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Current Approaches to Diagnosis and Treatment of Obstructive Sleep Apnea Syndrome 

 

Mehmet AKDAG1 

1. Introduction 

Obstructive sleep apnea syndrome (OSAS) is a widespread sleep-related breathing disorder that poses a 

significant public health challenge, impacting an estimated 1 billion adults worldwide and elevating the risks of 

cardiovascular diseases, neurocognitive deficits, motor vehicle accidents, and premature mortality (1). This 

condition is defined by repetitive episodes of partial or complete upper airway obstruction during sleep, 

resulting in intermittent hypoxaemia, fragmented sleep architecture, and a broad array of comorbidities such as 

systemic hypertension, metabolic syndrome, type 2 diabetes, and excessive daytime hypersomnolence (2). The 

prevalence of OSAS exhibits considerable variation, ranging from 9% to 38% in the general adult population, 

with even higher rates observed in otolaryngology clinics due to the frequent presence of craniofacial anomalies 

and upper airway structural abnormalities (6). Pathophysiologically, OSAS arises from a complex interplay 

between anatomical factors—such as retrognathia, adenotonsillar hypertrophy, macroglossia, and lateral 

pharyngeal wall thickening—and neuromuscular impairments that lead to increased pharyngeal collapsibility 

during sleep (7). Recent epidemiological data from global studies estimate that over 936 million individuals 

aged 30 to 69 years are affected, highlighting an urgent need for improved screening protocols and targeted 

interventions to address this growing epidemic (8). From the perspective of otolaryngology, this chapter delivers 

a comprehensive and expanded examination of contemporary diagnostic methodologies, including traditional 

in-laboratory polysomnography (PSG), home sleep apnea testing (HSAT), innovative biomarkers, 

anthropometric assessments, and wearable technologies for enhanced screening (3). Therapeutic strategies are 

explored in greater depth, encompassing continuous positive airway pressure (CPAP) as the cornerstone 

treatment, mandibular advancement devices (MADs), surgical procedures, and novel pharmacological 

interventions like glucagon-like peptide-1 (GLP-1) agonists such as tirzepatide, all within the framework of 

phenotype- and endotype-driven precision medicine (4). Otolaryngologists occupy a central role in the 

diagnostic and therapeutic landscape, employing advanced tools like drug-induced sleep endoscopy (DISE) to 

precisely identify sites of airway collapse and guide personalized, site-specific therapies (9). This expanded 

chapter integrates the latest updates from international consensus guidelines, randomized controlled trials, and 

systematic reviews, with a focus on precision medicine approaches that account for individual phenotypic 

variations to optimize quality of life, reduce healthcare utilization, and mitigate long-term complications such as 

increased cardiovascular morbidity (10). Furthermore, emerging research underscores the bidirectional 

relationship between OSAS and psychiatric disorders, where untreated apnea can exacerbate depressive 

symptoms and elevate suicide risk, necessitating holistic, integrated care models that incorporate mental health 

screening (11). Synthesizing evidence from recent publications, this update highlights the importance of 

multidisciplinary, patient-centered management to improve clinical outcomes, increase compliance rates, and 

alleviate the significant socioeconomic burden associated with untreated OSAS. (5). 
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2. Epidemiology and Pathophysiology 

From an epidemiological standpoint, OSAS affects between 17% and 84% of adults, depending on diagnostic 

thresholds and population demographics, with a marked increase in prevalence driven by rising obesity rates 

(BMI exceeding 30 kg/m² in approximately 70% of cases) (12). Key risk factors include male gender, advanced 

age (>50 years), postmenopausal status in women, and genetic predispositions that influence craniofacial 

morphology and airway anatomy (13). Pathophysiologically, the disorder involves diminished tone in upper 

airway dilator muscles (e.g., genioglossus) during sleep, compounded by adipose tissue deposition, ventilatory 

control instability (high loop gain), and reduced arousal thresholds, leading to recurrent airway collapse (14). 

Phenotypic classification has advanced significantly, delineating subtypes such as predominant anatomical 

compromise, impaired pharyngeal muscle responsiveness, unstable ventilatory control (loop gain), low arousal 

threshold, and reduced end-expiratory lung volume, each of which informs differential therapeutic responses 

and prognostic outcomes (15). Positional OSAS, prevalent in over 50% of patients, exemplifies how supine 

positioning exacerbates collapse due to gravitational effects on soft tissues (16). The global burden is amplified 

by comorbidities, including a 2- to 3-fold increase in motor vehicle accident risk among untreated individuals, 

as well as associations with metabolic syndrome and cardiovascular events (17). Recent reviews also highlight 

novel links, such as OSAS's contribution to dry eye disease through altered tear film stability and heightened 

symptom severity, potentially mediated by chronic inflammation and nocturnal hypoxaemia (18). 

3. Diagnosis 

3.1 Clinical Evaluation 

The diagnostic process initiates with a thorough clinical history to elicit hallmark symptoms, including habitual 

snoring, witnessed apneas, choking or gasping episodes during sleep, and persistent daytime somnolence as 

quantified by the Epworth Sleepiness Scale (score >10 indicating clinically significant impairment) (19). A 

comprehensive physical examination evaluates oropharyngeal crowding via the Mallampati score, neck 

circumference (>40 cm in men, >37 cm in women), craniofacial features through flexible nasopharyngoscopy, 

and signs of nasal obstruction or tonsillar hypertrophy (20). Validated screening instruments, such as the STOP-

BANG questionnaire (sensitivity approaching 90% for moderate-to-severe OSAS) and the NoSAS score (cutoff 

≥8 for elevated cardiovascular risk), facilitate risk stratification in primary care settings (21). Additional 

underrecognized symptoms, like morning dry mouth and comorbid conditions (e.g., insomnia, chronic 

obstructive pulmonary disease [COPD]), should prompt heightened suspicion and targeted evaluation (22). A 

recent systematic review and meta-analysis of physical examination findings revealed significant predictive 

value for elements like macroglossia (odds ratio [OR] 2.44), Mallampati class >2 (OR 2.23), and enlarged 

tonsils (OR 1.88), underscoring their utility in guiding referrals for confirmatory sleep studies (23). 

