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Sağlığın sadece bir tıp problemi olarak görülmediği 
günümüzde, tıp etiği konusu büyük bir önem kazanmıştır. 
Sosyal güvenlik kapsamında ve devletin kontrolünde 
yürütülen sağlık hizmetleri, adalet ve etiğin konusu haline 
gelmiştir. Devlete karşı yükümlülüklerini yerine getiren bi-
reylerin sosyal güvencenin bir parçası olan sağlık talepler-
ine hukukî bir zemin oluşturulmaktadır. Bu organizasyonda 
devlet, sağlık hizmetlerini imkânları en iyi şekilde değer-
lendirip vatandaşlarına dağıtmakla sorumludur. Yine bu 
zeminde hastalarla hekimlerin hak ve sorumlulukları da 
devletin güvencesi ve denetimi altındadır. Planlamadan 
uygulamaya kadar yürütülen bütün faaliyetler, oldukça 
kapsamlı bir etik tartışmasını da beraberinde getirmiştir.

Dr Ahmet Özdinç
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Editörlerden

Semere-i Hayat: Prof. Dr. Hakan Ertin’in Hatırasına*

İnsanın karmaşık psikolojisi, somatik fizyolojisi 
ve yaşadığı sosyal çevrenin sağlık üzerindeki 
etkileri göz önüne alındığında, tıbbın uğraş alanı 
diğer bilimsel branşlarınkinden oldukça farklıdır. 
Ayrıca tıbbın “özne”si gibi, “nesne”si de insandır. 
Fakat son yıllarda tıp alanında diyagnostik ve 
terapötik teknolojilere giderek daha fazla bel 
bağlanması ve böylece her unsuru teknolojik 
yöntemlerle değerlendirme eğilimi “insan”a 
yaklaşımı değiştirmekte, basite indirgemektedir. 
Bu nedenle, son yirmi yılda “insan” kavramını, 
“insanî” olanı vurgulayan eğitim içerikleri her 
zamankinden de önemli ve gerekli hale gelmiştir.**

Tam böyle bir zamanda aramızdan ayrıldı, Hakan Ertin Hoca. 
Makinaya ve teknolojiye karşı “insan” olanı, “insanî” olanı 
daha güçlü savunmak zorunda olduğumuz bir zamanda… 
Geride sayısız öğrencisi, rehberlikleri, eserleri, savunuları, 
karşı çıkışları ve yarım kalmış çalışmaları... Etrafındaki hemen 
herkes, “hocayla bir planımız vardı, bir projemiz vardı yarım 
kaldı” serzenişiyle uğurladı onu. Çünkü Hakan Hoca’nın 
öğrencilerine ve meslektaşlarına bıraktığı en büyük miras, 
birlikte iş yapma kültürüydü ve herkes bu kültürden payını 
aldı.

1986’da tamamladığı İstanbul Tıp Fakültesi hem kimliği hem 
gayreti oldu. Gen teknolojilerinin yeni yeni konuşulduğu bir 
zamanda ortaya çıkan ve çıkacak olan etik sorunları tartıştığı 
doktora teziyle tıp etiği alanına giriş yaptı. İstanbul Tıp 
Fakültesi Tıp Tarihi ve Etik kürsüsünden seslendi öğrencilerine 
2010’dan itibaren. Akademik çalışmalarını önemsediği kadar 
akademik yükselmeyi çok önemsemedi ama orada da kolay 
bir yolculuğunun olduğunu söylemek zordu. Onlarca indeksli 
makalesi, ansiklopedi maddesi, kitap bölümü, kitap ve 
sayısız atıf kaldı geriye. Profesör ünvanını aldıktan sonra bile 
durmayı değil daha çok çalışmayı seçti. Bu satırların yazarıyla 
da bir kitap bölümü çalışmasını tamamlanmak üzereydi fakat 
o sabah atılan son düzeltme mailine cevap gelmedi…

* Bu yazı tüm editörler adına Dr. Ahmet Özdinç tarafından kaleme alınmıştır.

**  Ertin H. Modern Tıp ve Etik-I. İstanbul: BETİM Yayınları; 2000. s.6



Sıra dışı bir kişiliğe sahipti. Bugünün ortalama yaklaşımıyla 
sıra dışı sayılabilecek ama tarihi gelenekte önemli 
örneklerine rastlanılabilecek tam bir “hoca” kimliğine 
sahipti. Hakan Ertin’i tavsif edebilecek onlarca müsbet 
sözün arasından seçilebilecek iki kelime, “rikkat” 
ve “dikkat”ti. Ailesiyle, dostlarıyla, öğrencileriyle ve 
meslektaşlarıyla kurduğu ilişkilerdeki hassas tavrı, nezaketli 
üslubu ve samimi önemseyişi onun günümüzde azalmış 
olan bu sıra dışı kişiliğinin bir tarafını oluşturuyordu. Onun 
bu rikkatli tavrını destekleyen en önemli yanı ise dikkati 
idi. Yazdığı eserlerde, düzenlediği toplantılarda ve gözden 
geçirdiği çalışmalardaki dikkati ondan fevkalade işler neşet 
etmesine imkân tanıdı. Bir uçak yolculuğu sırasında, bir 
seminerin kitaplaşması için titizlik ve dikkatle aynı metni 
defalarca okuyup meşhur renkli kalemleriyle çok sayıda 
düzeltme yaparak metnin neredeyse hatasız basılmasına 
vesile olmasının bizzat şahidiyim. İşte bu iki sıfat, rikkat 
ve dikkat, Hakan Hoca’nın mümtaz tavrını oluşturuyordu.

Hakan Ertin hayallerini gerçekleştirmek için ısrarcıdır. Uzun 
süre hayalini kurduğu tıbbi ve beşeri bilimler merkezini, 
BETİM ismiyle Fındıkzade’de kurarak “elektronik teknolojinin işgali altındaki modern tıp ile insana odaklı sosyal 
bilimler arasındaki ender köprülerden biri olan tıp etiği alanının” teori ve uygulamaları ile gelişmesine katkıda 
bulunmak istedi. Türkiye’de alanında ilk ve tek olan BETİM; tıp etiği, felsefesi, sosyolojisi ve sair bilimlerini 
temsilen araştırmacı ve bilim insanlarını ağırlamakla birlikte özellikle sağlık öğrencilerinin İstanbul’daki önemli 
uğrak mekânlarından biri oldu. İki hakemli dergi ve aktif çalışan bir yayınevi de hocanın hayalinin ete kemiğe 
büründüğünü gösterir işaretlerdendir.

Hocanın modern tıp ve alternatif tıp ile ilgili görüşleri mutlaka derli toplu bir şekilde ortaya konması gerekir. 
Fakat bu kısa yazımızda değinmeyi unutursak eksik kalacağına inandığımız bir husus var: Hakan hoca tıbbın, 
taşıdığı değerlerle bir sanat olduğunu, belirli bir sistem ve metot içinde ilerlediğini vurgulardı. Alternatif tıp 
yönelimlerinin en tehlikeli uçlarından biri olarak “şarlatanlık”a sürekli dikkat çekerdi. Özellikle öğrencilerini bu 
tür tehlikeli alanlara karşı uyarır, onları bu tür tahrifatlara karşı çok çalışmaya ve açık fikirli olmaya teşvik ederdi.

Bu yazı Hakan Ertin Hoca’yı her yönüyle anlatan bir biyografi denemesi değildir. Belki bunun için çok ciddi 
çalışmalar yapılacaktır. Ama son editörlüğünü yaptığı dergide, vefatının ardından çıkacak ilk sayıda hatırasına 
hürmeten okurlara birkaç satırın ulaşması arzu edildi.

Öğrenciyken kaldığı yurdun ilk bağışçısı olan İbnülemin’in yıllar sonra kendisine seslendiği bir sözü ile bitirelim:

“Semere-i hayat, hayırla yâd olunmaktır.”

Değerli Yazar, Okur ve Akademisyenler; Rahmetli Hakan Hocamızın yeniden hayat verdiği dergimizin 26. cilt, 2. 
sayısında yazı türlerimizin dağılımı; 1 editöre mektup, 9 orijinal araştırma makalesi ve 2 vaka sunumu şeklindedir. 
Hakan Hocamızın çok değer verdiği dergimiz ile ilgili hedeflerini gerçekleştirmek için üzerimize düşen görevi 
hakkıyla yerine getirmek amacıyla vermiş olduğunuz katkı ve destekleriniz için teşekkür eder saygılar sunarız. 



Tıp alanının” özne”si gibi “nesne”si de  İNSAN’dır. İnsanın kar-
maşık psikolojisi ve somatik fizyolojisi ve yaşadığı sosyal çev-
renin sağlığın belirleyicisi oluşu tıbbı diğer bilimsel branşlar-
dan ayırmaktadır. Ayrıca son yıllarda artarak tıbbın içine giren 
yüksek teknoloji insan kavramı üzerinde aşındırıcı/farklılaştı-
rıcı bir değişimin kapılarını zorlamaktadır. Bu eğilimler son iki 
dekatta tıp eğitimi içinde “insan” ögesini öne çıkaran eğitim 
içeriklerini zorunlu kılmaktadır. Tıbbın  teknik tarafı ile sosyal 
bilimler arasındaki nadir köprülerden biri de etik branşıdır. Bu 
kitapta tıbbın tartışmalı bazı alanlarına etik yaklaşımların nasıl 
olabileceğine dair yaklaşımları bulacaksanız.

Hakan Ertin
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EDİTÖRE MEKTUP / LETTER TO THE EDITOR

Contact Tracing in Turkey’s Struggle with COVID-19: Its Scope, Components, and Stages
Türkiye’nin COVID-19 Mücadelesinde Filyasyon: Kapsam, Bileşen ve Aşamaları
Melek Nur Aslan, Abdullah Ucar

ORİJİNAL ARAŞTIRMA / ORIGINAL RESEARCH

Multipl Skleroz Tanılı ve Sağlıklı Kadınların Alt Üriner Sistem Semptomlarının Karşılaştırılması
A Comparison of the Lower Urinary System Symptoms of Women with Multiple Sclerosis and Healthy Subjects
Gözde Tekin, Nuriye Özengin, Şule Aydın Türkoğlu, Handan Ankaralı, Yeşim Bakar

Small Bowel Resection in Malignancy
Malignitede İnce Bağırsak Rezeksiyonu
Fatih Dasiran, Ahmet Akbas, Hasan Dagmura, Emin Daldal, Faik Alev Deresoy, Ismail Okan

The Relationship of Anxiety Level to Marital Adjustment and Sexual Satisfaction in Pregnant Women
Gebelerde Kaygı Düzeyinin Evlilik Uyumu ve Cinsel Doyum ile İlişkisi
Tugba Gurbuz, Neslihan Ersahin Soylemez, Ibrahim Soylemez

Breath-holding Spells: Etiological Factors, Laboratory Findings, and Rates of Response to Iron Therapy
Katılma Nöbetleri: Etiyolojik Faktörler, Laboratuvar Bulguları ve Demir Tedavisine Yanıt Oranları
Fatma Hanci, Sevim Turay, Omer Faruk Tirink, Nimet Kabakus

Primer Alt Oblik Hiperfonksiyonu Olan Hastalarda Dezinsersiyon, Miyektomi, Öne Transpozisyon ve Geriletme 
Cerrahilerinin Karşılaştırılması
A Comparison of the Disinsertion, Myectomy, Anterior Transposition, and Recession Surgeries in Patients with Primary Inferior 
Oblique Hyperfunction
Emine Savran Elibol, Ece Turan Vural, Nejla Tükenmez Dikmen, Ahmet Fazıl Nohutcu

A Comparison of the Clinical and Laboratory Characteristics of Influenza A and B Infections in Children
Çocuklarda İnfluenza A ve B Enfeksiyonlarının Klinik ve Laboratuvar Özelliklerinin Karşılaştırılması
Hayrettin Temel, Mehmet Gunduz, Gokce Nur Koprulu, Sumeyye Karaman, Merve Celebi, Mehmet Sait Dogan, 
Ayse Istanbullu Tosun, Mesut Okur

An Evaluation of the Mechanisms of Isolated Orthopedic Injuries in Farm Accidents
Çiftlik Kazalarında İzole Ortopedik Yaralanma Mekanizmalarının Değerlendirilmesi
Ali Yuce

An Evaluation of Tp-e Interval and its Associations with Electrolyte Imbalances in the Electrocardiography of Elderly 
Patients on Hemodialysis
Yaşlı Hemodiyaliz Hastalarının Elektrokardiyografisinde Tp-e Aralığının ve Elektrolit Bozuklukları ile İlişkisinin Değerlendirilmesi
Mustafa Candemir, Mehmet Emin Demir, Burcu Candemir, Serdar Gokhan Nurkoc

Does Sphenoid Pneumatization Affect the Angle of the Eustachian Tube?
Sfenoid Sinüs Pnömatizasyonu Östaki Tüpü Açısını Etkiliyor mu?
Fakih Cihat Eravci, Gulsum Kubra Yildirim, Kursat Murat Ozcan, Mustafa Colak, Selcuk Parlak, Mehmet Fatih Karakus, 
Suleyman Emre Karakurt, Aykut İkinciogullari, Haci Huseyin Dere

Evaluation of Vascular Endothelial Growth Factor, Hypoxia-inducible Factor 1-Alpha, and Bacterial Plaque Composition in 
Periodontal Health and Disease, with or without Bruxism: A Non-Randomized Clinical Study
Bruksizm Varlığında ve Yokluğunda, Periodontal Sağlık ve Hastalıkta Vasküler Endotelyal Büyüme Faktörü, Hipoksi ile 
İndüklenebilir Faktör 1-Alfa ve Bakteriyel Plak Kompozisyonunun Değerlendirilmesi: Randomize Olmayan Klinik Çalışma
Nihat Akbulut, Ozkan Karatas, Hatice Balci Yuce, Sibel Akbulut, Ahmet Altan, Mehmet Murat Taskan

VAKA SUNUMU / CASE REPORT

Molecular Genetic Aspects of the Diagnosis of Myeloproliferative Diseases: the Example of Polycythemia Vera
Miyeloproliferatif Hastalıkların Tanısının Moleküler Genetik Yönü: Polisitemi Vera Örneği
Svetlana Molotkova, Tatyana Volk, Oksana Gurevich, Natalia Dekhnich, Krunal Pandav

Radial Artery Pseudoaneurysm as a Rare Complication after Transradial Coronary Angiography
Transradiyal Koroner Anjiyografi Sonrası Nadir Bir Komplikasyon Olarak Radiyal Arter Psödoanevrizması
Mehmet Kis, Elton Soydan
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The first case of COVID-19 and COVID-19-related death in Turkey were reported on March 
11th and 17th, respectively. At the time of this letter, 2,147,578 cases and 19,878 deaths were 
reported (1). In combating the pandemic, countries have used different combinations of 
nonpharmaceutical interventions, such as contact tracing (CT), quarantine/isolation, school 
closures, and lockdowns. The experience since the beginning has shown that CT has played 
a strategic role in these efforts, particularly in Turkey (2–5), where more than 6000 CT teams 
have reached 99.6% of the cases and their contacts in less than 32 hours, with considerably 
reduced death rates (3). 

The principles of CT in Turkey were described in detail in the 1930 Public Health Act. 
CT refers to the detection of cases and their contacts in the presymptomatic and infectious 
periods, their social isolation and remote clinical monitoring for symptoms, and supporting 
them during the isolation. 

The rapid spread of the COVID-19 pandemic has mostly been due to the viral transmis-
sion from asymptomatic and presymptomatic individuals (6). Such transmission accounts 
for 75.9% of all transmissions, and contamination can be reduced by 80% if delays in CT and 
testing are eliminated and if an ideal level of CT and testing is achieved (7,8). 

CT in Turkey has two types of basic components: (i) integrated digital tools and (ii) re-
sources. The five digital tools used in CT are (i) the Public Health Management System (Tr. 
abbr. HSYS), (ii) the Contact Tracing and Isolation Monitoring System (FİTAS), (iii) the 
Laboratory Information Management System (LBYS), (iv) the Geospatial Intelligence System 
(MİZ), and (v) the Statistics and Causal Analysis System in Health (SİNA). The field teams 
employed in CT use the FİTAS mobile application; local CT coordinators use the HSYS and 
the MİZ; central managers use the SİNA. The resources used in CT can be classified into four 
categories: (i) manpower, (ii) transportation, (iii) medical consumables, and (iv) medicines.

The CT works as follows: When a person gives a specimen for testing, the process be-
gins. From the moment the specimen is taken, the person has 4 hours to return home for 
quarantine until the result is released. Positive test results first appear in the LBYS and then 
are sent to the HSYS. Meanwhile, the tested person is informed with an SMS message. The 
case list created in the HSYS is assigned by local coordinators to field teams so that the teams 
will make a home visit to the persons on the list. The field team, two medical professionals 
with a chauffeured vehicle, sees the phone number and home address of an assigned case on 
the FİTAS, calls the person prior to the visit, and gets information about the other people 
whom the person has contacted in the last 48 hours. The people who have contacted the 
index case are added to the “contacts list” on the FİTAS. This list is transferred to the HSYS 
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and, similarly, is assigned to field teams operating in the 
locations of the contacted persons. During the home visit 
at the door, the CT field team confirms that the infected 
person is at home, provides medication, takes a specimen 
from symptomatic household members, adds all house-
hold members to the contact monitoring list, sends an 
approval to the Social Security Institution (SGK) for in-
come support during isolation, and then the 10-day isola-
tion period begins. If the team observes that the family 
needs social support, the municipality also is informed. 
Afterward, the family physician calls the patient periodi-
cally. The addresses of cases and the real-time locations of 
CT teams are monitored on the MİZ. Thus, patients and 
their contacts are isolated quickly and potential chains of 
transmission are broken.

The average number of contacts per person increases 
with the increase in the mobility of individuals, result-
ing in an exponential increase in the CT burden in that 
population. The health system capacity, which is a criti-
cal threshold in flattening the epidemic curve, should be 
measured not only by the intensive care capacity, but also 
by the CT capacity. 

It has been seen that countries that started CT 
promptly, including South Korea, Singapore, and Iceland, 
have been more successful in the management of the pan-
demic (9,10). Isolating patients and their contacts in the 
presymptomatic period is a proactive approach with stra-
tegic importance in breaking the chains of transmission 
(11). Compared to lockdowns and other general mea-
sures that are associated with heavy economic and social 
costs, precision applications such as CT can achieve simi-
lar results with much lower costs (12). 

Successful CT has been central to the fight against the 
COVID-19 epidemic in Turkey. Cost–benefit analyses 
are needed to elucidate the true importance of CT. The 
amount of resources allocated to CT can determine the 
fate of the fight against the pandemic.
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Öz
Amaç: Bu çalışmada, multipl skleroz (MS) tanılı kadınların ve sağlıklı gönüllülerin alt üriner sistem 
semptomlarını karşılaştırmak amaçlanmıştır.  
Yöntem: Çalışmaya MS’li 48 kadın (ortalama yaş 41,13±10,93 yıl) ile sağlıklı 51 kadın (38,88±10,26 yıl) 
dahil edildi. Sosyodemografik özellikler kaydedildikten sonra alt üriner sistem semptomları Bristol 
Kadın Alt Üriner Sistem Semptomları İndeksi (BKAÜSSİ) ile, pelvik taban problemleri Pelvik Taban 
Distres Envanteri-20 (PTDE-20) ve Global Pelvik Taban Rahatsızlık Anketi (GPTRA) ile, aşırı aktif 
mesane semptomları Aşırı Aktif Mesane Anketi-V8 (AAM-V8) ile, yaşam kalitesi Multipl Skleroz Ya-
şam Kalitesi Anketi-54 (MSYKA-54) ile değerlendirildi. 
Bulgular: İki grubun BKAÜSSİ depolama, inkontinans ve yaşam kalitesi alt boyut ve toplam puan-
ları arasında anlamlı fark saptandı (p≤0,05). Üriner inkontinans şikayetleri, mikst üriner inkontinans 
sıklığı, pelvik taban problemleri ve aşırı aktif mesane semptomları MS’li kadınlarda sağlıklı kadınlara 
kıyasla daha yaygındı (p≤0,05). MS’li kadınların ortalama MSYKA-54 bileşik fiziksel ve mental sağ-
lık puanları sırasıyla 58,65±19,08 ve 63,68±20,48 idi, ortalama MSYKA-54 total sağlık puanları ise 
122,33±36,2 olarak tespit edildi.  
Sonuç: MS’li kadınlarda alt üriner sistem semptomları daha yaygındır ve yaşam kalitesi olumsuz 
etkilenmektedir. Klinik değerlendirmelerde üriner inkontinans problemleri göz ardı edilmemeli, alt 
üriner sistem semptomları da incelenmelidir. 
Anahtar Sözcükler: demiyelinizan hastalıklar; kadın; multipl skleroz; pelvik taban; üriner inkonti-
nans; üriner semptomlar 

Abstract
Aim: In this study, we aimed to compare the lower urinary tract symptoms of women diagnosed 
with multiple sclerosis (MS) and healthy volunteers.
Methods: The study included 48 women with MS (mean age: 41.13±10.93 years) and 51 healthy 
women (38.88±10.26 years). Sociodemographic characteristics were recorded. Then, lower uri-
nary tract symptoms, pelvic floor problems, overactive bladder symptoms, and quality of life were 
assessed by the Bristol Female Lower Urinary Tract Symptom Index (BFLUTSI), the Pelvic Floor 
Distress Inventory-20 (PFDI-20) and the Global Pelvic Floor Bother Questionnaire (GPFBQ), the 
Overactive Bladder Questionnaire-V8 (OAB-V8), and the Multiple Sclerosis Quality of Life Ques-
tionnaire-54 (MSQOL-54), respectively. 
Results: A significant difference was found between the two groups in terms of their BFLUTSI 
storage, incontinence, and quality of life subscale and total scores (p≤0.05). Compared to healthy 
women, urinary incontinence complaints, mixed urinary incontinence frequency, pelvic floor 
problems, and overactive bladder symptoms were more common in women with MS (p≤0.05). 
The mean MSQOL-54 physical and mental health composite scores of women with MS were 
58.65±19.08 and 63.68±20.48, respectively; and their mean MSQOL-54 total health score was found 
to be 122.33±36.2.
Conclusion: In women with MS, lower urinary tract symptoms are more common and quality of 
life is negatively affected. In clinical evaluations, urinary incontinence problems should not be ne-
glected and symptoms of the lower urinary tract should also be examined. 
Keywords: demyelinating diseases; multiple sclerosis; pelvic floor; urinary incontinence; urinary 
symptoms; woman
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GİRİŞ
Multipl skleroz (MS), santral sinir sisteminde (SSS) 
demiyelinizasyon ve sekonder akson dejenerasyonu 
ile karakterize (1–3), genellikle genç erişkinlerde ortaya 
çıkan, otoimmün olduğu düşünülen, enflamatuvar ve 
nörodejeneratif bir hastalıktır (4,5). Global MS preva-
lansı 2008 yılında 2,1 milyon iken 2013’te 2,3 milyon 
olarak bildirilmiştir ve halen artma eğilimindedir (6). 
MS, kadınlarda erkeklere göre 2–3 kat daha fazla görü-
lür ve genellikle üreme çağındaki kadınları etkiler (7). 
Kronik bir hastalık olup pek çok engelleyici semptomla 
seyreder. Bu durum bireylerde erken dönemde verim-
lilik kaybına, ekonomik yüklere ve yaşam kalitesinde 
azalmaya neden olmaktadır. Denge ve koordinasyon 
kaybı, kas zayıflığı, görme bozukluğu, şiddetli yorgun-
luk, ağrı, mesane disfonksiyonu, kognitif disfonksiyon, 
duyusal semptomlar, emosyonel durum değişiklikleri 
gibi semptomlar ortaya çıkabilir. Görülen semptomla-
rın türü ve şiddeti bireye göre değişebilmektedir (7).

MS plakları/lezyonları beyindeki beyaz cevheri, 
spinal kordu ve optik sinirleri sıklıkla etkileyen ve aynı 
zamanda serebral korteksi de kapsayabilen aksonal 
kayıp ve enflamasyon ile ilişkili demiyelinizasyonun 
fokal alanlarıdır. SSS’de MS’nin spesifik alanları bulun-
maktadır ve tanı da alanda yayılıma göre konmaktadır 
(2,8,9). MS plağının yeri hastalıkla ilişkili alt üriner sis-
tem semptomlarının (AÜSS) patofizyolojisinde önem-
lidir. Plakların kesin lokalizasyonu bireydeki alt üriner 
sistem disfonksiyonunun (AÜSD) özellikleri hakkında 
bilgi verir (10). MS tanılı bireylerin yaklaşık %80’nin-
de bulunan ve en yaygın olarak görülen MS plakları 
servikal spinal kord üzerindedir ve bu plaklar özellikle 
lateral kortikospinal (piramidal) ve retikülospinal yol-
da bulunur. Mesane detrüsör kası ve eksternal üretral 
sfinkterin inervasyonundan da bu iki yol sorumlu 
olduğundan MS’de AÜSD ile sıkça karşılaşılmaktadır 
(11). AÜSS tüm üriner semptomları kapsayan genel 
bir terimdir. Depolama, boşaltım ve postmiksiyon 
semptomları olmak üzere 3 gruba ayrılan AÜSS’ler 
primer MS bulgusu olarak nadiren (%3–10) görülür ve 
genellikle ilk tanıdan 6–8 yıl sonra ortaya çıkar. MS’li 
bireylerin neredeyse üçte ikisi hastalığa bağlı olarak 
orta şiddette ve şiddetli üriner problemler yaşamakta-
dır. Bunlar bireyde önemli ölçüde morbiditeye ve ya-
şam kalitesinde bozulmaya neden olabilmektedir (10). 

AÜSD’nin erken teşhisi; üst idrar yolunu korumak, 
en etkili tedavi stratejisini belirlemek ve MS’li bire-
yin yaşam kalitesini artırmak için şarttır. Fakat çoğu 
inkontinanslı birey ihtiyaç duymasına rağmen utanç, 
sosyal damgalama ve üriner inkontinansı (Üİ) yaşlan-
manın normal bir belirtisi olarak görme nedeniyle sıh-
hi yardım aramamaktadır. Bu durumda ise bireylerin 
yaşam kaliteleri daha da kötüye gitmektedir (12).

AÜSS’ler, MS’li bireylerde sık görülmesine rağmen 
büyük ölçüde tedavi edilmemektedir. Mesane ve bağır-
sak semptomları sıklıkla hastalığın en rahatsız edici 
semptomları arasındadır ve idrar semptomlarının sağ-
lıkla ilişkili yaşam kalitesini olumsuz etkilediği göste-
rilmiştir (13). Literatür incelendiğinde MS’li bireyler-
de spesifik AÜSS tipleri ve prevalansı ile ilgili az sayıda 
çalışma bulunmaktadır. MS’li bireylerin rutin değer-
lendirmelerinde idrar semptomlarının ne sıklıkta ele 
alındığı ve tedavi edildiği de açık değildir. Klinikte 
tedavi olarak hastalık modifiye edici ilaçlar verilir. Te-
daviler semptomdan çok hastalık seyrine yöneliktir ve 
AÜSS de bu seyir içinde gerçekten ihmal edilebilir bir 
alt başlığı oluşturmaktadır. Bu nedenle, bireye özel ve 
etkili tedavi programları düzenlenemeyip tedavideki 
başarı şansı geç müdahale ile azalmaktadır (13). 

Bu çalışmanın amacı MS tanısı ile takip ve teda-
vi edilmekte olan kadınlar ile sağlıklı kadınları AÜSS 
bakımından kıyaslamak ve bu semptomların yaşam ka-
litesi üzerindeki etkilerini belirlemektir. Hipotezimize 
göre sağlıklı kadınlara kıyasla MS tanılı kadınlar ya-
şam kalitesini düşürecek AÜSS’lerden muzdariptir.  

GEREÇ VE YÖNTEMLER
Katılımcılar
Araştırma örneklemi, Bolu Abant İzzet Baysal Üniver-
sitesi İzzet Baysal Eğitim ve Araştırma Hastanesi Nö-
roloji Anabilim Dalı Polikliniği’ne başvuran, uzman 
doktor tarafından MS tanısı konan kadınlar ile gönül-
lü sağlıklı kadınlardan oluştu. Araştırmaya katılmaya 
gönüllü, 18–65 yaş aralığında ve okuryazar olmak, 
kooperasyon ve anlamayı engelleyecek herhangi bir 
mental problemi bulunmamak ve MS’li kadınlarda re-
lapsing-remitting klinik tipinde MS hastası olmak dahil 
edilme kriterleri arasındaydı. 
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Tablo 1. MS’li ve sağlıklı kadınların AÜSS’lerine göre sınıflandırılması

Sınıf BKAÜSSİ soruları

SÜİ Soru 10 Öksürürken, hapşırırken, fiziksel olarak hareketli olduğunuzda idrar kaçırıyor musunuz?

UÜİ
Soru 8 Tuvalete yetişemeden idrar kaçırdığınız oluyor mu? 

Soru 11 Hiçbir neden yokken ve idrar hissi olmadan (tuvalete gitme isteği hissetmeksizin) idrar kaçırdığınız oluyor mu?

MÜİ 

Soru 8 Tuvalete yetişemeden idrar kaçırdığınız oluyor mu? 

Soru 10 Öksürürken, hapşırırken, fiziksel olarak hareketli olduğunuzda idrar kaçırıyor musunuz?

Soru 11 Hiçbir neden yokken ve idrar hissi olmadan (tuvalete gitme isteği hissetmeksizin) idrar kaçırdığınız oluyor mu?

DÜİ
Soru 12 Uykuda iken idrar kaçırıyor musunuz?

Soru 14 Cinsel ilişki sırasında idrar kaçırdığınız oluyor mu?

Üİ yok İdrar kaçırma şikayeti yok. 
DÜİ: diğer üriner inkontinans; MÜİ: mikst üriner inkontinans; SÜİ: stres üriner inkontinans; UÜİ: urge üriner inkontinans; Üİ: üriner 
inkontinans

Tablo 2. MS’li ve sağlıklı kadınların fiziksel özellikleri

MS’li kadınlar Sağlıklı kadınlar p

Ort.±SS /
Ortan. (min.–maks.)

Ort.±SS /
Ortan. (min.–maks.)

Yaş (yıl)
41,13±10,93
41,5 (18–63)

38,88±10,26
39 (19–59)

0,295

Boy uzunluğu (cm)
155,79±5,73
156 (143–169)

158,59±6
159 (148–172)

0,02*

Vücut ağırlığı (kg)
68,05±13,87
67,4 (47–119)

69,27±13,4
67,3 (41,3–97,7)

0,709

VKİ (kg/m2)
28,06±5,6
27,34 (19,33–48,90)

27,55±5,58
26,89 (16,34–40,58)

0,647

maks.: maksimum; min.: minimum; MS: multipl skleroz; ort.: ortalama; ortan.: ortanca; SS: standart sapma; VKİ: vücut kütle indeksi 
Mann–Whitney U testi, *p≤0,05

İlkin değerlendirilen 60 MS’li kadın içinden 18 ya-
şından küçük olan (n=1), 100 m yürüyemeyen (n=3), 
gebe olan (n=1), son 6 ay içinde sezaryen veya vajinal 
doğum yapmış olan (n=1), jinekolojik cerrahi tedavi 
görmüş olan (n=1), ve çalışmaya katılmayı reddeden 
(n=5) kadınlar dışlandı. İlkin değerlendirilen 65 gö-
nüllü sağlıklı kadın içinden ise jinekolojik cerrahi te-
davi görmüş olan (n=1), MS harici bir hastalığa bağlı 
denge kaybı ya da yürüyüş bozukluğu olan (n=3), ve 
çalışmaya katılmayı reddeden (n=10) kadınlar dışlan-
dı. Böylece çalışma MS’li 48 ve sağlıklı 51 kadın olmak 
üzere toplamda 99 kadın ile gerçekleştirildi. 

Değerlendirme
Katılımcılara 1 kez değerlendirme formu uygulandı. 
Değerlendirme formu anket soruları, vücut kütle in-
deksi (VKİ), Geliştirilmiş Yetersizlik Durum Ölçeği 
(GYDÖ), Bristol Kadın Alt Üriner Sistem Semptom-
ları İndeksi (BKAÜSSİ), Pelvik Taban Distres Envan-

teri-20 (PTDE-20), Global Pelvik Taban Rahatsızlık 
Anketi (GPTRA), Aşırı Aktif Mesane Anketi-V8 
(AAM-V8), ve Multipl Skleroz Yaşam Kalitesi Anke-
ti-54 (MSYKA-54) araçlarından oluştu. 

Anket sorularında doğum tarihi, klinik geçmiş, 
eğitim düzeyi, medeni durum, çalışma durumu, mens-
trüel durum, obstetrik hikaye, MS durasyon ve klinik 
tipi ile yardımcı cihaz kullanımı sorgulandı.

MS’li kadınların özürlülük dereceleri, uzman dok-
tor tarafından GYDÖ uygulanarak tespit edildi. 1983 
yılında Kurtzke tarafından geliştirilen GYDÖ, MS 
ile ilişkili özürlülüğün geçerli ve kapsamlı bir değer-
lendirmesini sunmaktadır ve halen altın standart bir 
ölçek olarak yaygın biçimde kullanılmaktadır (14). 
SSS’nin fonksiyonel sistemlerini değerlendiren GYDÖ, 
kişide MS progresyonunu tanımlamak ve klinik araş-
tırmalarda terapötik müdahalelerin etkililiğini değer-
lendirmek için kullanılır (15). Piramidal, serebellar, 
beyin sapı, duyusal, bağırsak/mesane, görsel, zihinsel 
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Tablo 3. MS’li ve sağlıklı kadınların meslek, klinik geçmiş, obstetrik hikaye ve medeni, eğitim ve menstrüel durumlarına göre dağılımı

 
MS’li kadınlar Sağlıklı kadınlar p

n % n %

Medeni durum

Evli 36 75 41 80,4

0,885

Bekar 9 18,7 8 15,7

Ayrılmış 2 4,2 2 3,9

Dul 1 2,1 0 0

Eğitim 
durumu

Okuryazar değil 0 0 0 0

0,565

Okuryazar  0 0 0 0

İlköğretim 28 58,3 31 60,8

Lise 10 20,8 14 27,4

Üniversite 9 18,8 6 11,8

Lisansüstü 1 2,1 0 0

Meslek

Ev hanımı 24 50 22 43,1

0,036*

Memur 8 16,7 3 5,9

İşçi 9 18,7 a 22 43,1 b

Emekli 2 4,2 0 0

Öğrenci 5 10,4 4 7,9

Menstrüel 
durum

Normal siklus 23 48 35 68,7

0,171

Düzensiz siklus 15 31,2 11 21,6

Spontan menopoz 6 12,5 4 7,8

Tıbbi menopoz 4 8,3 1 1,9

Yok 32 66,7 44 86,3

Geçmişte 4 8,3 1 1,9

Klinik
geçmiş

Yok 41 85,4 44 86,3

0,897

DM 2 4,2 2 3,9

HT 4 8,3 2 3,9

KH 0 0 1 2

DM+HT 1 2,1 1 2

HT+KH 0 0 1 2

Obstetrik hikaye

Gravidite
0–3 39 81,3 49 96,1

0,025*
3 üzeri 9 18,7 2 3,9

Parite
0–3 44 91,7 50 98

0,196
3 üzeri 4 8,3 1 2

Yaşayan çocuk 
sayısı

0–3 44 91,7 50 98
0,196

3 üzeri 4 8,3 1 2
DM: diabetes mellitus; HT: hipertansiyon; KH: kalp hastalığı; MS: multipl skleroz; *p≤0,05
Üst indiste farklı harf kullanımı istatistiksel farklılığı ifade etmektedir.

ve diğerleri olmak üzere sekiz farklı fizyolojik sistemin 
işlevine dayanan bir özürlülük ölçeğidir. Bu fizyolojik 
sistemlerin her birinin puanlaması yapılır ve bireyin 
ambülasyon durumuna göre GYDÖ skoru belirlenir. 
Her alt ölçek 0–5/6 arasında derecelendirilir; 0 özür-
lülük belirtmez ve üst skorlar (5 veya 6) maksimum 
özürlülük anlamına gelmektedir (16). GYDÖ’nün 

ikinci bölümünde bireyin fonksiyonel sistemlerdeki 
problemlerine ek olarak yürüme performansı dikkate 
alınır. Özür düzeyi 0,5 derecelik aralıklarla (0’dan sonra 
gelen ilk GYDÖ puanı 1’dir) 0’dan 10’a kadar değişen 
sıralı derecelendirme sistemi ile belirlenir. MS tanılı 
her birey için 0 “normal nörolojik durum”, 10 ise “MS 
nedeniyle ölüm” anlamına gelmektedir. Puan arttık-
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ça özür düzeyi artmaktadır. GYDÖ 0–3,5 hafif özür, 
4–6,5 orta derecede özür ve 7–10 ciddi özür anlamına 
gelir (17).

Bristol Kadın Alt Üriner Sistem Semptomları İn-
deksi (BKAÜSSİ), inkontinansı ve diğer AÜSS’leri, 
cinsel sağlık ve yaşam kalitesini değerlendirmek için 
geliştirilmiş bir ankettir. Jackson ve ark. (1996) tarafın-
dan geliştirilmiş ve Cronbach alfa katsayısı 0,78 olarak 
tespit edilmiştir (18). Türkçe geçerlilik ve güvenilirliği 
2012’de Gökkaya ve ark. tarafından çalışılmış ve Cron-
bach alfa katsayısı 0,931 olarak bulunmuştur (19). 
BKAÜSSİ, depolama (1–4. sorular), idrar yapma (5–7. 
sorular), inkontinans (8–12. sorular), cinsel yaşam 
(13–14. sorular), ve yaşam kalitesi (15–19. sorular) ol-
mak üzere 5 alt boyutta toplam 19 sorudan oluşmakta-
dır. Bu ankette 4., 13., 14., 17. ve 19. sorular 0–3 puan 
arası, diğerleri 0–4 puan arası Likert tipi puanlamaya 
sahiptir. Anketten alınabilecek en düşük puan 0, en 
yüksek puan ise 71’dir. Yüksek puan AÜSS şiddetinin 
arttığını, cinsel yaşamın ve yaşam kalitesinin olumsuz 
etkilendiğini göstermektedir (19).

Bireyler BKAÜSSİ’de 8. ya da 11. soruya “Evet” ce-
vabı vermişse urge üriner inkontinans (UÜİ), 10. soruya 
“Evet” cevabı vermişse stres üriner inkontinans (SÜİ), 
8., 10. ve 11. soruya “Evet” cevabı vermişse mikst üriner 
inkontinans (MÜİ), 12. ve 14. soruya “Evet” cevabı ver-
mişse diğer üriner inkontinans (DÜİ) şeklinde AÜSS’ye 
göre sınıflandırıldı. Ayrıca, birey bu sorulara “Evet” ce-
vabı vermemişse herhangi bir idrar kaçırma problemi 
olmadığından “Üİ yok” diye sınıflandırıldı (Tablo 1). Bu 
sınıflandırma, bireylerin Üİ tiplerine göre daha kolay 
bir şekilde kategorize edilmelerini sağladı ve tanımlayıcı 
verilerin raporlanmasını kolaylaştırdı (13).

Pelvik taban fonksiyon bozukluğu sonucu oluşan 
pelvik organ prolapsus, üriner, kolorektal–anal prob-
lem varlığı ve bunların rahatsızlık dereceleri Pelvik 
Taban Distres Envanteri-20 (PTDE-20) ile değerlendi-
rildi (20). PTDE-20 Matthew De Barber ve ark. tara-
fından 2004 yılında geliştirilen geçerli ve güvenilir bir 
anket olup Cronbach alfa değeri 0,88 olarak belirtil-
miştir (20). Bu anketin Türkçe uyarlaması, geçerlilik 
ve güvenilirliği 2010’da Çelenay Toprak ve ark. tara-
fından çalışılmış ve Cronbach alfa değeri 0,79 olarak 
bulunmuştur (21). Ölçekte toplam 20 soru bulunmakta 
ve bu sorular 3 alt faktörden (Pelvik Organ Prolapsus 
Distres Envanteri-6 [POPDE-6], Üriner Distres En-
vanteri-6 [ÜDE-6] ve Kolorektal–anal Distres Envan-
teri-8 [KRADE-8]) oluşmaktadır. Bireyler soruları 
şikayet varlığına göre “Hayır” (0) ya da “Evet” olarak 
cevaplamakta, eğer cevap “Evet” ise şikayetin ne kadar 
rahatsız edici olduğu “Önemsiz” (1), “Az” (2), “Orta” 
(3), “Çok” (4) şeklinde derecelendirilmektedir. Her alt 
faktör için en iyi puan “0”, en kötü puan “100” dür. An-
ketin tamamından alınabilecek en iyi puan “0”, en kötü 
puan “300” dür. Bireyin anket sonucunda elde ettiği 
skor ne kadar yüksekse pelvik taban fonksiyon bozuk-
luğu şikayeti de o derece ciddidir (21). 

