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Abstract

EY MG MWD

Transradial approach (TRA) has been more and more accepted for cardiovascular operations. TRA uncommonly leads to hemorrhagic and vascular complications.
CHA2DS2-VASc score is utilized to estimation the risk of thrombosis in patients with atrial fibrillation. We intended to assess the relationship between the CHA2DS2-
VASc score or components of this score and radial artery complications after transradial coronary angiography. A total of 412 consecutive patients who underwent a TRA
were evaluated in this study. Patients were divided into two groups as total complications (n= 73) and no-complications (n= 339) groups. The CHA2DS2-VASc score
was higher in patients who had total complications group yet it was not statistically significant (p=.149). Total complication group were older compared to control group
(p=.017). As the radial artery diameter decreased, and sheath/radial artery diameter increased, the risk of the total complication group higher significantly (for all; p<.001).
Known coronary artery disease (OR: 2.230, 95% CI: 1.007- 4.975, p=.048) was independent risk factors for predictor of radial artery thrombosis, DM was an independent
predictor of radial artery pseudoaneurysm (OR: 4.746, 95% CI: 1.269- 17.747, p=.021), age was an independent predictor of radial artery hematoma (OR: 1.054, 95% CI:
1.005- 1.106, p=.029) and radial artery total complications (OR: 1.047, 95% CI: 1.005- 1.087, p=.015). The CHA2DS2-VASc score alone is not connected with the risk
of radial artery complications after transradial catheterization but CHA2DS2-VASc score components may help to predict complications the risk of in radial interventions.

Keywords: CHA2DS2-VASC, radial artery complications, transradial coronary angiogram

Introduction

Transradial approach (TRA) has been more and more accepted
for cardiovascular operations [1]. TRA has been exhibited that
the ratio of vascular access complications is few compared with
transfemoral access [2,3]. Therefore, in our cardiac catheter
laboratory, TRA is utilized in over 80% of the procedures.

TRA uncommonly leads to hemorrhagic and vascular
complications, including pseudoaneurysm, , perforation, access
site bleeding and arteriovenous fistula [4]. Radial artery occlusion
(RAO) is a well-known complication and occurs in 2% to 18% of
TRA procedures [5]. Many of these complications are silent and
asymptomatic.

*Coresponding Author: Ozge Cakmak Karaaaslan, Ankara City Hospital,
Department of Cardiology, Ankara, Turkey
E-mail: ozgecakmak2323@gmail.com

CHA2DS2-VASc score is utilized to estimation the risk of
thrombosis in patients with atrial fibrillation and CHA2DS2-VASc
score includes the parameters such as heart failure, hypertension,
age, diabetes mellitus (DM), cerebrovascular event, gender,
peripheral vascular disease [6, 7]. On the other hand, it has more
recently been practised for different diseases. Moreover, it was
shown to be a predictor of thrombosis different patient groups. For
instance, it has been utilized to predict the risk of development of
thrombosis and stroke in patients with chronic heart failure and
assessment risk of the cerebrovascular event after bypass graft
surgery who are in sinus rhythm [8-10]. The relationship between
comorbid diseases and radial artery thrombosis is not clear. There
is insufficient data on the effect of comorbid conditions or high
risk of thrombosis on radial artery occlusion due to thrombosis
after radial intervention. According to data obtained from many
studies, CHA2DS2-VASC score may help in the prediction of
complication risk in TRA.

We intended to assess the relationship between the CHA2DS2-
VASc score or components of this score and radial artery
complications after transradial coronary angiography (TRCA).
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Material and Methods

This prospectively study enrolled 412 patients aged 40 to 80 years
who underwent TRCA from January 2011 to January 2014. Patients
who participated in the study has been examined complications
such as hematoma, thrombosis and pseudoaneurysm. Patient's
data was obtained from our previous study data [11]. Patients were
grouped as patients with no complications and those with at least
one complication, and the groups were compared with each other.
In this study, an optimal radial artery pulsation was most important
condition for the elective TRA; otherwise, physicians preferred
with a transfemoral approach. All of the patients in the study were
performed TRCA by experienced physicians.

Patients with emergent procedures, nonpalpable radial pulse,
abnormal Allen test, oral anticoagulant therapy, bleeding diathesis,
thrombocytopenia, coagulation disorder, severe hepatic disease,
known of coronary artery by-pass graft surgery (CABG), ad hoc
percutaneous coronary intervention and chronic renal disease on
hemodialysis were excluded from in this study. Written informed
consent was obtained from all patients who accepted to participate
inthe study. The local ethics committee approved the study protocol.
The Allen test was applied and the existence of duple blood flow
and openness of the palmar bridge was approved. Following
sterilized preparing and injection of 2% lidocaine at puncturing
location, a 20-gauge catheter was inserted into the radial artery
from the 4 to 6 cm upper crease of the wrist, utilization Seldinger's
technique. A guidewire was positioned in the centre of the catheter,
and the mechanism was slowly removed. A 6F radio focus radial
sheath was forwarded through the guidewire into the radial artery.
A combination of 5 mg Diltiazem, 200 mcg nitroglycerin and
5000 IU unfractionated heparin was administered intraarterially.
Six French diagnostic coronary artery catheters (Boston Scientific,
Maple Grove, MN, USA) were used during elective TRCA. After
the ending of the angiography, radial sheaths were extracted and
regional pressure was put on with a bandage. The procedure
duration was admitted time between the entry of the radial sheath
and withdrawal of the sheath. Following 45 or 60 minutes, the
tampon bandage was unloosed and maintained for three or four
hours [12].

For each patient, we enrolled baseline characteristic and
demographic features on sex, age, DM, hypertension, smoking,
known coronary and peripheral artery diseases, unfractionated
heparin dose, radial sheath external diameter/radial artery inside
diameter, procedural time and all complications. DM was assigned
as using of oral hypoglycemic drug or insulin or known diagnosis of
DM. Hypertension was assigned as known diagnosis ofhypertension
or using of antihypertensive agent. The definition of heart failure is
a previously known diagnosis of heart failure. Stenosis of > 50% in
peripheral arteries was described as peripheral arterial disease and
stenosis of > 50% in coronary arteries was described as coronary
arterial disease. Hypercholesterolemia has depend on the existence
of a total cholesterol level of >200 mg/dL or usage of medical
therapy. Total complication group was defined as occurring radial
artery thrombus, hematoma and pseudoaneurysm after TRCA. All
patients receive ultrasound evaluations of the radial artery one day
after the TRCA. The ultrasound dimensions were performed by an
experienced physician, usage a duplex ultrasound system (Siemens
Ultrasonography Systems, Tokyo, Japan) with 5 to 10 MHz. The
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patients had repose 15 minutes ago evaluations and after that
radial artery variable was quantified at the location 2-3 cm near
to the radial styloid. Additionally, the radial artery was evaluated
from the radial styloid process to the brachial artery. Radial artery
pseudoaneurysm, thrombus, hematoma and radial artery diameter
were enrolled by ultrasound and doppler ultrasound.

Complete occlusion was defined as no flow in the radial artery.
Partial occlusion was defined as a low flow velocity in the radial
artery lumen that a partly obstructed in the radial artery [11]. The
pseudoaneurysm was described as a pulsatile mass with existed
turbulent flow aneurysmal sac at the entry location [4]. CHA2DS2-
VASc score includes the parameters such as gender, age, heart
failure, DM, hypertension, stroke, predicts atheroembolic events
and peripheral vascular disease [6]. The CHA2DS2-VASc score
was calculated according to inclusion 2 points for > 75 years of age
and stroke, and 1 point for other components.

Statistical Analysis

Data were analyzed with the SPSS 22.0 statistics package for
Windows. All datas were presented as means + standard deviation
and percentage. Student t-test was utilized for comparison of
mean values and Chi-square test for comparative of percentages.
The Mann-Whitney U test was utilized to compare continuous
variables that were not distributed normally. The differences
between groups were statistically significant with a p value of
< 0.05. To explore the association between the components of
CHA2DS2-VASc score and total radial artery complications, an
univariate logistic regression analysis was used and variables with
P-value of less than 0.05 were utilized in the multivariate logistic
regression analysis. The results of regression analysis are displayed
as adjusted odds ratio and 95% confidence interval. The predictive
value of the CHA2DS2-VASc score was tested using receiver
operating characteristic analysis for radial artery complications. A
p-value lower than 0.05 was regarded as statistically significant.