3.2 Objective Testing 

Polysomnography (PSG) endures as the gold-standard diagnostic modality, providing detailed quantification of 

the apnea-hypopnoea index (AHI) to classify severity: mild (5-15 events/hour), moderate (15-30 events/hour), 

and severe (>30 events/hour) (24). HSAT serves as a convenient, portable alternative for patients with high 

pretest probability and no significant comorbidities, although it may underestimate AHI by up to 20% in 

complex cases like concomitant COPD or heart failure (25). Advanced metrics have emerged to augment 

traditional AHI, including hypoxic burden (a superior predictor of cardiovascular events), oxygen desaturation 

index (ODI), and time spent below 90% oxygen saturation (CT90), offering a more nuanced assessment of 

disease impact (1). Innovative wearable devices, such as photoplethysmography (PPG)-based systems (e.g., 

NightOwl) and acoustic sensors (e.g., AcuPebble with 95% concordance to PSG), enhance accessibility and --2--



enable multi-night monitoring to capture night-to-night variability (2). DISE, performed under sedation and 

utilizing the VOTE (velum, oropharynx, tongue base, epiglottis) classification system, dynamically visualizes 

collapse patterns to inform surgical candidacy and procedural planning (3). In pediatric contexts, diagnostic 

thresholds differ, with AHI >5 events/hour often warranting intervention, and conditions like laryngomalacia 

contributing to airway obstruction in infants (4). Pediatric obstructive sleep apnea (OSA) is a common yet 

underdiagnosed disorder affecting 1–5% of children worldwide. Pediatric OSA is among the most common 

sleep-disordered breathing disorders in children. Its high prevalence and multiple systemic complications are 

contributing to an increasing number of children and families affected by OSA. Timely diagnosis and effective 

intervention in children with this condition are crucial for improving their prognosis. Polysomnography remains 

the gold standard for diagnosis. The primary approaches to treating OSA are to eliminate the causes of upper 

airway obstruction and to prevent and treat complications. Given the diversity of etiologies of childhood OSA, 

as well as individual differences in child growth and development, pediatric treatment strategies must be 

precise, multidisciplinary, and personalized. The first-line clinical treatment is surgical adenotonsillectomy, and 

evidence suggests that adenotonsillectomy significantly reduces the apnea-hypopnea index (AHI) in children 

with adenotonsillar hypertrophy.Nonsurgical treatments include anti-inflammatory medications and noninvasive 

ventilation(4). 

3.3 Phenotyping and Biomarkers 

Phenotypic subtyping—encompassing clusters like disturbed sleep with insomnia, excessive daytime sleepiness, 

and minimally symptomatic groups—guides prognostic evaluations and therapeutic tailoring (5). Endotypic 

characterization, such as high loop gain or low arousal threshold, predicts responses to targeted 

pharmacotherapies like acetazolamide for ventilatory instability (6). Non-invasive biomarkers have gained 

traction, including reduced plasma adiponectin levels (sensitivity 88.9% for OSAS detection), decreased claudin 

proteins (CLDN1-3; urinary CLDN sensitivity 100%), elevated sclerostin and leukocyte chemotaxis-2 (LECT2) 

in severe cases, and increased neutrophil-to-lymphocyte ratio in OSAS-COPD overlap (7). Anthropometric 

innovations, such as shear wave ultrasound elastography for assessing tongue thickness and stiffness, or 

diaphragmatic measurements correlating with ODI, provide adjunctive diagnostic insights (8). 

4. Treatment 

4.1 Conservative and Medical Management 

Conservative measures form the foundation of OSAS therapy, with weight loss of 5-10% body weight 

associated with a 25% AHI reduction, further amplified by GLP-1 receptor agonists like tirzepatide, which 

demonstrated up to 63% AHI improvement in obese patients across phase III trials (9) (10). Positional therapy, 

effective for over 50% of cases with supine-predominant collapse, employs devices like vibrational alarms to 

enhance compliance and reduce AHI (11). Endotype-specific pharmacotherapies, such as atomoxetine-

oxybutynin combinations yielding 63% AHI reductions, and wake-promoting agents like pitolisant for residual 

hypersomnolence, represent promising adjuncts, with ongoing phase III investigations (12). Preventive 

strategies, including lifestyle education on obesity and smoking cessation, are increasingly emphasized to 

mitigate risk factors before disease progression (13). 

4.2 Positive Airway Pressure Therapy 

CPAP remains the benchmark intervention, achieving >90% AHI normalization, alleviating cardiovascular 

risks, and improving glycemic control in diabetic subsets, though adherence rates linger at 50-60% (14). Auto-

titrating PAP (APAP) and remote telemonitoring enhance efficacy and compliance, with bilevel PAP reserved 

for CPAP-intolerant or high-pressure scenarios (15). Long-term CPAP use (>1 year) also ameliorates comorbid 

dry eye disease by stabilizing ocular surface metrics (16). 
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4.3 Oral Appliances and Non-Surgical Alternatives 

MADs, which advance the mandible by 50-75% of maximal protrusion, achieve 50-80% success in mild-to-

moderate OSAS, with custom-fitted devices outperforming prefabricated ones; adjunctive myofunctional 

therapy reduces tongue fat volume (17). Hypoglossal nerve stimulation delivers 68-80% AHI reductions at 5-

year follow-up, with bilateral techniques enhancing outcomes in CPAP failures (BMI <35 kg/m²) (18,19). 

4.4 Surgical Interventions in Otolaryngology 

DISE-guided multilevel surgery addresses specific collapse sites, with uvulopalatopharyngoplasty (UPPP) 

yielding 40-60% AHI reductions, augmented to 70% in combination approaches (20). Expansion sphincter 

pharyngoplasty offers 55-70% success for lateral wall instability, while maxillomandibular advancement 

provides 85-95% cure rates in severe craniofacial cases (21). In children, adenotonsillectomy serves as first-line 

therapy, with supraglottoplasty for laryngomalacia-related OSAS (22). 

Treatment Modality Indication 
Success Rate (AHI Reduction 

>50%) 
Complications 

CPAP All severities 90% Claustrophobia (20%) 

MAD Mild-moderate 50-80% Jaw pain (15%) 

UPPP Palatal collapse 40-60% 
Velopharyngeal insufficiency 

(10%) 

ESP Lateral collapse 55-70% Bleeding (5%) 

Hypoglossal 

Stimulation 

CPAP failure, BMI 

<35 
68-80% Infection (2%) 

MMA Severe, craniofacial 85-95% Neurosensory changes (20%) 

Tirzepatide Obese OSAS 48-63% resolution 
Gastrointestinal effects 

(variable) 

*Table 1: Comparative Overview of OSAS Treatments (Synthesized from 2023-2025 sources) (23) (24). 