Çalışmamızda katılımcıların pelvik taban semp-
tomlarının varlık ve şiddetinin değerlendirilmesi ve 
asemptomatik olma durumunun değerlendirilmesi 
için Global Pelvik Taban Rahatsızlık Anketi (GPTRA) 
uygulandı. GPTRA; pelvik taban fonksiyon bozuklu-
ğuna bağlı görülen stres üriner inkontinans, sık ve ani 
idrar yapma hissi, urgency inkontinans, işeme zorlu-
ğu, pelvik organ prolapsus, obstrüktif defekasyon, fe-
kal inkontinans ve disparöni problemlerini ve bunla-
rın rahatsızlık derecelerini değerlendirmektedir (22). 
GPTRA geçerlilik ve güvenilirliği 2010’da Peterson ve 
ark. tarafından çalışılmış bir ankettir ve Cronbach alfa 
değeri 0,61 olarak bulunmuştur (22). Anketin Türkçe 
uyarlaması, geçerlilik ve güvenilirliği 2016’da Doğan 
ve ark. tarafından çalışılmıştır (23). Ölçek toplam 9 so-
rudan oluşmaktadır. Bireyler soruları şikayet varlığı-
na göre “Evet” ya da “Hayır” (0) olarak cevaplamakta, 
eğer cevap “Evet” ise şikayetin ne kadar rahatsız edici 
olduğu “Hiç” (1), “Sadece biraz” (2), “Biraz” (3), “Ol-
dukça” (4), “Çok” (5) şeklinde derecelendirilmektedir. 
Her soruya 1 ila 5 arasında puan verilmektedir. Puan-
lama sisteminde her soruya aynı ağırlık verilmektedir. 
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Tablo 4. MS’li kadınların GYDÖ’ye göre dağılımı

GYDÖ
MS’li kadınlar

n %

1 16 33,3

1,5 2 4,2

2 12 25

2,5 7 14,6

3 8 16,7

3,5 2 4,2

4 0 0

4,5 1 2
GYDÖ: Geliştirilmiş Yetersizlik Durum Ölçeği; MS: multipl skleroz
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Toplam puan 0 ila 45 arasındadır. Skorun 0 ila 100 
arasında puanlanması için, toplam skorun ortalaması 
alınıp 20 ile çarpılmaktadır. Puanın yüksek olması şi-
kayetin fazla olduğunu göstermektedir (23). 

Katılımcılarımızın AAM semptomları AAM-V8 
ile değerlendirildi. Aşırı Aktif Mesane Anketi-q 
(AAM-q), AAM semptom (8 soru) ve yaşam kalite-
si (25 soru) skalası olmak üzere iki bölümden oluşan, 
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Tablo 5. MS’li ve sağlıklı kadınların BKAÜSSİ’ye göre AÜSS, cinsel yaşam ve yaşam kalitesi karşılaştırması

BKAÜSSİ

MS’li kadınlar Sağlıklı kadınlar p

Ort.±SS /
Ortan. (min.–maks.)

Ort.±SS /
Ortan. (min.–maks.)

Depolama 5,1±2,85
4,5 (0–10)

2,96±2,51
3 (0–12) 0,001*

İdrar yapma 1,4±2,1
0 (0–8)

0,73±1,54
0 (0–7) 0,088

İnkontinans 3,9±3,96
3 (0–18)

1,51±2,21
0 (0–9) 0,001*

Cinsel yaşam 0,33±1,12
0 (0–6)

0,06±0,42
0 (0–3) 0,081

Yaşam kalitesi 4,19±4,22
4 (0–16)

0,84±1,9
0 (0–9) 0,001*

Toplam puan 14,92±10,9
14,5 (0–46)

6,1±6,61
4 (0–28) 0,001*

maks.: maksimum; min.: minimum; MS: multipl skleroz; ort.: ortalama; ortan.: ortanca; SS: standart sapma; VKİ: vücut kütle indeksi 
Mann–Whitney U testi, *p≤0,05
BKAÜSSİ: Bristol Kadın Alt Üriner Sistem Semptomları İndeksi

Tablo 6. MS’li ve sağlıklı kadınların pelvik taban problemlerinin ve AAM semptomlarının karşılaştırılması

 

MS’li kadınlar Sağlıklı kadınlar p

Ort.±SS /
Ortan. (min.–maks.)

Ort.±SS /
Ortan. (min.–maks.)

PTDE-20 63,95±46,89
58,85 (0–205,2)

25,57±39,83
8,33 (0–184,38) 0,001*

  POPDE-6 17,36±16,87
12,5 (0–66,66)

8,5±15,81
0 (0–75) 0,001*

KRADE-8 16,99±17,65
12,5 (0–62,5)

5,39±9,42
0 (0–46,88) 0,001*

  ÜDE-6 29,6±24,09
25 (0–83,33)

11,68±19,83
4,16 (0–79,16) 0,001*

GPTRA   22,59±16,24
18,88 (0–60)

9,15±13,11
4,44 (0–57,77) 0,001*

AAM-V8 12,54±9,73
10,5 (0–36)

5,86±7,35
4 (0–36) 0,001*

AAM-V8: Aşırı Aktif Mesane Anketi-V8; GPTRA: Global Pelvik Taban Rahatsızlık Anketi; KRADE-8: Kolorektal–anal Distres Envanteri-8; 
maks.: maksimum; min.: minimum; MS: multipl skleroz; ort.: ortalama; ortan.: ortanca; POPDE-6: Pelvik Organ Prolapsus Distres Envante-
ri-6; PTDE-20: Pelvik Taban Distres Envanteri-20; SS: standart sapma; ÜDE-6: Üriner Distres Envanteri-6; VKİ: vücut kütle indeksi 
Mann–Whitney U testi, *p≤0,05

Tablo 7. MS’li ve sağlıklı kadınların MSYKA-54’e göre yaşam kalitelerinin karşılaştırılması

MS’li kadınlar Sağlıklı kadınlar p

(Ort.±SS) (Ort.±SS)

Bileşik fiziksel sağlık 58,65±19,08 86,28±12,77 0,001*

Bileşik mental sağlık 63,68±20,48 84,56±14,33 0,001*

Total sağlık 122,33±36,2 170,84±26,36 0,001*
MS: multipl skleroz; MSYKA-54: Multipl Skleroz Yaşam Kalitesi Anketi-54; ort.: ortalama; SS: standart sapma 
Mann–Whitney U testi, *p≤0,05

Multipl Skleroz ve Alt Üriner Sistem SemptomlarıTekin ve ark.
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Coyne ve ark. tarafından 2002 yılında geliştirilmiş olan 
bir ankettir. Cronbach alfa değerleri 0,86 ila 0,94 ara-
sında değişim göstermektedir (24). Aşırı Aktif Mesa-
ne Anketi-V8 (AAM-V8) ise AAM-q’nun üriner fre-
kans, ani sıkışma hissi, noktüri ve Uİ ile ilgili olan ilk 
8 sorusundan oluşmaktadır. 2006’da Acquadro ve ark. 
tarafından 14 dile çevrilmiş ve lengüistik validasyon-
ları yapılmıştır. AAM semptomlarını değerlendirmek 
için yaygın olarak kullanılan  AAM-V8, aynı zaman-
da hastalarda alt üriner sistem fonksiyon bozukluğuna 
bağlı semptomları değerlendirmede de kullanılabilecek 
önemli bir araçtır (25). Türkçe geçerlilik ve güveni-
lirliği 2012’de Tarcan ve ark. tarafından çalışılmış ve 
Cronbach alfa değeri 0,92 olarak belirtilmiştir (26). Se-
kiz soru cevaplanırken bireylerce şikayet şiddeti “Hiç” 
(0), “Çok az” (1), “Biraz” (2), “Epeyce” (3), “Çok” (4), 
“Çok fazla” (5) şeklinde derecelendirilmektedir. Top-
lam skor 0 ila 40 arasında değişebilmektedir ve toplam 
puanın 8’den fazla olması durumunda AÜSS ihtimali 
düşünülmektedir (26). 

Katılımcılarımızın yaşam kalitesi Türkçe adap-
tasyon ve geçerliliği Idiman ve ark. tarafından çalı-
şılmış olan Multipl Skleroz Yaşam Kalitesi Anketi-54 
(MSYKA-54) ile değerlendirildi (27). Bu anket 1995’te 
Vickrey ve ark. tarafından MS’nin kronik nörolojik bir 
tablo ile seyrettiği bireyler için geliştirilmiş ve KF-36’ya 
MS’ye özgü 18 madde eklenerek oluşturulmuştur. KF-
36; genel sağlık algısı, enerji/yorgunluk, sosyal işlev, 
emosyonel iyilik, emosyonel sorunlara bağlı rol sınır-
lılıkları, fiziksel işlev, fiziksel sorunlara bağlı rol sınırlı-

lıkları ve ağrı olmak üzere MS tanılı bireyleri de yakın-
dan ilgilendiren sağlık kavramlarını içermektedir. MS’li 
bireyler ile diğer hasta popülasyonları ve genel popü-
lasyon arasında daha iyi bir karşılaştırma yapabilmek 
için KF-36’ya sağlık distresi (4 madde), bilişsel işlev (4 
madde), cinsel işlev (4 madde), cinsel işlevden mem-
nuniyet (1 madde), genel yaşam kalitesi (2 madde), 
ağrı (1 madde), enerji/yorgunluk (1 madde) ve sosyal 
işlev (1 madde) alanlarında maddeler eklenmiştir. Bu 
eklemeyle, sağlıkla ilgili yaşam kalitesinin 12 alt boyu-
tunu ölçen 52 madde ve sağlık durumundaki değişimi 
ve cinsel işlevden memnuniyeti değerlendiren birer 
madde (2 bağımsız madde) olmak üzere, toplamda 54 
maddeden oluşan MSYKA-54 ortaya çıkmıştır. “Sağlık 
durumundaki değişim”de bireyden şu anki sağlığını 1 
yıl önceki hali ile karşılaştırması istenirken genel sağlık 
algısı, fiziksel işlev, genel yaşam kalitesi alt boyutların-
daki maddelerde ise şimdiki zamana göre değerlendir-
me yapılması istenir. Bireyin geriye kalan tüm soruları 
ise son 4 hafta içindeki durumuna göre cevaplaması 
beklenir ve her soruya rakamlardan birini işaretleyerek 
cevap vermesi istenir. Eğer soruların cevabından emin 
değilse, verebileceği en iyi cevabı verir ve cevaba ait 
açıklamayı köşesine yazar. MSYKA-54, 13 alt gruptan 
oluşmaktadır ve her bir alt grubun puanı hesaplanırken 
bireylerin verdiği cevaplara göre puan dönüşümü tab-
loya göre hesaplanır ve alt grubu oluşturan maddelerin 
puan toplamları, o alt grubu oluşturan madde sayısına 
bölünür. Bu şekilde alt grup puanı elde edilmiş olur. 
Birey bütün soruları cevaplamamışsa alt grup toplam 
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Görsel 1. MS’li ve sağlıklı kadınların BKAÜSSİ kullanılarak AÜSS’ye göre sınıflandırılması
MS: multipl skleroz; MÜİ: mikst üriner inkontinans; SÜİ: stres üriner inkontinans; UÜİ: urge üriner inkontinans; Üİ: üriner inkontinans
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puanı cevaplanan madde sayısına bölünerek elde edilir. 
Her alt grup puanı, tabloda belirtilen belirli bir ağırlık 
puanı ile çarpılır ve bu puanlar toplanarak bileşik fizik-
sel sağlık ve bileşik mental sağlık olmak üzere anketin 
2 özet skoru oluşturulur. Anket sonucunda alınan puan 
ne kadar yüksekse bireyin yaşam kalitesinin de o ölçü-
de iyi olduğu kabul edilir (28). Çalışmamızda katılım-
cılarımızın bileşik fiziksel sağlık, bileşik mental sağlık 
ve total sağlık puanları hesaplanarak kaydedildi.

İstatistiksel analiz
İstatistiksel analiz  SPSS (v. 23) programı kullanılarak 
gerçekleştirildi. Verilere ait tanımlayıcı değerler değiş-
ken tipine bağlı olarak ortanca, çeyrekler arası aralık, 
ortalama, standart sapma, sayı ve yüzde olarak he-
saplandı. Puanların normal dağılıma uyumu Kolmo-
gorov–Smirnov testiyle incelendi. MS’li ve sağlıklı ka-
dınların karşılaştırılmasında normal dağılım gösteren 
ölçek puanları için bağımsız gruplarda t-testi, normal 
dağılım göstermeyen puanlar içinse Mann–Whitney 
U testi kullanıldı. Kategorik özellikler ile gruplar arası 
ilişkiler denek sayısına bağlı olarak Pearson ki-kare testi 
veya Fisher–Freeman–Halton testi ile incelendi. p≤0,05 
istatistiksel olarak anlamlı kabul edildi. 

Benzer çalışmalar dikkate alınarak iki grup arasın-
daki farkın orta etki büyüklüğüne sahip olduğu hipote-
zi ile etki büyüklüğü 0,74 alınarak %80 güç ve %5 hata 
payı ile her bir grupta en az 30 olmak üzere toplam 60 
kişi ile çalışılması gerektiği belirlendi. Örneklem he-
saplaması G-Power 3.0.10 kullanılarak yapıldı. 

Çalışma etiği
Çalışma için Bolu Abant İzzet Baysal Üniversitesi Kli-
nik Araştırmalar Etik Kurulu’ndan gerekli izin alındı 
(protokol no. 2018/17). Katılımcılara çalışmanın he-
defleri ve değerlendirme programının içeriği detaylı 
olarak anlatıldı. İlgili bilgilendirilmiş onam formu tüm 
katılımcılar tarafından imzalandı. 

BULGULAR
Katılımcıların sosyodemografik özellikleri
MS’li ve sağlıklı kadınlar arasında fiziksel özellikler-
den yaş, vücut ağırlığı ve VKİ bakımından fark bulun-
madı. Sağlıklı kadınların MS’li kadınlardan daha uzun 
olduğu saptandı (p≤0,05) (Tablo 2).

MS’li  ve sağlıklı kadınların medeni durumlarının, 
eğitim düzeylerinin, menstrüel durumlarının ve kro-
nik hastalıklarının benzer olduğu saptandı. Mesleki 
karşılaştırmada ise sadece işçi oranı sağlıklı kadınlar-
da daha yüksekti (p≤0,05). Hem MS’li hem sağlıklı ka-
dınların abortus ve kürtaj değerlerinin 0–3 aralığında 
olduğu saptandı ve bu yüzden iki grup arasında karşı-
laştırma yapılamadı. MS’li kadınlarda 3 üzeri gravidite 
daha yaygındı (p≤0,05) (Tablo 3).

MS’li kadınların çoğunun (%33,3) GYDÖ skorunun 
1 olduğu, sadece 1 kadının GYDÖ skorunun 4,5 olduğu 
saptandı. Çalışmamıza dahil edilme kriterlerinde 100 
m yürüyebilme şartı arandığından, MS’li kadınların 
GYDÖ skorları 1–4,5 aralığında (ortalama 2) idi. Bu 
sonuçlara göre çalışmamızdaki MS’li kadınların hafif 
özür (GYDÖ 0–3,5) grubundan olduğu görüldü (Tab-
lo 4). MS durasyonunun 1 ila 25 yıl arasında değiştiği 
saptandı (ortalama 7,9 yıl). MS’li kadınların %95,8’inin 
herhangi bir yardımcı cihaz kullanmadığı görüldü.

MS’li ve sağlıklı kadınlarda AÜSS karşılaştırması 
MS’li ve sağlıklı kadınların BKAÜSSİ depolama, in-
kontinans ve yaşam kalitesi alt boyut ve toplam puan-
ları arasında fark olduğu bulundu (p≤0,05). BKAÜSSİ 
idrar yapma ve cinsel yaşam alt boyut puanları ise iki 
grup arasında benzerdi (Tablo 5).

On dört (%29,1) MS’li ve 28 (%54,9) sağlıklı ka-
dında Üİ olmadığı, 12 (%25) MS’li ve 9 (%17,6) sağ-
lıklı kadında UÜİ olduğu, 3 (%6,3) MS’li ve 6 (%11,8) 
sağlıklı kadında SÜİ olduğu, 19 (%39,6) MS’li ve 8 
(%15,7) sağlıklı kadında ise MÜİ olduğu görüldü 
(Görsel 1). Üİ şikayeti MS’li kadınlarda daha yaygın-
dı (p=0,018). Yine MS’li kadınlarda MÜİ sıklığı daha 
fazlaydı (p=0,018). UÜİ ve SÜİ sıklığı ise iki grup ara-
sında benzerdi (p˃0,05).

MS’li ve sağlıklı kadınlar arasında PTDE-20’nin 3 alt 
faktörü olan POPDE-6, ÜDE-6, KRADE-8 ile toplam 
PTDE-20 parametresi bakımından fark olduğu saptan-
dı (p≤0,05). GPTRA ve AAM-V8 karşılaştırmalarında 
da iki grup arasında fark vardı (p≤0,05) (Tablo 6). 

MS’li ve sağlıklı kadınların yaşam kalitelerinin 
karşılaştırılması
MS’li ve sağlıklı kadınlar arasında bileşik fiziksel sağ-
lık, bileşik mental sağlık ve total sağlık parametreleri 
bakımından fark olduğu görüldü (p≤0,05) (Tablo 7).

Multipl Skleroz ve Alt Üriner Sistem SemptomlarıTekin ve ark.
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TARTIŞMA VE SONUÇ
MS’li ve sağlıklı kadınların karşılaştırıldığı bu çalış-
mada MS’li kadınlarda AÜSS’lerin, pelvik taban prob-
lemlerinin ve AAM semptomlarının daha fazla, yaşam 
kalitesinin ise daha düşük olduğu görüldü. 

Üİ, istemsiz idrar kaçırma şikayeti olarak tanım-
lanmaktadır ve yaşam boyunca her 3 kadından birini 
etkileyen, oldukça yaygın bir durumdur. SÜİ öksürme, 
hapşırma, ağırlık kaldırma, gülme ve fiziksel efor ge-
rektiren aktivitelerle birlikte istemsiz idrar kaçırma; 
UÜİ aniden ortaya çıkan, güçlü ve önlenemeyen işeme 
hissiyle birlikte idrar kaçırma; MÜİ ise SÜİ ve UÜİ’nin 
birlikte görülmesidir. SÜİ genel olarak en yaygın alt tip 
olmasına rağmen, MÜİ yetişkinlik döneminin sonla-
rında en baskın alt tür haline gelir (29,30). Epidemiyo-
lojik çalışmalar MÜİ’nin SÜİ ve UÜİ’ye göre birkaç kat 
daha ve beklenenden çok daha fazla yaygın olduğuna 
işaret etmektedir (30). MS’li bireylerde beyin ve spinal 
korddaki nöral uyarıların bozulması sonucu istemsiz 
idrar veya dışkı kaçırması olabilir. Bireyin detrüsör ve 
pelvik taban kaslarının koordinasyonunu kaybetmesi 
ve bu kasların uygunsuz zamanlardaki kontraksiyo-
nu sonucu inkontinans oluşur (31). Murphy ve ark.’ın 
yaş ortalaması 45,8 yıl olan 143 MS’li kadın ile yaptığı 
çalışmada, katılımcıların %55,9’u SÜİ, %70,6’sı UÜİ, 
%44,8’i ise MÜİ bildirmiştir (32). Dillon ve ark. yaş or-
talaması 50 yıl ve ortalama MS durasyonu 13 yıl olan 
280 MS’li kadının %16’sında SÜİ tespit etmiştir (33). 
Khalaf ve ark.’ın 2015 yılında yaş ortalaması 47,8 yıl, 
ortalama MS durasyonu 8,5 yıl, %80’i RRMS ve %81’i 
kadın olan 1047 MS tanılı birey ile yaptıkları çalışma-
da katılımcıların %79’unda herhangi bir tip Üİ sap-
tanmıştır. Bireylerin çoğunun MÜİ (%28,3), ardından 
UÜİ (%24,3), SÜİ (%16,9) ve diğer bir Üİ (%9,4) tipin-
den muzdarip olduğu tespit edilmiştir (13). Bizim ça-
lışmamızda MS’li kadınların %29,1’i Üİ bildirmezken 
%6,3’ünde SÜİ, %25’inde UÜİ, %39,6’sında ise MÜİ 
saptandı. MS’li kadınların %29,1’i, sağlıklı kadınların 
%54,9’u Üİ yaşamadığını bildirdi. MS’li kadınlarda Üİ 
şikayeti daha yaygındı. Khalaf ve ark.’ın çalışmasıyla 
uyumlu biçimde çalışmamızda MS’li kadınların çoğu-
nun MÜİ tipinden muzdarip olduğu saptandı; yine li-
teratürle uyumlu olarak çalışmamızda da MS’li kadın-
larda MÜİ tipinden sonra en çok görülen tip UÜİ idi. 
MS’li bireylerde mesane fonksiyonunu kontrol eden 

yollardan akson kaybının aşırı detrüsör aktivitesine ve 
detrüsör sfinkter dissinerjisine yol açtığı düşünülmek-
tedir. Bu tür nörolojik bozukluklar ani sıkışma hissi ve 
UÜİ semptomlarına neden olduğundan, sonuçlarımı-
zın literatürle uyumlu olduğu düşünüldü (13).

Alt üriner sistemin optimal ve koordineli aktivitesi, 
korteksten periferik inervasyona kadar sinir sistemi-
nin tüm seviyelerini içeren karmaşık bir sinir kont-
rolüne tabidir. Alt üriner sistemin sinir kontrolünün 
bu karmaşıklığı, nörolojik hastalıklarda üriner semp-
tomların yüksek prevalansını da açıklamaktadır (34). 
Çalışmamıza katılan MS’li ve sağlıklı kadınların AÜSS, 
idrar problemleri ile ilgili cinsel yaşamları ve yaşam 
kaliteleri BKAÜSSİ ile değerlendirildi. AÜSS’den en sık 
görülen depolama ve inkontinans şikayetleri MS’li ka-
dınlarda sağlıklı kadınlara göre daha fazlaydı. MS’li ve 
sağlıklı kadınların idrar yapmaları ve idrar problem-
leri karşısında cinsel yaşamları benzer bulundu. Buna 
rağmen, çalışmamızda literatürle uyumlu olarak MS’li 
kadınlarda AÜSS ile ilgili yaşam kalitesi daha düşüktü. 
Bu sonuçlara göre MS’li kadınlarda görülen AÜSS’le-
rin yaşam kalitesini olumsuz yönde daha fazla etkilediği 
düşünüldü. Nortvedt ve ark.’ın MS durasyonu 9–19 yıl 
olan MS tanılı 194 birey ile Norveç’te yaptığı çalışma-
da, GYDÖ’ye göre düşük özür seviyesinde olan MS’li 
bireylerin %53’ü cinsel problemler, %44’ü ise mesane 
disfonksiyonu bildirmiştir. Sonuç olarak, özür düze-
yi hafif olan bireylerde bile mesane disfonksiyonu ve 
cinsel problemler bulunmuştur ve bunlar bireylerin 
yaşam kalitesini de belirgin biçimde azaltmıştır (35). 
Borello-France ve ark.’ın MS tanılı 33 kadın ile yaptı-
ğı çalışmada katılımcıların %60’ından fazlası boşaltım 
semptomları bildirirken %73’ü cinsel aktivite sırasında 
keyif aldıklarını ve orgazm yaşadıklarını belirtmiştir. 
UÜİ’li MS tanılı kadınlarda ise orgazm seviyesi daha 
yüksek bulunmuştur (36). 

MS’de pelvik taban fonksiyonu önemli ölçüde bo-
zulur ve bu durum SSS’deki lezyonlara bağlanmaktadır 
(37,38). MS’li bireylerde yaygın bir bağırsak disfonk-
siyonu olarak görülen konstipasyonun bir nedeninin 
de pelvik taban spastisitesi olduğu düşünülmektedir 
ve MS tanılı bireylerin yaklaşık %60’ında bağırsak dis-
fonksiyonu rapor edilmektedir (39). Literatürde MS 
tanılı bireylerin pelvik taban problemlerini PTDE-20 
ve GPTRA ile değerlendiren çok az sayıda çalışma bu-
lunmaktadır. Çalışmamızda da MS’li ve sağlıklı kadın-
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larda herhangi bir pelvik taban fonksiyon bozukluğu 
olup olmadığını saptamak için bu anketler kullanıldı. 
MS’li kadınların ortalama PTDE-20 ve GPTRA skor-
ları sağlıklı kadınlara göre daha yüksekti. Yine MS’li 
kadınların pelvik taban fonksiyon bozukluğu şikayet-
lerinin de daha fazla olduğu görüldü.

AAM sendromu, ani sıkışma hissi, UÜİ ile bir-
likte olan ya da olmayan, genellikle gündüz artmış 
idrar yapma sıklığı ve noktüri olarak tanımlanmak-
tadır. AAM semptomları, bireyin yaşamını tehdit et-
mese de yaşam kalitesini olumsuz etkiler (40). Kadın 
hastalarda en kısıtlayıcı kabul edilen AÜSS’ler, AAM 
semptomlarını temsil eden gündüz idrar yapma sık-
lığı, noktüri, ani sıkışma hissi ve UÜİ gibi depolama 
semptomlarıdır (41). AAM-V8, AAM semptomları 
için yaygın olarak kullanılan bir ankettir. Fakat aynı 
zamanda AÜSD’nin neden olduğu semptomları da 
değerlendirmede kullanılabilecek önemli bir araçtır. 
Anketten alınan toplam puan 8’den yüksek olduğunda 
bireylerde alt üriner sistem fonksiyon bozukluğu ol-
duğu düşünülür (40). Çalışmamıza katılan kadınların 
AAM semptomları AAM-V8 ile değerlendirildi. MS’li 
kadınların ortalama AAM-V8 skoru sağlıklı kadınla-
rınkinden daha yüksek olduğundan MS’li kadınlarda 
AAM semptomlarının ve AÜSS’lerin daha yaygın ol-
duğu saptandı. AAM semptomları başta ani sıkışma 
hissi olmak üzere MS’li bireylerde sıklıkla görülen de-
polama semptomları olduğundan, bu sonucun şaşırtı-
cı olmadığını düşünmekteyiz. 

MS’nin sosyal, fiziksel, psikolojik, mesleki ve cin-
sel alanlar dahil olmak üzere yaşam kalitesi üzerinde 
olumsuz etkileri olabilmektedir. MS’li birçok birey 
yaşam kalitelerini düşürüp sosyal adaptasyonlarını en-
gelleyebilecek semptomlar yaşar ve utanç, hayal kırık-
lığı, anksiyete, depresyon, dışlanma ve psikolojik stres 
ile mücadele eder (41). Literatürde MS tanılı bireylerin 
yaşam kalitesini inceleyen pek çok çalışma mevcuttur 
(42–46). Bu çalışmalarda MS’li bireylerin yaşam kalite-
sinin sağlıklı ve diğer kronik hastalıklardan muzdarip 
bireylere kıyasla daha düşük olduğu belirtilmiştir. Bu-
nun nedeni MS’deki özürlülük durumunun günlük ya-
şamı (özellikle progresif formda) diğer kronik hasta-
lıklara göre daha fazla etkilemesidir (43). Çalışmamız-
da tercih ettiğimiz MSYKA-54 ise Türk MS popülasyo-
nunda kabul görmüş, kolay anlaşılan ve sık uygulanan 
bir anket olmuştur (27). Tabrizi ve ark.’ın MS tanılı 217 

birey ile yaptığı çalışmada yaşam kalitesi MSYKA-54 
ile değerlendirilmiş ve bireylerin ortalama bileşik fi-
ziksel ve mental sağlık puanları sırasıyla 40,12±1,27 
ve 43,81±1,61 olarak tespit edilmiştir. Bu değerlerin 
çalışmamızdaki değerlerden düşük olması, MS’li bu 
bireylerin ortalama GYDÖ skorunun 3,2 olmasına 
bağlanmıştır (44). Rezapour ve ark.’ın 2017’de %76,6’sı 
kadın ve ortalama GYDÖ skoru 2,1 olan 117 MS’li 
birey ile yaptığı çalışmada yaşam kalitesi MSYKA-54 
ile değerlendirilmiş ve bireylerin ortalama bileşik fi-
ziksel ve mental sağlık puanları sırasıyla 60,9±22,3 ve 
59,5±21,4 olarak tespit edilmiştir (45). Bu çalışmadaki 
değerlere benzer olarak, bizim çalışmamızdaki birey-
lerin ortalama bileşik fiziksel ve mental sağlık puanla-
rı ise sırasıyla 58,65±19,08 ve 63,68±20,48 idi. Ayrıca 
MS’li kadınların yaşam kalitesi daha düşüktü. Bunun, 
MS gibi kronik, beraberinde yorgunluk, ağrı, depres-
yon gibi yaşam kalitesini doğrudan etkileyen pek çok 
olumsuz semptom getiren bir hastalıkla başa çıkmanın 
zorluğundan kaynaklandığı düşünüldü.

Literatürle uyumlu olarak, çalışmamızda MS tanılı 
kadınlarda AÜSS’lerin, pelvik taban problemlerinin ve 
AAM semptomlarının daha yaygın ve yaşam kalitesinin 
de daha düşük olduğu tespit edildi. Buna göre MS’li 
kadınların fizyoterapi ve rehabilitasyon programı 
planlanırken sık görülen AÜSS’lerden olan Üİ, AAM 
sendromu ve pelvik taban problemleri göz önünde 
bulundurulmalıdır. Etkili bir tedavi için hastalığa ait 
tüm risk faktörleri değerlendirilmelidir. Yaşam kali-
tesini önemli ölçüde azaltan AÜSS’lerin araştırılması, 
kadınlara bu konuda bilgi verilmesi ve erken dönemde 
yapılacak fizyoterapi uygulamaları ile AÜSS gelişimi 
önlenebilir. 
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Abstract 
Aim: The diagnosis of small bowel (SB) tumors is often delayed due to the lack of specific symptoms and 
inadequacy of conventional endoscopic and imaging methods. In this study, we aimed to evaluate the 
clinical and pathological features of SB resections in patients with malignancy and determine the neces-
sary approaches for early diagnosis.
Methods: Patients who underwent SB resections for primary or metastatic tumors between 2012 and 
2019 were evaluated retrospectively. Demographic data, diagnostic workup, surgical treatment patterns, 
histopathological features, and outcome parameters were documented.
Results: The study included 61 patients (38 males, 23 females), with a mean age of 59 years. Twenty-four 
patients had primary SB tumors and 37 had metastatic tumors. Adenocarcinoma was the most common 
type of primary tumor while the colon was the most common origin for metastatic involvement. Twenty 
(32%) patients underwent emergency operations. Acute mechanical intestinal obstruction was the most 
common indication for emergency surgery. Forty-one (68%) patients underwent elective operations. The 
most common symptom was abdominal pain, followed by weight loss, loss of appetite, nausea and vomit-
ing, and constipation and diarrhea. 
Conclusion: The most important parameters that determine the prognosis are histological type and tumor 
stage. Considering SB tumors during the differential diagnosis of non-specific abdominal complaints is 
critically important for the early diagnosis of the disease.
Keywords: adenocarcinoma; malignancy; metastasis; small bowel 

Öz
Amaç: İnce bağırsak tümörlerinin teşhisi, spesifik semptom eksikliği ve de konvansiyonel endoskopi ve 
görüntüleme yöntemlerinin yetersizliği nedeniyle genellikle gecikir. Bu çalışmada malign vakalarda ince 
bağırsak rezeksiyonlarının klinik ve patolojik özelliklerini değerlendirmek ve erken tanı için gerekli yakla-
şımları belirlemek amaçlanmıştır.
Yöntem: 2012–2019 yıllarında primer veya metastatik tümörler için ince bağırsak rezeksiyonu uygulanan 
hastalar retrospektif olarak değerlendirildi. Demografik veriler, tanı çalışmaları, cerrahi tedavi yöntemleri, 
histopatolojik özellikler ve takip parametreleri incelendi.
Bulgular: Çalışmaya yaş ortalaması 59 yıl olan 61 hasta (38 erkek, 23 kadın) dahil edildi. Yirmi dört hastada 
primer ince bağırsak tümörü, 37 hastada metastatik tümör vardı. Adenokarsinom en yaygın primer tümör 
tipi iken metastatik tutulum için en yaygın köken kolon idi. Yirmi (%32) hastada acil operasyon uygulandı. 
Akut mekanik bağırsak tıkanıklığı acil cerrahi için en yaygın endikasyondu. Kırk bir (%68) hastada elektif 
operasyon uygulandı. En sık görülen semptom karın ağrısı olup bunu kilo kaybı, iştahsızlık, bulantı ve kus-
ma, kabızlık ve ishal izlemekteydi.
Sonuç: Prognozu belirleyen en önemli parametreler histolojik tip ve tümör evresidir. Spesifik olmayan ka-
rın şikayetlerinin ayırıcı tanısında ince bağırsak tümörlerinin göz önünde bulundurulması hastalığın erken 
teşhisi için kritik önemdedir. 
Anahtar Sözcükler: adenokarsinom; ince bağırsak; malignite; metastaz
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INTRODUCTION
Small bowel (SB) tumors are extremely rare although 
the three sections of the SB (the duodenum, jejunum, 
and ileum) constitute 75% of the length of the entire 
digestive tract. SB tumors are not among the twenty 
most common types of cancer; their incidence among 
all tumors is below 1% and they make up 3% of all di-
gestive tract tumors (1,2). 

The most common malignant lesions found in 
the SB are metastatic tumors. The literature contains 
reports of various tumors metastasizing to the SB, in-
cluding breast, lung, and kidney tumors (3–5). Wil-
liamson et al. reported the most common primary site 
of metastasis as the lungs, breast, and colon (6), while 
Idelevich et al. reported SB metastasis in breast, colon, 
lung, kidney and ovary cancers and malign melanoma 
(7). Histopathologically, the most common types of 
primary malignant lesions are adenocarcinomas, car-
cinoids, gastrointestinal stromal tumors (GISTs), and 
lymphomas.

The diagnosis is often delayed due to the lack of spe-
cific symptoms and clinical findings. Abdominal pain, 
anemia, nausea, vomiting, and weight loss are the most 
common but nonspecific, unhelpful symptoms of pre-
sentation (8,9). Many patients remain asymptomatic un-
til the advanced stages of the disease, and acute obstruc-
tion, perforation, and massive hemorrhage are likely to 
be the first clinical manifestations. Imaging methods 
may fail in the diagnosis. While until recently the time-
consuming and poorly tolerated barium enteroclysis 
was the mainstay of diagnosis, CT and MRI techniques 
using enteroclysis are more able to identify the tumoral 
lesions. Capsule endoscopy and enteroscopy techniques 
are the best methods for investigating the SB. However, 
despite the advantage of direct visualization of the mu-
cosa, the widespread use of these methods is limited by 
the high costs associated with them (10).

In this study, we aimed to characterize the clinical 
and histopathological features of SB resections per-
formed to treat primary and metastatic tumors in a 
tertiary university hospital. 

MATERIALS AND METHODS
We retrospectively reviewed the medical records of pa-
tients who underwent SB resections for primary or met-

astatic malignant tumors at the Tokat Gaziosmanpaşa 
University Hospital between January 2012 and Janu-
ary 2019. Patients with benign tumors and under the 
age of 18 were excluded. Demographic data, diagnostic 
workup, surgical treatment patterns, histopathological 
features, and outcome parameters were documented. 
Follow-up data were collected from the medical records 
and by telephone interviews. 

Statistical analysis
The data collected were coded using the SPSS (20.0) 
software. The Kaplan–Meier method was used for sur-
vival analysis. The significance of the survival-related 
variables was assessed by the Cox regression model. 
p<0.05 was considered statistically significant. 

Study ethics
The study protocol was approved by the Ethics Com-
mittee of the Tokat Gaziosmanpaşa University.

RESULTS
Of the 61 patients (38 males, 23 females) included in 
the study, 24 had primary tumors while 37 had meta-
static lesions (Figure 1). In the primary tumor group, 
the final pathological diagnosis was adenocarcinoma in 
10 patients, GIST in 9, lymphoma in 3, and carcinoid 
in 2. There were 37 patients with distant metastasis to 
the SB who underwent partial resection or resection 
and anastomosis of the intestine. The metastatic lesions 
resected from the SB mostly originated from the colon 
(21 patients), followed by the stomach (6), ovaries (4), 
pancreas (3), kidney (2), and lungs (1) (Figure 2). 

The mean patient age was 59.1 (20–82) years. The 
mean age for patients with primary SB tumors and 
metastatic lesions was 51.4 years and 63.6 years, re-
spectively; and the difference between the two groups 
was statistically significant (p<0.05).

All of the 61 patients were symptomatic (Table 1). 
The most common symptom was abdominal pain, fol-
lowed by weight loss, loss of appetite, nausea and vom-
iting, and constipation and diarrhea.

Twenty patients underwent emergency operations. 
The diagnosis was perforation in 5 patients while acute 
obstruction in 15. Four of the patients who were op-
erated on for obstruction had invagination. Forty-one 
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patients had an elective operation.
Two patients in the primary tumor group and 14 

patients in the metastatic lesion group died within the 
first postoperative year. The 1-year survival rate was 
91% and 62% for the patients with primary SB tumors 
and metastatic lesions, respectively (p<0.05).

DISCUSSION AND CONCLUSION
The mucosal layers of both small and large bowel are 
lined by simple columnar epithelial cells. These cells 
are continuously renewed in every 4–5 days. There is 

a constant process of renewal and apoptosis (11). De-
spite the similarities, the probability of tumor develop-
ment in the large bowel is 15 to 25 times higher than 
that for the small intestine (1,2). Although the reason 
for this has not been fully understood, the explana-
tions offered include increased lymphoid tissue, se-
cretion of high amounts of IgA, diluted content, rapid 
transit time, and less bacterial load in the SB (12,13).

Metastatic involvement is more common than pri-
mary tumors. In our study, 37 of the 61 SB resections 
were done for metastatic lesions. Metastatic spread 
may develop through the adjacent tissue or the hema-
togenous/lymphatic route. Primary intra-abdominal 
tumors are more likely to invade the serosa of the SB, 
which can be called disseminated metastasis. In our 
study, the colon was the most common primary focus 
of tumor for metastasis to the SB. Retroperitoneal and 
extraperitoneal primary tumors of the breast, lungs, 
kidney, and pancreas metastasize to the bowel through 
the hematogenous/lymphatic route (14).

There is no specific symptom of SB malignancy. 
In our study the nonspecific abdominal pain was the 
most common symptom. Nonspecific abdominal 
pain is defined as “pain for which no immediate cause 
can be found and specifically does not require surgi-
cal intervention”. It is usually a self-limiting condition 
(15,16). Given the frequency of digestive tract diseases 
such as gastritis, cholelithiasis, and gastroenteritis, this 
symptom may easily be disregarded. Accordingly, any 
patient presenting with abdominal pain should be sub-
ject to further examination considering the possibility 
of malignancy. In three previous studies, abdominal 
pain, weight loss, and nausea/vomiting were similarly 
reported as the most common symptoms (8,17,18).

More than 30 subtypes of primary malignant SB 
tumors have been defined (19). Among these, adeno-
carcinomas, GISTs, carcinoids, and lymphomas are the 
most frequently diagnosed tumors. Our study showed 
a similar distribution, with adenocarcinomas being the 
most common, followed by GISTs, lymphomas, and 
carcinoids. The duodenum, ileum, and jejunum was 
the most common localization for adenocarcinomas 
and carcinoids, GISTs, and lymphomas, respectively.

Metastatic SB tumors are more aggressive, with a 
lower survival rate than that in primary tumors. The 
survival rate is highly dependent on tumor type and 
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Table 1. Symptoms at the time of diagnosis

Symptom n %

Abdominal pain 57 93

Weight loss 53 87

Loss of appetite 51 84

Nausea/vomiting 40 66

Constipation 26 43

Diarrhea 7 11

Melena/hematochezia 5 8

Figure 1. Percentage chart for the primary and metastatic SB tumors 

Figure 2. Histopathological diagnoses of the 61 patients
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the disease stage at the time of diagnosis. In our study, 
the survival rate was found to be significantly longer 
for patients with primary SB tumors than for those 
with metastatic tumors.

