREE mmHg; DCI:

mmH g L sGQVE: saniye;PB:cm
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¥zZeGKRKk:tikaekwent e vdlveyaaarr jeikyl ¢afldh dem ikisinin g e | i ile ikarakterize bir
durumdur.(1) Mevsimg e - | x@ rea 9 € o dnerh,@leny o] u nénfeksiyors é kvel@ayak i r Igibil i ] i
-evrbkaktordergakanmaliskeamt o nleatriéknl éelyietbd rl kiltirgnmekteslir.
MATERYALMETOT: ¢ a | &€ k mamkaraBillkent k e hHastanesiAlerji ve K mm¢ n pdlikiinjklerinde
bakv a&yaaks vegnaz6h af teéarditésrke enp t domunane Ei krnikpr t { Kéhjast al ar é
hangimevsimlerdex i k ay ed H teite dgitiddosyat ar aymnag €l mMgha e el edne £Y alr&@mé n
y a €insiyet,ekh a s t bigilegi,katopi v a r edrjevsimsepaternbilgileri t o p | a nMeeésiknsela ] € 1 € m;
ilkbahar, yaz, sonbahar,k éveii me v s famyg e Kategorileriyles or g u | aBUbGJKAR&ra.l € K may a
al & M0echra s t yaaoernt a | J6Mas& Ny16@up, 9t 4 6 ¢ ( %6kek,2B)H(%3F,1)k a d éHhadset. al ar én

3 3 6 ¢(m4¥,&)ekkronikh a s tbaldnmazkerens &K r ¢kheans t a8hastadatdipertansiyon(%11,4),

7 hastadaDiyabet (%10), 5 hastadaHipotroidi (%7,1)ve5 hastadaKalp h a s t a (%&,k) mevcuiuAtopik
hastlPaylkégks € s @rd &m | e n d5b3hadstadd(Pe75i7)yatdpe®, y k yokty, ens égk® r ¢atogikn

h ast aideéHadtada | allerjisi (%8,6),5 hastadaallerjik a s t(%®7m1),4 hastadaallerjik rinit (%5,7)ve 3

hastadag € dllarjisi (%4,3)s a pt a Mevéimsetiéa.] & In@ma | e Méhastada¥®e2,/)mevsimsediark

g°°zI| e Kimk O al8bastal%25.71),yazd ° n e nbhasthda(%7.14), k &K n e nilihasthda(%1.43)

¢ r t aldvlenmesd | d u pelirtti; sonbahardg, r t k k le a yagandlgamuig/oktuS ONU®al é Kk mameé z da
kronik ¢ r t i Hagtalatdamevsimseff ar k | ésl érkél ratir@°nu ¢ | m¢ xad g u kridakre,,r t i ker | i
hast abl¢caylgékn ¢ mpavairesef a k t ° belirleyicib h ma d anpa&bel&li, alt gruplarda® zel | i k1 e
ilkbahar gibi - evr eledli K k egyroljeassni chud Un e ml aevlehme riskinin art abi |l ecejin
dekender Dok ag &gy lad ] a mévsirdsalf akt °©g9d %®m g nbduel undu hasth mas é,
bilgilendirmesivetetikleyicif a k t °© kdruamastratg@jilerininp | a n | a nfmeays diahilaéa

na
dan

Anahtar Kelimeler:} r t i ker , mevsi mler
Effect of SeasonalChangesOnC h r olhrétcéc ar € a

Abstract: INTRODUCTION: Urticaria is a condition characterizedby the developmenbdf pruritus, redness,
and/orangioedemagr both. (1) It hasbeenreportedin theliterature that fluctuationsin environmentafactors
suchastemperature humidity, pollen density,infectionfrequencyand air pollution during seasonatransitions
cantrigger urticaria symptomsMATERIALAND METHODS:In our study,the chartsof adult chronic urticaria
(CU) patientsaged18 yearsand overwho presentedo the Allergy and Immunologyoutpatientclinics of Ankara
BilkentCity Hospitalandwhohadurticaria symptomséor at least6 weeksverereviewedo determingheseasons
in which their symptomsworsened.Age, gender, comorbidities, presenceof atopy, and seasonalpattern
informationwere collectedfrom the chartsof all participants.Seasonatlistribution was categorizedas spring,
summerautumn,winter, and "no seasonallifference."RESULTSThe meanage of the 70 patientsincludedin
the studywas3 6 . 8 Ndags,44962.9%)were maleand 26 (37.1%)were female.Thirty-three (47.1%)of the
patientshadno additionalchronicdiseasesyhile themostcommorcomorbiditiesverehypertensiornn 8 patients
(11.4%),diabetesn 7 patients(10%), hypothyroidisnin 5 patients(7.1%),andheartdiseasen 5 patients(7.1%).
Whenevaluatedn termsof atopic diseasehistory, 53 patients(75.7%)had no history of atopy;the mostcommon
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atopicdiseasesveredrug allergy in 6 patients(8.6%),allergic asthmain 5 patients(7.1%),allergic rhinitis in 4
patients(5.7%), and food allergy in 3 patients(4.3%). Whenseasonadistribution was examinedno seasonal
differencesvereobservedn 46 patients(65.27%).Eighteenpatients(25.71%)reportedurticaria exacerbations

in the spring, five patients(7.14%)in the summerand one patient(1.43%)in the winter. Wehad no caseswith
increasedurticaria symptomsn the fall. CONCLUSION:Our study observedimited seasonaldifferencesin
patientswith chronic urticaria. Theseresultssuggesthat while seasonafactorsare not a determiningfactor in

the majority of patientswith chronic urticaria, the risk of exacerbationgnay increasein certain subgroups,
particularly during periodsof intenseenvironmentalariablessuchas spring. Therefore consideringseasonal

factors in clinical managemenmay be beneficial in patient counselingand planning strategiesto prevent | 199
triggering factors.

Keywords:Urticaria,seasons,

GKRKkr:t ikkaekré nt & velvéyaaarr jeikyl galkid leemikisinin g e | i ile kanakterizebir
durumdur. A | haftadark € s g rkienik tablolarAkut | r t i, & ldwf@ya dadahauzuns ¢ rkinik
tablolariseKronik | r t iolraka d | an@er el er .

Kronik spontan¢, r t i Hastataldasemptomlar- o jzamank e n d i | orfayian & le m bikiktea
NSAKKI | agrééinaétiaddelerive p s © d o all, enfelsigonol dea k $trasvedh,a fiziksel
uyaranlar h a s t adleglgnmasinit et i kl ey ebi It @e lgneé déghili KiS pyaran
gerektirmezancakalevienmelerk © t ¢ | e kveyaerkelduedd ed&@ka kKt Varlik&lravbuz | ar
f akt °krilkek di eheyjei kd o Jj ri ulli-gnmekasyortestleri® ner i | ir . (1, 2)

Mevsimg e - i xérea $ € a dreein,dteny o j u n enteksiyogns € k veddvak i r Igibil i ] i

- e v rfeasket|® rdlad rgdad kapnrntasl gGammpétno me & B h & y e ke irblitditiipakidod.
¥rnefiormukhbkatr¢da iviakra | aankmmagany | a rbélimgid @ r tg@ ks t erapdri j i
edi | mi Behzerk e k BAvdrey, pyad @l eanfi k- dik 1 @& | & ksneacdaake hemlgibi
meteorolojikdg i k k e¢nrl teiir ki enir deat nksi ébrta8@dk § i mu(k4t) u. r Akplinegjikéar, t i ker i n
°zelKaakR ne mdmigdesgt dredii jritB).l mi Kt ir

Bu- al emevsemsed e i ki Kkl it k ke rtkilearieiar akta@&manaly&@makt adeéer .

MATERYAL METOT: ¢ al é kK maAnkara Bikent k e h HastanesiAlerji ve Kmm¢ nol oj i
polikliniklerinde b a Kk v L8y aa¥)ks vegnaz6h a f t¢sardtérk mp t duilnane €i krénik n
crt{ Kdyast aharmgimévsimlerdek i k a y ed Hl tdlg ifgiindosyat a r aymeaps &l mekt ér .

Te¢iwat él edney alr gan@ngiyegekh a s tbiglled Jatopiv a r Veanpvaimselpatern
bilgileri t o p | a nMe&siknselra.] éilkbammmar, yaz, sonbahar, k évwe i me v s ifanksyeol k 0
kategorileriyles or gul anmékt ér .

BULGULAR: ¢ a | & kanlaéyfah A s t yaand rt a | 3a6ma8sNeladup, 9 4 8682(9) erkek,

26 @83, kadéemaet aB8l3a0rs@dlrd)ekkronik h a s t balunéndzken, ens &gke r ¢ 1 en
ekh a s t a8lhastadaalipertansiyon (%11,4), 7 hastadaDiyabet (%10), 5 hastadaHipotroidi

(%7,1) ve 5 hastada Kalp hast al(®kl) aevéuttu. Atopik ha sty ledes-¢éséndan
dej er | e n da3hastddal%75,7)natopi ¢ y k yakiy; ens gkl r gatopkh a st ase@ k| ar
hastadai | allerjisi (%8,6), 5 hastadaallerjik a s t (8Tnl), 4 hastadaallerjik rinit (%5,7) ve 3

hastaday é dllarjisi (%4,3)s apt anmékt é.

Mevsimseld a ] & Inéne | e n46 haptada%d66.27)mevsimselfark g © z | e K&k dial8ar d a
hasta (%25.71), yazd ° n e mb hastada (%7.14 ), k ék® n e ml hadtaela (%01.43) ¢ r t i ker
alevlenmeso | d u pelirtti;isonbahardg r t k k le a yagandlgenmuzyoktu.

SONUC¢¢ al é k makmaiz ¢ & t i kastaldrda mevsimsel f ar k| et é k A e u

g°r ¢l meskanourkedridag r, t ihkaesrtl &ily &ty ®In ¢ mmyenstnsef a k t Cbelitlegici i n

ol ma d aricaklvelgli, alt gruplarda® z e | ilkbakal gihi - e vr eesjeil K kyem]j e@ind wnj u

d° ne mlaeviedneriskinin ar t abi deeejhidpr Dok tag ékinkyylaak,| a kK € md a
mevsimself a k't °g ° %enr¢inodud u n d u hastdbilgdead@mesive tetikleyicif a kt °r | er der
korunmastratejilerininp | a n | a nf naaysdésiilidéa
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Tablo-1.Demografik veriler

n( %)
C ns yet
Er kek 44(%62.9)
Kad n 26 ( %37. 1)
Yak ( Or tNSlt ama a p ma ) 36.8N12.9 | 200
Ekhastal ekl ar
Kr ohak tyanlké k 33(%47. 1)
H pertans yon 8( %11. 4)
D yabet 7( %10)
H potro d 5(%7. 1)
Kalhmastal ekl ar & 5(%7. 1)
At ofmalst al ek
At oypo k 53(0(%, 7)
Klal-1l erj s 6 %8, 6)
Géeadl erj s 3 %4, 3)
Al l arjn K 4%5, 7)
Al | Arsjt eékm 5%7, 1)

k e kliKrronik Spontan} r t imeeimde ] i ki kIl i kIl er i

Mevsimsel Urtiker Dagilimi

65.7%

40+
n L
2 30
©
wn
S
o 20F 25.7%
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7.1%
: _ : La% 0.0%
Fark Yok Illkbahar Yaz Kis Sonbahar
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Tek ¥ r g ¢Stentve Koil Embolizasyonile TedaviEdilen K n t r a k Biturkasypra |
Anevr i z mdzureD°ennggon u - TelaMeé&ezli Retrospektif Bir
Dejerl endir me

UzmanDr.¥zgZel f Ekamuj r ul
'GaziYa k aBAH i |

¥z eAtmaKnt r a kbifuskasyoyaanle v r i z ;ma d a v atedévigilg e rboyuny a pveyared al | ar én
k o r u ngrear seénédeniylezdriuklari - e r meBut @ Id & k°nragdgmntdesteklikoil embolizasyonile
tedaviedilenbifurkasyona n e v r i z mzahde rnésnoenru +etrospeldifolarakd e | e r | eGedrivee-i | di .
YO nt@ak202Ar a2024a r a s mertkdzimizdduy ° n t edaviegilen,r ¢ p tolprayanve yeterli
takipverisinesahip90hasta- a | e ahéegidi. K u | | aste@leérROCEROLEO/LEOBabyve LVIS/LVIS
Junioridi. T ¢ hastalara- i fartiglatelettedaviu y g u | Kaknl deénol nelf.aesl2 aydaDSA,24. aydaMRA

ile takip y a p €0 kdl &, dgrexeieri RoyRaymond(RROC)s é n é f | @ e § re a ildi.e Buldlar:

Ha s t adrt@lamayna 9@ olup %4 816 a d éMmndedv. r i z%da2l FsCoE U3 4 MCA, %2 4 bagiler

tepey e r | e kTeknikh aykdai r. @160 0 @id Fastadaerkenin-stenttromboz,iki hastadag e - iskemik
olayizlendi; k a | defisittg e | i kMGA hifirkasyonunddir yandalo k | ¢ zagemptamatilseyrettiK Kk | e m

s 0 n rRRGCE a | éGradeiq%35,5),Grade 2 (%44,4),Grade 3 (%20) iken, 24.aydatamo k | ¢a iy @amé
%8 4 , vt Oles ¥editastadar e z medepiyleflow diverterile yenidentedaviy a p €Sloché¥.+ g steng

destekli koil embolizasyonu,intrakraniyal bifurkasyon a ne v r i z mwa § la stakikikdbaa kK ad (€K ¢ k
komplikasyoro r av@zamanlaartano k | ¢ lz 0 aile g8 ¢s Ve waetkili birtedavis e - en &g et g & kil e
boyunluvekompleksanevrizmalardauzund ° n ebnal ki adeséekleanektedir.

Anahtar Kelimeler: KatrakraniyalBi f ¢ r Wa gy o h z m&tengkoilEmbgligdsyonu,floliverter
BenzeriEtki

GKRKKk
Knt r a kbifuekasyoypearl e vr i z ma ld ® v atediavisiigeernbboykny a pve8 @ e ydni
dal lkarunmaz o r u n Inedéniylgteknik zorluklari - e r meKoillegirdstabily er | @ i mi

boyund ¢ z e ywierkdbe r ® mis ¢ mméastigentteateklikoil embolizasyory © nt etendihe r |
edilmektedir.¥ r g {pblaiged)stentler klasik lazerkesimlistentlereg © dahay ¢ k snetdkaplama

y 0] u n |saljiptrvedu® z e | |sayksinddremkoil stabilizasyonuna r t € rhemadkd sash el f 6
etkisio | u k t dalhaetkindikboyunk a p at éd anfalsa&émakt adeéer .