Results

Baseline clinical, demographic echocardiographic and laboratory
characteristics of the study population were showed Table 1. The
study population consisted of 412 patients (mean age 59.7 + 0.4
years, 245 men [72.3%]), of whom 339 patients were in the no-
complications group (control group) and 73 patients (17.7%)
were in the total complication group. There were no significant
difference in the incidence of hypertension, DM, dyslipidemia,
known coronary and peripheral artery disease, known diagnosis
of heart failure and smoking between the two groups. Compared
to control group, total complication group were older (63 + 0.04
vs 59 £ 0.4, p=.017). Median body surface area was higher in the
total complication group compared to control group (p=.019).
The procedure duration was significantly more in have total
complication group compared to no-complication group (11.2 +
0.3vs 14.2 £1.1, p=.019). As the radial artery diameter decreased,
and sheath/radial artery diameter increased, the risk of the
total complication group higher significantly (for all; p<.001).
The observed incidence was 17.7% (73 of 412 patients) for
hemorrhagic and vascular complications. Of these 73 patients;
40 patients (54.7% of all complications, 9.7% of all patients)
presented hematoma, 27 patients (36.9% of all complications,
6.5% of all patients) presented with thrombosis, and 15 patients
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(20.5% of all complications, 3.6% of all patients) presented with an independent predictor of radial artery pseudoaneurysm (OR:
radial artery pseudoaneurysm (Figurel). In the regression analysis  4.746, 95% CI: 1.269- 17.747, p=.021), age was an independent
were separately evaluated the possible risk factors of radial artery  predictor of radial artery hematoma (OR: 1.054, 95% CI: 1.005-
complications. (Table 2-3-4-5). Known coronary artery disease 1.106, p=.029) and radial artery total complications (OR: 1.047,
(OR: 2.230, 95% CI: 1.007- 4.975, p= .048) was independent 95% CI: 1.005- 1.087, p=.015).

risk factors for predictor of radial artery thrombosis, DM was

Table 1. Baseline Characteristics of the Study Population.

No Complication Total Complication

n=339 n="T73 p-Value
Age (year) 59.7+0.4 63.04+ 1.1 0.017
Male/Female, n (%) 245/94 (72.3%- 27.7%) 55/24 (67.1%- 32.9%) 0.459
Body surface area (m?) 28.1+0.2 292+0.5 0.019
Current Smoking 149 (85.1 %) 31 (14.9 %) 0.239
EF, % 59.6+£0.3 59.6+0.5 0.264
Past medical history
Diabetes mellitus, n (%) 103 (30.4 %) 29 (39.7 %) 0.158
Hypertension, n (%) 152 (44 %) 29 (39.7 %) 0.423
Dyslipidemia, n (%) 173 (51 %) 45 (61.6 %) 0.129
Known peripheral artery disease 24 (7.1 %) 3 (4.1 %) 0.503
Known coronary artery disease 133 (39.2 %) 35(20.8 %) 0.127
Previous heart failure 15 (4.4 %) 0 (0 %) 0.137
Laboratory values
Creatinine (mg/dl) 0.9+0.01 0.9+0.03 0.048
LDL (mg/dL) 121.3+£2.0 125.7+42 0.323
Total cholesterol (mg/dl) 201.0+£2.2 202.1 +4.7 0.776
Whe (x10%/uL) 7.0 +0.09 75+0.2 0.045
Hemoglobin (mg/dL) 14.4+0.07 13.7+0.1 <0.001
Platelet (x10°/ul) 2729+43 282.2+12.6 0.656
Fasting plasma glucose (mg/dl) 113.7+1.9 110.3+3.4 0.416
Procedural properties
Peak activated clotting time (seconds) 286.9+2.6 258.7+7.1 0.134
Procedure duration (minutes) 11.2+£0.3 142+1.1 0.019
Radial artery diameter (mm) 2.6 +0.01 2.4+0.03 <0.001
Sheath diameter/radial artery diameter 0.75+0.04 0.81+0.01 <0.001
CHA2DS2-VASc score 2.1+0.08 0.149
Table 2. Multivariate Predictors of Total Complications.
Univariate Multivariate
Odds Ratio (95% confidence interval) p-Value Odds Ratio (95% confidence interval) p-Value
Age 1.040 (1.011- 1.069) 0.006 1.047 (1.005- 1.087) 0.015
Diabetes mellitus 1.510 (0.895-2.547) 0.122
Hypertension 0.811 (0.484- 1.358) 0.425
Hyperlipidemia 1.542 (0.919- 2.588) 0.101
Known coronary artery disease 1.427 (0.858-2.372) 0.171
Known peripheral artery disease 0.563 (0.165- 1.920) 0.358
CHA2DS2VASC score 1.179 (1.006- 1.382) 0.042
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Table 3. Multivariate Predictors of Radial Artery Trombosis

Med Science 2021;10(1):1-6

Univariate Multivariate
Odds Ratio (95% confidence interval) p-Value Odds Ratio (95% confidence interval) p-Value

Age 1.024 (0.981- 1.068) 0.278
Diabetes mellitus 0.886 (0.378- 2.080) 0.781
Hypertension 0.869 (0.393- 1.923) 0.730
Hyperlipidemia 0.815 (0.373- 1.780) 0.608
Known coronary artery disease 2.230 (1.007- 4.975) 0.048 2.230 (1.007- 4.975) 0.048
Known peripheral artery disease 1.880 (0.528- 6.691) 0.330
CHA2DS2VASC score 1.043 (0.814- 1.336) 0.741
Table 4. Multivariate Predictors of Radial Artery Pseudoanurysm

Univariate Multivariate

Odds Ratio (95% confidence interval)

p-Value Odds Ratio (95% confidence interval) p-Value

Age 1.037 (0.980- 1.098) 0.202
Diabetes mellitus 6.273 (1.953- 20.093) 0.002 4.746 (1.269- 17.747) 0.021
Hypertension 1.480 (0.526- 4.160) 0.457
Hyperlipidemia 2.524 (0.790- 8.061) 0.118
Known coronary artery disease 1.693 (0.602- 4.761) 0.318
Known peripheral artery disease 0.00 (0.00-) 0.998
CHA2DS2VASC score 1.491 (1.095- 2.029) 0.011

Table 5. Multivariate Predictors of Hematoma

Multivariate

Odds Ratio (95% confidence interval)

p-Value Odds Ratio (95% confidence interval)  p-Value

Age 1.058 (1.019- 1.098) 0.003 1.054 (1.005- 1.106) 0.029
Diabetes mellitus 1.652 (0.850- 3.210) 0.278
Hypertension 0.937 (0.485- 1.813) 0.848
Hyperlipidemia 2.235(1.103- 4.529) 0.026 2.126 (0.997- 4.531) 0.051
Known coronary artery disease 0.859 (0.438- 1.683) 0.657
Known peripheral artery disease 0.000 (0.000-) 0.998
CHA2DS2VASC score 1.303 (1.066- 1.592) 0.010
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Radial Artery Complications

Pseudoaneurysm

® Thrombosis

® Hematoma

Figure 1. Vasculer and Hemorrhagic Complications
Discussion

In this study, although the CHA2DS2-VASc score was higher in
the total complication group; this was not statistically significant.
Nevertheless, the components of the CHA2DS2-VASc score
has been related with radial artery complications. Age has been
associated with radial artery hematoma and total complication.
In addition, known coronary disease has been associated with
hematoma; DM has been associated with pseudoaneurysm.

TRA for coronary angiography has been progressively widespread
owing to its reduced ratio of major adverse complications [13, 14].
Previous studies showed the ratio of vascular complications after
radial artery catheterization between 1.5% and 30.5% [15]. All
patients included in our study, whether symptomatic or not, were
evaluated with ultrasound proceeding of the radial artery one day
after TRCA. Therefore, total complication rate was found to be
18.3% in our study.

The CHA2DS2-VASc score is a cheap, easy and generalizable
risk scoring system that is based on non-laboratory parameters
and can be easily applied by physicians. The CHA2DS2-VASC
score was firstly formulated for cerebrovascular ischemic event
risk estimation in patients with AF [7, 16]. Recent studies have
demonstrated that the CHA2DS2-VASc score could forecast major
adverse clinical outcomes in stable coronary artery disease, acute
coronary syndrome [17-19]. Unal et al reported the CHA2DS2-
VASc score of >2 had established to be an independent predictor
for stent thrombosis [20]. Ipek et al showed in the study the utility
of CHA2DS2-VASc score in forecasting no-reflow phenomenon
after primary percutaneous coronary intervention in an acute
ST-elevation myocardial infarction patients [21]. In this study,
the effectiveness of the CHA2DS2-VASc score was assessed in
forecast radial artery complications among patients undergoing
elective diagnostic TRCA.

