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Nephrological Problems in COVID19 Patients:A Retrospective
Single Centre Study

COVID-19 Hastalarinda Nefrolojik Problemler: Retrospektif Tek Merkezli
Calisma

Ergin Karadas!, Mehmet Erdem*?

1Department of Internal Medicine, Ozalp State Hospital, Van, Tiirkiye

2Department of Internal Medicine, Van Yuzuncu Yil University, Van, Tiirkiye

Cited: Karadas E, Erdem M (2024). Nephrological problems in COVID19 patients: A retrospective single centre study. Van Saglik
Bilimleri Dergisi, 17(2),69-75.

ABSTRACT

Objective: The SARS CoV-2 virus that emerged in 2019 and the emerging pandemic are full of journeys. The nephrological effects of
the pandemic have been a matter of curiosity. In this study, nephrological problems were investigated in COVID-19 positive
patients hospitalized in clinical and intensive care units.

Material and Method: The research is an observational cross-sectional retrospective study. Between November 2020 and November
2021, blood and urine analyzes sent from patients aged 18-90 who were followed up in the COVID-19 Intensive Care Unit and
COVID-19 clinics were examined. 79 patients were included in the study. The diagnosis of COVID-19 was made by considering
reverse-transcriptase polymerase chain reaction test, thorax computed tomography and clinical situation. These 79 patients were
compared in terms of acute kidney injury, electrolyte imbalance and complete urinalysis disorders.

Results: Acute kidney injury was detected in 32.9% of patients. 42.3% of patients with acute kidney injury were female, 57.7% were
male. 73.1% of the patients with acute kidney injury were hospitalized in the intensive care unit. Hematuria and proteinuria were
detected in 65% and 27%, respectively. In the examinations performed, 65% hematuria, 27% proteinuria, 44% hyponatremia, 4%
hypernatremia, 13% hypokalemia, 11% hyperkalemia, 11% hypophosphatemia, 6% hyperphosphatemia, 9% hypomagnesemia, 3%
hypermagnesemia, 24% hypocalcemia and 65% hypoalbuminemia were detected.

Conclusion: Acute kidney injury, hematuria and proteinuria were statistically significant in patients diagnosed with COVID-19 and
hospitalized and followed up. There are also electrolyte imbalances and hypoalbuminemia in patients. Follow-up of patients with
COVID-19 should be carefully monitored in terms of nephrology.

Keywords: COVID-19, Acute kidney injury, Hematuria, Proteinuria, Electrolyte Imbalance
OZET

Giris: 2019 yilinda ortaya ¢ikan SARS CoV-2 viriisii ve meydana getirdigi pandemi tiim diinyay1 etkisi altina almistir. Pandeminin
nefrolojik etkileri merak konusu olmustur. Bu ¢alismada klinik ve yogun bakimda yatan COVID-19 pozitif hastalarda nefrolojik
problemler arastirildz.

Materyalve Metot: Arastirma gozlemsel kesitsel retrospektif bir calismadir. Kasim 2020 -Kasim 2021 tarihleri arasinda COVID-19
Yogun Bakim Unitesi ve COVID-19 kliniklerinde takip edilen 18-90 yas arasi hastalardan gonderilen kan ve idrar tahlilleri
incelendi. Calismaya 79 hasta dahil edildi. COVID-19 tanusi, revers-transkriptaz polimeraz zincir reaksiyonu testi, toraks bilgisayarl
tomografi ve klinik durum gozetilerek konuldu. Bu 79 hastanin akut bobrek hasari, elektrolit imbalansi ve tam idrar tetkiki
bozukluklart agisindan karsilastirilmas: yapildi. Ayrica COVID-19 tanili grupta hastalarin yas, cinsiyet bilgileri ve yattig1 klinik
acisindan da karsilastirmasi yapildi.

Bulgular: Hastalarin %32,9 unda akut bobrek hasari tespit edildi. Akut bobrek hasar1 olan hastalarin %42,3"ti kadin, %57,7’si erkek
idi. Akut bobrek hasar1 olan hastalarin %73,1'i yogun bakimda yatan hastalar idi. Yapilan tetkiklerde %65 hematiiri, %27 proteintiri
%44’ tinde hiponatremi, %4’tinde hipernatremi, %13’tinde hipokalemi, %11 hiperkalemi, %11 hipofosfatemi, %6 hiperfosfatemi, %9
hipomagnezemi, %3 hipermagnezemi, %24 hipokalsemi ve %65 hipoalbuminemi tespit edildi.

Sonug: COVID-19 tarus: alan ve yatirilip takip ve tedavisi yapilan hastalarda akut bobrek hasari, hematiiri ve proteiniiri istatistiksel
olarak anlamli sonug verdi. Ayrica hastalarda elektrolit imbalansi ve hipoalbuminemi de mevcuttur. COVID-19 hastalarmn takipleri
nefrolojik acidan dikkatle izlenmelidir.

Anahtar kelimeler: COVID-19, Akut bobrek hasari, Hematiiri, Proteiniiri, Elektrolit Imbalans
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INTRODUCTION

The outbreak of SARS-CoV-2 infection was officially
declared a pandemic by the World Health
Organization (WHO) on March 11, 2020 and
designated “Coronavirus Disease 2019 (COVID-19)”
(Park, 2020). COVID-19 is a respiratory disease that
was first identified in Wuhan, China, in December
2019 (Lai et al., 2020). The first case was reported in
Turkey on March 10, 2020 (Yesilbag and Aytogu,
2020).

Coronaviruses are medium-sized, enveloped,
positive-sense single-stranded RNA viruses with a
crown-like appearance (Nakagawa and Miyazawa,
2020). While some types of coronaviruses cause mild
symptoms similar to the common cold in humans,
others lead to severe respiratory illness and even
death (Chan et al, 2020). SARS-CoV-2 spreads
primarily through droplets (Rothan and Byrareddy,
2020). Cough, muscle pain, and headache are the
most commonly reported symptoms in COVID-19
patients (Table 1). In addition, symptoms such as
diarrhea, sore throat, and abnormalities in smell or
taste have been well-defined (Huang et al., 2020).
The importance of laboratory findings is noteworthy,
as they play a crucial role in determining the severity
of the disease and assessing the risk of potential
complications such as acute respiratory distress
syndrome (ARDS), disseminated intravascular
coagulation (DIC), and multiorgan failure. It has
been observed that COVID-19 primarily affects the
kidneys, after the lungs in infected patients (Cheng
et al., 2020).

The etiopathogenesis of acute kidney injury (AKI)
associated with COVID-19 is thought to be primarily
due to a cytokine storm. A cytokine storm is a severe
hyperreaction of the immune system characterized
by the rapid and excessive release of cytokines into

systemic circulation. Dehydration, nephrotoxic
agents, mechanical ventilation, direct immune-
mediated renal cell injury, fever, and other

multifactorial interactions are involved (Stasi et al.,
2020). The detection of live SARS-CoV-2 in the urine
of COVID-19 patients suggests a direct effect of the
virus on renal tubules. SARS-CoV-2 is thought to
induce acute tubular necrosis through direct
cytopathic effects. Su et al. demonstrated the
presence of virus particles in tubular cells and
podocytes in renal biopsy analyses (Su et al., 2020).
Clinical signs of AKI include oliguria or anuria.
Laboratory findings in AKI include hyperkalemia,
acidemia, hypocalcemia, hyperphosphatemia, and
hypermagnesemia (Kellum et al, 2012). Life-
threatening complications of AKI may include
pulmonary edema, severe acidosis, and
hyperkalemia, all of which require immediate
evaluation and treatment (Fortenberry et al., 2013).
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Treatment of AKI should be based on three main
principles: ensuring optimal intravascular volume,
providing symptomatic supportive care (including
appropriate nutritional support, discontinuation of
nephrotoxic drugs, treatment of hyperkalemia,
hyperphosphatemia, hypocalcemia, acidosis, and
hypertension), and targeted therapies for etiology
(Spasovski et al., 2014).

MATERIAL and METHOD

This retrospective and single-center study was
conducted in the Covid-19 3rd Level Intensive Care
Unit and Covid-19 Clinics of Dursun Odabas
Medical Center, Van Yuiziincti Y1l University Faculty
of Medicine.

The study involved COVID-19 patients aged 18 years
and older who were hospitalized in the Covid-19
Intensive Care Unit and Clinics of Dursun Odabas
Medical Center between November 2020 and
November 2021. The diagnosis of COVID-19 was
confirmed by RT-PCR tests, thoracic CT scans, and
clinical assessments.

Only patients with a definite diagnosis of COVID-19
and aged 18 to 90 years were included in the study.
Individuals with an inconclusive diagnosis of
COVID-19, pregnant patients, and individuals
younger than 18 years were excluded from the
study.

Statistical Analysis: The data collected during the
study were analyzed with the statistical software
package, IBM SPSS with a confidence level of 95%
(p=0.05). Frequency and percentage distributions of
the groups were generated. Pairwise group
comparisons were performed using the chi-square
test, and results for Pearson's chi-square, Fisher's
exact test, and odds ratios were reported.

RESULTS

A total of 79 patients, were enrolled in our study, of
whom 44 (56%) were female and 35 (44 %) were male,
all of whom were treated in the intensive care unit
and clinic with a diagnosis of COVID-19. Among
these 79 patients, 26 (32.9%) were diagnosed with
AKI. The mean age of females was 64.9 + 17.36 years,
whereas the mean age of males was 59.7 + 18.36
years. AKI was present in 11 (42.3%) of females and
15 (57.7%) of males.

Of the 79 patients, 36 (46%) were admitted to the
intensive care unit, and 43 (54%) were followed up in
the regular clinic setting. Of the patients with AKI,
19 (73.1%) were in the intensive care unit, while 7
(26.9%) were among those treated in the clinic. The
location of hospitalization significantly influenced
renal injury. Specifically, the likelihood that a patient
was in the intensive care unit increased the risk of
AKI by 5.8-fold (Table 2).



Hematuria was observed in 51 patients (65%), 21 of
whom had AKI. The presence of AKI was associated
with hematuria in 84% of cases, while 58.8% of
patients without AKI also had positive hematuria
findings. Statistical analysis revealed a significant
association between hematuria and renal impairment
(p<0.05), meaning that the likelihood of AKI
increased 3.7-fold in the presence of hematuria
(Table 2).

Proteinuria was detected in 21 patients (27%). Of
these, 7 had trace proteinuria, 9 had 1+ proteinuria,
and 5 had 2+ proteinuria. Of the patients with AKI,
13 (52%) had proteinuria. The association between
proteinuria and renal injury was statistically
significant (p<0.05), showing a 5.6-fold increased
likelihood of AKI in the presence of proteinuria
(Table 2).Regarding electrolyte imbalance, 35
patients  (44%) had  hyponatremia,  while
hypernatremia was observed in 3 patients (4%). Of
the patients with AKI, 11 (42.3%) had hyponatremia.
In addition, 10 patients (13%) had hypokalemia, and
9 (11%) had hyperkalemia. Among the patients with
AK]I, 6 (66.7%) had hyperkalemia.
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Furthermore, 19 patients (24%) had hypocalcemia, 6
(8%) had hyperphosphatemia, and 11 (14%) had
hypophosphatemia. Finally, 9 patients (11%) had
hypomagnesemia (Table 3)

Table 1. Common symptoms of COVID-19

50% cough

43% fever (subjective or >100.4°F/38°C)
36% myalgia

34% headache

29% shortness of berath

20% throat pain

19% diarrhea

12% nausea and vomiting

Each of the following symptoms was
observed in less than 10% of the patients:
loss of smell or taste, abdominal pain, and
runny nose.

Table 2. Relationship between AKI and gender, clinical

service, hematuria, and proteinuria

Acute Kidney Injury

Positive Negative Total p OR (%95CI)
n (%) n (%) n (%)
Render
Female 11 (42.3) 33 (62.3) 44 (56) 0.147
Male 15 (57.7) 20 (37.7) 35 (44)
Clinical Service
Intensive Care 19 (73.1) 17 (32.1) 36 (46) 0.001 5.8 (2-16.3)
Clinic 7 (26.9) 36 (67.9) 43 (54)
Hematuria
Positive 21 (84) 30 (58.8) 51 (65) 0.038 3.7 (1.1-12.3)
Negative 4 (16) 21 (41.2) 25 (32)
Proteinuria
Positive 13 (52) 8 (16.3) 21 (27) 0.02 5.6 (1.9-16.5)
Negative 12 (48) 41 (83.7) 53 (67)

Ki-SquareTesttableandOddsratio-%95Confidencelntervalvalues.

Regarding electrolyte imbalance, 35 patients (44%)
had hyponatremia, while hypernatremia was
observed in 3 patients (4%). Of the patients with
AKI, 11 (42.3%) had hyponatremia. In addition, 10
patients (13%) had hypokalemia, and 9 (11%) had
hyperkalemia. Among the patients with AKI, 6

(66.7%) had hyperkalemia. Furthermore, 19 patients
(24%)  had  hypocalcemia, 6 (8%) had
hyperphosphatemia, and 11  (14%) had
hypophosphatemia. Finally, 9 patients (11%) had
hypomagnesemia (Table 3)
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Table 3. Comparison of patients regarding electrolyte imbalance

Acute Kidney Injury

Positive Negative Total
n (%) n (%) n (%)
Sodium (Na)

Low 11 (42.3) 24 (45.3) 35 (44)
Normal 12 (46.2) 29 (54.7) 41 (52)

High 3 (11.5) 3(4)

Potassium (K)

Low 3 (30) 7 (70) 10 (13)
Normal 17 (28.3) 43 (71.7) 60 (76)

High 6 (66.7) 3 (33.3) 9 (11)

Calcium (Ca)
Low 7 (36.8) 12 (63.2) 19 (24)
Normal 18 (31) 40 (69) 58 (73)
Phosphorus (P)

Low 6 (54.5) 5 (45.5) 11 (14)
Normal 11 (28.9) 27 (71.1) 38 (48)

High 4 (66.7) 2(33.3) 6 (8)

Magnesium (Mg)

Low 5 (55.6) 4 (444) 9 (11)
Normal 16 (32.7) 33 (67.3) 49 (62)

High 1(33.3) 2 (66.7) 3 (4)

Ki-SquareTesttable. The results were not statistically significant due to the limited sample sizes in some groups.

DISCUSSION

Patients with suspected or confirmed COVID-19
may have AKI as part of their overall illness (Yang
et al.,, 2020). Two extensive observational studies
conducted in a cohort of over 5000 COVID-19
hospitalized patients reported AKI incidence rates
ranging from 32% to 37% (Bowe et al, 2021).
Several independent predictors of AKI have been
identified, including advanced age, male sex,
African-American ethnicity, obesity, diabetes,
hypertension, cardiovascular disease, low
estimated glomerular filtration rate (e-GFR),
elevated interleukin-6 levels, and the need for
mechanical ventilation or vasopressor therapy
(Chan et al., 2021). Among the various speculations
about the pathogenesis of AKI in the course of
COVID-19, one hypothesis suggests direct
penetration of the virus into the renal tubules and
glomeruli. This intriguing concept has led to
autopsy studies that have indeed demonstrated the
presence of viral particles and viral antigenic
structures in various renal tissues, particularly in
proximal tubules and podocytes (Su et al., 2020).
Furthermore, it is worth noting that the
hemodynamic changes associated with cytokine
release syndrome in COVID-19 patients may also
contribute to the development of acute tubular
necrosis (ATN) (Martinez-Rojas et al., 2020). In our
study, the prevalence of AKI in COVID-19 patients
was 32.9%, which is consistent with the existing
literature.

In COVID-19 patients, renal involvement may
manifest as AKI, hematuria, or proteinuria, and is
associated with a higher risk of mortality (Larsen et
al., 2020). Hematuria and proteinuria, especially
with predominant albuminuria, are the most
common urinary findings before the full clinical
development of AKI. In one study, proteinuria was
found in 44% of cases, hematuria in 26.9%, and
increased creatinine levels in 15.5% of patients on
admission. In a small percentage (3.2%) of cases,
AKI was detected in the first days of the study
(Karras et al., 2021). Hong et al., who studied the
incidence of early renal damage, demonstrated
abnormalities of eGFR (66.7%), creatinine clearance
(41.7%), and microalbuminuria (41.7%) in patients
who did not have significant increases in BUN and
creatinine levels (Hong et al., 2020). In our study,
hematuria was observed in 65% and proteinuria in
27% of the patients. Moreover, 84% of patients had
hematuria, and 13% had proteinuria, which is in
good agreement with the existing literature.

In a study conducted in Hubei, China, 1254
patients diagnosed with COVID-19 were included.
Hyponatremia was found in 9.9% of them and
hypernatremia in 2.4%. Regarding the etiology of
hyponatremia, gastrointestinal sodium losses due
to diarrhea or vomiting could explain this fluid-
electrolyte disturbance only in a minority of
patients  (8.7%  diarrhea, 3.3%  vomiting).
Hypernatremia was less common in COVID-19
patients compared with hyponatremia (Hu et al.,
2021). In our study, hyponatremia was found in



44% of patients and hypernatremia in 4%.
Hyponatremia was observed in 42.3% of patients
with AKI. These findings add to the growing body
of evidence of the various renal manifestations and
electrolyte imbalances observed in COVID-19
patients.

The results of a study conducted in Wenzhou,
China, involving 179 COVID-19 patients, showed
that hypokalemia was a significant electrolyte
abnormality affecting 55% of the patients (Chen et
al., 2020). Based on these results, the authors
suggested that the main cause of hypokalemia was
a disruption of ACE-2 by binding SARS-CoV-2
(Chen et al., 2020). In our study, hypokalemia was
found in 13% of patients and hyperkalemia in 11%.

Cappellini et al. performed a comparative analysis
of the calcium profiles of 420 COVID-19-diagnosed
patients and 165 non-COVID-19 patients and
found that COVID-19 patients had considerably
lower serum total calcium and ionized calcium
levels compared to non-COVID-19 patients.
However, it was not presented whether the two
groups matched in terms of disease severity
(Cappellini et al, 2020). The hypocalcemia
observed in COVID-19 could be attributed to the
direct effect of SARS-CoV-2 or an imbalance of
parathyroid hormone and/or 25-hydroxyvitamin
D (Nieto-Torres et al., 2014). In our study,
hypocalcemia was found in 24% of patients.

Gastrointestinal and renal tissues may be damaged
by a cytokine storm and an overactive immune-
inflammatory response, resulting in impaired
phosphate  reabsorption. ~ Consequently, the
frequent intestinal dysfunction and AKI observed
in COVID-19 patients may be additional risk
factors for hypophosphatemia (Ghosn et al., 2021).
In our study, hypophosphatemia was observed in
14% of patients and hyperphosphatemia in 8%.
Therefore, it is crucial to monitor patients closely
for hypophosphatemia.

It has been reported that magnesium
supplementation might have positive effects on
COVID-19-related  complications  such  as
pulmonary fibrosis and thrombosis (De Baaij et al.,
2015). Additionally, COVID-19 may induce a
cytokine storm, leading to ATP depletion and,
consequently, the need for phosphate and
magnesium. Therefore, it is important to provide
magnesium to patients (van Kempen and Deixler,
2021). In our study, hypomagnesemia was
observed in 11% of patients. Thus, the supply of
magnesium is crucial to prevent potential
complications associated with hypomagnesemia.

Conclusion

In this retrospective, single-center study, we
assessed the prevalence of AKI, hematuria,
proteinuria, and electrolyte imbalances in COVID-
19 patients. The results highlight the importance of
a multidisciplinary approach to the monitoring and
effective management of these renal complications
effectively. Timely interventions and appropriate
electrolyte replacement strategies are critical for
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addressing the observed nephrological disorders in
these patients.

Given the impact of these renal manifestations, it is
crucial to emphasize the need for long-term follow-
up for COVID-19 patients. Integrating
comprehensive monitoring protocols and targeted
interventions may contribute to better management
of COVID-19-associated renal impairment.

Our study aimed to investigate the effects of
COVID-19 on the kidneys, and the results are

consistent with existing literature, which is
supportive of COVID-19-induced renal
complications. Nevertheless, further
comprehensive studies are needed to fully

comprehend the chronic effects of COVID-19 on
renal function. Further research efforts will allow
us to unravel the underlying mechanisms and
develop tailored therapeutic approaches to
effectively address the nephrological problems
associated with COVID-109.
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Fibromiyalji Hastalarindaki Anksiyete/Depresyon ile Maksimal
Oksijen Tiiketimi Arasindaki Iliski
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Atif: Sah V, Duz R, Isik M, Elasan S, Kaplan $.(2024). Fibromiyalji hastalarindaki anksiyete/depresyon ile maksimal oksijen
tiiketimi arasindaki iliski. Van Saglik Bilimleri Dergisi, 17(2), 76-80.

ABSTRACT

Objective: Our aim in this study is to try to determine patient complaints about anxiety and depression in Fibromyalgia Syndrome
(FMS) patients that are expected to accompany the disease and their exercise tolerance based on their maximal oxygen usage
capacity while exercising, and then to show the relationship between maximal oxygen consumption and anxiety and depression
scoring.

Material and Method: Adult female individuals (between the ages of 18-65) were divided into two groups; Patients diagnosed with
FMS were included in the first group (n=30), and healthy control group individuals of similar age and gender with normal physical
and psychiatric examinations were included in the second group (n=30). In the same examination session, the 'Hospital Anxiety and
Depression (HAD) scale' consisting of fourteen questions was first applied to the patients in both groups, and then the VO2 max
(highest amount of oxygen consumed during exercise) value was measured.

Results: The mean HAD score was statistically significantly higher in the patient group (23.23) compared to the control group (5.63)
(p = 0.001). The mean VO2 max value was statistically significantly lower in the patient group (21.70 ml / kg / min) compared to
the control group (34.30 ml / kg / min) (p = 0.001). In the patient group, it was observed that while the HAD scores increased, VO2
max values were measured to be significantly lower (r = -0.507 and p = 0.043).

Conclusion: Depression and anxiety symptoms accompanied FMS patients more frequently than in the control group. Maximal
oxygen consumption during exercise was measured to be worse in FMS patients than in the control group. As the depression and
anxiety symptoms increased in FMS patients, maximal oxygen consumption was also significantly impaired.

Keywords: Fibromyalgia, Anxiety, Depression, Oxygenconsumption, vo2 max
OZET

Giris: Bu calismadaki amacimiz; Fibromiyalji Sendromu (FMS) hastalarinda, hastaliga eslik etmesi beklenen anksiyete ve depresyon
ile ilgili hasta sikayetlerini ve egzersiz yaptiklar1 siradaki maksimal oksijen kullanma kapasiteleri {izerinden egzersiz toleranslarini
belirlemeye calismak ve ardindan en yiiksek oksijen tiiketimi ile anksiyete ve depresyon skorlari arasindaki iliskiyi
gosterebilmektir.

Materyalve Metot: Eriskin (18-65 yas araliginda) kadin hastalar iki gruba ayrilarak; birinci gruba (n=30) FMS tanil1 hastalar, ikinci
gruba (n=30) ise benzer yas ve ayni cinsiyet ¢zelliginde bulunan fiziksel ve psikiyatrik muayeneleri dogal olan saglikli kontrol
grubu bireyler dahil edilmistir. Her iki gruptaki hastalara ayni kontrolde 6nce on dort sorudan olusan ‘Hastane anksiyete ve
depresyon (HAD) olcegi’ uygulanip, sonrasmnda VO2 max (egzersiz sirasinda tiiketilen en yiiksek oksijen miktari) degeri
ol¢tilmiistiir.

Bulgular: HAD skor ortalamas: hasta grubunda (23.23), kontrol grubu (5.63) ile karsilastirildiginda, istatistiksel olarak anlaml
sekilde daha ytiksekti (p=0.001). VO2 max deger ortalamas:t hasta grubunda (21.70 ml / kg / dak), kontrol grubu ile
karsilastirildiginda (34.30 ml / kg / dak), istatistiksel olarak anlamli sekilde daha dustiktii (p=0.001). Hasta grubunda, HAD skoru
arttikca VO2 max degerlerinin anlamli diizeyde daha diisiik dlctildiigu gozlenmistir (r=-0.507 ve p= 0.043).