GEREMEY¥NTEM

Bu retrospektif - a | & kcakd2@21 ile Ar a I2@4& tarihleri ar a s € n d gteng ve Koil
embolizasyonile tedaviedilen90hastad e ] e r | eRry hitayirresdy@terlitakip verisinesahip

olgular dahil edildi. G e nboyunlu anevrizma,boyun- a p &émend dle ny yelkaboyung © v d e

or and/@clnmer e k| ti anndéemT @ mmadtdlara k | e frgd¢gm b @ k | aghzmeaskein

(100 mg / g yentigagrelor (90 mg x 2 / gile n )i fantiplatelettedavi verildi. Kk | ér as énda
heparinizasyors a j | \e aktlvasyonz a m&25%0&00 saniyea r a stétuldd.& u | | astestlera n
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ACCERO(Acandis,Almanya),LEO veLEO Baby(Balt, Fransa)| VIS veLVIS Junior(MicroVention,
ABD). TakipteDSAveMRA kullaré | @ lel. ¢ Rgy®Raymonds € n € f | ga°nohesjéenral endi r i |

BULGULAR

Toplam 90 hastad e er | e@righlamaiy b &9,9. (28 79) olup, %4 8 & a d & Angveizma
y er | e ramtamdrkemunikantarter(38 hasta)prtaserebrabrter(31hastayebazilertepe(21hasta).
Teknikb a koarr &1 ® 0 &idhastadarkenin-stenttromboz,ki hastadani niskemikolayizlendi;
k a | ne°créo defisit 0 k makKdkd seom RRQCalereceleri:Gradel (%35,6), Grade2 (%44,4),
Grade3 (%20).24.aydaGradel o r &a8 & , y4:0kes ¥elidasta(%7,8)r e z aneviizmanedeniyle
yenidentedaviedildi.

TARTI k MA

Bu - a | e%rnmagténtgesteklikoil embolizasyonunuintrakraniyalbifurkasyonanevr i zmal ar ér
y ¢ k sdekrik b a k ar &me d ¢ K kokplikasyono r aile etkili bir tedaviy ° nt @lmd uj unu

g° st er¥migkstengerino | u k t 0 s H etfisikdil stabilitesiniar t é rmetalytod unl uj u
sayesindésed ¢ Kd,ckz ek Igitin | e etkio Ir u ic i zamamlaokk ¢ e yanénher makt adé
Bulgular, LVIS ve LEO stentlerink ul | ahatd @] € Kk masloamnud aylailuduaKa |l € c é

n ° r o tebsjtdlmadand ¢ kkorplikasyonor ay®ét g mv B n i desteklermektédin. i

SONU¢

¥ r g &stengdesteklikoil embolizasyonuijntrakraniyalbifurkasyona n e v r i z ma Ik atekiidn d a

b a Kk d ¢ gkprkplikasyono r avezamanlaartano k | ¢ b p @ ale akdi &e g ¢ v ein tedavi

y °nt e @ie d bogunlu ve kompleksy a p @névBzmalardakoil stabilizasyonunua r t € vema s €

potansiyela k & i n | e etkisi sayiesindaeizund °© n ebma ki adeséekiemektediProspektif,- o k
merkezli- al € Kk ;@ h a rdlod rr eun amemaisléeme kt edi r .
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Pakikoroid Pigment Epitelyopati ve Santral S e r Royoretinopati Hast al ar énd a
SistemikKnf | amBeluvatlkejlerrlienndi ri | mesi

UzmanDr.DojJ ulC&merft er
SultanA b d ¢ | HHanm@ij d veiAm a k tHastamesi

¥ z eAtma Koroidalinflamasyonunsistemikinflamatuvary a n € t | aalkd vegantrals e rk8ryoretinopati

(SSKRg e |l i k etkitiioh v i d gic e d | MBe-kat | eedkipalakdraid pigmentepitelyopati(PPE) ve

kronik SSKRh a s t a | siatengkinfthmatuvarb e | i r tde J lee i ie nvelbu parametteesinh a st al ekl a
i Il i kkat aki earngal-naasnéfiank Radimap o | i k | tiakipiedilen b6dPRE ve 20 kronik SSKR

h a s tileys &ve cinsiyeta - € s dendea28 s a | |bitelg 4 & | Ekkanpas aanlé & ra nTe ik hhiréylerde
subfovealkoroidk a | €(BHC&)P € - ¢ [kan2 k n e k | elde ediled febrinojen,a | b ¢ GRPM,° t r of i |
monosit, lenfosit, trombositd e j e r | sisteimikidflenmasyonindeksleri[ S (SikstemikK mm-Km f | amasyon
KndeBEKRYstemkKnf | a méad niertadrede$AR ( Fi bri noj @md médodcampilnan mé Kkt &1
Demografikve Klinik veriler de ( y airsjyet,komorbiditeler,sigara ve kortizol kulla n € an@lige di | mi kKt i r .
Bulgular: SFCTd e ] e PRPEeve SSKRg r u p | & ra§ hkédrolledlek ar Kk € | a Kk @t einetkei ]| édned a
y ¢ k s(e=R,0001).S KESKRgrubundaa n | admlzéeyyidkes a bt §n0D89).SK RFARdD e ] er | er i
ar a s éstatibtiksel olarak a n | afark 8aptanmasada (p=0,25 ve p=0,18), ROC analizlerinde bu
parametrelerinorta d ¢, z eayydéedicio | d g P u ¢(FARE - AUC=0,736;S Ki K- AUC=0,722).Ay r € c a
SSKRsubgrubundd&ARg r u p | ga°r Febrin@jen, Monosit,Lenfositve CRPd e | et & e k i iGtatigtiksél a r &
olaraka n| @dmllanrfukt ur

Anahtar Kelimeler: SantralS e r Kbrgoretinopati,Pakikoroid PigmentEpitelyopati,SistemikK n f | amat uv ar
Bel i r KomidK & Ir & Sistaamjken f | amdade & | er i

Gi rveXma -

Pakikoroid spektrum h a s t a | Fakidoraid ®igment Epitelyopati (PPE), Santral Ser ©° z
Koryoretinopati (SSKR), PakikoroidN e o v a s k ¢(PNVY ve Pdaligoidal Koroidal Va s k ¢ | opat i
(PCV) gibi birbiriyle i | i klikik 1t @ b | iod eBuidra.st a logak? a e Eari tj rkaaid

kal édilbteéHakerd a marveRPEde] i ki kl i kl eridir

Koroidaldamarg e n i k | v an® khipérgermeabilitee endoteldisfonksiyonusonucws e rrétirma

de kol gnalniékSeny iéll ilyrarp @ da & @ ksistarikinflamasyonurdabus ¢ r 8 n e el |
oynayabiglesctegrimdik t e tehfdsit ve trombosit o r a nileatr¢ér e bistelmi& n
inflamasyonindeksleri;sistemiki mm gnffamasyonindeksi( S Ksktgmikinflamatuarcevapindeksi
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Mortalite

PrognosticValue of Thyroid Function Testsand Albumin in Predicting30-Day Mortality in Icu Patients

Abstract: Background:Alterationsin thyroid hormonelevelsare commonamongcritically ill patientsand may
impactprognosis.The prognosticvalue of thyroid-stimulatinghormone(TSH), free triiodothyronine (FT3), and
free thyroxine (FT4) measuredat ICU admissionremainsuncertain. This studyaimedto evaluatethe role of
thyroid functiontestsand albuminin predicting30-day mortality in intensivecare unit (ICU) patients.Methods:
Thisretrospectiveobservationaktudyincluded196 patientsadmittedto the generalICU of K z nCityrHospital
betweenJanuary and July 2024. Thyroid function tests (TSH, FT3, FT4), albumin, routine biochemical
parameterscompleteblood count,and APACHEII scoresobtainedwithin the first 24 hoursof ICU admission
wereanalyzedTheprimary outcomewas30-day mortality. StatisticalanalysesncludedChi-squareSt udent 6 s
test, Manri WhitneyU test, binary logistic regression,and receiver operating characteristic(ROC) analysis.
Results:The meanage of the cohort was 68.9 N 14.5 years,and the meanAPACHEII scorewas25.1N13.5.
Thirty-daymortality occurredin 95 patients(48.5%).In univariateanalysis lower TSH,FT3,andalbuminlevels,
and higher APACHEII scoreswere significantly associatedvith mortality. In multivariate logistic regression,
TSH(OR: 0.854,p=0.012),albumin(OR: 0.885,p=0.001),and APACHEII score(OR:1.144,p

Keywords:Albumin,NonThyroidalK | | 8yadsomeThyroid FunctionTests,Thyroid-StimulatingHormone,
30-Day Mortality
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1. INTRODUCTION

Thyroid function is regulatedby the hypothalami¢pituitaryi thyroid (HPT) axis. In this process,
thyrotropinreleasindghormongTRH) secretedby thehypothalamustimulateghereleasef thyrotropin
(TSH) from the anterior pituitary gland. TSH, in turn, drives the thyroid glandto secreteits main
hormones thyroxine (T4) and triiodothyronine(T3). The prohormoneT4 is convertedin peripheral
tissuesdnto thebiologically activehormoneT 3 2

Thyroid hormonesplay a fundamentalrole in sustainingnumerousvital physiological processes,
including regulationof energy metabolism,maintenanceof hemodynamicstability, modulation of

immune responses,and thermoregiation. At the cellular level, T3 and T4 influence oxygen
consumptionmitochondrialenergyproduction,andmacromoleculenetabolism.

In critical illness, both TSH levels and serumthyroid hormoneconcentrationsindergocharacteristic
alterationsIn healthyindividuals, TSH synthesigproceedst a relatively constantrateandis regulated
by thyroid hormonesneuropeptidesand neurotransmittersTRH is the primary stimulatoryfactor for
TSH synthesis whereassomatostatirand dopamineare the main inhibitory factors. In critically ill
patients,TSH concentrationsnay be normalor decreasedn our study,we investigatedhe prognostic
value of TSH, T3, and T4 hormonelevels measuredvithin the first 24 hours of ICU admissionin
predicting30-day mortality.

2. MATERIALS AND METHODS

We conductedh singlecenterretrospectiveohortstudyin a generalCU, adheringto the Declaration
of Helsinki with local ethicsapproval. Adults ( O Yeirs)admittedbetweenJanuaryJuly 2024 were
eligible if thyroid tests(TSH, FT3, FT4), serumalbumin,routinelabs,andAPACHE Il wereobtained
within 24 hoursof admissionpatientswith known primary thyroid diseasethyroid-activemedication,
pregnancypr missingkey variableswere excluded.The primary outcomewas 30-day ICU mortality
verified from hospital records. Demographics,comorbidities,admissiondiagnosis(sepsisvs non

sepsis)renalfunction,inflammatorymarkersyentilatorystatusandvasoactiveisewereextractedrom

electronicrecordsusinga standardizedemplate with duplicateabstractioranddiscrepancyesolution.

Continuousvariablesweresummarizedasme a n [oiShizdian[IQR] after Shapird Wilk assessment;
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categoricavariablesasn(%). Groupcomparisonsisedt-testor Manri WhitneyUandc | / F iegaote r 6 s

tests. Multivariable logistic regressiormodeled30-day mortality with clinically relevantcovariates
TSH, FT3, albumin,andAPACHE Il ascorepredictors

3. RESULTS

Weanalyzedl96ICU patients(46.4%female;meanage68.9N14.5years) Meanadmissiorabswere:
TSH2.61N4.7001 U/ freeT31.62N0.80pg/mL, freeT4 1.26N0.40ng/dL, andAPACHE Il 25.07
N 13.52:meanlICU staywas 11.42N 12.88days (Table 1). ComorbiditiesincludedDM 45.9%, HT
53.6%,COPD 28.1%, CAD 26.5%,CKD 15.3%;41.3% requiredvasopressorand 44.4% invasive
ventilation(Table2).

By 30-day status survivorsvs nonsurvivorshadyoungerage(67.19N 15.56vs 70.57N 13.00years),
lower APACHE Il (16.86K8.39vs 33.23N 12.81),longerICU stay(13.05KN 14.36vs 9.78 N 10.73
days),andhigherTSH (3.18N5.44vs 1.76 N2.520 1 U/ (fabje3). On Manri Whitney U testing,
30-daymortality wasassociatewvith procalcitonin,TSH (p=0.001),T3 (p=0.015) creatiningp=0.004),
GFR (p=0.003), albumin (p<0.001), CRP (p<0.001), WBC (p=0.001), neutrophils (p<0.001),
lymphocytes(p=0.007),and APACHE Il (p<0.001);other parametersverenonsignificant(Table4).

In multivariable logistic regression,TSH (OR 0.854; p=0.012),albumin (OR 0.885; p=0.001),and
APACHE Il (OR 1.144; p<0.001) independentlypredicted 30-day mortality, whereasT3 did not

(p=0.256).Model performanceNagelkerkeR |= 0.559,accuracy= 82.1%(Table5). ROC analysis
yieldedoptimalcut-offs of TSH1.770 | U/ (sehsitivity52.6%,specificity 80.0%)andalbumin3.95
g/dL (sensitivity 78.0%,specificity 50.0%)(Fig. 1).
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Fig. 1. TSH ROC analyses Theoptimalcut-off valuefor TSHwasdeterminedobe1.770 1 U/ with asensitivityof 52.6%
anda specificity of 80.0%.For albumin,the optimal cut-off valuewascalculatedas3.95g/dL, correspondingo a sensitivity
of 78.0%andaspecificityof 50.0%.Fig. 1 is providedfor ROCanalysis.

3.1.2Tables
Table 1. DescriptiveStatisticsof Clinical andLaboratoryParameters
Variable MeanN SD
Age (years) 68.85N14.46
Procalcitonin(ng/mL) 8.86N23.32
TSH( &1 U/ mL) 2.61N4.70
FreeT3 (pg/mL) 1.62N0.80
FreeT4 (ng/dL) 1.26N0.40
Creatining(mg/dL) 1.68N2.53
GFR(mL/min/1.73m| ) 65.97N37.97
Albumin (g/L) 29.6N6.41
CRP(mg/L) 91.41N110.53
WBC(/ OL) 13063.98N10556.98
Neutrophils( / OL) 12909.36N29432.39
Lymphocyteg / OL ) 1054.01IN1006.68
Plateleft 1 0 / OL) 219.63N111.03
APACHE Il (score) 25.07N13.52
ICU Stay(days) 11.42N12.88

ValuesarepresentecismeanN standardieviation



o/
% 20"UTSAK, 1819 October025, Ankar:

[=}

=

[ITS$AK

Table 2. FrequencyandPercentag®istributionof CategoricaMariables.

Variable n %
Female 91 46.4%
Male 105 53.6%
DiabetesMellitus (DM) 90 45.9%
Hypertensior(HT) 105 53.6%
Chronic ObstructivePulmonaryDisease 55 28.1% |211
(COPD)

CoronaryArtery Diseas€ CAD) 52 26.5%
ChronicKidney Diseas€CKD) 30 15.3%
VasopressoRequirement 81 41.3%
InvasiveMechanicaNentilation (IMV) 87 44.4%

Valuesarepresentedisnumberandpercentage

Table 3. Comparisorof ContinuousVariablesBetweenSurvivorsandNon-Survivors,andNormality

Assessment.
Variable Survivors(MeanN SD) Non-Survivors(MeanN P-Value
SD)
Age (years) 67.19N15.56 70.57N13.00 0.217
Procalcitonin(ng/mL) 5.66N18.37 12.25N27.41 <0.001
TSH( O1 U/ mL) 3.18N5.44 1.76N2.52 0.001
FreeT3 (pg/mL) 1.70N0.75 1.52N0.84 0.015
FreeT4 (ng/dL) 1.26N0.36 1.24N0.43 0.789
Creatining{mg/dL) 1.57N3.32 1.78N1.47 0.004
GFR(mL/min/1.73m]| ) 74.39N36.66 57.68N37.06 0.003
Albumin (g/dL) 31.82K6.13** 25.97K5.88** <0.01
CRP(mg/L) 96.67N97.50 157.16N115.67 <0.01
wWBC(/ OL) 10599.27N5566.87 15696.42N13628.38 0.001
Neutrophils( / OL) 8401.19N5348.89 17675.63N41508.72 <0.01
Lymphocytey / OL) 1222.508870.01 999.29N795.24 0.007
Plateletft 1 0j / OL) 231.11N99.77* 206.96N119.72 0.102
APACHE Il Score 16.86N8.39 33.23N12.81** <0.01
ICU Stay(days) 13.05N14.36 9.78N10.73 0.176

** normally distributedvaluesaccordingto ShapireWilk normalitytest. The Student's-testwasusedfor normally distributedvariablesand
theMannWhitney U testwasappliedfor non-normallydistributedvariables.