The components of CHA2DS2-VASc score are widespread
risk factors of microvascular dysfunction, vascular spasm,
thromboembolic events and stroke.[7,22] DM is a component of the
CHA2DS2-VASc score and has risen the propensity to thrombosis
and endothelial vasoconstriction [23, 24]. DM, female gender
and hypertension were proved to be risk factors of microvascular
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disorder [25, 26]. Prior studies showed, insulin-requiring DM
increases the possibility of developing pseudoaneurysm [27].
Pseudoaneurysm is an unusual complication of intervention
through TRA with an incidence ranging between less than 0.1% to
0.4% [4, 28]. Our study has shown; DM an independent predictor
of radial artery pseudoaneurysm.

Microvascular dysfunction, vascular spasm and thromboembolism
are risk factors that increase the ratio of complications after TRCA.
CHA2DS2-VASc score covered the various diseases associated
with the common risk factors in radial artery complications.
While singly CHA2DS2-VASc score was not associated radial
artery thrombosis, presence of coronary artery disease, which is
a component of the CHA2DS2-VASc score was an independent
predictor of radial artery thrombosis. Process of atherosclerosis
in coronary arterial disease has been connected to flow and shear
stress, local wall stress following damage to the vessel wall
[29, 30]. Thrombosis can be occurred by rupture or erosion of
atherosclerotic plaque, and subtotal or total occlusion may be
developed in the artery.

In the vascular system, age-related decline in function comprise
continuous pathological remodelling with stiffening, typically
related with alterations in collagen and elastin [31, 32].
Cardiovascular aging is defined by a progressive deterioration of
endothelial function [33]. In this instance, when all components of
CHA2DS2-VASc score were evaluated, age was an independent
predictor of radial artery total complications.

Since the risk of wvascular spasm, atherosclerosis and
microvascular dysfunction increased at high CHA2DS2-VASc
score, radial complications were expected to increase. Although
high CHA2DS2-VASc score alone is not related with the risk of
radial artery complications after TRCA, CHA2DS2-VASc score
components may help to indicate the risk of complications in
radial interventions.

Conclusion

The CHA2DS2-VASc score is an easy, cheap, generalizable risk
scoring system and predictor for thromboembolic events. The
components of CHA2DS2-VASc score may be used risk factors
in radial artery complications after transradial catheterization.
In additions, prospective more studies may be needed for the
relationship between radial artery complications after TRA and the
CHA2DS2-VASc score.

Limitations

Firstly, the number of patients included in the study is limited.
Some complications may not be diagnosed, as the pain threshold
may differ between patients. There were absent control ultrasound
or Doppler ultrasound measurements in patients during the follow-
up time.
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Abstract

Enuresis is a common pediatric condition and there are different treatment options. This study aimed to evaluate treatment options for enuresis in a sample of the child
and adolescent psychiatry clinic. The data and treatment results of 98 patients (mean age: 10.3842.15 years, range=6-16 years) diagnosed with enuresis between 1 May
2015 and 1 October 2020 were retrospectively reviewed. We found that 57 of the patients had previously applied to the hospital for enuresis, and 14 of them have applied
to child and adolescent psychiatry, 10 of them to pediatric surgery, 20 of them to other branches of pediatrics, and 13 of them to the urology clinic. In previous hospital
applications, behavioral treatment only had been applied to 40.4% of the patients, and pharmacotherapy had been applied in 59.6% of the patients. On the other hand,
in the child and ado-lescent psychiatry clinic, 26.5% of the patients received behavioral treatment only, and 73.5% used drugs along with behavioral treatment, and the
most frequently preferred drugs were imipramine (oftenest) and desmopressin. Also, the rates of psychiatric comorbidity in those who received medical treatment were
significantly higher than those who treated behavioral treatment only. In conclusion, this study revealed that different clinical branches apply different treatment approach-
es to enuresis. In child and adolescent psychiatry, imipramine was the most commonly used agent in medical treatment, and this has been attributed to the high rate of

psychiatric comorbidity

Keywords: Enuresis, child/adolescent, pharmacotherapy, behavioral therapy, treatment

Introduction

Enuresis refers to repeated urinary incontinence into bed or clothes
(whether involuntary or intentional) that is not consistent with one’s
development age (5 years or more) [1]. Enuresis is classified into
two groups as primary or secondary depending on the type of onset
and course. If it continues since infancy without any dry period,
it is called primary enuresis. When it occurs at any age after at
least 6 months of toilet training and the dry period, it is defined as
secondary enuresis [1, 2]. In addition, enuresis is categorized into
three groups according to the time of the day when the problem
is seen: nocturnal only, diurnal only, and nocturnal and diurnal
[1,2]. The prevalence of enuresis is highly variable, and its overall
prevalence ranged from 2.3 to 25%, however, 10-15% of enuretic
children show spontaneous recovery every year [3, 4].

Although enuresis tends to improve spontaneously with age, it
usually leads to psychosocial and emotional negative effects on
the life of both the child and his/her family and impairs the quality
of life, as well as its deep impact on a child’s self-esteem [5-8].

*Coresponding Author: Ayla Uzun Cicek, Cumhuriyet University, Faculty of
Medicine, Department of Child and Adolescent Psychiatry, Sivas, Turkey
E-mail: dr.f.ayla@hotmail.com

Therefore, the aim of the treatment is to solve the enuresis problem
in the early period before the child's self-esteem decreases and
serious unfavorable psychosocial effects occur.

It has been stressed that if enuresis has become an important
problem for the child and family and the child is older than 6 years
old, it should be treated [9].

There are many different treatment options for enuresis, but the
treatment modality varies according to the type, frequency, and
severity of enuresis, the age and emotional state of the child, and
the motivation of the child and his/her family [9]. Behavioral
treatments such as behavior modification, enuresis alarm,
restricting fluid intake at night and pharmacotherapy including
desmopressin, anticholinergic agents, and tricyclic antidepressants
constitute two groups of treatment options [9-11]. The first and
most important step in the treatment of enuresis is to motivate the
child to the treatment. Thus, the recommended first line treatment
is psychoeducation and behavioral treatments. When behavioral
approaches are inadequate or unsuccessful, pharmacological
agents are added to the treatment. The most preferred treatment
is the combination of conditioning therapy by alarm and receiving
desmopressin, in this context. However, a clinical evaluation
showing the pharmacological agents preferred in clinical practice
in the treatment of enuresis in our country is limited to a few
studies and studies have been conducted in different clinical
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branches [11,12]. For this reason, in this study, the treatment
options for children with enuresis were examined retrospectively
and cross-sectionally, and it was aimed to obtain information about
the treatment practices in children and adolescents treated with the
diagnosis of enuresis.

Materials and Methods

Between 1 May 2015 and 1 October 2020, 146 children between
the ages of 6 and 16 who were diagnosed and treated with
monosymptomatic enuresis at the child and adolescent psychiatry
outpatient clinic were retrospectively evaluated. Only patients
who were treated under the supervision of a child and adolescent
psychiatry clinic were included in the study. 48 patients with
incomplete data were excluded from the study, thus, a total of 98
patients who attended regular control visits were included in the
study. Data on the patients' age, gender, type of enuresis and the
kind of onset, family history, previous treatments and their results,
comorbidity status, the treatment model and results preferred in
our clinic were obtained from hospital files and computer records.
Enuresis and comorbid psychiatric disorders were diagnosed
with a regular psychiatric interview in line with the Diagnostic
and Statistical Manual of Mental Disorders (DSM-5) (APA 2013)
criteria [1]. The evaluation was performed by a child and adolescent
psychiatrist in a psychiatric interview. If children with enuresis
have the direct physiological effect of a substance (e.g. a diuretic,
antipsychotic, or selective serotonin reuptake inhibitor (SSRI)
antidepressant) or a general medical condition (e.g. diabetes, a
urological problem including urological anomalies and/or bladder
instability, urinary tract infection, spina bifida or seizure disorder),
intellectual disability and autism spectrum disorder were excluded
from the study. The response rates of the patients were evaluated,
based on the preceding. Accordingly, a 90-100% reduction in the
number of wetting was considered as a complete response, a 50-
90% reduction as a moderate response, and a decrease below 50%
asunresponsive [11,13].The study was approved by the local Ethics
Committee of the Medical Faculty of the Inonu University and
performed in accordance with Good Clinical Practice procedures
and the current revision of the Declaration of Helsinki (N0:2020-
1228).

Statistical Analysis

Statistical data were analyzed using SPSS 23.0 (IBM SPSS,
Version 23.0, IBM Corporation, Armonk, NY, USA). Normality
was tested using the one-sample Kolmogorov-Smirnov test. The
numerical and categorical data were presented as mean + standard
deviation (SD), number (n), median (min-max), and percentage
(%) whenever appropriate. During statistical analyses, statistical
comparisons were performed with the chi-square test and Mann-
Whitney-U-Test. The p-value of <0.05 was accepted as an
indication of statistical significance.