Sonug: Depresyon ve anksiyete bulgular1 FMS hastalarina kontrol grubuna gore daha fazla eslik etmistir. Egzersiz sirasindaki
maksimal oksijen tiiketimi FMS hastalarinda kontrol grubuna gore daha kotii olarak olciilmiistiir. FMS hastalarinda depresyon ve
anksiyete bulgulari arttik¢a, maksimal oksijen tiiketimi de anlamli diizeyde bozulmustur.

Anahtar kelimeler: Fibromiyalji, Anksiyete, Depresyon, Oksijen tiiketimi, VO2 max
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GIRIS

Fibromiyalji Sendromu (FMS), 1990 Amerikan
Romatoloji Koleji (ACR) kriterlerine gore, yaygin
viicut agris1 ve presyonla tespit edilen hassas
noktalarla kendini gosteren, inflamatuar olmayan bir
kas romatizmasidir (Wolfe ve ark. 1990). Ancak
genellestirilmis bir agr1 kriterini de igeren revize
edilmis simiflandirma kriterleri seti 2016 yilinda
Wolfe ve arkadaglann tarafindan yayimmlanmustir
(Wolfe et al., 2016). FMS etyopatogenezinde, merkezi
sinir sisteminin hatali ve abartili agr1 algilamasinin
rolii  oldugu diistiniilmektedir  (allodini  ve
hiperaljezi) (Harden ve ark., 2012). Amerika Birlesik
Devletlerinde yetiskin poptilasyonda prevelansi
yaklasik %2’'dir ve kadinlarda erkeklere gore 7 kat
daha siktir (Gaudreault ve Boulay, 2018).

FMS’de agriya kars: stirekli asir1 tetikte olmak aymi
zamanda psikolojik sorunlarla da iliskilendirilebilir
(Bhargava ve Hurley, 2021). Bu psikolojik
sorunlardan depresyon ile FMS arasinda cift yonlii
bir iliski bulunmustur: Depresyon FMS'in ve FMS de
depresyonun olusma riskini artirmaktadir (Chang ve
ark., 2015). Ayrica FMS hastalarinda anksiyete 6l¢iim
skorlarinin da kontrol grubuna goére daha yiiksek
oldugu belirtilmistir (Krag ve ark., 1994).

Kas yorgunlugunda artisin ve egzersiz intoleransinin
fibromiyaljinin ~ ©nemli  bir  belirtisi  oldugu
bilinmektedir (Dinler ve ark., 2007). Kas yorgunlugu
ve egzersiz tolerans: ¢ok sayida santral ve periferik
mekanizma ile aciklanabilir;, ancak FMS'deki
mikrovaskiiler tutulumun kesin patofizyolojik rolii
net degildir (Ozgocmen ve ark., 2006).

Bu calismadaki amacimiz; FMS hastalarinda, 6nce
hastaliga eslik etmesi beklenen anksiyete ve
depresyon ile ilgili hasta sikayetlerini ve egzersiz
yaptiklart siradaki maksimal oksijen kullanma
kapasiteleri ~ tizerinden egzersiz  toleranslarinm
belirlemeye ¢alismak ve ardindan en yiiksek oksijen
tiketimi ile anksiyete ve depresyon skorlar:
arasindaki iliskiyi gosterebilmektir. Bu iligki tizerine

yapilmis bir c¢alisma da bilindigi kadariyla
literatiirde mevcut degildir.

MATERYAL ve METOT

Van Yiiziinci  Yil Tip Fakiiltesi Psikiyatri

poliklinigine bagvuran FMS hastalarinin anksiyete ve
depresyon sikayetleri ile bu hastalarin egzersiz
sirasindaki oksijen kullanma kapasiteleri arasmdaki
iliski ~ etik  kurul onayr alindiktan sonra
degerlendirilmistir. Calismaya konu olan eriskin (18-
65 yas araliginda) bireyler iki gruba ayrilarak; birinci
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gruba (n=30) FMS tanili hastalar (FMS tanis1 2016
tarihli Amerikan Romatoloji Koleji kriterlerine gore
konulmustur) (Wolfe et al., 2016), ikinci gruba (n=30)
ise benzer yas ve aym cinsiyet 6zelliginde bulunan
fiziksel ve psikiyatrik muayeneleri dogal olan
saglikli kontrol grubu bireyler dahil edilmistir. ACR
FMS tani kriterlerine dair en giincel Tuirkce gecerlik
ve givenilirlik calismast Atik ve ark., tarafinca
yapilmustir (Atik, 2014). Her iki gruptaki hastalara ilk
ve tek kontrolde 6nce 14 soruluk ‘Hastane anksiyete
ve depresyon 0Olgegi’ (HAD) uygulanip, sonrasinda
kardiyolog olan akademisyen tarafinca VO2 max
cihazinda (Fitmate Pro ® ) (agiz ve burnu kaplayan
bir maske takilarak, sabit duran bisiklet benzeri
cihazda pedal gevirirken gerceklestirilen bir posediir
ile) egzersiz sirasinda tiiketilen en yiiksek oksijen
miktar1 olan ‘VO2 max’ degeri olctilmiis, islem
oncesi ve sirasinda Elektrokardiografi (EKG) takibi
yapilmustir.

Istatistik Analiz

Bu calismanin o6rnek genisligini hesaplamada, her
degisken i¢in Power (Testin Giicii) en az %80 ve Tip-
1 hata %5 almarak belirlenmistir. Calismadaki
surekli olgtimlerin normal dagilip dagimadigma
Shapiro-Wilk (n<50) ve Skewness-Kurtosis testleri ile
bakilmis ve ol¢timler normal dagildigindan dolay:
Parametrik testler uygulanmistir. Calismadaki
degiskenler icin tamimlayici istatistikler; ortalama ve
standart sapma olarak ifade edilmistir. “Gruplara”
gore  “olcek  skorlarinin”  karsilastirilmasinda
“Bagimsiz T-testi” kullanilmustir. Olgekler arast
iliskiyi ~ belirlemede ise Pearson korelasyon
katsayilar1 hesaplanmistir. Hesaplamalarda istatistik
anlamlilik diizeyi (a) %5 olarak alinmis ve analiz igin
SPSS (IBM SPSS for Windows, ver.26) istatistik paket
programi kullanilmustir.

BULGULAR

Hasta (FMS tanili) (n=30 kadin) ve saglikli kontrol
(n=30 kadin) gruplar1 arasinda yas, boy, agirlik ve
VKI (viicut kitle indeksi) agisindan istatistiksel
olarak anlamli bir fark yoktu (tablo 1). Hasta
grubunda ortalama hastalik stiresi 6.95 yild1 (tablo
1). HAD skor ortalamasi hasta grubunda (23.23),
kontrol grubu (5.63) ile karsilastirildiginda,
istatistiksel olarak anlamli sekilde daha ytiksekti
(p=0.001) (tablo 1). VO2 max deger ortalamasi hasta
grubunda (21.70 ml / kg / dak), kontrol grubu ile
karsilastirildiginda (34.30 ml / kg / dak), istatistiksel
olarak anlamli sekilde daha dustikti (p=0.001)
(Tablo 1).
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Tablo 1. Hasta ve kontrol gruplarinin temel karakteristikleri ile HAD ve VO2 ol¢timleri

Hasta Kontrol Total .
Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. P

Yas 39.93 10.61 39.70 10.63 39.82 10.53 0.932
Boy 1.59 0.06 1.60 0.06 1.60 0.06 0.601
Agirlik 61.97 7.72 59.89 6.78 60.93 7.28 0.271
VKI 24.49 3.03 23.36 2.08 23.93 2.64 0.098
Hastalik Stiresi 6.95 5.16 . 6.95 5.16 .
HAD skoru 23.23 10.58 5.63 3.44 14.43 11.81 0.001
VO2 MAX degeri 21.70 417 34.30 4.52 28.00 7.68 0.001

VO2 MAX: viicut agirhigimin kilogramm bagina bir dakikada (ml / kg / dak) kullamlan mililitre oksijen cinsinden en yiiksek 6l¢tim sonucu

HAD: Hastane Anksiete Depresyon VKI: Viicut Kitle Indeksi

Hasta grubunda HAD skor ortalamasimin yas, viicut
kitle indeksi ve hastalik stiresi ile istatistiksel olarak
anlamli bir iliskisi yoktu (tablo 2). Ancak hasta
grubunda yas arttikca, VO2 max degerlerinde
anlaml bir diistis oldugu tespit edildi (r= -0.814 ve
p=0.001) (Tablo 2).

Tablo 2. Hasta grubu igindeki veri karsilastirmalar:

Hastalik

Yas  VKI Siiresi
VKI r 0258
P 0.169
Hastalik Stiresi r  0.774** 0.260
p. 0.000 0.165
HAD skoru r 0.048 - 0.107
0.046
p. 0800 0.808 0.574
VO2 MAX r -0.814** - -0.860**
degeri 0.153
P 0.001 0.420 0.001
*p<0,001 *1<0,001 r: Pearson korelasyon katsayist

VO2 MAX: viicut agirhigimin kilogram basina bir dakikada (ml / kg /
dak) kullanulan mililitre oksijen cinsinden en yiiksek dl¢iim sonucu

HAD: Hastane Anksiete Depresyon VKI: Viicut Kitle Indeksi

Benzer bir iliski hastalik stiresi ile VO2 max degerleri
arasinda da gozlendi, buna gore hastalik stiresi
arttikca VO2 max degerlerinin anlamli olarak daha
diistik oldugu belirlendi (r= -0.860 ve p= 0.001)
(tablo2). Kontrol grubunda ise viicut kitle indeksi ile
HAD skorlar1 ve VO2 max degerleri arasinda
istatistiksel olarak anlamli bir iliski saptanmadi.
Ancak yas arttikca HAD skorlarinin anlamli diizeyde
yiiksek (r=0.479 ve p= 0.007), VO2 max degerlerinin
ise anlamli diizeyde dusiik (r= -0.705 ve p= 0.001)
oldugu gosterildi (Tablo 3).

Hasta grubunda, HAD skoru arttikga VO2 max
degerlerinin anlamh ditizeyde daha diistik olctildugii
gozlenmistir (r= -0.507 ve p= 0.043) (tablo2). Benzer
sekilde kontrol grubunda da HAD skoru arttikga
VO2 max degerleri yine anlamli diizeyde daha

dustik olarak olculmustir (r=
(Tablo 3)..

-0.523 ve p= 0.003)

Tablo 3. Kontrol grubu icindeki veri karsilastirmalar:

Yas VKI HAD skoru

VKIi r 0.106

p- 0576
HAD skoru r 0.479** 0.126

p- 0.007 0.506
VO2 MAX degeri r -0.705** -0.157  -0.523**

p- 0.001  0.408 0.003
*1<0,001 r: Pearson korelasyon katsayist

VO2 MAX: viicut agirhiGimin kilogrami basina bir dakikada (ml / kg /
dak) kullanlan mililitre oksijen cinsinden en yiiksek dl¢iim sonucu

HAD: Hastane Anksiete Depresyon  VKI: Viicut Kitle Indeksi

TARTISMA

Calismamizda, psikiyatrik temelleri oldugu giincel
bir sistematik derlemede  Dbelirtilmis olan
(Kleykamp et al., 2021) FMS'ye, anksiyete ve
depresyon bulgularimin ne siklikta eslik ettigi, daha
once (Dinler ve ark., 2009) ortaya konan ‘FMS’de
cizgili kaslara vaskiiler oksijen sunumunun
azalmast teorisi'nin, VO2 max cihazi ile oksijen
tiiketimi olgtildtigiinde dogrulanip
dogrulanamayacagt ve FMS'de anksiyete ve
depresyon bulgular1 ne kadar fazla ve siddetliyse
VO2 max degerlerinin de dogru orantih olarak
azalip azalmayacag1 gosterilmeye calisilmistir. Bu
calismada yaslar1 21 ile 36 arasinda degisen 33
kadin denek (18 FMS'li hasta ve 15 saglikli kontrol)
arastirilmis ve iskelet kasindaki mikro dolagimdaki
patofizyolojik dinamik degisikliklerin, FMS'de
fonksiyona bagli doku oksijen sunumunda,
tilketiminde ve diisiik egzersiz kapasitesinde
onemli degisikliklere yol acabildigi gosterilmistir.

Onceki bir calismada, Casale ve arkadaslari,
insanlar1 olumsuz yasam olaylarina karst daha az
savunmasiz hale getiren ‘kirilganhik’ kavramin
ortaya koyarak, FMS etiyolojisindeki psikososyal
faktorlerden bahsetmislerdir (Casale ve ark., 2019).



Baska bir ¢calismada; ruhsal depresyon ile FMS'nin
birbirlerinin sikligmmi arttirdiklar1  gosterilmistir
(Chang ve ark., 2015). Ayrica hem depresyon hem
de anksiyete bulgularnin FMS hastalarina kontrol
grubuna gore daha fazla eslik ettigi de
bildirilmistir (Krag ve ark., 1994). FMS hastalarinin
gecmis yasamlarinda duygusal istismara ve yakin
cevresi tarafinca ihmal edilme davramslarina
maruz kaldiklar1 belirtilmistir (Boisset-Pioro ve
ark., 1995; Walker ve ark., 1997).

FMS etyolojisinde psikososyal faktorler disinda
hastalarin kardiyovaskiiler kondisyon ve egzersiz
aliskanliklarinin da o6nemli rol oynadigina dair
veriler de ortaya konmustur. Homann ve
arkadasglarinin calismasinda FMS hastast
kadinlarda (yaslar1 20 ile 50 arasinda degisen,
viicut kitle indeksi (VKI) 18,5 ile 39,9 kg/m2
arasinda olan FM tamsi alan kadinlar), saglikhi
kadinlara kiyasla alt1 dakika ytirtime testi ve Saghk
Degerlendirme Anketi (HAQ) ile yapilan
Olciimlerde efor siddetlendikce daha fazla
fonksiyonel kapasite bozuklugu ve agr1 olustugu
gozlenmistir (Homann ve ark., 2011). Dinler ve
arkadaslar;, FMS hastalarinda ¢izgili kaslara
vaskiiler  oksijen sunumunda  disfonksiyon
bulundugunu belirtmislerdir (Dinler ve ark., 2009).
Bardal ve arkadaslarinin, FM'li 12 kadin hasta (yas
ortalamalar1 53,9) ile yas uyumlu 12 saglikli kadin
(yas ortalamalar1 54,3) bireyi karsilastirdiklar: vaka
kontrol ¢calismasinda; FMS hastalarinda ve saglikli
kontrol grubunda maksimal oksijen tiiketimini Vo2
max cihazi (bisiklet ergometresi 939 E, Monark,
1sve<;) ile olgmiisler ve sonucta FMS hastalarinin
VO2 max degerlerinin kontrol grubuna goére daha
dustiik oldugunu tespit etmislerdir (Bardal ve ark.,
2013).

Bizim ¢alismamizda da FMS hastalarindaki HAD
skorlarmin saglikli kontrollere gore daha yiiksek
bulunmus olmasi, FMS hastalarinda anksiyete ve
depresyon bulgularmin saghkli kontrollere gore
daha fazla eslik ettigini, bu hastalarda FMS'nin
kendi bulgularma ek olarak anksiyete ve
depresyon sikayetlerinin mutlaka sorgulanmasi
gerektigini gostermistir. Yine FMS hastalarinda
saglikli kontrollere gore daha diisiik VO2 max
degerleri 6lgtilmesi; FMS'de ¢izgili kaslarin, diisiik
oksijen tiiketimi ile daha hassas ve agrili olmalar:
arasmda bir iliski oldugunu da distindtirmektedir.
Calismamizdaki FMS hastalarinda VO2 max
dusukligu yas artistyla daha da kottilesmektedir.
FMS hastalarinda HAD skorlar1 kotiilestikce VO2
max degerlerinin de kotiilesmesi maksimal oksijen
tiiketiminin, anksiyete ve depresyon varhiginda
daha da bozuldugunu ortaya koymustur.

llging bir sonug olarak saglikli kontrol grubunun
kendi igerisinde de yas artisi ile beraber anksiyete
ve depresyon bulgularmin arttigi, VO2 max
degerlerinin de kotuilestigi gosterilmistir. Bu
bulgularin dogrulanmas1 i¢in hasta grubunun
olmadig1 bir klinik ¢calismada daha genis (6rneklem
sayist daha yiiksek) bir saghkli popiilasyon
taramasi yapilmalidir.
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FMS ile anksiyete ve depresyon arasinda ve FMS
ile diistk maksimal oksijen tiiketimi arasinda
hangi yonlii bir sebep sonug iliskisi (hangisi sebep
ve hangisi sonug) olduguna dair molekiiler
diizeyde c¢alismalara da ihtiyag oldugu bir
gercektir.

Sonug

Depresyon ve anksiyete bulgulari, FMS hastalarina
kontrol grubuna gore daha fazla eslik etmistir. Yine
egzersiz sirasindaki maksimal oksijen tiiketimi
FMS hastalarinda kontrol grubuna gore daha koti
olarak olciilmiistiir. FMS hastalarinda depresyon
ve anksiyete bulgular1 arttik¢a, maksimal oksijen
tiketiminin bozulmas: ise literatiirde ilk kez
gosterilmistir.

Cikar Catismasi: Yazarlarin bu calisma ile ilgili
herhangi bir gikar catismasi yoktur.
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Cone Beam Computed Tomography Evaluation of The Effect of
Single Tooth Loss on Maxillary Sinus Mucosa Thickness

Tek Dis Eksikliginin Maksiler Siniis Mukoza Kalinlig Uzerindeki Etkisinin
Konik Isinli Bilgisayarli Tomografi ile Degerlendirilmesi
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ABSTRACT
Objective:The aim of this study was to evaluate maxillary sinus mucosal thickness in patients with a single missing tooth.

Material and Method: This retrospective, observational, radiographic study was performed on individuals using cone beam
computer tomography who applied to Department of Oral and Maxillofacial Surgery for implantation between January 2012 and
January 2019. The edentulous sides of the patients were determined as the study group and the symmetrically toothed sides of the
patients were determined as the control group. Maxillary sinus mucosa thickness (MSMT) obtained at the sinus floor, medial sinus
wall, and lateral sinus wall were compared between the two groups.

Results: Of the 105 patients included in the study, 51 were male and 54 were female. The ages of the patients ranged between 15
and 65 years, with a mean age of 32.92 + 9.73 years. The MSMT of the lateral sinus wall on the toothed side were significantly higher
in male patients than in female patients (p = 0.001 vs. p < 0.01, respectively). On the edentulous side, the MSMT of lateral sinus wall
of men was significantly lower than that of women (p = 0.001 vs. p < 0.01).

Conclusion: Implant and bone augmentation planning at the sinus floor on the edentulous side should be considered in terms of
maxillary sinus complications and implant failure. In conclusion, the absence of a single tooth as a local odontogenic factor is not a
risk factor for maxillary sinus mucosal thickening.

Keywords: Maxillary sinus mucosa thickness, Cone beam computed tomography, Tooth loss, Dental implant
OZET
Giris: Bu calismanin amaci tek dis eksikligi olan hastalarda maksiller siniis mukozasinin kalinligini degerlendirmektir.

Materyal ve Metot: Bu retrospektif, gozlemsel, radyografik calisma, Ocak 2012 ile Ocak 2019 tarihleri arasinda Agiz Dis ve Cene
Cerrahisi Anabilim Dali'na implant tedavisi i¢in basvuran bireylerden alman konik isinlt bilgisayarli tomografi goériintiisii
kullanularak gerceklestirildi. Hastalarin dissiz taraflar1 calisma grubu, simetrik olarak disli taraflar1 ise kontrol grubu olarak
belirlendi. Siniis tabani, medial siniis duvar: ve lateral siniis duvarindaki elde edilen maksiller siniis mukozasi kalinligi (MSMK) iki
grup arasinda karsilastirildi.

Bulgular: Calismaya dahil edilen 105 hastanin 51'i erkek, 54'ti kadindi. Hastalarin yaslar1 15 ile 65 arasinda degismekte olup
ortalama yas 32.92 £ 9.73 idi. Disli taraftaki lateral sintis duvarinin MSMK's1 erkek hastalarda kadin hastalara gore anlaml olarak
daha yiiksekti (sirastyla p = 0.001 ve p < 0.01). Dissiz tarafta, erkeklerin lateral sintis duvarmm MSMK's1 kadinlarmkinden anlaml
derecede diistiktii (p = 0.001 vs. p < 0.01).

Sonug: Dissiz tarafta siniis tabaninda implant ve kemik augmentasyonu planlamasi1 maksiller siniis komplikasyonlar1 ve implant
basarisizlig1 acisindan dikkate alinmalidir. Sonug olarak, lokal odontojenik bir faktoér olarak tek dis eksikligi maksiller sintis
mukozal kalinlasmasi igin bir risk faktorii degildir.

Anahtar Kelimeler: Maksiller siniis mukozas: kalinli§i, Konik 1sinlt bilgisayarl tomografi, Dis eksikligi, Dental implant
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INTRODUCTION

Dental implants are currently the first treatment
option for the rehabilitation of missing teeth. In
implant planning, the patient's occlusion, the length
of the tooth space, the condition of the soft tissues,
the width, height, architecture and quality of the
bone and the relationship with anatomical structures
should be evaluated. In implant planning, clinicians
focus on evaluating the bone width and height in the
edentulous area. The condition, relationship and
health of neighboring anatomical structures
generally remain in the background. The health of
the teeth and anatomical structures adjacent to the
implant(s) will affect the success of the implant in the
long term, and therefore they should be carefully
evaluated during implant planning (Cakir and
Karaca, 2015; Orhan et al, 2024). When planning
implants in the upper jaw posterior region, the most
important structure that concerns the surgical area is
the maxillary sinus, when planning implants in this
region, maxillary sinus lifting procedures are
frequently performed in cases where the bone height
is insufficient (Yamaguchi et al, 2022). Planning
generally focuses on surgical techniques such as
open or closed sinus lifting or the selection of graft
materials to be used. However, one of the most
important issues to be evaluated in sinus lifting
procedures is the health of the maxillary sinus and
sinus mucosa (Kim et al., 2016). In the literature, the
health of the maxillary sinus mucosa is generally
evaluated by mucosal thickness, and if maxillary
sinus surgery is considered in the area where the
implant is planned, the sinus mucosa should
definitely be evaluated (Naitah et al., 2009). Patients
may not have any complaints or disease history
regarding the maxillary sinus, but during cone beam
computer  tomography  (CBCT) evaluations,
asymptomatic maxillary sinus pathologies are
revealed and implant planning is made accordingly
(Rafferty et al., 2009). Therefore, evaluation of the
maxillary sinus mucosa with CBCT is critical for the
success of the treatments, both during routine
implant surgeries in the maxillary posterior region
and in implant applications along with the repair of
the maxillary sinus (Whyte and Boeddinghaus,
2019). Although the success of implantation and
sinus lifting procedures performed in sinuses with
pathological mucosal thickening has not been
demonstrated in the literature, pathological changes
noticed during implant planning are important in
warning the patient about the risk of treatment
failure (Amid et al., 2021).