In conclusion, SB tumors are very rare tumors 
and, because of the lack of specific symptoms and in-
adequacy of diagnostic methods, are often diagnosed 
in advanced stages. In the evaluation of patients with 
chronic nonspecific abdominal pain, it is important to 
consider SB tumors in the differential diagnosis. His-
topathological type and tumor stage are the most im-
portant parameters determining the prognosis. 
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Abstract
Aim: In this study, we aimed to investigate whether anxiety levels were related to marital 
adjustment and sexual satisfaction in pregnant women.
Methods: The prospective study was conducted at a gynecology and obstetrics outpatient 
clinic between June and August 2020 and included 70 pregnant women. The Turkish versions 
of the Marital Adjustment Scale (MAS), the Golombok–Rust Inventory of Sexual Satisfaction 
(GRISS), and the Beck Anxiety Inventory (BAI) were used to evaluate the participants. The 
Kolmogorov–Smirnov and Spearman correlation tests were used to evaluate the normal dis-
tribution of the data and the relationship between the BAI and the GRISS and MAS, respec-
tively.
Results: The mean participant age was 27.97±3.83 years. Of all participants, 47.1% had a high 
school degree, 70% had an income of ₺3000 to ₺10000, 68.6% were working women, and 
31.4% were smokers. Fifty-two (74.3%) had been married for 1 to 3 years. The mean BAI score 
was 10.66±9.45, indicating mild anxiety. The mean MAS score was 37.71±10.11, indicating mari-
tal maladjustment. The mean GRISS score was 31.30±12.28, which indicated no sexual dys-
function. We found a negative correlation between anxiety and marital adjustment (p=0.020) 
and a positive correlation between anxiety and sexual dysfunction (p=0.006). 
Conclusion: The anxiety level of pregnant women can be affected by marital adjustment 
and sexual satisfaction. Pregnant women with marital maladjustment should be assessed for 
anxiety in pregnancy during their visits to healthcare centers. 
Keywords: anxiety; marital adjustment; pregnancy; sexual dysfunction; sexual satisfaction

Öz
Amaç: Bu çalışmada gebe kadınlarda kaygı düzeyinin evlilik uyumu ve cinsel doyum ile ilişkili 
olup olmadığını araştırmak amaçlanmıştır.
Yöntem: Prospektif çalışmamız Haziran—Ağustos 2020 döneminde bir kadın hastalıkları ve 
doğum kliniğinde gerçekleştirilmiş ve 70 gebe kadın içermiştir. Katılımcıları değerlendirmek 
için Evlilik Uyum Ölçeği (EUÖ), Golombok–Rust Cinsel Doyum Envanteri (GRCDE) ve Beck 
Anksiyete Envanteri’nin (BAE) Türkçe versiyonları kullanılmıştır. Verilerin normal dağılımı Kol-
mogorov–Smirnov testiyle, BAE ile GRCDE ve EUÖ arasındaki ilişki ise Spearman korelasyon 
testiyle değerlendirilmiştir. 
Bulgular: Ortalama katılımcı yaşı 27,97±3,83 yıldı. Tüm katılımcıların %47,1’i lise mezunu, 
%68,6’sı aktif çalışan, %70’i 3000₺ ila 10000₺ gelir sahibi, %31,4’ü sigara içicisi idi. Elli iki 
(%74,3) katılımcı 1 ila 3 yıldır evliydi. Ortalama BAE skoru 10,66±9,45 olup hafif anksiyeteye 
işaret etmekteydi. Ortalama EUÖ skoru 37,71±10,11 olup evlilikte uyumsuzluğa işaret etmek-
teydi. Ortalama GRCDE skoru ise 31,30±12,28 olup cinsel işlev bozukluğu olmadığı anlamına 
gelmekteydi. Anksiyete ile evlilik uyumu arasında negatif (p=0,020), anksiyete ile cinsel işlev 
bozukluğu arasında pozitif korelasyon (p=0,006) saptandı. 
Sonuç: Gebe kadınların anksiyete düzeyi evlilik uyumundan ve cinsel doyumdan etkilenebilir. 
Evlilik uyumsuzluğu olan gebeler sağlık merkezlerine başvuruları sırasında gebelikte anksiye-
te bakımından değerlendirilmelidirler. 
Anahtar Sözcükler: cinsel doyum; cinsel işlev bozukluğu; evlilik uyumu; gebelik; kaygı
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INTRODUCTION 
Pregnancy, one of the major events in a woman’s 
life, causes simultaneous psychosocial and biological 
changes. It has been reported that the positive feelings 
of pregnant women are often accompanied by negative 
ones, such as fear, stress, and concern, leading to de-
clined maternal and neonatal health and psychological 
disorders (1,2). It has been estimated that 15 to 23% of 
all pregnant women experience anxiety, which is as-
sociated with a higher risk of negative neonatal and 
maternal outcomes (3–5). A recent systematic review 
reported the prevalence of anxiety symptoms during 
pregnancy as 22.9% (3). 

The anxiety levels of pregnant women are signifi-
cantly affected by several factors, including low educa-
tion level, place of residence, and gravidity (6). Preg-
nant women with a monthly income of <₺1000 were 
found to have higher rates of anxiety (7). Other risk 
factors for antenatal anxiety include unemployment, 
marital difficulties, and lack of social and/or spousal 
support (8–10). 

The term “marital adjustment” refers to the qual-
ity of family and marriage relationships, satisfaction, 
and marital success and happiness (11). According 
to Spanier et al. (11), marital adjustment means the 
spouses’ adjustment to changing conditions and rou-
tine life. Studies have shown that marriage affects phys-
ical health, with a significant relationship between low 
marital adjustment and poor general physical health 
(13,14) and a bilateral relationship between marital sat-
isfaction and mental problems during pregnancy (15). 
Pregnant women who have lower marital satisfaction 
are thought to experience greater anxiety (16). 

The most important factors affecting marital ad-
justment are understanding, philosophy of life, loyalty, 
common interests, sharing, and a satisfactory sex life 
(17,18). Sexual satisfaction means the happiness and 
joy felt during sexual relations (18). The partnership 
and sexuality characteristics of women can be affected 
by the physical, hormonal, and mental changes during 
pregnancy, with an increase in sexual problems in early 
pregnancy and a return to normal levels in the postpar-
tum period (19). Accordingly, in this study we aimed 
to investigate the possible effects of marital adjustment 
and sexual satisfaction on the anxiety levels of preg-
nant women. 

MATERIALS AND METHODS
The prospective study was conducted at the Gynecology 
and Obstetrics Outpatient Clinic of the Medistate Hos-
pital between June and August 2020 and included 70 
pregnant women. The participants were re-examined by 
a psychiatrist. Women with symptoms of mental retar-
dation, psychosis, and dementia and women who were 
illiterate were excluded. The participants were evaluated 
using the Turkish versions of the Marital Adjustment 
Scale (MAS), the Golombok–Rust Inventory of Sexual 
Satisfaction (GRISS), and the Beck Anxiety Inventory 
(BAI). 

The participant anxiety levels were determined by 
the BAI. The inventory contains 21 items and the total 
score ranges from 0 to 63. Scores of 8 to 15 show mild 
anxiety, scores of 16 to 25 show moderate anxiety, and 
scores of 26 to 63 indicate severe anxiety. 

In the MAS, the total score ranges from 1 to 60, with 
higher scores representing higher marital adjustment 
while lower scores indicate marital maladjustment. 
Scores greater than 43 indicate adjusted marriage while 
those below 43 represent maladjusted marriage.

The GRISS is used to evaluate the quality of sexual 
relations between males and females. In this study, the 
female version of the GRISS was used. Higher scores 
indicate more impaired sexual function; scores greater 
than 5 indicate sexual dysfunction. The subscales of 
the female version of the GRISS are non-communica-
tion, avoidance, infrequency, non-sensuality, dissatis-
faction, vaginismus, and anorgasmia. 

Participant demographics were collected by face-
to-face interviews; participant names and data on age, 
education level, income level, working status, smoking 
status, and marriage duration were recorded. 

Statistical analysis 
Statistical analysis was done using the Statistical Pack-
age for Social Sciences (SPSS, v. 26.0) software (SPSS 
Inc., Chicago, IL, USA). The Kolmogorov-Smirnov 
test was used to evaluate the normal distribution of the 
data. The Spearman correlation test was used to evalu-
ate the relationship between the BAI and the GRISS 
and MAS. Categorical data were expressed as numbers 
and percentages and continuous data as mean and 
standard deviation. p<0.05 was considered statistically 
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significant. 
Study ethics 
The study was carried out with the permission of the 
Research Ethics Committee of the Maltepe University 
Hospital (22.05.2020/04-16). All procedures involving 
human participants were performed in accordance 
with the institutional and national ethical standards 
and with the principles of the 1964 Declaration of Hel-
sinki and its later amendments. A consent form was 
filled out by all participants.

RESULTS
Participant sociodemographic characteristics are 
shown in Table 1. The mean age was 27.97±3.83 years. 
Of all participants, 47.1% had a high school degree; 
44.3%, university degree; 5.7%, junior high school de-
gree; and 2.9%, master’s degree. Seventy percent had an 
income of ₺3000 to ₺10000; 22.9%, <₺3000; and 7.1%, 
>₺10000. Sixty-eight percent were working women; 
31.4% were smokers. Fifty-two (74.3%) women had 
been married for 1 to 3 years; 13 (18.6%), 4 to 6 years; 
and 5 (7.1%), 6 years or more. 

The mean BAI, MAS, and GRISS scores are shown 
in Table 2. The mean BAI score was 10.66±9.45, in-
dicating mild anxiety. The mean MAS score was 
37.71±10.11, indicating marital maladjustment, and 
the mean GRISS score was 31.30±12.28, which indi-

cated no sexual dysfunction. 
The GRISS subscale results for women with a score 

of ≤5 were as follows: infrequency (3.80±1.9), non-
communication (3.20±2.27), avoidance (2.46±2.26), 
non-sensuality (3.34±2.96), dissatisfaction (4.01±2.49), 
vaginismus (4.97±2.88), and anorgasmia (4.97±2.63). 

The correlations between the BAI, MAS, and 
GRISS are shown in Table 3. The mean MAS score 
was 37.71±10.11, with a p-value of 0.020, indicating a 
statistically significant reverse relationship between 
anxiety and marital adjustment. The mean total GRISS 
score was 31.30±12.28 (p=0.006), indicating a direct 
relationship between anxiety and the deterioration in 
sexual satisfaction. 

DISCUSSION AND CONCLUSION
We aimed to investigate the relationship of anxiety 
level to marital adjustment and sexual satisfaction 
in pregnant women. We found that our participants 
had mild anxiety and marital maladjustment, with no 
sexual dysfunction. There was a negative correlation 
between anxiety and marital adjustment, indicating 
that the higher the anxiety level, the lower the marital 
adjustment. Also, there was a direct relationship be-
tween anxiety and sexual dysfunction, meaning that 
the higher the anxiety level, the higher the sexual dys-
function.
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Table 1. Patient sociodemographic characteristics 

Mean age 27.97±3.83 years

Education level

Primary school —

Junior high school 4 (5.7%)
High school 33 (47.1%)
University 31 (44.3%)
Master’s degree 2 (2.9%)

Income level
< ₺3000 16 (22.9%)

49 (70%)
5 (7.1%)

₺3000–₺10000
> ₺10000 

Working status
Not working 22 (31.4%)
Working 48 (68.6%)

Smoking status
Yes 22 (31.4%)

48 (68.6%)No 

Marriage duration 1–3 years 52 (74.3%)
13 (18.6%)
5 (7.1%)

4–6 years 
>6 years 
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Our results are consistent with previous studies 
(15,20,21) which found a reverse relationship between 
anxiety and marital satisfaction and lower develop-
ment of the emotional relationship between couples 
due to low marital satisfaction (22). Also, Whisman et 
al. reported that relationship adjustment was a predic-
tor of anxiety and depressive symptoms (23).

Çömez İkican et al. (24) reported a low risk of de-
pression in women half of whom had marital malad-
justment and most of whom had sexual dysfunction 
with depressive symptoms, while we observed mild 
anxiety and high maladjustment with no sexual dys-
function. A systematic review showed that poor mari-
tal relationship was the most consistent variable in 
predicting anxiety levels during pregnancy (25). 

Our results are further supported by previous stud-
ies. Ozcan et al. (26), reported mild anxiety in their 
participants and found a negative association between 
the MAS and BDI scores. Another study on the as-
sociation between marital adaptation and depression 
and emotional expression reported lower depressive 
symptoms in couples with a higher marital adjust-
ment (27). Afusat (28) suggested that depressive and 
anxious symptoms tended to increase with decreased 
relationship adjustment, and that during pregnancy 
marital adjustments were significantly associated with 
depressive symptoms. Jamali et al. (29) stated that anx-
iety and the natural fear felt during pregnancy might 
discourage pregnant women to have a sexual relation-
ship, and Erbil (30) found that sexual problems during 
pregnancy had negative effects on the marital relation-
ship, creating more stressors for couples during that 
period of time.

Nik-Azin et al. (31), who found highly prevalent 
sexual dissatisfaction among pregnant women, showed 
a weak but significant negative correlation between fe-
male sexual function and anxiety, and reported depres-
sion as a significant predictor of female sexual function, 
while we observed mild anxiety in our participants de-
spite our finding that the anxiety level was negatively 
affected by sexual dysfunction. Other studies (32,33) 
stated that factors for sexual dysfunction during preg-
nancy included satisfaction with spousal relationship, 
pregnancy planning, anxiety, and depression, in con-
sistence with our results.

In conclusion, the pregnant women included in 
our study exhibited mild anxiety, high marital mal-
adjustment, and no sexual dysfunction. The anxiety 
level of pregnant women can be affected by marital ad-
justment and sexual satisfaction, with higher levels in 
parallel to lower marital adjustment and sexual satis-
faction. Pregnant women with marital maladjustment 
should be assessed for anxiety in pregnancy during 
their visits to healthcare centers. 
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Table 2. The mean BAI, MAS, and GRISS scores (±standard devia-
tion)

BAI 10.66±9.45

MAS 37.71±10.11
GRISS total score

   Infrequency

   Non-communication

   Avoidance

   Non-sensuality

   Dissatisfaction

   Vaginismus

   Anorgasmia

   Sexual dysfunction 

31.30±12.28
3.80±1.9
3.20±2.27
2.46±2.26
3.34±2.96
4.01±2.49
4.97±2.88
4.97±2.63
4±2.32

Table 3. The correlation of the Beck Anxiety Inventory (BAI), the 
Marital Adjustment Scale (MAS), and the Golombok–Rust Inven-
tory of Sexual Satisfaction (GRISS)

Correlation 
coefficient

p

MAS -0.278 0.020*

GRISS total score 0.328 0.006*

   Infrequency 0.222 0.065

   Non-communication 0.012 0.920

   Avoidance 0.440 <0.001*

   Non-sensuality 0.316 0.008*

   Dissatisfaction 0.072 0.552

   Vaginismus 0.205 0.089

   Anorgasmia 0.156 0.198

   Sexual dysfunction 0.395 0.001*
* significant correlation
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Abstract 
Aim: In this study, we aimed to investigate the etiological factors, electroencephalographic (EEG) 
findings, rates of response to iron therapy, and factors affecting response to iron therapy in children 
diagnosed with breath-holding spells (BHS). 
Methods: The study included 136 children aged 1 to 48 months who received iron therapy after 
a BHS diagnosis at our pediatric neurology clinic between November 2015 and November 2019. 
Patient medical records (physical examination, laboratory and EEG findings, medical history, and 
effectiveness of iron therapy) were reviewed retrospectively. 
Results: Of all patents, 81 (59.6%) exhibited partial response (partial remission) to iron therapy 
(50% decrease in BHS frequency), 52 (39%) responded completely (complete remission), and 2 
were unresponsive. Comparison of the patients with complete and partial remission revealed a 
higher rate of complete remission in girls. In addition, patients with complete remission had higher 
levels of hemoglobin, MCV, and ferritin than those with partial remission. Complete remission rates 
were also higher in patients with normal EEG findings.
Conclusion: BHS in childhood is a benign, recurring, and non-epileptic disorder and its differen-
tiation from epilepsy is important. Children with BHS respond well to iron therapy, which can be 
recommended even if the serum iron and ferritin levels are normal.
Keywords: breath-holding spells; electroencephalography; iron supplementation 

Öz
Amaç: Bu çalışmada katılma nöbeti (KN) tanısı almış çocuklarda etiyolojik faktörleri, elektroense-
falografi (EEG) bulgularını, demir tedavisine yanıt oranlarını ve demir tedavisine yanıtı etkileyen 
faktörleri araştırmak amaçlanmıştır.
Yöntem: Çalışmaya Kasım 2015—Kasım 2019 döneminde çocuk nöroloji kliniğimizde KN tanısıyla 
demir tedavisi gören 1 ila 48 ay yaşındaki 136 çocuk dahil edildi. Hasta kayıtları (fizik muayene, labo-
ratuvar ve EEG bulguları; tıbbi öykü ve demir tedavisinin etkililiği) retrospektif olarak değerlendirildi. 
Bulgular: Hastaların 81’i (%59,6) demir tedavisine kısmi yanıt (kısmi remisyon—KN sıklığında %50 
azalma), 52’si (%39) tam yanıt (tam remisyon) verirken, 2 hasta yanıtsızdı. Demir tedavisine kısmi 
ve tam yanıt veren hastalar karşılaştırıldığında kızlarda tam yanıt verme oranı daha yüksekti. Ayrıca 
tam yanıt veren hastaların hemoglobin, MCV ve ferritin düzeyleri kısmi yanıt verenlere göre daha 
yüksekti. Aynı zamanda EEG bulguları normal olan hastalarda tam yanıt verme oranları daha yük-
sekti.
Sonuç: Çocukluk çağında KN iyi huylu, tekrarlayan ve epileptik olmayan bir bozukluktur ve epilep-
siden ayırt edilmesi önemlidir. KN’li çocuklar demir tedavisine iyi yanıt verirler ve demir tedavisi 
serum demir ve ferritin düzeyleri normal olsa dahi önerilebilir.
Anahtar Sözcükler: demir desteği; elektroensefalografi; katılma nöbetleri 
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INTRODUCTION
Breath-holding spells (BHS) are a well-known entity 
occurring in 3–5% of toddlers, mainly in children aged 
6–18 months (1–3). Attacks are self-limiting and gen-
erally (90%) resolve by the time patients reach school 
age (4–5 years) (2). However, very rarely (4–5%), spells 
may persist for up to 7–8 years (4). BHS may be cya-
notic (blue), pallid (pale), or mixed, depending on 
the color change during the occurrence (1–3). Pallid 
episodes are less common than cyanotic spells. Breath-
holding episodes involve infants crying for up to a 
minute, and then not inhaling until a point when they 
lose consciousness. A seizure may rarely be witnessed 
immediately after the loss of consciousness. The infant 
usually regains consciousness shortly afterward and 
resumes normal breathing (1). Although these spells 
are benign in nature, they may nevertheless cause fear 
and distress among parents.

Mechanisms believed to be involved in this phe-
nomenon include genetic predisposition, dysregula-
tion of the autonomic nervous system, and delayed 
brain-stem myelination (5–7). Anemia and iron defi-
ciency have previously been linked to BHS, although 
the mechanism involved is still unclear (1,2,8). Also, 
BHS may occasionally be an initial symptom of long 
QT syndromes or paroxysmal cardiac rhythm abnor-
malities (6). Electrocardiography (ECG) in terms of 
prolonged QT syndrome is therefore highly recom-
mended. Comorbid myoclonic jerks and generalized 
seizures following crying attacks may be observed in 
severe pallid spells and, to a lesser extent, cyanotic 
spells (2). Studies on the findings of BHS electroen-
cephalography (EEG) are currently insufficient. 

In this study, we aimed to investigate (i) the etio-
logical factors involved in BHS, (ii) associated EEG 
findings, and (iii) rates of response to iron therapy and 
factors affecting the treatment response.

MATERIALS AND METHODS
The retrospective study included 136 children diag-
nosed with BHS between November 2015 and No-
vember 2019 at our pediatric neurology clinic. The 
age of onset ranged from one month to four years. We 
excluded children with (i) primary neurological dis-
ease, a history of epilepsy or febrile convulsions, or ab-

normal neurological examination, (ii) mimics such as 
syncope, atonic fits, (iii) a history of chronic medical 
illness or systemic inflammation (since these lead to 
decreased erythropoietin production, impair blood cell 
proliferation, and alter iron absorption), (iv) congenital 
heart disease, (v) global developmental delay, and (vi) 
severe anemia (hemoglobin [Hb] levels of <7 g/dL).

Developmental history and BHS characteristics 
(including age of onset, frequency of spells, and family 
history of BHS, epilepsy or febrile convulsions) were 
recorded. The spell frequencies before and after three-
month treatment were recorded based on the state-
ments provided by parents or legal guardians.

Spells were defined as described elsewhere based 
on the following clinical sequence: initial provocation 
prior to crying decreasing to silence (as the infant’s 
breathing ceases in expiration following a deep inspi-
ration during crying) and a simultaneous color change 
(cyanosis) and loss of consciousness, either with/with-
out body tone changes or body jerks (2). In the present 
study, spells were classified on the basis of frequency, 
less than one a week being defined as mild, 1 to 3 a 
week as moderate, and four or more a week as high. 
The patients were divided into two groups according 
to their Hb levels: >10.5 g/dl (non-anemic) and <10.5 
g/dl (anemic). When they were re-evaluated after 
three-month iron therapy they were divided into three 
groups according to their response to the treatment: 
(1) no response, (2) partial remission (>50% decrease 
in spell frequency), and (iii) complete remission (no 
spells).

All patients underwent medical examinations, and 
neurological histories were obtained together with 
ECG, echocardiography (ECO), and EEG. Complete 
blood counts (CBC) and serum iron and ferritin val-
ues were determined from the basal laboratory tests at 
the time of initial presentation. 

Iron deficiency refers to a serum ferritin value 
lower than 12 ng/ml. Iron deficiency anemia (IDA) 
is characterized by iron deficiency and hemoglobin 
levels of <10.5 g/dl (9). All patients with BHS in the 
present study received iron therapy (ferrous sulfate at 4 
mg/kg per day) for three months. Monthly follow-ups 
were performed by the treating physicians.

The ECG and ECO assessments were made by the 
cardiology department in order to exclude cardiac 
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pathologies. QT intervals were calculated in terms of 
long QT syndrome by using the Bazett formula. 

All EEGs were assessed in a blinded manner by 
two pediatric neurologists experienced in the field of 
pediatric epilepsy. Scalp EEGs were recorded for all 
patients according to the international 10–20 system 
with a 19-electrode montage (Fp1, Fp2, F3, F4, C3, C4, 
P3, P4, O1, O2, F7, F8, T3, T4, T5, T6, Fz, Cz, and Pz). 
EEG channels were sampled at 500 Hz using Neuro-
fax (Nihon Kohden Co., Tokyo, Japan). Findings were 
analyzed under three headings: (1) normal, (2) back-
ground rhythm abnormalities (slow waves), and (3) 
epileptic anomalies.

Statistical analysis
Statistical analysis was performed using the SSPS (25.0) 
software (SPSS Inc., Chicago, Illinois, USA). Continu-
ous data were expressed as mean±standard deviation 
(minimum–maximum) and categorical variables as 
frequencies and percentages. The statistical tests em-
ployed depended on data distribution, normal distri-
bution being assessed by the Kolmogorov–Smirnov 
test. Non-normally distributed data were analyzed us-
ing the Mann–Whitney U test, while categorical data 
were subjected to Pearson’s chi-square test and Fisher’s 
exact test. The findings were analyzed with a 95% con-
fidence interval and a significance level of <0.05. 

Study ethics
The study protocol was approved by the local ethics 
committee (2018/191).

RESULTS
The mean patient age was 22.5±10.2 months. Of all pa-
tients, 72 (52.9%) were girls, and 64 (47.1%) were boys. 
The mean age of BHS onset was 13.1±8.0 months. A 
family history of epilepsy and BHS was present in 
26 (19.1%) and 21 (15.4%) patients, respectively. The 
mean Hb, MCV, and ferritin values were 11.3±0.9 g/dl, 
74.2±5.6, and 16.5±13.2 mcg/L, respectively. ECO was 
abnormal (mild ME and TE) in four (2.9%) patients, 
while QTc was normal in all patients. Twenty-seven 
(19.9%) patients had background rhythm abnormality 
(slow waves) on EEG, and 2 (1.5%) had epileptiform 
EEG. Eighty-one (59.6%) exhibited a partial response 
(partial remission) to iron therapy (50% decrease in 
spell frequency), and 52 (39%) responded completely 
(complete remission). Two patients were unrespon-
sive. Spell frequencies were severe in 30 (22.1%) pa-
tients, moderate in 48 (35.3%), and mild in 58 (42.7%). 
The incidence of anemia in patients with BHS was 51% 
(Table 1).

Comparison of patients with complete and partial 
remission revealed a higher rate of complete remission 
in girls. The mean Hb levels were also higher in pa-
tients with complete remission following iron therapy 
than in those exhibiting partial remission, while there 
was no significant difference between the two groups 
in terms of MCV and ferritin levels. The rate of com-
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Table 1. Sociodemographic and clinical characteristics of the pa-
tients 

Age at diagnosis (month), mean±SD 22.5±10.2

Sex, n (%)

    Female 72 (52.9)

    Male 64 (47.1)

BHS with anemia, n (%) 70 (51)

Age of BHS onset, mean±SD 13.1±8.0

Family history of epilepsy, n (%) 

    Yes 26 (19.1)

    No 110 (80.9)

Family history of BHS, n (%)  

    Yes 21 (15.4)

    No 115 (84.6)

Hb (g/dl), mean±SD 11.3±0.9

MCV, mean±SD 74.2±5.6

Iron (ug/dl), mean±SD 39.6±23.2

Ferritin (ng/ml), mean±SD 16.5±13.2

EEG, n (%)

    Normal 107 (78.7)

    Abnormal 27 (19.9)

    Epileptiform 2 (1.5)

BHS frequency, n (%)

    Severe 30 (22.1)

    Moderate 48 (35.3)

    Mild  58 (42.7)

BHS frequency after prophylaxis, n (%)

    Partial response 81 (60.4)

    Complete response 53 (39.6)
BHS: breath-holding spells; EEG: electroencephalogram; Hb: he-
moglobin; MCV: mean corpuscular volume; SD: standard deviation
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plete response to iron therapy was higher in patients 
with normal EEGs. There was no statistically signifi-
cant difference in response rates between patients with 
a family history of epilepsy and BHS (Table 2). 

The spell frequencies and treatment responses of 
patients with and without IDA are shown in Table 3. 
The incidence of mild frequency spells was higher in 
the non-anemic group. Complete response to iron 
therapy (complete remission) was also more common 
in the non-anemic group.

One of the patients with epileptiform EEG and not 
responding to iron therapy was a 12-month-old girl, 
who had been born by cesarean section at 30 weeks 
of gestation with a birth weight of 830 g and who had 
spent two months in the neonatal intensive care unit. 
The first BHS occurred at four months of age, and 
spells occurred approximately 3 or 4 times weekly. 

There was no family history of BHS or epilepsy. Neu-
rological examination and neurodevelopment were 
normal, but focal epileptiform EEG was observed. The 
patient failed to respond to iron therapy. MRI revealed 
polymicrogyria and cortical dysplasia. Levetiracetam 
(30 mg/kg per day) was added to the treatment. The 
patient is currently under medical management.

The other patient who did not respond to iron 
therapy was a 13-month-old boy. His prenatal, natal 
and postnatal histories and EEG and MRI findings 
were normal. There was no family history of BHS or 
epilepsy. The first BHS occurred at six months of age, 
and he had daily attacks. Due to the lack of response 
to iron therapy, piracetam was added to the treatment, 
after which the attacks decreased significantly.
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Table 2. Univariate comparisons of patient characteristics in the partial and complete remission groups

Partial remission (n=81) Complete remission (n=53) p

Age at diagnosis, mean±SD 23.1±11.7 22.03±7.9 1.00 a

Sex, n (%) 0.014 b

    Female 36 (44.4) 35 (66)

    Male 45 (55.6) 18 (34)

Family history of epilepsy, n (%) 0.89 b

    Yes 16 (19.8) 10 (18.9)

    Mo 65 (80.2) 43 (81.1)

Family history of BHS, n (%) 0.10 b

    Yes 16 (19.8) 5 (9.4)

    No 65 (80.2) 48 (90.6)

Frequency of BHS, n (%) 0.001 b

    Severe 6 (7.4) 23(43.4)

    Moderate 32 (39.5) 15 (28.3)

    Mild 43 (53) 15 (28.3)

Hb, mean±SD 11.15±1 11.5±0.74 0.035 a

MCV, mean±SD 72.9±5.5 74.8±5.6 0.06 a

Iron, mean±SD 37±20 41±21 0.57 a

Ferritin, mean±SD 13.4±9.3 17.9±13.7 0.051 a

EEG, n (%) 0.021 b

    Normal 70 (86.3) 37 (69.8)

    Abnormal 11 (13.6) 16 (30.2)  
BHS: breath-holding spells; EEG: electroencephalogram; Hb: hemoglobin; MCV: mean corpuscular volume
Bold p-values indicate statistical significance at α=0.05
a Mann–Whitney U test
b Pearson’s chi-square test
c Fisher’s exact test
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DISCUSSION AND CONCLUSION
We observed that our sample included more girls than 
boys, and rates of complete remission with iron thera-
py were also higher in girls. Previous studies have re-
ported a male predominance (8) or no significant sex 
difference (2,3,10,11). The female predominance in the 
present study may be due to the sample selection. The 
mean age of onset was 13.1 months, and the earliest age 
of onset was one month. The earliest age of onset re-
ported in previous studies is three days, in a case with a 
family (father, sister, and paternal grandfather) history 
of the condition (12). The reported mean age of onset is 
generally 6–12 months (2,8,9). 

The reported incidence of a family history of epi-
lepsy has ranged from 7.7 to 29% (10,13,14). In consis-
tence with the previous literature, the same figure was 
determined to be 19.1% in our study.

Previous studies have shown that genetic predis-
position plays an important role in the BHS etiology 
(2,15,16). In their family pedigree study, DiMario et al. 
(17) proposed an autosomal dominant trait with re-
duced penetrance as the most likely inheritance pat-
tern in cases of severe BHS. The prevalence of family 
history of BHS in the present study was 15.4%, lower 
than in the previous literature. Data on the genetic 
predisposition or family history of BHS may vary be-
tween countries. Studies from Turkey have reported 
similar figures (10,11).

One study of 115 patients with long QT syndrome 
reported BHS as a presentation symptom in five (18). 
In our study, we identified no patients with long QT 
syndrome. It may rarely be seen in patients with BHS 
and we therefore think that ECG and QTc should be 
calculated.

In a study of 129 patients (77 boys, 52 girls), all but 
one patient had normal EEGs. One tracing taken dur-
ing a BHS showed a slow wave but no seizure activ-
ity (19). Sleep EEGs were recorded for all patients in 
another study, 98.2% (n=306) of which were normal, 
while slow background rhythm was determined in 
1.2% (n=4). In addition, in another study, only 18 out 
of 165 patients had encephalographic abnormalities, 
and only one patient was diagnosed with epilepsy (14). 
In the present study, EEG was normal in 107 (78.7%) 
patients, while slow waves of background rhythm 
were present in 27 (19.9%), and two patients had epi-
leptiform EEGs. Only one of these patients failed to 
respond to iron therapy. The patient had focal epilepti-
form EEG, and cortical dysplasia and polymicrogyria 
were detected on brain MRI. In a similar case from the 
literature, a 14-month-old, developmentally normal 
girl presented with daily events since six months of 
age. Episodes were characterized by crying (provoked 
by falls or anger). This was then followed by cessa-
tion of crying, perioral cyanosis, and tonic stiffening 
of the limbs and jerking. BHS with reflex-anoxic sei-
zures were diagnosed, and the patient was started on 
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Table 3. The effect of iron deficiency anemia (Hb level) on spell frequency and response to iron therapy 

Hb <10.5 g/dl Hb >10.5 g/dl p

(n=25) (n=110)

Sex, n (%) 0.20a

    Female 12 (48) 51 (46.4)

    Male 13 (52) 59 (53.6)

BHS frequency, n (%) 0.022a

    Severe 10 (40) 20 (18.2)

    Moderate 10 (40) 38 (34.5)

    Mild 5 (20) 52 (47.3)

Response to iron therapy, n (%) 0.006a

    Complete remission 9 (36) 71 (65.7)

    Partial remission 16 (64) 37 (34.3)

Bold p-values indicate statistical significance at α=0.05
a Pearson’s chi-square test



Anatolian Clinic Journal of Medical Sciences, May 2021; Volume 26, Issue 2

iron therapy but failed to benefit. These episodes later 
began occurring without crying spells. Seizures were 
suspected. Minimal response was achieved to pheno-
barbital and levetiracetam therapy, but a significant de-
crease in episodes, to one a month, was observed when 
oxcarbazepine was added to the treatment. The patient 
has currently been seizure-free for two months. MRI 
revealed focal cortical dysplasia type I. Video-EEG re-
vealed generalized seizures (both spontaneous and in-
duced by breath-holding) with unclear lateralization. 
Targeted epilepsy gene panel revealed a de novo previ-
ously described pathogenic variant in the SCN8A gene 
linked to milder phenotypes (20). Our patient had no 
spontaneous episodes. However, since these are pos-
sible at follow-up, close monitoring from that perspec-
tive is required. Genetic analysis was not possible for 
financial and technical reasons.

The prevalence of anemia in BHS in the present 
study was 51% (32% grade 1 anemia, low ferritin, nor-
mal Hb), compared to the widely varying rates of 7.5 
to 69% in the literature (21,22).

One study reported rates of higher complete and 
partial remission with iron therapy in patients with 
low mean Hb levels (23). In another study, all patients, 
with or without IDA, received iron therapy (4 mg/kg/
day) and the treatment responses in anemic and non-
anemic patients revealed a decreased spell burden and 
attack duration in both groups, although neither find-
ing was statistically significant (10). In another study, 
frequency of spells at diagnosis and intolerance to oral 
iron were significantly associated with poor response 
to iron supplementation. No relationship was observed 
between response and other factors including age of 
onset, age at presentation, severity of spells, anemia, 
and serum iron parameters. Of 27 children without 
iron deficiency (serum ferritin levels ≥30 μg/L), 77.7% 
responded completely to iron therapy, consistent with 
the iron-deficient group (8). In the present study, the 
complete remission rate following iron therapy was 
significantly higher in patients without IDA than in 
anemic patients. In addition, when given iron supple-
mentation, patients with BHS without IDA could show 
similar or even better response, as reported in previ-
ous studies (8,10). In contrast to the study of Jain et al. 
(20), the present study found a significantly higher rate 
of complete remission with iron therapy in patients 

with a greater BHS frequency. The complete remission 
rate was 39.5% (53 patients). Rates of complete remis-
sion were higher in girls, in patients with a severe spell 
frequency, and in patients with normal EEG and high 
levels of mean Hb. The number of studies evaluating 
factors affecting complete remission is limited.

Various explanations have been offered for the 
EEG background rhythm abnormalities seen in BHS. 
Anemia is considered the principal cause of decreased 
cerebral blood flow. Iron is also known to be involved 
in the catecholamine metabolism, and changes occur 
in neurotransmission in the central nervous system in 
the event of iron deficiency (24). Clinical and laborato-
ry findings have been reported to be potentially associ-
ated with cerebral erythropoietin, nitric oxide, and in-
terleukin-1 levels (24,25). Additionally, animal experi-
ments have shown changes in the cerebral dopamine 
metabolism in iron deficiency (26,27). In a study, the 
EEGs of children with iron deficiency exhibited slower 
activity than those of a control group, which might be 
associated with central nervous system dysfunction 
(28). We think that the EEG background rhythm ab-
normality in the present study may be due to neuro-
dysfunction resulting from iron deficiency. 

Our study has several limitations, the main of 
which are the retrospective design and the absence, for 
ethical reasons, of a control group. Another limitation 
is the lack of data on the third-month hemoglobin and 
ferritin levels and follow-up EEGs. However, a par-
ticular strength of the present study is that it is one of 
the few studies to evaluate complete and partial remis-
sion with iron therapy in a sufficiently large number 
of patients.

BHS are a non-epileptic paroxysmal disorder that 
may be confused with epilepsy, one that is frequently 
seen in the infantile period and may require EEG, par-
ticularly in the case of prolonged and frequent attacks. 
In addition, ECG as an easy and inexpensive technique 
may be recommended for differential diagnosis in 
cases with cardiac arrhythmias. We recommend that 
iron therapy should be tried in all patients diagnosed 
with BHS (even without IDA), and that the treatment 
should be switched to alternative methods when no re-
sponse has been achieved.

In conclusion, compared to patients with IDA, a 
similar or even better response can be achieved in pa-
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tients with BHS without IDA. It should also be empha-
sized that the rate of response to iron therapy may be 
higher in female patients and in patients with a high 
frequency of attacks. Further prospective studies at the 
cellular level are needed to elucidate why patients with 
BHS respond well to iron therapy even in the absence 
of IDA. 
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Öz
Amaç: Bu çalışmada primer alt oblik hiperfonksiyonu (AOHF) olan hastalarda dezinsersiyon, miyektomi, öne 
transpozisyon ve geriletme cerrahilerini karşılaştırmak amaçlanmıştır. 
Yöntem: Primer AOHF tanısı ile ameliyat edilen 64 hastanın (30 erkek, 34 kadın) 91 gözü retrospektif olarak 
incelendi. Sekonder AOHF ve retina ya da optik ortamlara ait organik patoloji olan hastalar dışlandı. Örtme–
açma testinden sonra hastanın yaş ve kooperasyonuna göre kayma açısı çubuk prizmalarla veya Hirschberg 
kornea ışık refleksi testiyle ölçüldü. Göz dışı kas hareketleri düksiyon ve versiyon muayenesiyle değerlendirildi. 
AOHF klinik olarak Del Monte ve Parks’ın metotlarına göre pupillanın addüksiyonda üst kapakla ilişkisine göre 
değerlendirildi. Hastalar ameliyat sonrası 1. hafta, 1. ay, 3. ay ve  6. ayda kontrol edildi. 
Bulgular: Hastaların 16’sında (%17,6) öne transpozisyon, 15’inde (%16,5) dezinsersiyon, 23’ünde (%25,2) mi-
yektomi, 37’sinde (%40,7) geriletme uygulandı. Yirmi beş (%27,5) hastada ameliyat sonrası rezidü AOHF 
saptandı. Tek gözü opere edilen hastaların 12’sinde (%31,6) diğer gözde de AOHF gelişti. Operasyon başarısı 
ameliyat tipine göre istatistiksel olarak anlamlı farklılık göstermedi (p>0,05). Ameliyat öncesi ve sonrası gör-
me keskinliği ve sferik ölçüm değerleri ameliyat tipine göre istatistiksel olarak anlamlı farklılık göstermedi 
(p>0,05). 
Sonuç: Miyektomi, dezinsersiyon, geriletme ve öne transpozisyonun AOHF tedavisi için kabul edilebilir dü-
zeyde düşük komplikasyon oranlarına sahip, kolay, seri ve etkili cerrahi yöntemler olduğu kanısına varılmıştır.
Anahtar Sözcükler: alt oblik hiperfonksiyonu; dezinsersiyon; geriletme; miyektomi; öne transpozisyon

Abstract
Aim: In this study, we aimed to compare the disinsertion, myectomy, anterior transposition, and recession 
surgeries in patients with primary inferior oblique hyperfunction (IOHF).
Methods: Ninety-one eyes of 64 patients (30 males, 34 females) who were operated on with a diagnosis of 
primary IOHF were reviewed retrospectively. Patients with secondary IOHF and organic pathology of the 
retina or optic media were excluded. After the cover–uncover test, the deviation angle was measured with 
prism bars or the Hirschberg corneal reflex test according to patient age and cooperation. Extraocular muscle 
movements were evaluated by duction and version examinations. IOHF was clinically evaluated with the 
methods of Del Monte and Parks regarding the relationship between the pupil and upper lid in adduction. The 
patients were followed up at the postoperative 1st week, 1st month, 3rd month, and 6th month.
Results: Of all patients, 16 (17.6%) underwent anterior transposition surgery, 15 (17.6%) disinsertion, 23 (25.2%) 
myectomy, and 37 (40.7%) recession surgery. Postoperative residual IOHF was observed in 25 (27.5%) pa-
tients. In 12 (31.6%) of the patients in whom one eye was operated on, IOHF developed postoperatively in 
the other eye. Operative success showed no statistically significant difference according to operation type 
(p>0.05). The pre- and post-operative visual acuities and spherical measurements showed no statistically 
significant difference according to operation type (p>0.05). 
Conclusion: It was concluded that myectomy, disinsertion, recession surgery, and anterior transposition 
surgery were easy, quick, and effective methods for the treatment of IOHF, with acceptably low rates of 
complications. 
Keywords: anterior transposition surgery; disinsertion; inferior oblique hyperfunction; myectomy; recession 
surgery
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GİRİŞ
Alt oblik hiperfonksiyonu (AOHF), addüksiyon yapan 
gözün aşırı elevasyonuyla karakterize ve sık rastlanan 
bir oküler motilite bozukluğudur. Addüksiyonda hi-
perdeviasyon, iki taraflı formunda sağa bakışta belir-
gin sol hipertropya ve sola bakışta sağ hipertropya ile 
karakterizedir. Primer pozisyonda vertikal deviasyon 
sık değildir. Addüksiyonda hiperdeviasyon tek başına 
görülebileceği gibi ezotropya, ekzotropya veya sıklık-
la bir V patern ile birlikte de görülebilir. Etiyoloji ve 
klinik özelliklerindeki farklılıklardan dolayı AOHF 
primer ve sekonder olmak üzere ikiye ayrılır. Sekon-
der AOHF, direkt antagonist olan üst oblik kasın veya 
kontralateral üst rektus kasının parezi veya paralizisine 
bağlı oluşabilir. Etiyolojisi bilinmeyen ve herhangi bir 
kas felcinin eşlik etmediği vakalar ise primer AOHF 
olarak adlandırılır (1,2). Bir defa AOHF geliştikten 
sonra çoğunlukla spontan gerileme görülmez (1).

Primer AOHF tek taraflı, iki taraflı, simetrik veya 
asimetrik olabilir. Başlangıçta genellikle asimetriktir 
ve tek taraflı olabilir. Tek taraflı vakalarda alt oblik ka-
sın tek taraflı zayıflatılmasının diğer gözde AOHF’yi 
daha belirgin ortaya çıkardığı bilinmektedir. Genel-
likle primer pozisyonda vertikal ve siklovertikal de-
viasyon yoktur, varsa da 5 prizma diyoptrisinin (PD) 
altındadır ve ihmal edilebilir düzeydedir. Vertikal veya 
torsiyonel deviasyon bulunmaması nedeniyle oküler 
tortikolis ya da anormal baş pozisyonuyla karşılaşıl-
maz. Üst oblik kasın işlevi normaldir ve Bielschowsky 
baş eğme testi negatiftir (1–3). Primer AOHF’de yana 
bakışlarda gözün yukarı kayması kozmetik açıdan so-
run oluşturur; ayrıca diplopi gelişebilir. Cerrahi sıklık-
la fonksiyonel ve kozmetik nedenlerden dolayı uygu-
lanmaktadır (1,4).