Results
Sociodemographic and clinical characteristics of participants

Our sample consisted of 98 children and adolescents diagnosed
with enuresis according to DSM-5. The mean age of the
participants was 10.38 = 2.15 years (minimum 6- maximum 16)
and 61.2% (n=60) of them were male and 38.8% (n=38) were
female. According to the starting type of enuresis, 63.3% (n=62)
of the sample were primary and 36% (n=36) were secondary.
According to the time of occurrence of enuresis, 70.4% (n=69) of
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the patients were enuresis nocturna (night-time, only), 7.1% (n=7)
enuresis diurna (daytime, only), and 22.4% (n=22) nocturnal
and diurnal enuresis. In terms of the frequency of enuresis, 42
patients (42.9%) had enuresis problems every day, 18 patients
(18.4%) a few days a week, and 38 patients (38.8%) once a week
or less. Regarding the recurrence during the day, 77.6% (n=76)
of the patients exhibit enuresis problem once a day, and 22.4%
(n=22) more than once a day. Also, 63.3% (n=62) of the patients
had a positive family history of enuresis. 58.2% (n=57) of all
cases had at least one comorbid psychiatric disorder. The most
common accompanying comorbid disorders were attention deficit
hyperactivity disorder and conduct disorders (35.7%, n=35),
depressive disorder (11.2% (n=11), anxiety disorders (8.2%,
n = 8), and trauma and stressor-related disorders, respectively.
Descriptive statistics of the participants' clinical characteristics
and demographic variables are shown in Table 1.

Features of previous seeking treatment for enuresis

It was learned that 57 of the patients (58.2%) had previously
applied to the hospital for enuresis, and 14 of them (24.6%)
have applied to child and adolescent psychiatry, 10 (17.5%) of
them to pediatric surgery, 20 (35.1 %) of them to other branches
of pediatrics, and 13 (22.8%) of them to the urology clinic.
Behavioral treatment only had been applied to 40.4% (n=23)
of the patients who applied for treatment, and pharmacotherapy
had been applied in 59.6% (n=34) of the patients. The agents
preferred in pharmacological treatment were anticholinergics
(n=28), desmopressin (n=4), and imipramine (n=2), respectively.
In our sample, there was no patient using an enuresis alarm.
While 52.6% (n=30) of the patients who received treatment
showed a partial response to the treatment, 47.4% (n=27) did
not respond. Data on features of previous treatment status for
enuresis are presented in Table 2.

The treatment preferences of the previously clinics applied

We found that 12 of the patients who received only behavioral
treatment were treated in child and adolescent psychiatry, 2
in pediatric surgery, and 9 in other pediatrics branches. There
were no patients who received only behavioral therapy in the
urology clinic. Imipramine had been prescribed only in child
and adolescent psychiatry, desmopressin had been prescribed
in pediatric surgery and urology, and anticholinergics had been
prescribed by all clinics except child and adolescent psychiatry.
Table 3 shows the treatment preferences of the previously clinics
applied.

Treatment options in the child and adolescent psychiatry
clinic, and treatment response

It was determined that 26.5% (n=26) of the patients who applied
to child and adolescent psychiatry received behavioral treatment
only, and 73.5% (n=72) used drugs along with behavioral
treatment, and it was observed that psychoeducation was also
applied to all patients who received pharmacotherapy. The most
frequently used psychotropic drug in pharmacotherapy in child
and adolescent psychiatry clinic was imipramine (52%, n=51),
on the other hand, desmopressin was preferred for 21 patients
(21.4%). Regarding treatment response, we determined that
44.9% (n=44) of the patients showed a complete response to
the treatment, 40.8% (n=40) showed a partial response to the
treatment, and 14 patients (14.3%) did not respond to the treatment.
Treatment options in the child and adolescent psychiatry clinic,
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and treatment response are summarized in Table 4.

Clinical variables affecting drug use in the treatment of
enuresis

Regarding the clinical variables predicting drug use in the
treatment of enuresis, it was found that age, gender, types,
frequency, and severity of enuresis and response to previous
treatment did not affect the medical treatment decision, while
the presence of psychiatric comorbidity and previous seeking
treatment for enuresis and previous treatment modality played a
significant role in the decision to initiate medication. Accordingly,
we determined that the rates of psychiatric comorbidity (68.1% vs.
30.8%, respectively, p=0.001) and previous treatment admissions
for enuresis (66.7% vs. 34.6%, respectively, p=0.005) in those
who received medical treatment were significantly higher than
those who treated behavioral treatment only. In addition, the rate
of previously receiving combined treatment was significantly
higher in the group receiving medical treatment than those
who received behavioral treatment only (66.7% vs. 22.2%,
respectively, p=0.023). Data on clinical variables affecting drug
use in the treatment of enuresis are presented in Table 5.

Table 1. Sociodemographic and clinical characteristics of participants

Number (%) or mean+SD

Age (mean-years+SD) 10.38+2.15
Gender (n,%)

Male 60 (61.2)

Female 38 (38.8)
Starting type of the enuresis (n,%)

Primary 62 (63.3)

Secondary 36 (36.7)
Occurrence type of the enuresis (n,%)

Enuresis nocturna (night-time, only) 69 (70.4)

Enuresis diurna (daytime, only) 7(7.1)

Nocturnal and diurnal 22 (22.4)
Frequency of enuresis (n,%)

Everyday 42 (42.9)

A few days a week 18 (18.4)

Once a week or less 38 (38.8)
Recurrence during the day (n,%)

Once a day 76 (77.6)

More than once a day 22 (22.4)
Family history of enuresis (n,%)

Yes 57 (58.2)

No 41 (41.8)
Psychiatric comorbidity (n, %)

Yes 57 (58.2)

No 41 (41.8)
Types of psychiatric comorbidity (n,%)

Attention deficit hyperactivity disorder and 35(35.7)
conduct disorders

Depressive disorder 11 (11.2)

Anxiety disorders 8(8.2)

Trauma and stressor-related disorders 3(3.1)
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Table 2. Features of previous seeking treatment for enuresis

Number (%)
Previous seeking treatment for enuresis (n,%)
Yes 57 (58.2)
No 41 (41.8)
Previous clinic visited for treatment (n, %)*
Child and adolescent psychiatry 14 (24.6)
Pediatric surgery 10 (17.5)
Other branches of pediatrics 20 (35.1)
Urology 13 (22.8)
Previous enuresis treatment (n, %)**
Behavioral therapy only 23 (40.4)
Behavioral therapy + pharmacotherapy 34 (59.6)
Previous pharmacotherapy (n, %)**
Imipramine 2(5.9)
Desmopressin 4(11.8)
Anticholinergics 28 (82.4)
Response to previous treatment (n, %)*
Partial response 30 (52.6)
No response 27 (47.4)

*After patients who do not apply for treatment were excluded.
**After patients receiving behavioral therapy only were excluded

Table 3. The treatment preferences of the previously clinics applied

Behavioral . . . . . .
therapy Imipramine Desmopressin Anticholinergics

Child and adolescent

psychiatry (n, %) 12 (85.7) 2(14.3) 0(0) 0(0)
Pediatric surgery (n, %) 2 (20) 0(0) 2 (20) 6 (60)

Other branches of

pediatrics (n, %) 9 (45) 0(0) 0(0) 11 (55)

Urology (n, %) 0(0) 0(0) 2(15.4) 11 (84.6)

Table 4. Treatment options in the child and adolescent psychiatry clinic, and
treatment response

Number (%)

Treatment options (n,%)

Behavioral therapy only 26 (26.5)

Behavioral therapy + pharmacotherapy 72 (73.5)
Pharmacotherapeutic drug preferences (n,%)

Imipramine 51(52)
Desmopressin 21 (21.4)
Response to previous treatment (n,%)

Complete response 44 (44.9)
Partial response 40 (40.8)
No response 14 (14.3)
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Table 5. Clinical variables affecting drug use in the treatment of enuresis