The maxillary sinus (MS) develops during the 12th
week of intrauterine life from the embryonic
infundibulum of the middle meatus, between the
concha nasalis media and the concha nasalis inferior.
Sinus development is a highly active process. The
volume of the sinus cavity can vary from 3 cm3 to 12
cm3 (Vereanu et al., 2015). The MS, the largest of all

82
paranasal sinuses, is shaped like a pyramid,
approximately 2.5-cm wide, 3.75-cm high, and 3-cm
deep in adults (Pjetursson and Lang, 2014). The MS
mucosa is covered with pseudostratified columnar
ciliated epithelium and continues with the nasal
cavity mucosa. The MS mucosa is an adherent to the
underlying periosteum, and this mucoperiosteum is
called the Schneiderian membrane (Whyte and
Boeddinghaus, 2019). There is no consensus on the
healthy maxillary sinus mucosal thickness (MSMT).
Mucosal thickening is a common finding in
asymptomatic patients, and mucosal changes up to 4
mm in these individuals are not considered
pathological (Rancitelli et al., 2015). According to
another view, healthy MSMT is between 0 and 2 mm,
and mucosal thickening >2 mm is considered
pathological (Capelli and Gatti, 2016). MSMT
decreases as one moves from anterior to posterior
(Kalyvas et al., 2018). Mucosal thickening is a general
defense response to the inflammatory process
resulting in hypertrophy of MS epithelial cells. This
process can be triggered by many factors, such as
odontogenic infection, paranasal sinusitis, chronic or
acute rhinosinusitis, chemicals, allergies, and
bronchial asthma (Arias-Irimia et al., 2010).
Inflammation of MS mucosa (MSM) caused by
various predisposing factors, including upper
respiratory tract infections, immunodeficiency,
asthma, inhalation of foreign bodies and irritants,
increases the risk of developing maxillary sinusitis
(Haskison et al, 2012). Pathologies such as
pseudocyst, retention cysts, and mucoceles may also
be the cause of MSM thickening (Penarrocha- Oltra
et al., 2022).

Because the maxillary posterior teeth are closely
associated with the MS, MSM thickening can also be
seen due to odontogenic causes. In asymptomatic
patients, MSM thickening may be seen on cone beam
computed tomography (CBCT) scans taken during
dental diagnosis and/or treatment planning. It is not
possible to diagnose whether this thickening is
directly due to inflammation and/or infection of
odontogenic origin or whether it is caused by
sinusitis that developed due to odontogenic origin.
The presence of MSM thickening and the
identification of odontogenic causes of this
thickening are important. Periapical inflammatory
diseases, advanced periodontitis, oroantral
openings/fistulas, and surgical procedures are the
risk factors for MSM thickening. MSM thickening
caused by odontogenic factors is usually
asymptomatic, and therefore MS should be
evaluated, particularly when planning surgical
procedures and dental treatments associated with
MS (Whyte and Boeddinghaus 2019).

CBCT is the best and most accurate imaging method
for three-dimensional evaluation and planning prior
to implant and augmentation procedures. Compared
to conventional imaging techniques, CBCT provides
superior diagnostic accuracy regarding MS



morphology and mucosal structure. MS pathologies
can adversely affect the success of MS-related
surgeries. During the planning of augmentations
involving MS, in addition to bone height and width,
MSM should also be examined with CBCT (Cinarsoy
Cigerim et al, 2023; Tavelli et al, 2017). We suggest
that tooth loss is one of the factors that may affect
MS and MSMT. In the literature, there is no study
evaluating MSM thickening in patients with a single
missing tooth. The aim of this study was to evaluate
maxillary sinus mucosal thickness in patients with a
single missing tooth.

MATERIAL and METHOD

This retrospective, observational, radiographic
measurement study was conducted between January
2012 and January 2019 on people using CBCT who
applied to Van Yiiziincti Y1l University Faculty of
Dentistry, Department of Oral and Maxillofacial
Surgery for implantation. CBCT images were
obtained for implant planning and evaluation.
Approval for the study was obtained from Van
Ytuzincti  Yil  University  Rectorate  Non-
Interventional Clinical Research Ethics Committee
(Decision no: 2019/02-04).

Individuals aged =18 years, who are ASA1 healthy
according to ASA classification and who have
unilateral single tooth loss associated with the MS
with a minimum of one year and a maximum of 2
years since tooth extraction and who had simple
tooth extraction were included in the study.
Individuals who smoked, those with skeletal
asymmetry, those who underwent MS surgery, those
with teeth with periodontal and periapical problems
on the toothed and edentulous side, those with
pathology of the oral region were excluded from the
study. In addition, images with poor quality,
inadequate visualization of bone margins, or artifacts
were excluded. The sample size was calculated using
the G*Power program (version 3.1.7), and it was
determined that a minimum of 105 patients should
be included in the study (power accepted as 95%;
effect size as 0.5).

CBCT images of the patients were obtained using
KaVo 3D eXam (Biberach, Germany) tomography
device. The parameters of the images were 120 kVp,
5 mA, 0.2-0.4 mm voxels, 120 kVp, 5 mA, 16x4 and
16%8 cm field of view to include the maxillary
anatomy. CBCT images were captured by the same
technician. The eXamVision software (KaVo Dental
GmbH, Biberach, Germany) was used for image
analysis. All measurements were performed by an
oral and maxillofacial radiologist at two different
times, and investigator reliability was calculated as p
= 0.902. The CBCT images were analyzed in coronal,
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sagittal, and axial sections. The MSM thicknesses
were measured on the both edentulous and

symmetrically toothed sides in the sinus floor,
medial sinus wall, and lateral sinus wall, where the
thickness was the highest in coronal view (Figure 1-
2).

Figure 1. The maxillary sinus mucosal thickness
measurements (MSMT) at the lateral wall of MS (1),
MSMT at the base of the MS (2), and MSMT at the
medial wall of the MS in coronal view (3)

Figure 2. The maxillary sinus mucosal thickness
measurements (MSMT) at the base of the MS (1), and
MSMT at the medial wall of the MS in coronal view

(2)

The presence of polyps in the right and left sinuses
was also evaluated, and the data were recorded
(Figure 3). The edentulous sides of the patients were
determined as the study group and the
symmetrically toothed sides of the patients were
determined as the control group. The MSMT
obtained at the sinus floor, medial sinus wall, and
lateral sinus wall were compared between the two
groups. The aim of this study was to determine
whether single tooth loss is a risk factor for maxillary
sinus mucosal thickening.



Figure 3. Polyps in the right and left maxillary sinus in coronal view.

Statistical Analysis

SPSS 26 (Statistical Package for the Social Sciences)
program was used for statistical analyses.
Descriptive statistical methods (mean, standard
deviation, median, frequency, percentage, minimum,
and maximum) were used to evaluate the study
data. The conformity of the quantitative data to
normal distribution was tested using Shapiro-Wilk
test and graphical analyses. Mann-Whitney U test
was used for comparisons of quantitative variables
that did not show normal distribution between two
groups. Wilcoxon signed-rank test was used for
intra-group comparisons of quantitative variables
that did not show normal distribution. Spearman’s
correlation analysis was used to evaluate the
relationships  between quantitative variables.
Statistical significance was accepted at p < 0.05.

Table 1. Distribution of descriptive characteristics

RESULTS

Of the 105 patients included in the study, 51 were
male and 54 were female. The age of the patients
who participated in the study ranged between 15
and 65 years, with a mean age of 32.92 + 9.73 years.
Analysis of the distribution of the tooth loss of the
participants showed that 24.76% were premolars and
75.24% were molars. The distribution of patients’
missing teeth according to sides was as follows:
47.62% on the right, 52% on the left, 9.52%
unilaterally on the side with tooth loss, and 1.92%
bilaterally with polyps on both sides (Table 1). The
mean time elapsed since tooth extractions was found
to be 17.34 + 3,53 months.

Age Mean * standarddeviation 32.92+9.73
(Minimum-Maximum,) (15-65)

Sex Male 51 (%48.57)
Female 54 (%51.43)

MissingToothType Premolar 26 (%24.76)
Molar 79 (%75.24)

Side of MissingTooth Right 50 (%47.62)
Left 55 (%52.38)

PolypStatus No 89 (%84.76)
Toothed Side 4 (%3.8)
Edentulous Side 10 (%9.52)
On bothsides 2 (%1.92)

Comparisons in Terms of MSMT at the Floor of the
Maxillary Sinus

The difference between the sinus floor MSMT on the
side with no tooth loss and the sinus floor MSMT
value on the side with tooth loss was not statistically
significant (p > 0.05). There was no statistical
significance between the differences in the sinus
floor MSMT values on the sides with and without
tooth loss according to gender (p > 0.05). The

difference between the MSMT of the sinus floor on
the side with no tooth loss and the MSMT of the
sinus floor on the side with tooth loss in male and
female patients were not statistically significant (p >
0.05). The sinus floor MSMT values of male patients
on the sides with and without tooth loss were
significantly higher than those of female patients (p
= 0.001 vs. p < 0.01, respectively) (Table 2).
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Table 2. Evaluation of maxillary sinus floor, medial sinus wall, and lateral sinus wall msmt measurements

according to gender and sides toothed and edentulous

Gender
Male(n=51) Female(n=54) Total(n=105) p

Toothed  side Mean + SD 2.99+4.89 1.93+4.41 2.45+4.67 40,001 **
sinus floor o

(Minimum-

Maximum) (0.3-22.2) (0.1-26.4) (0.1-26.4)
Edentulous Mean £ SD 3.43+5.38 2.56+5.35 2.99+5.37 20.001**
side sinus floor (Minimum-—

Maximum) (0.3-33.7) (0-35.4) (0-35.4)

Difference 0.44+7.49 0.62+6.30 0.54+6.89 20.540

P b0.553 50.059 b0.124
Toothed Side Mean =SD 1.29+1.48 0.95+2.2 1.12+1.88 20.001**
Medial Sinus (Minimum-
Wall Maximum) (0.4-9.9) (0.1-15.7) (0.1-15.7)
Edentulous Mean £ SD 1.2941.65 1.36+2.99 1.33+2.41 20.001**
S%de Medial (Mmzmum—
Sinus Wall Maximum) (0.4-9.5) (0-18) (0-18)

Difference -0.001+2.25 0.41+3.68 0.21+3.06 20.198

P b0.723 b0.064 50.372
Toothed Side Mean =SD 1.34+1.48 1.19+2.3 1.26+1.93 20.001**
Lateral Sinus (Minimum-—
Wall Maximum) (0.4-9.6) (0.1-15.7) (0.1-15.7)
Edentulous Mean = SD 1.48+1.81 1.57+3.08 1.52+2.53 20.001**
Side Sinus (Minimum-
Lateral Wall — prasiiym) (0.5-10.1) (0-18) (0-18)

Difference 0.14+2.36 0.38+3.64 0.26£3.07 20.406

P b0.946 b0.216 50.394

*Mann-Whitney U Test "WilcoxonSigned-Rank Test

Comparisons in Terms of MSMT in the Medial
Wall of the Maxillary Sinus

The difference between the MSMT of the medial
sinus wall on the side with no tooth loss and the
MSMT of the medial sinus wall on the side with
tooth loss was not statistically significant (p > 0.05).
The differences in the MSMT of the medial sinus
wall on the sides with and without tooth loss
according to gender (p > 0.05) were not statistically
significant. The difference between the MSMT of the
medial sinus wall on the side with no tooth loss and
the MSMT of the medial sinus wall on the side with
tooth loss was not significant (p > 0.05). The
difference between the MSMT of the medial sinus
wall on the side with no tooth loss and the MSMT of
the medial sinus wall on the side with tooth loss was
not significant (p > 0.05). The MSMT of the medial
sinus wall on the side with no tooth loss in male
patients were significantly higher than those of
female patients (p = 0.001 vs. p < 0.01). The medial
sinus wall values of male patients on the edentulous
side were significantly lower than that of females (p
=0.001 vs. p < 0.01) (Table 2).

*p < 0,01

Comparisons in Terms of MSMT in the Lateral
Wall of the Maxillary Sinus

The difference between the MSMT of the lateral
sinus wall on the side with no tooth loss and the
medial sinus wall on the side with tooth loss was not
significant (p > 0.05). There was no significance
between the differences in the MSMT of the lateral
sinus wall on the sides with and without tooth loss
according to gender (p > 0.05). The difference
between the MSMT of the lateral sinus wall on the
side with no tooth loss and the MSMT of the medial
sinus wall on the side with tooth loss was not
significant (p > 0.05). The difference between the
MSMT of the lateral sinus wall on the side with no
tooth loss and the MSMT of the medial sinus wall on
the side with tooth loss was not significant (p > 0.05).
The MSMT of the lateral wall of the sinus on the side
with no tooth loss were significantly higher in male
patients than in female patients (p = 0.001 vs. p <
0.01). The MSMT of the lateral sinus wall on the side
with tooth loss were significantly lower in male
patients than in female patients (p = 0.001 vs. p <
0.01) (Table 2).



DISCUSSION

The mean MSMT has been reported to range
between 0.3 and 0.8 mm in ten unfixed fresh
cadavers without signs of sinusitis (Kotas ve ark.,
2023). Pommer et al. (2009) found the mean MSMT
to be 0.09 = 0.05 mm in a similar study using 20
fresh cadavers. In a study analyzing sinus biopsies
from healthy individuals, Aimetti et al. (2008)
measured a mean thickness of 0.97 £ 0.36 mm. As
seen from the studies, the value of healthy MSMT
varies. The clinical symptoms that may occur in MS
thickening are controversial. There appears to be
no consensus on the value of mucosal thickness
that is considered pathologic. Literature review
showed that the majority of studies have accepted
a MSMT 22 mm as pathologic (Janner et al., 2011;
Goller-Bulut et al., 2015). In this study, we accepted
a MSMT 22 mm as pathologic. Further, the MSMT
at the base of MS on the sides with and without
tooth loss were >2 mm. The MSMT of the lateral
and medial wall of the MS were <2 mm.

In the study conducted by Aksoy and Orhan
(2019), which is among the few studies
investigating the relationship between tooth loss
and MSM thickening, the MSMT in MS with
posterior tooth loss were significantly higher than
the MSMT in MS without tooth loss, and the
MSMT in MS with posterior tooth loss were more
likely to be 22 mm.

In the study by Block and Dastoury (2014), it was
showed that extraction of unhealthy teeth reduced
sinus membrane thickening but did not completely
eliminate it. This may be one of the reasons for the
high prevalence of MSM thickening in maxillae
with tooth loss. Apart from odontogenic factors,
there are many other causes that predispose to
sinus membrane inflammation such as upper
respiratory tract infection, allergy, asthma,
smoking, diabetes mellitus, history of previous
trauma, some sportive activities (swimming and
diving), anatomical variations, and nasal polyps
(Whyte and Boeddinghaus, 2019). These factors
should be considered along with tooth loss when
evaluating MSM thickening. In this study, while
investigating the effect of tooth loss on MSMT, we
excluded possible factors that may affect MSMT,
especially smoking. Kuligowski et al. (2021)
reported that the mucosal thickening of MS in the
area with tooth loss was higher than that on the
side with healthy teeth. In this study, contrary to
the studies conducted by Aksoy and Orhan (2019),
Block and Dastoury (2014), and Kuligowski et al
(2021) the MSMT of the sides with and without
tooth loss were similar. One of the reasons for this
difference could be that the pre-extraction
periapical health status of the teeth extracted in this
study is different from the periapical health status
of the extracted teeth in the mentioned studies.
Another reason is that the time elapsed after
extraction may affect the MSMT, and this factor has
been ignored in the mentioned studies. In the
above studies, the higher rate of MSMT in the areas
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with tooth loss suggests that MSMT, which
probably originated from an odontogenic source
before tooth extraction, continues after extraction.
However, the fact that the systemic conditions of
the patients and factors directly affecting MSMT
such as smoking were not eliminated in the
mentioned studies may be another reason for the
differences. These differences make it difficult to
compare results.

Mahasneh et al. (2022) and Raghav et al. (2014)
showed no difference in MSM thickening between
male and female patients. On the other hand, Hsiao
et al. (2019), Munakata et al. (2021), Dursun et al.
(2019), and Aksoy and Orhan (2019) reported that
MSM thickening was higher and more common in
males. The authors reported that this difference in
the direction of increase in MSMT in males may be
related to environmental factors such as smoking
and occupation. In our study, the MSMT of the
sinus floor on the sides with and without tooth loss
in males were higher than those of females.
Although we excluded smokers in this study, it
was possible that male and female individuals
were exposed to different environmental
influences. The limitation of this study was that the
male and female patients included have different
occupational and environmental conditions.

In conclusion, when single tooth loss was
evaluated as a local odontogenic factor, it was not
found to be a risk factor alone for MSMT.
However, because MSMT is >2 mm at the base of
the sinus on the side with tooth loss, it is obvious
that implant and bone augmentation planning in
this region should be considered carefully in terms
of MS complications and implant failure. This also
demonstrates the importance of obtaining a CBCT
in every implant and/or MS surgery planning,
even if only one tooth is missing.

Limitations

The limitations of this study include not knowing
the maxillary sinus mucosa thickness of the patient
before CBCT, and not knowing the perodontal
health and periapical pathologies of the teeth
before tooth extraction. In this study, the health
status of the missing teeth at the time of extraction
is not known. In addition, the thickness of the
maxillary sinus on the extraction side at the time of
extraction is not known. These are limitations of
the study.
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Isik Uygulama Tekniklerinin Braket-Kompozit Baglanma Dayanimina
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ABSTRACT

Objective: The fixed orthodontic treatment approach relies on transmitting the desired forces to the teeth through brackets attached to
them. The ability of orthodontic brackets to resist forces without detachment is crucial for achieving successful outcomes. The composites
used in bonding brackets to teeth exhibit polymerization-related shrinkage and stress formation, adversely affecting bond strength. Our
study aims to assess the effect of different application techniques of polymerization light sources on the bond strength between brackets
and composites. .

Material and Method: For this study, premolar metal orthodontic brackets were embedded in acrylic blocks with the base portion
positioned Imm above. A 3mm high layer of an adhesive composite was applied to the bracket base surface. Polymerization was carried
out using the LED light source with three available light application modes: P1 normal mode (continuous and constant light emission),
P4 pulse mode (light applied intermittently at specific intervals), and P5 ramp mode (starts with low light intensity and gradually
increases over time), applied for 20 seconds. Thus, a total of 45 samples were prepared, with 15 samples for each of the three light
application modes. All groups were incubated in distilled water at 37°C for 24 hours. The values at the moment of rupture of the samples
placed in the testing device were recorded to measure shear bond strength. The surfaces of the detached brackets were examined under
a microscope, and the remaining composite amounts were scored according to the Adhesive Remnant Index (ARI).

Results: Statistical significance was observed in shear bond strength values among P1, P4, and P5 light application modes (p=0.011;
p<0.05). The values for P4 light mode were not statistically significant compared to P1 light mode (p=0.542; p>0.05). The P5 ramp mode
showed a higher bond strength value than the other two groups. In all three groups, more than 50% of the composite remained on the
bracket surface, as examined by the Adhesive Remnant Index.

Conclusion: The P5 ramp mode, with gradually increasing light intensity in the polymerization technique, provides a better connection
between brackets and composites, preventing common bracket detachment in clinically fixed orthodontic treatments and ensuring more
successful and sustainable outcomes.

Keywords: Orthodontic Bracket, Composite Resin, Polymerization Shrinkage
OZET

Giris: Sabit ortodontik tedavi yaklasimu, dislere yapistirilan braketler aracilifiyla tedavi igin istenen kuvvetlerin dislere iletilmesi esasina
dayanur. Ortodontik braketlerin tedavi siiresince maruz kalacag: kuvvetlere kars: kopmadan diren¢ gostermesi basarili sonuclar elde
etmek agisindan 6nemlidir. Braketlerin dislere yapistirilmasinda kullanilan kompozitlerin polimerizasyona bagh biiziilme ve stres
olusumu baglanma dayanimini olumsuz etkilemektedir. Calismamiz, polimerizasyon 1sik kaynagmin farkli uygulama tekniklerini
kullanarak braket ile kompozit arasindaki baglanma dayanimina etkisini degerlendirmeyi amaclamaktadir.

Materyal ve Metot: Calisma icin premolar metal ortodontik braketler taban kisimlar1 Imm yukarida kalacak sekilde akrilik bloklara
gomilmiistiir. Braket taban ytizeyine 3mm yiikseklikte yapistirma kompoziti yerlestirilmistir. Polimerizasyon i¢in bir LED 1s1k cihazimin
mevecut ti¢ 151k uygulama modu; P1 normal mod (stirekli ve sabit bir 1s1tk yayma durumu), P4 pulse mod (1s1k, belirli araliklarla kesintili
uygulanir) ve P5 ramp modu (diistik bir 1s1k siddetiyle baslar ve zamanla bu siddeti artar) secilerek 20 saniye boyunca 1sik uygulanmustir.
Boylece bu ti¢ 151k uygulama modunda 15 er 6rnek olmak tizere toplamda 45 6rnek hazirlanmistir. Ttim gruplar 24 saat 37°C’de distile
suda ettivde bekletilmistir. Makaslama baglanim kuvvetlerini 6l¢mek icin test cihazina yerlestirilen érneklerin kopma anindaki degerleri
kaydedilmistir. Kopan braketlerin yiizeyi bir mikroskop altinda incelenerek Artik Adeziv indeksine (AAI) gore kalan kompozit miktarlar:
skorlanmustir.

Bulgular: P1, P4 ve P5 151k uygulama modlarinda kesme baglanma kuvvetleri arasinda istatistiksel olarak anlamli farklilik saptanmustir
(p=0,011; p<0,05). P1 151k moduna gore P4 151tk modu degerleri istatistiksel olarak anlamli bulunmamustir (p=0,542; p>0,05). P5 ramp modu
diger iki gruptan daha yiiksek baglanma degeri gostermistir. Adeziv Artik indeksine gore incelen braket yiizeylerinde her ii¢ grupta da
kompozitin %50 sinden fazlas1 braket ytizeyinde kalmistir.

Sonug: P5 ramp modu 151k siddetinin giderek artt1g1 polimerizasyon tekniginde braket-kompozit arasinda daha iyi bir baglant1 saglanmasi
ile klinik olarak sabit ortodontik tedavilerde sik karsilasilan braketlerin kopmasinin 6niine gegilerek daha basarili tedaviler stirdiirtilebilir.
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GIRIS

Sabit ortodontik tedavilerde kullamilan braketlerin
dislere yapistirilmas: ve dis ile braket arasindaki
baglantinin giiclii olmasi basarili sonuglar elde etmek
acisindan onemlidir. Braket tabani ile yapistirict
arasindaki baglanti, ortodontik kuvvetleri ve ¢cigneme
kuvvetlerini etkili bir sekilde dagitabilmeli ve tedavi
tamamlandiginda kolayca ¢ikarilabilmelidir (Knox ve
ark., 2000). Tedavi stirecinde braketlerin dis
yiizeyinden ayrilmas: tedavi siirecinin daha fazla
zaman ve caba gerektirmesine neden olabilir. Bu
nedenle ortodontik tedavide, dis yiizeyine
yapistirilan braketlerin baglanma dayanikliliginin
arttirilmas:  yontinde yogunlasilmistir (Aksoy ve
Sahin, 2018). Baglanma dayamikliligina, kullanilan
adeziv tipi ve kalinligi, kompozit tipi ve ylizey
ozellikleri, braket tipi ve geometrisi, kompozitin yasi,
yapistirma  Oncesi uygulanan cesitli = ytizey
puriizlendirme yontemleri, uygulanan
polimerizasyon yontemleri gibi bircok faktore bagl
olarak degismektedir (Tezcanli, 2022). Giintimuizde,
braketleri yapistirmak icin genellikle 1s1ikla polimerize
olan adezivlerin ve hizli 1s1k kaynaklarimin
kullanildig1 direkt yapistirma teknigi yaygimn olarak
kullamilmaktadir (Keim ve ark. 2002). Isikla
polimerize olan adezivler calisma stireleri sayesinde,
braketin konumunun dogrulugunu kontrol etmek
icin klinisyenlere zaman kazandirmaktadir (Aksoy ve
Sahin, 2018; Balakrishnan ve ark., 2022). Ancak
uygulama stiresini kisaltmak ve daha derin
polimerizasyon saglamak amaciyla kullanulan yiiksek
1stk siddetine sahip cihazlar beraberinde bazi
endiseler de getirmistir. Polimerizasyon ¢ok hizl
olacagindan kompozit alana yayillamaz. Bu ytizden
polimerizasyon biiziilme degerleri artar ve biiziilme
stresleri baglanma ytizeyine iletilir (Bektas ve Siso,

2006). Polimerizasyon  stresleri, = baglanma
ylizeylerinde bosluk olusturarak mikrosizintiya ve
baglanma dayaniminin azalmasina neden

olabilmektedir (Gongalves ve ark., 2011, Kwon ve
ark., 2011; Sakaguchi, 2012). Bu problemleri azaltmak
amactyla  farklh  1stk  uygulama  teknikleri
gelistirilmistir. Kompozit yiizeyine ilk disiik 1s1k
enerjisinin gelmesi ile polimerizasyon biiziilmesi ve ig
streslerin azaldigr yoniindeki bulgularin elde
edilmesi ile soft-start ve pulse delay adi verilen
teknikler gelistirilmistir. Soft-start polimerizasyon ile
kompozit birkag saniye disik 1sik yogunluguna
maruz birakilirken devaminda 1si1k  yogunlugu
arttirilarak polimerizasyon sonlandirilir (Ilie ve ark.,
2006). Pulse-delay yonteminde 1sik kaynagimin ilk
olarak bir 6n 151k darbesi gonderildikten sonra belirli
bir stire gecikme eklenir ve ardindan ana 1s1k enerjisi
verilir (Schneider ve ark., 2010). Boylelikle sertlesme
oranmnin  yavaslatilarak  viskoelastik  yapidaki
kompozitin akmasi i¢in zaman kazanilmasi ile
biiziilme streslerinin kontrol edilmesi saglanacaktir
(Mehl ve ark., 1997; Caughman ve Rueggeberg, 2002).
Bu calisma, polimerizasyon biiziilmesi gosteren
kompozitlerin braket yapistirma islemi sirasinda
kullaniminda, farkli 1sitk uygulama yontemlerinin
braket ile kompozit arasindaki baglanma dayanimina
olan etkisini degerlendirmeyi amaclamaktadir. Isigin
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yogunlugu ve hizinin, braketin kompozitle olan
baglanma giicti tizerindeki potansiyel etkilerini
inceleyerek, klinik uygulamalarda daha etkili ve

giivenilir braket baglanmalarinin nasil
saglanabilecegine dair ¢nemli bir anlayis sunmay1
hedeflemekteyiz.