5. Future Directions 

Future advancements encompass AI-enhanced phenotyping, genomic profiling (e.g., variants in arousal 

pathways), and telemedicine-integrated HSAT for personalized interventions (25). Ongoing clinical trials for 

endotype-targeted drugs and bioresorbable upper airway implants aim to minimize surgical risks, while 

emphasis on preventive education and early psychiatric screening may transform management paradigms (1). 

6. Conclusion 

Effective OSAS management requires a multi-modal approach based on phenotype information, integrating 

advanced diagnostic methods such as polysomnography with various treatments ranging from CPAP and 

surgical treatment to innovative pharmacotherapies. More comprehensive prospective studies are needed to 

compare the long-term outcomes of patients receiving surgical treatment with those receiving PAP therapy. --4--



Anatomical surgery may not lead to the complete elimination of OSA in all patients in terms of achieving an 

AHI < 5 events/hour. However, the reduction in obstructive events, improvement in quality of life, 

improvement in hypoxic load, and potential reduction in health risks are necessary factors for surgical 

consultation. 
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BURUN KANAMALARINA YAKLAŞIM VE
TEDAVİ PRENSİPLERİ

ADNAN EKİNCİ
Giriş
Epistaksis hakkında genel bilgiler

Epistaksis burun kanaması durumudur ve kulak burun
boğaz kliniklerinde en sık karşılaşılan acil durumlardan biridir
(Kucik & Ark, 2005). Burun kanamaları genellikle poliklinik
şartlarında basit müdaheler ile tedavi edilebilir. Fakat kanamalar
bazen dirençli ve hayati tehlikeye yol açabilecek derecede ciddi
olabilir (Willems & Ark, 2009). Epistaksis 20 ile 50 yaş ara lığında
daha sık görülür. Çocukluk çağında erkeklerde daha sık iken yaşlı
populasyonda kadınlarda görülme sıklığı artar (Pallin & Ark,
2015). Üreme çağındaki bayanlarda östrojenin epistaksise karşı
koruyucu rolü olduğu düşünülmektedir. Bundan dolayı erkeklerde
20-45 yaş aralığında daha fazla görülürken menopoz sonrasında
oran eşitlenir hatta kadınlarda görülme sıklığı yaşla birlikte artış
gösteririr (Kucik & Ark, 2005).

1 Doç Dr, Kayseri Devlet Kulak Burun Boğaz Kliniği,
posta:draekinci@hotmail.com. Orcid: 0000-0001-7725- 8024
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Epistaksisin nedeni genellikle tam olarak saptanamaz fakat
genel sebebleri arasında travma, hipertansiyon, koagulasyon
bozuklukları, yabancı cisim, nazal septum deviasyonu, geçirilmiş
burun ameliyatları, maligniteler, antikoagülan ilaç kullanımı ve
alerjik rinit sayılabilir (Tuncer & Ark, 2015). Tedavinin doğru
planlanması için kanama yeri ve sebebinin iyi tespit edilebilmesi
gereklidir. Burun kanamaları %90 oranında nazal septumun ön
kısmındaki liddle alanında Kisselbach pleksusundan kaynaklanır.
Bu bölge kanamaları daha hafif boyutlarda olup tedavisi daha
kolaydır (Chui 2006 & Ark, 2005). Posterior burun kanamaları ise
Woodruff pleksusu alanında ve daha az oranda görülür fakat, hayatı
tehdit edecek şekilde ciddi kanamalara yol açabilir. Posterior burun
kanamaları sistemik hastalıklarda ve yaşlılarda daha sık görülür.
Kisselbach pleksusunu oluşturan arterler major palatin arter,
sphenopalatin arter, anterior ethmoidal arter (AEA) ve superior
labial arterlerdir. Woodruff pleksusunu oluşturan arterler ise
asendan faringeal arter ve sfenopalatin arter dalları arasında oluşan
internal maksiler arter (IMA) dalları arası anastomozlardır (Chui
2006 & Ark, 2006).

Erken yaşlarda görülen kanamalar genellikler venöz
kaynaklı olup daha hafif seyreder ve genellikle kendiliğinden
durur. Kanamanın görülme yaşı arttıkça kanama arteryel nitelikte
olup ciddiyeti de artar ve genellikle müdahale gerektirir (Gilfort &
Ark, 2008). Çocuk ve adolesanlarda sıklıkla digital travmaya bağlı
anteriorda ve venöz kanamalar görülürken, erişkinlerde ek
hastalıklara bağlı olarak posterior ve arterial kanamalar sıklıkla
gözlenir (Emanuel & Ark, 1998). Kış aylarında üst solunum yolu
enfeksiyonlarının daha sık olması nedeniyle epistaksis daha sık
görülür ayrıca kış döneminde havanın nem oranı düşmesi ve daha
çok ısıtılmışmış hava kullanılması burun mukozasında kurumaya
ve dolayısıyla kanamaya yol açmaktadır. Benzer şekilde yüksek
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rakımlı bölgelerde de basınç farkına bağlı olarak epistaksis görülme
sıklığı artar (Petruson & Ark, 1974), (Willems & Ark, 2009).
Burun kanlanmasını sağlayan arterler
İnternal nazal arterler; Nazal kavite, internal ve eksternal karotid
arterlerden beslenir. Karotis interna’nın dalı olan oftalmik arter,
orbitaya giriş yapmadan önce anterior ve posterior etmoid arter
dallarına ayrılır ve kribriform plateden geçerek nazal kaviteye
ulaşır. Bu arterler nazal kavitenin antero-lateral bölümü ile septum
antero-superior kısmının kanlanmasından sorumludur. Sfenopalatin
arter ise, karotis eksterna’nın dalı olan maksiller arterden ayrılarak
sfenopalatin foramanden geçer ve nazal kaviteyi besler. Nazal
kavite içinde lateral ve septal dal olmak üzere iki dalı vardır.
Lateral dal burun lateralinde yer alan bölgeyi, yani konkaları ve
meatusların besler. Septal dal ise medialde etmoid kemik ile vomeri
besler. Maksiler arterindiğer bir dalı desendan palatin arterdir. Bu
arter pterigopalatin fossada seyrettikten sonra palatin kanal yoluyla
sert damağa geçererek damak ve nazal pasajın alt bölümünü besler
(Adamson & Ark, 1994).