Pharmacotherapy p-value*
Yes (n=72) No (n=26)
Gender (n,%)
Male 47 (65.3) 13 (50) 0.171
Female 25 (34.7) 13 (50)
Age (mean-years=SD) 10.57£2.23 9.85+1.87  0.097
Starting type of the enuresis (n,%)
Primary 45(62.5) 17(65.4) 0.794
Secondary 27 (37.5) 9 (34.6)
Occurrence type of the enuresis (n,%)
Enuresis nocturna (night-time, only) 52(72.2) 17 (65.4) 0.796
Enuresis diurna (daytime, only) 5(6.9) 2(7.7) ’
Nocturnal and diurnal 15 (20.8) 7(26.9)
Frequency of enuresis (n,%)
Everyday 32(444) 10(38.5) 0.745
A few days a week 12(16.7)  6(23.1) '
Once a week or less 28 (38.9) 10(38.5)
Recurrence during the day (n,%)
Once a day 59 (81.9) 17 (65.4) 0.083
More than once a day 13(18.1)  9(34.6)
Family history of enuresis (n,%)
Yes 25(34.7) 11(42.3) 0.492
No 47(65.3) 15(57.7)
Psychiatric comorbidity (n, %) 0,001
Yes 49 (68.1)  8(30.8) '
No 23 (31.9) 18(69.2)
Previous seeking treatment for enuresis
o,
(;;:’) 48 (66.7)  9(34.6) 0.005
No 24 (333) 17(654)
Previous enuresis treatment (n,%)
Behavioral therapy only 16 (33.3) 7(77.8)  0.023**
Behavioral therapy + pharmacotherapy 32(66.7) 2(22.2)
Response to previous treatment (n,%)
Partial response 16 (33.3) 7(77.8)  0.476**
No response 32(66.7) 2(222)

*The chi-square test and Fisher's exact test (as appropriate) were used to test

group differences. Bold font indicates statistical significance: p <0.05.

** After patients who do not apply for treatment were excluded.
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Discussion

In this study, we specifically investigated the treatment preferences
among children with enuresis in a clinical sample. Enuresis is a
disorder that can pose long-term psychosocial risks and problems
in the lives of children and adolescents and their families,
negatively affects self-esteem, and may require treatment [5-8,14].
There are a variety of treatment alternatives for enuresis including
behavioral and motivational therapy, enuretic alarm device, and
pharmacotherapy. However, the consensus in the treatment of
enuresis is the application of a stepwise treatment model [14,15].
Treatment should be started with psychoeducation (providing
education and information to children and their families about
the condition) first. Simple behavioral treatments such as fluid
restriction, waking the child to urinate, daily motivation, exercises
to increase bladder capacity are first-line treatment approaches [14-
16]. Complex behavioral treatment methods such as enuretic alarm
and dry bed training are recommended for patients over 7 years of
age, but it has been reported in current studies that enuretic alarm
therapy can also be applied to children aged 5 years [9-11,16].
Pharmacologic treatment is proposed when nonpharmacologic
treatment interventions fail and social problems occur in the life of
the child and family, and should be initiated in children seven years
or above. However, the most commonly used therapeutic approach
in enuresis is combined treatment strategies, and in this context,
the most preferred treatment is the combination of conditioning
therapy by alarm and receiving desmopressin. Treatment is
accepted as successful when the patient reaches continence for
14 consecutive nights for 16 weeks. Nonresponse to treatment
is described as a decrease below 50% in frequency and severity
enuresis, partial response is defined as a 50-90% decrease [13].

Desmopressin, anticholinergic agents, and imipramine constitute
medical treatment alternatives. However, none of these drugs are
curative, and these drug options are used to temporarily reduce the
frequency and severity of enuresis. It has been produced evidence
of the superiority of desmopressin in previous studies [17-20].
A prior study has demonstrated that those taking desmopressin
were 4.6 times more likely to stay dry for 14 consecutive nights
than placebo [17]. However, it has been documented to be more
effective in those with normal bladder capacity and those with
nocturnal polyuria [18,19]. In addition, high recurrence rates
have been reported following discontinuation of the drug [11].
Anticholinergics (e.g., oxybutynin, and hyoscyamine) reduce
detrusor muscle tone and increase bladder capacity, and should
be preferred only when the first-line treatment approaches (alarm
or desmopressin) are unsuccessful in the treatment of enuresis
[18,21,22]. A positive effect can be expected from anticholinergics
in patients who do not describe lower urinary tract symptoms
during the day but whose bladder capacity is restricted due to
nocturnal detrusor overactivity. However, it has been emphasized
that monotherapy with anticholinergics does not have a major
effect on the treatment of enuresis [18]. Tricyclic antidepressants
(e.g., imipramine and desipramine), another important treatment
option, are thought to act by suppressing detrusor overactivity
and increasing bladder capacity through their anticholinergic and
myorelaxant effects. Also, it has been suggested that they suppress
rapid eye movement (REM) sleep and facilitates awakening via
central noradrenergic stimulation. Another possible mechanism
of action is that they decrease nocturnal urine production
by increasing vasopressin release [23,24]. In general, it has
been shown to provide a positive effect in 50% of the patients,
but it is common for symptoms to recur after the treatment is
discontinued. Studies have revealed their efficacy, especially in
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cases when standard treatment approaches (alarm, desmopressin,
anticholinergics) have failed. However, due to their negative side
effect profile and concerns about potential toxicity, TCAs are
currently recommended to be used only in tertiary treatment and
reference centers [9,14,23,24].

The present study revealed that more than half of the patients
applied to a number of clinics including child and adolescent
psychiatry for enuresis treatment before applying to our clinic.
Urology, pediatric surgery, child and adolescent psychiatry, and
other branches of pediatrics were the most frequently applied
clinics, and behavioral therapy had been applied to 40% of the
patients, and pharmacotherapy had been applied to 60%. There
was no patient using an alarm. The reason why pharmacological
treatment is preferred rather than behavioral treatment may be the
desire of both physicians and family to respond to the treatment as
soon as possible. Before applying to our clinic, the agents preferred
in pharmacological treatment were anticholinergics, desmopressin,
and imipramine, respectively. The most preferred drug group was
anticholinergics. These results differ from those recommended in
treatment guidelines. Because enuresis alarms and desmopressin
are emphasized in the initial active therapies in the treatment
guidelines [14]. Our conflicting results may have resulted from
patients' admission to different clinics and different treatment
modalities at each clinic. For example, while behavioral therapy
and imipramin were not used in the urology clinic, the most used
methods in the child psychiatry clinic were behavioral therapy and
imipramin. Again, desmopressin was preferred only by pediatric
surgery and urology. Also, we detected that almost half of the
patients did not respond to the treatment, and the remaining half
showed a partial response, before applying to our clinic. This result
may be due to the less preference of behavioral and motivational
therapy. Because although behavioral and motivational therapy
requires longer treatment than pharmacological treatment, it is
known that relapse rates are lower and more successful [11].

Regarding the treatment options in our clinic, it was found that
26.5% of the patients received behavioral therapy only, and 73.5%
of the patients received combined therapy. The most preferred
agent in pharmacotherapy was imipramine, and it has been
prescribed for more than half of the patients. The other preferred
pharmacological agent was desmopressin and was prescribed
for one-fifth of patients, but anticholinergics were not prescribed
for any patients. The pharmacotherapy profiles of children with
enuresis in our study contradict the data reported in the literature.
Although there are various treatment alternatives in the treatment
of enuresis, it is reported that desmopressin treatment is the most
preferred treatment method in daily practice [11,14]. The reason
why imipramine is preferred over desmopressin in our clinic may
be the high rate of psychiatric comorbidity in patients, with a
frequency of 58%. In our population, the most common comorbid
psychiatric disorders were attention deficit hyperactivity disorder
and conduct disorders, and depressive disorder. On the other hand,
imipramine is not only a treatment option for enuresis, but also for
treatment-resistant enuresis in children with ADHD [25,26]. Our
results suggest that the presence and type of comorbid psychiatric
comorbidity play an effective role in the treatment of choice for
enuresis.

Several limitations of the present study should be addressed.
These were that our sample size was relatively small, the sample
lacked a control group, and the study was in retrospective design,
which prevents us from generalizing our results. Therefore, future
prospectively planned multicenter studies with larger samples
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to evaluate treatment options in enuresis will be substantially
valuable. Despite its limitations, our study presents considerable
important data on child and adolescent psychiatry practices in the
treatment of enuresis in our country. As a result, this study extends
the outcomes of the previous studies in children with enuresis.