Bugüne kadar alt oblik kası zayıflatmaya yönelik 
birçok cerrahi yöntem tarif edilmiştir. Ancak en sık 
kullanılan yöntemler dezinsersiyon, miyektomi, geri-
letme, öne transpozisyon ve denervasyon–ekstirpas-
yondur. Bu çalışmada da primer AOHF tanılı hastalar-
da farklı cerrahi yöntemlerle elde edilen klinik sonuç-
ları karşılaştırmak amaçlanmıştır.

GEREÇ VE YÖNTEMLER
Mart 2008—Mart 2014 döneminde Sağlık Bilimleri 
Üniversitesi Haydarpaşa Numune Eğitim ve Araştır-

ma Hastanesi Göz Hastalıkları Anabilim Dalı Şaşılık 
Birimi’nde primer AOHF tanısıyla aynı cerrah (AFN) 
tarafından ameliyat edilen 64 hastanın 91 gözü retros-
pektif olarak incelendi. 

Çalışmaya primer AOHF’si olup en az +2 ve üzeri 
AOHF’si olan hastalar dahil edildi. Sekonder AOHF’li 
hastalar ve retina veya optik ortamlara ait organik pato-
lojili hastalar çalışma dışında bırakıldı. Ayrıntılı anam-
nez alımıyla tüm hastaların kayma başlangıç yaşı, aile 
hikayesi, geçirilmiş travma, ateşli hastalık ve cerrahi 
tedavi hikayesi ve gözlük kullanma durumu öğrenildi. 
Refraksiyon muayenesi sikloplejili ve sikloplejisiz ola-
rak otorefraktometre ve skiyaskopi eşelleri kullanılarak 
yapıldı ve görme keskinliği düzeltmeli ve düzeltme-
siz olarak ölçüldü. Sikloplejili refraksiyon muayenesi 
%1’lik siklopentolat hidroklorür 10 dakika arayla 3 kez 
damlatıldıktan 45 dakika sonra yapıldı. Görme keskin-
liği hastanın kooperasyonuna göre Snellen eşelindeki 
optotipler, objeler veya fiksasyona göre değerlendirildi. 
Snellen eşelinde 2 veya daha fazla sıra görme kaybı bu-
lunan hastalar ambliyop kabul edildi. Bütün hastalara 
direkt ve endirekt oftalmoskopi ile fundus muayenesi 
yapıldı. Örtme ve örtme–açma testi yapıldıktan son-
ra hastanın yaşı ve kooperasyonuna göre kayma açısı 
çubuk prizmalarla veya Hirschberg kornea ışık refleksi 
testiyle uzak ve yakın için düzeltmeli ve düzeltmesiz 
olarak ölçüldü. Hastalarda göz dışı kas hareketleri dük-
siyon ve versiyon muayenesiyle değerlendirildi. AOHF 
klinik olarak Parks’ın yöntemiyle (5) pupillanın ad-
düksiyonda üst kapakla ilişkisine göre değerlendirildi. 
Buna göre evreleme şu şekildeydi: (+1): addüksiyon-
da pupillanın horizontal hattan yukarı doğru hafifçe 
bir sapma göstermesi, (+2): addüksiyonda pupilla üst 
kenarının üst kapak serbest kenarına teğet konumda 
olması, (+3): addüksiyonda pupillanın yarısının üst ka-
pağın altında olması, ve (+4): addüksiyonda pupillanın 
tamamının üst kapak altında kaybolması.

Bielschowsky baş eğme testi ve Parks’ın üç basa-
mak testinden yararlanılarak sekonder AOHF’nin 
ayırıcı tanısı yapıldı. Bütün operasyonlar, Parks tara-
fından da tanımlanmış olan forniks insizyon ile genel 
anestezi altında yapıldı (5). Tüm hastalarda postope-
ratif 2 hafta boyunca antibiyotikli ve steroitli damlalar 
kullanıldı. Hastalar postoperatif 1. hafta, 1. ay, 3. ay ve 
6. ayda kontrol edildi. Ardından altışar aylık periyot-
larla kontrollere devam edildi. Primer AOHF’li 52 has-
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tada aynı zamanda horizontal kaslarda geriletme ve/
veya rezeksiyon cerrahisi de uygulandı. En az 6 aylık 
takip sonunda AOHF’nin tam düzeltilmesi ya da ka-
lıntı (rezidü) +1 AOHF cerrahi başarı, AOHF’de dü-
zelme olmaması ya da +2 ve üzeri AOHF ise cerrahi 
başarısızlık olarak kabul edildi.   

İstatistiksel analiz
İstatistiksel analizler NCSS (Number Cruncher Statisti-
cal System) (2007) ve PASS (Power Analysis and Sample 
Size) (2008) programıyla gerçekleştirildi. Tanımlayıcı 
istatistiklerin (ortalama, standart sapma, medyan, fre-
kans, oran, minimum, maksimum) yanı sıra, nicelik-
sel veri karşılaştırmalarında normal dağılım gösteren 
veriler için tek yönlü varyans analizi ve farklılığa ne-
den olan grubun tespitinde Tukey HSD testi kullanıldı. 
Normal dağılım göstermeyen verilerin karşılaştırılma-
sında ise Kruskal–Wallis testi ve farklılığa neden olan 
grubun tespitinde Mann–Whitney U testi kullanıldı. 
Niteliksel veri karşılaştırmalarında Pearson ki-kare 
testi ve Fisher–Freeman–Halton testi kullanıldı. Nor-
mal dağılım göstermeyen verilerin grup içi karşılaştır-
malarında ise Wilcoxon işaretli sıralar testi kullanıldı. 
İstatistiksel anlamlılık p<0,01 ve p<0,05 düzeylerinde 
değerlendirildi. 

Çalışma etiği
Çalışma Haydarpaşa Numune Eğitim ve Araştırma 
Hastanesi Klinik Araştırmalar Etik Kurulu tarafından 
onaylanmış (17/01/2014-v. 1) ve Helsinki Bildirgesi 
prensiplerine uygun biçimde gerçekleştirilmiştir. 

BULGULAR
Ortalama hasta yaşı 12,85±9,63 (4–49) yıl, ortalama 
takip süresi 20,79±6,88 (12–36) ay idi. Operasyon 
öncesi tanılar şu şekildeydi: 17 (%18,7) hasta, hori-
zontal kaymanın eşlik etmediği sadece vertikal kay-
ma; 41 (%45,0) hasta, ezotropya (ET); 6 (%6,6) hasta, 
ET+dissosiye vertikal deviasyon (DVD), 23 (%25,3) 
hasta, ekzotropya (XT); ve 4 (%4,4) hasta, XT+DVD. 
Elli iki (%57,1) hastada horizontal kas cerrahisi de 
yapıldı. Hastaların 16’sında (%17,6) öne transpozis-
yon, 15’inde (%16,5) dezinsersiyon, 23’ünde (%25,2) 
miyektomi, 37’sinde (%40,7) geriletme cerrahisi uygu-
landı (Tablo 1). Hastaların yaş ve cinsiyet dağılımları 
ameliyat tipine göre istatistiksel olarak anlamlı farklı-
lık göstermedi (p>0,05) (Tablo 2).

AOHF derecesine göre dağılım şu şekildeydi: 18 
(%19,8) hasta, +2; 43 (%47,2) hasta, +3; 30 (%33) has-
ta, +4. Yirmi beş (%27,5) hastada postoperatif rezidü 
+1 AOHF saptandı. Tek gözü opere edilen hastaların 
12’sinde (%31,6) diğer gözde AOHF gelişti (Tablo 3). 

Operasyon başarısı ameliyat tipine göre istatistik-
sel olarak anlamlı farklılık göstermedi. Üç (%3,2) has-
tada cerrahi, başarısız bulundu (p>0,05) (Tablo 4).

 Postoperatif rezidü AOHF görülme oranları ara-
sında ameliyat tipine göre istatistiksel olarak anlamlı 
farklılık saptanmadı (p>0,05) (Tablo 5).

Görme keskinlikleri ameliyat tipine göre istatistik-
sel olarak anlamlı farklılık göstermedi (p>0,05). Has-
taların operasyon öncesi ve sonrası sferik ölçümleri 
arasında ameliyat tipine göre anlamlı farklılık izlen-
medi (p>0,05). Öne transpozisyon uygulanan hasta-
ların operasyon öncesi ve sonrası görme keskinliği ve 
sferik ölçümlerindeki değişimler anlamlı bulunmaz-
ken (p=0,102; p=1,000; p>0,05) silindirik ölçümlerin-
deki ortalama 0,22±0,35’lik artış anlamlı idi (p=0,022; 
p<0,05). Dezinsersiyon uygulanan hastaların preo-
peratif değerlere göre postoperatif görme keskinliği, 
sferik ve silindirik ölçümlerindeki değişimler anlamlı 
değildi (p=0,357; p=0,512; p=0,360; p>0,05). Miyek-
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Tablo 1. Klinik özellikler

Yaş (yıl), ort.±SS

Takip süresi (ay), ort.±SS     20,79±6,88 (12–36)

                                                                        n         %

Taraf
Sağ 40 44,0

Sol 51 56,0

Tanı

Kayma yok 17 18,7

ET 41 45,0

ET+DVD 6 6,6

XT 23 25,3

XT+DVD 4 4,4

Ameliyat tipi

Öne 
transpozisyon

16 17,6

Dezinsersiyon 15 16,5

Miyektomi 23 25,2

Geriletme 37 40,7

Horizontal kas 
müdahalesi 52 57,1

DVD: dissosiye vertikal deviasyon; ET: ezotropya;  ort.: ortalama; 
SS: standart sapma; XT: ekzotropya
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tomi uygulanan hastaların operasyon öncesine göre 
postoperatif görme keskinliği ölçümlerindeki değişim 
anlamlı bulunmazken (p=0,564; p>0,05) sferik ölçüm-
lerindeki ortalama 0,24±0,53’lük düşüş ve silindirik 
ölçümlerindeki ortalama 0,13±0,26’lık artış anlamlı 
idi (p=0,047; p=0,025; p<0,05). Geriletme uygulanan 
hastaların operasyon öncesine göre postoperatif gör-
me keskinliği, sferik ve silindirik ölçümlerindeki de-
ğişimler anlamlı değildi (p=0,587; p=0,938; p=0,655; 
p>0,05) (Tablo 6). 

TARTIŞMA VE SONUÇ
Primer ve sekonder AOHF’nin tedavisi, alt oblik ka-
sın cerrahi olarak zayıflatılmasından ibarettir. Günü-
müzde bu amaçla uygulanan yöntemler dezinsersiyon, 
miyektomi, geriletme, ekstirpasyon–denervasyon ve 
öne transpozisyondur. Çalışmamızda hastalara hangi 
cerrahinin uygulanacağına, eşlik eden ek kayma var-
lığı, tek ya da çift taraflı hastalık ve kayma derecesi 
göz önünde bulundurularak karar verildi. Bilateral ve 
asimetrik vakalarda cerrahi sırasında ayarlama yap-
maya ve gerekirse tekrar operasyona imkan vermesi 
sebebiyle geriletme tercih edilirken, eşlik eden DVD 
varlığında öne transpozisyon tercih edildi. Bu cerra-
hi işlemlerin tümünde başarı elde edilmekle beraber 
seçilen yönteme göre farklı komplikasyon ve sonuçlar 
bildirilmiştir (5–8). Yöntem seçiminde cerrahın dene-
yimi de önemlidir. 

 Primer AOHF’li 295 hastaya dair bir çalışmada 
dezinsersiyon yöntemiyle %87 oranında başarı bil-

dirilmiştir (9). Türkiye’de dezinsersiyon yöntemiyle 
Arıcı ve ark. (10) %80, Duranoğlu ve ark. (11) %85, 
Demireller ve ark. (12) %80, Topalkara ve ark. (13) ise 
%82 oranında başarı bildirmiştir. Bizim çalışmamızda 
toplam 15 hastada dezinsersiyon uygulandı ve %100 
başarı elde edildi. Uygulaması kolay olsa da kontrolsüz 
bir cerrahi olması, kasın yeni insersiyo yerinin kesin 
olarak bilinmemesi ve rezidüel vakalarda tekrar cer-
rahinin güçlüğü nedeniyle dezinsersiyon yerine yeni 
yöntem arayışlarına girilmiştir.

 AOHF’de operasyon endikasyonu konusunda ge-
nel görüş +3 ve +4 AOHF halinde geriletme operasyo-
nu uygulanması yönündedir ve bu yöntemin az komp-
likasyon görülmesi, tekrar operasyon imkanı olması ve 
operasyon esnasında ayarlama yapılabilmesi nedeniyle 
diğer yöntemlerden üstün olduğu savunulmuştur (14). 
Nohutcu ve ark.’ın (15) çalışmasında ise geriletme ve 
miyektomi arasında belirgin fark izlenmemiştir.

Son yıllarda kullanılan bir diğer teknik ise öne 
transpozisyondur. +3 ve +4 AOHF’yi düzelten bu 
yöntemin, oluşturabileceği yukarı bakış kısıtlılığı ve 
hipotropya nedeniyle çift taraflı ve simetrik vakalarda 
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Tablo 2. Ameliyat tipine göre hasta yaşı, takip süresi ve cinsiyet dağılımı

Ameliyat tipi
p

Öne transpozisyon Dezinsersiyon Miyektomi Geriletme

Yaş (yıl)
Min./maks. 
(Medyan)

6/40 (14) 5/27 (7) 5/26 (8) 4/49 (9,5)
a0,209

Ort.±SS 16,33±10,55 9,30±6,82 11,19±6,37 14,04±11,55

Takip süresi (ay)
Min./maks. 
(Medyan)

12/36 (25,5) 12/30 (23) 12/36 (16) 12/36 (20)
b0,002**

Ort.±SS 26,50±7,55 22,20±5,99 18,57±6,91 19,14±5,48

Cinsiyet n (%)
Erkek 4 (44,4) 3 (30,0) 10 (58,8) 13 (46,4)

c0,551
Kadın 5 (55,6) 7 (70,0) 7 (41,2) 15 (53,6)

maks.: maksimum; min.: minimum; ort.: ortalama; SS: standart sapma
a Kruskal–Wallis testi 
b Tek yönlü varyans analizi  
c Fisher–Freeman–Halton testi  
**p<0,01

Tablo 3. Hastaların AOHF dereceleri ve ameliyat sonuçları

n %

AOHF derecesi

+2 18 19,8

+3 43 47,2

+4 30 33,0

Postoperatif rezidü +1 AOHF 25 27,5

Tek gözü opere edilenlerde 
kontralateral AOHF gelişimi (n=38)

12 31,6

Primer Alt Oblik Cerrahilerinin KarşılaştırılmasıElibol ve ark.
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kullanılması gerektiği vurgulanmıştır (16,17). Trans-
poze olan alt obliğin depresyona katkısı DVD’ye bağlı 
hipertropyayı etkili bir şekilde düzeltmektedir (16).

Miyektomiyi tercih edenler, bu yöntemin basit 
ve etkili olduğunu belirtirler. Duranoğlu ve ark. (11) 
alt oblik kas hiperfonksiyonu olan hastalarda dezin-
sersiyon ve distal miyektomi ile 11 hastanın 10’unda 
inferiyor oblik hiperfonksiyonunda tam düzelme elde 
etmiştir.

Tüm zayıflatıcı girişimlerden sonra en sık rastla-
nan durum kasın rezidüel hiperfonksiyonudur. Bunun 

nedenine dair en yaygın görüş, ameliyat esnasında ka-
sın posteriyor liflerinin gözden kaçarak opere edilme-
den kalması ve buradan migrasyonla kasın eski yerine 
geri dönmesidir. Literatürde farklı insidanslar bildiril-
se de, rezidüel hiperfonksiyon en az ekstirpasyondan 
sonra görülmekte, bunu sırayla öne transpozisyonla 
geriletme, basit geriletme, temporalde miyektomi, 
dezinsersiyon ve nazalde miyektomi takip etmektedir 
(7). Bizim çalışmamızda da istatistiksel olarak anlamlı 
olmasa da en düşük rezidü oranı geriletme tekniğinde 
izlendi. 
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Tablo 4. Ameliyat tipine göre operasyon başarısı 

Ameliyat tipi

pÖne transpozisyon Dezinsersiyon Miyektomi Geriletme

n (%) n (%) n (%) n (%)

Başarısız 0 (0) 0 (0) 1 (4,3) 2 (5,4)
a1,000

Başarılı 16 (100) 15 (100) 22 (95,7) 35 (94,6)
a Fisher–Freeman–Halton testi 
b Pearson ki-kare testi

Tablo 5. Ameliyat tipine göre kısmi başarı 

Ameliyat tipi

Öne transpozisyon Dezinsersiyon Miyektomi Geriletme

n (%) n (%) n (%) n (%)
Kısmi başarı (postoperatif 
rezidü +1 AOHF) 

5 (31,3) 7 (46,7) 7 (30,4) 6 (16,2) 0,138

Tablo 6. Ameliyat tipine göre görme keskinliği, sferik ve silindirik ölçüm verileri

Ameliyat tipi

Öne transpozisyon Dezinsersiyon Miyektomi Geriletme

Görme keskinliği

Preop. Ort.±SS 0,82±0,19 0,63±0,38 0,76±0,30 0,80±0,25
Postop. Ort.±SS 0,87±0,18 0,65±0,39 0,74±0,34 0,81±0,28

bp 0,102 0,357 0,564 0,587
Sferik
Preop. Ort.±SS 2,20±1,97 4,40±3,88 2,73±2,82 2,06±2,23
Postop. Ort.±SS 2,22±1,86 4,23±4,20 2,49±2,75 2,04±2,33

bp 1,000 0,512 0,047* 0,938
Silindirik
Preop. Ort.±SS 1,47±0,84 0,85±0,75 1,00±1,16 0,88±0,95
Postop. Ort.±SS 1,69±0,79 1,07±0,96 1,13±1,25 0,84±1,12

bp 0,022* 0,360 0,025* 0,655
ort.: ortalama; postop.: postoperatif; preop.: preoperatif; SS: standart sapma   
b Wilcoxon işaretli sıralar testi, * p<0,05
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Daha uzun ve karmaşık prosedürler gibi görünseler 
de, geriletme ve öne transpozisyon, tekrar cerrahi ge-
rektiğinde kasa daha kolay ulaşmak adına günümüzde 
daha sık tercih edilir olmuştur. Özellikle alt oblik kasın 
depresör haline getirilmesi hem DVD’nin kontrolünde 
hem de uzun dönemde ortaya çıkacak DVD’nin ön-
lenmesinde önemlidir. Öne transpozisyonda zaman 
zaman öne sütüre edilen kasın konjonktivada yüksek-
liğe, kozmetik problemlere neden olması bizim vaka-
larımızda izlenmedi. Ancak bu, birçok cerrahın geri-
letme yöntemini tercih etmesinin sebebidir (14). 

 Kontralateral AOHF gelişimi, rastlanan bir diğer 
önemli durumdur. İki alt oblik kas yöndeş veya anta-
gonist değildir ve birine uygulanan cerrahi diğerinin 
tonus veya innervasyonunu değiştirmez. Ancak tek ta-
raflı alt oblik kasın zayıflatılmasının aynı taraftaki üst 
oblik kasın hareketiyle intorsiyon oluşumuna yol açtı-
ğı ve diğer taraf alt oblik kasın bunu kompanse etmeye 
çalışmasıyla kontralateral AOHF geliştiği öne sürül-
müştür (18). Raab ve ark. (19) 1/3 oranında, Altıntaş 
ve ark. (20) ise %11,76 oranında kontralateral AOHF 
gelişimi bildirmiştir. Ameliyat şekli ne olursa olsun 
kontralateral AOHF görülebilmektedir (1,7,18,19). 
En sık ameliyattan 2 ila 6 ay sonra görülmekle beraber 
4 ila 6 yıl sonra da gelişebilmektedir (18,19). Bu ne-
denle bu hastalarda uzun süreli takip gerekmektedir. 
Bizim çalışmamızda primer AOHF ele alınmış olup 
tek ve çift taraflı opere edilen hastaların sonuçları de-
ğerlendirildi. Ortalama takip süresi 20,79±6,88 ay olan 
hastalarımızda %31,6 oranında kontralateral AOHF 
geliştiği görüldü. Prosedürler arasında anlamlı fark 
izlenmedi. Alt oblik kasında hiperfonksiyon gelişme-
den yapılacak zayıflatma operasyonunun kasın belir-
gin hipofonksiyonuna neden olması tek taraflı hasta-
larda diğer göze müdahale için beklenmesi gereğini 
göstermektedir (5). Bu nedenle her iki gözde cerrahi 
endikasyon sınırları içerisinde AOHF varlığında cer-
rahinin ilk planda çift taraflı uygulanması gerektiğini 
düşünmekteyiz. 

Adherens sendromu (AS), alt oblik kası zayıflatıcı 
girişimlerden sonra karşılaşılabilecek en ciddi komp-
likasyondur. Parks, bu terimi alt oblik kası zayıflatıcı 
işlemler sonrasında gelişen, hipotropya ve sınırlı ele-
vasyon ile seyreden durumlar için kullanmıştır (1). Bu 
sendrom, alt orbital doku, sklera ya da alt rektus kası 
arasında oluşan fibrolipoid proliferasyon sonucu olu-

şan yapışıklıklar sonrası inferotemporal restriksiyon 
gelişimi ile açıklanmaktadır. Alt oblik kasa yönelik bü-
tün cerrahi girişimler sonrasında oluşabileceği bildi-
rilmiştir. Aşırı doku manipülasyonu, yoğun diseksiyon 
ve geniş açılım, tenon kapsülünün zedelenmesiyle yağ 
dokusunun prolabe olması ve operasyon esnasında 
gelişen konjonktival hemoraji ve sonrasında koteri-
zasyon uygulanmaması nedeniyle gerçekleşebileceği 
bildirilmiştir. Parks 24 AS vakasını değerlendirmiş, 
sendromun vakaların 17’sinde insersiyonel miyekto-
mi, 6’sında dezinsersiyon, 1’inde ise geriletme işlemi 
sonucunda meydana geldiğini kaydetmiş ve böylece 
miyektomi ve dezinsersiyonun AS açısından en riskli 
uygulamalar olduğunu vurgulamıştır (5). Bizim ger-
çekleştirdiğimiz operasyonlar sonucunda ise AS geliş-
medi ve bunu alt oblik kasın ortaya çıkarılması sırasın-
da kroşe kullanılmamasına, minimal doku travmasına 
ve adalenin kesilen ucuna koterizasyon uygulanarak 
hemorajinin kontrol altına alınmasına bağlamaktayız. 
Ancak alt oblik kasın makulaya yakın insersiyosu ne-
deniyle, koter kullanımını minimal düzeyde tutmak 
da önemlidir.

Çalışmamızda ameliyat tiplerinin hiçbirinde ame-
liyat öncesine göre ameliyat sonrası görme keskinliği 
ve sferik ölçümlerindeki değişim istatistiksel olarak 
anlamlı bulunmamıştır. Öne transpozisyon uygula-
nan hastaların silindirik ölçümlerindeki ortalama 
0,22±0,35’lik artış istatistiksel olarak anlamlı bulun-
muştur. Vaka sayısının az olması sebebiyle bu yönde 
daha geniş örneklemli çalışmalar yapılması gerekmek-
tedir.

Çalışmamızın temel limitasyonu retrospektif di-
zaynıdır. Ayrıca cerrahi yöntemler AOHF derecesine 
göre sınıflandırılmamıştır. Bir diğer limitasyon ise 
farklı ameliyat tipleri için hasta sayısının yeterli olma-
yışıdır.

Sonuç olarak AOHF tedavisinde kullanılan miyek-
tomi, dezinsersiyon, geriletme ve öne transpozisyon 
tekniklerinin kabul edilebilir düzeyde düşük kompli-
kasyon oranlarına sahip, etkili cerrahi prosedürler ol-
duğu kanısına varılmıştır. 

Çıkar Çatışması ve Finansman Bildirimi 
Yazarlar bildirecek bir çıkar çatışmaları olmadığını be-
yan eder. Yazarlar bu çalışma için hiçbir finansal des-
tek almadıklarını da beyan eder. 
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Abstract
Aim: In this study, we aimed to compare the clinical and laboratory findings of Influenza A and 
Influenza B infections in children. 
Methods: The study included 1826 pediatric patients (aged <16 years) who were diagnosed with 
Influenza A (n=1400) and B (n=426) infections between 1 October 2019 and 30 April 2020. The 
patients were also divided into age groups: the age groups of 0–2 years, 3–9 years, and 10–16 years. 
The characteristic clinical and laboratory findings were compared. 
Results: Influenza A infection was significantly more common in patients aged <2 years and was 
significantly less common in patients aged 3–9 years. Body temperature was significantly higher in 
all age groups with Influenza A infection than in children with Influenza B infection. While leukocy-
tosis and lymphopenia were significantly more common in the Influenza A group, leukopenia and 
neutropenia were significantly more common in the Influenza B group. While acute otitis media 
was more common in Influenza A infection, myositis was more common in Influenza B infection. No 
significant difference was found between the Influenza A and B groups in terms of hospitalization 
rates. Of all patients, 98.3% were treated with oseltamivir.
Conclusion: Our findings indicate that Influenza A and B infections are, in general, very similar in 
terms of symptoms. However, Influenza A infection is more common in very young children. It pro-
gresses with higher fever and is more frequently associated with pharyngeal hyperemia and acute 
otitis media, while leukopenia, neutropenia, conjunctivitis, nasal discharge, and myositis were found 
to be more common in Influenza B infection. 
Keywords: children; Influenza A; Influenza B

Öz
Amaç: Bu çalışmada, çocuklarda İnfluenza A ve İnfluenza B enfeksiyonlarının klinik ve laboratuvar 
bulgularını karşılaştırmak amaçlanmıştır.
Yöntem: Çalışma 1 Ekim 2019 ile 30 Nisan 2020 tarihleri   arasında İnfluenza A (n=1400) ve B (n=426) 
enfeksiyonu tanısı almış 16 yaş altı 1826 çocuk hasta içerdi. Hastalar aynı zamanda yaş gruplarına 
ayrıldı: 0–2 (yıl) yaş grubu, 3–9 yaş grubu, ve 10–16 yaş grubu. Karakteristik klinik bulgular ve labo-
ratuvar bulguları karşılaştırıldı.
Bulgular: İnfluenza A enfeksiyonu <2 yaşındaki hastalarda anlamlı biçimde daha yaygın, 3–9 ya-
şındaki hastalarda anlamlı biçimde daha enderdi. Vücut sıcaklığı İnfluenza A enfeksiyonlu tüm yaş 
gruplarında İnfluenza B enfeksiyonlu çocuklara göre anlamlı biçimde daha yüksekti. İnfluenza A 
grubunda lökositoz ve lenfopeni anlamlı biçimde daha yaygınken, İnfluenza B grubunda lökopeni 
ve nötropeni anlamlı biçimde daha yaygındı. Akut orta kulak iltihabı İnfluenza A enfeksiyonunda 
daha yaygınken, miyozit İnfluenza B enfeksiyonunda daha yaygındı. Hastaneye yatış oranı açısından 
ise İnfluenza A ve B grupları arasında anlamlı fark bulunmadı. Tüm hastaların %98,3’ü oseltamivir 
ile tedavi edildi. 
Sonuç: Bulgularımız İnfluenza A ve B enfeksiyonlarının semptomlar açısından genel olarak çok 
benzer olduğuna işaret etmektedir. Bununla birlikte, İnfluenza A enfeksiyonu çok küçük çocuklarda 
daha yaygındır. Daha yüksek ateşle ilerler ve farengeal hiperemi ve akut orta kulak iltihabı daha sık 
görülür. Lökopeni, nötropeni, konjonktivit, burun akıntısı ve miyozitin ise İnfluenza B enfeksiyonun-
da daha yaygın olduğu tespit edilmiştir.
Anahtar Sözcükler: çocuklar; İnfluenza A; İnfluenza B
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INTRODUCTION
Influenza, caused by Influenza A and Influenza B vi-
ruses, is an acute respiratory tract infection with fever. 
It is highly contagious, with seasonal and non-seasonal 
outbreaks resulting in 2 to 5 million cases and 250 to 
500 thousand deaths worldwide annually (1–3).

Genetic variations of the influenza virus (i.e., an-
tigenic drift mutations) lead to changes in the surface 
glycoproteins. Because of these structural changes, the 
human immune system encounters a new virus ev-
ery year, and influenza vaccination, established as the 
most effective protection against the virus, has to be 
repeated annually (2–5). 

Influenza can be seen at any age and is common in 
the pediatric population. The frequency and severity 
may increase in very young children, with complica-
tions and hospitalization (3). Although influenza has a 
similar clinical course in most pediatric cases, there are 
several factors that cause variations in the general clini-
cal picture. Previous studies comparing Influenza A and 
Influenza B infections have shown various differences 
between the two entities (2,5). Further investigation 
could be beneficial to better understand such differences 
in the course and outcome of the disease. Accordingly, 
in this study we aimed to analyze and compare data ob-
tained from pediatric patients diagnosed with Influenza 
A and B infections during the 2019–2020 winter season. 

MATERIALS AND METHODS
Rapid antigen tests were performed for the patients 
who were brought to the pediatric clinic of the Medipol 
Mega Hospital Complex between 1 October 2019 and 
30 April 2020. Of these patients, 70 with a concurrent 
Group A streptococcal infection, 24 co-infected with 
Influenza A and B viruses, and 3 with a concurrent uri-
nary tract infection were excluded from the study. As a 
result, a total of 1826 patients under the age of 16 years 
who were diagnosed with influenza were included. 

Clinical and laboratory findings obtained from pa-
tient medical records were reviewed retrospectively. 
Data on symptoms of presentation, complete blood 
count, radiological imaging, history of medical treat-
ment including drug use, complication development, 
and indication for hospitalization were acquired from 
the hospital records. The data obtained were grouped 

and compared according to infection type (Influenza 
A or B) and patient age. For comparisons by age, the 
patients were divided into age groups as described 
in previous studies: the age groups of 0–2 years, 3–9 
years, and 10–16 years (6).

The diagnosis of influenza was made by rapid anti-
gen tests (STANDARD F Influenza A/B FIA; SD Bio-
sensor) using nasopharyngeal samples in all patients. 

Definitions
Leukopenia was defined as a white blood cell count 
<4000/mm3; thrombocytopenia, a thrombocyte 
count <150.000/mm3; lymphocytosis, a lymphocyte 
count >4000/mm3; lymphopenia, a lymphocyte count 
<1500/mm3; and neutropenia, an absolute neutrophil 
count <1500/mm3 (7,8). Observation status: patients 
not hospitalized but kept under observation for 4–6 
hours. Febrile convulsion: febrile seizures in children 
who have not been diagnosed with epilepsy.

The diagnosis of pneumonia was confirmed by pe-
diatric radiologists who had no information about the 
clinical presentation of the patients. 

Statistical analysis
All statistical analyses were performed using the SPSS 
25.0 software (IBM SPSS, Chicago, IL, USA). Descrip-
tive data were expressed as numbers and percentages. 
Comparisons of categorical variables between the 
groups were performed using Pearson’s chi-square test 
and Fisher’s exact test. Normal distribution of con-
tinuous variables was confirmed by the Kolmogorov–
Smirnov test. Differences between the groups in terms 
of continuous variables were analyzed using Student’s 
t-test, and comparison of mean values between mul-
tiple groups was done by variance analysis. The rela-
tionship between continuous variables was evaluated 
by Spearman’s correlation analysis. The results were 
evaluated with a confidence interval of 95% and a 
significance level of <0.05. Bonferroni correction was 
made where appropriate.

Study ethics 
The retrospective study protocol was reviewed and 
approved by the ethics committee of the Istanbul Me-
dipol University Faculty of Medicine (approval no. 
10840098-772.02-E.43570).
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Table 1. The age and sex distribution of the Influenza A and B groups 
Influenza A group

(n=1400)
Influenza B group

(n=426)
Total

(n=1826) p
n % n % n %

Male 747 53.4 215 50.5 962 52.7 0.296

Age group 
(year)

0–1
0–2
3–9

10–16

174 12.4 38 8.9 212 11.6 0.048

585 41.8 127 29.8 712 39.0 0.001

742 53.0 266 62.5 1008 55.2 0.001

73 5.2 33 7.7 106 5.8 0.05

RESULTS
There were 1400 patients diagnosed with Influenza A 
infection and 426 patients diagnosed with Influenza B 
infection. Of all patients, 962 (52.7%) were boys and 
864 (47.3%) were girls. The mean age for patients with 
Influenza A and B infections was 3.61±2.81 years and 
4.79±3.11 years, respectively. Of all patients, 94.2% 
were children aged ≤10 years. Influenza A infection 
was significantly more common in the age groups of 
0–1 year (12.4% vs. 8.9%) and 0–2 years (41.8% vs. 
29.8%). Influenza B infection was significantly more 
common in the age group of 3–9 years (Table 1). Cor-
relation analysis showed that increase in age was as-
sociated with increased rates of Influenza B infection 
(p<0.001; r=0.161). 

Body temperature was found to be significantly 
higher in all age groups with Influenza A infection 
than in children with Influenza B infection. Fever and 
very high fever were seen more in patients with In-
fluenza A infection than in patients with Influenza B 
infection, especially in the age group of 3–9 years. No 
statistically significant difference was found between 
the Influenza A and B groups in terms of symptoms 
other than fever. (Table 2).

Pharyngeal hyperemia as a physical examination 
finding was significantly more common in Influenza 
A infection than in Influenza B infection, especially 
in the age groups of 0–2 years and 10–16 years. Con-
junctivitis was significantly more common in Influ-
enza B infection than in Influenza A infection. The 
difference was observed to be significantly greater in 
the age group of 3–9 years. Nasal discharge was more 
common in patients with Influenza B infection than in 
Influenza A infection, especially in the age groups of 

3–9 years and 10–16 years. No significant difference 
was found between the Influenza A and B groups in 
terms of other physical examination findings (Table 2).

Laboratory analysis revealed leukocytosis in 
14.1%, leukopenia in 4.2%, neutropenia in 4.2%, lym-
phopenia in 19.9%, and lymphocytosis in 7.6%. No 
patient had anemia while 3.7% had thrombocytope-
nia. Leukocytosis and lymphopenia were significantly 
more common in patients with Influenza A infection 
while leukopenia and neutropenia were significantly 
more common in Influenza B infection. While the rate 
of thrombocytopenia was higher in patients with in-
fluenza A infection, the difference was not statistically 
significant. The hematological and C-reactive protein 
(CRP) values are shown in Table 3. 

The distribution of complications was as follows: 
pneumonia in 2.57%, acute otitis media in 4.76%, 
febrile convulsions in 0.54%, myositis in 0.87%, and 
croup in 0.27%. Acute otitis media and myositis were 
significantly more common in patients with Influenza 
A and B infection, respectively. These differences were 
detected only in the age group of 3–9 years. There was 
no significant difference between the Influenza A and 
B groups in terms of pneumonia, febrile convulsions, 
and croup (Table 2).

The number of patients kept under observation 
were higher in the Influenza A group than in the Influ-
enza B group, especially in the age group of 3–9 years. 
The hospitalization rate did not significantly differ be-
tween the Influenza A and B groups. Of all patients, 
98.3% were treated with oseltamivir. Antibiotic treat-
ment, in addition to the oseltamivir treatment, was 
more frequently used in the Influenza A group, espe-
cially in the age group of 0–2 years (Table 2).
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DISCUSSION AND CONCLUSION 
Influenza is reported to be more common and severe 
in very young children. Previous studies suggest that 
differentiating between the types of influenza may be 
beneficial since the clinical picture can differ between 
children with Influenza A and Influenza B infections 
(4,6–12). In our study, we compared the clinical and 
laboratory findings of the two entities. Patients with 
other respiratory tract infections and those co-infect-
ed with Influenza A and B viruses were excluded from 
the study in order to avoid data bias. Also, since the 
clinical picture seen in outbreaks of respiratory tract 
infections can differ seasonally, we studied the 2019–
2020 winter season only. 

Previous studies show that very young children are 
more commonly diagnosed with Influenza A infection 
(2,13). Peltola et al. found that mean patient was age 
significantly lower in children with Influenza A infec-

tion than in Influenza B infection (13). Tran et al. re-
ported that the average age of children hospitalized for 
Influenza A infection was significantly low, and that 
a significant number of children aged <2 years were 
diagnosed with Influenza A infection (10). Daley et al. 
found that the hospitalization rate for children aged 
<1 year was significantly higher in Influenza A than in 
Influenza B infection (4). Also, Mattila et al. reported 
that in the age group of 0–2 years hospitalization was 
significantly more common in Influenza A than in In-
fluenza B infection, and that the mean age of hospital-
ized children was significantly lower in the Influenza A 
group (6). In our study, there were significantly more 
patients diagnosed with Influenza A infection in the 
age groups of 0–1 year and 0–2 years, although there 
were significantly less patients with Influenza A infec-
tion in the age group of 3–9 years. The mean age was 
significantly lower in the Influenza A group than in 
the Influenza B group. Correlation analysis showed 
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Table 2. Comparison of variables between Influenza A and B infections according to age groups 
General

p

0–2 years old 

p

3–9 years old

p

10–16 years old

pInfluenza A 
n=1400)

Influenza B 
(n=426)

Influenza A 
(n=585)

Influenza B 
(n=127)

Influenza A 
(n=742)

Influenza B 
(n=266)

Influenza A 
(n=73)

Influenza B 
(n=33)

Signs and 
symptoms, n (%)

Fever 1304 (93.1) 387 (90.8) 0.113 542 (92.6) 117 (92.1) 0.839 695 (93.7) 244 (91.7) 0.283 67 (91.8) 26 (78.8) 0.059

Sore throat 87 (6.2) 30 (7) 0.541 16 (2.7) 1 (0.8) 0.193 62 (8.4) 21 (7.9) 0.814 9 (12.3) 8 (24.2) 0.122

Cough 829 (59.2) 253 (59.4) 0.949 330 (56.4) 70 (55.1) 0.790 451 (60.8) 161 (60.5) 0.942 48 (65.8) 22 (66.7) 0.927

Nasal discharge 483 (34.5) 134 (31.5) 0.245 205 (35) 37 (29.1) 0.203 250 (33.7) 81 (30.5) 0.334 28 (38.4) 16 (48.5) 0.327

Fatigue 219 (15.6) 72 (16.9) 0.534 94 (16.1) 20 (15.7) 0.929 109 (14.7) 45 (16.9) 0.386 16 (21.9) 7 (21.2) 0.935

Vomiting 91 (6.5) 20 (4.7) 0.172 35 (6) 3 (2.4) 0.100 52 (7) 16 (6) 0.580 4 (5.5) 1 (3) 0.582

Red eye 13 (0.9) 3 (0.7) 0.664 2 (0.3) 0 (0) 1.000 10 (1.3) 2 (0.8) 0.442 1 (1.4) 1 (3) 0.528

Diarrhea 30 (2.1) 4 (0.9) 0.108 15 (2.6) 1 (0.8) 0.221 15 (2) 3 (1.1) 0.345 0 (0) 0 (0) -

Myalgia 14 (1) 8 (1.9) 0.146 - - - 12 (1.6) 7 (2.6) 0.297 2 (2.7) 1 (3) 1.000

Abdominal pain 25 (1.8) 14 (3.3) 0.061 5 (0.9) 0 (0) 0.296 18 (2.4) 14 (5.3) 0.024 2 (2.7) 0 (0) 1.000

Hyperemic pharynx 1220 (87.1) 350 (82.2) 0.009 502 (85.8) 99 (78) 0.027 649 (87.5) 224 (84.2) 0.181 69 (94.5) 27 (81.8) 0.038

Rhinitis 292 (20.9) 108 (25.4) 0.05 150 (25.6) 27 (21.3) 0.300 131 (17.7) 69 (25.9) 0.004 11 (15.1) 12 (36.4) 0.014

Conjunctivitis 19 (1.4) 14 (3.3) 0.009 9 (1.5) 4 (3.1) 0.219 10 (1.3) 10 (3.8) 0.016 0 (0) 0 (0) -

Complications, 
n (%)

Pneumonia 35 (2.5) 12 (2.8) 0.718 11 (1.9) 1 (0.8) 0.386 21 (2.8) 8 (3.0) 0.882 3 (4.1) 3 (9.1) 0.373

Otitis media 76 (5.4) 11 (2.6) 0.016 34 (5.8) 4 (3.1) 0.226 42 (5.7) 7 (2.6) 0.049 0 (0) 0 (0) -

Febrile convulsion 6 (0.4) 4 (0.9) 0.211 4 (0.7) 3 (2.4) 0.082 2 (0.3) 1 (0.4) 0.785 0 (0) 0 (0) -

Myositis 6 (0.4) 10 (2.3) 0.002 2 (0.3) 0 (0) - 4 (0.5) 8 (3.0) 0.002 0 (0) 1 (3.0) -

Croup 2 (0.1) 3 (0.7) 0.052 0 (0) 3 (2.4) - 2 (0.3) 0 (0) - 0 (0) 0 (0) -

Body temperature (°C), (mean±SD) 38.3±0.9 37.9±1 0.001 38.2±0.9 37.9±1 0.014 38.3±0.9 37.9±1 0.001 38.5±0.7 38±0.8 0.018

Severity of fever, 
n (%)

Mild (36.5–38.0) 191 (24.1) 71 (28) 0.22 80 (23) 18 (23.1) 0.987 101 (25.1) 46 (29.5) 0.294 10 (24.4) 7 (35) 0.006

High (>38.0) 561 (70.8) 149 (58.6) 0.001 242 (69.5) 47 (60.3) 0.113 288 (71.5) 89 (57.1) 0.001 31 (75.6) 13 (65) 0.386

Very high (>39.0) 98 (12.4) 13 (5.1) 0.001 41 (11.8) 4 (5.1) 0.084 50 (12.4) 7 (4.5) 0.006 7 (17.1) 2 (10) 0.465

Treatment, n (%)

Oseltamivir 1374(98.1) 414 (97.2) 0.224 573 (97.9) 125 (98.4) 0.726 728 (98.1) 258 (97) 0.283 73 (100) 31 (93.9) 0.095

Additional antibiotics 249 (17.8) 58 (13.6) 0.044 95 (16.2) 9 (7.1) 0.008 139 (18.7) 44 (16.5) 0.426 15 (20.5) 5 (15.2) 0.511

Observation status 310 (22.1) 65 (15.3) 0.002 124 (21.2) 18 (14.2) 0.073 161 (21.7) 39 (14.7) 0.014 25 (34.2) 8 (24.2) 0.303

Hospitalization 55 (3.9) 15 (3.5) 0.692 31 (5.3) 5 (3.9) 0.525 24 (3.2) 8 (3) 0.846 0 (0) 2 (6.1) 0.097

SD: standard deviation
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that the incidence of Influenza B infection increased 
with age. These findings show that very young children 
are more likely to be diagnosed with Influenza A than 
with Influenza B infection, and that Influenza A infec-
tion is much more common in children aged <2 years.