Resim 1; İnternal Nazal Arterler
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Eksternal nazal arterler
Nazal piramidi besleyene ana arter fasial arter ve dallarıdır,

fakat eksterneal karotis arterde kanlamaya katkısı vardır. Fasiyal
arterin başlıca dalları angüler arter ve süperior labiyal arterdir.
Süperior labiyal arter, üst dudağı besledikten sonra ve kolumellayı
besleyen kolumellar arter dalını verir. Angüler arter ise nazolabial
olukta yukarıya doğru ilerleyerek nazal piramidin lateral yüzlerini
besler. Angüler arter kranial bölgede infraorbital arter ile
anastomoz yapar. Benzer şekilde internal karotid arterden ayrılan
oftalmik arter ile anastomozlar yaparak burun dorsumun
beslenmesini sağlar (Grıesman & Ark, 1944). Nazal tip bölgesinin
kanlanması alar arcade anostomozlarıyla olmaktadır. Bu
anostomoza lateral nazal arter ile kolumellar arter katkı verir
(Huizing & Ark, 2008), (Adamson & Ark, 1994).
Resim 2; External Nazal Arterler. a)önden görünüm, b)yandan

görünüm

Anamnez ve hasta yaklaşımı
Burun kanamaları çok hafif düzeyde olabileceği gibi, bazen

hayatı tehdit edecek derecede şiddetli olabilir. Hafif şiddetli
kanamalarda her hangi tedaviye gerek kalmadan durabilir. İnatcı
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burun kanamalarında detaylı muayene yapılmalı ve uygun tedavi
yöntemi planlanmalıdır. Hastaların öncelikle solunum yolu
güvence altına alınmalı ve daha sonra kanama odağı tespit
edilmelidir. Muayene sırasında önce lokal anestezik ve
vazokonstruktor ilaç damlatılmış pamuk nazal kavitete bekletilmesi
hastanın daha az ağrı hissetmesine ve daha sağlıklı nazal muayene
yapılabilmesine imkan verir (Bertrand & Ark, 2005). Epistaksisli
hastalarda ilk sorulması gereken şeyler travma öyküsü, Kanama
miktarı, kanamanın süresi ve ne zaman başladığıdır (Leong & Ark,
2005).

Hastanın yaşı, kronik hastalıkları, ilaç kullanımları, genetik
kanama diyatezinin olup olmadığı mutlaka sorgulanmalıdır .
(Gottlieb & Ark, 2023). Epistaksis şikayeti ile başvuran hastalarda
ciddi bir korku ve anksite genellikle eşlik eder. Bu nedenle hastanın
sakinleştirilmesi bu aşamada faydalıdır (Thong & Ark, 2007).
Hastanın vital bulguları mutlaka ölçülmelidir. Solunum ve dolaşım
muayenesi yapılmalı ve gerektiğinde entübasyon için gerekli
donanım sağlanmalıdır (Giffortd & Ark, 2008). Aşırı kanamalarda
kan transfüzyon ihtiyacı varsa, kan grubu ve cross match kanları
acilen ayarlanmalıdır (Andreeff & Ark, 2016).

Epistaksisli hastalarda ilk mudahele yapıldıktan sonra
hastanın kan basıncı ölçülmeli ve hipertansiyon tespit edilmesi
durumunda antihipertansif ajan verilerek tansiyon kontrol altına
alınmalıdır. Kanama pıhtılaşma bozukluğu tesbiti için hemogram,
PT, aPTT ve INR gibi testler mutlaka yapılmalıdır. (Gottlieb &
Ark, 2015). Antikoagülan kullanımına bağlı olarak yapılan bu
testlerde bozukluk saptanması durumunda dahiliye ve kardiyoloji
konsultasyonları istenerek kanama bozukluğunun altta yatan sebebi
araştırılmalı ve kullanılan antikoagülan ilaç dozları düzenlenmelidir
(Miman & Ark, 2007).
Tanısal yaklaşımlar
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Öncelikle kanamanın yeri tespit edilmesi gereklidir.
Kanamanın anterior veya posteriordan kaynaklandığını tespit etmek
amacıyla anterior rinoskopi ve beraberinde endoskopik nazal
muayene yapılmalıdır. (Petruson & Ark, 2009). Muayene için
hastanın trotter pozisyonunda, dik ve öne doğru hafif eğik
olmalıdır. Muayenede yabancı cisim, septal deviasyon, nazal polip
veya herhangi bir tümöral lezyon olup olmadığı
değerlendirilmelidir (Miman & Ark, 2007). Septum patolojilerinde
burun bilgisayarlı tomoğrafi çekilmesi, şüpheli lezyonlarda ise
kontraslı mağnetik rezonans görüntüleme yöntemine
başvurulmalıdır.
Tedavide dikkat edilmesi gerekenler

Epistaksisli hastaya müdahale yapılacak odada ışık kaynağı,
endoskop, aspiratör, burun spekulumu, forceps, pamuk,
spongostan, merosel gibi tampon materyalleri, vazokonstrüktör
ajanlar, gümüş nitrat çubuğu, nazal kremler hazır bulunmalıdır
(Kucik & Ark, 2005). Basit kanamalarda hasta koltuğa dik bir
şekilde oturtulmalı ve hafif öne eğik pozisyon alması sağlanmalıdır
(Ross & Ark, 2022). Burun içerisinde genellikle Kan pıhtıları
gözlenir ve bu pıhtılaşmış kan odakları vazokonstrüksiyonu
engelleyerek tedavi başarısı azaltır. Bu nedenle kan pıhtıları
dikkatli bir şekilde aspiratör ile temizlenmelidir (Jankowski & Ark,
2016).