Table 4. Comparisorof 30-day mortality accordingto categoricalariables(Chi-SquareTest).

Variable Survivor (n=101) Non-survivor (n=95) P-value
Female 54 37 0.042

Male 47 58

DiabetedMellitus 47 43 0.858

Hypertension 56 49 0.588

Chronic Obstructive 28 27 0.913

PulmonaryDisease

ChronicKidneyDisease 12 18 0.170

CoronaryArtery Disease 30 22 0.300
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Variable Survivor (n=101) Nortsurvivor (n=95) P-value
Vasopressouse 21 60 <0.001
Invasive Mechanical 17 70 <0.001
Ventilation

Categoricalvariableswereanalyzedisingthe Chi-squaretest.

Table 5. Binary Logistic Regressionalysisfor 30-Day Mortality.

Variable p-value OddsRatio(OR) 95% Confidencdnterval
for OR

TSH 0.012 0.854 0.754i 0.966

T3 0.256 0.754 0.463i 1.227

Albumin 0.001 0.885 0.823i 0.951

APACHE Il <0.001 1.144 1.0981 1.192

The logistic regressionmodel included TSH, T3, albumin,and APACHE Il scoreasindependentvariables.The model demonstratech
NagelkerkeR Jof 0.559andshowedgoodcalibrationaccordingto the HosmerLemeshowgoodnesf-fit test( &=[9.925,df =8, p=0.270).
Theoverallclassificationaccuracyof the modelwas82.1%.

4. DISCUSSION

In critical illness, reducedthyroid hormonesstemnot only from HPT-axis disruptionbut also from
tissuelevel mechanismge.g., altereddeiodinaseactivity andtransportproteins)thatlimit delivery of
biologically activeT 3 to targettissuesthisis mostevidentin measurementsbtainedwithin thefirst 24
hoursof admissioA. Wanget al. identified free T3 (FT3) asthe only independenthyroid predictorof
ICU mortality and showedthat addingFT3 to APACHE Il improvedprognosticaccuracy?, FT3 was
likewise an independenpredictorin COVID-19 cohorts®. In our study, FT3 was associatedwith
mortality in univariableanalysisbut lost significancein multivariablemodels,whereadower TSHd
togetherwith diseaseseverityy appearedmnore reflective of acute HPT-axis disruption and overall
illnessburden.

Evidenceon TSHremainsmixed: somereportsignificantassociationsvith all-causemortality at 7, 30,
and90days® while otherstudiesandmetaanalyseshowno survivoii nonsurvivordifferencesn adult
ICUs’. In COVID-19, low TSHis frequentlyobservedutinconsistentlylinked to mortalit®> otherwork
foundT3, T4, andTSH all lower thanin generallCU patientswith greatemreductionsassociatedvith
highermortality &°,

Hypoalbuminemiaa recognizedmarker of infection risk and severity, emergedas an independent
predictorin our cohort, consistentwith prior ICU data® Currentevidencedoesnot supportroutine
thyroid hormonereplacemenin critical illnes® outsideoverthypothyroidismor myxedemacomad as
testabnormalitiesoftenrepresenadaptiveresponseghus,clinical decisionsshouldnot rely onthyroid
testsalone™™.

Limitations include the singlecenterretrospectivedesign, singletimepoint testing within 24 hours
(precludingassessmertf trajectories),and absenceof reverseT3 (rT3) measurementRrospective
multicenterstudieswith serialhormoneprofiling andrT3 evaluationareneededo validateandextend
thesefindings.

5.CONCLUSION

In this cohortof ICU patients,Jow TSH andalbuminlevel®d alongwith higher APACHE Il score$
emergedas independenpredictorsof 30-day mortality. Although reducedFT3 was associatedvith
mortality in unadjustedanalysesit did not remainanindependenpredictorafter adjustmenfor other
variables.Thesefindings suggestthat thyroid function testsin critical illness should be interpreted
cautiously,ashormonalchange®ftenreflectadaptiveresponseso systemicstress Early assessmeraf
TSHandalbuminmayimproveprognosticstratification.Prospectivemulticenterstudiesareneededo
validatetheseresults.
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fetals o n ua rl aag @ nl di axklelemeya ma - | a m¥ kK b BHhFATaN2024E y 12Q2btarihleriar as én d a
kanl &§ i ¥veBAm a Kk tHastamesined a K v yverF&Rt a natas gebelerretrospektifolarakt ar and e .
Kat él| edd0éditalara r a s izlenenae ultrasonografile FGRt a natasgebeliklerdero |l uk makt adeér .
Pr ot e 24msaatiikiidrarda 300 mgveya¢, z e r pratethe a r bl&dk €& a n € mFetahadomali,- o] u |

gebelik, fetal kromozomb o z u kdl éuK | uéaritern alarak belirlendi. Bu kriterlere uyan 218 hastak ay d € n a

ul a kTedibived.o ] uhastanemizdelangebeliks a yld6s2d saatlikidrarda proteinmi k b a k @&dsta n

s a yldZomrak bulundu.Buh a st a7lligerpé& ro t esikrlegdiykiiken,41 FGRolangebeliktepr ot ei n ¢ r i
sapt aBmaas$t agebelik€ ne | | ultrksbnegrafih u | g Udtomategnals onudéjaer | endi ri |
Kst at iaslizdekSPESI28.0 k u | | a Shaplircvigk. testi ile homojen d a | & nical nparametreler
belirlendi.Homojerparametrelert-Test,nitel veriler Pearsonki-kareve Fisherexacttestiied e J er | ePxdi r i | di
0.05 istatistikselolarak a n | akablul @dildi. Bulgular: ¢ a | é kanaégabelerinortalamay a R6gidi. Bu
gebeliklerin%5 5 érkenb a K | aFGRIdivd%H3¢ ner ot eik rednekiadi. P r o t eolamggbelérde
preeklampsg © r ¢sl énkelele § rea enziieg k s @k loit f ik kBimdyernastalarag © dadhas ézlendi.

Doj hmaf ty® sé doojj arfmé rapogargkerup r ot eébeliklérdedahad ¢ kbglinduvedahauzun

s¢yeni dyoojjiumkdens saj il Aabékmad@eiamd réiGRonl égnu | a 7 Beordtal
sonu-illamllka g fi st er P ont epdziifglangebeliklerdepretermd o ] a ma nd & kAgdar
skorveywe i dyoo Jdurem k i€ mt iaynd cadglzéeayrdtemd@ metr € PK mb ekFGRgt gul ar énda
maternatfetal d o | alk@zmu k | bif gihutnedlapledsa j er | en &®ir ot lew dg lipdrinatal

mortalite ve morbiditeyia r t &tkilerg & s t e waa dutumerkenm¢, d a h adereltireekiedirS o n u -

F G R &ébeliklerdep r o t evi anr¢lokihsazfetals onu - yf ak @ iad & & k | U h mBuxnédante,

pr ot aespiiy a p das@alardadahay a kizemveerkend o J p ma n | genelelslie

Anahtar Kelimeler: FetalGe | iGeirmP ri d ti gRemngtalS g n u Gébalik,Rreeklampsi

GKRKK

Fetalg e | igkeir rn{Hetal Griowth Restriction, FGR), fetusungenetik potansiyelineg °© teklenen
be¢ye¢hm&z @ hak anmdamkts &n & mie paniratal mortalite ile morbiditeninen © n e ml i
nedenlerindebiri olarakkabuledilmektedifl). F G R @etuslar,intrauterinhipoksi,asfiksip r e mat ¢r i t e
ve neonatald ° n e metabolikadaptasyorb o0 z u k lau kél safrélt sisk k a K éBu hedanle

F GR 6 erkemt a nveysaéktakihi, perinatalprognozu y i | e kktitik ¢ me shiptir.

F GR 6 patofizyolojisi- ok a k t otmakladirlikte, en s énedenplasentalyetersizliktir. Normal
gebeliktespiral arterlerinfizyolojik d © n ¢ Kk ¢ utegopldsentakana k éamar;ancakbus ¢ r e- t e ki
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bozukluklaruteroplasentah i p o p e r Kropikfgtabhipaksiyeveb ¢ y ¢knees é t yolal- @B)e n a
Bu durum, plasentadaksijenve besinmaddeg e - i & £ a | maunabagaolarakdafetal organ
gel i kKvemg p i medn é&r | aagdenaus. € n a

Gebelikte pr ot e ipreeklampsi (PE) ve d i ] bipertansif gebelk hast al ekdasikar é n én
g° st er glrldie Preeklainpsigebelikleriny a k |1 %2ikB&k g dre ¢20.gebelikh af t as éndan
sonrag e | iyenidbra Kk | ahipgri@ansiyogve p r ot dlé karghkterizebir tabloduf4). Pr ot ei n¢r i
genellikle24 saatlikidrardaO 3 Gn@proteinv a r dlagaktéa n & m| aaemdatédisfanksiyonunun

klinik bir yans éotasak d e er | e n d(b)r Ancakesknt ye&dli lrpa p &l alné k malRla r
pr ot eitakspraiknbiang t kail deckgatda fietal s onu glearedi Fi mde®r medi Jini
go°ste@@mi kKtir

Prot ee RGRa&a i a s & nl dtackiolaraka - & kkl aévjuak maBnaézxét &exrt. e pmat ar dar i
v a r | edphabelggin,plasentaldisfonksiyonve bunab a jolurgdsuzperinatals onu - ¢ am ¢ jai n
d¢k dloj uamy ér prégnedoj uvmyeni dpppwrmakaérmt iiylaic®l idlui] u
bildirilmektedin(7). Bunak a r kbéalzé&gWd ,é Kk ma lod reld;,az & nplistetiikyn © n e tbeliregic

ol mawketeflé o nu -alnd rdordlasyorg © s t e rileniesdir jéil @)¢ Kt ¢ r

Bu bilgiler é k é J gmataeiam d ré&GRonl égnu | mategnal@étal d o | abkoéznu k | bif unun
g Stergesio | abi d ek el i | nPe kott eedridotelh & s emé k r o v aisfadnksiyomun

y a n s &larakpeainatalmorbiditeyia r t € (@)aBurnumlabirlikte, mevcutl i t e rbait Ikiiind e

y © rvgklinik © n ematolarakt ané ml anamaméxkt ér .

Dol ay eos €yl @akFmR d a nkéralangebeliklerdep r o t eviarm Jleéigtad ve neonatal
sonualaséinldiak ephenl enama -i |l anrdBrdi kl ti &koktayay koymak, risk
séneéefl awmakb ér Evebuoll geusbbatetekyn©® n e t idamadnodj diararlara | é n mas é na
katslag | ayabil ir.

GEREMEY¥ NTEM

Bu retrospektifg © z | e masl eeHanran2024i E y | 2@25tarihleria r a skéanrdla& U i ¥#ea m
Ar a K t HastamesiPerinatolojiK 1 i nilj a kWwnuer fatal g e | igkei rmi(FGR]J ti a nadas €
gebelerint € lklaly € t inclenenesiley e r - e k | tealt & Ketiaki @éklarasyondlkelerine
uygunolaraky ¢ r ¢t ¢ 1 m¢ Kt ¢r .

¢ al ek a9 gebelikh a f t aaal saérizehanve ultrasonografiUSG)ile FGRt a nkénsilén
tekil gebeliklerdahiledildi. FGRt a n 8 ma s | abstetrive dinekolojiD e r n(EIGQ) ve Society
for MaternalFetal Medicine(SMFM) kriterlerineg ° rtabminifetala | & r (Es@rjiagdretalWeight,
EFW)gebelikh a f t @ % ©1€. persentilo | malarai&kabuledildi.

D e k | kiiterkeri a r a s-€ mjdyebelik, konjenital fetal anomali, kromozomalbozukluk, maternal
diyabeteamellitus, kronik hipertansiyonp t o i rhma¢ésn ba°l berke k t va int@liteginenfeksiyon
°ykyarg !l dekriterlerd o] r ul toplamlh8chastak a y duelnaak amdakiakipleri ve
d 0] u miastanemizdey e r - e ké venled reksiksiz olan 146 hasta- a | € kdatal wdildi.
Bunlardanll2hastad®4 saatlik idrardap r ot € il A gmaiguttu.

GruplTaareénml anmasé

¢ al epkonpa;, | alsaatlikidrardasaptanamproteinmi k't g P é&imgeubaa y r €1 d é :
1 Pr ot eozitf grupi(n = 71): 24 saatlikidrardaO 3 On@ proteinsaptanamebeler.
1 Pr ot enégatifgnup (n=41): 24 saatlikidrarda<300mg proteinsaptanamebeler.

Veri Toplamave¥ | - ¢ ml er

T¢ mast aenogradik® z e | | (i ykapaete, v ¢ c kitle indeksi), obstetrik® y k ¢ kliaik i
bul g labostuvais o n u veld @ § @enierielektronikhastak a sigtemindereldeedildi.

Ultrasonografikd e ] er | e nGEiVolusenlE@ ¢ i, hlaz Il a Ri®IM&z @dbileyapeéel dé.
¥1 - ¢ mly ené@kezdgy ° r eenkyimliperinatologlat a r a fgeem d aerk | Fetalbbiyometrik d i .
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° | - ¢ @PDeHC, AC, FL, EFW)ve Dopplerindeksleri(lumbilikal arter[UA] PI, ortaserebrakrter
[MCA] PI, ductusvenosugDV] PI) kaydedildi.

Pr ot edier¢erril e R4saatlikidgrardaproteinmi k t ad® E0ntg/M saato | ma e &l i nde
t a n & mEkalarakgreeklampst a nyerilea k | ahipgriansiyod O 1 4 thhtggYle birlikte
pr ot edyaoigandisfonksiyonw ar | @9 Koeukdu.

FetalveNeonatalSonu- | ar

Teml gutday @amf tdao§ & mkylein,i ddoojjaanin é rll ve§. dakikaApgars k or | a|R¥,
yeni dyoojjdumk&mi ¢ ¥ ¥ Bij ht i°lagne aveperinatalkomplikasyonlakaydedildi.

Erkenb a Kk | aRGR,&32.gebelikh a f t & saaladdlgularolarakt ané ml and é .

Kst at iAmalizi ks el

Ks t at analizlerlBVs SPESStatisticsfor Windows, Version28.0(IBM Corp.,Armonk, NY, USA)
progkaiméagétaebkexktirildi.