Previous studies show that Influenza A and Influ-
enza B infections generally have similar clinical symp-
toms (2–4,10). Daley et al. observed similar signs and 
symptoms in the two groups of patients (4). Tran et al. 
reported that headache, abdominal pain, and myalgia 
were more common in Influenza B than in Influenza 
A infection (10). In our study, we found similar rates 
of symptoms in Influenza A and B infections, and the 
rates of all symptoms were still similar in the Influen-
za A and B groups when analyzed for the age groups. 
These similarities show that it is difficult to differenti-
ate the two infections based on symptoms only. 

Studies suggest that the degree of fever might differ 
between cases of Influenza A and Influenza B infec-
tions (11,12). Hong et al. found that the rate of very 
high fever (>39°C) was significantly higher in children 
with Influenza B than with Influenza A infection (11). 
Also, Mancinelli et al. found significantly higher rates 
of fever (<38°C, range: 37–37.9°C) in children with 
Influenza B infection (12). In our study, the rates of 
fever and very high fever were found to be significantly 
higher in Influenza A infection. The degree of fever, 

on average, was found to be significantly high in all 
age groups with Influenza A infection. These findings 
suggest that Influenza A infection generally progress-
es with higher fever in children, and that fever above 
38°C and 39°C is more common in children with In-
fluenza A infection, with the difference being particu-
larly significant in the age group of 3–9 years.

Daley et al. and Machado et al. found that the inci-
dence of clinical findings were similar in children with 
Influenza A and Influenza B infections (4,9). Mattila 
et al. also reported that the two influenza groups were 
similar in terms of physical examination findings (6). 
However, unlike most other studies, our study found a 
number of notable differences between the two groups 
of patients. In our study, patients with Influenza A in-
fection who were aged <2 years and >10 years showed 
higher rates of pharyngeal hyperemia, while patients 
with Influenza B infection who were aged <2 years 
had higher rates of conjunctivitis and nasal discharge. 
Similar to previous studies, we observed no other sig-
nificant difference between the two groups in terms of 
physical examination findings. 

Laboratory findings in influenza are generally very 
similar to those in many other viral respiratory tract 
infections. However, there may be differences among 
cases of influenza (2–4,9). Daley et al. reported similar 
rates of abnormal laboratory findings in children di-
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Table 3. Comparison of laboratory findings between Influenza A and B infections according to age groups

mean±SD
General

p
0–2 years old

p
3–9 years old

p
10–16 years old

p
Influenza A Influenza B Influenza A Influenza B Influenza A Influenza B Influenza A Influenza B

Hb (g/dL) 12±1.2 12.3±1.2 0.001 11.6±1.3 11.6±0.7 0.994 12.1±1.1 12.5±1.2 0.004 13.2±1 13.2±1.4 0.822

Leukocyte (10³/mL) 8.5±3.6 7.3±2.8 0.001 8.8±3.7 8.2±3 0.248 8.4±3.5 7±2.6 0.001 6.9±2.5 5.7±1.9 0.048

Neutrophil (109/L) 5.1±2.9 4.1±2.3 0.001 4.4±2.6 3.7±2.2 0.034 5.7±3.1 4.3±2.4 0.001 4.9±2.4 3.4±1.5 0.007

Lymphocyte (109/L) 2.4±1.8 2.4±1.5 0.805 3.2±2.2 3.4±2 0.471 1.8±1.2 2±1 0.196 1.2±0.6 1.5±0.6 0.046

Monocyte (109/L) 0.9±0.4 0.8±0.4 0.001 1±0.5 1±0.4 0.740 0.8±0.4 0.7±0.3 0.002 0.8±0.3 0.8±0.4 0.827

Thrombocyte(109/L) 252.5±80.4 244.4±76 0.173 265.8±91.2 268.3±71.7 0.833 244.8±71.4 237.6±79.2 0.314 225.4±52.2 216.5±44.6 0.485

Neutropenia 51 (6.5) 26 (11.4) 0.014 28 (8.3) 9 (13.6) 0.168 21 (5.3) 16 (11.3) 0.014 2 (3.8) 1 (4.5) 0.889

Leukopenia 49 (6.2) 29 (12.7) 0.001 16 (4.7) 4 (6.1) 0.649 29 (7.3) 21 (14.9) 0.007 4 (7.7) 4 (18.2) 0.184

Leukocytosis 223 (28.3) 35 (15.3) 0.001 108 (32) 16 (24.2) 0.214 110 (27.6) 18 (12.8) 0.004 5 (9.6) 1 (4.5) 0.465

Lymphopenia 299 (37.9) 66 (28.8) 0.018 69 (20.4) 9 (13.6) 0.202 189 (47.4) 47 (33.3) 0.004 41 (78.8) 10 (45.5) 0.005

Lymphocytosis 113 (14.3) 26 (11.4) 0.25 94 (27.8) 21 (31.8) 0.509 19 (4.8) 5 (3.5) 0.547 0 (0) 0 (0) -

Thrombocytopenia 56 (7.1) 13 (5.7) 0.452 22 (6.5) 2 (3) 0.274 29 (7.3) 8 (5.7) 0.52 5 (9.6) 3 (13.6) 0.611

CRP (mg/L) 12.3±15.7 10.3±14.5 0.094 11±16.4 8.3±12 0.214 12.6±14.7 11.8±16.2 0.594 17.7±18.2 6.5±6.6 0.009

CRP: C-reactive protein; Hb: hemoglobin; MCH: mean corpuscular hemoglobin; MCV: mean corpuscular volume; MPV: mean platelet 
volume; PDW: platelet distribution width; SD: standard deviation
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agnosed with Influenza A and Influenza B infections 
(4). Machado et al. also reported similar rates of mean 
lymphocyte counts, leukocytosis, and lymphopenia in 
the two types of influenza (9). Zhong et al., however, 
found that the mean leukocyte count and leukocyto-
sis rate were both significantly higher in patients di-
agnosed with Influenza A infection (14). In our study, 
significantly higher rates of leukocytosis and lym-
phopenia were seen in patients with Influenza A in-
fection, while significantly higher rates of leukopenia 
and neutropenia were seen in patients with Influenza 
B infection. While the mean neutrophil and leukocyte 
counts were found to be significantly low, the mean 
hemoglobin values were found to be significantly high 
in patients with Influenza B infection. Though not sta-
tistically significant, thrombocytopenia was found to 
be more common in Influenza A infection. The rate of 
leukopenia was significantly high in Influenza B infec-
tion in the age group of 3–9 years, while the rate of 
lymphopenia was significantly high in Influenza A in-
fection in the age groups of 3–9 years and 10–16 years. 
According to all these findings, laboratory values do 
not seem to differ greatly between the two influenza 
groups; however, it should be noted that leukocytosis 
and lymphopenia are more likely in Influenza A infec-
tion while leukopenia and neutropenia are more likely 
in Influenza B infection. 

In children with underlying chronic conditions, 
influenza can be complicated by lower respiratory 
tract infection, acute otitis media, rhino sinusitis, fe-
brile convulsions, dehydration, and encephalopathy 
(15). Though not statistically significant, Mattila et al. 
reported a higher rate of otitis media in cases of In-
fluenza A infection, and also stated that complication 
rates were similar in Influenza A and B infections (6). 
The most common complication in the present study 
was acute otitis media, and it was significantly more 
common in patients with Influenza A infection. 

Influenza can lead to pneumonia in some pediat-
ric patients (11,12). Hong et al. and Mancinelli et al. 
found a similar rate of pneumonia development in the 
two influenza groups (11,12). In our study, the rate 
of pneumonia (2.57%) did not significantly differ be-
tween the Influenza A and B groups or between the age 
groups. These findings suggest a similar rate of pneu-
monia in patients with Influenza A and B infections. 

Influenza-associated myositis is another compli-
cation (16,17). In their meta-analysis, Agyeman et al. 
reported that influenza-associated myositis was sig-
nificantly more likely in school-aged children and af-
ter infection with Influenza B virus (17). Hu et al. also 
reported a higher association of myositis with Influ-
enza B (18). Similar to previous studies, we found that 
influenza-associated myositis was significantly more 
common in Influenza B infection in the age group of 
3–9 years. These findings indicate that children diag-
nosed with Influenza B should be monitored for the 
development of myositis. 

Though very rarely, children diagnosed with in-
fluenza can develop febrile convulsions (6,10). Mat-
tila et al. reported a febrile convulsion rate of 5–10% 
in hospitalized patients and no significant difference 
between Influenza A and Influenza B infections (6). 
Tran et al. also stated that the febrile convulsion rate 
was similar in the two types of influenza (10), which 
was also the case in our study. The rate was generally 
<1%, but it fluctuated around 1% in the age group of 
0–2 years. These findings suggest that children with 
influenza generally have a similar risk of febrile con-
vulsions.

Oseltamivir is an antiviral drug used in the treat-
ment and prevention of influenza, and is often used 
in severe cases or in individuals with risk factors (15). 
Daley et al. reported similar patterns of treatment in 
children diagnosed with Influenza A and Influenza B 
infections (4). Also, Mattila et al. found similar rates 
of oseltamivir and antibiotic use in children with In-
fluenza A and B infections (6). Hong et al. reported 
similar rates of oseltamivir use in the two groups, and 
showed that children with Influenza B infection were 
significantly more often hospitalized and treated with 
additional antibiotics (11). In our study, oseltamivir 
was used in a similar manner in all age groups with 
Influenza A and Influenza B infections. The rate of 
additional antibiotic use was significantly higher in 
Influenza A infection in the age group of 0–2 years; 
the rate of patients placed in observation status was 
significantly higher in Influenza A infection in the age 
group of 3–9 years; and the hospitalization rates were 
found to be similar in all age groups. Although these 
findings suggest that there is no significant difference 
between the two influenza groups in terms of hospi-
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talization rates, the need for treatment with additional 
antibiotics in children aged <2 years and the need for 
further observation in children aged 3–9 years should 
be noted in the case of Influenza A infection. 

Finally, the present study has several limitations. 
First, a mortality comparison between the Influenza A 
and B groups was not feasible as no patient was lost. 
Second, complications that could develop in the long 
term were not taken into consideration as the study 
was designed as a cross-sectional analysis. Lastly, we 
could not obtain data on whether the patients included 
in the study were vaccinated against the influenza vi-
rus.

In conclusion, the present study was one of the 
largest studies to compare Influenza A and B infec-
tions in the pediatric population. Our findings indicate 
that in general the two entities are symptomatologi-
cally similar, though with some individual differences. 
Influenza A infection is more common in younger 
children, progresses with higher fever, and is associ-
ated with higher rates of pharyngeal hyperemia, acute 
otitis media, leukocytosis, and lymphopenia. Influen-
za B infection is more common in older age groups, 
and is associated with higher rates of nasal discharge, 
conjunctivitis, myositis, leukopenia, and neutropenia. 
In both types of infection, some patients may require 
hospitalization. In any case, the use of vaccination and 
other preventive measures against influenza is strongly 
recommended. 

Conflict-of-Interest and Financial Disclosure
The authors declare that they have no conflict of inter-
est to disclose. The authors also declare that they did 
not receive any financial support for the study.

REFERENCES
1. Krammer F, Smith GJD, Fouchier RAM, Peiris M, 

Kedzierska K, Doherty PC, et al. Influenza. Nat Rev Dis 
Primers. 2018;4(1):3

2. Kondrich J, Rosenthal M. Influenza in children. Curr 
Opin Pediatr. 2017;29(3):297–302. 

3. Rotrosen ET, Neuzil KM. Influenza: a global perspective. 
Pediatr Clin North Am. 2017;64(4):911–36. 

4. Daley AJ, Nallusamy R, Isaacs D. Comparison of influ-
enza A and influenza B virus infection in hospitalized 

children. J Paediatr Child Health. 2000;36(4):332–5. 
5. Kumar V. Influenza in children. Indian J Pediatr. 

2017;84(2):139–43.
6. Mattila JM, Vuorinen T, Heikkinen T. Comparative se-

verity of influenza A and B infections in hospitalized 
children. Pediatr Infect Dis J. 2020;39(6):489–93. 

7. Dallman PR. In: Rudolph AM (ed.), Pediatrics, 16. ed. 
New York: Appleton-Century-Crofts; 1977:1178.

8. Long SS, Vodzak J. Laboratory Manifestations of Infec-
tious Diseases, Principles and Practice of Pediatric Infec-
tious Diseases. Amsterdam: Elsevier; 2018:1447–59.

9. Machado CM, de Souza ACMF, Romano CM, Freire 
WDS, Costa AA, Figueiredo WM, et al. Influenza A and 
B in a cohort of outpatient children and adolescent with 
influenza like-illness during two consecutive influenza 
seasons. Braz J Infect Dis. 2020;24(1):73–80. 

10. Tran D, Vaudry W, Moore D, Bettinger JA, Halperin SA, 
Scheifele DW, et al. Hospitalization for influenza A ver-
sus B. Pediatrics. 2016;138(3):e20154643.

11. Hong KW, Cheong HJ, Song JY, Noh JY, Yang TU, Kim 
WJ. Clinical manifestations of influenza A and B in chil-
dren and adults at a tertiary hospital in Korea during the 
2011–2012 season. Jpn J Infect Dis. 2015;68(1):20–6. 

12. Mancinelli L, Onori M, Concato C, Sorge R, Chiavelli S, 
Coltella L, et al. Clinical features of children hospitalized 
with influenza A and B infections during the 2012–2013 
influenza season in Italy. BMC Infect Dis. 2016;16:6.

13. Peltola V, Ziegler T, Ruuskanen O. Influenza A 
and B virus infections in children. Clin Infect Dis. 
2003;36(3):299–305.

14. Zhong PP, Zhang HL, Chen XF, Liang TF, Lin L, Yang SY, 
et al. [Lower respiratory tract infection caused by influ-
enza virus A and influenza virus B in Wenzhou, China: 
a clinical analysis of 366 children]. Zhongguo Dang Dai 
Er Ke Za Zhi. 2016;18(2):117–22.

15. Esposito S, Principi N. Oseltamivir for influenza infec-
tion in children: risks and benefits. Expert Rev Respir 
Med. 2016;10(1):79–87. 

16. Szenborn L, Toczek-Kubicka K, Zaryczański J, Marchew-
ka-Kowalik M, Miśkiewicz K, Kuchar E. Benign acute 
childhood myositis during influenza B outbreak. Adv 
Exp Med Biol. 2018;1039:29–34. 

17. Agyeman P, Duppenthaler A, Heininger U, Aebi C. 
Influenza-associated myositis in children. Infection. 
2004;32(4):199–203. 

18. Hu JJ, Kao CL, Lee PI, Chen CM, Lee CY, Lu CY, et al. 
Clinical features of influenza A and B in children and 
association with myositis. J Microbiol Immunol Infect. 
2004;37(2):95–8.

Anadolu Klin / Anatol Clin

186



Kök hücre araştırmaları, reprodüktif insan klonlama tasarıları, kimerizm ve 
transgenez ürünü canlıların yaratımı vb. hususların tartışıldığı ve böylece 
kimin (ya da neyin) bir “insan” olduğunun biyolojik bakımından dahi sorgu-
landığı günümüzde, “insanlık onuru” içeriği her zamankinden de tartışmalı ve 
muğlak, geçmişteki sağlam yeri artık oynak bir nosyon haline gelmiştir. Dr. 
Baranzke, esaslara dair bu eserinde, bir süredir yerli yersiz bir biçimde kul-
lanılmakta oluşundan ötürü halihazırda anlamı bulanıklaşmış olan bu esasi 
kavrama açıklık getirmeye girişmekte, bunu yaparken de kavramın antikite-
den moderniteye dek tarihi süreçte beslenmiş olduğu eklektik kaynaklara ve 
dolayısıyla geçirdiği girift gelişime etraflıca değinmektedir. Alman biyoetiği 
ile Amerikan biyoetiği arasındaki yaklaşım farkına dikkat çekmekte, çeşit-
li etik perspektifleri ve bunların sonuçlarını kıyaslamaktadır: özne-odaklılık, 
muhatap-odaklılık, eylem-odaklılık. Dr. Baranzke’nin bu çok yönlü çalışması, 
“insanlık onuru”nun gerek tarihini, gerekse bugünkü etik rol, anlam ve yerini 
inceleyenler için Türkçe literatürde yararlı bir kaynak olacaktır.

BATI’DAKİ BİYOMEDİKAL ETİK TARTIŞMALARINDA 
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Abstract
Aim: This study aimed to investigate the mechanisms and characteristics of isolated orthopedic 
injuries from farm accidents which involve the extremities.
Methods: The medical records of 138 patients (31 females, 107 males) who presented to the emer-
gency department with isolated orthopedic injuries from farm accidents were reviewed retrospec-
tively. Data on patient age and sex, mechanism of injury, injured site/extremity, injury type, treat-
ment performed, distance from accident location to hospital, approximate time from accident to 
hospital arrival, season of injury, and whether skin integrity was impaired were recorded.
Results: The mean patient age was 35.08 (7–71) years. The injuries occurred during the use of riding 
animals (n=14, 10.1%), combine harvester/tractor equipment (n=14, 10.1%), cattle (n=24, 17.4%), saw/
ax/hammer (n=47, 34.1%) and tractors (n=23, 16.7%) and due to falling from height (n=16, 11.6%). 
Of all accidents, 23 (16.7%) occurred in spring, 66 (47.8%) in summer, 30 (21.7%) in autumn, and 19 
(13.8%) in winter. Mechanism of injury was statistically significantly related to season, sex, and site 
of injury (p=0.001). The time to emergency department visit was shorter in cases with impaired 
skin integrity (p<0.05).
Conclusion: The mechanism of injury can vary seasonally together with the works performed and 
machines used. The time to emergency department visit can vary according to whether skin integ-
rity is impaired. As a result of the division of labor in families working in agriculture, mechanism of 
injury can also vary by sex. 
Keywords: accident; agriculture; farm; injury; orthopedics

Öz
Amaç: Bu çalışmada çiftlik kazalarından ileri gelen ve ekstremitelerin etkilendiği ortopedik yaralan-
maların mekanizmalarını ve özelliklerini incelemek amaçlanmıştır. 
Yöntem: Çiftlik kazası kaynaklı izole ortopedik yaralanma ile acil servise başvuran 138 hastanın (31 
kadın, 107 erkek) tıbbi kayıtları retrospektif olarak incelendi. Hasta yaş ve cinsiyeti, yaralanma me-
kanizması, yaralanan bölge/ekstremite, yaralanma tipi, uygulanan tedavi, kaza yerinin hastaneye 
uzaklığı, kaza ile hastaneye geliş arasındaki tahmini süre, kaza mevsimi ve cilt bütünlüğünün bozu-
lup bozulmadığı ile ilgili veriler kaydedildi.
Bulgular: Ortalama hasta yaşı 35,08 (7–71) yıldı. Yaralanmalar; binek hayvanı (n=14; %10,1), biçer-
döver/traktör ekipmanı (n=14; %10,1), büyükbaş hayvan (n=24; %17,4), testere/balta/çekiç (n=47; 
%34,1) ve traktör (n=23; %16,7) kullanımı sırasında ve yüksekten düşme (n=16; %11,6)  sonucunda 
meydana gelmişti. Kazaların 23’ü (%16,7) ilkbahar, 66’sı (%47,8) yaz, 30’u (%21,7) sonbahar, 19’u 
(%13,8) kış mevsiminde gerçekleşmişti. Yaralanma mekanizması ile mevsim, cinsiyet ve yaralanan 
bölge arasında istatistiksel olarak anlamlı ilişki mevcuttu (p=0,001). Cilt bütünlüğünün bozulduğu 
vakalarda acil servise başvuru süresi daha kısaydı (p<0,05).
Sonuç: Yaralanma mekanizması yapılan iş ve kullanılan makinelerle birlikte mevsime göre deği-
şebilir. Cilt bütünlüğünün bozulup bozulmaması acil servise başvuru süresini etkileyebilir. Tarımda 
çalışan aileler içindeki iş bölümü neticesinde yaralanma mekanizması cinsiyete göre de değişim 
gösterebilir.
Anahtar Sözcükler: çiftlik; kaza; ortopedi; tarım; yaralanma
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INTRODUCTION
Occupational accidents in agriculture are defined as a 
sudden incident caused by external factors during agri-
cultural activities. Agriculture is one of the few sectors 
where dangerous injuries are common (1). In Turkey, 
where nearly 20 million people are engaged in agricul-
ture, the risk of injury during agricultural activity was 
reported as 909/100.000 (2).

While agricultural accidents involve injuries that 
can result in significant morbidity, mortality, and labor 
loss, access to health-care might be limited by distance 
and transportation problems in mountainous and rural 
areas. Although 40% of the Turkish population live in 
relatively rural areas, there have not been many stud-
ies on the extremity and other injuries occurring in 
farming areas in Turkey (2–5). Also, the distribution of 
farming activities varies between seasons and among 
the members of farmer families, creating additional fac-
tors for consideration. The present study aimed to in-
vestigate the mechanisms and characteristics of isolated 
orthopedic injuries from various farm accidents occur-
ring in the Eastern Anatolian region of Turkey, where 
most people are engaged in farming and husbandry and 
where winters are usually long and harsh. 

MATERIALS AND METHODS 
We retrospectively reviewed the medical records of 
patients who had an isolated orthopedic injury from 
a farm accident and were seen by an orthopedics and 
traumatology physician at the Emergency Department 
of the Sarıkamış State Hospital between January 2018 
and September 2019. We excluded patients who were 
seen by physicians from departments other than or-
thopedics and traumatology, who had additional or-
gan injuries, and who could not be followed up due 
to referral to an external center with more advanced 
diagnostic and therapeutic facilities. As a result, we 
included a total of 138 patients with complete data, 
whose entire treatment was carried out at our hospital 
and whose immediate treatment and later follow-ups 
after treatment at another center were performed at 
our hospital.

Injuries were divided into 6 groups according to 
mechanism of injury: injuries from the use of (i) trac-
tors, (ii) combine harvester/tractor equipment, (ii) 

saw/ax/hammer, (iv) riding animals (horse/donkey), 
(v) cattle, and (vi) from falling from height. While falls 
from riding animals were included in the group of in-
juries from the use of riding animals, falls from trac-
tors were included in the group of injuries from the 
use of tractors.

The injured areas/extremities were divided into 
three groups: the spine, the lower extremities, and 
the upper extremities. The site of injury was further 
studied in 12 categories: foot, ankle, leg, knee, hip and 
thigh, hand, wrist, forearm, elbow, arm, shoulder, and 
spine. One patient with thigh (quadriceps tendon) in-
jury and 1 patient with hip injury (trochanter major 
fracture) were classified together under the category of 
hip and thigh injury. 

Data on patient age and sex, mechanism of in-
jury, injured site/extremity, injury type, treatment 
performed, distance from the accident location to the 
hospital, approximate time from accident to hospital 
arrival, season of injury, and whether skin integrity 
was impaired were recorded.

The distance between the accident location and 
the hospital was recorded in kilometers. Similarly, 
the patients were asked about the time of the accident 
and the time of admission was also obtained from the 
emergency department records. Then, the approxi-
mate time from injury to hospital admission was cal-
culated. 

In all cases with impaired skin integrity, irrigation 
and debridement using isotonic serum was performed 
before the treatment plan was established. All of these 
patients received combined antibiotherapy (cefazolin + 
gentamicin) together with tetanus vaccination.

In cases of non-operative fractures, a splint or cir-
cular plaster was used according to the procedure after 
closed fracture reduction (if reduction was required), 
and the patients were asked to revisit the outpatient 
clinic 10 days later. Patients with operative fractures 
were hospitalized and surgical treatment was sched-
uled. Patients whose surgery was not feasible in our 
hospital were transferred to another center where they 
could be further treated after the first intervention. 
Stump closure was performed in appropriate cases; 
however, cases requiring replantation and cases re-
quiring hand surgery/plastic surgery for stump closure 
were referred to a fully equipped health-care center.

Orthopedic Injuries in Farm AccidentsYuce
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Statistical analysis
Statistical analysis was performed using the SPSS (v. 
24.0) software package. Normal distribution was as-
sessed by the Shapiro–Wilk test. To compare quanti-
tative data of independent groups, the Student t test 
was used for normally distributed data and the Mann–
Whitney U test for non-normally distributed data. 
The chi-square test and Pearson correlation coefficient 
analysis were used to investigate the relationship be-
tween independent/quantitative variables. Numerical 
variables were described as mean±standard deviation 
and categorical variables as numbers and percentages. 
p<0.05 was considered statistically significant. 

Study ethics
The study protocol was approved by the ethics com-
mittee of the Kafkas University (approval no. 3/2/2020-
01) and conducted in accordance with the 1964 Decla-
ration of Helsinki and its later amendments.  

RESULTS
The study included a total of 138 patients (31 females, 
107 males), with a mean age of 35.08 (7–71) years. Re-
garding the mechanism of injury, the injuries occurred 
during the use of riding animals (n=14, 10.1%), com-
bine harvester/tractor equipment (n=14, 10.1%), cattle 
(n=24, 17.4%), saw/ax/hammer (n=47, 34.1%) and 
tractors (n=23, 16.7%) and due to falling from height 
(n=16, 11.6%). Of all cases, 88 (63.8%) were injuries 
of the upper extremities, 47 (34%) were injuries of the 
lower extremities, and 3 (2.2%) were spinal injuries 
(2.2%) (Table 1). 

Of all accidents, 23 (16.7%) occurred in spring, 
66 (47.8%) in summer, 30 (21.7%) in autumn, and 19 
(13.8%) in winter. Eighty-two (59.4%) patients pre-
sented with fractures. While surgical intervention was 
performed in 36 (26.1%) cases with fracture and/or 
tendon injury, conservative treatment was performed 
in 67 (48.6%) cases with fractures. Skin suturing was 
performed in the emergency room in 26 (18.9%) pa-
tients with a skin cut. Replantation was performed in 
2 of the 9 cases with finger loss. In the remaining 7 
cases, the injury was due to the use of combine har-
vester/tractor equipment and, in 2 of them, no repair 
was possible and stump closure was performed. Skin 
integrity was impaired in 51 (36.95%) cases: superficial 
cuts (n=27), finger loss (n=9), tendon injury (n=9), 
and open fracture (n=6). 

The average distance between the accident location 
(village) and the hospital was 25.39 km (range: 1–65 
km). In 7 cases, it took more than 72 hours before the 
patient came to the emergency department. While 4 
of these patients stated that they could not reach the 
hospital due to winter conditions and transportation 
problems, the other 3 reported that they sought medi-
cal treatment only after their complaints continued 
as they initially thought that they were well. The time 
to admission was ≥24 hours in 30 (21.7%) cases. The 
average time from accident to admission for patients 
other than the abovementioned 7 cases was 10.3 hours 
(range: 1–72 hours). 

There was a statistically significant relationship be-
tween mechanism of injury and season, sex, and site 
of injury (p=0.001) (Table 2). Cattle-related injuries 
were more common in women (p=0.001). No statis-
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Table 1. The number of cases according to injury type

Injury type   n %
Upper extremities   88 63.8
Tendon injury 11
Finger loss 7
Finger fracture / dislocation 14
Distal radius / scaphoid fracture 12
Metacarpal fracture 5
Clavicle / proximal humerus fracture / shoulder 
dislocation

9

Forearm / ulna shaft / radius shaft fracture 9
Superficial skin cut 16

Distal humerus / humerus shaft / olecranon 
fracture

5

Lower extremities                           47 34

Anterior cruciate ligament / medial collateral 
ligament rupture 2
Superficial skin cut / tendon injury 11
Tibia plateau / patella / trochanter major fracture 5
Malleolar fracture 8
Metatarsal fracture / Lisfranc injury / navicular / 
cuboid / calcaneus fracture

14

Quadriceps tendon injury 1
Distal tibia / tibia shaft fracture 4

3
Spine

Lumbar vertebra fracture

3

3
2.2

Total 138
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Table 2. Distribution of mechanisms of injury  

                                                        Mechanism of injury

Use of riding 
animals

Use of combine 
harvester/tractor 
equipment

Cattle-
related

Use of saw/
ax/hammer 

Use of 
tractors 

Falls from 
height

n % n % n % n % n % n % p*

Sex
Male 12 85.7 13 92.9 10 41.7 40 85.1 17 73.9 14 87.5 0.001
Female 2 14.3 1 7.1 14 58.3 7 14.9 6 26.1 2 12.5

Site of injury

Foot 0 0.0 0 0.0 8 33.3 5 10.6 3 13.0 2 12.5 0.001
Ankle 0 0.0 1 7.1 4 16.7 2 4.3 1 4.3 4 25.0
Leg 0 0.0 0 0.0 2 22.2 6 66.7 0 0.0 1 11.1
Knee                     1 16.7 0 0.0 1 16.7 1 16.7 3 50.0 0 0.0
Hip and 
thigh

0 0.0 0 0.0 0 0.0 1 50.0 0 0.0 1 50.0

Elbow 3 21.4 0 0.0 0 0.0 0 0.0 2 8.7 0 0.0
Hand 0 0.0 9 64.3 7 29.2 28 59.6 1 4.3 0 0.0
Wrist 3 21.4 3 21.4 2 8.3 0 0.0 6 26.1 1 6.3
Arm 0 0.0 0 0.0 0 0.0 0 0.0 1 4.3 0 0.0
Spine 1 7.1 0 0.0 0 0.0 0 0.0 1 4.3 1 6.3
Shoulder 1 7.1 0 0.0 0 0.0 0 0.0 3 13.0 5 31.3
Forearm 5 35.7 1 7.1 0 0.0 4 8.5 2 8.7 1 6.3

Area / 
extremity

Lower 
extremities

1 7.1 1 7.1 15 62.5 15 31.9 7 30.4 8 50.0 0.006

Spine 1 7.1 0 0.0 0 0.0 0 0.0 1 4.3 1 6.3
Upper 
extremities

12 85.7 13 92.9 9 37.5 32 68.1 15 65.2 7 43.8

Was skin 
integrity 
impaired?

Yes 0 0.0 8 57.1 3 12.5 39 83.0 1 4.3 0 0.0 0.001

No 14 6 42.9 21 87.5 8 17.0 22 95.7 16 100.0

Season 
of injury

Spring 5 35.7 0 0.0 4 16.7 5 10.6 4 17.4 5 31.3 0.001
Winter 0 0.0 0 0.0 9 37.5 9 19.1 0 0.0 1 6.3
Autumn 0 0.0 0 0.0 4 16.7 20 42.6 4 17.4 2 12.5
Summer 9 64.3 14 100.0 7 29.2 13 27.7 15 65.2 8 50.0

* The chi-square test

Table 3. Patient sex and injury characteristics 
Male Female
n %         n %  p*

Site of injury

Foot 11 10.4 7 21.9 0.940
Ankle 6 5.7 6 18.8
Leg 8 7.4 1 3.2
Knee 4 3.7 2 6.3
Hip and thigh 2 1.9 0 0.0
Elbow 5 4.7 0 0.0
Hand 36 34.0 9 28.1
Wrist 12 11.3 3 9.4
Arm 1 0.9 0 0.0
Spine 3 2.8 0 0.0
Shoulder 7 6.6 2 6.3
Forearm 11 10.4 2 6.3

Area / extremity
Lower extremities 31 29.2 16 50.0 0.072
Spine 3 2.8 0 0.0
Upper extremities 72 67.9 16 50.0

Season of injury

Spring 15 14.2 8 25.0 0.178
Winter 14 13.2 5 15.6
Autumn 21 19.8 9 28.1
Summer 56 52.8 10 31.3

   * The chi-square test 
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tically significant relationship was found between sex 
and site of injury, injured limb, and season (p>0.005) 
(Table 3). There was a significant difference between 
patients with and without skin integrity impairment in 
terms of season and site of injury (p<0.05) (Table 4). 
Skin integrity impairment was more common in hand 
and leg injuries and in accidents occurring in winter 
and autumn. 

There was no significant relationship between dis-
tance-to-hospital and time-to-admission (p=0.183). 
The time to emergency department visit was shorter in 
cases where skin integrity was impaired (p<0.05). No 
significant difference was found between age and site 
of injury, injured limb, or season (p>0.05).

DISCUSSION AND CONCLUSION
Acute agricultural injuries often involve the extremi-
ties and the non-fatal agricultural injuries are mostly 
related to falls, animals, use of machinery, and work-
ing in hazardous environments (2,4,6,7). Farm injuries 
involving the extremities are among the important or-
thopedic problems in developed countries (8), being 
associated with significant morbidity, mortality, and 
costs (5). The present study aimed to investigate the 

mechanisms of such injuries from farm accidents oc-
curring in Turkey, where agricultural activity has an 
important share in the national economy.  

Farm injuries can occur far away from a healthcare 
center (9). Access to health-care can be difficult and 
inadequate due to transportation problems in moun-
tainous and rural areas (3,4,10).  Kumar et al. (3) re-
ported that 38.44% of their patients were admitted to 
hospital 24 hours after injury, and noted that such de-
lays might be due to the lack of transportation vehicles 
and connection roads, forests, wild animals, and road 
blockades (especially in rainy seasons). In our study, 
the rate of admission after ≥24 hours was 21.7%. This 
could be because our study included isolated orthope-
dic injuries only. There was no statistically significant 
relationship between distance-to-hospital and time-to-
admission. Given the harsh winter conditions in the 
region, such as heavy snowfall, this result could be 
caused by transportation problems.

Farm accidents are associated with a wide range 
of injuries, from simple lacerations to limb losses (4). 
Kucaba et al. (1) reported that the level of knowledge 
about first aid among farm workers was insufficient, 
and that most farmers did not take preventive mea-
sures against pesticide poisoning despite their aware-
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Table 4. Skin integrity impairment and other injury characteristics 
Was skin integrity impaired?

                                               Yes                                 No
n % n % p*

Site of injury

Foot 6 11.8 12 13.8 0.001
Ankle 1 2.0 11 12.6
Leg 6 66.7 3 33.3
Knee  1 16.7 5 83.3
Hip and thigh 1 50.0 1 50.0
Elbow 0 0.0 5 5.7
Hand 28 54.9 17 19.5
Wrist 3 5.9 12 13.8
Arm 0 0.0 1 1.1
Spine 0 0.0 3 3.4
Shoulder 0 0.0 9 10.3
Forearm 5 9.8 8 9.2

Area / extremity
Lower extremities 15 29.4 32 36.8 0.229
Spine 0 0.0 3 3.4
Upper extremities 36 70.6 52 59.8

 Season
 of injury

Spring 3 5.9 20 23.0 0.001
Winter 9 17.6 10 11.5
Autumn 19 37.3 11 12.6
Summer 20 39.2 46 52.9

* The chi-square test 
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ness of its perils. Matthew et al. (10) also highlighted 
the need for first aid training in farmers. It has also 
been suggested that the existing studies in the litera-
ture represent only a small portion of all farm injuries, 
and that many patients with minor injuries do not visit 
hospitals (11,12). In our study, though not affected by 
distance from health-care centers, the time to emer-
gency department visit was found to be significantly 
shorter in cases of accidents during which skin in-
tegrity was impaired. This could be explained by that 
the patients did not initially go to hospital for injuries 
without visible signs, such as in the form of closed 
fractures, and that they did so only in the case of fear 
of disability or serious injury due to impaired skin in-
tegrity, with a tendency to underestimate traumas with 
no visible sign as a result of insufficient knowledge.

Farm workers work in certain seasons (9) and, 
depending on harvest times, there might be season-
ality in the annual distribution of farm injuries (4). In 
our study, injuries most frequently occurred in sum-
mer, and there was a significant relationship between 
mechanism of injury and season of injury. This finding 
could be due to an increase in the saw and ax use with 
the start of the forestry and wood-cutting season and 
winter preparations in the post-harvest period, as well 
as to an increase in the use of tractors and other agri-
cultural machinery at the harvest time. 

In the agricultural industry not all farm owners 
employ workers. Many farmers work as operators, 
decision-makers, and workers at the same time (13). 
Farm injuries are prevalent in males (14), and in our 
study we similarly observed a higher rate of injury 
in men, except for cattle-related injuries, which were 
significantly more common in women. This could be 
explained by division of labor, as often women under-
take the task of animal care while men work in more 
difficult tasks requiring physical power.

Injuries of the hand and the upper extremities 
are common, representing 40 to 70% of farm injuries 
(14,15). Finger loss is one of the most common upper 
extremity injuries from the use of agricultural machin-
ery (14). In our study, 77.8% of the cases of finger loss 
were related to agricultural machinery. Replantation is 
not possible in more than half of such accidents, due 
to irreversible damage to the limb. Preventive mea-
sures and increased awareness among farmers could 

be more helpful to minimize disability in such cases.
Injuries of the upper extremities in farm accidents 

have been found to be related to the use of machin-
ery and manual tools, including axes and saws (5,14). 
Similarly, in our study skin integrity impairment was 
prevalent in injuries of the hand and was more com-
mon in winter and autumn, a finding that could be at-
tributed to increased lumbering activity in the region 
during these seasons. Farm injuries have also been re-
ported to be frequently associated with fractures (2,6) 
and, consistently, most (59.4%) injuries in the present 
study were found to have involved fractures, 23.2% of 
which were treated surgically. 

Finally, the major limitations of the present study 
are the retrospective design and the lack of long-term 
follow-up data on patient functional outcomes, mor-
tality, morbidity, costs and loss of labor. In conclusion, 
it was found that the mechanism of injury could vary 
seasonally together with the works performed and ma-
chines used, requiring the routine and widespread use 
of protective equipment during farm activities. The 
time to emergency department visit can vary accord-
ing to whether skin integrity is impaired. As a result of 
the division of labor in families working in agriculture, 
mechanism of injury can also vary by sex.

Conflict-of-Interest and Financial Disclosure
The author declares that he has no conflict of interest 
to disclose. The author also declares that he did not 
receive any financial support for the study.

REFERENCES
1. Kucaba G, Bebło K, Wojtaszek M, Filip D, Muster M, 

Narog M, et al. Evaluation of farmers’ first aid knowledge 
in most common injuries at work in agriculture: a pilot 
study. Eur J Clin Exp Med. 2017;15(1):12–7.

2. Say F, Coşkun HS, Erdoğan M,  Bülbül AM, Gürler D. 
Causes of open fractures: orthopaedic injuries related to 
home-made agricultural vehicles in the Eastern Black 
Sea region of Turkey. Turk J Med Sci. 2016;46:972–6.

3. Kumar R, Singh P. Orthopedic trauma in hilly area of 
Kumaon region: a clinico-epidemiological study. Indian 
J Res Report Med Sci. 2013;3(2):13–5.

4. Copuroglu C, Heybeli N, Ozcan M, Yılmaz B, Çiftdemir 
M, Çopuroğlu E. Major extremity injuries associated 
with farmyard accidents. Sci World J. 2012;2012:314038. 

192

Orthopedic Injuries in Farm AccidentsYuce



Anadolu Kliniği Tıp Bilimleri Dergisi, Mayıs 2021; Cilt 26, Sayı 2

Anadolu Klin / Anatol Clin

193

5. Grandizio LC, Wagner B, Graham J, Klena JC. Upper 
extremity trauma resulting from agricultural accidents: 
mechanism and severity for patients with and without 
upper extremity injury. Hand. 2018;13(4):384–90.

6. Rathje C, Venegas A, Helmer SD, Drake RM, Ward JG, 
Haan JM.  Pediatric farm injuries: morbidity and mortal-
ity. Kans J Med. 2017;10(4):92–5.

7. Gross N, Young T, Ramirez M, Leinenkugel K, Peek-Asa 
C. Characteristics of work- and non-work-related farm 
injuries. J Rural Health. 2015;31(4):401–9.

8. Bajracharya S. Farm related and wild animals inflicted 
injuries related to orthopaedics: epidemiology and pros-
pects for control. J Nobel Med Coll. 2017;6(2):53–7.

9. Cooper DKC. Accidents in agriculture. Injury. 
1971;3(1):1–8.

10. Hunt ML, Jones MS, Secula D. Are Kentucky farmers 
prepared for farm-related emergencies? J Agromedicine. 
2018;24(1):9–14.

11. Lodhi MFB, Yaqoob M, Pervaiz K, Irfan S, Akram M, 
Durechaman, et al. Agricultural machine injuries: a 
significant cause of morbidity. Pak J Med Health Sci. 
2015;9(2):685–8.