MATERYAL ve METOT

Calisma i¢in premolar metal ortodontik braketler
(Leone 0, 0018’slot, Halya ) taban kismi Tmm yukarida
kalacak sekilde akrilik bloklara gomiilmiistiir. Braket
taban ytizeyine 3mm yiikseklikte Transbond XT (3M
Unitek Monrovia, CA, ABD) yapistirict kompozit
yerlestirilmistir (Akttirk ve ark., 2014). Bunun igin
seffaf esnek 4 mm yiiksekliginde silindir makaronlar
kesilerek braketlerin etrafi gevrelenip kompozit
tabancasi yardimiyla braket tabamn tizerine kompozit
kiitlesi yerlestirilmistir. Polimerizasyon igin LED
(Eighteeth CuringPen-E) 151k kaynagimin ucu 1 mm
mesafe ile braket tabanina yerlestirilen kompozit
tizerine 1simlanmustir. Isik cihazinda P1 normal mod
(strekli ve sabit bir 151tk yayma durumu), P4 pulse
mod (1s1k, belirli araliklarla kesintili uygulanir) ve P5
ramp modu (dusiik bir 1si1k siddetiyle baslar ve
zamanla bu siddeti artar) modlari secilerek 20 saniye
boyunca 1sik uygulanmustir. Boylece bu ¢ 1s1k
uygulama modunda 15er ornek olmak tizere
toplamda 45 6rnek hazirlanmistir. Bu 6rnek sayisi,
istatistiksel gtice ulasmak ve veri degiskenligini
kontrol etmek igin 6zenle secilmistir. Polimerizasyon
sonrast kompozit Orneklerin etrafindaki seffaf
makaronlar bisttiri ucuyla kesilerek uzaklastirilmistir.
Biittin gruplar yeterli su emiliminin olmasi igin 24 saat
37°C’de distile suda etiivde bekletilmistir. Kesme
baglanim kuvvetlerini 6l¢gmek icin test cihazina
(Bisco, Inc. Schaumburg, A.B.D) yerlestirilen
orneklerin kopma anindaki degerleri Newton (IN)
cinsinden kaydedilip daha sonra bu kuvvetler
braketin kaide alanina boliinerek megapaskal (1
MPa=1 N/mm?2) cinsinden degerlendirilmistir (Sekil

Sekil 1. Braket tabanma yerlestirilmis kompozitin
kesme dayanim testi

Kopan braketlerin ytizeyi bir mikroskop (Mitutoyo,
Japonya) altinda incelenerek Artik Adeziv Indeksine
(AAI) gore kalan kompozit miktarlari skorlanmistir
(Sekil 2., Sekil 3. ve Sekil 4.). AAI skoru:
O=kompozitin tamamu braket taban ytiizeyinde kalds,



1=kompozitin yarisindan fazlasi braket taban
ytizeyinde kaldi, 2= kompozitin yarisindan azi braket
taban ytizeyinde kaldi, 3=braket taban ytizeyinde
kompozit kalmad1 (Artun ve Berglan, 1984).

Sekil 2. Mikroskopta goriilen braket tabaninda kalan
kompozit miktari, AAI skoru 0

4- - X“

Sekil 3. Mikroskopta goriilen braket tabaninda kalan
kompozit miktari, AAI skoru 1

Sekil 4. Mikroskopta goriilen braket tabaninda kalan
kompozit miktari, AAI skoru 2
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Istatistiksel Analiz

SPSS 2027 programi kullanilarak istatiksel analiz
yapildi. Calisma verileri degerlendirilirken, nicel
degiskenler ortalama, standart sapma, medyan, Q1 ve
Q3 degerleriyle gosterildi. Verilerin normal dagilima

uygunluklar Shapiro Wilks testi ile
degerlendirilmistir. ~ Takiplere gore grup ici
karsilastirmalarda, normal dagilim  gosteren

degiskenlerde Repeated Measures test, post hoc
karsilastirmalarinda  Bonferroni test kullanildi.
Sonuglar % 95’lik giiven araliginda, anlamlilik p<0.05
diizeyinde degerlendirildi.

BULGULAR

P1, P4 ve P5 1sik uygulama modlarinda kesme
baglanma kuvvetleri arasinda istatistiksel olarak
anlamli farklilik saptanmistir (p=0,011; p<0,05),
(Tablo 1. ve Sekil 5.). Anlamliliklar incelendiginde P1
gore P4 degerleri istatistiksel olarak anlamh
bulunmamistir (p=0,542; p>0,05). P1 gore P5
degerlerindeki 9,79+14,11 birimlik artis istatistiksel
olarak anlaml saptanmuistir (p=0,018; p<0,05). P4 gore
P5 degerlerindeki 12,00+17,54 birimlik artis
istatistiksel olarak anlamli saptanmistir (p=0,019;
p<0,05)

Tablo 1: P1, P4 ve P5 Isik Modlarina Gore
Baglanma Degerlerinin Karsilastirmasi

P1 Ort£Ss 48,87+10,81
Medyan (Q1-Q3)48,3 (40,2-54,7)
P4 Ort£Ss 46,66+11,38
Medyan (Q1-Q3)42,8 (38,1-53,5)
P5 Ort£Ss 58,66+14,63
Medyan (Q1-Q3)53,9 (48,3-70,6)
p 0,011%
Degisim A
P1-P4 Ort£Ss -2,21+13,71
“p 0,542
P1-P5 Ort+Ss 9,79+14,11
“p 0,018*
P4-P5 Ort+Ss 12,00+17,54
“p 0,019*

aRepeated Measures Test & “Bonferroni Test

*p<0,05, deger birimi: Newton
Premolar metal braketlerin taban alani 8,91 mm?2
olarak olctilmiistiir. Elde edilen kuvvetler taban
alanina boliinerek olusan stresler hesaplanmustir. P1
1s1tk modunda olusan en diisiik 3,7 MPa, en yiiksek 7,9
MPa ve ortalama stres degerleri 54 MPa, P4 151k
modunda en diistik 3,2 MPa, en yiiksek 7,6 MPa ve
ortalama stres degerleri 5,2 MPa ve P5 151k modunda
en diistik 4,6 MPa, en yiiksek 10,3 MPa ve ortalama
stres degerleri 6,5 MPa olarak ol¢tilmiisttir.



Baglanma dayanimi testi sonrast kompozitlerin
koptugu braket tabanlar1 mikroskop altinda
incelendi. =~ AAl skorlarina gore braketlerin
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cogunlugunda %50 den fazla kompozit artig1 kaldig:
saptandi. Gruplarda AAI skorlarma gore dagilim
Tablo 2" de gosterilmistir.

Tablo 2: Artik Adeziv indeks (AAT) skorlarmin gruplara gére dagilimi

AAI-0 AAi-1 AAI-2 AAI-3

P1 normal 151k modu 2 13 0 0

P4 pulse 151k modu 2 12 1 0

P5 soft-start 151k modu 3 10 2 0
80
70
60
w 50

1

E 40
30
20
10
0

P1 P4 P5

Sekil 5. P1, P4 ve P5 151k moduna gore kuvvet dagilimi

TARTISMA
Calismamizin amaci, farkl 1s1tk uygulama teknikleri
kullanarak  ortodontik  braketlerin  yapistiric

kompozite baglanma dayammlarm kiyaslamaktir.
Ortodontik tedavilerde 6-8 MPa arasindaki braket
baglanma kuvvetlerinin yeterli oldugu bildirilmistir
(Sunna ve Rock, 1998). Bazi arastirmacilar ise 2,86
MPa'nin da kabul edilebilir oldugunu belirtmislerdir
(Valizadeh ve ark., 2020). Jafarzadeh ve ark. (2011), 5.4
MPa baglanma kuvvetinin elde edildigi calismalarda
%5 oraninda braketlerde debonding olustugunu
tespit etmislerdir. Bu ¢alismada, en duistik baglanma
stres degeri 3,2 MPa ile P4 1s1k modunda goriiliirken,
en yiiksek baglanma stres degeri P5 151k modunda
10,3 MPa olarak ol¢tilmiistiir. Onceki galismalar goz
ontinde bulunduruldugunda, her ti¢ 151k modunda da
braket ve kompozit arasinda yeterli baglanma
degerleri elde edilmistir.

Ortodontik braketlerin yapistirilmasinda en yaygin
kullanilan yapistiric1 sistemlerden biri olan Tranbond
XT, klinik ve laboratuvar calismalarinda siklikla
tercih edilmektedir (Chapman, 2011; Condo ve ark.,
2021; Hu ve ark., 2022). Yapilan klinik bir calismada,
6 aylik bir stire boyunca 190 braketten yalnizca 3'tintin
koptugu ve basarisizlik oranmin %1,57 oldugu tespit
edilmistir (Romano ve ark., 2012). Bu calismada,

baglantisi iyi olan bu kompozit rezin tercih edilerek
farkli 1s1tk modlarinda polimerizasyon etkinligi
degerlendirilmistir.

Sturdevant ve ark. (1995), braketin yapildig:
malzemeye bagli olarak, kompozit baglanma
mukavemeti degerinin mekanik testler sonucunda 17
ile 24 MPa arasinda degisebilecegini gostermistir.
Katona (1997), baglanma kuvvetinin o¢lctilmesinde
farkli sonuglar verebilecegini gosteren kapsamli
arastirmalar  yapmistir. Bu calismada, farklh
materyalden yapilan braket gesitliligine bakilmadan
metal braketler tercih edilmistir.

Braketlerin kopma dayanimini degerlendiren in vitro
calismalarda, braketler ¢ekilmis insan ya da hayvan
disleri {izerine yapistirilarak testler yapilmustir
(Balakrishnan ve ark., 2022; Pryliniska ve ark., 2022;
Vattaparambil ve ark., 2022). Dis-kompozit-braket
calismalarinda iki ytizey dis ve braket arasinda
kompozit baglantis1 s6z konusu iken bu calismada
sadece braket yiizeyi ile kompozit arasinda bir
baglanti s6z konusudur. Braket ve dis minesi
arasindaki baglantida gerilimler homojen dagilmaz;
uygulanan kuvvet ile ara ytiizey arasinda daha biiytik

lokal gerilimlerin olusmasi muhtemelen mikro
catlaklarin  olusumuna ve dolasiyla adeziv
baglantinin  basarisizligina yol agabilmektedir

(Katona ve Chen, 1994; Katona ve Moore, 1994). Bu



calismada kuvvetlerin kompozit kiitlesinin tizerine
uygulanmast ve sadece braket kompozit ara
ylizeyinde gerilim olusmasi, bulgularimizi diger
calismalar ile kiyaslamada zayif birakabilir.

Ortodontik baglanma tizerine yapilan calismalarin
sistematik incelemesi ve meta analizi, cogu in vitro
calismada orneklerin saklanmasi igin distile su
kullamildigini ortaya koymaktadir (Finnema ve ark.,
2010). Ortodontik braketlerin yapistirilmasindan 24
saat sonra elde edilen kesme baglanma dayaniklilig1
degeri ile 30 giin sonra elde edilen deger arasinda
onemli bir fark gorilmediginden, bu calismada
ornekler polimerize edilip 24 saat distile suda
bekletilmis ve kesme baglanti dayanimu icin teste tabi
tutulmustur (McCourt ve ark., 1991, Hajrassie ve
Kheir, 2007; Toodehzaeim ve ark., 2012).

Braketlerin direkt yapistirma tekniginde giintimtizde
en ¢ok 1s1kla polimerize olan kompozitler ve hizli 151k
kaynaklar1 tercih edilmektedir. Geleneksel 1s1k
cihazlar1 450-500 mW/cm? yogunlugunda 1s1k
uretirken, yiiksek 1sik siddetine sahip cihazlar 1000
mW/cm?nin  tizerinde 1sik {iretme kapasitesine
sahiptir. Yiiksek 1sik siddetinde kaynaklarin
kullanima, geleneksel 151k kaynaklari ile
karsilastirildiginda uygulama stiresini kisaltmas: ve
daha derin polimerizasyon saglamas1 yoniiyle avantaj
saglamaktadir (Mehl ve ark., 1997). Dolayistyla bu
calismada, 1200-3000 mW/cm? 151k yogunluguna
sahip LED 1s1k cihazi (Eighteeth CuringPen-E) tercih
edilmistir.

Kompozitin yaslanmasini  simiile etmek icin
genellikle in vitro calismalarda termal siklus adi
verilen 1s1l dongti islemi gerceklestirilmektedir.
Bircok c¢alisma, termal siklus uygulanmasinin
baglanma giiciinii 6nemli olciide azalttigim
gostermistir (Bektas ve ark., 2012; Kiomarsi ve ark.,
2017). Bu calismada yaslandirma islemi yapilmadan
kesme testi yapilmistir. Sonraki ¢alismalarda termal
sikliis uygulanmasi, in vivo sartlara yaklasmasi
agisindan faydali olacaktir.

Ortodontik baglanma kuvvetini degerlendirmek
amaciyla yapilan mekanik testlerde, arastirmacilarin
cogunlugu yiiksek tekrarlanabilirlige sahip olmasi
nedeniyle '"kesme" baglanma kuvvetini tercih
etmistir. Bu baglamda, cekme veya torsiyon
kuvvetlerine kiyasla kesme testi daha giivenilir
sonuglar sunmaktadir (Heintze, 2013; Hellak ve ark.,
2016; Arash ve ark., 2017, Pamukgu ve ark., 2018).
Dolasiyla bu calismada kesme baglant: dayanim testi
uygulandr.

Isikla sertlesen kompozitlerde, sertlesme islemi her
zaman homojen olmaz. Yiizeyde yeterli 1sik alan
bolgelerde radikaller o©nce olusur. Malzemenin
yeterince akiskan olmasi, radikallerin tim yapiya
niifuz ederek tam bir capraz baglanma saglamasi igin
kritiktir. Bu, homojen bir ag yapisi olusturur ve
malzemenin uzun vadeli performansini ve mekanik
ozelliklerini iyilestirir (Porto ve ark., 2010; Armellin
ve ark., 2016). Riiggeberg ve Jordan (1993), 1sik
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yogunlugunun artmastyla birlikte dolgu
malzemesinde polimerizasyondan sorumlu serbest
radikallerin daha fazla aktive oldugunu ve bu
durumun dolgunun yapisma dayanimini dogrudan
etkiledigini gostermislerdir. Yiiksek yogunluklu LED
151k ve 15181n dise en yakin konumda kullanilmasiyla
yapilan caligmalarda, dolgunun kayma baglanma
dayaniminda artis gozlemlenmistir.

Yiiksek yogunlukta 1sik kaynaklarmin kullanimi
beraberinde bazi endiseler de getirmektedir;
polimerizasyon ¢ok hizli olacagindan kompozit
btiztilme miktar1 artacak ve buna baglh olusacak ig
stresler baglanma dayanimini olumsuz etkileyecektir
(Bektas ve Siso, 2006). Arastirmacilar, polimerizasyon
btiziilmesi ile olusacak streslerin éniine ge¢mek igin
polimerizasyon  reaksiyonunun  yavaslatilmasi
gerektigini, bunun icin diistik yogunlukta baslayan
polimerizasyon tekniklerinin (soft-start)
kullamilmasini tavsiye etmislerdir (Mehl ve ark.,
1997). Bu ¢alismada kullandigimiz LED 1s1k cihazinin
(Eighteeth  CuringPen-E)  #i¢  farklh  modu
kullanilmistir; normal mod (P1) 1200 mW/cm? 151k
yogunlugu tusa basilinca hemen ¢ikisi saglanir, pulse
modu (P4) 1200 mW/cm? 1sitk yogunlugu tusa
basilinca aninda ¢ikis saglanir ve her 1 saniyede yanip
soner, ramp modu (P5) tusa basildiginda 1s1k
yogunlugu kademeli olarak 0-1200 mW/cm?'ye
ytikselir. Bu ¢alismada bu ti¢ mod ayarlanarak 20
saniye boyunca 1s1k uygulanmustir.

Standart ve soft-start tekniklerinin kompozit
rezinlerin polimerizasyon bitiziilmesi tizerindeki
etkilerinin degerlendirildigi calismalarda, soft-start
teknikle polimerize edilen kompozitlerde
polimerizasyon btiziilmesinin daha az oldugu
saptanmustir (Sakaguchi ve Berge, 1998; Obici ve ark.,
2002; Bektas, 2006). Ilie ve ark. (2006), polimerizasyon
biiziilmesi ile baglanma dayanimi arasinda énemli bir
korelasyon oldugunu belirtmislerdir. Bu ¢alismada,
soft-start tekniklerinden ramp modu P5 uygulanan
orneklerde kompozit ve braket arasinda en yiiksek
baglanma degeri elde edilmistir. Buna gore, yiiksek
baglanma degeri gosteren P5 modundaki orneklerde
daha az polimerizasyon biiziilmesi oldugunu
soyleyebiliriz. Ayrica, standart mod P1 ve pulse mod
P4 toplam enerji miktar1 ramp mod P5 toplam enerji
miktarindan daha fazladir. Diisiik enerji miktar1 daha
az polimerizasyon stresi olusturarak braket-kompozit
arasmda baglanmay1 olumlu yonde etkilemis olabilir.

Baz1 calismalarda ise standart ve soft-start
tekniklerinin kompozit rezinlerde olusturdugu etkiyi
karsilastirmis ve polimerizasyon btiziilmesinde 1s1k
uygulama teknikleri arasinda fark bulamamislardir
(Koran ve Kurschner, 1998; Yap ve ark., 2001). Bu
calismada ise standart mod P1 ve pulse mod P4
arasinda baglanma dayammi acisindan  fark
¢itkmamustir. Polimerizasyon hizimi  yavaslatmak
amaciyla uygulanan pulse modda 1'er saniye
araliklarla 15181 yanip sénmesi, standart moda gore
bir farklilik yaratmamustir.



Mekanik testler sonucu kopan rezinin hem
mine/yapiskan araytiiziinde hem de braket/yapiskan
araytiiziinde lokalize olabilmektedir (Ishida ve ark.,
2011; Pakshir ve ark., 2012; Kanashiro ve ark., 2014).
Bu calismada ARI indeksine gore %50'den fazla rezin
braket ytizeyinde kalmistir ve c¢ekilmis dis
kullanilmadigindan  sadece  braket kompozit
araytiiziinde kopan rezinler incelenebilirdi

Calismamizin baz1 simirlamalar1 oldugunu kabul
ediyoruz. Calisma in vitro ortamda
gerceklestirildiginden, tiikiriik, sicaklik ve ¢igneme
gibi agiz ortamindaki faktorlerin braketlere ve
kompozite etkisi degerlendirilememistir. Diger bir
simnirlama  da  c¢alismada  braketlerin  dislere
yapistirilmamis olmasidir. Bu durum, braketlerin
kompozite baglanma dayamimi tizerinde bir etkiye
sahip olabilir. Daha dogru sonuglar icin braketlerin
dislere yapistirildigr klinik calismalara ihtiyag
duyulmaktadir. Termal sikltis uygulanmamasi,
kompozitin zamanla nasil yaslanacagin1i ve bu
yaslanmanin baglanma dayanimini nasil
etkileyecegini degerlendirmemizi engellemistir. Bu
calismada tek bir braket ve kompozit tiri
kullamilmistir. Farkli braket ve kompozit tiirlerinin
baglanma dayanimu iizerinde farkl etkileri olabilir.
Daha kapsamli sonuglar i¢in farkli braket ve kompozit
turleri ile testler yapilmalidir.

Sonug

Yiiksek yogunluklu LED 1s1n cihaziyla farkli 1sinlama
teknikleri ~ ortodontik = braketlerin = kompozite
baglanma dayanimini etkilemektedir. Isik siddetinin
diisiik baglayip giderek artt1g1 P5 ramp yontemi diger
yontemlere gore daha saglam braket kompozit
baglantis1 saglamistir. Bu yontemin klinik faydalar:
daha fazla arastirmayla kanitlanmalidir.

Cikar Catismast: Yazarlar herhangi bir kisi veya
kurulusg ile ¢ikar gatigmasi olmadigini beyan
ederler.

Etik Onay

Calismanin etik kurul onayi, 29.11.2021 Tarihli, 21
oturum nolu ve 15 sayili karar1 ile Harran
Universitesi Klinik Arastirmalar Etik Kurulu'ndan
alinmustir.
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ABSTRACT

Objective: In the first five years of menopause, women experience menopausal symptoms intensely. During this period, many factors
affect the menopause process. This study was conducted to examine the relationship between coronavirus burnout and women's
menopausal symptoms in the COVID-19 pandemic.

Material and Method: The cross-sectional descriptive study was conducted between 20 April and 30 May 2021. The sample of the
study consisted of 286 women who had entered menopause and had not completed their first five years. Data were collected using
the “Menopause Symptoms Evaluation Scale” and “Coronavirus Burnout Scale”. The research was obtained using snowball sampling
method and online questionnaires.

Results: The mean age of the women participating in the study was 51.17+4.69, the age of menopause was 48.26+4.52, It was
determined that the total score average of the Coronavirus Burnout Scale was 31.16+9.04, and the total score average of the
Menopausal Symptoms Assessment Scale was 23.17+6.07. Coronavirus Burnout Scale mean total score and Menopause Symptoms
Evaluation Scale (r=0.212, p=0.000), Somatic Complaints Sub-Dimension (r=0.188, p=0.001) and Psychological Complaints Sub-
Dimension (r=0.222, p=0.000) was found to be positively correlated with the total score.

Conclusion: It was found that the severity of corona virus-related burnout and menopausal symptoms of women during the
pandemic period was above medium. It was observed that as the burnout due to the Coronavirus increased, the complaints of
menopausal symptoms increased.

Keywords: COVID-19, coronavirus, burnout, menopause, menopausal symptoms, pandemic
OZET

Giris: Menopoz doneminde kadinlarda ozellikle ilk bes yil semptomlar agisindan en yogun dénemdir ve bu dénemde menopoz
siirecini bircok faktor etkilemektedir. Bu ¢alisma, COVID-19 pandemisinde koronaviriis tiikenmisligi ile kadinlarn menopoz
semptomlar1 arasindaki iliskiyi incelemek amaciyla yapilmustir.