S¢r dlellii k k efn & e e mistatistider cttalamaN standartsapma(SS), ortanca(minimuni
maksimum)d e | e r lvexildii \ferileein d a&j| &Streiré Wilk testiile d ej er | eNoamalr i | di .
daj gloasmdeajeink k elinahjeainis @ e kteése,mormald a] eédymayead e ] | Kikeinth er
Manri Whithney U testik u | | aKatéegortk@ e ] i K klead ke li aak tPears@li-kaeetegin d a
veyaF i s hlesindesdtin y gul ande.

T ¢ manalizlerdg < 0.05d e | istatistikselolaraka n | &abul edildi
BULGULAR

¢ al ékdr@ahetalentoplam 112 fetal g e | igkeir mAGR)jolgusunun7 1 @663,4)pr ot ei n¢r i
pozitif, 4 1 @4d36,6)p r ot enegatifgruptayera | d @ mebeleriny axr t a | 28,2N551§ € |
olaraks a p tvey algegvida,paritea - € s Kirgdi@arr a saémlddanklb & | u n(prQ,058

Maternal Klinik ¥ zel | i kI er

Pr ot epoaitif, gruipta preeklampsig © r ¢ ¢ enle b @] aotalaley ¢ k s @d64,9ivs %17,1,
p<0,001).Ay rkée k ibu gréptak a r a enziing ¢ k s e(RITAALTi> 2 kat)or apnréot ei n¢r i
negatifgrubag °© dahaf a z | (®32.d\&s %9,7,p=0,01).Maternalsistolik ve diyastolikkanb a s & n -

or t al arataé In paoziéif gruptaa n | aerdcady ¢ k s(p<k,05).

Erkenb a k | aRGB(&32.hadta)o r pm @ t @azitif gruptaa n | lardke ¢ k s(®B&KYsP639,
p=0,02)Budurump r ot @ iam ¢ @dhaerkeddn® n e gne le vekmehtemelemahaa | pasental
disfonksiyonlaseyrederolgularlai | i «lkd Wy stier mekt edi r .

FetalveD o ] u il @uldular

Pr ot eoziifgmuptaortalamad o ] b mf B84al&l 2,9 hafta, negatifgruptaise 36,2 N 2,4 hafta
olaraks a p t(p=0,d08)Benzerk e k ioftathmad o] e mé pIr &} @ozitf glguiardaa n | a ml &
olarakdahad ¢, kK ¢(204004209gvs2430N380g, p<0,001).

Dojkmhkl s kigrdganm a saénnlddarkb @ | u nsezayei;r pm & t @azitf grupia
%71,8,negatifgrupta%63,4idi (p=0,32).

NeonatalSonu- | ar

Yeni dApfjaasnk o rplraort épaozitf gnugtaa n | adenécéded ¢ k ¢ k dakika Apgar skoru
or t al6dB3¢ve7,0N1,2,p=0,001)5. dakikaApgarskoruise7,8N1,0(vs 8,5N0,8,p=0,004)
olarakbulundu.

Yeni dpdpjamak g mi { %iB} ht ipyraoctéepozitifigruptabelirgin b i - i dalthe
fazl (@oF7@des %19,5 p=0,002).YY B | Okdaelsé& Kk desdu gruptaa n | aotartakéuzundu
(ortalama6,8N3,1g ¢ v$3,2N1,9g ¢ p<0,001).

Perinatal mortalite o r apnréo t epouzitif¢, gruipta %5,6, negatif grupta %2,4 olarak izlense de,
istatistiksela n | a md led €{p-=DdBD.
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¥ z elablo

Parametre Prot e()rngd@)Pr ot e(i)fngdl)pde]
Anney akgeél ) 26.4N5.2 25.9N5.0 0.62
Erkenb a k | aRGR@6) | ¢62.0 39.0 0.02*
Preeklamps(%o) 54.9 17.1 <0.001*
Kar a enzing ¢ k s g%) 32.4 9.7 0.01*
Doj hmf (hfa s é 34.182.9 36.2K2.4 0.003* |217
Doj wheég) ej e 2040N420 2430N380 <0.001*
1. dk Apgar 6.1N1.3 7.0N1.2 0.001*
5. dk Apgar 7.8N1.0 8.5N0.8 0.004*
Y Y B pereksinimi(%) 47.9 19.5 0.002*
Perinataimortalite (%) 5.6 2.4 0.41

*p<0.05istatistikselolaraka n | &ablleed i | mi Kkt i r .

TARTI k MA

Bu- al é atabgdeal igkeir n{HGR)jt ia nkensil@ngebelerdep r ot eviam J raiptérmakeen

fetals o n u etkisha raa K t € Eldele mé& k Hugutairag ° rpe ,0t @ozitif FGRol gul ar énda
preeklampsis é k lk @jr @& ,ernzing ¢ k s e &rkendjoij,wm adaltad ¢ K¢ &] lhmf vea s &

doj aifneéerdkAggars k o rvéyae rei dyoo] jadorm k gereksinimia n | alarbkg ¢ k s e k

bul unnBugbnupt atr giam | FGERDA @nu | matealfdtald o | bko&mi k| uj unun
ciddiyetiniy a n s°ént eabm gi® s t celr agbei ldesckesjnidngir me k't edi r .

Pr ot eazimy il | @meeldampsit a n € semel lwrgparametreolarak kabul edilmektedi(5).

Ancak, sony € | |yaarpdealad re kpmmaol taaemii rkg rafekbra& @ a at «li & judyafdtal

s 0 n u belirlemedeyeterlio | ma dg9 setnexi6)nBununlabirlikte, b aa eakt ermalkamn¢r i
v a r | ejda@eidsfonksiyonunurve sistemikmi kr ov & sk dir 8%ns t eorl gdaugvelbm u
durumun perinatal morbiditeyi a r t € r a bhildirreektedj(9).nBizim - al é K Mmamé&z &éa n ¢ r i
saptanamlgulardapreeklampso r a nbelingiikw e k iy | & ® & M@S54LE9vs %17,1,p<0,001)bu

g ° r dertgklemektedir.

Plasentaiskemiyeb a jolarékg e | erklateln a s lem@Er, ot e iortaya- ié k ima le@defdtal
b¢yckmes ét lilerléne§inde @ e mol 6 y n a ma(¥).tBa dadofizyolojik s ¢ r ea-ztael, mé k
uteroplasentap e r f ¢ve oksienile besint a Kk € n é ynteraidikafétdl hipoksiyeve intrauterin
adaptasyorb 0 z u k lyoljau @)aBizim - al &€ kK mp meé &z gdaziifgruptaortalamad o J u m
haf (341Ne,9vs36,2N2,4,p=0,003)ved 0] a fné (204§ 420g vs 2430N380g, p<0,001)

a n | alarbkdahad ¢ k ¢Butbylgular,pr ot e&iam 4 r@ipré@lagemalonksiyonb o z u kile uj u
yakéndawmkdufeater mekt edir.

Lit er henzers @ @ u mdveuttur. Adu-Bonsaffoh ve ark(7) preeklampsiligebelerdea r t mé k
prot @i,z eryiletkend oji wed ¢ K, k] anér laenjl @yHliaxlkd dpuhdi r mi Kt i
Baschafl) ise FGR o | g u | ateraplasgrdaab e r f ¢bzoyzounk | defalubnsuyné ndeoyjir u d a n

et ki | éwlkdpfomksiyonb r éadabtfd e i K i yollai- k l&¥¢néanafak o mp | i kasyonl e
artéembedéj € Bizm-katliérk. miamé adaiam § &G & dddhea | fetaletkiienmeyle

il i alkddgfloeg!l megkt or .

Apgars k o rvéyaea réi dyooj ] dorm k gereksinimidep r o t eozitf plgulardaa n | alarbke

dahak ° t ¢ Y dhiikaApgarskoruo r t a |64 Nig3skeén,p r o t @egatifolguiarda7,0N1,2idi
(p=0,001).Benzerk e k iYlYdBegereksinimip r o t eozitif gnupta%47,9, negatifgrupta%19,5

olaraks a p t (p=0,802).Bus o n u Rdbertsve Es c u d e(9) b & h u gibi, enddtelh a s\er é

mi k r o v adsfengsiyenuny al n p k a a echd jaigted,d o | a kaeatkideyerek neonatal
adaptasyonb o zabi deeehdagr mekt edi r .



Baza&r akt érpmrad tagvdaag i € dbstetrik ry © n e tai- i@ s ébeldleyici ol madéj
savunul Waughvewark(6), pr ot emirke raperdatadsnonu ® ngPf e meajedkri i n
senelr de@jbwedu r tAmeakiot i ar. k|1 & b & k kaakau |al rapnréol t aeniannéérmeé n d
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e

i n
aki

deji kké&mihiellp @ mkveg § lgdekmaternah ast alvak Il &af &kl aBwinbi | i r .
-al é Kk mbom@enhlr&aGRpop ¢l asyooehalinmpxé,t e i akisini dahanet
ortayak oy mukt ur .

Pr ot epozitifiolgulardaerkend o] wma n | anr §¥%62 & %39, p=0,02) klinik olarak da

a n | a mBuéuge,maternalk o mp | i k a srkemdnol j auzceunluk & | maysaémes el |218
iyilik halininb o0 z u | rbeaagpdl raarkénd o ] u mdayaarnés € Gibafl)veBumon2)t ar af éndan
bildirilen veriler,k i d gblasentabisfonksiyonurhemerkenb a k | aFRGR lBemde preeklampsinin
ortakpatofizyolojikzemininio |l ukt ug®8sesfenmektedir.

Sonu-| BGRemgzu | pr enadianm d r&ki° derivatalprognoziai | i akd ljpu®@elk- a
ortayak 0 y ma kBubuldwdar klinik uygulamadg r ot ¢espitegilenFGRo | g u | dahag anld @ n
antenatatakip, maternalorganf on ks i yopt @lreiere h e rveld orji d emmeasrni| amas éné
titizlikle planlanna sgée r e kg sjtienrime kt edi r .

SONUC¢

Bu- al efetmhg ¢ | igkeir mAGR])t ia nk&railangebeliklerdep r ot eviarr ¢ ralumsnze n
maternalve fetal s o nu -ylaakré inadl &4 @ k d U jg@ s u e rPmi okt t esaptaganoigularda
preeklampsivek a r a enzifnye & k s edahas kP r ¢ lbuhastajardal o ] henf vead ® ¢ u m
aj éralné jaanl- 8 dydkeAdgars k o rdahad #kwelk e n i dyoojjdorm k ié Imt idgha c é
yekdekunmukt ur .

Elde edilenbulgular,pr ot e i FGRIO I g u h plaséntaldisfonksiyonunve sistemik endotel
has abiEeqoant eorlgaebsiil deicked n chgj r Blernedemedpirro.t edspit gdilen FGR

ol gul dahag & damtenatakakip, maternalorganf on ks i y d p ¢ azlerlemiestved oj u m
z ama nl| amutidisipinérya k| axléam la@ nma § € mekt edi r .

Kl ed? § g bikerkezlive prospektif- a | & Kk ma loa red enG R 6pdoghazbelirteci olarak
kull anél adhadymr ébiif-@ilrddree kK t ébbué Il ma didikny ‘n et i °nndeenkiin i
netl exktirecektir.

Anahtar Kelimeler: Fetalg e | igkeir mR ri g ti eRreeldampsiPlasentalyetersizlik; Perinatal
morbidite;Y e n i dyod jaumk Sebelikk o mpl i kasyonl ar é
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1 BaschAhMmFetgarlowtelst if rcoonberr ¥ @tn toenr vleau ronbpné.r nat al
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2. Bur tGdRed m@W,Rob elrMMo f fAePrteec | a mpat maphwaadbl ngyal
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ORCID ID: 000000034102081X

A z a | He&siyon FraksiyonluKalp Yet meda s § al a¥errdtar i k ¢ |
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A Predictorof Right Ventricular Dysfunctionin PatientsWith Heart Failure With ReducecEjection
Fraction: the Halp Score

Abstract: Objective:Heart failure (HF) refersto the heart'sinability to pumpblood effectively with heartfailure
with reducedejectionfraction (HFrEF) comprisingabout50% of casesand associatedvith high mortality and
hospitalization. Advanced HFrEF can result in right ventricular (RV) dysfunction, necessitating
echocardiographiassessmemtf RVfunction. Thestudyfocusesonthe HALP score,whichcombinesiomarkers
relatedto nutritional, inflammatory,and hematologichealth,to predictRV dysfunctiorin HF patientswith a left
ventricularejectionfraction (LVEF) of 040%, while excludingthosewith peripheralcongestionMethod:Patients
with chronic heartfailure and LVEF of 40%or lessat B ¢, | EcavitUniversitywere studiedfrom January2024
to May 2025.Exclusionsncludedthosewith activeinfectionsrecentmyocardialinfarctions,andsignificantorgan
failures.RightventriculardysfunctionvasassessethroughTAPSEmeasurementsyith

Keywords:Heart Failure; RightVentricular Dysfunction;Halp Score;Tapse.

INTRODUCTION

Heartfailure (HF) is a commondisorderworldwide with a high morbidity and mortality rate. With an
estimatedprevalenceof 26 million peopleworldwide, congestiveheartfailure (CHF) contributesto
increasedhealthcarecosts, reducesfunctional capacity, and significantly affects quality of life.
Accurately diagnosing and effectively treating the diseaseis crucial to preventing recurrent
hospitalizationsteducingmorbidity andmortality, andimprovingpatientoutcomes Heartfailure with
reducecejectionfraction(HFrEF)is aprogressivelinical syndromeaccountingor approximately60%
of generaHF cases HIFrEFhasahighburdenof mortalityandhospitalizationandbeneficialguideline
directedmedicaltherapyis vastly underutilizedin realworld clinical practice I|n theadvancedtages
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of HFrEF,right ventricular(RV) dysfunctionoccurs havinga significantimpactondiseasgrogression,
morbidity, and mortality.** The RV function contributesto risk classificationand complicatesthe
managemendf patientswith HFrEF. The determinationof RV function is typically performedby
guantitativeechocardiographiassessmentegardles®f peripheratongestionConsequentlhytheearly
andsimultaneougvaluatiorof RV functionin patientswvith HFrEFis of significantclinicalimportance
Severalrisk-scoring methodshave beendevelopedfor HF, utilizing comorbidities,risk factors,and
hematologicamarkers T

The Hemoglobin,Albumin, Lymphocyte,and Platelet(HALP) scoreis an integratedbiomarkerthat
reflectsnutritional, inflammatory,andhematologicstatusandcanprovideprognosticanformation inT

| 221

recentyears,the HALP score,calculatedashemoglobin(g/dL) T albumin(g/dL) T lymphocytel 0 j / u L

/ plateletl 0 j /hasteenusedto predictprognosisn multiple tumors,heartfailure, andstroke 1 |

This study aimedto determinewhetherthe HALP scorecan predictright ventricular dysfunctionin
patientswith heartfailure anda left ventricularejectionfraction (LVEF) O40% without clinical signs
of peripherakcongestion.