12. Monk AS, Morgan DDV, Morris J, Radley RW. The 
cost of accidents in agriculture. J Agaric Eng Res. 
1986;35:245–57.

13. Volkmer K, Molitor L. Interventions addressing injury 
among agricultural workers: a systematic review. J Agro-
medicine. 2019;24(1):26–34.

14. Yaffe MA, Kaplan FT. Agricultural injuries to the 
hand and upper extremity. J Am Acad Orthop Surg. 
2014;22(10):605–13.

15. Akan AD, Durusoy R, Bai E, Kayalar M, Ada S, Tanik 
FA. Risk factors for hand injuries: relationship between 
agency and finger. Amer J Indust Med. 2012;55(5):465–
73.



Biyo-tıp etiği, muhtaç olanlara gerektiği şekilde yardım etme biçimin-
deki genel ahlaki yükümün, doktorun faaliyetinde somutlaştırılması 
olarak görülür. Bu durumda yardıma gereksinim duyanlar hastalardır 
ve onlara yapılması gereken yardım esas olarak tıbbidir. Yine de he-
kimlik etkinliği sadece teknik gerekleri yerine getirmekle yetinemez; 
öyle ki eğer ahlak boyutu eksikse hekim tıbbı uygulayan bir teknisyen 
olmaktan öteye geçemeyecektir. Ancak bunun da ötesinde, içinde ya-
şadığımız 21. yüzyıla dair nitelendirmelerden biri de biyoteknoloji yüz-
yılı olacağı öngörüsüdür. Bir kısmı şu an için pratiğe geçirilemese de 
tasavvur ötesi olmayan birçok biyoteknolojik atılım ve bunun insan ha-
yatı ve sağlığına etkisi, görmezden gelinemeyecek aşamaya gelmiştir. 
İşte bu dönemde tıbbi işlemlerin sadece ahlaki tarafına vakıf olmanın 
da ötesine geçilerek felsefi bir tartışma ve yaklaşıma her zamankinden 
daha fazla ihtiyaç vardır.

Türkiye’nin ilk ve tek tıp ve insani bilimler merkezi Beşikçizade Tıp ve 
İnsani Bilimler Merkezi—BETİM tarafından yayımlanan bu önemli eser 
tıbbın felsefi yönü ile de ilgilenen okurlar için vazgeçilemez bir başvu-
ru kaynağı olacaktır.
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An Evaluation of Tp-e Interval and its 
Associations with Electrolyte Imbalances in 
the Electrocardiography of Elderly Patients 
on Hemodialysis 

Yaşlı Hemodiyaliz Hastalarının Elektrokardiyografisinde 
Tp-e Aralığının ve Elektrolit Bozuklukları ile İlişkisinin 
Değerlendirilmesi
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Abstract 
Aim: Sudden cardiac death (SCD) due to arrhythmias is a major cause of death in elderly patients 
on hemodialysis (HD). It has been found that prolonged Tp-e interval (Tpe) on electrocardiography 
(ECG) and increased Tpe/QTc ratio are strongly associated with SCD. In this study, we aimed to inves-
tigate the effects of changes in serum electrolyte levels on the pre- and post-HD ECG parameters, 
particularly Tpe.
Methods: The study included 160 HD patients (with no disease or medication known to affect the 
QT interval) and 80 age- and sex-matched controls with normal kidney functions. All participants 
were aged 55 years or older. Pre- and post-HD serum electrolyte values and ECG recordings were 
obtained. The heart rate, QRS interval, QTc, Tpe, and Tpe/QTc values were calculated. The pre-HD 
data were compared with the post-HD data as well as with controls. 
Results: The pre- and post-HD Tpe (p<0.001 for both comparisons) and Tpe/QTc (p=0.024 and 
p<0.001, respectively) values were significantly higher in the HD group than in the control group. 
The post-HD Tpe and Tpe/QTc values were significantly increased compared to the pre-HD values 
(p<0.001 for each comparison). The pre-HD Tpe was longer in patients with hypocalcemia or hy-
perphosphatemia than in normocalcemic and normophosphatemic patients (p=0.04 for both data-
sets). ΔTpe was significantly correlated with Δcalcium (r=-0.19, p=0.02) and Δphosphorus (r=-0.23, 
p=0.004). 
Conclusion: In the elderly patients on HD, Tpe, which was prolonged before HD, was even more 
prolonged after HD. Hypocalcemia and hyperphosphatemia may be among the underlying factors.
Keywords: electrocardiography; hemodialysis; sudden cardiac death; Tpe interval; Tpe/QTc ratio 

Öz
Amaç: Aritmilere bağlı ani kardiyak ölüm (AKÖ), yaşlı hemodiyaliz (HD) hastalarında başlıca ölüm 
nedenlerindendir. Elektrokardiyografide (EKG) uzamış Tp-e aralığı (Tpe) ve artmış Tpe/QTc oranı ile 
AKÖ arasında güçlü bir ilişki olduğu bulunmuştur. Bu çalışmada serum elektrolit düzeylerindeki de-
ğişikliklerin HD öncesi ve sonrası EKG parametreleri, özellikle de Tpe üzerindeki etkilerini araştırmak 
amaçlanmıştır.
Yöntem: Çalışma (QT aralığını etkilediği bilinen bir hastalığı veya ilaç kullanımı olmayan) 160 HD has-
tası ve normal böbrek fonksiyonlarına sahip, yaş ve cinsiyet uyumlu 80 kontrol içerdi. Tüm katılım-
cılar 55 yaş ve üzeri idi. HD öncesi ve sonrası serum elektrolit değerleri ve EKG kayıtları elde edildi. 
Kalp hızı, QRS aralığı, QTc, Tpe ve Tpe/QTc değerleri hesaplandı. HD öncesi veriler, HD sonrası veriler 
ve kontroller ile karşılaştırıldı. 
Bulgular: HD öncesi ve sonrası Tpe (iki karşılaştırma için de p<0,001) ve Tpe/QTc (sırasıyla p=0,024 
ve p<0,001) değerleri kontrol grubuna kıyasla HD grubunda anlamlı biçimde daha yüksekti. HD 
sonrası Tpe ve Tpe/QTc değerleri, HD öncesi değerlere kıyasla anlamlı biçimde artmıştı (her karşı-
laştırma için p<0,001). HD öncesi Tpe, hipokalsemi veya hiperfosfatemili hastalarda normokalsemik 
ve normofosfatemik hastalara göre daha uzundu (iki veri grubu için de p=0,04). ΔTpe, Δkalsiyum 
(r=-0,19; p=0,02) ve Δfosfor (r=-0,23; p=0,004) ile anlamlı şekilde koreleydi.
Sonuç: Yaşlı HD hastalarında HD öncesinde uzamış olan Tpe, HD’den sonra daha da uzamıştı. Hipo-
kalsemi ve hiperfosfatemi buna neden olan faktörlerden olabilir.
Anahtar Sözcükler: ani kardiyak ölüm; elektrokardiyografi; hemodiyaliz; Tpe aralığı; Tpe/QTc oranı 
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INTRODUCTION
Chronic kidney disease (CKD) is one of the most prev-
alent diseases, affecting 13.4% of the world population, 
and has a strong and well-established association with 
cardiovascular death (1). 

Hemodialysis (HD) is globally the most common 
type of renal replacement treatment. Sudden cardiac 
death (SCD) is the most common form of cardio-
vascular disease-related death in the HD population 
(2,3), with an increasing incidence with age (4). It is 
well known that acute and chronic imbalances in se-
rum electrolyte levels promote atrial and ventricular 
arrhythmias (5). In patients on HD, serum electrolytes 
such as potassium, calcium, magnesium, and phos-
phorus, which have potential effects on myocardial 
contractility, may deviate from the normal range and 
sometimes reach critical limits. Moreover, the uremic 
environment in HD patients may have an additive 
effect on arrhythmias (6). These hazardous states be-
come more important in a long HD-free period (i.e., 
the Friday to Monday interval). Studies have shown 
that mortality and morbidity are higher in the long 
HD-free weekend interval (7). 

Electrocardiography (ECG), is a well-established, 
cheap, accessible, and easy method for evaluating 
changes of cardiac electrical activity. Recently, Tp-e 
interval (Tpe), which is defined as the interval from 
the peak to the end of the T wave, has been found to 
be associated with SCD (8). Prolonged Tpe is assumed 
to be an ECG sign of transmural dispersion of repo-
larization (9). Several studies reported that prolonged 
Tpe and the Tpe/corrected QT (QTc) ratio were associ-
ated with malignant ventricular arrhythmias (10,11). 
In this study, we aimed to investigate whether HD and 
associated electrolyte imbalances affected the Tpe and 
Tpe/QTc values in elderly patients.

MATERIALS AND METHODS
The cross-sectional included 160 (93 males, 67 fe-
males) consecutive HD patients at the age of 55 years 
and over, with a mean age of 64.80±7.09 years. The 
control group consisted of 80 (40 males, 40 females) 
age- and sex-matched patients with normal renal func-
tions, the mean age of whom was 63.10±6.87 years. 
Only patients on HD three times a week for at least 12 

months were included in the HD group, and the mean 
duration of HD was 65±38 months. We excluded pa-
tients with severe coronary artery disease, ejection 
fraction of <%50, severe heart valve disease, complete 
or incomplete branch block, atrial fibrillation, resistant 
or uncontrolled hypertension, acute infections, hypo- 
and hyperthyroidism, and hepatitis B or C infection. 
We also excluded patients fitted with a pacemaker and 
those on any medication that could have an impact on 
QT interval, such as anti-arrhythmic agents, antide-
pressants or inotropic drugs. Participant demograph-
ics were collected. 

The study was designed to be performed in the 
days following the HD-free weekend interval. Pre-and 
post-HD blood samples were collected and pre- and 
post-HD ECG recordings were obtained. All patients 
received a standard HD prescription for the HD ses-
sion on the study day. The dialysate solution consisted 
of glucose (1 g/L), bicarbonate (32 mmol/L), sodium 
(140 mmol/L), potassium (2 mmol/L), chloride (111 
mmol/L), calcium (1.25 mmol/L), and magnesium (0.5 
mmol/L). 

The pre- and post-HD serum electrolyte (potas-
sium, phosphorus, calcium), creatinine and blood 
urea nitrogen levels were retrieved from the HD re-
cords. Standard echocardiographic evaluations in the 
parasternal and apical positions were also performed. 
Ejection fraction was calculated by using the modified 
Simpson method. 

Tpe measurements
Using standard protocols (supine position, 10 mm/V 
electrical activity, 25mm/sec writing rate), 12-lead elec-
trocardiograms were recorded 10 min before and im-
mediately after (not exceeding 15 min) the HD session 
by an experienced technician and evaluated by an ex-
perienced cardiologist, independent of the clinical data.

Tpe was determined as the interval between the 
peak and the end of the T wave. The end of the T wave 
was defined as the intersection between the tangent of 
the descending limb of the T wave and the isoelectric 
line. At least five consequent T-waves were analyzed in 
precordial leads. The mean values of the data were ob-
tained. A high-resolution camera was used to magnify 
T-waves for calculation. The QT interval was measured 
from the beginning of the QRS complex to the end of 
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the T wave and corrected according to heart rate by 
using the Bazett formula (QTc = QT / √RR interval).

Subjects with U-waves on ECGs were removed 
from the study. T-waves with amplitudes of <0.1 mV, 
negative T-waves, two-phase and notched T waves were 
not analyzed.

Statistical analysis
Statistical analysis was done using the SPSS (21.0) soft-
ware (SPSS Inc., Chicago, IL, USA). Normal distribu-
tion was assessed by the Kolmogorov–Smirnov test. 
Descriptive data were expressed as means and stan-
dard deviations for normally distributed (parametric) 
data and medians (interquartile range) for non-nor-
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Table 1. Demographic and laboratory characteristics

The HD group  (n=160) The control group (n=80) p

Age (years), mean±SD 64.80±7.09 63.10±6.87    0.11

Sex (male), n (%) 93 (58.1) 40 (50)    0.29

Hypertension, n (%) 66 (41.3) 28 (35)    0.29

Diabetes mellitus, n (%) 56 (35) 20 (25)    0.20

Smokers, n (%) 45 (28.1) 25 (31.2)    0.62

LVEF (%), mean±SD 61.31±3.18 61.20±3.28    0.81

Hemoglobin (g/dL), mean±SD 11.04±1.87 13.25±2.38    0.04

Platelets (x10³/μL), mean±SD 204.10±64.61 221.32±57.27    0.12

WBC (x10³/μL), mean±SD 7.44±2.26 7.50±3.08    0.16

Albumin (g/dL), median (IR) 3.81 (3.40–3.90) 4.11±0.41    0.03

Total protein (g/dL), median (IR) 6.60 (6.30–7.00) 7.12±0.81    0.08
IR: interquartile range; LVEF: left ventricular ejection fraction; SD: standard deviation; WBC: white blood cell

Table 2. The pre- and post-HD values (mean±standard deviation) as compared to the control values

Pre-HD (1) Post-HD (2) Control (3) p (1–3) p (2–3) p (1–2)

Urea (mg/dL) 134.76±32.13 40.53±14.99 33.88±9.12 <0.001 0.001 <0.001

Creatinine (mg/dL) 7.59±2.42 2.91±1.18 0.87±0.21 <0.001 <0.001 <0.001

Potassium (mmol/L) 5.44±0.75 3.58±0.46 4.19±0.45 <0.001 <0.001 <0.001

Phosphorus (mg/dl) 5.08±1.38 3.43±0.52 3.26±0.63 <0.001 0.21 <0.001

Calcium (mg/dl) 8.77±0.79 9.43±0.51 9.63±0.48 <0.001 <0.001 <0.001

Heart rate (beat/min) 77.06±12.64 80.91±12.99 78.00±8.05 0.52 0.06 <0.001

QRS interval (ms) 87.02±14.09 88.30±13.73 87.51±13.98 0.82 <0.001 0.006

QTc interval (ms) 420.30±37.72 414.11±44.02 395.35±30.96 <0.001 0.001 0.06

Tpe (ms) 73.64±9.61 81.09±10.20 66.13±7.44 <0.001 <0.001 <0.001

Tpe/QTc ratio 0.18±0.02 0.20±0.03 0.17±0.02 0.024 <0.001 <0.001

Table 3. Correlation analysis of the ΔTpe and laboratory results

ΔTpe

r coefficient p value

Age 0.13 0.11

Δurea -0.85 0.28

Δcreatinine -0.11 0.16

Δpotassium -0.13 0.09

Δcalcium -0.19 0.02

Δphosphorus -0.23 0.004

Table 4. Correlation analysis of the ΔQTc and laboratory results

ΔQTc

r coefficient p value

Age 0.02 0.79

Δurea 0.17 0.03

Δcreatinine 0.15 0.06

Δpotassium 0.04 0.60

Δcalcium 0.66 0.001

Δphosphorus 0.70 0.001
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mally distributed (non-parametric) data. Categorical 
variables were expressed as percentages. Mean values 
were compared between the groups by using the inde-
pendent t-test, while the Mann–Whitney U test was 
used for the comparison of medians. Categorical data 
were compared by Pearson’s chi-square analysis. Pre- 
and post-HD electrocardiographic data were compared 
by the paired samples t-test or Wilcoxon signed ranks 
test, depending on the normality of the data. For all 
tests, a 2-tailed p<0.05 was considered statistically sig-
nificant.

Study ethics
The study protocol was approved by the lo-
cal ethics committee (approval no. 2017-KAEK-
189_2020.06.23_04). Written informed consent was 
obtained from all participants, in accordance with the 
Declaration of Helsinki.

RESULTS
The clinical and laboratory characteristics of partici-
pants are presented in Table 1. As expected, the serum 
urea and creatinine levels were higher in the HD group 
than in the control group. The electrolyte, calcium, 
phosphorus, and potassium values were within the 
normal range or slightly higher in the pre-HD period 
and were found to be substantially decreased after HD 
(p<0.001 for each comparison).

The mean heart rate and QRS interval values 
were higher after HD (77.06±12.64 vs. 80.91±12.99, 
p=<0.001; 87.02±14.09 vs. 88.30±13.73, p=0.006, re-
spectively). The mean QTc interval tended to be short-
er after HD (420.30±37.72 vs. 414.11±44.02, p=0.06). 
Tpe was longer in the pre-HD group than in the con-
trol group, and further increased after HD (66.13±7.44 
vs. 73.64±9.61 vs. 81.09±10.20, respectively, p=0.001 
for all). Similarly, the Tpe/QTc ratio was higher in the 
pre-HD group than in the control group (0.18±0.02 vs. 
0.17±0.02, p=0.024) and was further increased after 
HD (0.18±0.02 vs. 0.20±0.03, p=0.001) (Table 2).

Before HD, Tpe was longer in hypocalcemic than 
in normocalcemic patients (76±9 vs. 72±9 ms, p=0.04) 
(Figure 1) and in hyperphosphatemic than in normo-
phosphatemic patients (75±10 vs. 72±9 ms, p=0.04) 
(Figure 2). ΔTpe was correlated with Δcalcium (r=-

0.19, p=0.02) and Δphosphorus (r=-0.23, p=0.004). 
There was a correlation between ΔTpe and Δpotassium 
(r=-0.13, p=0.09) (Table 3). ΔQTc was correlated with 
Δurea (r=0.17, p=0.03), Δcalcium (r=0.66, p=0.001), 
and Δphosphorus (r=0.70, p=0.001). There was a strong 
correlation between ΔTpe and Δcreatinine (r=0.15, 
p=0.06) (Table 4). 

DISCUSSION AND CONCLUSION
SCD is the major cardiovascular cause of death in pa-
tients on HD. Uremic conditions and electrolyte im-
balances have an additive effect on conventional risk 
factors for cardiovascular disease-related death in the 
HD population (2). ECG is the most feasible and use-
ful tool in clinical practice to determine cardiovascu-
lar disease. We demonstrated that Tpe and Tpe/QTc 
values were altered in elderly patients on HD and ex-
hibited significant changes during HD sessions. These 
changes might increase the risk of SCD in the HD 
population. In our study, in consistence with previous 
studies (12,13), we found that the Tpe and Tpe/QTc 
values were increased after HD, and that they were 
higher in the HD group than in the control group. 
We also found that Tpe and QTc were associated with 
Δcalcium and Δphosphorus. In addition, Tpe was lon-
ger in hypocalcemic and hyperphosphatemic patients 
before HD.

HD is the most prevalent type of renal replacement 
treatment in end-stage kidney disease (14). Although 
there have been many innovations in the HD practice 
(new biocompatible membranes, enhanced volume-
controlled devices, new drugs targeting complications 
of end-stage kidney disease), the mortality and mor-
bidity rates are still markedly high compared to HD-
free individuals (15,16). Rapid electrolyte changes dur-
ing HD sessions are among the factors associated with 
cardiovascular disease-related mortality. Rapid calcium 
and phosphorus changes have been particularly linked 
to the high rates of mortality in HD patients (17,18). 
Moreover, HD itself is associated with several risk fac-
tors for death, such as hypotension episodes and rapid 
electrolyte changes. It is likely that many benefits of 
HD are balanced by such complications.

Most HD centers make ECG assessments every 3 
to 6 months to determine ECG changes. Subacute and 
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chronic ECG changes are discussed with a cardiolo-
gist as many patients on HD are lost due to SCD (3). 
A study reported that 143 (65%) of 221 outpatients on 
HD had ECG abnormalities (19). Awareness of early 
ECG changes and properly modifying the HD prescrip-
tion and other, conventional risk factors might save the 
lives of patients (20). Numerous electrocardiographic 
changes have been identified as having the potential to 
lead to cardiac arrhythmias, including changes of Tpe, 
Tpe/QTc ratio, and QTc duration (10,11). 

QT and T-wave analysis on ECG is used to evaluate 
ventricular repolarization. While the peak point of the 
T-wave displays the epicardial repolarization, the end 
of the T-wave shows the repolarization of M-cells (the 
cells between the endocardial and epicardial layers) 
(9). Hence, Tpe is a measurement of total dispersion 
of repolarization. Consequently, an increase in Tpe or 

Tpe/QTc may result in fatal arrhythmias. In our study, 
both pre-HD and post-HD Tpe and Tpe/QTc values 
were significantly higher in the HD group than in the 
control group. Also, as in previous studies (21,22), 
the values were significantly increased after HD. Tpe 
prolongation has also been reported in type 2 diabe-
tes mellitus (23), hypertrophic cardiomyopathy (24), 
and subclinical hypothyroidism (25). It needs further 
investigation whether the high mortality rates associ-
ated with these clinical entities are related to such ECG 
changes. In the HD population, diabetes mellitus, hy-
pertension, cardiac diseases, and other chronic dis-
eases which contribute to mortality are also prevalent, 
and in our study 41.3% and 35% of the patients had 
hypertension and diabetes, respectively. 

Reports on the QTc duration before and after HD 
are controversial. Although there are studies showing 
that the QTc interval increases after HD (12,26), other 
studies, such as ours, have shown that it is decreased 
(27–30). It has been suggested that the increase in ni-
tric oxide after HD (31) and the change of the renin–
angiotensin system in HD patients (32) reduce QTc 
with various effects. Tang et al. showed that increased 
uremic toxins caused QTc prolongation (33). In our 
study, the change in urea levels was found to be cor-
related with the change in QTc.

It is well known that calcium affects the electri-
cal conduction time (duration of action potential) 
of the myocardium (12). Similar to previous studies 
(12,34,35), we observed Tpe prolongation in hypercal-
cemic patients before HD. Furthermore, as Δcalcium 
increased, ΔQT prolongation and ΔTpe duration also 
increased.

Hyperphosphatemia in chronic renal failure causes 
an increase in fibroblast growth factor 23 (FGF23) 
and results in parathyroid hormone resistance in the 
skeletal system. FGF23 contributes to hypocalcemia 
by suppressing the calcitriol production (36–38). On 
the other hand, hyperphosphatemia has been shown 
to play a role in cardiac fibrosis (39). It has been pre-
viously reported that hyperphosphatemia in HD pa-
tients reduces heart rate variability, which is indicative 
of cardiac autonomic system dysfunction (40). These 
effects suggest that hyperphosphatemia may have an 
effect on action potential in myocytes. In our study, we 
found that Tp-e interval increased in hyperphosphate-
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Figure 1. Tpe interval was higher in hypocalcemic than in normo-
calcemic patients before HD

Figure 2. Tpe interval was higher in hyperphosphatemic than in 
normophosphatemic patients before HD
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mia before HD. We also found that the post-HD phos-
phorus change had an effect on ΔQTc and ΔTpe. Ac-
cordingly, HD prescription needs to be modified with 
caution, especially in patients with high phosphorus or 
low calcium levels before HD. 

Finally, our sample size was greater than that of 
most previous studies and, to our knowledge, this was 
a first study in elderly HD patients on this subject. 
However, our study also has several limitations. We 
did not have patient follow-up data on ventricular ar-
rhythmias, and we did not evaluate parameters such as 
arterial pH, bicarbonate (HCO3-), and fluid changes. 
Detailed evaluations of echocardiographic parameters 
together with Tpe and Tpe/QTc values could be ben-
eficial. In conclusion, many elderly patients on HD 
exhibit ECG changes, including prolonged Tpe and 
increased Tpe/QTc values, and there is a need for fur-
ther longitudinal studies to investigate whether these 
changes are related to increased morbidity and mortal-
ity as well as to SCD. 
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Bazen gençlerde, daha sıklıkla da yaşlanma ile birlik-
te, erkeklerin birçoğunda prostat ve idrar yolları ile ilgili 
hastalıklar görülebilmektedir. Prostat konusunda doğ-
ru bilgiye ulaşmak isteyenler için hazırlanmış bu kitap-
ta; prostatın yapısı, fonksiyonları, hastalıkları, hastalık-
lardan korunma, alternatif ve tamamlayıcı tıp uygula-
maları sade bir dille anlatılmaya çalışılmıştır. 

Prof Dr
Ali İhsan Taşçı
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Abstract
Aim: In this study, we aimed to investigate the relationship between sphenoid sinus pneuma-
tization and the angle of the Eustachian tube.
Methods: The study included a total of 158 patients. The Eustachian tube angle (ETA) was 
measured and sphenoid pneumatization was classified in the coronal plane. 
Results: According to the coronal classification of sphenoid pneumatization, 52 (16%) hemi-
sphenoids were type 1, 177 (56%) hemi-sphenoids were type 2, and 87 (27.5%) hemi-sphe-
noids were type 3. According to the sagittal classification, 24 (7.6%) hemi-sphenoids were 
pre-sellar, 101 (32%) hemi-sphenoids were sellar, and 191 (60.4%) hemi-sphenoids were post-
sellar. The mean ETA in coronal classification was 24.71±3.35, 25.03±3.24, and 25.90±3.10 de-
grees for the type 1, type 2, and type 3 classes, respectively. The angle showed a gradual 
increase from type 1 to type 3, and it was found that ETA was statistically significantly wider 
in cases with lateral recess pneumatization (type 3, post-rotundum) than in type 2 and type 1 
pneumatizations (p=0.039, p=0.035, respectively).
Conclusion: ETA is increased in patients with lateral recess pneumatization. 
Keywords: anatomy; Eustachian tube; sphenoid sinus 

Öz
Amaç: Bu çalışmada sfenoid sinüs pnömatizasyonu ile Östaki tüpünün açısı arasındaki ilişkiyi 
araştırmak amaçlanmıştır.
Yöntem: Çalışma toplam 158 hasta içerdi. Östaki tüpü açısı (ÖTA) ölçüldü ve sfenoid pnöma-
tizasyonu koronal planda sınıflandırıldı.
Bulgular: Sfenoid pnömatizasyonunun koronal tasnifine göre 52 (%16) hemi-sfenoid tip 1, 177 
(%56) hemi-sfenoid tip 2 ve 87 (%27,5) hemi-sfenoid tip 3 idi. Sagital tasnife göre 24 (%7,6) 
hemi-sfenoid pre-sellar, 101 (%32) hemi-sfenoid sellar ve 191 (%60,4) hemi-sfenoid post-sellar 
idi. Koronal tasnifte ortalama ÖTA tip 1, tip 2 ve tip 3 sınıfları için sırasıyla 24,71±3,35; 25,03±3,24 
ve 25,90±3,10 derece idi. Açı tip 1’den tip 3’e kademeli olarak artış gösterdi ve ÖTA’nın lateral 
reses pnömatizasyonlu hastalarda (tip 3, post-rotundum) tip 2 ve tip 1 pnömatizasyonlara 
kıyasla istatistiksel olarak anlamlı biçimde daha geniş olduğu tespit edildi (sırasıyla p=0,039; 
p=0,035).
Sonuç: Lateral reses pnömatizasyonlu hastalarda ÖTA artmaktadır. 
Anahtar Sözcükler: anatomi; Östaki tüpü; sfenoid sinüs
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INTRODUCTION
The Eustachian tube (ET) is located at the junction 
between the ear and nasopharynx and is critical for 
the regulation of middle ear pressure. Also, it has pro-
tection (from nasopharyngeal secretion and sound 
pressure) and clearance functions for the middle ear. 
With these functions, it plays an important role in the 
middle ear physiology. Impairment of these functions 
leads to the development of otitis media due to nega-
tive pressure and contamination with microorganisms. 
If the dysfunction continues, chronic illness and com-
plications may occur.

The anatomical features and angle of the ET, 
which is composed of cartilage and bone segments, 
are critical for the performance of its functions. The 
Eustachian tube angle (ETA) is more horizontal and 
shorter in children than in adults (1). Increased ETA 
has been reported to be one of the factors decreasing 
the frequency of otitis media in adults (2). Studies have 
shown that the ET is short, more horizontal and floppy 
in groups at risk for otitis media (such as individuals 
with Down’s syndrome and craniofacial anomalies) 
(3). It has also been reported that a more horizontal 
ET may contribute to the development of chronic oti-
tis media (4). As a result, ETA is one of the determi-
nant anatomical features for ET functions. In addition, 
it has been reported to play an important role in pre-
venting nasopharyngeal reflux in the middle ear (3,5).

Sphenoid sinuses are highly variable in their con-
figuration. Traditionally, sphenoid aeration has been 
classified in the sagittal plane corresponding to the 
extension of pneumatization around the sella turcica. 
This classification has three types: conchal, pre-sellar, 
and sellar (6). “Post-sellar” has also been defined in an-
other classification, resulting in four levels in the sagittal 
plane (7). However, pneumatization of the sphenoid 
can extend in different directions, where the greater 
sphenoid wing, posterior orbital wall, pterygoid pro-
cesses and lesser sphenoid wing can be affected (8). 
The greater sphenoid wing and pterygoid process 
pneumatization result in a recess that is termed spe-
cifically as the lateral recess. This recess refers to the 
sphenoid pneumatization lateral to the plane between 
the Vidian canal and foramen rotundum and, accord-
ing to this plane, a new practical coronal sphenoid 
classification has been established (9). 

The squamous and petrous parts of the temporal 
bone and the greater wing of the sphenoid bone togeth-
er constitute the osseous portion of the ET, and the ET 
opens into the nasopharynx along the posterior edge 
of the medial pterygoid plate. In addition, it is known 
that sphenoid aeration can extend to the greater wing 
and pterygoid process. However, to our knowledge, no 
study has yet investigated this close relationship and 
how ETA is affected by sphenoid aeration, particularly 
lateral recess pneumatization. The present study aimed 
to investigate this relationship of sphenoid pneumati-
zation and ETA against the Frankfort horizontal plane.

MATERIALS AND METHODS
Participants
We retrospectively reviewed the temporal CT scans of 
158 consecutive patients who presented to our otolar-
yngology clinic at the Ankara Numune Training and 
Research Hospital with various ear problems (e.g., 
chronic otitis media with or without suppuration, 
conductive hearing loss, otalgia) between 2013 and 
2016. Inclusion criteria were age >18 years, no his-
tory of trauma, sphenoid infection and otologic and 
rhinologic surgery, and availability of 0.5 mm multi-
slice CT images with coronal reconstructions. A total 
of 316 Eustachian tubes and hemi-sphenoid sinuses 
were evaluated. Patient data (age, sex, extent of sphe-
noid pneumatization, and ETA) were obtained retro-
spectively. 

Measurements 
A 64-slice multidetector CT system (Aquilion, Toshiba 
Medical Systems, Shimoishigami, Otawara-Shi, Japan) 
was used for CT imaging and the images were evaluated 
and the parameters were measured on the Aquarius 
Workstation V3.6 (TeraRecon, San Mateo, CA, USA). 
Imaging parameters included a slice thickness and re-
construction interval of 0.5 mm, and a field of view of 
21.8x28.8 cm. Images ranging from 200 to 400 slices 
were reconstructed using a classical filtered back-pro-
jection. The images were evaluated and measured sepa-
rately by two experienced radiologists. The sagittal and 
coronal sphenoid classifications were accepted based on 
consensus and the ETA was calculated as the mean of 
two separate angle measurements. 

Sphenoid Pneumatization and the Eustachian Tube Angle
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In sphenoid pneumatization classification, each 
side of the sphenoid is separated into 4 groups in the 
sagittal plane and 3 groups in the coronal plane. The 
sagittal plane sphenoid pneumatization is classified 
according to the aeration of the sella turcica (con-
chal, pre-sellar, sellar or post-sellar classes) (6,7). In 
the coronal plane, the lateral recess pneumatization 
is classified according to the plane between the Vid-
ian canal (VC) and foramen rotundum (FR), as pre-
viously described (9). Type I (pre-Vidian) refers to 
pneumatization extending from the midline to the 
medial edge of the VC (Figure 1: Patient 1, Image a, 
left hemi-sphenoid). Type II (pre-rotundum) refers to 
pneumatization extending to the lateral edge of the FR 
(Figure 1: Patient 1, Image a, right hemi-sphenoid, and 
Patient 2, Image a, left hemi-sphenoid), and type III 
(post-rotundum) refers to pneumatization extending 
to the lateral edge of the FR (Figure 1, Patient 2, Image 
a, right hemi-sphenoid). The sphenoid sinus volumes 
were calculated automatically with a volume-render-
ing technique on the Aquarius Workstation V3.6. The 
mean volumes of the bilateral sphenoid sinuses were 
calculated separately. 

The multiplanar  reconstruction (MPR) technique 
was used for ETA measurements. Images were stan-
dardized for all patients through the angle of refor-
matted image and adjusted until the basal turns of the 
cochlea were seen to be equal in both coronal and axial 
planes. The axial images were also adjusted in an ante-
rior posterior direction with reference to the Frankfort 
line, defined as the connection of the left infraorbital 
margin with both upper margins of the external audi-

tory meatus. The orifices of the ET (tympanic and pha-
ryngeal) were identified on the axial slices. Each ETA 
was defined as described in previous studies (4,10); the 
pharyngeal orifice of the ET lumen was the point near-
est the pharynx where a loop-shaped lumen appeared, 
the tympanic orifice was the point on the ET closest 
to the appearance of the external auditory canal on a 
cross-sectional image. ETA was defined as the angle 
made by a straight line drawn through the ET lumen 
intersecting the Frankfort line. 

Statistical analysis
Statistical analysis was performed using the SPSS 
(v. 22) software (SPSS, Chicago, IL, USA). Nor-
mal distribution was assessed by the Kolmogorov–
Smirnov test. Continuous variables were presented 
as mean±standard deviation and discrete variables as 
frequencies and percentages. Each side of the ET and 
hemi-sphenoid sinus was included in the analyses 
separately. Hemi-sphenoid sinus aeration was classi-
fied into 4 groups in the sagittal plane and 3 groups 
in the coronal plane as described previously. One-way 
analysis of variance (ANOVA) was used to compare 
ETAs of the sagittal and coronal classes. The Tukey test 
was used for post hoc testing after one-way ANOVA for 
multiple comparisons. p<0.05 was considered statisti-
cally significant.

Study ethics 
The study protocol was approved by the Clinical Re-
search Ethics Committee of the Ankara Numune 
Training and Research Hospital, University of Health 
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Table 1. The mean hemi-sphenoid sinus volumes and Eustachian tube angles according to each sphenoid (sagittal and coronal) class and 
multiple-comparison statistical analyses 

Mean hemi-sphenoid 
volume (cm3)

Eustachian tube 
angle (º)

One-way 
ANOVA

Post hoc (Tukey) 
test

Sagittal classification numbers (n)
Conchal (n=0)
Pre-sellar (n=24)
Sellar (n=101)
Post-sellar (n=191)

-
1.20±0.72 (0.10–3.10)
2.96±1.43 (0.30–7.30)
5.71±2.50 (0.70–15.00)

-
24.75±4.00
25.38±3.27
25.19±3.13    p=0.678

Coronal classification numbers (n)
Type I (pre-Vidian) (n=52)
Type II (pre-rotundum) (n=177)
Type III (post-rotundum) (n=87)

2.36±1.50 (0.10–7.60)
4.15±2.23 (0.50–10.10)
6.45±2.65 (1.90–15.00)

24.71±3.35
25.03±3.24
25.90±3.10     p=0.049

(Type III – Type II) = 
p=0.039
(Type III – Type I) = 
p=0.035
(Type I – Type II) = 
p=0.527
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Sciences (approval no: 1894-2018). The study was con-
ducted in accordance with the principles of the Decla-
ration of Helsinki.

RESULTS
The study included a total of 158 patients (81 males, 
77 females), with a mean age of 39.59±13.87 (18–72) 
years. According to the coronal classification of sphe-
noid pneumatization, 52 (16%) hemi-sphenoids were 
type 1, 177 (56%) hemi-sphenoids were type 2, and 
87 (28%) hemi-sphenoids were type 3. According to 
the sagittal classification, 24 (7.6%) hemi-sphenoids 
were pre-sellar, 101 (32%) hemi-sphenoids were sellar, 
and 191 (60.4%) hemi-sphenoids were post-sellar. The 
mean hemi-sphenoid sinus volumes for each class and 
the relationship of ETA to sphenoid pneumatization 
classes are shown in Table 1. No statistically significant 
correlation was found between ETA and sagittal clas-
sification groups (p=0.678). A statistically significant 
relationship was found between ETA and coronal clas-
sification groups (p=0.049) in one-way ANOVA. The 
second step post hoc test was applied to the coronal 
classification groups and ETA was found to increase 
gradually in the coronal sphenoid sinus classification, 
from type 1 to type 3, and it was found that ETA was 
statistically significantly wider in cases with lateral re-
cess pneumatization (type 3, post-rotundum) than in 
type 2 and type 1 pneumatizations (p=0.039, p=0.035, 
respectively). No difference was found between the 
ETA values of the type 2 and type 1 pneumatization 
groups (p=0.527) (Table 1).

DISCUSSION AND CONCLUSION
The sphenoid sinus is located at the center of the 
cranium near vital structures. Sphenoid sinus pneu-
matization starts as early as 6 months of age and ad-
vances in posterior, inferior and lateral directions, 
which results in a broad variety of pneumatization 
types. The sphenoid sinus reaches its full size during 
adolescence (8). The expansion begins at the ostia and 
first the main sinus cavity is formed with the pneu-
matization of the body of the sphenoid. This anterior 
to posterior progression may extend into the dorsum 

sella and clivus. There may also be pneumatization to 
lateral directions. As the sinus enlarges, some of the 
neighboring structures create bony prominences and 
related recesses inside the sinus. As one of the neigh-
boring structures is the ET, these close relationships 
can affect each other during development and there 
are specific types of developmental ET anomaly that 
enter into the sphenoid body or sinus (11). The lateral 
recess is formed through the aeration of the pterygoid 
process and greater wing, and the foramen rotundum 
and Vidian canal create a prominence. The increase of 
the distance of these two prominences correlates with 
the pneumatization of the lateral recess. As it is known 
that facial nerve position changes with increased tem-
poral bone pneumatization (12), the aim of this study 
was to investigate whether ETA is affected by an in-
crease in sphenoid pneumatization, particularly lateral 
recess pneumatization. To our knowledge, no previous 
study has focused on this relationship. 

The most widely used classification for sphenoid 
pneumatization is based on the extension of pneuma-
tization around the sella turcica and comprises the 
conchal, pre-sellar, and sellar classes (6). This classi-
fication was the result of the transsphenoidal surgery 
focus on the sellar region. Some authors have further 
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Figure 1. Examples from two patients show the type of pneumatiza-
tion in the coronal plane on computed tomography and its relation-
ship to the ipsilateral Eustachian tube angle (ETA). The images show 
(a) the coronal plane of the sphenoid and (b) the multiplanar recon-
struction process of the computed tomography images. 

Patient 1: image a) right sphenoid classified as type 2 and left sphe-
noid classified as type 1, b) the left ETA is narrow (21º). Patient 2: 
image a) left sphenoid classified as type 2 and right sphenoid clas-
sified as type 3, b) the right ETA is wider (34º). The green line is 
the line parallel to the Frankfort standard plane at the level of the 
Eustachian tube tympanic orifice and the red line is the line of the 
Eustachian tube lumen.
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subdivided the sellar class into sellar and post-sellar 
classes, highlighting the extension of pneumatization 
beyond the sella posterior wall level (7). Together with 
the growing interest in the endoscopic endonasal ap-
proach to the middle cranial fossa, Meckel’s cave and 
petrous bone, lateral pneumatization is taken into con-
sideration. There have been attempts to classify lateral 
pneumatization and in a previous study it was simpli-
fied and the number of classes was reduced to 3 (8,9). 
This classification is based on whether or not the aera-
tion of the sphenoid extends the foramen rotundum 
and Vidian canal plane. In the present study, both sag-
ittal and coronal plane sphenoid classifications were 
used and hemi-volumes were also measured. 

The ET is composed of fibrocartilaginous and bony 
parts and its anatomical features have functional and 
physiological effects. Impairment of the tube function 
plays a role in middle ear pressure and may result in 
chronic otitis media. One of the anatomical features is 
the angle, which may play a critical role in the physi-
ology (2–5). Compared with adults, the ET is more 
horizontal in children and the angle increases pro-
portionally with age until 6–7 years of age (1). It has 
been speculated that this is the factor that decreases 
middle ear pathologies with age. There are also data 
that support this theory, showing that patients with 
Down’s syndrome and craniofacial anomalies have a 
more horizontal ET and additional structural anoma-
lies of the ET and have more middle ear disease (3). In 
addition, it has been found that a more horizontal ET 
might contribute to chronic otitis media (4,13). 

Previous studies involving ETA measurements fo-
cused on the role of the ET in patients with chronic 
otitis media (13–15). In those studies, the angle was 
measured according to a longitudinal line between ex-
ternal auditory canals and the longitudinal axis of the 
ET. Recent techniques allow simple and accurate ETA 
measurements. The MPR technique allows the angle to 
be measured precisely and, with measurement of the 
angle against the Frankfort line, the angle is measured 
in its anatomical position (1,4). In the present study, 
ETA was measured precisely with the MPR technique 
and the relationship to sphenoid pneumatization was 
examined. The results showed that patients with type 
3 (post-rotundum) lateral pneumatization in the coro-

nal classification had an increased ETA. Therefore, it 
can be concluded that sphenoid lateral pneumatiza-
tion might be an easy predictor of ETA and may indi-
rectly play an important role in the ET function. 