Materyal ve Metot: Kesitsel tanimlayici nitelikteki calisma 20 Nisan- 30 Mayis 2021 tarihleri arasinda gerceklestirilmistir. Orneklemi,
Tiirkiye'de menopoza girmis ve menopozda bes yilini doldurmamis, arastirmaya katilmaya goniillii 286 kadin olusturmustur. Veriler

“Menopoz Semptomlar1 Degerlendirme Olgegi” ve “Koronavirtis Titkenmislik Olcegi” kullamlarak toplandi. Arastirma kartopu
ornekleme yontemi ve cevrimici anketler kullanilarak elde edilmistir.

Bulgular: Arastirmaya katilan kadinlarin yas ortalamasi 51,17+4,69, menopoz yast 48,2624,52 olup, Coronaviriis Tiikenmislik Olgegi
toplam puan ortalamasi; 31,16+9,04, Menopoz Semptomlari Degerlendirme Olgegi ise 23,17+6,07 oldugu belirlenmistir. Coronaviriis
Titkenmisglik Olgegi ile Menopoz Semptomlar1 Degerlendirme Olgegi (r=0,212, p=0,000), Somatik Sikayetler Alt Boyutu (r=0,188,
p=0,001) ve Psikolojik Sikayetler Alt Boyutu (r=0,222, p=0,000) toplam puan ortalamalar1 arasinda pozitif yonde iligkili oldugu
bulunmustur..

Sonug: Pandemi déneminde kadinlarda korona viriise bagh tiikenmislik ve menopoz semptomlarmin siddetinin ortanin tizerinde
oldugu belirlendi. Coronaviriis nedeniyle tiikenmislik arttikca menopoz semptomlarina iliskin sikayetlerin de arttig1 gozlendi.

Anahtar kelimeler: COVID-19, Koronaviriis, Tiikenmislik, Menopoz, Menopoz semptomlari, Pandemi
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INTRODUCTION

The Coronavirus disease, which emerged with the
symptoms (fever, cough, shortness of breath)
manifested in a group of people in Wuhan, China in
December 2019, spread in a short time and affected
the whole world (WHO, 2019). A pandemic was
declared on 11 March 2020 due to the infectious
disease called COVID-19 by the World Health
Organization (WHO, 2019). The first case in Turkey
was announced by the Ministry of Health on March
11, 2020. After the first case was diagnosed, numerous
crucial measures were implemented. With the rapid
increase in the number of cases, the focus of interest
concerning COVID-19 disease in Turkey, as in the
whole world, was directed towards individuals with
advanced age and chronic diseases, who are at great
risk with regard to mortality (Ministry of Internal
Affairs, 2020). During the pandemic period, groups in
need of health services and women in menopause
were affected the most (Huang and Zhao, 2021; Sahin
et al., 2022)

According to the WHO, menopause is the permanent
cessation of menstruation and fertility due to the
termination of follicular activity in the ovaries. This
definition covers natural menopause. Natural
menopause is the absence of menstrual bleeding for
12 months, regardless of any pathology (WHO, 2015).
With the increase in average life expectancy, women
spend approximately one third of their lives in the
postmenopausal period (Vardar et al, 2019).
Although the age at menopause varies, most women
enter menopause between the ages of 45 and 55
(Ozdemir and Uysal, 2018).

Estrogen withdrawal due to the loss of ovarian
functions during the menopausal period can lead to
several symptoms. Animal model studies of SARS-
CoV and MERS report that the age and gender
difference in COVID-19 symptom severity may be
associated with the protective effects of estrogen
(Channappanavar et al., 2017). During menopause,

muscle pain, sweating, hot flashes, sleep
disturbances, reduction in breast size, sagging,
vulvovaginal discharge, itching, dyspareunia,

atrophy, incontinence, and appetite changes are
observed (Erkin et al., 2014; Sahin, 2015; Takahashi,
2015; Roberts and Hickey, 2016; Vardar et al., 2019).
Furthermore, cognitive, and psychological problems

such as anxiety, depressive disorders, feeling
worthless, anxiety, inability to concentrate,
irritability, restlessness, difficulty in making

decisions, and sexual reluctance, decrease in libido,
orgasm disorders, and vaginal dryness may occur
(Altuntug et al., 2016; Dincer and Oskay, 2018).
Studies indicate that perimenopausal women may
experience sexual and urogenital problems, sleep
problems, depression, vasomotor symptoms, and
their quality of life is negatively affected during the
menopausal period (Erkin et al.,, 2014; Roberts and
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Sahin, 2015; Takahashi, 2015; Hickey, 2016; Vardar et
al., 2019). While coping with menopausal symptoms
in women, the feeling of burnout caused by the
pandemic process related to the COVID-19 pandemic
period may negatively affect the symptoms (Huang
and Zhao, 2021; Sahin et al., 2022).

Studies conducted during the COVID-19 pandemic
have shown that adult males have more serious
complications than females because of the estrogen
hormone in women (Scully et al., 2020). One study
found that male mortality was higher in 37 of 38
countries. It has been observed that the symptoms of
the disease are much more severe in women who have
had COVID-19 after the menopause, when the
estrogen hormone is withdrawn (Ding et al., 2020).
After the first year of amenorrhea, in which
menopausal symptoms are most common, and up to
five years following it, various restrictions, difficulties
in accessing health services, and psychological
problems were added to women during the pandemic
period (Costeira et al., 2020; Jahan 2020). However,
research on perimenopausal women during the
COVID-19 pandemic is limited. Studies on burnout
and menopausal complaints related to COVID-19
during menopause have not been found in the
national and international literature.

MATERIAL and METHOD

This cross-sectional descriptive study was conducted
to examine the relationship between coronavirus
burnout and women's menopausal symptoms during
the COVID-19 pandemic. For this purpose, answers to
the following questions were sought.

*What is the prevalence of Coronavirus burnout in
menopausal women?

*What is the severity of menopause symptoms in
menopausal women?

*Does the level of Coronavirus burnout in
menopausal women affect the severity of menopausal
symptoms?

Sample

The population of the study consisted of women who
have entered menopause and have not completed
their first five menopausal years in Turkey. The G-
Power program was used to determine the minimum
sample size in the study. In the study, type I error
level of 5% and type II error level of 20% were
considered and the required minimum sample size
was found to be 278 with a working power of 80%.
Data were collected between 20 April-30 May 2021
and 286 women were reached.

Inclusion criteria for sampling; amenorrhea history of
at least one year and at most five years, being literate,
no previously diagnosed psychiatric disorder, no loss
of death encountered or divorce within the last two
years, volunteering to participate in the research.



Exclusion criteria for sampling; amenorrhea history of
more than five years.

Data Collection Tools and Method

Internet-based survey technique, one of the electronic
survey types, was used for data collection. Data
collection tools were created by one of the researchers
(F.$.B.) through "Google forms". The first page of the
forms included items containing sample selection
criteria. Participants who were not eligible for sample
selection could not proceed to the next page. The
information was based on the statements of the
participants. The prepared forms were digitally
transmitted to the women through the links created
by the researchers. At the beginning of the study,
women who met the inclusion criteria were informed
about the content and purpose of the study in a short
text before the online survey. A voluntary consent
form was obtained online from those who
volunteered to participate in the study. After consent
was obtained, participants could see the questions. In
total, the administration process of each questionnaire
took approximately 8-10 minutes.

Data Collection Tools

Data were obtained by using the “Questionnaire
Form”, “Menopausal Symptoms Evaluation Scale
(MSES)” and “Coronavirus Burnout Scale”.

Questionnaire Form; was created by researchers via
scanning the literature (Celik and Pasinlioglu, 2013;
Celik and Pasinlioglu, 2014). In this Questionnaire
Form there are a total of 23 questions, including 10
questions on socio-demographic characteristics, eight
questions on  obstetric and  gynecological
characteristics, and five questions on COVID-19.

Menopausal Symptoms Evaluation Scale (MSES);
was developed in German language by Schneider,
Heinemann et al. (Schneider et al. 2000) and was later
adapted into English. The Turkish validity and
reliability of the scale was conducted by Can Gurkan
et al. (Can Gurkan, 2005). For each of the 11 items,
there are “0=None”, “1=Mild”, “2=Moderate”,
“3=Severe” and “4=Very Severe” statements. The
lowest possible score is 0 (asymptomatic) and the
highest score is 44 (severe symptomatic). The scale has
3 sub-dimensions. These sub-dimensions are 1-
Somatic complaints sub-dimension, 2- Psychological
complaints sub-dimension, 3- Urogenital complaints
sub-dimension. An increase in the total score obtained
from the scale means an increase in symptom severity.
The Cronbach’s alpha reliability coefficient, in which
the consistency and item homogeneity of the
responses to all items of the scale were examined, was
0.84. For subgroups, the Cronbach’s alpha value was
0.65 for somatic symptoms, 0.79 for psychological
symptoms, and 0.72 for urogenital symptoms. In this
study, Cronbach’s alpha reliability coefficient was
0.74.
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Coronavirus Burnout Scale; This scale, developed by
Yildirim and Solmaz (2020), consists of 10 questions
in total and has no sub-dimensions. There is no
reversed item in the scale and the total score is
calculated by adding the scores from each item. As the
score obtained from the scale increases, the level of
burnout increases, while a low score indicates less
burnout. Cronbach’s alpha reliability coefficient was
reported to be 0.71. In this study, Cronbach’s alpha
reliability coefficient was 0.93.

Statistical Analysis

The Statistical Package for Social Sciences (SPSS-24.0)
program was used while evaluating the findings
obtained in the study. Descriptive statistical analyzes
were obtained with frequency, percentage, mean (X),
standard deviation, and min-max values. Whether the
data were suitable for normal distribution was
evaluated with the Kolmogorov-Smirnov test of
normality. The Mann Whitney U test was used in the
evaluations between the two groups, and the Kruskal
Wallis test was used in the evaluations between more
than two groups, to compare the COVID-19 Burnout
Scale and Menopause Symptoms Evaluation Scale
scores and their descriptive features. Post-hoc test
was used to determine the group that caused the
difference. Results were evaluated using a 95%
confidence interval representing the 0.05 significance
level (p<0.05). The relationship between continuous
variables was evaluated by using Spearman
correlation analysis.

Ethical Considerations

Written permission was obtained from the developers
of the scale for the use of the Menopause Symptoms
Assessment Scale and the Coronavirus Burnout Scale.
In the data collection process with online
questionnaires, firstly, necessary information about
the study was given on the first page, and if they
agreed to participate in the study, they were asked to
mark the statement "I approve to participate in the
study". It was stated that participation of women in
the study was on a voluntary basis. The woman who
completed the form online was deemed to have
accepted to participate in the study. It was stated that
no fee will be charged and/or no fee will be paid to
the women for research purposes.

RESULTS

This research was completed with 286 women who
had gone through menopause and had not completed
five years. Mean age 51.17+4.69, height 161.04+6.14,
weight 72.43+14.36 among women participating in
the study It was determined that and menopause age
were 48.26+4.52. It was observed that 54.5% of the
women reported that they did not have a chronic
disease, 54.8% did not use drugs continuously, and
74.8% did not smoke. Total mean scores of the scales,
Coronavirus Burnout Scale 31.16+9.04, MSES
23.17£6.07 (Table 1).



Table 1. Distribution of women's introductory characteristics

Variables N %
Marital status
Married 220 76.9
Single 66 23.1
Educational status
Literate 20 70
Primary education 92 ’
Secondary education 50 32.2
High Scholl 124 17.5

434
Working status
Working 89 311
Not working 197 68.9
Income rate
Income less than expenses 57 199
Income equal to expenses 157 549
Income more than expenses 72 252
Living place
City and District Center 270 94 .4
Town and Village 16 5.6
City of residence
Istanbul 168 58.7
Bursa 29 10.1
Adana 5 1.7
Ankara 22 7.7
Izmir 20 7.0
Trabzon 16 5.6
Tekirdag 7 24
Adiyaman 10 3.5
City of residence not specified 9 3.1
Chronic Disease
Yes 130 45.5
No 156 54.5
Continuous Drug Use
Yes 135 472
No 151 52.8
Smoking
Yes 72 25.2
No 214 74.8
Hormone Replacement Therapy
Yes 28

9.8
No 258 908
Vaginal Surgery
Yes 89

31.1
No 197 68.9
Pregnancy
Not pregnant 38 13.3
A pregnancy 26 9.1
Two pregnancies 69 241
Three pregnancies 53 185
Four or more pregnancies 100 35
Birth
No birth 37 12.9
A birth 49 17.1
Two births 109 38.1
Three births 54 18.9
Four or more births 37 12.9

100
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Abort

No abort 193 67.5
A abort 58 20.3
Two aborts 28 9.8
Three aborts 4 14
Four or more aborts 3 1.0
Curettage

No curettage 202 70.6
A curettage 47 16.4
Two curettages 27 9.4
Three curettages 10 3.5
Living Child

No living children 39 13.6
A living child 47 16.4
Two living children 113 39.5
Three living children 59 20.6
Four or more living children 28 9.8
Vaginal Birth *

No vaginal delivery 127 444
A vaginal birth 38 133
Two vaginal births 53 18.5
Three vaginal births 37 12.9
Four or more vaginal births 31 10.8
Cesarean Birth *

No cesarean birth 156 54.5
Birth with a cesarean section 63 220
Birth with two cesarean sections 61 21.3
Birth with three cesarean sections 6 2.1
COVID-19 Passing Status

Yes 58 20.3
No 228 79.7
COVID-19 Status of Relatives

Yes 212 741
No 74 259
COVID-19 Vaccination Status

Yes 65 227
No 221 77.3
If no; don't think about doing

Yes 180 81.45
No 41 18.55
Age (X£SD (min-max) 51.17+4.69(35.00-65.00)
Height (XxSD (min-max) 161.04+6.14(142.00-178.00)
Weight (XxSD (min-max) 72.43+14.36(46.00-139.00)
Age at menopause (XtSD (min-max) 48.26+4.52(30.00-64.00)
Coronavirus Burnout Scale Total Score (X*SD 31.16+9.04 (10.00-50.00)
(min-max)

MSES** Total Score (XSD (min-max) 23.17+6.07 (10.00-44.00)
MSES** Somatic Complaints Sub-Dimension 8.62+2.67 (2.00-16.00)
(X£SD (min-max)

MSES**  Psychological Complaints Sub- 8.60£2.76 (1.00-16.00)
Dimension (X*SD (min-max)

MSES** Urogenital Complaints Sub-Dimension 5.95+2.36 (0.00-12.00)
(X£SD (min-max)

Total 286

100

*Multiple birth types, ** MSES: Menopausal Symptoms Evaluation Scale

In Table 2, the comparison of the socio-demographic,
obstetric and COVID-19 characteristics of women and
the mean scores of the Coronavirus Burnout Scale and
MSES are given. It was observed that there was a
significant relationship between the Coronavirus
Burnout Scale total score and the state of residence of
the women, hormone replacement therapy and
COVID-19 vaccination status (p<0.05). It was

determined that there was a significant relationship
between the total MSES score and education status,
province of residence, smoking status, number of
living children and vaginal births, COVID-19
transmission, and the state of being vaccinated by the
non-vaccinated (p<0.05; Table 2).
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Table 2. Comparison of women's socio-demographic, obstetric, and COVID-19-related characteristics with the Coronavirus Burnout Scale and Menopausal Symptoms
Evaluation Scale mean scores (N=286)

Variables

Coronavirus

(min-max)

Burnout
Scale Total Score X+SD

MSES Total Score
X+SD (min-max)

MSES Somatic
Complaints Sub-
Dimension X£SD (min-
max)

MSES Psychological
Complaints Sub-
Dimension X+SD (min-
max)

MSES Urogenital
Complaints Sub-
Dimension X£SD
(min-max)

Educational Status
Literate?

Primary school®
Middle school®
Higher education?
X2/ KW**

p

34.25+9.00(16.00-50.00)
31.56+10.00(10.00-50.00)
31.12+9.18(10.00-50.00)
30.38+8.19(10.00-47.00)
2.837
0.417

26.85+6.59(19.00-44.00)
24.02+6.50(13.00-44.00)
23.46+5.72(12.00-38.00)
21.84+5.47(10.00-36.00)
12.005
0.007
a>b***

9.90+2.78(5.00-16.00)
8.90+2.83(3.00-16.00)
8.94+2.67(3.00-14.00)
8.08+2.42(2.00-13.00)
9.857
0.020
a.b.c.d***

10.35+2.58(6.00-16.00)
9.38+2.95(3.00-16.00)
7.82+2.38(1.00-13.00)
8.07+2.54(3.00-15.00)
20.397
0.000
a>b>d>c***

6.60+2.23(2.00-12.00)
5.73+2.42(1.00-12.00)
6.70+2.47(0.00-12.00)
5.70+2.22(1.00-12.00)
12.373
0.006
a>b; c>d***

Living city
Istanbul
Bursa
Adana
Ankara
Izmir
Trabzon
Tekirdag
Adiyaman
Not specified by living
X2/ KwW**
p

31.029.06(10.00-50.00)
28.82+6.55(14.00-40.00)
41.00+3.93(36.00-47.00)
30.68+9.44(16.00-50.00)
29.00-+7.39(10.00-40.00)
32.37+7.19(18.00-42.00)
32.85+10.65(17.00-46.00)
30.40+9.66(16.00-50.00)
39.22+14.80(12.00-50.00)

17.229

0.028

22.91+5.58(11.00-44.00)
22.44+6.63(10.00-37.00)
28.40-+5.68(19.00-34.00)
23.36+7.68(13.00-44.00)
25.55+5.36(14.00-35.00)
23.81+3.93(17.00-29.00)
20.71+4.46(16.00-29.00)
17.90+4.45(12.00-26.00)
28.55+9.81(15.00-41.00)

21.708

0.005

8.53+2.49(3.00-16.00)
8.312.97(2.00-16.00)
10.6042.60(7.00-14.00)
8.503.00(5.00-16.00)
9.20+2.19(5.00-13.00)
9.56+2.18(5.00-14.00)
6.85+2.73(3.00-11.00)
6.601.95(4.00-10.00)
11.1143.95(6.00-16.00)

19.831

0.011

8.56+2.69(1.00-16.00)
8.06+2.97(3.00-13.00)
11.2042.86(8.00-15.00)
8.72+3.01(3.00-16.00)
9.55+2.41(5.00-14.00)
8.68+1.77(5.00-11.00)
7.14+1.77(5.00-10.00)
6.80-+2.14(4.00-11.00)
10.33+4.21(4.00-14.00)

16.950

0.031

5.82+2.30(0.00-12.00)
6.06+2.61(1.00-12.00)
6.60+2.30(4.00-9.00)
6.13+2.74(2.00-12.00)
6.80+2.70(2.00-12.00)
5.56+2.03(2.00-11.00)
6.71+.75(6.00-8.00)
4.50+1.26(3.00-6.00)
7.112.52(4.00-11.00)

11.439

0.178

Hormone Replacement Therapy
Yes

No

U*

p

35.39+10.27(14.00-50.00)
30.70-+8.80(10.00-50.00)
2639.500
0.019

23.82+5.13(14.00-34.00)
23.10+6.17(10.00-44.00)
3223.500
0.349

9.03+2.16(4.00-12.00)
8.57+2.71(2.00-16.00)
3087.500
0.204

9.2142.54(3.00-13.00)
8.54+2.78(1.00-16.00)
2885.500
0.078

5.57+2.30(1.00-10.00)
5.99:2.36(0.00-12.00)
3253.500

0.384




Smoking
Yes

No

U*

p

32.23+9.16(10.00-50.00)
30.80+8.99(10.00-50.00)
6989.000
0.238

24.5146.37(10.00-44.00)
22.72+5.92(12.00-44.00)
6460.000
0.040

8.87+2.78(2.00-16.00)
8.53+2.63(3.00-16.00)
7178.000
0.383

9.11+3.01(3.00-16.00)
8.43+2.65(1.00-16.00)
6684.000
0.091
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6.52+2.25(1.00-12.00)
5.76+2.37(0.00-12.00)
6172.000
0.011

Pregnancy

Not pregnant

A pregnancy

Two pregnancies

Three pregnancies

Four or more pregnancies
X2 Kw**

p

31.89+9.24(10.00-50.00)
28.96:8.04(14.00-48.00)
30.33+8.82(10.00-47.00)
31.03+8.37(10.00-50.00)
32.10+9.70(10.00-50.00)
3.200
0.424

22.15+5.27(13.00-33.00)
24.46+5.45(11.00-36.00)
22.31+5.77(10.00-38.00)
23.62+5.89(12.00-41.00)
23.59+6.75(12.00-44.00)
3.870
0.525

8.44+2.23(3.00-13.00)
9.112.67(3.00-13.00)
7.86+2.47(2.00-14.00)
8.92+2.73(4.00-16.00)
8.92+2.84(3.00-16.00)
7.370
0.118

8.07+2.57(1.00-12.00)
9.1142.47(3.00-13.00)
8.60+2.67(3.00-15.00)
8.35+2.85(3.00-15.00)
8.8142.92(3.00-16.00)
3.795
0.434

5.63+2.36(1.00-10.00)
6.23+2.79(1.00-12.00)
5.86+2.24(1.00-12.00)
6.3342.31(2.00-12.00
5.86+2.36(0.00-12.00)
1.715
0.788

Birth

No birth

A birth

Two births

Three births

Four or more births

31.97+9.35(10.00-50.00)
29.30+7.72(14.00-48.00)
30.98+8.74(10.00-50.00)
31.44+9.98(10.00-50.00)
32.94+9.77(16.00-50.00)

22.13+5.34(13.00-33.00)
23.00-+5.46(10.00-36.00)
22.23+5.96(12.00-39.00)
24.79+6.58(15.00-44.00)
24.86+6.52(16.00-44.00)

8.45+2.26(3.00-13.00)
8.57+2.77(2.00-13.00)
8.07+2.41(3.00-14.00)
9.333.00(5.00-16.00

9.432.80(4.00-16.00)

8.08+2.60(1.00-12.00)
8.34+2.65(3.00-13.00)
8.44+2.69(3.00-15.00)
9.00+3.00(5.00-16.00)
9.37+2.83(3.00-16.00)

5.59+2.38(1.00-10.00)
6.08+2.46(1.00-12.00)
5.73+2.43(0.00-12.00)
6.46+2.21(2.00-12.00)
6.05+2.15(2.00-12.00)

X2/ KW** 3.272 7.543 8.664 3.996 3.437

p 0.513 0.110 0.070 0.407 0.488

Abort

No abort 30.66+8.59(10.00-50.00) 23.05+5.55(11.00-41.00) 8.45+2.50(3.00-16.00) 8.67+2.58(1.00-16.00) 5.93+2.28(1.00-12.00)
A abort 31.2449.44(10.00-50.00) 23.24+6.96(10.00-44.00) 8.94+3.01(2.00-16.00) 8.29+3.21(3.00-16.00) 6.00+2.45(1.00-12.00)
Two aborts 34.25+9.95(16.00-50.00) 23.21£7.70(12.00-44.00) 9.07+3.07(3.00-16.00) 8.32+2.82(4.00-16.00) 5.82+2.94(0.00-12.00)

Three aborts
Four or more aborts

27.00+12.56(14.00-44.00)
38.66+13.05(24.00-49.00)

25.75+5.37(19.00-32.00)
26.00+7.00(19.00-33.00)

8.50+1.73(7.00-11.00)
9.00+3.60(5.00-12.00)

10.50+3.31(6.00-14.00)
10.3343.21(8.00-14.00)

6.75+1.25(5.00-8.00)
6.66+.57(6.00-7.00)

X2 KW** 5.184 1.738 1.494 4.782 1.546

p 0.269 0.784 0.828 0.310 0.818

Living Child

No living children? 32.00£9.31(10.00-50.00) 22.17+5.22(13.00-33.00) 8.51+2.29(3.00-13.00) 8.05+2.54(1.00-12.00) 5.61+2.32(1.00-10.00)
A living child® 29.14+7.65(14.00-48.00) 22.97+5.54(10.00-36.00) 8.53+2.78(2.00-13.00) 8.29+2.67(3.00-13.00) 6.14+2.60(1.00-12.00)

Two living children®
Three living children?