Burun içerisine uygulanabilen adrenalin + lidokain
emdirilen pamuklar ile de 5-10 dk beklenmesi hem kanamanın
durudurulmasına faydalıdır hemde görüş açısını artırması
bakımından faydalıdır (Gottlieb & Ark, 2023). Tampon uygulaması
için sırasında kullanılabilen ajanlar genel olarak adrenalin+lidokain
kombinasyonu, traneksamik asit, oksimetazolindir (Womarc &
Ark, 2018).

--12--



Burun kanaması daha çok septum ön kısımdan
kaynaklandığı için kanama odağı anterior rinoskopi ve endoskopik
muayene ile tespit edilmeli ve kanama odağı gümüş nitrat veya
elektrokoter ile yakılmalıdır. Durduralamayan kanamalarda
merosel veya spançlardan hazırlanmış tamponlar nazal kaviteye
konulmalı ve 3-4 gün sonrasında çıkarılmalıdır. Nazal tamponlar
kaldığı müddetce lokal ve sistemik enfeksiyon riski olması
nedeniyle hastalara proflaktik antibiyotık başlanması önemlidir.
Genellikle bu mudahele ile burun kanamaları durdurulabilir fakat
bazen hastaların yaşlı ve eşlik eden sistemik hastalıkları olması
durumunda durdurlamayan kanamalar söz konusu olur. Özellikle
posteriordan kaynaklanan kanamalarda posterör burun tamponu
veya foley sonda takılması gerekebilir (Bertrand & Ark, 2005).
Anterior epistaksis tedavisi

Epistaksis ile gelen hastaya öncelikle muayene koltuğunda
dik ve başı öne eğik olarak oturtulmalıdır. Bu aşamada buruna
baskı ve soğuk uygulama kanama şiddetini azaltır. Muayene
esnasında burun içi biriken kan pıhtıları temzinlenmelidir.
Müdahele eden klinisyenin rahat çalımasını amacıyla
Vazokonstriksiyon ve lokal anestezik ajanlardan lidokain
(%0.5,%1,%2)+ adrenalin (1/200000), lidokain (%5) + fenilefrin
(%0.5) gibi solüsyonlarla emdirilmiş pamuk veya spançlar nazal
kaviteye konulur. (Pope & Ark, 2005). Bazen bu aşamada bile
kanama kendiliğinde durabilir. Kanama odağı tespit edildikten
sonra odak gümüş nitrat çubukları ile veya elektrokoterizasyon ile
yakılması ile genellikle kanama durur. Tüm bu müdahelelere
rağmen hala kanamaya devam eden vakalarda tek taraflı veya
gerekirse iki taraflı merosel ve ya spançlardan hazırlanan özel
tamponlar yerleştirilerek 3-4 gün beklenmelidir. Tamponlar kaldığı
sürece hastalara proflaktik antibiyotik başlanması, tampon
nedeniyle oluşabilecek enfeksiyon ve komplikasyonları önleme
açısıdan önerlidir (Massick & Ark, 2007).
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Kimyasal koterizasyon için genellikle gümüş nitrat (%75
gümü nitrat, %25 potasyum nitrat) çubuğu kullanılmaktadır.
Kanayan bölgeye dokundurularak lokal kimyasal hasar oluşması
sağlanır (Pope & Ark, 2005). Kimyasal koterizasyon küçük
kanamalar için yeterlidir ama aktif ve abondan kanamalarda
faydalı değildir. koterizasyon yaparken yüzün ve burnun diğer
kısımlarına dokundurulmaması gereklidir. (Özturan & Ark, 2002).
Koterizasyon sonrasında nazal kavitede sıklıkla kabuklanma
görülür, bu nedenle kabuklanma ve ve kurumayı önlemek amacı ile
antibiyotikli ve nemlendirici özellikli kremler kullanılmalıdır (Tan
& Ark, 1999). Koterizasyon aynı anda iki nazal bölgeye
yapılmamalıdır, aksi takdirde septal perforasyon gelişimine neden
olabilir. Elektrokoterizasyon ise poliklinik ve ameliyathane
şartlarında yapılabilen bir tedavi şekli olup, aktif kanaması
kimyasal koterizasyon ile durdurulamayan durumlarda yapılması
gereklidir (Miman & Ark, 2007).

Elektrokoterizasyon daha ağrılı bir işlem olduğu için nazal
bölgeye lokal anestezik ajan enjeksiyonu yapılması ağrıyı önler.
Tüm bu işlemler yapılırken aynı anda aspiratör ile biriken kan
temizlenmeli ve görüş alanı artırılmalıdır. Koterizasyondan sonra
işlem yapılan nazal bölgeye antibiyotikli ve nemlendirici özellikli
krem kullanılması enfeksiyon ve kabuklanma riskini azaltarak
iyileşmeyi hızlandırmktadır (Özcan & Ark, 2004). Epistaksis
vakalarının %5’i posterior kanamalarıdır. Yaşlı ve hipertansif
kişilerde daha sık görülür ve şiddetli kanamalara yol açar
(Middleton & Ark, 2004). Posterior kanamalar için özel
hazırlanmış gazlı bez tampon, çift balonlu kataterler ve foley sonda
kullanılabilir (Sıklıkla 12 numara 30 cc’lik Foley kateter) (Kucik &
Ark, 2005). Posterior kanamalar daha ciddi ve hayatı tehdit edecek
karakterde oldukları için tampon biraz daha fazla süre tutulmalıdır
(ortalama 4-5 gün). Bilateral burun boşluğundan kateterler
orofarenkse kadar ilerletilir, ucuna özel hazırlanmış gazlı bez
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tamponları bağlanarak geri çekilir ve kolumella önünde biribirine
bağlanır. İşlem sonrasında antibiyotik tedavisi mutlaka verilmelidir.
Sonda serum fizyolojik ile balonu şişirilikden sonra anterior
tampon yerleştirilerek, kateter kolumella önünde klemplenmelidir.
Porterior kanamalarda kullanılabilen diğer bir tampon çeşidi ise çift
balonlu tamponlardır (Massick & Ark, 2007).