Conclusion

In conclusion, this study revealed that different clinical branches
apply different treatment approaches to enuresis. In child and
adolescent psychiatry, behavioral therapy only was performed on a
quarter of the patients, and behavioral therapy and pharmacotherapy
were applied together to the rest of the patients. Imipramine was
the most commonly used agent in medical treatment, and this was
attributed to the high rate of psychiatric comorbidity.
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Abstract

Enuresis is a common pediatric condition and there are different treatment options. This study aimed to evaluate treatment options for enuresis in a sample of the child
and adolescent psychiatry clinic. The data and treatment results of 98 patients (mean age: 10.3842.15 years, range=6-16 years) diagnosed with enuresis between 1 May
2015 and 1 October 2020 were retrospectively reviewed. We found that 57 of the patients had previously applied to the hospital for enuresis, and 14 of them have applied
to child and adolescent psychiatry, 10 of them to pediatric surgery, 20 of them to other branches of pediatrics, and 13 of them to the urology clinic. In previous hospital
applications, behavioral treatment only had been applied to 40.4% of the patients, and pharmacotherapy had been applied in 59.6% of the patients. On the other hand,
in the child and ado-lescent psychiatry clinic, 26.5% of the patients received behavioral treatment only, and 73.5% used drugs along with behavioral treatment, and the
most frequently preferred drugs were imipramine (oftenest) and desmopressin. Also, the rates of psychiatric comorbidity in those who received medical treatment were
significantly higher than those who treated behavioral treatment only. In conclusion, this study revealed that different clinical branches apply different treatment approach-
es to enuresis. In child and adolescent psychiatry, imipramine was the most commonly used agent in medical treatment, and this has been attributed to the high rate of

psychiatric comorbidity

Keywords: Enuresis, child/adolescent, pharmacotherapy, behavioral therapy, treatment

Introduction

Enuresis refers to repeated urinary incontinence into bed or clothes
(whether involuntary or intentional) that is not consistent with one’s
development age (5 years or more) [1]. Enuresis is classified into
two groups as primary or secondary depending on the type of onset
and course. If it continues since infancy without any dry period,
it is called primary enuresis. When it occurs at any age after at
least 6 months of toilet training and the dry period, it is defined as
secondary enuresis [1, 2]. In addition, enuresis is categorized into
three groups according to the time of the day when the problem
is seen: nocturnal only, diurnal only, and nocturnal and diurnal
[1,2]. The prevalence of enuresis is highly variable, and its overall
prevalence ranged from 2.3 to 25%, however, 10-15% of enuretic
children show spontaneous recovery every year [3, 4].

Although enuresis tends to improve spontaneously with age, it
usually leads to psychosocial and emotional negative effects on
the life of both the child and his/her family and impairs the quality
of life, as well as its deep impact on a child’s self-esteem [5-8].

*Coresponding Author: Ayla Uzun Cicek, Cumhuriyet University, Faculty of
Medicine, Department of Child and Adolescent Psychiatry, Sivas, Turkey
E-mail: dr.f.ayla@hotmail.com

Therefore, the aim of the treatment is to solve the enuresis problem
in the early period before the child's self-esteem decreases and
serious unfavorable psychosocial effects occur.

It has been stressed that if enuresis has become an important
problem for the child and family and the child is older than 6 years
old, it should be treated [9].

There are many different treatment options for enuresis, but the
treatment modality varies according to the type, frequency, and
severity of enuresis, the age and emotional state of the child, and
the motivation of the child and his/her family [9]. Behavioral
treatments such as behavior modification, enuresis alarm,
restricting fluid intake at night and pharmacotherapy including
desmopressin, anticholinergic agents, and tricyclic antidepressants
constitute two groups of treatment options [9-11]. The first and
most important step in the treatment of enuresis is to motivate the
child to the treatment. Thus, the recommended first line treatment
is psychoeducation and behavioral treatments. When behavioral
approaches are inadequate or unsuccessful, pharmacological
agents are added to the treatment. The most preferred treatment
is the combination of conditioning therapy by alarm and receiving
desmopressin, in this context. However, a clinical evaluation
showing the pharmacological agents preferred in clinical practice
in the treatment of enuresis in our country is limited to a few
studies and studies have been conducted in different clinical
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branches [11,12]. For this reason, in this study, the treatment
options for children with enuresis were examined retrospectively
and cross-sectionally, and it was aimed to obtain information about
the treatment practices in children and adolescents treated with the
diagnosis of enuresis.

Materials and Methods

Between 1 May 2015 and 1 October 2020, 146 children between
the ages of 6 and 16 who were diagnosed and treated with
monosymptomatic enuresis at the child and adolescent psychiatry
outpatient clinic were retrospectively evaluated. Only patients
who were treated under the supervision of a child and adolescent
psychiatry clinic were included in the study. 48 patients with
incomplete data were excluded from the study, thus, a total of 98
patients who attended regular control visits were included in the
study. Data on the patients' age, gender, type of enuresis and the
kind of onset, family history, previous treatments and their results,
comorbidity status, the treatment model and results preferred in
our clinic were obtained from hospital files and computer records.
Enuresis and comorbid psychiatric disorders were diagnosed
with a regular psychiatric interview in line with the Diagnostic
and Statistical Manual of Mental Disorders (DSM-5) (APA 2013)
criteria [1]. The evaluation was performed by a child and adolescent
psychiatrist in a psychiatric interview. If children with enuresis
have the direct physiological effect of a substance (e.g. a diuretic,
antipsychotic, or selective serotonin reuptake inhibitor (SSRI)
antidepressant) or a general medical condition (e.g. diabetes, a
urological problem including urological anomalies and/or bladder
instability, urinary tract infection, spina bifida or seizure disorder),
intellectual disability and autism spectrum disorder were excluded
from the study. The response rates of the patients were evaluated,
based on the preceding. Accordingly, a 90-100% reduction in the
number of wetting was considered as a complete response, a 50-
90% reduction as a moderate response, and a decrease below 50%
asunresponsive [11,13].The study was approved by the local Ethics
Committee of the Medical Faculty of the Inonu University and
performed in accordance with Good Clinical Practice procedures
and the current revision of the Declaration of Helsinki (N0:2020-
1228).

Statistical Analysis

Statistical data were analyzed using SPSS 23.0 (IBM SPSS,
Version 23.0, IBM Corporation, Armonk, NY, USA). Normality
was tested using the one-sample Kolmogorov-Smirnov test. The
numerical and categorical data were presented as mean + standard
deviation (SD), number (n), median (min-max), and percentage
(%) whenever appropriate. During statistical analyses, statistical
comparisons were performed with the chi-square test and Mann-
Whitney-U-Test. The p-value of <0.05 was accepted as an
indication of statistical significance.

Results
Sociodemographic and clinical characteristics of participants

Our sample consisted of 98 children and adolescents diagnosed
with enuresis according to DSM-5. The mean age of the
participants was 10.38 = 2.15 years (minimum 6- maximum 16)
and 61.2% (n=60) of them were male and 38.8% (n=38) were
female. According to the starting type of enuresis, 63.3% (n=62)
of the sample were primary and 36% (n=36) were secondary.
According to the time of occurrence of enuresis, 70.4% (n=69) of

Med Science 2021;10(1):7-12

the patients were enuresis nocturna (night-time, only), 7.1% (n=7)
enuresis diurna (daytime, only), and 22.4% (n=22) nocturnal
and diurnal enuresis. In terms of the frequency of enuresis, 42
patients (42.9%) had enuresis problems every day, 18 patients
(18.4%) a few days a week, and 38 patients (38.8%) once a week
or less. Regarding the recurrence during the day, 77.6% (n=76)
of the patients exhibit enuresis problem once a day, and 22.4%
(n=22) more than once a day. Also, 63.3% (n=62) of the patients
had a positive family history of enuresis. 58.2% (n=57) of all
cases had at least one comorbid psychiatric disorder. The most
common accompanying comorbid disorders were attention deficit
hyperactivity disorder and conduct disorders (35.7%, n=35),
depressive disorder (11.2% (n=11), anxiety disorders (8.2%,
n = 8), and trauma and stressor-related disorders, respectively.
Descriptive statistics of the participants' clinical characteristics
and demographic variables are shown in Table 1.

Features of previous seeking treatment for enuresis

It was learned that 57 of the patients (58.2%) had previously
applied to the hospital for enuresis, and 14 of them (24.6%)
have applied to child and adolescent psychiatry, 10 (17.5%) of
them to pediatric surgery, 20 (35.1 %) of them to other branches
of pediatrics, and 13 (22.8%) of them to the urology clinic.
Behavioral treatment only had been applied to 40.4% (n=23)
of the patients who applied for treatment, and pharmacotherapy
had been applied in 59.6% (n=34) of the patients. The agents
preferred in pharmacological treatment were anticholinergics
(n=28), desmopressin (n=4), and imipramine (n=2), respectively.
In our sample, there was no patient using an enuresis alarm.
While 52.6% (n=30) of the patients who received treatment
showed a partial response to the treatment, 47.4% (n=27) did
not respond. Data on features of previous treatment status for
enuresis are presented in Table 2.