MATERIALS and METHODS
Study designand population

In thecurrentretrospectivbservationastudy,themedicalrecordsof 107 consecutiveatientsof both
sexesaged18 to 80 years with anLVEF 040%who presentedo the heartfailure outpatientclinic of
the Departmentof Cardiology, ZonguldakB ¢ | &aevit University Faculty of Medicine, between
January2024 and May 2025, were examined.Eligible patientshad a confirmeddiagnosisof chronic
heartfailure with reduced_VEF O40%andwerecategorizecdisNew York HeartAssociationf(NYHA)
functionalclassli Il atthetime of assessmenfll patientsexhibiteda stableclinical statusat thetime
of enrolimentPatientswith LVEF > 40%,acutedecompensatdukeartfailure, clinical signsof peripheral
congestion(e.g.,edemaascites,or jugular venousdistension) recentmyocardialinfarction, coronary
arterybypasgyraft surgeryor myocarditis(within the pasté months) known malignancy autoimmune
disorders,active infection, severerenal dysfunction (eGFR < 30 mL/min/1.73 m] hematobgical
disordersandadvancediver diseasewere excluded(n = 46). Eachpatient'selectronichealthrecord
was usedto obtaininformation on baselinecharacteristicand laboratorydata. Patientswere divided
into two groupsbasedonwhetheror nottheyhadRV dysfunction.

Echocardiographic assessment

All patientaunderwentransthoraci@chocardiographievaluatiorusinga Philips Affiniti 30 ultrasound
system (Philips, Eindhoven, Netherlands)equippedwith a 2.5 MHz transducer.The LVEF was
calculatedusingthemodifiedS i mp sbiplan@nsethod.TheRV functionwasassessedsingtricuspid
annularplanesystolic excursion(TAPSE), measuredn the apicalfour-chamberwiew via M-mode.A
TAPSE value < 17 mm was consideredndicative of RV dysfunction,in accordancewith current
echocardiographiguidelines T

Laboratory measurements

Serumlevels, hematologicaland biochemicalvalues, and B-type natriuretic peptide (BNP) were
measuredrom blood samplesobtainedduring the sameoutpatientvisit as the echaardiographic
assessmenBiochemicaland hematologicalparametersvere analyzedusing standardizedaboratory
techniguesn theh o s p icanteallaldosatory.

The HALP was calculatedas hemoglobin(g/dL) T albumin(g/dL) T lymphocytecount( T 1 0 j// € L)

plateletcount( T 1 0j 7 & L)
Statistical analysis

The Kolmogorov Smirnov test was usedto assesthe normality of continuousvariables.Normally
distributeddatawereexpressedsmeani standaraleviation,while non-normally distributeddatawere
presentecsmedianwith interquartileranges Comparisondetweertwo groupswereperformedusing
theindependensampled-testor the Manri Whitney U test,asappropriateCategoricalariableswere
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comparedusing the chi-squaretest. Correlationsbetwee HALP scoreand TAPSE or BNP were
evaluatedusingS p e a r coarelabananalysis.The diagnosticperformanceof the HALP scorein
identifying RV dysfunctionwasanalyzedoy receiveroperatingcharacteristiROC) curveanalysis. A
p-value < 0.05 was consideredstatistically significant. Statisticalanalyseswere performedusing R
Studio(version4.4.3;R Foundatiorfor StatisticalComputing,Vienna,Austria).

RESULTS

A total of 107 patientswith heartfailure andreducedejectionfraction wereincludedin the study. Of
these,35 patients(32.7%)had RV dysfunction,definedas TAPSE <17 mm. Accordingto the group
comparisorpresentedn Table1, patientswith RV dysfunctionwere significantly older [73.0 (68.0
78.0)vs.65.5(58.3 73.0)years p=0.001],hadhighersystolicpulmonaryarterypressuré¢sPAP)values
[35.0(22.0'45.0)vs.25.0(20.0' 35.0)mmHg,p=0.045],andhadlower creatinineclearanceralueg50.0
(36.00 70.0) vs. 64.0 (53.5 83.5) mL/min/1.73 m] p=0.009]comparedto thosewith preservedRV
function. Moreover,the HALP scoreswere markedlyreducedn patientswith RV dysfunction[2.51
(1.564.50)vs.4.27(2.655.96),p = 0.002],while BNP levelswerealsosignificantlyhigher(p = 0.001).
A significant positive correlationwas found betweenthe HALP scoreand TAPSE, while a negative
correlationwasobservedvith BNP values( F 0.362,p <0.001and} =-0.232,p =0.016)(Table2).

Table 1. Comparisonof Clinical, Laboratory,and EchocardiographicvariablesAccordingto the
Presencef RV Dysfunction

Variables RV dysfunction group Normal RV function group p-value
(n=35) (n=72)

Age, years 73.0(68.078.0) 65.5(58.373.0) 0.001
Male, n (%) 20(57.1) 43(59.7) 0.799
BMI( kg/ m]) 29.1(24.633.1) 28.5(25.831.0) 0.745
Hypertensionn (%) 28(80.0) 66(91.7) 0.083
Diabetesmellitus,n (%) 20(57.1) 28(38.9) 0.075
CMP reason 0.593
Ischemic,n (%) 22(37.1) 49(68.1)
Dilated, n (%) 13(62.9) 23(31.9)
Echocardiographic parameters
LVEF (%) 30.0(25.035.0) 30.0(25.035.0) 0.419
sPAP(mmHg) 35.0(22.045.0) 25.0(20.035.0) 0.045
TAPSE(mm) 15.0(14.0-16.0) 20.0(19.022.0) <0.001
Laboratory parameters
Hb (g/dL) 12.5(11.014.1) 11.8(10.213.4) <0.001
WBC (x10¥ ¢ L) 7.6(6.4-10.6) 7.8(6.49.9) 0.088
BNP (pg/mL) 984.0(300.03643.0) 309.0(130.01019.8) 0.001
eGFR(mL/min/1.73m] )  50.0(36.0-70.0) 64.0(53.583.5) 0.009
C-reactiveprotein(mg/L) 4.5(1.99.4) 11.2(3.549.7) 0.056
Albumin (g/dL) 3.9(3.74.2) 3.7(3.23.9) 0.006
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Lymphocyte(x10® € L) 1.8(1.32.5) 1.3(1.02.1) 0.534
HALP score 2.51(1.56 4.50) 4.27(2.65 5.96) 0.002
Medications

ACEi/ARB, n (%) 25(71.4) 53(73.6) 0.812
Betablocker,n (%) 32(91.4) 66(91.7) 0.967
MRA, n (%) 23(65.7) 42(58.3) 0.463
SGLT2inhibitor, n (%) 18(51.4) 32(44.4) 0.413
ARNI, n (%) 2(5.7) 5(6.9) 0.809

AbbreviationsRV: right ventricle;BMI: bodymassindex; CMP: cardiomyopathyl VEF: left ventricularejectionfraction;
sPAP:systolicpulmonaryarterypressureTAPSE:tricuspidannularplanesystolicexcursion;Hb: hemoglobin WBC: white
blood cell; BNP: B-type natriuretic peptide; eGFR: estimatedglomerularfiltration rate; HALP score:the haemoglobin,
albumin,lymphocyte,andplateletscore;ACEi: angiotensirconvertingenzymeinhibitor; ARB: angiotensirreceptomlocker;
MRA: mineralocorticoideceptorantagonistSGLT2:sodiumglucoseco-transporte?; ARNI: angiotensimeceptorneprilysin
inhibitor.

Table 2: CorrelationAnalysisBetweerHALP ScoreandTAPSEandBNP Values

TAPSE BNP

} =0.362 } =-0.232
HALP score

p<0.001 p=0.016

Abbreviations:HALP score:the haemoglobin,albumin, lymphocyte,and platelet score; TAPSE: tricuspid annularplane
systolicexcursion;BNP: B-type natriureticpeptide.

As aresultof ROC curveanalysisthe optimalvaluefor theHALP scorein predictingRV dysfunction
wasdeterminedo be 3.31,with sensitivitycalculatedat 62.9%andspecificity at 62.5%(AUC: 0.682,
95%Cl: 0.572 0.791,p=0.002;Cut-off 3.31:sensitivity62.9%,specificity 62.5%)(Figurel).

Figure 1. ROCCurveof TheHALP Scorefor PredictingRV Dysfunction
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DISCUSSION

Our singlecenterretrospectivestudyfoundthatlower HALP wasassociateavith RV dysfunctionand
inverselycorrelatedwith BNP levels,a markerof HF. The potentialof the HALP scoreto predictRV

dysfunctionwasexaminedn heartfailure patientswith reducedejectionfractionandno clinical signs
of peripherakcongestionHALP scorevaluesweresignificantlylower in patientswith RV dysfunction,
definedby TAPSE<17 mm. A significantpositivecorrelationwasidentified betweerthe HALP score
and TAPSE,while a negativecorrelationwas observedvith BNP levels.ROC curveanalysisshowed
high diagnosticaccuracywith a cut-off valueof 3.31,offering bothhigh sensitivityandspecificity.

RV dysfunctionis a known adverseprognosticfactor in heartfailure, often complicatingthe clinical

courseandlimiting therapeuticresponseAlthough echocardiographiassessmememainsthe primary
methodfor evaluatingRV function, it may not alwaysbe availableor feasible,especiallyin outpatient
settings. Therefore, the identification of accessiblecosteffective biomarkershas attractedclinical

interest.

RV dysfunctionis independenthassociatedvith mortality andhospitalizatiordueto therisk of HF in
left ventricularfailure. TDespitethe unclearexactpathophysiologythe causeof the underlyingRV
dysfunctionremainsunknown.However,accumulatingevidencesuggestshattriggerssuchaspressure
or volume overload,or myocardialdiseasedike RV infarction or cardiomyopathygontributeto the
activationof inflammatorypathways Moreover Harhayet al. demonstratedn aninterestingnagnetic
resonancémagingstudy, that plasmalevels of pro-inflammatoryC-reactiveproteinandinterleukin6
were independentlyassociatedwith RV morphology, even in individuals without cardiovascular
disease 1

The HALP scoreis a new index derivedfrom hemoglobin,albumin, lymphocyte,andplateletcounts
thatcanindicatenutritional statusandsystemidnflammation.lts simpleavailability andlow costmake
it practical Decrease@lbuminandhemoglobinlevelsindicateanemiaand malnutrition.In contrast,
increasedlateletcountsand reducedymphocytecountsare associatedvith impairedimmunity and
inflammation.Thereforethey canreflectbothsystemicinflammationandpatientshutritional status |

As a new predictor,the HALP scorehas demonstratedtrong predictive efficacy for patientswith
malignanttumorsatrisk of poorprognosis 1 PrédjousresearchindicateshatHALP scoresarelinked
to both shortterm and long-term mortality in patientswith heartfailure andto shortterm adverse
outcomesin patientswith STEMI. | [The findings of this study indicate that the HALP scoreis
associateavith RV dysfunction.

This suggestshattheHALP scorecouldbeusefulfor identifying subclinicalRV dysfunctionin patients
with stableheartfailure, potentiallyenablingearlierinterventionandclosermonitoring.

CONCLUSION

The HALP scoremay serveas a practical, norrinvasive biomarkerfor detectingRV dysfunctionin
patientswith heart failure with reducedejection fraction and without clinical signs of peripheral
congestion.

LIMITATIONS

Thiswasasinglecenter retrospectivestudywith a smallsamplesize. Additionally, otherinflammation
markersthat might be relatedwerenot includedor evaluatedHowever,whetherthe HALP scorecan
beusedn clinical practicestill requiresfurtherlarge scale multicenter prospectivestudieso determine
its effectivenessn predictingthe morbidity andmortality of patientswith RV dysfunction.
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Abstract: SUMMARVYIntroduction: Amblyopiais a developmentallisorderof the visual systentharacterizedy
decreasedisualacuitywithoutvisiblepathologicalchangesn theeye.Theeyeconnectdo the brain via the optic
nerve.Changesalso occur in the visual cortexin casesof amblyopia.Thereare differing viewsregarding the
changeghatoccurin theretinain casef amblyopia.Objective:Theaim of this studywasto evaluatetheretinal
nerve fiber layer, macular thickness,and ganglion cell complexin children with anisometropicamblyopia.
Methods:The ocular findings of 23 children diagnosedwith amblyopiaduring routine outpatientexaminations
and20healthy(control) childrenwereretrospectivelyevaluatedThebestcorrectedvisualacuity,biomicroscopic
and fundusexaminationand optical coherencaomographyfindingsof the posteriorsegmenbf the eye(retinal
nervefiber layer, macular thicknessganglion cell complex)were evaluatedfor all cases.The amblopic and
healthyeyevaluesof amblyopidndividualswerestatisticallyevaluatedagainstthecontrol groupvalues.Findings:
Therewasno statistically significantdifferencebetweerthe age and sphericalequivalentvaluesof the casesin
the macular segmengnalysis,there was no statistically significant differencebetweenthe 4 quadrantsof the
retinal nervefiber layer andin the superiorinferior ganglioncell analysis.Thecentral macularthicknesf the
controlgroupwasfoundto bethickerthanthat of theothergroups.Thedifferencebetweemgroupswasstatistically
significant(p= 0.001).Conclusion:Theretinal nervelayeristhinnerthanin thenormaleye bothin theamblyopic
eyeandin the other eye of thesecases.The significanceof the thicknesdifferenceis more pronouncedn the
centralregion.

Keywords:AnisometropiaAmblyopia,RetinalNerveFiber, Macula
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INTRODUCTION

Amblyopiais a conditioncharacterizedby reducedvisual acuity dueto abnormalvisual input during
visual developmentwithout any organic pathologyin the eye. It can be unilateralor bilateral. It is
observedn 2-6% of thegenerapopulation.Strabismusanisometropiagleprivationandhighrefractive
error areamongthe causeq1). It is thoughtthat abnomal visual stimulus causeslysfunctionin the
visualpathwayandtherelevantregionof thebrain. Decreasedontrasisensitivity,distortedperception
of objectshapeanddecreaseg@erceptiormrecommonlyseenn amblyopiceyes.Studieshaveshowna
connectiornbetweencellular atrophyin the lateralgeniculatenucleusandamblyopia(2). The effect of
amblyopiaon the retinais still unclear.lIt is thoughtthat amblyopiacausesabnormalitiesin retinal
ganglioncells during the postnatalmaturationprocess(3). Anisometropiais definedas a clinically
significantdifferencein refractivepowerbetweerthetwo eyes.In moststudies,a sphericalequivalent
differenceof 1.00D or morebetweerthe two eyesis acceptedasthe criterion for anisometropig4).
This conditioncanleadto asymmetryin retinal imagesizes(aniseikonia) disruptingbinocularfusion
and consequentlhycausingamblyopia.If not detected,especiallyin early childhood, it canresultin
permanentossof visualacuityanddecreasedtereopsisOpticalcoherencéomography(OCT)is anont
contact,noninvasive,high-resolutionexaminatiorthatevaluategheretinallayer. It is usedto evaluate
the structuralintegrity of theretinal nervefiber layer (RNFL) andthe macula(5). Studiesevaluating
centralmacularthicknessandtheretinalnervefiber layer usingOCT areavailablein theliterature,and
differentresultshavebeenreported.Theaim of this studyis to comparegheamblyopiceyeandthenon
amblyopic eye of amblyopic children with the eyesof healthy childrenin terms of RNLF, central
macularthicknessandganglioncell complexvalues.