Posterior tampon yerleştirilen hastalar genellilkle yaşlı ve
komorbid hastalar oldukları için mutlaka hastaneye yatışı yapılarak
takip edilmesi gereklidir. Hastaların sıvı elektrolit dengesi
düzenlenmeli, eşlik eden hipertansiyon varsa antihipertansif
ajanlartedaviye eklenmelidir. Hastalara rutin antibiyotik verilmesi
gelişebilecek stafilokok ve diğer enfesiyonları önler. Ayrıca nazal
tamponlu hastaların hepsine rutin olarak antistafilokokkal
antibiyotik tedavisinin verilmesi şarttır (Özturan & Ark, 2002).
Nazal tampon komplikasyonları

 Nazal mukozal ağrı ve hasar.
 Nazal obstruksiyon ve yapışıklık (sineşi); Özellikle

balonlu kateterde %32 oranında burun içi sineşi görülür
(Watson & Ark, 1989).

 Toksik şok sendromu; Stafilokokların salgıladığı
endotoksinler nedeniyle ateş, bulantı, kusma, hipotansiyon
ve ishalin görüldüğü bir tablodur. Bu durumda tamponlar
derhal çıkarılıp buruna lavaj uygulanmalıdır ve penisilinaza
dirençli antistafilokokkal antibiyotik tedavisi
uygulanmalıdır (Ark & 2007).

 Alerjik reaksiyon; Tampon üzerindeki pudra ve
antibiyotikli pomada bağlı olarak alerji gelişbilir (Weber &
Ark, 2001).

 Östaki dsifonksiyonu; Burun tamponlarına bağlı olarak
östaki disfonksiyonu gelişebileceği bildirilmiştir (Morgan &
Ark, 1995).
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 Uyku apnesi; Burun tamponlarına bağlı olarak mevcut
uyku apne semptomları şiddetinde artış bildirilmiştir
(Wetmore & Ark, 1988).

Epistaksiste arter ligasyonu
Durdurulamayan posterior kanamalarda daha çok internal

maksiler arter (İMA) etkilidir. İMA’nın Pterigoid, mandibuler ve
pterigopalatin arter olmak üzere dalları vardır. Bunların arasında
Pterigopalatin dalı özellikle pterigomaksiller fossada daha belirgin
olup, transnazal ve trans oral yolla müdahele için uygundur. Bu
bölgede İMA ligasyonu yapılabilir ve buradaki kanama kontrolü ile
aynı zamanda İMA’nın dalları olan desenden palatin arter ve
sfenopalatin arterin de kontrolünü sağlamaktadır (Kanlıkama &
Ark, 2007). Etmoid arter ligasyonu orta konka üst seviyesinden
kaynaklanan durdurulamayan kanamalarda etkili bir yöntemdir.
Etmoid artere Eksternal olarak Lynch insizyonu yaklaşılacağı gibi,
endoskopik olarakda müdahele edilebilir (Douglas & Ark, 2003).
Endoskopik yaklaşımda optik sinir hasarı, orbital hematom,
retrobulber hematom, ve süperior oblik kas disfonksiyonu gibi
komplikasyonlar yönünden dikkatli olunmalıdır.

Sfenopalatin arter ligasyonundaki başarı oranı diğer
yötemlere göre daha yüksek başarı oranı görülür. Bunun sebebi
arterin uç dal olması nedeniyle kolleterallerin az olmasıdır
(O'Flynn & Ark, 2000). Endoskopik olarak; sfenopalatin arteri
tespit etmek için alt ve üst konka arasındaki mukoza
kaldırılmalıdır. Daha sonra arter belirdikten sonra sonra koterize
edilir. Ayrıca caldwell luck yöntemiyle de müdahele yapılabilir
(Özcan & Ark, 2004). Eksternal karotid arter bağlanması özel alet
gerektirmemesi ve lokal anestezi altında uygulanabilmesi
nedeniyle daha kolay bir yöntemdir. Cerrahi yöntem olarak
süperior tiroid arter distalinden veya assendan faringeal arter
proksimalinden bağlanması kanama kontroünü sağlar. Tüm bu
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müdahelelere rağmen yeniden gelişen damar anastomozlarına bağlı
kanama kontrolünde başarızılık görülebilir (Waldron & Ark, 1992).
Sonuç ve tavsiyeler

Burun kanamaları çok sık görülen bir durumdur. Basit
kanamalar olabileceği gibi, hayatı tehdit edecek seviyede ciddi
boyutlarda da görülebilir. Bu nedenle her hastada detaylı anamnez
alınmalı ve iyi fizik muayene yapılmalıdır. Endoskopik muayene
yöntemiyle kanama odağı tespit edilip, uygun müdahele yapılması
gereklidir. Yaşlı, beraberinde komorbid sistemik hastalıkları ve
kanama bozuklukları olan hastalara özellikle dikkat edilmeli ve
gerekirse ameliyathane şartlarında müdahele yapılarak, birkaç gün
klinikte takip amaçlı yatırılmalıdır. Tedavi sonrasında hastaya
mutlaka nazal antibiyotikli ve nemlendirici etkili kremler
başlanmalıdır. Tampon konulan hastalara tampona bağlı
komplikasyonlar açısından dikkat edilmeli ve özellikle stafilokok
enfeksiyonlarını önleme amacıyla etkili oral antibiyotik
başlanmalıdır.
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ADNAN EKİNCİ1 

 Introduction 

Free radicals and the antioxidants that counter them exist in 

balance in the body. Oxidative stress occurs when this balance is 

disrupted in favor of free radicals. Oxidative stress can result from 

physiological aging, as well as from pathological causes such as 

cancer, ischemia, and inflammation (Özcan & Ark, 2015). A 

balance exists between antioxidant and oxidant molecules within an 

organism. Antioxidants keep free oxygen radicals within 

physiological limits and mitigate their harmful effects (Kıroğlu & 

Noyan, 2006). Free oxygen radicals are known to play a role in the 

pathogenesis of many diseases, including diabetes, atherosclerosis, 

Bechet disease, tumors, rheumatological and dermatological 

diseases (Norlander & Ark., 1996). 
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In recent years, many studies have focused on 

oxidant/antioxidant molecules due to their role in diseases. The 

concentration of each oxidant molecule in plasma can be 

determined individually, but oxidant molecules can interact with 

each other. Due to this interaction between antioxidant molecules, a 

new method, total oxidant status (TOS), was developed by Erel, 

and its use has recently become widespread (Erel, 2004). 