The treatment preferences of the previously clinics applied

We found that 12 of the patients who received only behavioral
treatment were treated in child and adolescent psychiatry, 2
in pediatric surgery, and 9 in other pediatrics branches. There
were no patients who received only behavioral therapy in the
urology clinic. Imipramine had been prescribed only in child
and adolescent psychiatry, desmopressin had been prescribed
in pediatric surgery and urology, and anticholinergics had been
prescribed by all clinics except child and adolescent psychiatry.
Table 3 shows the treatment preferences of the previously clinics
applied.

Treatment options in the child and adolescent psychiatry
clinic, and treatment response

It was determined that 26.5% (n=26) of the patients who applied
to child and adolescent psychiatry received behavioral treatment
only, and 73.5% (n=72) used drugs along with behavioral
treatment, and it was observed that psychoeducation was also
applied to all patients who received pharmacotherapy. The most
frequently used psychotropic drug in pharmacotherapy in child
and adolescent psychiatry clinic was imipramine (52%, n=51),
on the other hand, desmopressin was preferred for 21 patients
(21.4%). Regarding treatment response, we determined that
44.9% (n=44) of the patients showed a complete response to
the treatment, 40.8% (n=40) showed a partial response to the
treatment, and 14 patients (14.3%) did not respond to the treatment.
Treatment options in the child and adolescent psychiatry clinic,
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and treatment response are summarized in Table 4.

Clinical variables affecting drug use in the treatment of
enuresis

Regarding the clinical variables predicting drug use in the
treatment of enuresis, it was found that age, gender, types,
frequency, and severity of enuresis and response to previous
treatment did not affect the medical treatment decision, while
the presence of psychiatric comorbidity and previous seeking
treatment for enuresis and previous treatment modality played a
significant role in the decision to initiate medication. Accordingly,
we determined that the rates of psychiatric comorbidity (68.1% vs.
30.8%, respectively, p=0.001) and previous treatment admissions
for enuresis (66.7% vs. 34.6%, respectively, p=0.005) in those
who received medical treatment were significantly higher than
those who treated behavioral treatment only. In addition, the rate
of previously receiving combined treatment was significantly
higher in the group receiving medical treatment than those
who received behavioral treatment only (66.7% vs. 22.2%,
respectively, p=0.023). Data on clinical variables affecting drug
use in the treatment of enuresis are presented in Table 5.

Table 1. Sociodemographic and clinical characteristics of participants

Number (%) or mean+SD

Age (mean-years+SD) 10.38+2.15
Gender (n,%)

Male 60 (61.2)

Female 38 (38.8)
Starting type of the enuresis (n,%)

Primary 62 (63.3)

Secondary 36 (36.7)
Occurrence type of the enuresis (n,%)

Enuresis nocturna (night-time, only) 69 (70.4)

Enuresis diurna (daytime, only) 7(7.1)

Nocturnal and diurnal 22 (22.4)
Frequency of enuresis (n,%)

Everyday 42 (42.9)

A few days a week 18 (18.4)

Once a week or less 38 (38.8)
Recurrence during the day (n,%)

Once a day 76 (77.6)

More than once a day 22 (22.4)
Family history of enuresis (n,%)

Yes 57 (58.2)

No 41 (41.8)
Psychiatric comorbidity (n, %)

Yes 57 (58.2)

No 41 (41.8)
Types of psychiatric comorbidity (n,%)

Attention deficit hyperactivity disorder and 35(35.7)
conduct disorders

Depressive disorder 11 (11.2)

Anxiety disorders 8(8.2)

Trauma and stressor-related disorders 3(3.1)
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Table 2. Features of previous seeking treatment for enuresis

Number (%)
Previous seeking treatment for enuresis (n,%)
Yes 57 (58.2)
No 41 (41.8)
Previous clinic visited for treatment (n, %)*
Child and adolescent psychiatry 14 (24.6)
Pediatric surgery 10 (17.5)
Other branches of pediatrics 20 (35.1)
Urology 13 (22.8)
Previous enuresis treatment (n, %)**
Behavioral therapy only 23 (40.4)
Behavioral therapy + pharmacotherapy 34 (59.6)
Previous pharmacotherapy (n, %)**
Imipramine 2(5.9)
Desmopressin 4(11.8)
Anticholinergics 28 (82.4)
Response to previous treatment (n, %)*
Partial response 30 (52.6)
No response 27 (47.4)

*After patients who do not apply for treatment were excluded.
**After patients receiving behavioral therapy only were excluded

Table 3. The treatment preferences of the previously clinics applied

Behavioral . . . . . .
therapy Imipramine Desmopressin Anticholinergics

Child and adolescent

psychiatry (n, %) 12 (85.7) 2(14.3) 0(0) 0(0)
Pediatric surgery (n, %) 2 (20) 0(0) 2(20) 6 (60)

Other branches of

pediatrics (n, %) 23 00 0©) 1165

Urology (n, %) 0(0) 0(0) 2(15.4) 11 (84.6)

Table 4. Treatment options in the child and adolescent psychiatry clinic, and
treatment response

Number (%)

Treatment options (n,%)

Behavioral therapy only 26 (26.5)

Behavioral therapy + pharmacotherapy 72 (73.5)
Pharmacotherapeutic drug preferences (n,%)

Imipramine 51(52)
Desmopressin 21(21.4)
Response to previous treatment (n,%)

Complete response 44 (44.9)
Partial response 40 (40.8)
No response 14 (14.3)
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Table 5. Clinical variables affecting drug use in the treatment of enuresis

Pharmacotherapy p-value*
Yes (n=72) No (n=26)
Gender (n,%)
Male 47 (65.3) 13 (50) 0.171
Female 25 (34.7) 13 (50)
Age (mean-years=SD) 10.57£2.23 9.85+1.87  0.097
Starting type of the enuresis (n,%)
Primary 45(62.5) 17(65.4) 0.794
Secondary 27 (37.5) 9 (34.6)
Occurrence type of the enuresis (n,%)
Enuresis nocturna (night-time, only) 52(72.2) 17(654) 0.796
Enuresis diurna (daytime, only) 5(6.9) 2(7.7) ’
Nocturnal and diurnal 15 (20.8) 7 (26.9)
Frequency of enuresis (n,%)
Everyday 32(444) 10(38.5) 0.745
A few days a week 12 (16.7)  6(23.1) ’
Once a week or less 28 (38.9) 10(38.5)
Recurrence during the day (n,%)
Once a day 59 (81.9) 17 (65.4) 0.083
More than once a day 13(18.1)  9(34.6)
Family history of enuresis (n,%)
Yes 25(34.7) 11(42.3) 0.492
No 47(65.3) 15(57.7)
Psychiatric comorbidity (n, %) 0.001
Yes 49 (68.1)  8(30.8) ’
No 23 (31.9) 18(69.2)
Previous seeking treatment for enuresis
o,
(;;SA’) 48 (66.7)  9(34.6) 0.005
No 24 (333) 17(654)
Previous enuresis treatment (n,%)
Behavioral therapy only 16 (33.3)  7(77.8)  0.023**
Behavioral therapy + pharmacotherapy 32(66.7) 2(22.2)
Response to previous treatment (n,%)
Partial response 16 (33.3)  7(77.8)  0.476%*
No response 32(66.7) 2(222)

*The chi-square test and Fisher's exact test (as appropriate) were used to test

group differences. Bold font indicates statistical significance: p <0.05.

** After patients who do not apply for treatment were excluded.
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Discussion

In this study, we specifically investigated the treatment preferences
among children with enuresis in a clinical sample. Enuresis is a
disorder that can pose long-term psychosocial risks and problems
in the lives of children and adolescents and their families,
negatively affects self-esteem, and may require treatment [5-8,14].
There are a variety of treatment alternatives for enuresis including
behavioral and motivational therapy, enuretic alarm device, and
pharmacotherapy. However, the consensus in the treatment of
enuresis is the application of a stepwise treatment model [14,15].
Treatment should be started with psychoeducation (providing
education and information to children and their families about
the condition) first. Simple behavioral treatments such as fluid
restriction, waking the child to urinate, daily motivation, exercises
to increase bladder capacity are first-line treatment approaches [ 14-
16]. Complex behavioral treatment methods such as enuretic alarm
and dry bed training are recommended for patients over 7 years of
age, but it has been reported in current studies that enuretic alarm
therapy can also be applied to children aged 5 years [9-11,16].
Pharmacologic treatment is proposed when nonpharmacologic
treatment interventions fail and social problems occur in the life of
the child and family, and should be initiated in children seven years
or above. However, the most commonly used therapeutic approach
in enuresis is combined treatment strategies, and in this context,
the most preferred treatment is the combination of conditioning
therapy by alarm and receiving desmopressin. Treatment is
accepted as successful when the patient reaches continence for
14 consecutive nights for 16 weeks. Nonresponse to treatment
is described as a decrease below 50% in frequency and severity
enuresis, partial response is defined as a 50-90% decrease [13].