MATERIAL AND METHOD

Thefiles of childrenageds-17 yearswho cameto theoutpatientlinic for routinerefractionexamination
and were diagnosedwith amblyopiawere retrospectivelyevaluatedForty-six eyesof 23 amblyopic
patientsand 20 healthy eyeswere included in the study. All patientsunderwenta comprehensive
ophthalmologicakxaminationjncludinga comprehensiveefractionexaminationjntraocularpressure
measuremenstrabismusexaminationanteriorsegmentxaminationanddilatedfundusexamination.
The sphericalequivalentvaluesof the patientswerecalculated A refractivedifferenceof morethan2
D sphericalequivaknt betweerthe two eyeswasconsideredgnisometropiaT o eliminatethe effect of
refractive errors on measurements;aseswith sphericalrefraction greaterthan 5 diopters (D) and
cylindrical refraction greaterthan 3 D were excludedfrom the study. OCT measurementsvere
performedby the sameresearchewithout dilating the patient'spupil. Crosssectionspassingthrough
thefoveawereincludedin thestudy.Imageswith a signalstrengthof 10 or higherwereevaluatedThe
4-quadranRNLF measurementsuperior inferior, nasaltemporal) centralmacularthicknesCMT),
andganglioncell thicknesdGCT, superiorinferior) weremeasuredor thecasesPatientawvith a history
of eye surgery,ocular hypertensionnystagmus retinopathy,optic disc abnormalities,neurological
disease,optical media opacities preventing OCT examination,and noncompliant patients were
excludedromthestudy. TheNCSS(NumberCruncheiStatisticalSystem®007(Kaysville, Utah,USA)
programwasusedfor statisticalandysis. While evaluatinghestudydata,descriptivestatisticaimethods
(Mean, StandardDeviation, Median, Frequency,Ratio, Minimum, Maximum) were used, and the
distribution of the datawas evaluatedwith the ShapiroWilk Test.The Kruskall Wallis Testwasused
for comparison®f quantitativedatain threeor moregroups.The MannWhitney-U testwasusedfor
comparison®f quantitativedatabetweertwo groups.Significancewasassessedt p<0.05levels.

RESULTS

Twenty-threeamblyopiceyes,23 nonamblyopiceyes,and20 healthyeyesfrom healthychildrenwere
includedin the study. Of the casesncludedin the study, 22 (51.16%)werefemaleand21 (48.84%)
weremale. The meansphericalequivalentof amblyopiceyeswas-0 . 3 3 Nahdthe @eanspherical
equivalentof nonramblyopiceyeswas-1 . 3 6 NTherevéenorefractiveerrorsin thecontrolgroup
casesTwelve of theamblyopiceyeswereright-sidedand13 wereleft-sided. The meanbestcorrected
visualacuityof theamblyopiceyeswas0.192N0.08logMAR. Teneyeshadhyperopisand13 eyeshad
myopia.The meanageandsphericalequivalentvaluesof thepatientsaregivenin Tablel, themacular
segmeninalysisvaluesin Table2, andthe RNLF thicknessMMK, andGHK valuesin Table3. The

| 228



-] -]

/
ﬁ 20"UTSAK, 1819 Octobe2025. Ankar: .ﬁ’
b IbY

MMK valueof theamblyopiceyegroupwasfoundto bestatisticallysignificantlylower thanthatof the
control group (p=0.001;p<0.05).The MMK value of the non-amblyopiceye group was found to be
statisticallysignificantly higherthanthat of the controlgroup(p=0.001;p<0.05).

DISCUSSION

It is knownthat therearehistologicalchangesn the LGN andvisual cortexin amblyopiacases.The
greateramountof stimuli from the dominant eye comparedto the nondominant eye createsan
imbalancein binoaular interaction, affecting the developmentof the visual areain the brain (6).
Althoughthesechangesn theLGN andvisual cortexhavebeendemonstrateth humansthe outcome
of changesattheretinallevelis unclear.Therearestudiesin theliteratureevaluatingpossiblechanges
in theretinain vivo usinghigh-resolutionOCT devicesandtheresultsvary. WieselandHubledetected
atrophyof neurondn thecerebralkortexbut reportedhatthis hadno effectontheretina(7). However,
BaddiniCaramelliet al.3 reporteddamageo the visual cortex, lateralgeniculatebody, and ganglion
cells of the amblyopic eye in anisometropicamblyopia and strabismic amblyopia(8). Yen et al.
suggestethatimpaireddevelopmenof retinalganglioncellsin amblyopiccasesnaycauseRSLT and
macularthicknessto be greaterthanin the soundeye (3). In the studiesby Kee et al., no statistically
significantdifferencewasfoundbetweerthevaluesof theamblyopiceyeandthe nonramblyopiceyein
caseswherethe 4-quadrantRNLF thicknesswas evaluated(9). Repka X. et al. reportedthat the
differencein 4-quadrantRNLF thicknessvalueswasnot statisticallysignificantin amblyopiceyesand
the othereyesof the caseq10). This studysupportsKee et al. andRepkaX. et al. Althoughtherewas
no statisticallysignificantdifferencein RNLF thicknessvalues,the RNLF valuein the nasalquadrant
of amblyopiceyeswasfoundto bethicker thanin the other eyesof the patientsandin healthyeyes.
Andalib et al. reportedthatthe MMK  of amblyopiceyeswasgreaterthanthat of norramblyopiceyes,
with no differencein retinal nervefiber thickness(11). KasemMA et al. evaluatedhe MMK of 64
amblyopicpatientsandreportedhattheMMK of amblyopiceyeswasgreateithanthatof theothereyes
in the caseq12). In our study, the centralmaculaeof amblyopiceyeswere found to be thicker than
thoseof nonamblyopicandhealthyeyes.This differencewasstatisticallysignificant. The MMK value
of the nonamblyopiceyewasthicker thanthat of the control group. This differencewas statistically
significant. We believethat the developmenprocesof the healthyeyesof amblyopicpatientsis also
affectedby this condition.In their studycomparingthe GCC valuesof amblyopiceyes,nonamblyopic
eyes, and healthy eyes in amblyopia cases,F € rGaPt et al. reportedno statistically significant
differencesin eitherthe upperor lower quadrantvalues.Iln a studyby ¢ i - N &t al. comparing30
amblyopiccasesand30 control groups,no statisticallysignificantdifferencewasreportedoetweerthe
GCCyvaluesof theamblyopiceyes,nonamblyopiceyes,andhealthyeyesof theamblyopiccaseq14).
In our study, no significant differencewas detectedn the GCC valuesof both the upperand lower
guadrantbetweerthegroups.

Our studyhaslimitations. Thefirst is the small samplesize,andthe seconds thatit doesnot include
caseawith othertypesof amblyopia.Theanalysisof the maculaatthe segmentevel andthe evaluation
of caseswith similar agegroupsareaspectshatstrengtherour study.

CONCLUSION

In our study, nosignificantdifferencewasfoundbetweerRNLF andGHK valuesin theamblyopiceye,
thenonamblyopiceye,andhealthyeyesin casesof unilateralamblyopia.The MMK is thickerin the
amblyopic eye comparedo the other groupsandin the nonramblyopiceye comparedo the control
group.
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Kruskall Wallis Test

*p<0,05 *p<0,01

n; numberSE; SphericaEquivalent,Avg; Average,SD; Standardieviation,Min; minimum, Max; maximum

Table 2 Maculasegmentainalysis

n [AvgRNSd Min-Max (Median) | p

Ambliyopic Eye 23 [50. 52 N20]|4-92(49)

NPL Non AmbliyopicEye 23 |49. 6 1N17|4-85(47) 0,844
Control 20 |47 . 8N13.|20.574.5(46.25)
Ambliyopic Eye 23 [34. 09N13]|876(29)

IPL Non AmbliyopicEye 23 [33. 52N20/4-109(29) 0,711
Control 20 [34. 6 N13.|18.575.5(33.25)
Ambliyopic Eye 23 [6 1 N34. 31]|16156(46)

OPL Non AmbliyopicEye 23 |58. 17 N34/ 21-148(50) 0,343
Control 20 |6 8. 08 N3 3| 20.5166.5(65.25)
Ambliyopic Eye 23 |158. 04 N4|50266(156)

IS/IOS Non AmbliyopicEye 23 |155. 61N2[105219(156) 0,842
Control 20 (158 . 43 N2|80228(156)
Ambliyopic Eye 23 |234. 17 N4/ 126346(236)

RPE Non AmbliyopicEye 23 |238. 57 N3/ 177-334(236) 0,725
Control 20 |239. 3N2 7/ 162.5306(234.5)

n |[AvgNSd Min-Max (Median) | p
Ambliyopic Eye 23 [11. 86N3.|716(12)
Age Non AmbliyopicEye 23 [11. 86N3.|716(12) 0.903
Control 20 [11.55N2.[617(11)
Ambliyopic Eye 23 [-0. 33 N2. 5/-5.124.63(-0.5) | 231
SE Non Ambliyopic Eye 23 [-1. 36 N2 . 2|-4.753.63(-1.13) 0.160
Control 20 | - -

NPL; NerveFiber Layer,IPL; Inner Plexiform Layer, OPL; OuterPlexiformLayer,|S/OS;Inner/OuterSegment,
RPE;RetinapigmentEp hét hel i um

Avg; Average,Sd; Standardieviation,Min; Minimum, Max; Maximum
Kruskall Wallis Testi *p<0,05 *p<0,01



Table 3 Casef RNLF, GTK, andCMT

-]

TS\

/
2 20"UTSAK, 1819 Octobe2025, Ankar: /%"

=}

[ITS$AK

n [AvgNSd Min-Max (Median) | p

Ambliyopic Eye 23 [128N30. 5|37181(131)

RNLF S Non Ambliyopic Eye 23 [128. 74N2]|64173(136) 0,787
Control 20 |136. 2 N2 2J925190.5(133.25)
Ambliyopic Eye 23 [82. 7N51. |33267(66)

RNLF N Non AmbliyopicEye 23 [70. 35N29]|14180(62) 0,264
Control 20 [77. 05N19]385117(74.25)
Ambliyopic Eye 23 [74. 04N18/|41-111(68)

RNLF T Non Ambliyopic Eye 23 [76. 65 N2 9| 38198(74) 0,961
Control 20 [77. 23 N3 2|53212.5(72.5)
Ambliyopic Eye 23 [126. 52N2|42177(131)

RNLF | Non Ambliyopic Eye 23 [122. 44N3]|37-178(126) 0,129
Control 20 |138. 83 N2/ 755177(139.25)
Ambliyopic Eye 23 [95. 39 N8 . |81-113(96)

GCT S Non AmbliyopicEye 23 ([93. 96 N10|70114(96) 0,648
Control 20 |97. 13N6. |885110.5(97)
Ambliyopic Eye 23 |96. 3N13. |73132(95)

GCT | Non AmbliyopicEye 23 ([93. 91 N15]41-114(95) 0,407
Control 20 [99. 15N5. |90.5106.5(100)
Ambliyopic Eye 23 [229. 83 N3|181-286(228)

CMT Non Ambliyopic Eye 23 [223. 96 N3|64269(232) 0,001**
Control 20 |27 8. 88N2|248323(270)

Kruskall Wallis Test
RNLF S,I,N,T; RetinaNerve Fiber Layer Superior,InferiorNasal, TemporalGCT S,| ; Ganglioncell Thickness

*p<0,05 **p<0,01

Superior,Inferior CMT; CentralMacularThickness

n; number,Avg; Average,Sd; Standardleviation,Min; Minimum, Max; Maximum
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Anahtar Kelimeler: SemaglutidGlp-1 R e s e Agonisti,A kK ®ozMHipoglisemi,Olgu Sunumu
AccidentalMassiveOverdoseof Semaglutide:A CaseReportand Reviewof Clinical Manifestations

Abstract: Background: Semaglutide,a long-acting glucagonlike peptidel (GLP-1) receptor agonist, is
increasinglyprescribedfor type 2 diabetesand obesity.Its pharmacologicaleffectsinclude glucosedependent
insulin secretion,inhibition of glucagonrelease,delayedgastric emptying,and appetite suppressionWhile
semaglutidehasdemonstrate@n excellentsafetyprofile at therapeuticdosestherapid expansiorof its off-label
usefor cosmetioveightlosshasraisedconcernsaboutaccidentalor intentionaloverdosesClinical experience
with suchmassiveoverdosesemainsextremellimited. CasePresentationA 21-yearold womanwith no known
comorbidities or history of diabetesselfadministereda single subcutaneousdose of 2 mg semaglutide,
approximately80 timeshigher than the recommendedhitial therapeuticdose,after obtainingthe drug without
medicalsupervisionWithin 7i 8 hours,shedevelopeersistennauseayomiting,and abdominalpain, leading
herto seekemergencygare.Onpresentationhervital parametersverestable(temperature 6 . Huls€68bpm,
BP 94/70 mmHg, S p ®8%), and her capillary glucosewas 89 mg/dL. Laboratory testsrevealedno major
abnormalities. Thepatientreceiveds% dextroseandisotonicfluids, alongwith antiemeticsShewasadmittedto
theinternal medicineintensivecare unit for closemonitoring.During observationher glucoselevelsdroppedto
38 mg/dL, necessitatingontinuousdextroseinfusion.Over 72 hours, glucoselevelsstabilized(75 105 mg/dL),
gastrointestinabymptomsesolvedandshewasdischargeduneventfullyConclusionEvenmassivesemaglutide
overdosen a nontdiabetic patientmayresultin only transienthypoglycemiaand mild gastrointestinaleffects,
suggestinga wide therapeuticmargin for GLP-1 receptoragonists.The absenceof severetoxicity reflectsthe
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glucosedependeninsulinotropicmechanisnof GLP-1 action. Managemenis primarily supportive emphasizing
intravenougylucose hydration,andclinical observationThis casehighlightsthe growing issueof unsupervised
semaglutideiseandunderscoresheneedfor publicandclinician awarenessegardingthe potentialrisksof self
administeredSLP-1 analogs.

Keywords:SemaglutideGlp-1 ReceptorAgonist,OverdoseHypoglycemiaGastrointestinaSymptomsCase
Report

1. INTRODUCTION

Glucagonlike peptidel receptor(GLP-1R) is an essentiaimemberof the G proteincoupledreceptor
(GPCR) family, expressedn the surfaceof various humancell typesincluding pancreatich-cells,
intestinalepithelialcells, andneurons By interactingwith its endogenoutigand GLP-1, this receptor
playsa critical role in regulatingblood glucose lipid metabolismandappetitecontrol. Activation of
GLP-1R enhanceglucosedependeninsulin secretion,suppresseglucagonrelease,delays gastric
emptying,andpromotessatietythroughcentralmechanisms.

GLP-1is apeptidederivedfrom proglucagonsynthesizegbrimarily in intestinalL-cellsandpancreatic
U-cells, but its short physiologicalhalf-life limits clinical use. Therefore, long-acting GLP-1 receptor
agonistdGLP-1RAs) suchasliraglutide, dulaglutide,andsemaglutiddnavebeendevelopedo provide
sustainedctivity andimprovedmetabolicoutcomesé

Amongthese semaglutidés a modified GLP-1 analogwith a prolongedhalf-life of approximatelyone
week,allowing onceweekly subcutaneousr oraladministrationlt hasdemonstratedtrongefficacyin
improvingglycemiccontrol, reducingcardiovascularisk, andpromotingweightloss 3.