Furthermore, decreased mastoid volume has been 
shown to be a risk factor for otitis media, and vice 
versa. Mastoid pneumatization in patients with cys-
tic fibrosis has been reported to be larger than in the 
normal population, suggesting a protective effect (16), 
whereas smaller mastoid pneumatization in patients 
with chronic otitis media suggests a susceptibility to 
middle ear pathologies (13). Therefore, there have been 
several studies focusing on mastoid aeration and its re-
lationship to the ET, with some reporting contracted 
mastoid and chronic middle ear pathologies in asso-
ciation with more horizontal ETAs (13). Yegin et al. 
also reported a positive correlation between ET length 
and mastoid aeration (10), and stated that, though not 
to a statistically significant level, the mastoid volume in-
creased with an increase in ETA. In addition to all these 
findings about the relationship between ET and mas-
toid aeration, Hindi et al. investigated the relationship 
between mastoid pneumatization and pneumatization 
of the sinuses, and reported a positive correlation only 
with sphenoid sinus pneumatization (17). Therefore, 
to be able to clarify these relationships, there is a need 
for studies to investigate all these parameters (ETA, 
mastoid pneumatization, and sphenoid pneumatiza-
tion) together in larger series including different stages 
of chronic ear diseases.

In conclusion, the present study was the first to ana-
lyze the relationship between sphenoid pneumatization 
and ETA. Our results show that lateral recess pneumati-
zation is associated with increased ETA. Therefore, the 
presence of sphenoid lateral pneumatization can give a 
clue about ETA and could therefore indirectly give an 
idea about ET function. Further studies are needed to 
verify these findings and investigate sphenoid lateral 
pneumatization in middle ear pathologies. 
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Bruksizm Varlığında ve Yokluğunda, Periodontal Sağlık 
ve Hastalıkta Vasküler Endotelyal Büyüme Faktörü, 
Hipoksi ile İndüklenebilir Faktör 1-Alfa ve Bakteriyel 
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Abstract
Aim: In this study, we aimed to evaluate the possible changes in hypoxia markers and bacterial compo-
nents in patients with periodontitis and bruxism. 
Methods: Four study groups were created: 20 healthy individuals without bruxism (Group 1), 20 periodon-
titis patients without bruxism (Group 2), 20 healthy individuals with bruxism (Group 3), and 20 periodon-
titis patients with bruxism (Group 4). Plaque index, gingival index, and clinical attachment levels were 
recorded and gingival crevicular fluid (GCF) and dental plaque samples were taken. The GCF vascular 
endothelial growth factor (VEGF) and hypoxia-inducible factor 1-alpha (HIF-1α) levels were determined. 
Subgingival plaque samples were evaluated for 5 bacterial species (Aggregatibacter actinomycetem-
comitans, Porphyromonas gingivalis, Tannerella forsythia, Treponema denticola, and Fusobacterium nu-
cleatum). 
Results: Compared to patients with periodontitis, plaque index, gingival index, and clinical attachment 
levels were significantly lower in healthy individuals. The GCF and serum levels of VEGF and HIF-1α were 
similar (p>0.05). The A. actinomycetemcomitans, T. denticola, and F. nucleatum counts did not differ 
significantly between the study groups (p>0.05). P. gingivalis counts were lowest in Group 1 and increased 
with both periodontitis and bruxism. T. forsythia counts were higher in Group 1 and Group 2 than in Group 
3 and Group 4. The levels in Group 1 were lower than those in Group 2. 
Conclusion: Individuals with and without bruxism were found to be similar in terms of hypoxia in peri-
odontal health and disease. However, one of the major oral pathogens, P. gingivalis, is affected by the 
presence of bruxism, regardless of periodontitis. 
Keywords: bruxism; hyperocclusion; hypoxia; periodontitis; subgingival microorganisms 

Öz
Amaç: Bu çalışmada periodontitis ve bruksizm hastalarında hipoksi belirteçlerindeki ve bakteriyel bileşen-
lerdeki olası değişiklikleri değerlendirmek amaçlanmıştır. 
Yöntem: Dört çalışma grubu oluşturuldu: bruksizmi olmayan 20 sağlıklı birey (Grup 1), bruksizmi olmayan 
20 periodontitis hastası (Grup 2), bruksizmi olan 20 sağlıklı birey (Grup 3) ve bruksizmi olan 20 periodon-
titis hastası (Grup 4). Plak indeksi, gingival indeks ve klinik ataçman seviyesi kaydedildi, dişeti oluğu sıvısı 
(DOS) ve dental plak örnekleri alındı. DOS’taki vasküler endotelyal büyüme faktörü (VEBF) ve hipoksi ile 
indüklenebilir faktör 1-alfa (HİF-1α) seviyeleri belirlendi. Subgingival plak örnekleri 5 bakteri türü (Aggre-
gatibacter actinomycetemcomitans, Porphyromonas gingivalis, Tannerella forsythia, Treponema denticola 
ve Fusobacterium nucleatum) için değerlendirildi.
Bulgular: Plak indeksi, gingival indeks ve klinik ataçman seviyesi periodontitis hastalarına kıyasla sağlıklı 
bireylerde anlamlı biçimde daha düşüktü. DOS ve serum VEBF ve HİF-1α seviyeleri benzerdi (p>0,05). A. 
actinomycetemcomitans, T. denticola ve F. nucleatum sayıları çalışma grupları arasında anlamlı farklılık 
göstermedi (p>0,05). P. gingivalis sayıları Grup 1’de en düşük olup hem periodontitis hem de bruksizm ile 
artmaktaydı. T. forsythia sayıları Grup 1 ve Grup 2’de Grup 3 ve Grup 4’e göre daha yüksekti. Grup 1’deki 
seviyeler ise Grup 2’dekinden düşüktü.
Sonuç: Bruksizmi olan ve olmayan bireyler, periodontal sağlık ve hastalıkta hipoksi bakımından benzer 
bulunmuştur. Bununla birlikte, başlıca oral patojenlerden biri olan P. gingivalis, periodontitisten bağımsız 
olarak bruksizm varlığından etkilenmektedir. 
Anahtar Sözcükler: bruksizm; hiperkoklüzyon; hipoksi; periodontitis; subgingival mikroorganizmalar
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INTRODUCTION
Periodontitis is an irreversible inflammatory disease 
of the periodontal tissues caused by the conversion 
of a symbiotic microbiota into a dysbiotic state. Sys-
temic, genetic, or environmental factors can contrib-
ute to this change (1,2). While the microbiota causes 
inflammation, the host is the responsible for peri-
odontal destruction with increased proteinases and 
destruction of connective tissue fibers (2,3). Bruxism 
is the major cause of occlusal trauma and may lead to 
hypoxic conditions in the subgingival area by caus-
ing stasis on blood vessels of the periodontal ligament 
(4). Occlusal trauma is one of the factors contributing 
to the progress of periodontal inflammation and can 
be defined as tissue destruction and/or injury leading 
to periodontal tissue changes as a result of excessive 
occlusal forces or hyperocclusion (5). Although there 
is a lack of evidence, previous studies reported that 
excessive occlusal forces facilitated the progression of 
inflammation into deep tissues, suggesting accelerat-
ed periodontal destruction around teeth with occlusal 
trauma and increased mobility (6,7). Recent animal 
studies found that occlusal trauma led to increased 
osteoclastic activity and alveolar bone loss (6,7). One 
possible mechanism suggested for the progression of 
periodontal destruction with excessive occlusal forces 
is that tooth mobility creates a subgingival environ-
ment conducive to overgrowth by periodontal patho-
gens (8). A possible association with occlusal trauma, 
microbiota and periodontal inflammation might be 
hypoxia due to periodontal pathogens such as Por-
phyromonas gingivalis and Fusobacterium nucleatum 
(9,10). Furthermore, apart from periodontal infec-
tion, hypoxia can lead to inflammation with up-reg-
ulating pro-inflammatory mediators such as receptor 
activator of nuclear factor-kB ligand (RANKL) and 
interleukin (IL)-1β (11–13). However, the associa-
tion of hypoxia, traumatic occlusion, and subgingival 
microbiota in periodontal health and disease was not 
evaluated in previous studies. 

Evidence shows that traumatic occlusion alters the 
biochemical and physical structure of the surrounding 
tissues (7,14,15). Compression that occurs in the peri-
odontal ligament after excessive occlusal loads causes 
ischemia by blocking the blood flow and changing the 
vascular structure (16,17). Ischemia leads to hypoxia 

and hypoxia induces the synthesis of pro-inflammato-
ry cytokines such as interleukin (IL)-1β and collagen 
degrading enzymes such as matrix metalloprotein-
ase-8 in periodontal ligament cells and gingival fibro-
blasts (18,19). 

Hypoxia and inflammation are closely related since 
hypoxia increases inflammation and inflammation re-
sults in further hypoxic alterations in the periodontal 
tissue (9,20). The presence of inflammation in gingival 
tissues was reported to increase hypoxia while the ab-
sence of inflammation in gingiva was associated with 
normal oxygen levels (9). In this relationship, the role 
of periodontal pathogens cannot be neglected. Low 
vascularization and oxygen tension after hypoxia fa-
vor anaerobic bacterial strains which mostly lead to 
microbial dysbiosis (19). On the other hand, the exis-
tence and abundance of anaerobic bacteria or bacterial 
products such as lipopolysaccharides (LPS) might also 
cause hypoxia (21). In this regard, studies reported that 
P. gingivalis and hypoxia induced RANKL, inflamma-
tory cytokine, and apoptotic marker levels synergisti-
cally (9,12). Hypoxia acts through hypoxia-inducible 
factors (HIF); HIF-1α and HIF-1α synthesis in gin-
gival tissues is triggered by both lipopolysaccharides 
and hypoxia (22). Increase in hypoxia and periodontal 
HIF-1α levels could be an indicator of a hypoxic state 
and inflammation in the periodontium (13,23,24). Re-
cently, Vasconcelos et al. reported increased levels of 
HIF-1α and VEGF in periodontal inflammation (24). 
Also, Afacan et al. demonstrated up-regulated HIF-1α, 
VEGF, and TNF-α levels which were suggested to be 
correlated with the severity and extent of periodontal 
inflammation (20).

The available studies regarding the effects of oc-
clusal trauma on cytokine and mediator levels in the 
gingival tissue did not include an evaluation of subgin-
gival microorganisms and hypoxia markers. Therefore, 
in this study we aimed to evaluate the possible changes 
in hypoxia markers and bacterial components of the 
gingival curriculum of teeth with excessive occlusal 
load. We also performed an evaluation of the GCF lev-
els of VEGF and HIF-1α and a semiquantitative deter-
mination of dysbiotic microbiota in subgingival dental 
plaque. 

Bruxism, Hypoxia, and Periodontitis
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MATERIALS AND METHODS
The study was conducted at the Department of Oral and 
Maxillofacial Surgery and Department of Periodontol-
ogy of the the Tokat Gaziosmanpaşa University. A to-
tal of 80 participants were included and divided into 4 
groups of 20 subjects each. Group 1 consisted of healthy 
individuals without bruxism; Group 2, periodontitis 
patients without bruxism; Group 3, healthy individuals 
with bruxism; and Group 4, periodontitis patients with 
bruxism. The sex distribution, mean age, and clinical 
measurements of each group are shown in Table 1.

Individuals who reported bruxism were examined 
at the Department of Oral and Maxillofacial Surgery. 
Individuals who were radiographically and clinically 
diagnosed with bruxism were enrolled in Group 3 and 
Group 4. The participants with no history and evi-
dence of bruxism were enrolled in Group 1 and Group 
2. The occlusal trauma diagnosis was made based on 
the following radiologic and clinical criteria: (i) wid-
ening of periodontal ligament (PDL); (ii) wear facets 
on the occlusal surfaces of the teeth; (iii) tooth mobil-
ity; (iv) tooth migration; (v) temporomandibular joint 
disorder; (vi) pain during chewing; and (vii) pain and 
stiffness in chewing muscles. All examinations were 
performed by an experienced surgeon (NA). 

None of the participants was a smoker. All patients 
and healthy volunteers underwent detailed oral and 
radiographic examination. Full-mouth clinical peri-
odontal measurements were recorded. 

Periodontal clinical parameters
Periodontal health was examined, and the diagnosis 
was made based on the criteria defined by the 2017 
International World Workshop for a Classification of 
Periodontal Diseases and Conditions (25). All peri-
odontitis patients were stage III, grade B. Full-mouth 
clinical attachment level (CAL), plaque index (PI) (26), 
and gingival index (GI) (27) measurements at six sites 
per tooth (mesial, middle and distal aspects of both 
buccal and lingual/palatal surfaces) were performed. 
The CAL levels were measured using a Williams-type 
periodontal probe (Hu-Friedy Co., Chicago, IL, USA). 
The CAL was calculated as the distance in millimeters 
from the cementoenamel junction to the bottom of the 
periodontal pocket.

Dental plaque sampling and determination of 
microorganisms
In the periodontitis groups, the maxillary first/second 
molars with a CAL of 5–6 mm were chosen for dental 
plaque sampling. In the healthy groups, the maxillary 
first/second molars with a sulcus depth of <3 mm, no 
signs of inflammation, no gingival bleeding were cho-
sen for dental plaque sampling. None of the teeth cho-
sen had fillings, crowns, or any other sort of dental ap-
plication. First, the relevant tooth was isolated from sa-
liva with cotton rolls and dried with gauze. After supra-
gingival plaque was removed, no.50 sterile paper points 
were placed inside the periodontal pocket (periodonti-
tis groups) and gingival sulcus (healthy groups). Paper 
points were pushed until resistance was felt. The paper 
point was left in the pocket for 20 seconds and then re-
moved. Five samples were obtained from each patient, 
combined in the same Eppendorf tube, and stored at 
-20°C. The subgingival microbial dental plaque samples 
were analyzed with a DNA isolation system (micro-
IDent Plus®, Hain Lifescience, Nehren, Germany). After 
their collection, all samples were sent to laboratory to be 
analyzed. The micro-IDent Plus test uses the PCR tech-
nique with subsequent reverse hybridization. The pro-
cedure includes the following steps, respectively: DNA/
RNA extraction, amplification of the extracted nucleic 
acid in a subsequent PCR reaction by taq polymerase 
enzyme and biotinylated primers, and the denaturation 
step to obtain single-stranded nucleic acid (amplicon), 
which is required for hybridization. In the hybridization 
stage the single-stranded amplicon specifically binds to 
membrane-bound probes. Following this process am-
plicons are visualized by enzymatic color reaction on 
the membrane. 

The following bacterial strains were determined: 
Aggregatibacter actinomycetemcomitans (A. actino-
mycetemcomitans), Porphyromonas gingivalis (P. gin-
givalis), Tannerella forsythia (T. forsythia), Treponema 
denticola (T. denticola), and Fusobacterium nucleatum 
(F. nucleatum). 

Evaluation of the bacterial analysis
For scoring, a datasheet containing semiquantitative 
bacterial counts was prepared for the micro-IDent kit. 
“-” was considered “0”; “(+)”, score “1”; “+”, score “2”; 
“++”, score “3”, and “+++”, score “4”.
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GCF sampling
After an initial examination, teeth were chosen for 
dental plaque sampling and GCF sampling. GCF sam-
pling was performed at the same teeth and sites as den-
tal plaque sampling, one day after the plaque sampling. 
To prevent any contamination with saliva, the teeth 
were isolated with cotton rolls. The GCF samples were 
taken with paper strips (Periopaper, Pro Flow Inc., 
Amityville, NY, USA). Briefly, the strip was placed into 
the gingival sulcus or periodontal pocket until mild re-
sistance was felt, and allowed to stand for 30 s. Then, 
the strip was removed, placed into an Eppendorf tube 
and immediately frozen at -80ºC until the day of anal-
ysis. In the presence of contamination with saliva or 
blood, samples were repeated after 30 minutes. 

Serum sampling
Venous blood was taken from the antecubital vein 
and allowed to stand for 30 min before centrifugation 

(6,000 rpm for 10 min). After centrifugation, the se-
rum samples were placed into Eppendorf tubes and 
immediately frozen at -80ºC until the day of analysis.

ELISA analysis 
The GCF and serum levels of VEGF (Invitrogen, 
Carlsbad, CA, USA) and HIF-1α (Elabscience Bio-
technology Co., Beijing, China) were measured by 
ELISA. For the GCF samples, 150 µl of phosphate buf-
fer was added to each Eppendorf tube containing one 
paper strip and then mixed by vortex for 1 min. After 
mixing, the strips were removed from the tubes. The 
materials were handled according to the manufactur-
ers’ instructions. 

Intra-examiner reproducibility
All measurements were performed by one calibrated 
examiner, unaware of the study groups. The exam-
iner underwent calibration training at the beginning 
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Table 1. Participant demographics and clinical measurements 
Age Sex Plaque index Gingival index Attachment loss

Group 1 32.06±2.90 14 F
6 M 0.50±0.50 0.50±0.50 2.20±0.75

Group 2 36.90±4.67 14 F
6 M 2.40±0.50 a 2.60±0.50 a 5.35±0.65 a

Group 3 34.89±7.51 15 F
5 M 0.60±0.50 b 0.60±0.50 b 2.00±0.80 b

Group 4 36.76±4.40 13 F
7 M 2.50±0.50 a,c 2.50±0.60 a,c 5.50±0.70 a,c

a p<0.05 vs. healthy individuals without bruxism 
b p<0.05 vs. periodontitis patients without bruxism 
c p<0.05 vs. healthy individuals with bruxism

Table 2. The mean GCF and serum levels of VEGF and HIF-1α
VEGF (GCF) VEGF (serum) HIF-1α (GCF) HIF-1α (serum)

Group 1 61.02±121.05 147.44±147.52 0.06±0.12 0.75±0.52
Group 2 45.64±23.51 132.55±51.90 0.04±0.01 0.91±0.80
Group 3 70.51±173.44 114.58±35.55 0.03±0.00 1.93±2.63
Group 4 122.75±247.64 119.00±26.17 0.04±0.01 0.76±0.60

GCF: gingival crevicular fluid; HIF-1α: hypoxia-inducible factor 1-alpha; VEGF: vascular endothelial growth factor

Table 3. The mean scores of semiquantitative analysis of subgingival bacteria 
A. actinomycetemcomitans P. gingivalis T. forsythia T. denticola F. nucleatum

Group 1 1.25±1.45 0.25±0.77 1.81±1.22 1.25±1.06 2.18±0.75
Group 2 1.75±1.86 2.15±1.04 a 2.90±0.64a 1.90±0.55 2.65±0.49
Group 3 0.68±1.10 1.47±1.21 a,b 2.01±0.82 2.03±0.31 2.02±0.02
Group 4 0.82±1.01 2.64±0.49a,c 3.02±0.65 a 1.70±1.04 2.35±0.49

ª p<0.05 vs. healthy individuals without bruxism 
b p<0.05 vs. periodontitis patients without bruxism 
c p<0.05 vs. healthy individuals with bruxism
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of the study and examined 10 patients not related to 
the study at two separate sessions, 48-h apart. Calibra-
tion was accepted if the percentage agreement between 
measurements at baseline and after 48 h was greater 
than 90%.

Statistical analysis
Power calculations were performed before the baseline 
survey. Eighty participants equally divided into the 4 
study groups provided a statistical power of >80%. The 
data were expressed as mean and standard deviation, 
medians, scores, and percentages as appropriate. Anal-
ysis of normality was performed. For parametric tests, 
one-way ANOVA and Tukey, chi-square and Pearson 
correlation tests were used. For non-parametric tests, 
the Mann–Whitney U and Kruskal–Wallis tests were 
used. All statistical analysis was performed using the 
SPSS (v. 20.0) software. p<0.05 was considered statisti-
cally significant. 

Study ethics
The study protocol was approved by the Medical Eth-
ics Committee of the Tokat Gaziosmanpaşa University 
(approval no. 16-KAEK-024). Written informed con-
sent was obtained from all participants. 

RESULTS 
The sex distribution, mean age, and clinical measure-
ments of each group are shown in Table 1. The mean 
VEGF and HIF-1α levels are presented in Table 2. Semi-
quantitative bacterial counts are summarized in Table 3. 

There was no significant difference in sex distribu-
tion between the groups (p>0.05). Healthy individuals 
were younger than periodontitis patients, but the mean 

ages were similar (p>0.05). The PI and GI values and 
CAL levels of healthy individuals were significantly low-
er than those of periodontitis patients (p<0.05) (Table 
1). There was no significant difference in terms of PI 
and GI values and CAL levels either between Group 1 
and Group 3 or between Group 2 and Group 4 (p>0.05). 

The VEGF levels were similar in the GCF and se-
rum samples (p>0.05) (Figure 1). Likewise, there was 
no significant difference between the GCF and serum 
levels of HIF-1α (p>0.05) (Figure 2). 

All groups exhibited similar counts of A. actinomy-
cetemcomitans, T. denticola, and F. nucleatum (p>0.05). 
The major changes were observed in the P. gingivalis 
evaluation. The P. gingivalis counts, lowest in Group 
1, were found to increase with both periodontitis and 
hyperfunction (p<0.05) (Table 3). T. forsythia counts 
were higher in the groups without occlusal trauma 
than in the groups with occlusal trauma (p<0.05). The 
levels in Group 1 were lower than those in Group 2 
(p<0.05). 

The Pearson correlation test showed a moderate 
negative correlation between the P. gingivalis counts 
and the GCF levels of HIF-1α (r=0.40). 

DISCUSSION AND CONCLUSION
The present study evaluated the hypoxic alterations 
in healthy and diseased periodontium with or with-
out bruxism. The results revealed that the GCF lev-
els of HIF-1α and VEGF were similar in healthy and 
diseased periodontal tissues, and that these levels did 
not change with excessive occlusal loads. In addition, 
among the 5 bacterial species investigated, P. gingiva-
lis was found to be correlated with the GCF levels of 
HIF-1α. Besides, T. forsythia levels were decreased in 
patients with bruxism. 

In the presence of gingival inflammation, brux-
ism is considered to contribute to bone defects by 
leading to occlusal trauma (28), and occlusal trauma 
has been shown to cause a decrease in the amount 
of collagen and vascularization and an increase in 
leukocyte counts in the coronal regions of the peri-
odontal ligament (29). Exacerbated inflammation via 
increased COX-2 and prostaglandine-2 synthesis was 
also reported (30). In addition, Toll-like receptor-4 
and interleukin-1β levels, related to tissue destruction, 
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were found to be elevated in rats with occlusal trauma 
(31). Tissue damage and inflammation in the peri-
odontium lead to ischemia and hypoxia, and hypoxic 
periodontal ligament cells were reported to produce 
RANKL (32,33). Furthermore, it is also suggested that 
increased bone resorption in occlusal trauma is caused 
by increased RANKL expression in the periodon-
tal ligament cells (34,35). Supporting these studies, 
Campos et al. reported that occlusal trauma increased 
osteoclastic activity and alveolar bone loss in rats (6). 
Also, Ispas et al. demonstrated increased tissue damage 
in rats with occlusal trauma (7). However, we found 
no significant difference between the gingival inflam-
mation and clinical attachment levels of periodontitis 
patients with and without bruxism. Since this was a 
cross-sectional study, similarly matched patients were 
enrolled in the study groups. Therefore, it is natural 
that no significant difference was observed between 
the groups in terms of the periodontal parameters in-
vestigated. Longitudinal studies can demonstrate the 
effect of bruxism on periodontal tissues more clearly.

Both hypoxia and pro-inflammatory cytokines, 
also involved in periodontal inflammation, stimulate 
HIF-1α synthesis (21). HIF-1α mediates the short- and 
long-term hypoxic adaptations by upregulating VEGF 
expression, glycolysis, angiogenesis, and immune cell 
recruitment (32,36). VEGF is expressed in a wide range 
of cells, including periodontal ligament fibroblast cells 
(18,37). Recently, Gölz et al. demonstrated that VEGF 
synthesis in PDL fibroblasts was stimulated by both 
hypoxia and LPS of P. gingivalis along with the release 
of matrix metalloproteinase-1 (12). In addition to in-
flammation, mechanical stress can also trigger hypoxia 
and increase HIF-1α and VEGF synthesis in the PDL 
fibroblast cells. Hypoxia, together with mechanical 
forces, can stimulate IL-1β, IL-6, IL-8, TNF-α and 

VEGF expressions in vitro (38). While in the absence 
of hypoxia HIF is rapidly degraded, in the presence 
of hypoxia HIF degradation is inhibited and hypoxia-
related alterations occur. However, it has recently been 
shown that HIF-1α is detectable in healthy gingiva, 
even in the absence of any sign of visible inflamma-
tion (9,11,20,39). Afacan et al. demonstrated increased 
HIF-1α, VEGF and TNF-α levels in the GCF and saliva 
of periodontitis patients, associated with the severity 
of the periodontal inflammation and attachment loss 
(20). In contrast, in a previous study of ours, we found 
no difference in HIF-1α expressions in the gingival 
samples of patients with either periodontitis or dia-
betes and periodontitis (39). The present study aimed 
to determine the HIF-1α and VEGF levels in patients 
with periodontitis and bruxism. Nonetheless, the GCF 
and serum levels of HIF and VEGF were similar in all 
healthy and periodontitis groups, indicating that brux-
ism, which leads to occlusal trauma, did not cause any 
difference in the cytokine levels. A possible reason is 
that either VEGF or HIF-1α is not a specific marker for 
periodontal tissues. These can be synthesized by many 
other cells (32,36), and their levels could be affected by 
other physiological processes in the human body. 

LPS are known to stimulate HIF-1α in monocytic 
cells by inducing the NF-KB pathway and cause a hy-
poxic milieu (21). Gölz et al. suggested that LPS of P. 
gingivalis and hypoxia together could contribute to 
periodontal destruction by increasing reactive oxygen 
species and oxidative stress (40). Though it did not 
specified bacterial strains, a study reported that hy-
poxia altered the bacterial diversity in rats (41). Also, 
Jian et al. demonstrated an up-regulation of pro-in-
flammatory cytokines such as TNF-α, IL-1β, and IL-6 
in the PDL cells subjected to hypoxia and P. gingiva-
lis (42). In contrast, Takedachi reported that HIF-1α 
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Figure 2. The GCF and serum levels of hypoxia-inducible factor 1-alpha (HIF-1α) 
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inhibited IL-6 and -8 expressions in the presence of 
hypoxia in P. gingivalis-induced inflammation (10). 
More recently, Cheng et al. demonstrated that LPS of P. 
gingivalis and hypoxia had a synergistic effect on peri-
odontitis by increasing caspase-1 (9). Taken together, 
these results suggest that hypoxic conditions could 
modify the subgingival microbiota. We performed an 
analysis of 5 periodontal disease-related virulent bac-
terial strains in healthy individuals and periodontitis 
patients with and without bruxism, and found that P. 
gingivalis counts were affected by the existence of both 
periodontitis and bruxism. The increase in P. gingivalis 
levels was also demonstrated as a positive correlation 
between the GCF levels of HIF-1α and the P. gingiva-
lis levels. Orally healthy individuals with bruxism had 
higher P. gingivalis levels compared to those without 
bruxism. P. gingivalis is one of the most important 
bacteria in periodontal disease formation. Hypoxia, 
which is expected to occur due to bruxism, may also 
cause an increase in the amount of anaerobic bacte-
ria, including P. gingivalis. However, we observed that 
T. forsythia levels were affected only by periodontitis, 
and that the study groups exhibited similar levels of A. 
actinomycetemcomitans, T. denticola, and F. nucleatum. 
This similarity could be expected as the inflammation 
levels were similar between the groups.

We used a commercial detection system (Micro-
IDent Plus®, Hain Lifescience, Nehren, Germany) for 
our specific evaluation of bacterial species that could 
lead to dysbiosis. For the first time, Pfister and Eick 
used an early version of this test and reported that it 
was highly sensitive and specific (43). Then the test was 
used by several researchers and found to be effective in 
detecting certain bacterial strains in the microbiologi-
cal diagnosis of periodontal diseases (44,45). Haffajee 
et al. compared the efficacy of the Micro-IDent® sys-
tem with the checkerboard DNA–DNA hybridization 
technique and found that the two methods gave similar 
results for subgingival plaque samples obtained from 
periodontitis patients and healthy individuals (46). 
Commercial detection kits can be clinically useful, re-
quiring less time and labor. 

In conclusion, the present study evaluated the bio-
chemical and microbiological alterations around teeth 
exposed to traumatic occlusion and teeth with normal 
occlusion. The results showed an increase in the P. 

gingivalis levels in patients with bruxism, and a posi-
tive correlation between P. gingivalis and HIF-1α lev-
els. P. gingivalis levels are also expected to increase in 
anaerobic conditions with hypoxia. However, the GCF 
and serum samples showed no difference in terms of 
HIF-1α and VEGF levels. There may be no difference 
in local and systemic markers because inflammation 
levels of the periodontitis patients with and without 
bruxism were moderate and equal. The role of occlusal 
trauma in periodontal inflammation was found to be 
unrelated to the microbiological alterations or hypoxia 
in periodontitis patients. Finally, these results should 
be interpreted considering the limitations of our study, 
which include the sensitivity of the commercial detec-
tion kit, lack of additional biochemical analysis, and 
small size of the study groups. Further studies involv-
ing larger groups and additional biochemical and mi-
crobiological analysis are recommended. 
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Mekteb-i Tıbbiye-i Şahane’nin ilk mezunlarını verdiği 1843 yılın-
dan 1909’a kadar diploma metinleri Türkçe ve Fransızca olarak 
düzenlenmiştir. Metinleri de ufak tefek farklar olmasına rağmen 
aynıdır. Hekimbaşı Salih Efendi’nin 1843 yılında aldığı Mekteb-i 
Tıbbiye-i Şahane’nin 1 numaralı diplomasında; bir kalp içinde 
yer alan Sultan Abdülmecid’in tuğrası, iki yılan iki Asklepion 
asası ile güneş ve bitki dallarıyla sarılmıştır. İstanbul Tıp Fakülte-
si Tıp Tarihi Koleksiyonu’nda bulunan, iç hastalıkları hocası Zo-
eros Paşa’nın17 Şubat 1863 tarihli diploması da aynı formdadır. 

II. Abdülhamid döneminde verilen diplomalarda metin değiş-
memiştir. Diplomaların üstünde padişahın tuğrası bulunmak-
tadır. Türkçe bölümleri izleyen Fransızca metinlerde Mekteb-i 
Tıbbiye-i Şahane adı, “Faculté de Médecine de Constantinople” 
yani “İstanbul Tıp Fakültesi” olarak yer almaktadır. Diploma sa-
hiplerine, “diplôme de docteur en médicine et en chirurgie” (tıp 
ve cerrahi doktoru) unvanı verilmiştir.
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ve 

Mekteb-i Tıbbiye-i Şahane’den 
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Molecular Genetic Aspects of the Diagnosis 
of Myeloproliferative Diseases: the Example 
of Polycythemia Vera 

Miyeloproliferatif Hastalıkların Tanısının Moleküler 
Genetik Yönü: Polisitemi Vera Örneği 
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Volk1, Oksana Gurevich1, Natalia 
Dekhnich1, Krunal Pandav1
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Smolensk State Medical University
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Abstract
Molecular genetic testing is a reliable method for the definitive diagnosis of polycythe-
mia vera (PV). The use of interferon preparations in addition to hydroxyurea and anti-
platelet agents could be associated with better therapeutic outcomes. In this report, we 
present the clinical case of a young patient with asymptomatic PV to demonstrate the 
effectiveness of molecular genetic analysis in PV diagnosis.
Keywords: janus kinase 2; myeloproliferative; polycythemia vera 

Öz
Moleküler genetik testler polisitemi veranın (PV) kesin teşhisi için güvenilir bir metottur. 
Hidroksiüre ve antiplatelet ajanlara ilaveten interferon preparatlarının kullanımı ile daha 
iyi terapötik sonuçlar gözlenebilir. Bu raporda, moleküler genetik testlerin PV teşhisin-
deki etkililiğini göstermek üzere asemptomatik PV’den muzdarip genç bir hastaya dair 
klinik vaka sunulmuştur. 
Anahtar Sözcükler: janus kinaz 2; miyeloproliferatif; polisitemi vera
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INTRODUCTION
Myeloproliferative disorders (MDs) are a group of 
clonal disorders of the hematopoietic stem cells and 
are characterized by the neoplastic proliferation of one 
or more lineages of myelopoiesis, with a change in 
peripheral blood indices (1,2). They can be classified 
according to the presence of the Philadelphia chro-
mosome. Philadelphia-positive MDs include chronic 
myeloid leukemia (CML), which is driven by the Phil-
adelphia chromosome, while polycythemia vera (PV), 
myelofibrosis, and essential thrombocythemia, which 
are not associated with the Philadelphia chromosome, 
are called Philadelphia-negative MDs (2,3). MDs also 
include a nonclassifiable group, which is referred to as 
“unclassified myeloproliferative disorders”.

According to the 2008 World Health Organization 
(WHO) recommendations, the PV diagnosis should 
be made based on the results of clinical, laboratory, 
and histological tests (bone marrow biopsy), ruling out 
any other nosological form of Philadelphia-negative 
MDs. However, there can be discrepancies between 
clinical, laboratory, and histological data in the early 
stages of the disease, leading to difficulty in identifying 
the MD form. Such discrepancies could also be present 
if an inflammatory, metabolic or neoplastic pathology 
is masking the main MD signs and symptoms in any 
form of the disease. 

PV is a clonal MD characterized by the neoplastic 
proliferation of mature myeloid cell lineages, predomi-
nantly erythroid cell lineages. An increase in the red 
blood cell (RBC) count, hemoglobin (Hb) concentra-
tion, platelets (PLT), and leukocytes (WBC) in the pe-
ripheral blood referred to as pancytosis is also seen. The 
erythropoiesis tends to be independent of the physio-
logical regulatory mechanisms. Almost all patients with 
PV are carriers of a janus kinase 2 (JAK2) V617F muta-
tion or another functionally similar mutation. PV is a 
rare (orphan) disease with annual prevalence of 0.4 to 
2.8 cases per 100,000 population and typically presents 
in late adulthood, although it has also been reported in 
younger patients, with a female predominance (1,2).

CASE
In April 2019, a 38-year-old female patient was un-
dergoing treatment for acute bronchitis in the out-

patient setting. The laboratory data were as follows: 
RBC, 5.64×10¹²/L; Hb, 174 g/L; red cell distribution 
width (RCW), 16.8%; hematocrit (HCT), 51.1%; PLT, 
1102×109/L; WBC, 22.9×109/L; stab neutrophil%, 
14%; lymphocyte%, 14%; basophil%, 1%; eosinophil%, 
1%; monocyte%, 3%; and erythrocyte sedimentation 
rate, 1 mm/hr. The patient was then referred to the 
Hematology Center of Smolensk for consultation. In 
May 2019, she denied any complaint during the he-
matology consultation. Although the bronchitis symp-
toms improved, laboratory data showed erythrocytosis, 
leukocytosis, and thrombocytosis. Reviewing the pa-
tient’s medical history, it was found that she had been 
exposed to excessive sun exposure for 10–14 days, 2–3 
times a year during the last five years, and experienced 
extreme stress a year before the detection of the blood 
changes.

Thereafter, a comprehensive laboratory examina-
tion was carried out and the complete blood count 
(CBC) revealed trilineage hyperplasia. The myelo-
gram showed hyperplasia of the granulocytic and 
megakaryocytic germ cell lineages. An increase in the 
number of segmented neutrophils and normoblastic 
hematopoiesis were also noted. Due to increased granu-
locytopoiesis, a slight disturbance in the leukocyte/
erythrocyte ratio was noted: 5/1. The number of mega-
karyocytes per high-power field was 50–250 and they 
were in different maturation stages. Enhanced platelet 
accumulation was observed. No change was noted in 
the coagulation profile. Biochemical analysis showed a 
decrease in erythropoietin (2.3 mU/ml; normal: 4–24 
mU/ml). Abdominal ultrasound revealed hepatomeg-
aly (length on midclavicular line: 165 mm; normal: 84 
mm), elongated gall bladder with folds, polyp in the 
gallbladder fundus, splenomegaly (165×57 mm, area 
92 cm²), and mild ascites. A decrease in the amplitude 
of the T wave was noted on the electrocardiogram.

Based on the follow-up examination results, the 
initial diagnosis “Myeloproliferative disorder (polycy-
themia vera not ruled out for initial diagnosis)” was 
made. Hydroxycarbamide (one 500-mg capsule every 
other day) and allopurinol (100 mg 3 times a day) were 
prescribed as a symptomatic treatment. The patient 
was then referred to the Almazov National Medical 
Research Center in Moscow, Russia, for better clarifi-
cation about the nature of the pathology.
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A polymerase chain reaction (PCR) in real-time 
aimed at detecting genetic markers of MDs was per-
formed at the Almazov National Medical Research 
Center. Relative expression of the BCR-ABL gene 
(p210 protein) was 0.000% (IS), which ruled out a di-
agnosis of chronic myelogenous leukemia. Mutations 
in the exon 9 of the calreticulin (CALR) gene were 
studied by PCR to detect markers of chronic myelo-
fibrosis. The analysis of the PCR products was done 
using electrophoresis under denaturing conditions, 
followed by direct Sanger sequencing of the PCR prod-
ucts. No mutation was found in the CALR and MPL-1 
genes. Mutations of the JAK2 V617F gene, a marker 
of chronic MDs, indicating the presence of PV, were 
identified.

After a cytogenetic examination, the diagnosis of 
stage II-B PV was made. The treatment was continued 
with hydroxycarbamide (Hydrea, 500 mg every other 
day, per os) and allopurinol (100 mg per day, per os), 
starting from June 6, 2019. A month later, an improve-
ment was seen in the CBC (PLT count decreased from 
1196×109/L to 762×109/L). Alpharone (interferon 
[IFN] alpha 2b) 3 million IU, 3 times a week, IM, and 
Cardiomagnyl (aspirin) 0.75 mg per day, per os, were 

added to the treatment. The dose of hydroxyurea was 
adjusted. The patient tolerated the treatment well and 
did not have any complaint. A decrease in the number 
of WBCs and PLTs was noted, although the other in-
dicators remained elevated (Table 1). Abdominal ul-
trasound was performed after four months, which 
showed a further increase in the size of the liver and 
spleen. Due to the insufficient cytological improve-
ment and worsening hepatosplenomegaly, a decision 
was made in October 2019 to replace Alpharone with 
90 μg PEGylated (PEG) IFN alpha 2a once a week, in-
cluding the patient in a phase II multi-center clinical 
trial. PEG IFN alpha 2a is associated with a better he-
matological and molecular response in PV compared 
with IFN alpha 2b. It is less toxic and, in some cases, 
can also eliminate the JAK2 mutant clone (1,3). 

After the combined prescription of PEG IFN alpha 
2a, hydroxyurea, and aspirin, the patient presented 
with a positive outcome. The laboratory values are 
shown in Table 1. 

Report ethics 
Written informed consent was obtained from the pa-
tient for the publication of this report.
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Table 1. Patient laboratory values 

Date
HCT

%
RBC×
10¹²/L

Hb
g/L

    CI
  WBC
  109/L

EOS
%

BAS
%

NEUT
%

LYM
%

MON
%

   PLT
  109/L 

ESR
mm/hr

04.19 51.1 5.64 174 0.90 22.91 1 1 81 14 3 1102 1
06.19 46.7 5.07 154 0.92 28.90 0.2 0.5 94.2 2.6 2.5 762 8
07.19 50.2 5.23 163 0.96 17.59 2 1 81 11 5 548
08.19 52.1 5.31 168 0.98 13.47 521
09.19 50.3 4.91 161 0.92 13.53 513
12.19 46.2 4.50 155 0.93 11.53 498 6
BAS: basophils; CI: color index; EOS: eosinophils; ESR: erythrocyte sedimentation rate; Hb: hemoglobin; LYM: lymphocytes; MON: mono-
cytes; NEUT: neutrophils; PLT: platelets; RBC: red blood cells; WBC: white blood cells/leukocytes 

Table 2. Diagnostic criteria for polycythemia vera (PV) *

Major criteria Minor criterion
Hemoglobin >165 g/L (men), hemoglobin >160 g/L (women); or hematocrit >49% (men), hema-
tocrit >48% (women); or increased red cell mass (RCM)

Serum erythropoietin level below the 
normal reference range.

Bone marrow biopsy showing hypercellularity for age with trilineage growth (panmyelosis) in-
cluding prominent erythroid, granulocytic, and megakaryocytic proliferation with pleomorphic, 
mature megakaryocytes (differences in size). This criterion may not be required in patients who 
have sustained absolute erythrocytosis (men, hemoglobin/hematocrit >185 g/L/>55.5%; women, 
>165 g/L/>49.5%) if major criterion 3 and the minor criterion are present.
JAK2 V617F mutation in exon 14 or exon 12.

* The diagnosis of PV requires meeting either all three major criteria or the first two major criteria and the minor criterion (World Health 
Organization, 2017).
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DISCUSSION
MDs may initially be asymptomatic and can be an in-
cidental finding. Also, similar changes are often found 
in standard laboratory tests. In the present study, we 
aimed to demonstrate that PV’s clinical diagnosis and 
differential diagnosis from the other MDs could be 
complicated. Our findings can contribute to the un-
derstanding and management of the disease, its early 
identification before the onset of clinical manifesta-
tions, and its differential diagnosis. The clinical di-
agnosis of PV in a 38-year-old woman is a rare case. 
Despite the high CBC values (Hb, >170 g/L; PLT, 
>1000×109/L; WBC, 20×109/L), the patient had no 
characteristic symptom and it was an incidental find-
ing. Moreover, trilineage hyperplasia is also a rare 
finding in the CBC of a patient with PV.