Similarly, measuring total antioxidant status (TAS) provides 

more valuable information than measuring antioxidant levels 

individually. There is a balance between oxidant and antioxidant 

molecules in the body. Therefore, measuring TAS, which indicates 

total antioxidant status, has become more widespread than 

measuring individual antioxidants (Durrington & Allergy, 2001). 

Studies have reported increased production of free oxygen radicals 

after periods of hypoxia/reoxygenation (Shamsuzzaman & Allergy, 

2003). The relationship between oxidative stress and certain ear, 

nose, and throat diseases, such as nasal polyps, adenotonsillar 

hypertrophy, obstructive sleep apnea, nasal septum deviation, and 

recurrent oral aphthae has been investigated in the literature 

(Bozkus & Allergy, 2013; Doğruer & Allergy, 2004; Del Ben & 

Allergy, 2012; Ekinci & Allergy, 2020). In recent years, numerous 

studies have been conducted on oxidative stress and various 

otolaryngology pathologies due to hypoxia occurring in diseases 

affecting the oral and nasal respiratory tract, and interesting results 

have been found. When oxygen is used for energy in the body, 

mitochondria generate free reactive oxygen species. Free radicals 

are also produced from many endogenous and exogenous sources. 

These free radicals can cause structural changes in lipids, nucleic 

acids, proteins, and carbohydrates in the cell membrane. When 

produced in low concentrations, free radicals have beneficial 

functions such as the destruction of cancer cells, defense against 

infections, and detoxification of some toxins (Shinle & Alk.). 
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Sources of Free Radicals 

Free oxygen radicals can be produced endogenously 

metabolically in the living body and can also be continuously 

generated by environmental sources (Ali & Alk., 1996; Sarma & 

Alk., 2010). Free radicals derived from oxygen are called reactive 

oxygen species (ROS), while those derived from nitrogen are called 

reactive nitrogen species (RNS). The most commonly known ROS 

are superoxide (O2 .-), hydroxyl (OH), peroxyl (ROO), lipid 

peroxyl (LOO), and alkoxyl (RO). Reactive nitrogen species form 

nitric oxide (NO) and nitrogen dioxide (NO2 .) (Halliwel & Alk., 

1999).  

Table 1. Reactive Product Types 

Reactive Oxygen Species Reactive Nitrogen Species 

Superoxide O2 

Hydroxyl OH. 

Peroxyl ROO. 

Alkoxyl RO. 

Hydroperoxyl HO2 

Lipid peroxyl LOO.    

 

Nitric oxide NO. 

Nitrogen dioxide NO2 

Table 2. Reactive Oxygen Radical Sources 

Endogenous Sources Exogenous Sources 

During inflammation, ROS are 

produced by neutrophils and 

macrophages activated by cytokines. 

ROS can be produced from lipid 

peroxidation, mitochondrial 

cytochrome oxidase, and xanthine 

oxidase. 

Platelets can produce free radicals by 

metabolism of arachidonic acid. 

ROS may occur due to electron 

leakage from the cytochrome p450 

Alcohol and tobacco use, 

Exhaust fumes, 

UV rays, 

Forest fires, 

X-rays, gamma rays, 

Microwave rays 

Burning of organic matter during 

cooking 

Volcanic activity 

Air pollutants such as carbon 

monoxide, asbestos, ozone, benzene, 
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system in the endoplasmic reticulum.  

They produce free radicals as 

byproducts during aerobic respiration 

in mitochondria. 

Free radicals can be produced due to 

excessive stress or fatigue. 

Additionally, hormones like cortisol 

and catecholamines, also known as 

stress hormones, can themselves 

become free radicals. 

Immune system cells can produce ROS 

in response to pathogens. 

formaldehyde, and toluene 

Chemicals such as paint, thinner, 

cleaning products, glue, perfumes, and 

pesticides 

Chloroform and similar water 

pollutants 

  

Benefits of Free Radicals 

When present at low concentrations, ROS have beneficial 

effects. Physiologically, many cells produce O2-, H2O2-, and NO. 

Among the primary beneficial effects of reactive oxygen species 

are defense against infections through phagocytosis and the killing 

of cancer cells through macrophages and cytotoxic lymphocytes. 

Other beneficial effects include detoxification of toxins via 

cytochrome p450, ATP production in mitochondria, and activation 

of certain cytokines and growth factor signals. NO released from 

endothelial cells is essential for platelet aggregation, leukocyte 

adhesion, neovascularization, and blood pressure regulation. NO 

can also be produced by neurons and is an important transmitter 

(Devasagayam et al., 2004; Valko et al., 2007). However, as these 

free radicals accumulate, their harmful effects can occur (Fang et 

al., 2002). Harmful Effects of Free Radicals on Lipids 

Free radicals react with lipids in cell membranes, leading to 

lipid peroxidation, resulting in the production of large amounts of 

toxic byproducts. These byproducts exert their effects at sites 

distant from their origin, acting as second messengers. 
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Consequently, they impair cell membrane fluidity and permeability, 

leading to membrane damage (Fang & Alk., 2002). 

Harmful Effects of Free Radicals on Proteins 

Free radicals can directly affect proteins based on their 

amino acid content. Due to their structure, proteins containing 

amino acids such as phenylalanine, tryptophan, methionine, 

tyrosine, histidine, and cysteine are more susceptible to free radical 

effects (Devasagayam & Alk., 2003). Free radicals can damage 

many proteins by inhibiting the function and enzyme activity of 

structural proteins. Proteins interacting with reactive oxygen 

species undergo oxidation, resulting in the formation of stable and 

highly reactive products such as hydroperoxides. Most of these 

products are inactive in nature and are quickly removed from the 

environment. However, their excessive production and 

accumulation can cause various diseases (Devasagayam & Al., 

2004). 

Harmful Effects of Free Radicals on DNA 

Free radicals, such as OH-, which are reactive oxygen 

species, can cause oxidative damage to DNA. This reaction can 

cause a decrease or increase in the number of hydrogen atoms in 

the sugar moiety in DNA. In particular, the pyrimidine C4-C5 

double bond on DNA is more susceptible to hydroxyl radical 

damage, and this reaction results in the formation of oxidative 

pyrimidine damage products. Furthermore, purines in DNA can be 

subject to hydroxyl radical attack. Free radicals can also cause 

programmed cell death and DNA fragmentation through ADP-

ribose activation (Kuraoka & Al., 2001). 