Althoughsemaglutiddvasanexcellentsafetyprofile attherapeutiaddosestheincreasinghon-prescribed
usefor casmeticweight reductionhasraisedsafetyconcerns Accidentalor intentionaloverdosesre
rare,andtheclinical consequencegrenot well documented.

We report a caseof a 21-yearold nondiabeticwomanwho accidentallyadministered0 times the
recommendedemaglutideloseanddevelopedransienthypoglycemisandgastrointestinasymptoms.
This casehighlightsthe clinical courseand managementonsiderationgollowing massiveGLP-1RA
exposure.

2. CASE PRESENTATION

A 2l-yearold womanwith no prior medical history or comorbiditiespresentedo the emergency
departmentvith complaintsof nausearepeatedsomiting, and diffuse abdominalpain approximately
severto eighthoursafter self-administering2 mg of semaglutidesubcutaneouslyl he patientreported
that she had obtainedthe medicationthrough nornrmedical meansand decidedto useit for weight

reductionafterreadingaboutits popularityonsocialmedia.Shehadno prior historyof diabetespbesity

treatmentor psychiatricdisordersandshe deniedanysuicidalintent.

Shestatedthat shehad misunderstoodhe dosinginstructions,believing that the entire prefilled pen
containeda singletherapeutiaose.After injecting2 mg, sheremainedasymptomatidor severahours
beforegraduallydevelopinggastrointestinatliscomfort,which intensifiedover time andpromptedher
visit to the hospital.

Upon arrival, the patientwas alert, oriented,and hemodynamicallystable. Her vital signswere as
follows: body temperature3 6 . 5héatt rate 68 beatsper minute blood pressure94/70 mmHg

respiratoryrate16 breathgper minute andperipheralbxygensaturatiorf8%onroomair. Her capillary
glucosdevelwas89 mg/dL Physicalexaminatiorrevealednild epigastridendernessithoutrebound
or guarding;no signsof dehydratioror alteredmentalstatuswerepresent.
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Figure 1. Patient'sVital SignsandHealthindicators

Laboratoryresultswerewithin referencaangesurea25 mg/dL, creatinine0.76 mg/dL, AST 18 UI/L,
ALT 9 U/L, amylase61 U/L, sodium139 mmol/L, potassiun#.5 mmol/L, chloride105mmol/L, CRP
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56mg/L, WBC5 . 6 41 RBC4/.L7,51 1hénioglobihl4.8g/dL, andplatelets3 0 21 1Mo / L .
abnormalitiesvereobservedn ECG or abdominalultrasonography.

Table 1. LaboratoryFindingson Admission

Parameter Resul t Re f e rReannc
Ur ea 25ng/ dL 1050ng/ dL
Creat n ne 0. m§/ dL O.0B.mg/ dL
ASTAspaamamn@t ran/ 18/ L 0i4 QJ/ L
ALT Al aamneotrans9U/ L 0i4 U/ L
Amyl ase 6 U/ L 26128/ L
Sod (uNmw) 13@mol / L 13i%4mmo |

Pot as(skKk um

4 momol / L

3i%.mMmol /

Chl of Cbe

10mmol / L

98B10mMmo | /

Creacpr ovtéeCRP) 5.nm6g / L <lmg/ L
Wh bl omel W8 C) 5. 640U 4 iDOT DOV
Reldl| owal RBC) 4. VTBOL / 3.0B.12010 /
He mo g | (oHb )n 14g8dL 1P1@/ dL
PlatePkt} 30121 oU/ 15i@ 0101 oL/
ECGAbdomUhalason Noabnor ndadt &0

The patient was treatedwith 5% dextroseand isotonic saline infusions for hydrationand glucose
maintenanceand ondansetronvas administeredor nauseaConsideringthe significantoverdoseand



Q ]

/
ﬁ 20" UTSAK, 1819 Octobei2025, Ankar: /%
b ITSAK

the potentialrisk of delayedhypoglycemiaor pancreatitis shewas admittedto the internal medicine
intensivecareunit for closemonitoring.

Duringthefirst 24 hours,herbloodglucosedroppedo 38 mg/dL, accompaniethy mild diaphoresisand
fatigue. Thesesymptomsresolvedrapidly with continuousdextroseinfusion. Throughoutthe follow-

up, her vital signs remainedstable, and no episodesof tachycardia,hypotension,or electrolyte
disturbancesvere noted. Daily biochemicaltestsshowedstablerenal and hepaticfunction. On the
secondday, thefrequencyandintensity of nausealecreasedignificantly, andshetoleratedoral fluids

andlight meals.Her blood glucosestabilizedbetweens5i 90 mg/dL on daytwo and88i 105 mg/dL on

daythreewithout additionalintervention.

Normal Levels

Blood glucose reaches normal levels
of 88-105 mg/dL, indicating recovery.

Stabilization

Blood glucose stabilizes between 75—
90 mg/dL, showing improvement.

Initial Drop

Blood glucose levels fall to 38 mg/dL,
indicating a critical low.

Figure 2. Progressiorf Blood Glucoselevels

By the end of the third day,thep a t i gastrbidiestinabymptomshadfully resolved,and shewas
dischargedn goodconditionwith dietarycounselingandpsychologicakupport.Beforedischargeshe
receivededucationaboutthe risks of selfmedicationwith GLP-1 receptoragonistsand was advised
againstfurther usewithout endocrinologyconsultation.

3. DISCUSSION

Semaglutide,a long-acting glucagonlike peptidel receptoragonist(GLP-1RA), has beenwidely
recognizedfor its efficacy in improving glycemic control and promoting weight reductionwith a
favorable safety profile’. Its mechanisr@ stimulation of insulin secretionin a glucosedependent
manner,suppressiomf glucagonreleasedelayedgastricemptying,and centralappetiteinhibitiond
generallyprotectsagainstsignificant hypoglycemiain non-diabeticindividuals. Largescaleclinical
trials haveconsistentlyshownthat semaglutidenonotherapyarriesa negligiblerisk of hypoglycemia,
with episodegypically occurringonly whencombinedwith insulin or sulfonylureas .

Despitethis, recentreportsindicatethat semaglutidemisuseanddosingerrorsarerising dueto its off-
labelusefor weightloss.Couchet al. describedive femalepatientsaged35i 58 who selfadministered
excessive doses of semaglutide obtained through nonmedical channels. The predominant
manifestationswere persistentnausea,bloating, early satiety, and heartburn;importantly, none
developectlinically significanthypoglycemiaandall recoveredvith supportivenanagemerihcluding
antiemeticsand oral rehydratiofi . Similarly, Branch et al. presenteda 39-yearold woman who
intentionallyinjectedapproximatelyl2 times her usualdosein a suicideattempt;her symptomswere
mild, and her lowest documentedjlucosewas 72 mg/dL, resolving spontaneouslyithin 48 hours
without hospitalization .
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In contrastour patien® a previouslyhealthy21-yearold womanwith no diabetesor comorbiditie®
developedsymptomatichypoglycemia(38 mg/dL) requiring intravenousglucosesupportwithin 24
hours of a single 2 mg injection, roughly 80 times the recommendedtartingdose. This profound
glycemicresponsas atypical and distinguishesour casefrom previouslyreportedoverdoseswhere
gastrointestinalintolerance predominatedand blood glucose remained stable. The mechanism
underlyingthis paradoxicahypoglycemiaremainsspeculative One plausibleexplanationinvolvesan
exaggeratethcretinresponseausingexcessiveénsulin releasdeforecompensatorgownregulatiorof
GLP-1 receptorsoccurs. Individual pharmacogenomiwariability in GLP-1 receptorsensitivity or |240
hepatic insulin clearancemay also contribute, as suggestedby Butuca et al., who highlighted
interindividualmetabolicdifferencesnfluencingGLP-1 analogpharmacodynamics Furthermorepur
patient'slack of prior exposureto semaglutidecould havecontributedto an unmodulatedbancreatic
betacell responseleadingto anacute supratherapeutimsulin surge'.

Moresevereverdoseasehavebeendocumentedh diabeticpatientausingsemaglutideoncomitantly
with insulin. Zamir et al. reporteda 67-yearold manwhao injectedapproximatelyd mg semaglutideat
once,leadingto multi-organfailure, cholestaticliver injury, duodenalulceration,and hypoglycemia.
Thatpatientrequiredorolongedospitalizatiorandintensivesupportiveherapy. However thepresence
of underlyingtype 2 diabetesand concurrentinsulin therapylikely amplified the glycemicdeclinein
thatscenarid'. Thecurrentcasethereforerepresentsneof the few documentednstancef clinically
significanthypoglycemiaoccurringafter semaglutidenonotherapyn a non-diabeticindividual.

It is also noteworthythat s e ma g | aextemdddbadf-kfe (~168 hours) and slow absorptionmay
prolong both its therapeuticand adverseeffects. In our patient glucosevaluesstabilizedonly after
continuous dexrose infusion and close monitoring for three days, consistentwith the dr ug 6 s
pharmacokineticaind gradualreceptordesensitizationNo pancreatitis hepaticinjury, or electrolyte
abnormalitiesveredetectedemphasizinghatthe hypoglycemiawasatransientjsolatedphenomenon
ratherthanpartof systemidoxicity®.

Beyondits clinical implications,this casehighlightsthe growing problemof unsupervisedsLP-1RA
usedriven by social mediatrends.Severalauthorshavewarnedthat nonprescribedacquisitionand
misinterpretatiorof perinjector dosingcanresultin unintentionaloverdoses Suchmisusenot only
jeopardizepatientsafetybut mayalsoerodepublic trustin thesea g e hegitsnatetherapeuticoles?

4. CONCLUSION

In summarywhile semaglutid®verdoseareincreasinglyreportedsignificant hypoglycemiaremains
exceedinglyrare andis often absentevenat massivedoses.The currentcaseuniguely demonstrates
that, under certain individual metabolic conditions, isolated semaglutideexposurecan provoke a
clinically meaningfuldrop in plasmaglucose,necessitatindgiospitaladmissionand glucoseinfusion.
This finding underscoreshe needfor heightenedtlinical awarenessnd patienteducationregarding
selfadministratiorrisks. Physicianshouldadvisepatientson correctdosing,emphasiz¢heimportance
of medicalsupervisionandconsiderearly glucosemonitoringin suspectedverdoses.
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Anahtar Kelimeler: Testis,Torsiyon/detorsiyoridroksitirozol
Investigationof the ProtectiveEffect of HydroxytyrosolAgainst Testicular Torsion/detorsioninjury

Abstract: Testiculartorsionis oneof the mostimportantcauseof maleinfertility. It is observedvith a prevalence
of 1/4000 particularly in newbornsandadolescentsindertheageof 25. Torsionis a urologicalemergencgaused
by twisting of the spermaticcord dueto rotation of the testicleon its axis. In the compromisedissue,reactive
oxygenspecies(ROS) production increasesexcessivelyresulting in oxidative stressand ischemicdamage.
Surgical detorsion of the testicle causes reperfusion injury, further damaging the ischemic testicle.
Ischemia/ReperfusiofVR) injury to thetesticlecanresultin germcell loss,testiculardysfunctioninfarction, and
necrosis.Numerouspharmacologicalagentsare knownto preventtesticular I/R injury in animal modelsof
Torsion/Detorsiorn(T/D). Hydroxytyrosol(HT) is a natural phenoliccompoundwith potentantioxidantandanti-
inflammatoryproperties,abundantin olive oil fruits and leaves.In this study,we demonstratedhe protective
effectof hydroxytyrosobn testiculartissueandcellsin testicularT/D-inducedl/R injury. Weformed5 groupsof
30 Wistaralbinorats: Control(n=6), Sham(n=6)HT(n=6), T/D(n=6), and T/D+HT(n=6). Weadministere®8%
pure hydroxytyrosointraperitoneallyto the HT groupsfor 7 days.In the T/D groups,we rotatedthe left testicle
7 2 @ldckwiseand subjectedt to torsion for 2 hours, followed by detorsionfor 3 hours. We examinedhe left
testeshistopathologicallyusing HematoxylirREosin (H&E) staining. We also assessetissueintegrity and cell
statususing Cosentinascoring. In conclusion,we observedhat hydroxytyrosokeducedtesticular T/D-induced
I/Rinjury.
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K i Kbuletileriyle gelen hastayaDoppler ultrasong ° r ¢ nt ¢ teeyrag ddsdméd nhag al&é é s é
konulurve hemencerrahiolarakm¢, d a ledilit.°@& ¢ n telgt a r T fdd bidateraltestisanormaldir®

TT, spermatogenezide genelsperms a y € spermB a r e k e tukunvadefiai znai | nmedea n a
olur?Do | avy testistey h aa o k t1 g bilaks @l infectilieyeyola - abi | i r .

Torsiyon,testisinu z u n | aeaksesieétnraad € m mearsiduspermatikkordoninveb i | ek enl er i n
b¢ k¢l mebk u §Kbrdonda bulunanv e n © z / adamaedakanyaekl ébrzalur ve dokunun

k a n| a remgellen&. Besinsiz ve oksijensiz k a | édokuda iskemi meydana gelir. Oksijen
konsantrasyonuré u y alantestisdokusujskemi,é st@esive hipoksiderolumsuzetkilenir.” Yetersiz
oksijendurumuhipoksi,testisteh ¢ ctreer | metabolik R | etkiler iEn° n e ntéstisdokusunda
spermatogenezbozar® Testis daha fazla zarar g °© r medi¢eme | tve testie disfonksiyonu

ger - ekl & wine d endrestediiad t eerrdhr uygulama ile spermatik kordon normal
poziyonunagetirilir. Detorsiyon,iskemikd o k u Ir @ p@&em f ¢ redewoolirwe tastisinkana k é Kk €
normaled ° n A&ncaktorsiyon/detorsiyorfT/D) sonucutestisfonksiyonueskihalined © n me z .