MD development is multi-stage and MD predis-
position is influenced by external factors that damage 
the genome of a normal cell and lead to its malignant 
transformation. This is the main hypothesis in the MD 
etiology and pathogenesis (4,5). Although significant 
progress has recently been made in the understanding 
of the molecular genetic mechanisms of Philadelphia-
negative MDs, including PV, essential thrombocythe-
mia, and primary myelofibrosis, the initial mutation 
leading to hematopoietic cell malignancy remains un-
known (4). In 2005, it was established that the cause of 
clonal proliferation in PV was a mutation in the JAK2 
V617F, located on Chromosome 9 (5–7). This muta-
tion, an essential criterion for the differential diagnosis 
of symptomatic PV, is found in almost all patients with 
PV: in 96% of them it is located in the exon 14, and 
in 2%, in the exon 12 (5,6). In addition to the muta-
tions of the JAK2 gene, mutations in other genes are 
also detected. MPL gene mutations are rare. The most 
frequent mutations of the MPL W515L/K are located 
in exon 10 (6,7). These mutations are not strictly spe-
cific for MDs and are of secondary genesis in the chain 
of genetic events.

In 2013, data were reported on the diagnostic sig-
nificance of somatic mutations in the exon 9 of the 
CALR gene encoding calreticulin protein (3). Muta-
tions in this gene are detected in 67% of cases of PV 
and 88% of cases of primary myelofibrosis in the ab-
sence of other mutations, including JAK2 and MPL 

gene mutations. Other authors also confirm the ex-
tremely high mutation frequency of the CALR gene 
in patients with MDs (in 70 to 84% of cases with no 
JAK2 gene mutation). Also, CALR mutations were de-
tected in 8% of cases with myelodysplastic syndrome 
and other myeloid neoplasms but were absent in PV. 
Molecular genetic abnormalities in Philadelphia-
negative MDs lead to the activation of the JAK-STAT 
signaling pathway (3–5). This activation increases the 
number of RBCs, WBCs, and PLTs in the peripheral 
blood of patients with PV. Thus, mutations in the JAK2 
and CALR genes have a significant diagnostic value. 
Their presence indicates the clonal nature of the dis-
ease and helps in the differential diagnosis of PV, es-
sential thrombocytopenia, and primary myelofibrosis 
from several other myeloid neoplasms, as well as from 
secondary erythrocytosis and thrombocytosis.

The clonal proliferation of myeloid cells in Phil-
adelphia-negative MDs can be accompanied by sec-
ondary inflammation with changes in bone marrow 
stroma and pathological production of cytokines. The 
pathological production of cytokines, chemokines, 
and metalloproteinases may participate in the patho-
logical intercellular interaction of neutrophils, mono-
cytes, and megakaryocytes, leading to the release of 
CD34+ myeloid progenitors and endothelial cells into 
the peripheral blood (4).

Symptoms of PV depend on the developmental 
stage of the disease, the number of morphological 
blood elements of each type, an increase in circulating 
blood volume, and the thromboembolic–hemorrhagic 
complications. The disease can be asymptomatic for a 
long time (5,6). PV is an incidental finding which is 
suspected due to abnormal CBC in most patients.

The 2017 WHO criteria for the diagnosis of PV 
is established based on a comprehensive assessment 
of the clinical picture and the laboratory parameters 
(level of evidence A) (Table 2). Thus, the results of mo-
lecular genetic analysis play a fundamental role in the 
diagnosis (1,3).

CONCLUSION
PV can have an asymptomatic course and can be an 
incidental finding, as described in the present study. 
Standard laboratory blood tests limit the ability to dif-
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ferentiate PV from other MDs. It is necessary to iden-
tify the presence of BCR-ABL, CALR and MPL-1 gene 
and JAK2 C617F mutations. Therefore, molecular ge-
netic analysis could be a reliable method for the diag-
nosis of various forms of MDs, although larger studies 
are required.
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Radial Artery Pseudoaneurysm as a Rare 
Complication after Transradial Coronary 
Angiography 
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Abstract
Compared to transfemoral coronary angiography (CAG), transradial CAG has been associ-
ated with less access site complications, shorter hospitalization, better patient comfort, and 
early mobilization. However, the use of radial access in CAG may also cause entry site compli-
cations. Radial pseudoaneurysm after transradial CAG is a rare complication reported in less 
than 0.1% of the procedures. In this report, we present a 78-year-old patient who was diag-
nosed with right radial artery pseudoaneurysm by Doppler ultrasonography after transradial 
CAG and treated nonsurgically.
Keywords: radial artery pseudoaneurysm; radial artery ultrasonography; transradial coronary 
angiography 

Öz
Transradiyal koroner anjiyografi (KAG), transfemoral KAG’ye kıyasla daha az girişim yeri 
komplikasyonu, daha kısa hospitalizasyon, daha iyi hasta konforu ve erken mobilizasyon ile 
ilişkilendirilmektedir. Bununla birlikte, KAG’de radiyal girişim kullanımı giriş yeri komplikasyon-
larına da neden olabilir. Transradiyal KAG sonrası radiyal arter psödoanevrizması, işlemlerin 
%0,1’inden azında bildirilen nadir bir komplikasyondur. Bu raporda transradiyal KAG sonrası 
Doppler ultrasonografisi ile sağ radiyal arter psödoanevrizması tanısı konan ve cerrahi dışı 
yollarla tedavi edilen 78 yaşında bir hasta sunulmuştur.
Anahtar Sözcükler: radiyal arter psödoanevrizması; radiyal arter ultrasonografisi; transradiyal 
koroner anjiyografi
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INTRODUCTION
Femoral access is the most preferred method for cath-
eterization and cardiac intervention. However, com-
pared to traditional femoral artery interventions, the 
use of radial access has lately become more popular for 
reducing the access site complications (1,2). Compared 
to transfemoral coronary angiography (CAG), transra-
dial CAG has been associated with less access site com-
plications, shorter hospital stays, better patient comfort, 
and early mobilization (3). However, the use of radial 
access in CAG may also cause entry site complications, 
most notably symptomatic radial artery occlusion, non-
occlusive radial artery injury, and radial artery spasm 
(4). Radial artery pseudoaneurysm, which usually oc-
curs secondary to traumas or invasive procedures such 
as arterial catheterization, is a rare complication caused 
by the deterioration of the arterial wall structure. Ra-
dial pseudoaneurysm after transradial CAG is reported 
in less than 0.1% of the procedures (1,4). Although it 
can be detected immediately, in most cases it remains 
asymptomatic for months, leading to delayed diagno-
sis. The diagnosis is usually made by physical examina-
tion, Doppler ultrasonography (USG), or angiography. 
In this report, we present a patient who was diagnosed 
with right radial artery pseudoaneurysm by Doppler 
USG after transradial CAG and treated nonsurgically.

CASE 
The 78-year-old female patient had a history of hyper-
tension and coronary artery disease. Transradial CAG 
was performed with a diagnosis of chronic ischemic 
heart disease due to chest pain and ST-T segment wave 
changes on electrocardiography (ECG). On physical ex-
amination, the patient was conscious, well-oriented, and 
able to cooperate. Pulmonary examination showed that 
both hemithoraxes participated in respiration equally, 
with no rales or rhonchi. Cardiovascular examination 
revealed S1 +, S2 +, rhythmic heart sounds, and 3/6 
systolic murmur at the aortic area. Echocardiography 
revealed a left ventricular ejection fraction of 52%, nor-
mal right ventricular ejection fraction, 1–2 degree tri-
cuspid regurgitation, 2 degree aortic regurgitation, left 
ventricular diastolic dysfunction, and left ventricular 
hypertrophy. As the patient was scheduled for transra-
dial CAG, radial Doppler USG was performed to evalu-
ate the radial artery patency and diameters before the 

procedure, with the GE Healthcare Vivid E9 4D cardio-
vascular ultrasound system device, 11L-D, 4.5–12 MHz 
probe. The radial artery was open and radial artery flow 
rates were normal. Radial artery access was performed 
after 2 ml of prilocaine was injected into the region. The 
right radial artery access was achieved with a 21-gauge 
open needle. Successful puncture was followed by the 
insertion of the 0.018-inch straight-shaped guidewire. 
The needle was removed and a radial hydrophilic sheath 
(6 French Prelude 170 Ease, Merit Medical) was intro-
duced into the right radial artery. 2500 units of unfrac-
tionated heparin, 200 mcg of nitrate and saline cocktail 
were administered to prevent radial spasm. Right 3.5 
size 6F (2.1 mm) and left 3.5 size 6F (2.1 mm) diag-
nostic catheters and right 3.5 size 6F (2.0 mm) and left 
3.5 size 6F (2.0mm) guiding catheters were used in the 
CAG procedure. The guidewire used for the advance-
ment of the catheters was 0.035 inch, 180 cm in size. 
Coronary angiography revealed normal left main coro-
nary artery and severe right coronary artery stenosis. 
5000 units of heparin were used during the operation. A 
bare metal stent was implanted into the RCA stenosis. 
Early mobilization was achieved at the end of the proce-
dure. Radial sheath was removed and early hemostasis 
was achieved by manual compression for 20 minutes. 
A pressure bandage was applied after the manual com-
pression, and removed after 4 hours. In the physical ex-
amination at the 24th postoperative hour, the patient did 
not have any complaint and pulsatile, palpable thrill and 
auscultation murmur were observed in the radial artery 
region. Based on this finding, radial Doppler USG was 
performed and a pseudoaneurysm of 0.51x0.35 cm in 
size was detected. For a total of 45 min, compression 
was applied to the region with linear echo probe at 10 
minute intervals with the assistance of radial Doppler 
USG. After 3 days and at 1-week intervals recompres-
sion was applied. One month later, radial Doppler USG 
showed that the pseudoaneurysm disappeared. The 
patient had no pain when the normal range of move-
ment was attempted and she was able to perform her 
daily activities. Also, there was no impairment in hand 
functions. 

Report ethics
Written informed consent was obtained from the pa-
tient for the publication of this report and the accom-
panying images.
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area for pseudoaneurysm formation (5). Only 4 (0.02%) 
cases of radial artery pseudoaneurysm were detected dur-
ing the 17204 procedures performed in a center between 
2003 and 2015 (6). The complication has been associated 
with repeated arterial puncture attempts and catheter in-
fections. Other predisposing factors include old age, lon-
ger catheterization time, large sheath diameter, anticoag-
ulant or antiplatelet drug use, and coagulation disorders 
(5,7). In patients on long-term anticoagulant therapy, the 
risk of radial artery occlusion, radial spasm and pseudoa-
neurysm can be reduced by using the methods required 
by the procedure and applying compression for longer 
periods after the procedure. Additional measures to pre-
vent pseudoaneurysm in patients on systemic anticoagu-
lants may include the use of 4Fr sheath sizes that have 
been shown to be suitable for diagnostic angiography (8). 
However, as in our case, the physician’s awareness of the 
possibility of pseudoaneurysm formation is very impor-
tant for early diagnosis and treatment. 

A pseudoaneurysm is the formation of a hematoma 
outside and around the parenchyma tissue. Unlike an an-
eurysm covered with the three layers of natural tissue (in-
tima, media, and adventitia), a pseudoaneurysm is a false 
pouch surrounded by fibrous scar tissue. Compared to a 
simple hematoma, a pseudoaneurysm is often pulsatile. 
In our case, we observed pulsatile and palpable thrill in 
the radial artery region during the postoperative physical 
examination and this finding led to the definitive diagno-
sis that we made with Doppler USG. USG is a cheap, fast 
and dynamic modality in the imaging and diagnosis of 
pseudoaneurysms. 

The treatment of radial pseudoaneurysm aims to re-
pair the wall of the arterial lesion or interrupt the flow 
communication between the artery and parenchymal 
hematoma. Treatment usually depends on the etiology 
and location, patient’s symptoms, presence of thrombus, 
distal circulation, and collateral formation. Radial pseu-
doaneurysm treatment includes compression, thrombin 
injection, or surgical treatment (9). Radial artery ligation 
has also been suggested in cases where collateral flow is 
thought to be sufficient (10). Another technique, as used 
in our case, is USG-assisted compression at 5–10 minute 
intervals until occlusion is achieved (11). Our case was 
characterized by complete regression with USG-assisted 
compression. 

Pseudoaneurysm symptoms usually arise from hema-
toma-induced mass effect, ischemia, or nerve compres-
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Figure 1. Radial artery pseudoaneurysm (0.51 cm x 0.35 cm) on the 
postprocedural 24th-hour radial Doppler USG

Figure 2. The 24th-hour radial Doppler USG showing the flow be-
tween the radial artery and pseudoaneurysm 

Figure 3. The first-month follow-up USG showing that the pseu-
doaneurysm disappeared after compression treatment with linear 
ultrasound probe 

Figure 4. The first-month follow-up radial artery Doppler USG show-
ing that the flow between the pseudoaneurysm and radial artery was 
cut off after the treatments

DISCUSSION
Pseudoaneurysm formation after transradial CAG is very 
rare (occurring in approximately 0.05% of the proce-
dures), and the radial artery is the most atypical arterial 
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sion. In most of the previously reported cases, the diag-
nosis was delayed because patients were examined after 
the development of symptoms, but in our case early di-
agnosis was achieved by the radial Doppler USG that we 
performed 24 hours after transradial CAG. USG-assisted 
compression, a nonoperative way of managing uncom-
plicated pseudoaneurysms of the radial artery, is a safe 
and useful treatment strategy (11). Another technique 
is thrombin injection into the pseudoaneurysm area, 
although direct thrombin injections into the pseudoan-
eurysm sac also have the risk of thromboembolism and 
necrosis in the distal artery bed (12). In addition, ana-
phylaxis is another complication reported after thrombin 
injections (13), and Zegri et al. reported asymptomatic 
radial artery occlusion after thrombin injection into the 
radial pseudoaneurysm sac (14). Surgical treatment is re-
quired in cases where conservative treatment fails (14).

In conclusion, in our case the rare complication of 
pseudoaneurysm after transradial CAG was diagnosed 
by physical examination and Doppler USG. It was then 
treated with intermittent USG-assisted compression 
therapy. After the treatment, the pseudoaneurysm disap-
peared, the radial artery flow was good, and the patient 
had no problem using her right arm during her daily 
activities. Given the increasing frequency of radial ap-
proaches, our experience indicates the need for a general 
awareness of post-transradial CAG complications, devel-
oping appropriate management strategies, and the im-
portance of USG-assisted compression as a nonsurgical 
option in the treatment. 
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1. GENEL BİLGİLER
• Dergilerin, uluslararası standartları göz önüne alarak, bir 

makalenin hazırlanması sırasında uyulması gereken ilkele-
ri belirlemeleri ve değerlendirmeye alacakları makalelerde 
bu kurallara uygunluğu kontrol etmeleri, bilimsel yayıncılık 
standartlarımızın yükseltilmesi açısından önem taşımaktadır.

• Bilimsel dergilere gönderilecek bir makalenin hazırlığı sıra-
sında uyulması gereken, uluslararası tıp dergilerinin de kabul 
ettiği ve uyguladığı en önemli standartlar şu şekildedir:
• Yayımlanmak için gönderilen çalışmaların daha önce 

başka bir yerde yayımlanmamış veya başka bir yere ya-
yımlanmak üzere gönderilmemiş olması gerekir.

• Makale daha önce yayımlanmışsa ve(ya) alıntı yazı, tablo, 
fotoğraf gibi ögeler içeriyorsa evvelki yayın hakkı sahi-
binden ve(ya) bu ögelerin telif hakkı sahiplerinden yazılı 
izin alınması ve bunun makalede belirtilmesi gerekir.

• Bilimsel toplantılarda sunulan yazılar, bu sunumun dip-
not olarak belirtilmesi koşuluyla, değerlendirmeye alınır.

• Türkçe yazılarda Türk Dil Kurumu’nun güncel ve bilim-
sel sözlüklerinde geçen yazımlar esas alınmalıdır. İngiliz-
ce yazılar Amerikan İngilizcesi ile yazılmalıdır.

2. BİLİMSEL SORUMLULUK
• Gönderilen bilimsel yazıda, tüm yazarların akademik–bilim-

sel olarak doğrudan katkısı olmalıdır.
• Dergi ile iletişim görevini yapan yazar (yazışma yazarı),  tüm 

yazarlar adına yazının son halinin sorumluluğunu taşır.

3. ETİK SORUMLULUK
• “İnsan” ögesi içeren tüm orijinal araştırmalarda Helsinki Bil-

dirgesi prensiplerine uygunluk şarttır. Bu tip araştırmalarda 
yazarların, yazılarının GEREÇ VE YÖNTEMLER bölümün-
de, araştırmaları sırasında bu prensiplere uyduklarını ve ay-
rıca kurumlarının etik kurullarından ve çalışmaya katılmış 
insanlardan “bilgilendirilmiş onam” (informed consent) al-
dıklarını belirtmeleri gerekmektedir.

• “Hayvan” ögesi içeren orijinal araştırmalarda ise yazarlar, ya-
zılarının GEREÇ VE YÖNTEMLER bölümünde, araştırmala-
rı sırasında Guide for the Care and Use of Laboratory Animals 
prensipleri doğrultusunda hayvan haklarını koruduklarını ve 
hayvan etik kurullarından onay aldıklarını belirtmelidirler.

• Vaka sunumlarında sunulan kişi ya da kişilerin kimliğinin 
açığa çıkıp çıkmadığına bakılmaksızın “bilgilendirilmiş 
onam” (informed consent) alınmalıdır.

• Çalışmaları ile ilgili direkt–endirekt bir ticari bağlantıları 
veya çalışmalarına maddi destek veren bir destekçileri varsa, 
yazarlar bunları ve bu ilişkilerinin doğasını (konsültan, diğer 
anlaşmalar) Editöre Sunum sayfasında belirtmelidirler.

• Makalede “etik kurul onayı” alınması gerekli ise; yazarlar, ya-
zılı etik kurul izni / onayı aldıklarını “Gereç ve Yöntemler” 
bölümünde “………..etik kurulundan …….tarih ve…… sayı 
ile etik kurul onayı alınmıştır” şeklinde beyan etmelidir. “Söz-
lü etik onay alınmıştır” ifadesi kullanılmamalıdır.

4. YAYIN/TELİF HAKKI
• Yayımlanmak üzere kabul edilen yazıların her türlü yayın/

telif hakları dergimize aittir. Yazılardaki düşünce ve öneriler 
tümüyle yazarların sorumluluğundadır.

5. YAZI TÜRLERİNE GÖRE YAZIM KURALLARI
• Derginin yayın dili Türkçe ve İngilizcedir.

• Her tür bilimsel yazı için, Word dosyası halinde ayrı ayrı 
“Editöre Sunum Sayfası” ve “Kapak Sayfası” hazırlanmalı ve 
dergiye başvuru esnasında ayrı birer dosya halinde gönderil-
melidir. Dergimiz İnternet sitesinden “Editore Sunum Say-
fası” ve “Kapak Sayfası”na dair örnek şablonlar indirilebilir. 
Yazım dili Türkçe olan yazılar için sadece Türkçe şablonun, 
yazım dili İngilizce olan yazılar için ise sadece İngilizce şablo-
nun doldurulup gönderilmesi yeterlidir.

• Her makale için yazarlar “TELİF HAKKI DEVİR FORMU” 
nu, bilimsel yazılarını dergiye başvuru esnasında doldurup 
imzalayarak, yazıları ile birlikte dergiye göndermelidirler.
Türkçe ve İngilizce form İnternet sayfamızdan indirilebilir.
Yazım dili Türkçe olan yazılar için sadece Türkçe formun, ya-
zım dili İngilizce olan yazılar için ise sadece İngilizce formun 
doldurulup gönderilmesi yeterlidir.

• Bilimsel yazı kabul edildikten sonra baskı öncesi kopyanın 
her sayfasının ve Telif Hakkı Devir Formu’nun tüm yazar-
lar tarafından ıslak imza ile imzalanması ve tüm bu evrakın 
BETİM Hasekisultan Mah., Topçu Emin Bey Çıkmazı, no. 4, 
34096 İstanbul adresine posta yoluyla gönderilmesi gerek-
mektedir (tel. 0212 632 0369; faks 0212 632 0328). İlk başvu-
ruda bunların elektronik olarak yüklenmesi yeterlidir.

• Dergilere yayımlanmak üzere gönderilecek yazıların türleri-
ne göre yazım kuralları aşağıda tanımlanmıştır.

5.1. ORİJİNAL ARAŞTIRMA MAKALESİ
• Yazılar Microsoft Word® belgesi olarak hazırlanmalı ve 1,5 

aralıklı, 12 punto, iki yana yaslı ve  Times New Roman karak-
teri kullanılarak yazılmalıdır. Sayfa kenarlarında 2,5 cm boş-
luk bırakılmalı ve sayfa numaraları sayfanın sağ üst köşesine 
yerleştirilmelidir.

• Kör hakemlik ilkesi gereğince, “Editöre Sunum Sayfası” ve 
“Kapak Sayfası” sisteme ayrı birer dosya halinde yüklenmeli-
dir. Editöre sunum sayfasında olması gereken bilgiler, yazının 
türü, daha önce başka bir dergiye gönderilmemiş olduğu ve 
varsa çalışmayı maddi olarak destekleyen kişi ve kuruluşlar 
ve bu özel ve tüzel kişilerin yazarlarla olan ilişkileri belirtil-
melidir. Kapak sayfasında ise Türkçe ve İngilizce olarak alt 
alta olacak şekilde yazının uzun başlığı ve 40 karakteri geç-
meyen kısa başlığı, yazar bilgileri ve sorumlu yazar bilgileri 
ve önerilen hakem bilgileri yer alır. İnternet sitemizdeki ör-
nek şablonlarda bu bilgilerin nerede ve nasıl verileceğine dair 
yönlendirmeler mevcuttur. Yazarlara, izin alınan etik kurul-
lara ve kurumlara ait bilgiler yazının ana metninde yer alma-
malıdır. GEREÇ VE YÖNTEMLER bölümünde bu ibareler 
XXXXXXX şeklinde yazılmalıdır.

• Yazıya ait ana metnin ilk sayfasında çalışmanın uzun başlığı 
Türkçe ve İngilizce olarak yer almalı, başlık büyük harflerle 
yazılmalı ve sayfanın geri kalan kısmı boş bırakılmalıdır. Baş-
lıkta kısaltma kullanılmamalıdır.

• Daha sonra önce “ÖZ” (çalışmanın yazım dili İngilizce ise 
ABSTRACT) bölümü yazılmalıdır. Bu bölüm en fazla 300 
kelimeden oluşmalıdır. Türkçe ve İngilizce yazılmalıdır. Bu 
sayfa da ayrı bir sayfa olmalı ve anahtar sözcüklerden başka 
yazı bölümü içermemelidir.

• Yazının ana metni Türkçe ise önce ilk sayfaya Türkçe ÖZ, 
ikinci sayfaya İngilizce ABSTRACT yazılmalıdır. Yazının ana 
metni İngilizce ise önce ilk sayfaya İngilizce ABSTRACT, 
ikinci sayfaya Türkçe ÖZ yazılmalıdır.

• ÖZ veya ABSTRACT yapılandırılmış olmalıdır. Yapılandırıl-
mış ÖZ (ABSTRACT) bölümünde
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• “Amaç (Aim),”
• “Gereç ve Yöntemler (Materials and Methods),”
• “Bulgular (Results),”
• “Tartışma ve Sonuç (Discussion and Conclusion)”

 olmak üzere dört alt başlık yer almalıdır. ÖZ’de paragraflar 
içeriden başlamamalıdır.

• Türkçe ve İngilizce özetin sonunda yer alacak olan anahtar 
sözcüklerin sayısı en az iki, en fazla altı olmalıdır. Bunlar bir-
birinden noktalı virgül (;) ile ayrılmalı ve alfabetik sıraya göre 
sıralanmalıdır. Örneğin: Anahtar Sözcükler: insan denekler; 
klinik araştırmalar; kontrollü deney; randomize kontrollü 
deney. İngilizce anahtar sözcükler Medical Subject Headings 
(MeSH) doğrultusunda verilmelidir. Anahtar sözcük seçimi 
için, izleyen bağlantı tıklanarak açılan sayfada, ilgili konuya 
dair uygun sözcük girilerek anahtar sözcüklere ulaşılabilir: 
www.nlm.nih.gov/mesh/MBrowser.html. Türkçe anahtar 
sözcükler Türkiye Bilim Terimleri (TBT) doğrultusunda ve-
rilmelidir: www.bilimterimleri.com.

• ÖZ ve ABSTRACT bölümlerinden sonra ana metne yeni bir 
sayfada GİRİŞ bölümü ile başlanmalıdır. Yazıda GİRİŞ, GE-
REÇ VE YÖNTEMLER, BULGULAR, TARTIŞMA VE SO-
NUÇ, gerekli ise TEŞEKKÜR ve KAYNAKLAR ana bölüm-
leri yer almalıdır. Ana bölümlerin başlığı büyük harflerle ve 
kalın olarak yazılmalıdır. Ana başlıklar sola yaslı olmalıdır.

• GİRİŞ bölümünün son paragrafı çalışmanın amacını açıkla-
malıdır.

• Kaynaklar, ilgili cümlenin sonunda parantez içinde numara-
larla, metin içinde geçtiği sıraya göre verilmelidir. Örneğin; 
…… (1). veya …… (1,2). veya …… (3–5). 

• Ana metinde paragraflar Word programında yer alan cetvel 
yardımıyla 1 cm içeriden başlamalıdır.

• Yazıda yer alan tüm alt başlıkların sadece ilk harfi büyük ol-
malıdır. Yalnızca alt bölümler içindeki alt bölümlerin (alt-alt 
bölümlerin) başlıkları italik yazılmalıdır.  

• GEREÇ VE YÖNTEMLER bölümü ile BULGULAR bölü-
münde verilmesi düşünülen Tablo ve Görsel yazılarının ilk 
harfi büyük olmalı ve kalın yazılmalıdır. Örneğin Tablo 1., 
Görsel 1. Tablo yazıları ilgili tablonun üzerinde, görsel yazı-
ları ise ilgili görselin altında yer almalıdır.

• Tablo ve şekiller metin içerisinde nerede geçiyor ise o bölüm-
de ilgili cümlenin sonuna parantez içinde Tablo 1. veya Gör-
sel 1. gibi yazılmalı, ancak ilgili tablo ve görseller başlıklarıyla 
birlikte kaynaklardan sonra ve her biri bir sayfada olacak şe-
kilde ayrı ayrı verilmelidir. Görsel ve tablo üzerinde kısaltma 
ve/veya sembol kullanılmış ise tablo/görsel altında 8 punto ile 
yazılarak açıklanmalıdır.

• Görseller (örneğin fotoğraflar) metne eklenmemeli, ayrı bir 
dosya olarak (görüntü kalitesi 300 dpi olacak şekilde ve .jpeg, 
.bmp, .tif vb. formatta) sisteme yüklenmelidir. Görsel alt ya-
zıları, son tablonun olduğu sayfadan hemen sonra, ayrı bir 
sayfada sırasıyla, ilk harfleri büyük olacak biçimde (Görsel 1. 
Açıklayıcı metin) yazılmalıdır.

• Daha önce basılmış görsel, tablo ve grafik kullanılmış ise ya-
zılı izin alınmalı ve bu izin açıklama olarak görsel, tablo ve 
grafik açıklamasında parantez içinde belirtilmelidir.

• Çalışmada veri analizi yapılmış ise GEREÇ VE YÖNTEM-
LER bölümünün son alt başlığı olarak “İstatistiksel analiz” 
başlığı tanımlanmalı ve bu bölümde hangi amaç için hangi 
istatistiksel yöntemlerin kullanıldığı ve ilgili paket program-
lar yazılmalıdır.

• BULGULAR bölümünde yöntem adları verilmemelidir.

• Çalışmada TEŞEKKÜR bölümü gerekli ise bu bölümde, çı-
kar çatışması, finansal destek, bağış ve diğer bütün editöryal 
(İngilizce/Türkçe değerlendirme) ve/veya teknik yardım be-
lirtilmelidir.

• KAYNAKLAR bölümü aşağıda belirtilen kurallara uygun 
olarak yazılmalıdır. 

5.2. DERLEME TÜRÜ YAZILAR
Orijinal araştırma yazıları için yukarıda tanımlanan yazım kural-
ları derleme türü yazılar için de geçerlidir. Sadece aşağıda tanım-
lanan birkaç maddede değişiklikler söz konusudur: 
• Derleme türü yazılarda ana başlıklarda değişiklikler yapılabilir.
• Derleme türü yazılarda ÖZ en fazla 250 kelimeden oluşmalıdır.

5.3. VAKA SUNUMU / VAKA SERİLERİ VE DİĞER TÜRDEN 
YAZILAR
Orijinal araştırma yazıları için yukarıda tanımlanan yazım ku-
ralları vaka sunumu veya vaka serileri türünde hazırlanan yazılar 
için de geçerlidir. Sadece aşağıda tanımlanan birkaç maddede de-
ğişiklikler söz konusudur: 
• Vaka sunumu türündeki yazılarda ana başlıklarda değişiklik-

ler yapılabilir.
• Derleme türü yazılarda ÖZ en fazla 150 kelimeden oluşma-

lıdır.
• Bu tür yazılarda kaynak sayısı 15’i aşmamalıdır.
Bu üç ana yazı türünden başka;
• Editöryel Yorum/Tartışma türünde (yayımlanan orijinal 

araştırma makalelerinin, araştırmanın yazarları dışında ko-
nunun uzmanı tarafından değerlendirilmesi) veya

• Editöre Mektup türünde (son bir yıl içinde dergide yayımla-
nan makaleler ile ilgili okuyucuların değişik görüş, tecrübe 
ve sorularını içeren, en fazla 500 kelimeden oluşan yazı türü) 
yazılar da gönderilebilir. Bu yazıların hazırlanmasında da ge-
nel yazım kuralları geçerlidir. Bu yazı türlerinde,
• Başlık ve özet bölümleri yoktur.
• Kaynak sayısı beş ile sınırlıdır.
• Sayı ve tarih verilerek hangi makaleye atıf yapıldığı belir-

tilmeli ve sonunda yazarın ismi, kurumu ve adresi bulun-
malıdır. Mektuba cevap, editör veya makalenin yazar(lar)
ı tarafından, yine dergide yayımlanarak verilir.

KAYNAK YAZIM KURALLARI
• Dergilerin atıf sayılarının sağlıklı olarak tespit edilebilmesi, 

kaynakların düzgün yazılmasıyla doğrudan ilişkilidir. Dergi-
mizde Vancouver kaynak yazım stilinin bir varyantı  kulla-
nılmaktadır.

• Dergiye başvuru sırasında kaynakların ayrıştırılması, atıflar 
açısından büyük önem taşımaktadır. Bu ayrıştırmanın sağlık-
lı bir şekilde yapılabilmesi için kaynakların Vancouver kay-
nak yazım stiline göre yazılması büyük önem arzetmektedir. 
Dergimiz kaynak yazım kuralları, kaynak yazının türüne göre 
aşağıda tanımlanmıştır. 

Dergi Makaleleri İçin Yazım Kuralları
[Her yazar için] yazarın soyadı, yazarın adının baş harf[ler]i. Ma-
kalenin başlığı [yalnızca ilk kelimenin ilk harfi büyük, geri kalan-
lar özel isim değilse küçük olarak]. Derginin adı [italik, kısaltılmış 
ve her harf öbeğinin ilk harfi büyük olarak]. Yıl;cilt(sayı):başlangıç 
sayfa numarası–bitiş sf. no. [mükerrer rakamlar çıkarılmış ola-
rak]. 
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Örnek: 
Abaraogu UO, Tabansi-Ochuogu CS. As acupressure decreases 
pain, acupuncture may improve some aspects of quality of life 
for women with primary dysmenorrhea: a systematic review with 
meta-analist. J Acupunct Meridian Stud. 2015;8(5):220–8.

Kitaplar İçin Yazım Kuralları
[Her yazar için] yazarın soyadı, yazarın adının baş harf[ler]i. Ki-
tabın Adı [bağlaç, soru eki vb. hariç, tüm sözcüklerin ilk harfleri 
büyük olarak], [varsa] ed. [her editör için] editörün soyadı, edi-
törün adının baş harf[ler]i, [ya da varsa] çev. çevirmenin soyadı, 
çevirmenin adının baş harf[ler]i, X. ed. [ilk edisyon/baskı değilse 
X. edisyon/baskı olduğu bilgisi]. Yayınevinin kenti: Yayınevinin 
ismi; yayımlanma tarihi:göstermek istenirse kaynak gösterilen 
sayfa[lar].

Örnek: 
Ankaralı H, Cangür Ş, Sungur MA. Formülsüz Biyoistatistik. İs-
tanbul: BETİM; 2015.  

Beauchamp TL, Childress JF. Biyomedikal Etik Prensipleri, çev. 
Temel MK, 7. ed. İstanbul: BETİM: 2017:263. 

Kitaplar Bölümleri İçin Yazım Kuralları 
[Her yazar için] yazarın soyadı, yazarın adının baş harf[ler]i. 
Kitabın bölümünün adı [yalnızca ilk kelimenin ilk harfi büyük, 
geri kalanlar özel isim değilse küçük olarak]. In: [varsa, her editör 
için] editörün soyadı, editörün adının baş harf[ler]i, (ed.), [ya da 
varsa] çevirmenin soyadı, çevirmenin adının baş harf[ler]i (çev.), 
Kitabın Adı [tüm esas sözcüklerin ilk harfleri büyük olarak], X. 
ed. [ilk edisyon/baskı değilse X. edisyon/baskı olduğu bilgisi]. 
Yayınevinin kenti: Yayınevinin ismi; yayımlanma tarihi:bölümün 
başladığı–bittiği sayfa.  

Örnek:
Beauchamp TL, Childress JF. Özerkliğe saygı. In: Temel MK 
(çev.), Biyomedikal Etik Prensipleri, 7. ed. İstanbul: BETİM: 
2017:153–226.

İnternet Kaynakları İçin Yazım Kuralları
İnternet girisini giren kişinin soyadı, adının baş harf[ler]i, ya da, 
kurumun tam ve açık adı (varsa giri tarihi). Giri başlığı [özel isim 
olmadığı sürece sadece ilk kelimenin ilk harfi büyük olarak]. Eri-
şim: adresi (erişildi: son erişildiği tarih). 

Örnek: 
T.C. Resmî Gazete (29.6.2019). Eczacılar ve Eczaneler Hakkında 
Yönetmelikte Değişiklik Yapılmasına Dair Yönetmelik. Erişim: 
www.resmigazete.gov.tr/eskiler/2019/06/20190629-8.htm (erişil-
di: 12.9.2020). 

Türk Dil Kurumu. Kesme işareti (’). Erişim: www.tdk.gov.tr/ice-
rik/yazim-kurallari/kesme-isareti (erişildi: 8.8.2020). 

Yayımlanmamış Yüksek Lisans/Doktora Tezleri İçin Yazım 
Kuralları
Yazarın soyadı, yazarın adının baş harf[ler]i. Tezin adı [kitap adı 
gibi yazılmış şekilde] (yayımlanmamış yüksek lisans/doktora 
tezi). Yükseköğretim kurumunun kenti: kurumun ismi: yıl [kitap-
ların yayımlandığı yer, yayınevi ve tarih bilgileri gibi]. 

Örnek: 
Barış M. Down Sendromu Bağlamında Seçici Kürtaj Hakkındaki 
Etik Argümanların Normatif Analizi (yayımlanmamış yüksek li-
sans tezi). İstanbul: T.C. İstanbul Üniversitesi, İstanbul Tıp Fakül-
tesi, Tıp Tarihi ve Etik Anabilim Dalı; 2017. 

6. GENEL AÇIKLAMALAR
Medical Subject Headings (MeSH) nedir?
• Uluslararası başlıca makale tarama dizinleri ve veri tabanla-

rında, makalelerin sınıflandırılması için kullanılmakta olan, 
tıbbi–biyolojik terminolojiye standart getirmeyi amaçlayan 
ve sürekli güncellenen, İngilizce makalelerin anahtar söz-
cüklerinin seçilebileceği, geniş bir tıbbi–biyolojik terimler 
dizinidir.

Türkiye Bilim Terimleri (TBT) nedir?
Ulusal düzeyde tıbbi–biyolojik terminolojiye standart getirmeyi 
amaçlayan, şimdilik 186.000 tıbbi–biyolojik terim içeren ve sü-
rekli güncellenen, Türkçe makalelerin anahtar sözcüklerinin seçi-
lebileceği tıbbi–biyolojik terimler dizinidir.

Anahtar Sözcükler Neden MeSH ya da TBT Arasından Seçil-
melidir?
• MeSH ve TBT terimleri, ana başlıklar ve alt başlıklardan olu-

şan, birbiri ile ilişkilendirilmiş hiyerarşik bir yapı ile kodlan-
mışlardır.

• Böylece tek bir terim ile yapılan aramada, ana başlıklar ya-
nında terimin ilişkilendirildiği tüm alt başlıklar da otomatik 
olarak aramaya dahil edilir.

• Aynı terim, birden çok terminoloji ile tanımlanmış olduğun-
dan, araştırmacının az veriyle, kolay ve hızlı bir şekilde müm-
kün olduğunca çok makaleye ulaşabilmesini sağlar.

KISALTMA VE AKRONİMLER 
Kısaltılacak sözcüğün ya da sözcük öbeğinin ilk geçtiği yerde 
parantez içinde verilmelidirler. Aynı sözcük(ler) için tüm metin 
boyunca aynı kısaltma/akronim kullanılmalıdır. Uluslararası kul-
lanılan kısaltmalar için “Bilimsel Yazım Kuralları” (Scientific Style 
and Format: the CBE Manual for Authors, Editors, and Publishers) 
kaynağına başvurulabilir.

7. YAZININ GÖNDERİM AŞAMASINDA DİKKAT EDİLECEK 
NOKTALAR
• Sorumlu yazar, “TELİF HAKKI DEVİR FORMU”nu doldu-

rup, çalışma ile birlikte dergiye göndermelidir.
• Yazarlar, makaleyi değerlendirmek üzere potansiyel iki ha-

kemin ismini ve güncel iletişim bilgilerini (e-posta, telefon, 
faks) Editöre Sunum sayfasında bildirmelidirler. Bununla 
birlikte editörlerin hakemleri bizzat seçme hakkı mahfuzdur.

• Gönderiler, yazılar TÜBİTAK ULAKBİM DergiPark sistemi-
ne (http://dergipark.gov.tr/anadoluklin) yüklenerek gerçek-
leştirilmelidir.

• Gönderi sırasında Editöre Sunum sayfası, kapak sayfası, ya-
zının ana metni, Telif Hakkı Devir Formu ve varsa görseller 
ayrı dosyalar halinde yüklenmelidir.

• Yazarlar İnternet sitemizdeki hakem değerlendirme formları-
nı inceleyerek hakemlerin incelediği konulara özellikle dikkat 
ederlerse yazımdaki eksikliklerini hakem sürecinden dönme-
den gidermiş olurlar. Yine de hakemler her türlü eleştiriyi 
yapma hakkına sahiptir.
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Grip, her yıl olağan bölgesel grip salgınları sırasında dünya genelinde yaklaşık 500.000 
ölüme yol açmasına karşın, yaşlılar ve kronik hastalar gibi gruplar dışında genellikle hafif 
seyreden bir hastalık olduğundan, bugüne dek pek önemsenmemiştir. Daha seyrek 
görülen küresel grip salgınları, yani grip pandemileri sırasında ise, çok daha büyük kayıplar 
kaydedilmektedir. Kayıtlı tarihte onlarca grip pandemisi gerçekleşmiş olduğu bilinmektedir 
ve bunların en şiddetlisi olan 1918 “İspanyol” gribi pandemisi, bir yıldan kısa süre içinde 40 ila 
100 (ortalama 50) milyon insanı ölüme götürmüştür. Üstelik en ağır seyrettiği grup, sıra dışı 
bir biçimde sağlıklı genç yetişkinler olmuştur. Çok sarsıcı sosyal, demografik ve ekonomik 
sonuçları nedeniyle 1918 “İspanyol” gribi pandemisi, sağlık otoritelerince solunum yoluyla 
yayılan salgınlar için olabilecek “en kötü senaryo” kabul edilegelmiştir. Sürmekte olan 
COVID-19 pandemisi sırasında bu kıyas ve ikaz, T.C. Sağlık Bakanlığı tarafından da yapılmıştır. 

Yabancı dillerdeki eserlere karşın, bu yıkıcı pandemiyi ele alan Türkçe çalışmalar oldukça az 
sayıdadır. İlkin 2015 yılında yayımlanmış olan Gelmiş Geçmiş En Büyük Katil: 1918 “İspanyol” 
Gribi, kapsamlı bir araştırmanın ardından bu konudaki başlıca bilgi ve belgeleri Türkçe 
literatüre kazandırmayı amaçlayan bir ilk eserdir. Kitapta pandeminin köken, neden ve 
sonuçlarına; morbidite, mortalite ve üç dalgalı seyrine; Birinci Dünya Savaşı ile ilişkisine; genel 
küresel yayılımına ve bölgesel farklılıklarına; klinik semptom ve karakteristiklerine; dünyada 
ve Osmanlı İmparatorluğu’nda pandemiye karşı alınan önlemlere; yabancı kaynaklardan 
hastalığın teşhis ve tedavisi ile ilgili bildirim, anekdot ve gözlemlere; Osmanlı basınından 
hastalığın semptomları, seyri, payitaht İstanbul’a gelişi, hasta istatistikleri ile ilgili haberlere 
ve de yerli doktorların açıklama, karşılaştırma ve otopsi bulgularına yer verilmiştir. Ayrıca, 
gribin de yeni koronavirüs hastalığının da solunumsal salgın hastalıklar olması paydasında, 
genişletilmiş ikinci baskı güncel COVID-19 pandemisi ile mukayeseler de içermektedir. 

Dr. M. Kemal Temel

Gelmiş Geçmiş En Büyük Katil:

1918 “İSPANYOL” GRİBİ
İKİNCİ BASKI