Harmful Effects of Free Radicals on Carbohydrates 

Free radicals such as hydroxyl radicals can react with 

carbohydrates, causing the removal of hydrogen atoms from their 
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structure. The resulting carbon-centered radical products cause 

chain breaks in important molecules such as hyaluronic acid 

(Devasagayam & Alk., 2004). 

Patients with obstructive sleep apnea syndrome (OSAS) 

experience apnea-hypopnea episodes due to temporary obstructions 

in the upper airways. Consequently, blood oxygen saturation is 

damaged, similar to ischemia/reperfusion injury, leading to the 

production of free oxygen radicals from lysosomes and, 

consequently, increased oxidative stress. Loss of endothelial 

function due to increased oxidative stress in OSAS patients leads to 

atherosclerosis. Therefore, oxidative stress is an important 

mechanism that increases mortality and morbidity in OSAS (Mooe 

& Alk., 1996). 

Increased oxidative stress levels in various diseases 

characterized by hypoxia, such as bronchial asthma, chronic 

obstructive pulmonary disease, and sleep apnea, have attracted the 

attention of researchers. This has led to studies on septum 

deviation, nasal polyps, adenoid hypertrophy, tonsil hypertrophy, 

and recurrent oral aphthae, which cause upper respiratory tract 

obstruction. 

Oxidative stress levels in nasal septum pathologies 

In a study, serum levels of total oxidant status (TOS), total 

antioxidant status (TAS), and paraoxonase (PON1) were compared 

in patients with nasal septum deviation (NSD) and healthy 

individuals. In this study, serum levels of TAS, TOS, and PON1 

were compared in 47 patients with NSD (mean age 35.3 years) and 

50 healthy individuals (mean age 37.8 years). The mean TOS value 

was 6.600 mmoL/L in the control group and 20.194 mmoL/L in the 

NSD group. While the mean TAS value was 1.196 mmoL/L in the 

control group, it was 1.046 mmoL/L in the NSD group. 

Consequently, significantly higher TAS levels were detected in the 
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control group. On the other hand, TOS was significantly higher in 

the NSD group. These results suggest that patients with NSD are 

more exposed to oxidative stress (Ekinci & Ark., 2017). When the 

results attracted attention, the same researchers conducted a study 

to determine pre- and postoperative oxidative stress levels in 

patients with a deviated septum. The study included 46 patients 

diagnosed with a deviated nasal septum (NSD), ranging in age 

from 18 to 50 (mean age 33.7). When TAS, TOS, and PON1 levels 

were compared in serum samples taken 1 month before and 3 

months after septoplasty, a significant increase in mean TAS levels 

was observed after septoplasty (1.041 vs. 1.124 mmol/L, p = 

0.011). Mean TOS was found to decrease significantly after 

septoplasty (20.631 vs. 5.946 mmol/L, p = 0.011). The increased 

TAS and decreased TOS levels after septoplasty suggest that 

patients with NSD experience a significant decrease in oxidative 

stress levels after septoplasty (Ekinci & Alk., 2017). Oxidative 

Levels in Nasal Polyp Pathologies 

Nasal polyps are a benign disease characterized by the 

growth of nasal mucosa into the nasal cavity due to various causes 

and are the most common causes of nasal masses. Allergic, 

infectious, mechanical, immunological, and biochemical factors are 

thought to play a role in the etiopathogenesis (Bateman & Allergy, 

2003). Nasal polyp tissue contains high numbers of eosinophils, 

neutrophils, macrophages, lymphocytes, and myofibroblasts, 

leading to the overproduction of reactive oxygen species (ROS). 

Epithelial cell damage occurs due to the high levels of these 

inflammatory cells, particularly eosinophils, and their products, 

including ROS. 

One study compared the levels of TAS, TOS, and 

paraoxonase (PON1) between patients with nasal polyps and 

healthy individuals. The study included 48 patients (mean age 

37.11 ± 12.07 years), 26 males and 22 females, in the nasal polyp 
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group, and 46 healthy individuals (mean age 36.91 ± 13.03 years), 

22 males and 24 females in the control group. The mean TAS level 

was 1.248 mmol/L in the control group and 1.176 mmol/L in the 

patient group (p = 0.044), while the mean TOS level was 3.443 

mmol/L in the control group and 6.720 mmol/L in the patient group 

(p = 0.006). No significant difference was found in terms of PON1 

levels between the nasal polyp and control groups (301.15 U/L vs. 

295.75 U/L, p> 0.05). As a result, serum TOS levels were 

significantly higher in nasal polyposis patients compared to the 

control group, and TAS levels were significantly lower. Increased 

TOS levels and decreased TAS levels indicate that patients with 

nasal polyps are exposed to greater oxidative stress. This suggests 

that oxidative stress may be involved in the development of nasal 

polyps (Ekinci & Alk., 2018). 

Oxidative stress levels in patients with chronic adenoid and 

tonsillar hypertrophy. Adenotonsillar hypertrophy (ATH) occurs in 

children due to mucosal lymphoid tissue hyperplasia (Waldeyer's 

ring) following recurrent inflammation and infections (Endo & 

Alk., 2002). In a study conducted on patients with ATH, serum 

oxidative stress levels were compared with healthy controls. The 

effects of adenotonsillectomy on oxidative stress levels were also 

investigated. Thirty healthy children aged 2-12 years (mean age, 6 

years) and 30 patients with ATH (mean age, 7 years) were included 

in the study. Serum TOS, TAS, oxidative stress index (OSI), and 

PON levels were compared between the patient and control groups. 

Adenotonsillectomy was also performed in the patient group, and 

pre- and postoperative levels were compared. TOS and OSI levels 

were significantly higher in the patient group than in the control 

group (p=0.007 and p=0.027, respectively). No significant 

differences were found in TAS and PON levels between the patient 

and control groups (p=0.399 and p=0.237, respectively). While 

TOS and OSI levels were significantly higher in the patient group 
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in the preoperative period than in the postoperative period (p=0.005 

and p=0.023, respectively), no significant difference was found 

between the preoperative and postoperative periods in the TAS and 

PON levels (p=0.192 and p=0.262, respectively). According to the 

study results, patients with ATH are exposed to high oxidative 

stress and adenotonosis. 
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