Torsiyonlai | i fértiliteriin en® n e sdbeabininpatofizyolojik bir mekanizmaolanve iki fazdan

ol uKak e mi / Re(pk/rhRa)s ay @ nbilinmektedir. Torsiyonun nedeno | d uskemi

h a s a rhipoksimdtgkondriyalh a sianr dg¢, k | keagtiaoksaldazve nitrik oksit sentetaznzimlerini

aktive eder’® D o | a y mislogdriyal oksidatif fosforilasyona z ave @aktront a k 2intienden
elektrons € iz @siad' Bununsonucundaerbestadikallering, r e artarvégermh ¢ cr e lhgrcir red e
me mbr abDe A& \pmteinleres a | dve lipid rperoksidasyonunaebepolur. K's k e masak
iskeminins ¢ r ve spermatikkordund °© n deeecesind a jisketnik i d d e@ltoi] ¢ tua rolarakl €
artar®®*E ] eorsiyonuzuns ¢ rise dokudaoksijensizkalmadurumuanoksig © z | Bumnedenle
testisdokusundave h ¢, ¢ r e lkearl eacee@ mé re nvemtestisfonksiyonunk ay b ol ma mas é
kritik i K |se;m4e6sdatterfazlao | ma ma*Daodsgunnedeno | dupper f sgzyesugl e
i | i eldtakt € p er thazmaydanagelir. Re p er fhsazsylognéir -kalsiyum ve serbest
radikallerina k @ r €lipic peroksidasyonuATP t ¢ k e nvattessisid o k u | @nflamatudryg a n € t
gibi dahafazla biyokimyasalve morfolojik d e | i ktetikdr.’ Rd p er f gndotelh g chraes ar &,
mi kr osi rblozlu&kdwayka jagem@dh ¢ ckraeyilb £ 0 n u -’ K AhRaé ssmru@inddestis

atrofisi, fonksiyonb o z u k $perihnsug y € a 2 a E samen&alitesininb o z u | gihiadsr@mlar

ortaya- € k a b i | *rBuknedenttK ¥ Rédokiywar al a medens € o arekanizmalariyi
bilinmelidir.*’

TT'yi takibeng e | K k dBpatofizyolojiko | ayd ar-&afka k t °© K[ hpadssara. € n gamad a

ana mekanizmaoksidatif strestir’® Testis dokusu, y ¢ k sméktarda - o k d @y ma yna jsidi

i - er dioksidatiféteesek a rod & uhka- sas ' Gksidatif stres;s ¢, p e raonkysoi nhidrajené ,
peroksit gibi reaktif oksijent ¢ r | €ROS)nnitrik oksit gibi reaktif nitrojent ¢ r | €RNB)n i n

h i p o kdsiphidfoksil radikdleri ve singletoksijengibi e k dintayanelektronasahipoksijeni - er e n
serbestradikallerina Kk § m @ t i veya gntioksidansavunmame k ani z aa & b margagay | a

- @ K°Dii jbird ey ioksitlatifstres,v¢, ¢ u t RO& ke antioksidanlara r a s &nednagkeishirz | i J i n
sonucudur.H ¢, ¢ r e fnevautiemzimatik antioksidansistemi, normalk ar t t a k d B@Srvé

oksidatif hasardarkorur. Ancak torsiyonuns ¢ rvexii d @ e t igskemik testisteartan serbest
radikaller, antioksidansavunmasistemt a r a fta@nandeebra s k é | ZAAneakiaazs. dokulada,
serbestadikallerh ¢ ¢ r eblrilerrGd ed urkaktifolanbu¢ r ¢ hl;, e rbeackakoal e k g hl d ER €T .
A Kk ROS lipitler, proteinler,d e 0 k s i r iabitvekgribohhiratlagibi h ¢ ¢ rbeisled kzararl er e
veri,rH¢ ¢ r e R | alyozukumcayérmh ¢ chraesva apéptozs ¢ r beac k' Nihayetindenh ¢ cr e s e |
canl &l bvekattah ¢ corle; gne r - e’k*I Aeywr i 6ksidatif stresteartanserbestadikaller,
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inflamatuar sitokinlerins a | & n nyarargkh a ] € ksisténife kc r e akteve ader.iBu durum
inflamasyonu, h ¢ ¢ r e hpeptodum o | u k u mer dokuda nekrozu tetikleyebilir?* Gerekli
m¢ d a h ¥ la @ lé éatestizoksidatif stressonucuerkekinfertilitesig e | ¥ k i r .

Bu nedenleTestisK /ilRi | | m&k & mi amalkdvélr ans’kr |éeimetidgstsK / nidbdelleri

kullanan- a | & kvnaar’da€rs k exvd rkt | ave akéntedaaisigibi y © n t edenleyselolarak

i ncel et morsiypniDetorsiyonT/D o | u k t bayvanimadellerindeuygulanany © nt eml er i n
d & k damndhkobjik a j a nk @ Ir le aa®énneer i W hkat si ar olémsuz etkilerini® n1 e me y i
hedefleyencerrahiu y g u | destekiey®rve K/ hRa s a r kéroydrahna s azaltanve hattatedavi | 244
edeny ° nidefier | en d.# Buyl ¢nzedket rie @y §Kl/ €Ra s a ra@ioksidanveya ROS
temizleyici® z e | | daliplbé rr &b 0 k & kil k a n%* ¥nzéex!t Igir le kve tmd k e kolaym i

s¢r de¢rved @beéalii ina dikngnbitki k a y namtloksidarb i | e tercilketilmektedir?33

Akdeniz diyetinin © n e roit p a r -olarsHidroksitirozol (HT) z eyt i nyveayapdahk!| ar énde
ekstrakteedilend o j bir Fenolik b i | e Kimyasalf ro.r nG8H1H03ve mo | e&kj¢d r1B446 €

g/ mol Krdssaan] |, & p € y a d etkildridle karakterizedi* Stabil, dokularakolaycan ¢ f u z

edilebilir ve serbestradikal temizleyicidir. G ¢ - bngoksidan, antrinflamatuar, antikanser,antr

proliferatif, pro-apoptotik, antimikrobiyal, kardiyoprotektif, n ° r o p r o astedprotekfif,
antidiyabetik,antiobeziteantimikrobiyal® z e | b P k I -ea-keerk farmakalojik aktiviteleresahip

bir f i t ok i rPyHaTsdanietabalizmadakr o Ibd ,y oy ar &myasalf & mé | ve kolaye r i

f or m¢ | sagesinden aik bir g € thleviyesidir.Aktif b i | elarakidTi - e-rexm utlrias®ti kI e
vefonksiyonelg € d & b a redilmektedir’® AvrupaG é &g v e toiitgsi(EFSA)hidroksitirozol

i -binl dBonuyi/jkigdozyug p v e i'ISafdliT 6 ntoksisjtesive 500mg / k gdozugyan

etkisi yoktur®® HT 0 ryi¢rk sle ke Ipra-oksidanetki g © s tve plazmaantioksidanseviyeleini

ar t3%%Y er .

TestisT/IDk a y nka/khRaé& a Hd 0 dgpatamsiyeletkileri bilinmemektedirBu - a | € khipaterieé n
antioksidanf a y d &illnenrH& 6 ntestis,dokusunuK / lRa s a r° éredrd dynayanoksidatif

stresten k or uy abi IBachgpdtézddiorj.r ul t usludkdmamaé&hei,dr oksi tir oz«
k or uy u c torsiyof/detorsiyormodelio | u kK t us é&u-I amifl k&Ra & alan testis dokusunu
histopatolojikolarakincelemektir.

Y¥NTEM
1. Hayvan Modeli ve Gruplar

¢ al é kknual dl aa wlanihaynam@iakD ¢, zlcei v e DeneyH a § v aWygulamaze Ar akt ér ma
Me r k e z ferdimedildin2-3 a y Ivé2k3 0 yBa0] & r | adah 3D adetsVistar cinsi erkeks & - a n

k ul | aHerddngibé uygulamay a p € | thaGyup (Kontrol), sadecekesia t €éVie testisa - € | a

- & k a2. @rupgShmam),sadecéhidroksitirozoluygulanar3. Grup (HT), sadecel orsiyon/Detorsiyon
uygulanam. Grup(T/D) ve HT uygulanarakabindel/Dy a p &.1Gaum(T/D+HT) olmak¢, z edeney

i -5grupol ukt wabordtutand23 U @daé s é s @ h&lanemve 12:12a y d éknd rékn | é k
d°ng¢ sptimatdes | e rtdtudduvd besinvesua | € mérlzesbé&e r ak el d é.

2. Hayvanlara UygulanacakMadde

S é - a rhidraksitmozoluy gu |l amas e k|l leiktt @ r a i @ soausuddave daha® n c e

s € - arklud rl cdaan etkinHEdErzi 10 ighkgolarakbelirlendi.Distilesui - er - §izdd e ¢ 1 en
10mg/kgdozundaHT, intraperitonea(i.p.) olarak?7 g ¢ boyuncahersabalu y g u | ¢a°nzdé@rg ¢ n
tazeolarakh a z é rvéd+d deme@s a k | ve & d & kzakautuldu.

3.CerrahiPr osedgr

S é - a nTorsiyon/detorsiyorcerrahiolarako | u k t WHayvahlar 1,8 mg/kg dozunda¢, r e ilea n
anasteziya | é n ddnitagkratom¢, z e r stenlbirekesia - & Dadasanratunikavajinalisa - €é | ar ak
soltestiscerrahisahaya € k a sa@&ty °dré¢, #2@derecad © n d ¢ ve 3.0 pdolensuturile skrotuma

2s aat Isabiflendi.Bu kK e k i2Isadhitéskemio | u k t u r sorragdetérdiyany a p € I3 saata k
testisinnormalpozisyonunda e p e r fs¢azjyl daenaysenundasoltestisler- € k a vehagviardae
sakrifiye edild.i.
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4. Rutin Parafin Takibi

DokularBouins o | ¢ 9 y a ynallel 24 gaatflkse edildi. Fiksasyors o n 183 saat-€ e K sunyginda

y & k aDaflibsonras € r a%76,80va9 0 6 dtaddkserilerinde24 saatboyuncatutularakdehidrate

edildi. %1 0 O betagokie4 saattutulduktan sonraksileni - e r iysaikn daedakika tutularak

kKef f afil rlkgteaair- neak | keekftfiarfildaduer3saaddyunca(saatb a pamafind e J i K i mi
y a p € |15a6cACR)| ¢ bkiiranparafini - e r tutilduktansonraparafini - ek aelné koduldu a

ve odas € ¢ a k Ipa&gfirinddan ma & jel Barafineg © m¢édlo¢k u Ibd ro &mikeotordi - i n

h a z & r Bloklar mhikrotomay e r | e k 4 mikrométrekr ael&§ ré kesltiera | € suba@yosunda  |245
d¢ z 1l eksnag |l earnsonéak ¢ p @ rvé normallamlar ¢, z e raikn e Kesitledgéceboyunca

odaé s é sk@ututta

5. Hematoksilen Eozin Boyama

Kesitler,dokud & k ®uludaaparafinlerinib € r a k m#& 5@ é ¢ a k ¢ & k 40dakikaboyunca
bekletildi. E t ¢ v-dékkasiiler,1 5 odakikaksilen1 ve ksilen2 6 thekletildi. Her birinde 10 dip

olmakk a y d% 96| %80 ve % 70 etil alkoled a | d @okwarakansuday é k a rd@kunankuyu
tekrargeri verildi. N ¢, k | e ubsol yaar némra3sd@kika hematoksilend®ekletildi. S o n r aaka&n d a
suday & k a¢nodkéé bit kée k i2 Hethasitalkoled a | d é r sahrahk@ksudayné k aDokular.

h é bit kée k 2 Hefha mo n ysaylad &1 d &ek@ildahakansuday é k al® diE% 7 0 6étili k
alkole d a | d éSiétlodpél . bzompaaméma B0dsaniye alkolde - © z ¢ |eazinde bekletildi.

Ar d é akdrsuday € k alnOdadip ¥ 70,% 80ve% 9 6 Odtilialkoled a | d @0 dakikakslende
bekletildiktensonra2 dakika7 5@\s é c a k ¢ & k keldiildive lamlarentelland a m| a tlagél a r a k
lekapatel deé.

6. CosentinoSkorlamaPr ot ok o | ¢

Cosentinoskoru, testisdokusundakh a s®lr -emehka s &1 @ r kelirlemeki - kol | &in €1 an
histopatolojik derecelendirmesistemidir. Testisy a r a | a ndneaj seérnl éenn d ik mnil Il reHmril € r .
kesitteny a k | 1) ragekeminifert ¢ bbglitlendi. K n ¢ e lilkesemimfert ¢ brastgeles e - i | i r ke n,
di ] esegmemntisaaty ° nsdterd¢ s er wekldliar gogadlamay a p €D ¢dzeegerimi

h ¢ ¢ r didilimir olan seminifert ¢ b ¢ Velnermaéparenkimayasahiptestisl olarakp uanl and e .
Yaralanmadahaaz, germh ¢ ¢ r e |kehezyonkdaeydiag, d ¢ z everd 6 k & k e t Isamimifer K

t ¢ b ¢2lolarakp u a n | Bagnzdéekvpikwotik - e ki rddekeivesl ° kX ¢ Igenpghke cr el er i
anormalg ° r ¢bnoeznu Is rd un otar semmingert ¢ b ¢ $ahipestisd o k u3okmlk uanl andé.
Yaralanmadaha- o germh ¢ ¢ r e |k @ ra ig mpdikenzlailofud ¢ asizveh a s semihifert ¢ b ¢ 1 | er e
sahip dokular 4 olarak p u a n | Verleh@.u a n lhargrapni - bnt a | almave @@plar

kar kel @kt &mnad¢bd:éyr ¢ t yne ld & | ¢aanl degkarsaa r ehabersizikiauaman,testis

d o k u Ihistopatolagkd e | i Kk iveplanl&meee-ré s b a {l @ olesakdze | er | endi r di

7.Kst at iAmalizi k s e |

Fardedeg r up | Hematoksller& Eozing © r ¢ n ttestisdokuslieurve seminifert ¢ b ¢ 1 | er i n
hasak i d @osdntinskorlamaled e er | éred ierrahddiziii-.iGraphPadPrismépr ogr a mé
(GraphPadSoftwarelnc., ABD) k u | | aFnaéridka @f.p Istatistitsela - e kankél akt ér él ma
tek-y © nvaryansanaliziOneWay ANOVA ved e v a mmsthb@Tukeytestiy a p &Klatisksel

anl a rl;é&lelardikp<0.05kabuledildi.

BULGULAR
1.1 k Mikroskobik G° r ¢ n tveBulgular

Knt er at a s yeagkr@inal epitelleriny a p &ve @d y @wwnb HEE ile b 0 y a nests kK
dokusundaincelendi ( k e &.1).IKontrol grubu, seminifert ¢ b ¢ |dl¢ezreemterstisyel doku

b ¢t ¢ lakieanieonmleestismorfolojisig © s t(ekredlfa]).L ¢ me olglespermatozoalar

bolca mevcuttu.Shamgrubundaseminifert ¢ b ¢dl ¢l zearedermh ¢ cr eofmalgP r ¢ n¢ mdey di
ancakinterstisyel alandayer yer © d egrP r ¢(1 kdegk di[bl). Hidroksitirozol grubundaseminifer

t ¢ b¢ lgérmahr ¢deer e d a i eviey angorsnaldi( k e3X1c]). Torsiyon/Detorsiyorgrubunda

seminifert ¢ b ¢ lyla@dis@evep arz - al b amek gisedtrefikg © r ¢ rsghipeg k e ki |
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3.1[d]). Epitel anormaldive germh ¢ c r e-loejduf k¢ | weskat yee loakrz@l &,.me nsd e
neredeysé i spermatozo@ ° r ¢ | Soeothiak T/D+HT grubundaseminifert ¢ b ¢ lepitdib & n é
b ° | g ealyerré&demaamiagenelg © r ¢ W grubunag © dabad ¢ z e n(l ki eykiije]).

| 246

k e IBilTestisD o k u | &ist@ofkécGr? r ¢ n €a,b,t,cke)Siyahi ml sertolih ¢ ¢ r endviok; i
spermatogonyunsiyahok; primerspermatositk € r k€ spematidy e ok; dperms aak;éeydig
he¢ecredetrer rH&E, 4@YH HTr Hidroksitirozol, T/D; Torsiyon/Detorsiyon.






































































































































































































































































































































































