Four or more living children®

X2/ KW=
p

30.87+8.53(10.00-50.00)
31.89+10.24(10.00-50.00)
33.00+10.05(16.00-50.00)
3.759
0.440

22.19+5.89(12.00-39.00)
25.816.86(15.00-44.00)
23.32+5.73(16.00-37.00)
11.479
0.022
d>c***

8.07£2.44(3.00-14.00)
9.69+2.91(5.00-16.00)
8.89+2.78(4.00-16.00)
10.769
0.029
d>C***

8.45+2.64(3.00-15.00)
9.44+3.08(5.00-16.00)
8.78+2.75(3.00-14.00)
4.591
0.332

5.69+2.34(0.00-12.00)
6.67+2.33(2.00-12.00)
5.64+1.83(2.00-9.00)
6.606
0.158

Vaginal Birth




No vaginal birth?

A vaginal birth®

Two vaginal births®

Three vaginal births?

Four or more vaginal births®
X2 KW**

p

30.59+8.94(10.00-50.00)
30.23+8.77(10.00-48.00)
31.39+8.14(10.00-47.00)
32.45+10.62(15.00-50.00)
32.83+9.57(16.00-50.00)
2.404
0.662

21.77+5.31(10.00-38.00)
24.15+5.43(13.00-36.00)
23.20+6.12(13.00-39.00)
26.13+7.39(15.00-44.00)
24.20+6.73(16.00-44.00)

12.079

0.017
b>a***

8.35:2.41(2.00-14.00)
8.39+2.78(3.00-13.00)
8.33+2.51(3.00-15.00)
9.67+3.10(5.00-16.00)
9.10+2.94(4.00-16.00)
5.652
0.227

7.80+2.48(1.00-13.00)
9.52+2.31(6.00-13.00)
8.96+2.86(4.00-16.00)
9.513.06(5.00-16.00)
9.26+2.97(3.00-16.00)
17.880
0.001
b>a***
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5.6142.36(0.00-12.00)
6.28+2.26(2.00-12.00)
5.90+2.30(2.00-12.00)
6.94+2.57(3.00-12.00)
5.83+2.08(2.00-12.00)
7.189
0.126

Cesarean Birth

No cesarean delivery?

Birth with a cesarean section®
Birth with two cesarean sections®
Birth with three cesarean sections®
X2/ KW

p

32.23+8.90(10.00-50.00)
29.33+9.04(10.00-50.00)
30.52+9.26(10.00-50.00)
29.00+8.53(17.00-40.00)
4.620
0.202

23.78+6.46(13.00-44.00)
23.46+5.61(10.00-35.00)
21.50+5.28(12.00-38.00)
21.33+5.64(12.00-27.00)
6.652
084

8.74+2.74(3.00-16.00)
8.79+2.65(2.00-15.00)
8.09+2.46(3.00-14.00)
9.00+2.96(5.00-12.00)
3.206
0.361

8.96+2.85(1.00-16.00)
8.60+2.80(3.00-16.00)
7.90+2.31(3.00-13.00)
6.50+2.42(4.00-11.00)
10.286
0.016
a.b.c.d***

6.07+2.43(1.00-12.00)
6.09+2.22(1.00-12.00)
5.50+2.36(0.00-12.00)
5.83+1.72(3.00-8.00)
2.375
0.498

COVID-19 Passing Status
Yes

32.74+9.33(10.00-50.00)

24.70+6.05(13.00-44.00)

9.00+2.98(3.00-16.00)

9.12+2.70(4.00-16.00)

6.58+2.07(1.00-12.00)

No 30.76+8.94(10.00-50.00) 22.78+6.03(10.00-44.00) 8.52+2.58(2.00-16.00) 8.47+2.76(1.00-16.00) 5.79+2.40(0.00-12.00)
u* 5945.000 5344.000 5961.500 5781.500 5180.000

p 0.235 0.024 0.244 0.137 0.010
COVID-19 Status of Relatives

Yes 31.02+9.21(10.00-50.00) 23.40+5.95(11.00-44.00) 8.61+2.57(3.00-16.00) 8.81+2.68(1.00-16.00) 5.97+2.37(0.00-12.00)
No 31.55+8.60(10.00-50.00) 22.54+6.42(10.00-41.00) 8.64+2.95(2.00-16.00) 8.01+2.93(3.00-16.00) 5.90+2.33(1.00-11.00)
u* 7611.500 7181.500 7725.500 6329.500 7763.500

p 0.704 0.279 0.846 0.013 0.895
COVID-19 Vaccination Status

Yes 29.01+7.97(10.00-50.00) 22.26+5.42(12.00-34.00) 8.40+2.50(3.00-15.00) 8.04+2.80(1.00-14.00) 5.81+2.18(1.00-11.00)
No 31.79+9.26(10.00-50.00) 23.44+6.24(10.00-44.00) 8.68+2.71(2.00-16.00) 8.77+2.73(3.00-16.00) 5.99+2.41(0.00-12.00)
u* 5826.500 6478.000 6694.000 6069.500 7041.500

p 0.021 0.229 0.401 0.056 0.808

If no; don't think about doing
Yes

31.49+8.98(10.00-50.00)

22.92+5.71(11.00-44.00)

8.53+2.62(3.00-16.00)

8.54+2.54(3.00-16.00)

5.85+2.21(1.00-12.00)

No 33.12410.41(14.00-50.00)  25.73+7.83(10.00-44.00)  9.34+3.05(2.00-16.00) 9.78+3.30(3.00-16.00) 6.603.09(0.00-12.00)
u* 3436.000 2891.000 3092.500 2915.500 3035.500
p 0.491 0.030 0.103 0.035 0.074

*Mann Whitney U ** Kruskal Wills *** Post Hoc




In Table 3 shows the Coronavirus Burnout Scale mean total score and MSES,
Somatic Complaints and Psychological Complaints Sub-Dimension was
found to be positively correlated with the total score. MSES total score and
Somatic Complaints, Psychological Complaints, Urogenital Complaints Sub-

Dimension was found to be positively correlated with height and negatively
correlated at the border. Somatic Complaints Sub-Dimension total score and
Psychological Complaints, Urogenital Complaints Sub-Dimension were
positive, height and a negative correlation was found (p<0.05; Table 3).

Table 3: The correlation of women's COVID-19 Burnout Scale, MenoEause Ssztoms Rating Scale scores and continuous variables !N=286)

Variables ) MSES MSES
CoronavirusBurnout Scale MSES Somatic Psychological Urogenital Age at
MSES . . . Meno
Total Score Complaints Complaints Sub- Complaints A Weicht  Heicht
Sub-Dimension Dimension Sub-Dimension 8¢ 18 18 pause
CoronavirusBurnout Scale Total r 1.000 - - - - - - - -
Score p ) _ _ - _ - - - -
MSES r 212 1.000 - - - - - - -
p  .000 . - - - - - - -
MSES Somatic r 188" 764" 1.000 - - - - - -
Complaints Sub-Dimension p 001 .000 . _ _ _ _ _ .
MSES r 22 765" 382~ 1.000 - - - - -
Psychological Complaints Sub- P 000 .000 000 _ _ - - -
Dimension
MSES r 100 726" 365" 364 1.000 - - - -
Ul:ogeni.tal Complaints Sub- p 091 000 000 000 - - - -
Dimension
Age r 104 .030 .026 .029 .024 1.000 - - -
p .078 .613 .661 .619 .683 . - - -
Weight r -.020 115 127 .081 .070 .052 1.000 - -
p .740 .053 .032 169 .238 .385 . - -
Height r -.062 -165" -126 -183" -.053 -.040 248~ 1.000 -
p .295 .005 .034 .002 372 .500 .000 . -
Age at Menopause r 095 086 056 084 051 864~ 010 -070 1000
p 108 148 .344 156 .392 .000 .867 .240

*Sperman Correlation
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DISCUSSION

This study was conducted to examine the
relationship between coronavirus burnout and
women's menopausal symptoms in the COVID-19
pandemic. In this study, it was determined that the
severity of coronavirus-related burnout and
menopausal symptoms in women during the
pandemic period was above average. It was
observed that as burnout due to coronavirus
increased, complaints about menopausal symptoms
also increased.

In studies examining the obligations to use masks,
changes in daily routine and curfews with
restrictions during the pandemic period, it was
found that stress, anxiety, burnout, fear and
frustration increased due to these situations (Talaee
et al, 2020; Yildirim and Solmaz, 2020). In the
research findings, it was observed that the average
score of the Coronavirus Burnout Scale was above
the average and burnout was high in women during
the coronavirus pandemic process. It was noted that
there was a significant relationship between the
total score of the Coronavirus Burnout Scale and the
province where women lived and their COVID-19
vaccination status. It was determined that the
women participating in the study live in big cities
where the number of coronavirus cases is high
(Ministry of Health, 2021). The relationship between
coronavirus burnout and province of residence
suggests that there are more restrictions in
provinces with a high number of cases, which may
be associated with an increase in anxiety and
burnout.

Although menopausal symptoms are not life-
threatening, they negatively affect quality of life
(Erkin et al., 2014; Abay and Kaplan, 2015).
According to the findings of the study, the average
scores of the participants from the scales are above
the average of the MSES total score and sub-
dimensions. This shows that the severity of
menopause-related symptoms of women during the
pandemic process is high. In a study, it was reported
that menopausal symptoms increased in women
during the pandemic period (Sahin et al., 2022).
Similarly, another study reported high rates of
menopausal symptoms during the COVID-19
pandemic (Ak Sozer et al., 2022). It was observed
that the mean total score of the scale obtained from
the study had higher averages than the studies
conducted using MSES before the pandemic (Celik
and Pasinlioglu, 2014; Yiiksel et al., 2017; Ozdemir
and Uysal, 2019). According to the research
findings, it was observed that menopausal
symptoms increased during the pandemic period.

Menopause is a process that affects many aspects of
women's life. Perspectives and attitudes towards
this process can vary significantly from culture to
culture (Gumusay and Erbil, 2019). In this study, it
was seen that there was a significant relationship
between the educational status of women and MSES
and all sub-dimensions, and that the literate-only
women had significantly higher scores than all other
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groups. Gumusay and Erbil (2019) reported that the
mean MSES score of illiterate women was
significantly higher than other education levels of
literate/primary school graduates except middle
school. In another study, it was reported that there
is a significant relationship between education
status and menopausal symptoms (Celik and
Pasinlioglu, 2014). In a study, although menopause
was described as a natural process by women, it was
reported that the perception of menopause shows
differences in socio-economic scale in terms of
culture and education (Citak, 2020). It is seen that
the findings of the research and the literature are
similar.

Changes experienced by a menopausal woman due
to environmental factors may lead to problems with
adaptation to menopause. Compulsory changes in
lifestyle habits resulting from quarantine, such as
changes in interpersonal relationships, dietary
habits, exercise, or sexuality during menopause,
may cause exacerbation of menopausal symptoms
and reduction in health-related quality of life
(Coronado et al., 2021). A strong positive correlation
was found between the Coronavirus Burnout Scale
and the Menopause Rating Scale and its sub-
dimensions total scores. In a study conducted with
a cohort of 2430 women aged 40-70 during the
COVID-19 pandemic, it was reported that reduction
in health-related quality of life and resilience
increased susceptibility to depression during the
menopausal transition (Coronado et al., 2021). There
are no studies in the literature that associate the
level of burnout due to COVID-19 with menopausal
symptoms. However, it is reported that increased
perceived stress due to COVID-19 increases
menopausal symptoms (Ak Sozer et al., 2022; Garcia
de leon et al., 2023).

Strengths and Limitations of the Study:

Data were obtained through online questionnaires
and self-report method. Therefore, some items were
left unanswered because the women could not fully
understand some questions or did not receive
professional help. The strengths of the study are that
it was carried out with women who have spent a
certain period during the pandemic period,
especially at a certain period when the menopausal
symptoms were most severe, as well as the fact that
it constitutes a Turkish sample with regard to
symptom severity in the pandemic for menopausal
women who especially need support and care.

Conclusion

This study concluded that the women's burnout
associated with the coronavirus and the mean total
scale scores of severity of menopausal symptoms
amidst the pandemic was higher than moderate
level. It was observed that as the burnout due to the
Coronavirus increased, the complaints of
menopause symptoms increased. Restrictions,
isolation, social and daily life changes brought by
the pandemic, as well as difficulties in accessing
health services arising from restrictions have
affected all segments of society. However, no



research has been found in the literature on the
impact of the pandemic on symptoms related to
menopause, especially during the transition to
menopause. It may be recommended to conduct
further similar studies in different racial and ethnic
groups and in larger cohorts. In this period, the need
for midwife support increases for women who are
deprived of health services.
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COVID-19 Pandemisi Siirecinde Maske Kullaniminin Dentofasiyal
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ABSTRACT

Objective: The Coronavirus (COVID-19) epidemic, which started in 2019, had great effects on all areas, especially the healthcare
sector. The aim of this study is to investigate the effect of long-term mask use due to the COVID-19 Pandemic on the dentofacial
tissues of children aged 7-14.

Material and Method: The research was conducted with a total of 203 children registered between 2021-2022, of whom 49.8% (n =
101) were female and 50.2% (n = 102) were male.

Results: According to the answers given to the questions regarding the discomforts mentioned while wearing the mask, the highest
rates of discomfort were "Difficulty in breathing" and "Earache", while the lowest rates were "Teeth clenching" and "Bringing the
lower jaw forward". 4.5% (n=9) of the participants stated that their jaw had become distorted since they started wearing a mask, and
17.3% (n=35) stated that they felt their ears were protruding. 16.7% (n= 21) of the participants stated that the child bit their nails, etc.
While the participants stated that the mask hindered their habits, a statistically significant difference was found between ear pain and
the duration of the participants wearing the mask (p=0.044; p<0.05). Those who wear a mask for an average of 5-8 hours a day are
more likely to experience constant ear pain than those who never experience ear pain or those who rarely or sometimes experience
ear pain. A statistically significant difference was found between the mask types of the participants according to whether they had
jaw deformity (skeletal malocclusion), and the rate of jaw deformity was found to be higher in those who wore two masks one on top
of the other (p=0.014; p<0.05).

Conclusion: Literature studies are not sufficient on this subject. In this study, no statistically significant difference was found in the
participants' mask types, mask wearing times, mask locations, and attention to mask use according to the presence of mandibular
prognathia, laterognathia, and dental open bite.

Keywords: COVID-19, Pandemic, Dentist, Mask
OZET

Giris: 2019’da baslayan Coronaviriis (COVID-19) salgiminin saglik sektorii basta olmak tizere tiim alanlara biiytik etkileri olmustur.
Bu calismanin amact COVID-19 Pandemisi nedeniyle uzun siireli maske kullaniminin 7-14 yas arasi cocuklarin dentofasiyal dokular:
tizerindeki etkisinin arastirilmasidir.

Materyal ve Metot: Arastirma 2021-2022 tarihleri arasinda %49.8'i (n=101) kadin, %50.2'si (n=102) erkek olmak tizere toplam 203
cocuk olguyla yapilmistir.

Bulgular: Maske takiliyken belirtilen rahatsizliklara iliskin sorulara verilen cevaplara gore en ytiksek orandaki rahatsizliklar “Nefes
almada zorlanma” ve “Kulak agris1” gelirken en diisiik diizeyde “Dis stkma” ve “Alt ceneyi one getirme” olarak saptanmuistr.
Katilimcilarin %4.5'i (n=9) maske takmaya basladigindan beri cenede bozukluk meydana geldigini, %17.3'ti (n=35) kulaklarin
kepgelestigini hissettigini belirtmistir. Katilimcilarin %16.7’si (n= 21) cocugun tirnak yeme vb. aliskanliklarina maskenin engel
oldugunu belirtirken kulak agris1 ile katilimcilarin maske takma stireleri arasinda istatistiksel olarak anlamli farklilik saptanmistir
(p=0,044; p<0,05). Giinde ortalama 5-8 saat aras1 maske takanlarin her zaman kulak agris1 olma orani hi¢ olmayanlardan, nadiren ve
bazen olanlardan daha yiiksek bulunmustur. Cenede bozukluk (iskeletsel malokliizyon) olma durumlarina goére katilimcilarin maske
turleri arasinda istatistiksel olarak anlamli farklilik saptanmus, iki maske iist tiste takanlarin cenelerinde bozukluk goritilme orani daha
ytiksek bulunmustur (p=0.014; p<0.05).

Sonug: Yapilan literatiir calismalar: bu konuda yeterli degildir. Bu calismada mandibular prognati, laterognati, dissel acik kaparns
varligina gore katilimeilarin maske tiirleri, maske takma stireleri, maske yerleri ve maske kullanimina 6zen gosterme durumlari
istatistiksel olarak anlamli farklilik bulunmamustir.

Anahtar kelimeler: COVID-19, Pandemi, Dis hekimi, Maske
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GIRIS

Coronavirtis hastaliginin (COVID-19) ilk kez 2019
yilinda Cin'de rapor edilmesinin ardindan Diinya
Saghk Orgiiti (World Health Organization-WHO)
tarafindan kiiresel yayilmanin ¢ok hizli olmasi
nedeniyle 11 Mart 2020'de ilan edilen acil durum
sonrasinda neredeyse tiim tilkelerdeki insanlar
etkilenmistir. Yalmz dis hekimligi degil, tim saglik
profesyonelleri de bu siiregte dogrudan etki altinda
kalmislardir (www.who.int, 2020).

COVID-19un farkli insanlar1 farkli sekillerde
etkiledigi ve yaygmn olarak mevsimsel gribe
benzemesi ile beraber hastalarda kuru oksiiriik,
yiiksek ates, yorgunluk veya nefes darliginin yani sira
bazi hastalarin eklem agrilari, bas agrisi, tat veya koku
kayb1 yasadiklari da belgelenmistir (Mote ve ark.,
2021). Ortaya ¢ikan bu bulasici hastalik nedeniyle
salgiin yayilmasin kontrol etme ihtiyaci milyonlarca
kisinin rutinlerinde ve yasam tarzlarinda ciddi bir
degisiklige yol ag¢mistir. Devam eden durum,
boylesine stresli bir donemden gecilmesi nedeniyle
ciddi fiziksel ve ruhsal saghk tehditlerine yol agarak
kaygi ve depresyon raporlarinin artmasma neden
olmustur. Yapilan bir arastirmada, COVID-19
pandemisinin gogu bireyde orta ila siddetli psikolojik
etkilere sebep oldugu bildirilmistir (Wang ve ark.,
2020). Bu psikolojik faktorlerin  bruksizmin
etiyolojisinde oldugu kadar orofasiyal agrinin
baslangici ve alevlenmesinde de énemli olabilecegi ve
Temporomandibuler bozukluk hastalarinin stresli
durumlarda semptomlarmin arttifi belirtilmistir
(Suvinen ve ark., 1997, Manfredini ve ark., 2009;
Berger ve ark. 2015; Wieckiewicz ve ark., 2017;
Lobbezoo ve ark., 2018; Almeida-Leite ve ark., 2020;
Manfredini ve ark., 2020).

Ote yandan toplumsal kurallar kabul edilebilir bir
fiziksel yasam igin normlari tanimlamasimdan dolay1
iyi bir gene ve yiiz goriinimii yasamdaki basariy:
etkileyecegi kabul edilmektedir. Ergenlik ve erken
cocukluk doneminde dis goriiniime yonelik artan
endise gozlemlendigine yonelik calismalar mevcuttur
(Shivakumar ve ark., 2009, Moura ve ark., 2013).
Ayrica yast ilerlemis olgularda tedavinin kompleks
hale gelmesi, tedavi siirecinin uzamasi, tedavi
maliyetlerinin yiiksek olmasi ve kalici psikolojik
yikimlar1 nedeniyle dentofasiyal anomalilerin ve
parafonksiyonel aligkanliklarin  erken yaslarda
saptanmasi ¢ok onemlidir (Wieckiewicz ve ark., 2017).

Maskenin erken ¢ocukluk doneminde
kullanilmasimin parafonksiyonel bir aliskanlig: taklit
edebilmesi hipotezinden yola ¢ikarak bu calismanin
amact; COVID-19 pandemisi nedeniyle uzun siireli

maske kullaniminin 7-14 yas arast c¢ocuklarin
dentofasiyal =~ dokular1  {tizerindeki  etkisinin
arastirilmasidir.

MATERYAL ve METOT

Calisma 2021-2022 tarihlerinde %49.8'i (n=101) kadin,
%50.2"si (n=102) erkek olmak tizere toplam 203 gocuk
katilimer ile gergeklestirilmis bir anket ¢alismasidir.
Calisma verileri, Van Yiiziincii Yil Universitesi ve
Aydin Adanan Menderes Universitesi Dis Hekimligi
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Fakiiltelerine basvuran 203 tane cocuk bireyde
yapilan anketler ve klinik muayeneler {iizerinden
toplanmistir. Van Yiiziincii Y1l Universitesi yerel Etik
Kurul'undan etik onayr alinmistir (2021/04-14).
Orneklem sayisini belirlemek amaciyla G* Power
(v3.1.7) programi kullanilarak giic analizi yapilmuistir.
Calismanin giicti 1-p (B = II. tip hata olasilig1) olarak
ifade edilir ve genel olarak arastirmalarin %80 gtice
sahip olmalar1 gerekmektedir. Cohen’in etki
buiyukliigu katsayilarina gore; iki bagimsiz grup arast
yapilacak olan degerlendirmelerin kiuigiik etki
buyukligine (d=0.25) sahip olacagt varsayilarak
yapilan hesaplamaya gore a=0.05 diizeyinde
gruplarda en az 93’er kisi olmas1 gerektigine karar
verilmistir.

Sorular1 olusturmak ve katilimcilar ile paylasmak icin

anket kullaniip, calismaya katilan gonillii
bireylerden calismaya baslamadan ©nce onam
almmustir. Anket formlarmmi katilimcilar direkt

doldurmustur. Calismaya alinma kriterleri, 7 ile 14
yas arasi anketleri cevaplayabilecek sekilde okuma ve
yanitlama becerisine sahip katihmcilar olarak
belirlenmistir. Uygulanan ankette yoneltilen sorular
Sekil 1'de sunulmustur.

Istatistiksel Incelemeler

Calismada elde edilen bulgular degerlendirilirken,
istatistiksel analizler icin NCSS (Number Cruncher
Statistical System) 2020 Statistical Software (NCSS
LLC, Kaysville, Utah, USA) programi kullanld.
Calisma verileri degerlendirilirken, nicel degiskenler
ortalama, standart sapma, medyan, min ve max
degerleriyle, nitel degiskenler frekans ve ytizde gibi
tanimlayic1 istatistiksel metodlar ile gosterildi.
Verilerin  normal  dagilima  uygunluklarinin
degerlendirilmesinde Shapiro Wilks test ve Box Plot
grafiklerden yararlanild. Niteliksel verilerin
karsilastirilmasinda Fisher’s Exact test ve Fisher
Freeman Halton test kullanildi. Sonuglar % 95’lik
guven araliginda, anlamlilik p<0.05 diizeyinde
degerlendirildi.

BULGULAR

Arastirma 2021-2022 tarihleri arasinda Van Yiiziincii
Yil Universitesi ve Aydin Adanan Menderes
Universitesi Dis Hekimligi Fakiiltelerine bagvuran
%49.8'1 (n=101) kadin, %50.2’si (n=102) erkek olmak
tizere toplam 203 c¢ocuk olguyla yapilmistir.
Tanimlayici 6zelliklerin dagilimlarmin verildigi Tablo
1 incelendiginde olgularin yaslar1 7 ile 14 arasinda
degismekte olup; ortalamas: 10.01£5.09 oldugu
goriilmektedir.

Arastirmaya katilan olgularin %2.5"inin (n=5) stirekli
ila¢ kullandig1 gortilmektedir. Katilimcilarin hastalik
gecmisi dagilimi incelendiginde, %3 (n=6) kalp damar
hastaligl, %1'i (n=2) diyabet hastaligi, %3.9'u (n=8)
alerji, %2’si (n=4) solunum rahatsizlig1, %9.4’tt (n=19)
tirnak yeme vb. aliskanligi oldugu goriilmektedir.
Hekim tanilarina gore dagilimlar incelendiginde,
katilimcilarin %14’tiniin (n=28) mandibular prognati,
%12,6’sinin (n=25) dissel acik kapamnis, %6,5"inin
(n=13) laterognati tanis1 aldigr goriilmektedir.
COVID-19 hastaligina iliskin sorularm dagilimi
incelendiginde, katiimcilarin  %9.4'tintin  (n=19)



COVID-19 hastaligini gegirdigi goriilmekte olup, bu
katilimcilarin hastalig1 %16.6"s1min (n=3)
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asemptomatik, %55.6’stin (n=10) hafif, %27.8’inin
(n=5) derecede gecirdigini belirtmektedir.

Tablo 1. Tammlazla ozelliklerin dag 1limlar1

n (%)
Cinsiyet Kadin 101 (49.8)
Erkek 102 (50.2)
Yas OrtxSs 10.01+5.09
Medyan (Min-Maks) 9 (1-42)
Siirekli Ila¢ Kullanim1 Evet 5(2.5)
Hayir 198 (97.5)
Kalp ve Damar 6 (3)
Kalp kapag s1zintis1 1 (0.5)
Kalp iifiiriigii 3 (1.5)
Karaciger hastalig1 1 (0.5)
Ritim bozuklugu 1 (0.5)
Diyabet 2 (1)
Seker hastalig: 1 (0.5)
Tip 1 1(0.5)
Alerji 8 (3.9
Bocek zehri 1 (0.5)
Findik, fistik, balik, kivi 1 (0.5)
Polen 1 (0.5)
Tavuk eti 1 (0.5)
Toz 1(0.5)
Yumusatici 1 (0.5)
Solunum Rahatsizl1g1 Astim 4 (2)
Tirnak Yeme vb. Aliskanliklar 19 (9.4)
Tirnak yeme 13 (7)
Kalem 1sirma 3 (1.5)
Parmak 1sirma 3 (1.5)

Maske kullanimina iliskin dagilimlar incelendiginde,
katilimeilarin = %2.5’inin - (n=5) N95 vb. maske,
%82.5'inin (n=165) {ii¢ katli cerrahi maske, %7’sinin
(n=14) yikanabilir bez maske, %8inin (n=16) iki
maskeyi tst {iste takarak kullandig: goriilmektedir.
Katilimcilarin  %33.7’sinin  (n=68) giinde 0-4 saat,
%61.4"tintin (n=124) 5-8 saat, %4.4'tintn (n=9) 9-12
saat, %0.5inin (n=1) 12 saatten fazla maske takti1
gortilmektedir. Katilimcilarin 9%93.6’stnin - maskeyi
burnun {izerinde, %5.9unun (n=12) burun
deliklerinin altinda, %0.5'inin (n=1) ¢ene ucunda
taktig1 gortilmektedir. Katiimcilarin %1.5"inin (n=3)
maske kullanimia hi¢ 6zen gostermedigi, %7.4'tintin
(n=15) nadiren, %13.8’inin (n=28) bazen, %77.3 tintin
(n=157) sik sik 6zen gosterdigi goriilmektedir.

Maske takiliyken belirtilen rahatsizliklara iliskin
sorulara verilen cevaplarin dagilimi Tablo 2'de
goriilmektedir. En yiiksek orandaki rahatsizliklar
“Nefes almada zorlanma” ve “Kulak agris1” gelirken
en disik diizeyde “Dis sitkma” ve “Alt ¢eneyi 6ne
getirme” seklindeki rahatsizliklardir. Katilimcilarin
%4.5'1 (n=9) maske takmaya basladigindan beri
cenede bozukluk meydana geldigini hissettigi,
%17.3tt (n=35) kulaklarin kepgelestigini hissettigi
gorilmektedir. Katilimcilarin = %16.7si  (n= 21)

cocugun tirnak yeme vb. aliskanliklarina maskenin
engel oldugunu belirtmektedir.

Hekim tanilarina gore maske tiirii, takma stiresi,
takilan yer, kullanimina ©6zen gostermenin
karsilastirmalar1  Tablo 3'te  gosterilmistir.
Mandibular prognati varligma gore
katilimcilarin  maske tiirleri, maske takma
stireleri, maske yerleri ve maske kullanimina
O0zen gosterme durumlar1 istatistiksel olarak
anlamh farkliik gostermemektedir (p>0.05).
Laterognati varligma gore katilimcilarin maske
turleri, maske takma stireleri, maske yerleri ve
maske kullanimina 6zen gosterme durumlari
istatistiksel olarak anlaml farklilik
gostermemektedir (p>0.05). Dissel acgik kapanis
varligma gore katilimcilarin maske tiirleri,
maske takma stireleri, maske yerleri ve maske

kullanomma  6zen  gosterme  durumlan
istatistiksel olarak anlamli farklilik
gostermemektedir (p>0.05). Nefes almada

zorlanma durumlarina gore katilimcilarin maske
kullanimma 6zen gosterme durumlar: arasinda
istatistiksel olarak anlaml farklilik saptanmistir
(p=0.009; p<0.01).
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Tablo 2. Klinik ve Ero&nostik ozelliklerin dag 1lim1

n (%)

Hekim Tanis1 Mandibular Prognati 28 (14.0)

Dissel A¢is-Kapanig 25 (12.6)

Laterognati 13 (6.5)
COVID-19 Hastalig1 ve Maske Kullanimina iliskin Sorular
COVID-19 Gegirme Durumu Evet 19 (94)

Hayir 184 (90.6)
COVID-19 Hastaligin Seyri Asemptomatik 3 (16.6)

Hafif 10 (55.6)

Orta 5 (27.8)

Siddetli 0
Maske Tiirii N95 vb. 5(2.5)

Ug Katli Cerrahi Maske 165 (82.5)

Yikanabilir Bez Maske 14 (7.0)

Iki Maskeyi Ust Uste Takma 16 (8.0)
Maske Takma Siiresi (Saat/Giin) 0-4 68 (33.7)

5-8 124 (61.4)

9-12 944

12 Saatten Fazla 1(0.5)
Maske Yeri Burnun Uzerinde 190 (93.6)

Burun Deliklerinin Altinda 12 (5.9)

Dudagin Altinda 0

Cene Ucunda 1(0.5)
Maske Kullanimina Ozen Hic 3 (1.5)
Gosterme Nadiren 15 (7.4)

Bazen 28 (13.8)

Sik Sik 157 (77.3)
Maske Takiliyken iligkin Sorular

Hig n(%) Nadiren n(%) Bazen n(%) Sik Sik n(%)

Nefes Almada Zorlanma 102 (50.4) 48 (23.8) 46 (22.8) 6 (3.0
Agzin Agikta Kalmasi 133 (66.2) 31 (15.4) 33 (16.4) 4 (2.0)
Dis Sikma 162 (81.0) 19 (9.5) 15 (7.5) 4 (2.0)
Alt Ceneyi One Getirme 160 (80.0) 22 (11.0) 17 (8.5) 1(0.5)
Kulak Agrisi 96 (47.8) 31 (15.4) 57 (28.4) 17 (8.4)
Maske Takmaya Bagladigindan Beri Iliskin Sorular
Cenede  Bozukluk  Meydana Evet 9 (4.5)
Geldigini Farketme Hayir 193 (95.5)
Kulaklarin Kepcelestigini Evet 35 (17.3)
Farketme Hayir 167 (82.7)
Cocugun Tuirnak Yeme vb. Engel Oldu 21 (16.7)
Aliskanliklarina Maskenin Engel Engel Olmad 105 (83.3)

Olma Durumu

Maske kullanimina nadiren 6zen gosterenlerin
nadiren nefes almada =zorlanma orami hig
zorlanmayanlardan  daha  yiiksektir. ~ Maske

kullanimina bazen 6zen gosterenlerin her zaman
nefes almada zorlanma orani hi¢ zorlanmayanlardan,
nadiren ve bazen zorlananlardan daha yiiksektir ve
bazen zorlananlarin orami hi¢ zorlanmayanlardan
daha yiiksektir. Maske kullanimina sik sik ©zen

gosterenlerin her zaman nefes almada zorlanma orani
hi¢ zorlanmayanlardan ve nadiren zorlananlardan
daha diisiiktiir. Nefes almada zorlanma durumlarina
gore katiimcilarin maske tiirleri, maske takma
streleri ve maske yerleri istatistiksel olarak anlamli
farklilik gostermemektedir (p>0.05).
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Tablo 3. Hekim Tarilarima Gore Maske Tiirii, Takma Siiresi, Takilan Yer, Kullanimina Ozen Géstermenin Karsilastirmalari

Mandibular Prognati Laterognati Dissel Acis-Kapanis
Var (n=28) Yok (n=175) Var (n=13) Yok (n=190) Var (n=25) Yok (n=178)
Maske Tiirii N95 vb. 2(7.1) 3(1.7) 0(0) 5(2.6) 0(0) 5(2.8)
Ug Katli Cerrahi 20 (71.5) 148 (84.6) 12 (92.3) 156 (82.1) 22 (88) 146 (82)
Yikanabilir Bez 3 (10.7) 11 (6.3) 1(7.7) 13 (6.8) 1(4) 13 (7.3)
ki Maske Ust Uste 3 (10.7) 13 (7.4) 0 (0) 16 (8.5) 2(8) 14 (7.9)
p 0.142 0.784 1.000
Maske Takma Siiresi 0-4 9(32.2) 59 (33.7) 3(23.1) 65 (34.2) 7 (28) 61 (34.3)
(Saat/Giin) 5-8 17 (60.7) 108 (61.7) 9 (69.2) 116 (61.1) 15 (60) 110 (61.8)
9-12 2(7.1) 7 (4) 1(7.7) 8 (4.2 3(12) 6(34)
>12 Saat 0 1 (0.6) 0 1(0.5) 0 1 (0.6)
p 0.790 0.455 0.247
Maske Yeri Burnun Uzerinde 27 (96.4) 163 (93.1) 12 (92.3) 178(93.7) 25 (100.0) 165 (92.7)
Burun  Deliklerinin 1 (3.6) 11 (6.3) 1(7.7) 11 (5.8) 0 12 (6.7)
Altinda
Cene Ucunda 0 1 (0.6) 0 1 (0.5) 0 1 (0.6)
p 1.000 0.592 0.446
Maske Kullanimina Ozen Hig 1(3.6) 2(1.1) 0 3 (1.5) 0 3(1.7)
Gosterme Nadiren 1(3.6) 14 (8) 1(7.7) 14 (7.4) 0 15 (8.4)
Bazen 5(17.9) 23 (13.1) 2 (15.4) 26 (13.7) 4 (16) 24 (13.5)
Sik Sik 21 (75) 136 (77.8) 10 (76.9) 147 (77.4) 21 (84) 136 (76.4)
p 0.467 1.000 0.559

Fisher Freeman Halton Test



Hastalarin velilerinin verdikleri cevaplara gore maske
turti, takma stiresi, takilan yer, kullanimina &zen
gostermeleri incelendiginde agzin acikta kalmasi
konusunda olgularin maske tiirleri, maske takma
sureleri, maske yerleri ve maske kullanimina 6zen
gosterme durumlar1 istatistiksel olarak anlamh
farklilik gostermemektedir (p>0.05). Dis sikma
durumuna gore olgularin maske ttirleri, maske takma
suireleri, maske yerleri ve maske kullanimina 6zen
gosterme durumlar1 istatistiksel olarak anlaml
farklilik gostermemektedir (p>0,05). Ceneyi one
getirme durumuna gore katilimcilarin maske tiirleri,
maske takma stireleri, maske yerleri ve maske
kullanimina 6zen gosterme durumlar: istatistiksel
olarak anlamli farkliik gostermemektedir (p>0.05).
Kulak agris1 durumlarina gore katilimcilarin maske
takma stireleri arasinda istatistiksel olarak anlamli
farklihik saptanmistir (p=0,044; p<0.05). Giinde
ortalama 0-4 saat arast maske takanlarin her zaman
kulak agrisi olma orani, hi¢ olmayanlardan, nadiren
ve bazen olanlardan daha diisiiktiir. Giinde ortalama
5-8 saat arasi maske takanlarin her zaman kulak agris1
olma orani, hi¢ olmayanlardan, nadiren ve bazen
olanlardan daha ytiksektir. Kulak agris1 durumlarina
gore katilimcilarin maske tiirleri, maske yerleri ve
maske kullanimina ©6zen gosterme durumlar:
istatistiksel olarak anlaml: farklilik gostermemektedir
(p>0.05).
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Hekim tanilarmma gore solunum rahatsizligi, alerji,
tirnak yeme aliskanlig1 varliklarmin karsilastirmalari
Tablo 5te verilmistir. Cenede bozukluk olma
durumlarina gore katilimcilarin maske ttirleri
arasinda istatistiksel ~olarak anlamli farklilik
saptanmistir (p=0.014; p<0.05). 3 katl1 cerrahi maske
takanlarin ¢enelerinde bozukluk goriilme orani daha
diisiikken iki maske tist iiste takanlarin ¢enelerinde
bozukluk goriilme orani daha yiiksektir. Cenede
bozukluk gortilme durumlarma gore katiimcilarin
maske takma stireleri, maske yerleri ve maske
kullanimina 6zen gosterme durumlar istatistiksel
olarak anlamli farklilik gostermemektedir (p>0.05).
Kulakta kepgelesme olma durumuna gore
katilimcilarin maske tiirleri, maske takma siireleri,
maske yerleri ve maske kullanimina 6zen gosterme
durumlar1 istatistiksel olarak anlamli farklilik
gostermemektedir (p>0.05). Mandibular prognati
goriilme durumuna gore olgularda solunum
rahatsizligy, alerji ve tirnak yeme aliskanlig: varliklar:
istatistiksel olarak anlamli farklilik gostermemektedir
(p>0.05). Laterognati goriilme durumuna gore
olgularda solunum rahatsizlig, alerji ve tirnak yeme
aliskanligr varliklar1 istatistiksel olarak anlaml
farklihk gostermemektedir (p>0.05). Dissel acik
kapans gortilme durumuna gore olgularda solunum
rahatsizligl, alerji ve tirnak yeme aliskanlig1 varliklar:
istatistiksel olarak anlamli farklilik gostermemektedir
(p>0.05).

Tablo 4. Hekim tanilarina gore solunum rahatsizligl, alerji, tunak yeme aliskanligi varliklarinin

karsilastirmalar1
Mandibular Prognati Laterognati Dissel Acis-Kapanis
Var Yok Var Yok Var Yok
(n=28) (n=175) (n=13) (n=190) (n=25) (n=178)
Solunum Evet 0 (0) 4 (2,3) 0 (0) 4(2,1) 1(4) 3 (1,7)
rahatsizhg Hayr 28 (100)  171(97,7) 13(100) 186 (97,9) 24 (96) 175 (98,3)
varligi
p 1,000 1,000 0,411
Alerji varlig: Evet 1(3,6) 7 (40 1(7,7) 73,7) 2 (8,0) 6 (34)
Hayir 27 (96,4) 168 (96,0) 12(92,3) 183 (96,3) 23(92,0) 172 (96,6)
p 1,000 0.417 0.257
Tirnak  yeme Evet 1(3,6) 18 (10,3) 1(7,7) 18 (9,5) 2 (8) 17 (9,6)
aligkanligt Hayir 27 (964) 157 (89,7) 12(923) 172(90,5) 23(92) 161 (90,4)
p 0,482 1,000 1,000

Fisher’s Exact Test

TARTISMA

Fiziksel gortiinim yasamin her doneminde
ozgiiveni etkileyen bir parametredir (Tsakos, 2008).
Ogzellikle pediatrik dénemde goriilen
malokliizyonlar, dentofasiyal estetik ve islevsel
bozukluklar c¢ocugun duygusal gelisiminin ve
sosyallesmesinin ontine gecebilmektedir.
Dolayisiyla ortodontik problemler genel yasam
kalitesi ile direkt baglantili olup yalmzca agiz
saghgmi  ilgilendiren = bir = sorun  olarak
degerlendirilmemelidir (Perillo ve ark., 2014). Cogu
zaman dentofasiyal anomaliler, maksilla ve

mandibula arasindaki uyumsuzluklar nedeniyle
yliz estetigini ve ¢igneme fonksiyonunu olumsuz
olarak etkileyebilmektedirler (Guerrero ve Valdivia,
2014). Dentofasiyal dokularda goriilen
uyumsuzluklar toplumda nispeten yaygin olarak
izlenmektedir. Yakin zamanda geng bireyler
tizerinde yapilan bir c¢alismada dentofasiyal
uyumsuzluklarin goriilme orami % 38.5 olarak
bulunmustur (Song ve Adrian, 2017).

Parafonksiyonel aliskanliklar dis arklarina ve
kaslara anormal kuvvetlerin uygulanmasma yol
acarak dentoalveolar yapilar1 etkilerler. Bu
aliskanliklar arasinda tirnak yeme, dis gicirdatma



ve cenelerin patolojik hareketleri yer alir.
Parafonksiyonel davranislar gec teshis edilirse ve
tedavi geciktirilirse artmis overjet, smuf 1I
malokliizyon, 6n acgik kapanis ve posterior capraz
kapanis gibi geri doniisii olmayan dentofasiyal
anomalilere neden olabilmektedir (Parker, 1971;
Bishara ve ark.; 2006; Samir, 2006).

Yast ilerlemis olgularda tedavinin kompleks hale
gelmesi, tedavi stirecinin uzamasi, tedavi
maliyetlerinin ytiksek olmas1 ve kalici psikolojik
yikimlari nedeniyle dentofasiyal anomalilerin ve
parafonksiyonel aliskanliklarin erken yaslarda
saptanmasi ¢ok 6nemlidir (Hashemipour ve ark.,,
2018). COVID -19 doneminde erken yaslardaki
cocuklarda da maske takma zorunlulugu
bulunmakta oldugu ve bu durumun dokular1 nasil
etkiledigin arastirilmas1 gerekliligi sebebiyle bu
aragtirma planlanmistir. Bu c¢alismanin amacy,
COVID-19 Pandemisi nedeniyle uzun stireli maske
kullaniminin 7-14 yas arasi ¢ocuklarin dentofasiyal
dokulari tizerindeki etkisinin arastirilmasidir.

COVID-19 semptomlar1 kuru okstirtk, nefes darligi
ve spesifik olmayan ishal, solunum yolu gibi
gastrointestinal semptomlar, gogiis rontgeninde
zatilirre belirtileri ile enfeksiyon, nefes almada
zorlukla karakterizedir ve akut solunum sikintisina
kadar hizli ilerleyen hipoksi ile karakterizedir
(Guan ve ark., 2020). Nefes almada giicliik,
hastalarin alt cenesini one yonlendirme egilimi
yaparak hava yolu hacminin arttirilmasini
saglamakta ve maske takiliyken de maskenin daha
iyi adaptasyon saglamas1 icin yine hastalar alt
ceneyi one yonlendirmektedirler. Bu calismada
Nefes almada zorlanma durumlarma gore
katiimcailarin maske kullamimina 6zen gosterme
durumlar1 arasinda istatistiksel olarak anlaml
farklihik saptanmustir (p=0.009; p<0.01). Maske
kullanimina sik sik 6zen gosterenlerin her zaman
nefes almada zorlanma oranit hig
zorlanmayanlardan ve nadiren zorlananlardan
daha  diisiiktiir. Nefes almada  zorlanma
durumlarina gore katilimcilarin maske tiirleri,
maske takma stireleri ve maske yerleri istatistiksel
olarak anlaml farklilik gostermemektedir (p>0.05).

Yiiz maskeleri, filtreleme kapasitelerine gore nefes
alma veya Oksiirme sirasinda olusan sigramalara,
bulasict solunum damlaciklarina veya aerosollere
kars1 koruma saglamak icin agiz ve burun tizerine
takilan cihazlardir. Maske kullamimiyla iliskili
olumsuz olaylar ¢ok seyrektir ve esas olarak dar
solunum maskeleri veya uzun siireli kullanima
bagli dermatit ile iligkilidir ve kullanmay:
reddetmek icin bir neden olmamalidir (Candevir ve
ark., 2021). Yiiz maskesinin uzun siire kullanilmasi
sonucunda maske-agiz sendromu ortaya ¢ikabilir.
Maskenin faydalari, maske agz sendromu
tehlikesinden daha agir basmaktadir (Muzzamil M
ve ark., 2023).

COVID-19 déneminde Bruksizm prevalans1 6nemli
Olctide artt1. Bu calismada Dis sikma durumuna ve
agzin actkta kalma durumuna gore olgularin maske
turleri, maske takma stireleri, maske yerleri ve
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maske kullanimima 6zen gosterme durumlar:
istatistiksel olarak anlamli farklilik
gostermemektedir (p>0.05) (Pinzan-Vercelino ve
ark., 2021).

Uzun siire yiiz maskesi takildiktan sonra insanin
burun  fonksiyonlarinda meydana gelen
degisiklikler bilinmemektedir. COVID 19 salgim
sirasinda KBB profesyonellerinin uzun siireli yiiz
maskesi kullaniminin etkilerini degerlendirdigi bir
calismada uzun stireli yiiz maskesi kullaniminin
etkilerine iligkin 21 soruluk anket ile katilimcilarin
yliz maskesi takarken %63.71'inin nefes almada
zorluk, %37.10'unun burun kurulugu, %46.77'sinin
ag1iz kurulugu yasadig1 sonucuna varilmistir. Bu
calismada ise 3 katli cerrahi maske takanlarin
cenelerinde bozukluk gortilme orami daha
diisiikken iki maske iist iiste takanlarin ¢enelerinde
bozukluk gortilme orani daha yiiksek bulunmustur.
Yoneltilen anket sorularinin birbirinden farklh
olmas1 sebebiyle calismalarin sonuglari arasinda
benzerlik bulunamamuistir (Priya ve ark., 2022).

Bu c¢alismanin limitasyonlar;; belirtilen yas
araligindaki hasta sayisimin COVID-19 pandemisi
sebebiyle az olmasi ve yine lateral sefalometrik
rontgen incelemesinin pandemi doénemi kosullari
degerlendirildiginde yapilamamasidir.

Sonug

Yapilan literatiir calismalar1 bu konuda yeterli
degildir. Bu c¢alismada mandibular prognati,
laterognati, dissel acik kapamus varligina gore
katilimcilarin maske tiirleri, maske takma stireleri,
maske yerleri ve maske kullanimina 6zen gosterme
durumlar istatistiksel olarak anlamli farklilik
bulunmamustir.

Tesekkiir: Bu arastirmaya finansman saglayan
herhangi  bir kurulus olmamakla birlikte
arastirmanmin  yapilmasinda emegi gecen tiim
arastirmaci arkadaslarima ve arastirmay1
gerceklestirmemizi saglayan tim katilimcilara
tesekkiir ederim.

Cikar Catismas:: Yazarlar herhangi bir kisi
veya kurulug ile gikar gatismasi olmadigini
beyan ederler.

Etik Onay: Van Yiiziincii Y1l Universitesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulu,
12.03.2021, 2021-04-14.

Yazar katkist: G.D.: Tasarim, ve makalenin yazimi

S.C.C.: Toplanan verilerin analizi ve yorumu ve
denetleme G.K.: Fikir ve kavram ve verilerin
toplanmas1 J.B.: Kaynak taramasi ve verilerin
toplanmasi.
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Cocugunuz ile ilgili azagidaki sorulan cevaplar mismiz.

Adh Soyade: LT ELT o -

b = | —

*Sirekli kullandig bir ilag var mi? Evet( |} Hawir|{ } Evetise belirtiniz.....ooocoeeeee
*Herhangi bir kalp ve damar hastahg var mi? Ewet | ] Hayir{ | Ewvetise belirtiniz..............c......
*Diyvabet rahatszhg) var mi? Evet| ] Hayir{ } Evetise belirtiniz...........cce.e
*Kanamayla ilgili herhangi bir sorunu var mi? Evet{ |} Hayir( ]} Evetise belirtiniz.....oocoeoeeeeene
*Bulayio bir hastahigl var mi? Evet| ] Hayir{ ] Ewvetisebelirtiniz..................
*Herhangi bir maddeye kars alerjisi var mi? Evet| ) Haywr| | Ewetise belirtiniz...........co.......
*Solunum yolu rehatszhg var mi? Evet | | Hayir{ | Ewetise belirtiniz.........c.ccoce.....

* Dl itirmi, kalem =irma, parmak emmie, tirnak yeme gibi anormal bir aliskanhg var mi? Evet( | Hayri| )

Ewet ise belirtiniz...............

*Covid-19 hastah@m gegirdi mi?

o Ewet
2 Hayir

* Gegirdiyse hastahZin seyri nasildi?

o Asemptomatik
o Hafif

o Orta

o Siddeti

*Kullanilan maske tiri hangisidir?

= MN95vhb.

o Ug kath cerrahi maske

= Yikanabilir bez maske

o Iki maskeyi st iiste takiyornm

*Giinde ortzlama kag saat maske takryor?

o 04

o 58

o 512

o 12 saatten fazla

*Maskenin yeri genellikle;

Burnumn Gzerinde

Burun deliklerinim altinda
Dudagin altinda

Cene ucunida

[N W W]

*Maske kullamimina Gzen gisteriyor mu?

= Hig
o Madiren
o Bazem
o Sk =ik
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*Mazke takarken nefes almakta zorlanyor mu?

Hig
Madiren
Bazen
Sik sik

R R w

*Mazke takiliyken agz agk kalyor mu?

Hig
Madiren
Bazen
Sik sik

R R

*Maske takilivken dislerini sikryor mu?
Hig

Madiren

Bazen

Sik sk

00 00

*Maske takiliyken farkinda clmadan al genesini &ne getiriyor mu?
Hig

Madiren

Bazen

ik =mik

0000

*Mazke takinca kulaklarinn agndi@indan bahsediyvor mu?
Hig

Madiren

Bazen

Sik =mik

(R R i ]

*Maszke takmaya basladifindan beri cenesinds bozukluk meydana geldigini hissediyor musunuz?

o Ewet
= Hayir

*Maske takti@indan beri kulaklarnimin kepgelestigini hissediyor musunuz?

= Ewet
= Hayir

*Cocugumun (varsa) kdtl ahskanhklarina (dil itimi, kalem sirma, parmak emme, trmak yeme..] masks;

2 Engel ocldu
= Engel clmad

Asagidaki sorulan muayeneyi yapan doktor cevaplandiracaktir
*Hastada mandibular prognati misvout mu?

o Ewet
= Hayir

*Hastada laterognati mewvout mu?

o Ewet
= Hayir

*Hastada digsel agik kapaniz mevout mu?

o Ewet
o Hayr

Sekil 1. COVID-19 ile ilgili anket sorular:
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ABSTRACT

The body has a complex enzymatic and non-enzymatic antioxidant defense system. Antioxidant mechanisms develop a defense
system against free radicals that have harmful effects on body tissues. The accumulation of free radicals in the cell causes oxidative
stress and cellular damage. It is known that the increase in cell reactive oxygen species plays a role in the pathogenesis of many
diseases such as colon cancer, neurodegenerative, cardiovascular, diabetes and kidney diseases. The aim of our study is to reveal the
effect of oxidative stress on colorectal cancer and the opposing effects of antioxidants (such as SOD, CAT and GPx).determined that
the factors in the autumn season differ proportionally according to the summer and winter months.

Keywords: Antioxidants, Colon Cancer, Oxidative Stress, Free Radicals
OZET

Viicut enzimatik ve enzimatik olmayan karmasik bir antioksidan savunma sistemine sahiptir. Antioksidan mekanizmalar viicut
dokulari icin zararl: etkilere sahip olan serbest radikallere kars: savunma sistemi gelistirirler. Serbest radikallerin hiicrede birikmesi
oksidatif strese ve hiicresel hasara neden olur. Hiicre reaktif oksijen tiirlerinde artisin kolon kanseri, nérodejeneratif, kardiyovaskiiler,
diyebet ve bobrek hastaliklar: gibi bircok hastaligin patogenezinde rol oynadig: bilinmektedir. Calismamizin amaci oksidatif stresin
kolorektal kanser tizerindeki etkisini ve antioksidanlarin (SOD, CAT ve GPx gibi) karsit etkilerini ortaya koymaktir.
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GIRIS

Kolon kanseri diinyada en sik goriilen tigtincii kanser
turt olmakla birlikte her yil yaklasik 1,2 milyon yeni
vaka ve 608.000 oliim bildirilmektedir (Dusak ve ark.,
2022). Bu baglamda kolorektal kanserin insanoglu
icin ne derece 6nemli bir saglik sorunu oldugu
anlasilmaktadir. Bircok hastalikta rol oynadigi bilinen
reaktif oksijen tiirlerinin (ROT) karsinogenezde
onemli progenitorler olabilecegi kavramina yonelik
artan bir destek vardir (Valko ve ark., 2007). Son on
yilda, ROT ile karsinogenez arasindaki iliskiyi
arastiran ¢ok sayida bilimsel ¢alisma yayinlandi. Bu
calismalar, karsinojenezle baglantili olabilecek
oksidatif stresin ¢gesitli sonuglarini icermektedir (Cejas
ve ark., 2004; Valko ve ark., 2006; Mena ve ark., 2009).

Bu derlemenin amaci, oksidatif stresi kolorektal
kanser ile iliskilendiren kanitlar1 gozden gegirmek ve
antioksidan savunma mekanizmalarmin etkilerini
inceleyerek kolorektal kanser ile ilgili gelecekteki
arastirmalarin dogru yorumlanmasi icin temel arka
plan bilgilerini saglamaktir. Bu nedenle, oksidatif
durumu  etkileyebilecek ve  bagirsak epitel
hiicrelerinin zararli metabolik zorluklarla basa ¢ikma
yetenegini modiile edebilecek farkli endojen ve
eksojen faktorlerin kisa bir tanitimi1 amaclanmaistir.
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Oksidatif Stres ve Kaynaklar1

Oksidatif stres, ROT iiretimi ile antioksidanlarin
etkinligi arasindaki dengenin bozulmasi durumudur
(Pisoschi ve Pop, 2015). Serbest radikaller asir1 ve
kontrol edilemeyen miktarlarda tiretildiginde, bunlar
ve tiirevleri, lipitler, proteinler ve DNA gibi cesitli
hiicresel makromolekiillerle reaksiyona girebilir ve
gen ekspresyonunu modiile edebilir. ROT un endojen
ve eksojen kaynaklar1 vardir. ROT, normal hiicresel
metabolizma ve gevresel faktorlerin bir sonucu olarak
canli organizmalar tarafindan tiretilen ve niikleik
asitlere, lipitlere ve proteinlere zarar vererek bunlarin

fonksiyonlarin1  degistirebilen = oldukca  reaktif
molekiillerdir. ~ ROT'un  endojen  kaynaklar
inflamatuar hiicreler, mitokondri ve

peroksizomlardir (Sullivan ve ark., 2014). Hidrojen
peroksit ve siiperoksit anyonlarimin ¢ogunu tireten
organeller de peroksizomlardir. Ayrica bu hiicreler
katalaz (CAT), glutatyon peroksidaz (GPx) ve
stiperoksit dismutaz (SOD) gibi ¢ok sayida
antioksidan igerirler. Notrofiller, eozinofiller ve
makrofajlar gibi inflamatuar hiicreler de NADPH
oksidaz reaksiyonu yoluyla ROT tretir (Tafani ve
ark., 2016).

Tablo 1. Reaktif oksijen (ROT) ve reaktif azot (RNT) bilesikleri

Radikaller Radikal Olmayanlar

Hidroksil HO Hidrojen peroksit H>O»
Alkoksil RO Singlet oksijen *O2
Peroksil ROO Ozon O3
Stiperoksit Oz~ Hipoklorit asit HOCI
Nitrikoksit NO Lipit hidroperoksit LOCH
Azot dioksit NO2 Peroksinitrit ONOO

Iyonlastirici radyasyon ve bazi gevresel ajanlar,
kimyasal maddeler, alkol, gida, tiitiin, kemoterapotik
ve enfeksiy6z ajanlar ROT tiretimine katkida bulunur
(Birben ve ark., 2012).

Lipid Oksidasyonu: ROT, hiicre zar1 yapisinda yer
alan coklu doymamus yag asitlerini (PUFA'lar)
oksitleme yetenegine sahiptir. Bu reaksiyon, diger
serbest radikalleri ve malondialdehit (MDA), konjuge
dienler, hidroperoksitler, lipoperoksitler ve toksik
aldehitler gibi maddeleri tireten bir zincirleme
reaksiyon olan lipit peroksidasyonunu baslatir
(Marnett ve ark., 1999; Cejas ve ark., 2004). Lipid
peroksidasyonu, hiicre membranlarinin akigkanligini
degistirir, dengelenmis bir konsantrasyon gradyanini
suirdiirme  kapasitesini azaltir ve membran
gecirgenligini ve inflamasyonu arttirir (Finaud ve
ark., 2006). Yani, normal hiicre ici enzimlerin hiicre
dis1 sivilara sizmasi, nétrofillerin ve diger inflamatuar
hiicrelerin yaralanma bolgesine kemotaksisine neden
olur (Federicove ark., 2007). Buna ek olarak, lipit

peroksidasyon tirtinleri (6zellikle MDA ve 4-hidroksi-
2-nonenal (HNE)) sinyal transdiiserleri olarak gorev
yapabilir ve diisiik seviyelerde, gen ekspresyonu ve
hiicre proliferasyonu dahil olmak tizere gesitli hiicre
fonksiyonlarmi modiile edebilir (Marnett, 2002;
Uchida, 2003; Uchida ve Kumagai, 2003; Cejas ve ark.,
2004).

Protein Oksidasyonu: Proteinler ayrica ROT'a
duyarlidir ve artan serbest radikal tiretiminin siklikla
hedefidir. ROT yapisal proteinleri oksitler ve
proteolitik sistemi inhibe eder. Bu tiir reaksiyonlar
proteinlerin yapistnin de§ismesine veya enzim
fonksiyonlarmin degismesine yol agar. Tkincisi,
enzimatik ve baglanma aktivitelerinin inhibisyonu,
hiicreler tarafindan alimin artmas: veya azalmasi,
DNA onarim enzimlerinin inaktivasyonu ve DNA
replikasyonunda hasarlit DNA polimerazlarin aslina
uygunlugunun kaybi gibi genis bir yelpazede asag1
yonli  fonksiyonel sonuglara sahip  olabilir
(Shringarpure ve Davies, 2002). Oksitlenmis



proteinler, amino asitleri yeniden olusturmak icin
katabolize edilir. Orta derecede oksitlenmis ¢oziiniir
hiicre proteinleri proteazom tarafindan segici ve hizli
bir sekilde parcalanirken, ciddi derecede oksitlenmis
proteinler (karbonil yan {riinleri) parcalanma
agisindan zayif substratlardir ve hiicrelerde birikirler
(Grune ve ark., 2003). Bu tiir hasarli malzemenin
zamanla birikmesinin, insanda yasa bagli c¢esitli

patolojilere  neden  oldugu  varsayilmaktadir
(Shringarpure ve Davies, 2002; Friguet, 2006). Yani,
hasarli  proteinlerin  hiicre iginde birikmesi,

proteazomun inhibitorii gibi davranarak oksitlenmis
proteinlerin uzaklastirilma kapasitesini azaltir, yanlhs
katlanmis ve hasar gormiis proteinlerin birikimini
hizlandirir ve hiicresel lizozomal sistemi etkiler. Bu
da protein doniisimiinii engeller ve yavas yavas
hiicre organellerinde daha fazla yapisal ve
fonksiyonel degisikliklere yol agar (Brunk ve Terman,
2002).

DNA Oksidasyonu: ROT'un ayrica DNA'da oksidatif
niikleobaz modifikasyonlarma (yani oksitlenmis
timinler, oksitlenmis sitozinler, oksitlenmis adeninler,
oksitlenmis guaninler) neden oldugu ve bunun da
degistirilmis bazin yanlis eslesme/mutajenik
potansiyeli yoluyla karsinogeneze yol acabilecegi
bilinmektedir. Ornegin, DNA'da 8-oksodG olusumu,
hasar baz eksizyon onarimu ile onarilmadig: stirece
replikasyon sirasinda G — T transversiyonlarina yol
acar (Bjelland ve Seeberg, 2003).

Hiicresel Sinyallesmenin Modiilasyonu: Redoks
ortami hiicresel sinyallesmede kritik bir faktordiir.
ROT, hiicre ici sinyal molekiilleri olarak énemli roller
oynar. Cesitli fizyolojik hiicresel stireclere katilirlar.
Homeostatik kosullar altinda ROT, ikinci haberci
olarak gorev yaparak ¢oklu sinyal iletim yollar1 icin
kritik ©neme sahiptir. ROT, hiicresel sinyalleme
yoluyla ¢ogalma, farklilasma, biiyiime ve apoptoz
gibi temel hiicresel fonksiyonlar1 diizenler. En cok
bilinen yollar arasinda NF-xB, fosfatidil inositol-3
kinaz (PI3K)/Akt yolu, 1s1 soku proteinleri ve
mitojenle aktiflesen protein kinaz (MAPK) yolu yer
alir. Ancak ROT'un faydali veya zararli roli
konsantrasyonlarina baghdir. ROT seviyelerinin
antioksidanlarla dengesiz oldugu oksidatif stres
kosullar1 altinda, ROT hiicrenin kendisi igin zararl
olabilir ve kontrolsiiz proliferasyona, inflamasyona
veya apoptoza yol acabilir (Ji, 2002; Ji ve ark., 2006; Li
ve ark., 2007; Kramer ve Goodyear, 2007; Valko ve
ark., 2007; Ji, 2008).

Oksidatif Stres ve Kolorektal Kanser

Kolon kanseri, bagirsagi kaplayan epitelyal
hiicrelerden kaynaklanir. Bu hiicreler hizla boliintir
ve yiiksek bir metabolizma hizina sahiptir (Johnson
ve Lund, 2007). Sicanlar tizerinde yapilan
calismalarda, alt kripta bolumlerindeki hiicrelerin
hidrojen peroksit hasarina kars1 kriptin yiizeyindeki
farklilasmis hiicrelere gore daha duyarli oldugunu
gostermistir. Kolondaki ¢ogalan hiicreler (kok
hiicreler ve bunlarin béliinen yavru hiicreleri) kriptin
alt kisminda yer aldigindan, bu durum c¢ogalan
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hticrelerin kolon karsinogenezinin varsayilan hedef
hticreleri oldugunu gosterebilir. Kok veya progenitor
hiicrelerin redoks ortamimna ¢ok duyarli oldugu
gosterilmistir. Kendilerini yenilemeleri ve
farklilasmalar1 biytik olgtide bagirsak
mukozasindaki redoks ortamina baglidir. Cogalan
hiicreler ayrica DNA hasarma karst son derece
duyarhidir ¢iinkii DNA, hiicre dongiisiiniin S fazinda
tek iplik¢ik olarak bulunur ve yavru hiicrelerdeki
tamamlayic1 iplikcik icin sablon gorevi goriir. Tek
iplikcikteki DNA  hasari, kardes hiicrelerin
DNA'sinda onarilamayan cgesitli mutasyonlara yol
agabilir (Oberreuther-Moschner ve ark., 2005). DNA
hasari, hiicre  dongiisiinin  durmas1  veya
transkripsiyonun  indiiksiyonu,  sinyal iletim
yollarimin  indiiksiyonu, replikasyon hatalar1 ve
genomik instabilite ile sonuglanabilir ve bunlarin
timii kolon karsinogenezi ile iliskilidir (Valko ve ark.,
2006). Ancak son zamanlarda yapilan ¢alismalar, ROT
tiretiminin karsinogenezin tiim asamalarinda, nemli
bir rol oynayabilecegi ileri siiriilmektedir (Valko ve
ark., 2007).

Kolondaki Serbest Radikal Kaynaklar1

Insan kolonik icerigi safra, mukus, pul pul dokiilmiis
epitel hticreleri, c¢esitli mikroorganizmalar ve
bunlarin fermantasyon triinleri, sindirilmemis veya
emilmemis gidalar ve metaller, tuzlar, toksinler,
mutajenler, kanserojenler ve c¢ozlinmis gazlar
(nitrojen, hidrojen, karbondioksit, metan, oksijen) gibi
metabolik tiriinlerin cesitli karisimlarindan olusur.
Bagirsak mukozasinin stirekli olarak diyet ve bakteri
kaynakli oksidanlar ve kanserojenlerle tehdit
edildigine inanilmaktadir. Bu tiir zorlu kosullara
kronik maruz kalma, kontrolsiiz serbest radikal
olusumuna, redoks dengesizligine ve DNA hasarina
yol acabilir ve bu da bagirsak metabolik
homeostazisini etkileyebilir ve kansere neden olabilir.
(Guz ve ark., 2008).

Oksidatif Strese Kars1 Antioksidan Mekanizmalar

Yapilan bir¢ok calisma oksidatif stresin kolorektal
karsinogenezde rol oynayabilecegi hipotezini
desteklemektedir. Ancak canli organizmalar stirekli
olarak hiicrelerinin redoks potansiyelini ©nemli
olctide etkileyebilecek ¢ok sayida zorluga (dis veya ig
ortamda) maruz kalir. Bu nedenle hiicrelere
muazzam bir redoks homeostazisi kapasitesi
saglayan cesitli koruyucu mekanizmalar
gelistirmislerdir (Radic ve ark., 2009). Cok sayida
kanit, in vivo oksidatif stresin ve buna eslik eden
ROT'un genotoksik oldugu ve genel olarak kolon
kanseri ve diger kanserlerin gelisimini arttirdig:
gorisuni desteklemektedir (Waris ve Ahsan, 2006).

Antioksidatif savunmanin ilk seviyesi, oksijen
tasinmasinin organizasyonu veya demiri baglayan ve
bu sekilde Fenton reaksiyonunu onleyen proteinler
tarafindan temsil edilir. Ikinci seviye, iki temel
savunma sistemini igerir; yani ksenobiyotiklerin
seviyesi tarafindan kontrol edilebilen detoksifikasyon
enzimleri ve serbest radikal tiirlerini azaltan ve



hiicrenin redoks durumunu koruyan antioksidan
sistemidir. Uctincti savunma seviyesi, lipitlerin,
proteinlerin, karbonhidratlarin ve niikleik asitlerin
oksidatif hasarin1 onaran enzimleri igerir (Radic ve
ark., 2009). Bu enzimlerin bazilar1 farkli proteolitik
enzimler, glikozilazlar, endo ve ekzoniikleazlar, DNA
ligazlari, DNA polimerazlar: vb.'dir (Henderson ve
ark., 2010).

ROT'un endojen DNA hasarinin énemli bir kaynagi
oldugu diistiniilmekte olup DNA'da en az yiiz
oksidatif modifikasyon tanimlanmigtir (Cadet ve ark.,
2005; Maynard ve ark, 2009). Bu nedenle
antioksidanlarin, ROT'un neden oldugu genotoksik
etkileri en aza indirerek ve dolayisiyla kanser
vakalarmi1 azaltarak faydali olabilecegi ileri
surtilmektedir. Bu kapasitede, gidalardaki veya diyet
takviyelerindeki  antioksidanlar, uzun vadeli
kemopreventif ajanlar olarak gorev yapacaktir.
Dahasi, bir¢ok kanser hiicresinin, bircok onkogenik
fenotipin ekspresyonunda nedensel bir rol oynayan
ylksek diizeyde icsel oksidatif stres sergiledigi
bilinmektedir (Luo ve ark., 2009; Fiaschi ve ark., 2012).
Kanser hiicrelerinde artan igsel oksidatif stres
seviyesine neden olan ROT'un, redoksa duyarh sinyal
iletim mekanizmalarin1i modiile etmedeki rolleri
nedeniyle onkogenik fenotipleri tesvik ettigi
dustuntilmektedir (Weinberg ve Chandel, 2009).
Buradan, ROT'u diistiren in vivo antioksidan ajanlarin
(kimyasal ve enzimatik), kanser agresif fenotiplerinin
ekspresyonunu potansiyel olarak inhibe edebilecegi
sonucu c¢ikar. Bu nedenle antioksidanlar hem
genotoksisiteyi  azaltarak hem de kanserin
ilerlemesini yavaslatarak kemopreventif olabilirler.

Antioksidanlarin  6nemi  o6zetle su  sekilde
belirlenebilir: Oksidatif stresi azaltir: Oksidatif stres,
serbest radikallerin fazla tiretilmesi veya nétralize
edilmemesi durumunda hiicre ve dokulara zarar
veren bir siirectir. Bu durum yaslanma, kanser,
kardiyovaskiiler hastaliklar, diyabet ve
norodejeneratif hastaliklar gibi kronik hastaliklarin
onde gelen nedenlerinden biridir. Antioksidanlar,
reaktif oksijen tiirlerini notralize ederek veya reaktif
oksijen tiirlerinin tiretimini diizenleyerek oksidatif
stresi azaltabilir. Kardiyovaskiiler Saglik:
Antioksidanlar LDL kolesteroliin oksidasyonunu
onleyerek kan damari duvarlarimin hasar gormesini
ve ateroskleroz gelisimini oOnler. Ek olarak
antioksidanlar vazodilatasyonu artirabilir ve kan
basincini  diizenleyebilir, boylece kardiyovaskiiler
hastalik riskini azaltabilir. Kanser Riskini Azaltir:
Antioksidanlar hticresel DNA'min serbest radikal
hasarindan korunmasma yardimci olarak kanser
riskini azaltir. Baz1 antioksidanlar kanser hiicrelerinin
biiytimesini engelleyebilir ve apoptoz
(programlanmis hiicre olimii) stirecini uyarabilir.
Bagisiklik Sistemi Destegi: Antioksidanlar, bagisiklik
hiicrelerinin fonksiyon ve aktivitesini artirarak
enfeksiyonlarla miicadelede 6nemli bir rol oynar.
Ayrica bagisiklik sistemini diizenleyerek kronik
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inflamasyonun azaltilmasina da yardimci olabilirler
(Yildiz ve ark., 2022).

Karsinogenez, DNA  hasarna neden olan
mutasyonlardan kaynaklanir. DNA hasarmin ana
nedeni serbest radikallerin sayisini artiran oksidatif
strestir. ROT, viicutta oksidatif hasara neden olan en
onemli serbest radikallerdir. insan kanserlerinin farkl
tirlerinde oksidanlar, antioksidan molekiiller ve
enzimler ile ilgili literatirde bildirilen veriler
tartismalidir. En sik goriilen kolon, meme ve akciger
kanser tiirleriyle ilgili yapilan calismada bu oran
meme kanseri hastalarinda anlamli derecede
yiiksekti; akciger ve kolon kanseri hastalarinda
kontrollerle karsilastirildiginda istatistiksel olarak
anlamli olmasa da orta diizeyde oksidatif durumda
artiglar bulduk. Ote yandan toplam antioksidan
durumu ve katalaz diizeyleri tiim hasta gruplarinda

kontrollere  gore anlamli  diizeyde  arttig:
belirlenmistir (Ozer ve ark., 2019).

Sonug

Kolorektal kanserde oksidatif stresin

degerlendirilmesi ve antioksidan savunma sisteminin
gliclendirilmesi karsinojenezin tedavisi ve dnlenmesi
acgisindan 6nem arz etmektedir. Stiperoksit dismutaz
(SOD), katalaz (CAT) ve glutatyon peroksidaz (GPx)
enzim  aktiviteleri hiicrede temel savunma
sistemlerini olusturur ve oksidatif hasarin neden
oldugu hastaliklara kars1 kilit rol oynar. Genel olarak
kolon kanserinde oksidatif stresin etkilerinin
azaltilmas: baglaminda antioksidanlarin btiytik bir
role sahip oldugu gorilmiistiir.
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