Desmopressin, anticholinergic agents, and imipramine constitute
medical treatment alternatives. However, none of these drugs are
curative, and these drug options are used to temporarily reduce the
frequency and severity of enuresis. It has been produced evidence
of the superiority of desmopressin in previous studies [17-20].
A prior study has demonstrated that those taking desmopressin
were 4.6 times more likely to stay dry for 14 consecutive nights
than placebo [17]. However, it has been documented to be more
effective in those with normal bladder capacity and those with
nocturnal polyuria [18,19]. In addition, high recurrence rates
have been reported following discontinuation of the drug [11].
Anticholinergics (e.g., oxybutynin, and hyoscyamine) reduce
detrusor muscle tone and increase bladder capacity, and should
be preferred only when the first-line treatment approaches (alarm
or desmopressin) are unsuccessful in the treatment of enuresis
[18,21,22]. A positive effect can be expected from anticholinergics
in patients who do not describe lower urinary tract symptoms
during the day but whose bladder capacity is restricted due to
nocturnal detrusor overactivity. However, it has been emphasized
that monotherapy with anticholinergics does not have a major
effect on the treatment of enuresis [18]. Tricyclic antidepressants
(e.g., imipramine and desipramine), another important treatment
option, are thought to act by suppressing detrusor overactivity
and increasing bladder capacity through their anticholinergic and
myorelaxant effects. Also, it has been suggested that they suppress
rapid eye movement (REM) sleep and facilitates awakening via
central noradrenergic stimulation. Another possible mechanism
of action is that they decrease nocturnal urine production
by increasing vasopressin release [23,24]. In general, it has
been shown to provide a positive effect in 50% of the patients,
but it is common for symptoms to recur after the treatment is
discontinued. Studies have revealed their efficacy, especially in
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cases when standard treatment approaches (alarm, desmopressin,
anticholinergics) have failed. However, due to their negative side
effect profile and concerns about potential toxicity, TCAs are
currently recommended to be used only in tertiary treatment and
reference centers [9,14,23,24].

The present study revealed that more than half of the patients
applied to a number of clinics including child and adolescent
psychiatry for enuresis treatment before applying to our clinic.
Urology, pediatric surgery, child and adolescent psychiatry, and
other branches of pediatrics were the most frequently applied
clinics, and behavioral therapy had been applied to 40% of the
patients, and pharmacotherapy had been applied to 60%. There
was no patient using an alarm. The reason why pharmacological
treatment is preferred rather than behavioral treatment may be the
desire of both physicians and family to respond to the treatment as
soon as possible. Before applying to our clinic, the agents preferred
in pharmacological treatment were anticholinergics, desmopressin,
and imipramine, respectively. The most preferred drug group was
anticholinergics. These results differ from those recommended in
treatment guidelines. Because enuresis alarms and desmopressin
are emphasized in the initial active therapies in the treatment
guidelines [14]. Our conflicting results may have resulted from
patients' admission to different clinics and different treatment
modalities at each clinic. For example, while behavioral therapy
and imipramin were not used in the urology clinic, the most used
methods in the child psychiatry clinic were behavioral therapy and
imipramin. Again, desmopressin was preferred only by pediatric
surgery and urology. Also, we detected that almost half of the
patients did not respond to the treatment, and the remaining half
showed a partial response, before applying to our clinic. This result
may be due to the less preference of behavioral and motivational
therapy. Because although behavioral and motivational therapy
requires longer treatment than pharmacological treatment, it is
known that relapse rates are lower and more successful [11].

Regarding the treatment options in our clinic, it was found that
26.5% of the patients received behavioral therapy only, and 73.5%
of the patients received combined therapy. The most preferred
agent in pharmacotherapy was imipramine, and it has been
prescribed for more than half of the patients. The other preferred
pharmacological agent was desmopressin and was prescribed
for one-fifth of patients, but anticholinergics were not prescribed
for any patients. The pharmacotherapy profiles of children with
enuresis in our study contradict the data reported in the literature.
Although there are various treatment alternatives in the treatment
of enuresis, it is reported that desmopressin treatment is the most
preferred treatment method in daily practice [11,14]. The reason
why imipramine is preferred over desmopressin in our clinic may
be the high rate of psychiatric comorbidity in patients, with a
frequency of 58%. In our population, the most common comorbid
psychiatric disorders were attention deficit hyperactivity disorder
and conduct disorders, and depressive disorder. On the other hand,
imipramine is not only a treatment option for enuresis, but also for
treatment-resistant enuresis in children with ADHD [25,26]. Our
results suggest that the presence and type of comorbid psychiatric
comorbidity play an effective role in the treatment of choice for
enuresis.

Several limitations of the present study should be addressed.
These were that our sample size was relatively small, the sample
lacked a control group, and the study was in retrospective design,
which prevents us from generalizing our results. Therefore, future
prospectively planned multicenter studies with larger samples
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to evaluate treatment options in enuresis will be substantially
valuable. Despite its limitations, our study presents considerable
important data on child and adolescent psychiatry practices in the
treatment of enuresis in our country. As a result, this study extends
the outcomes of the previous studies in children with enuresis.

Conclusion

In conclusion, this study revealed that different clinical branches
apply different treatment approaches to enuresis. In child and
adolescent psychiatry, behavioral therapy only was performed on a
quarter of the patients, and behavioral therapy and pharmacotherapy
were applied together to the rest of the patients. Imipramine was
the most commonly used agent in medical treatment, and this was
attributed to the high rate of psychiatric comorbidity.
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Abstract

Adenoidectomy is one of the most common surgeries performed in children. The tongue depressor is being routinely used during adenoidectomy exerts high mechanical
pressure on the tongue. We aimed to discover tongue swelling created by the compression of tongue depressor by using ultrasonography (USG) in pediatric patients who
were undertaken adenoidectomy. Thirty-four patients who were undertaken adenoidectomy were involved in the study group. In the control group, 33 patients who were
undertaken pediatric surgery were involved. The tongue surface area (TSA) measurement was achieved for two times. In the study group, TSA' was performed immediate-
ly following intubation, prior to the installment of the tongue depressor, TSA? was performed following the removal of the tongue depressor however prior to extubation.
In the control group, TSA' was performed immediately following intubation, TSA? was performed prior to extubation. An important correlation was noticed among the
severity of tongue swelling (defined as TSA? - TSA! ) (P = 0.000) and tongue depressor. Tongue depressor may provoke tongue swelling in adenoidectomy procedures
that can be shown with USG. This tongue swelling seems to be a result of the pressure applied by the tongue depressor. Tongue depressor related tongue swelling may
cause respiratory complications in patients with already restricted airway passage even if the patients are fully awake. The tongue swelling in pediatric patients under
adenoidectomy surgeries was demonstrated for the first time in the literature by USG.

Keywords: Adenoidectomy, children, complications, tongue disease, ultrasonography

Introduction

Adenoidectomy surgery, which is one of the most common ear,
nose and throat procedures all over the world [1], is indispensable
for children with obstructive symptoms such as nasal obstruction,
sleep-disordered breathing, chronic otitis media, chronic sinusitis,
as well as craniofacial changes [2]. Although the most important
complication of adenoidectomy is bleeding with an incidence rate
of 0.5% — 8%, postoperative respiratory complications can also be
seen [3].

Although postoperative respiratory complications occur more in
some risky patients, upper airway complications may also occur
in healthy children with no risk factors [4]. In particular, massive
swelling in the tongue and uvula can cause fatal outcomes by
leading to upper airway obstruction even in healthy children [5,6].

*Corresponding Author: Merih Onal, Selcuk University, Faculty of Medicine,
Department of Otorhinolaryngology, Konya, Turkey
E-mail: drmerihonal@gmail.com

Numerous cases of massive tongue swelling have been reported,
and this life-threatening complication has been believed to
be occurred due to the compression of tongue depressors,
transesophageal probes, endotracheal tubes which exert direct
pressure on the tongue [5].

Studies have shown that the tongue is an ideal and unique organ
for ultrasonography (USG) evaluation due to its multiple muscle
structure. The tongue surface area (TSA) can be easily measured
when a USG probe is placed submental [7,8].

No studies have been conducted on the development and diagnosis
of tongue swelling related to tongue depressor which can be a
potential reason for postoperative respiratory complications in
pediatric patients.

Thus, this study aimed to investigate the physiological effects of
tongue depressor on the tongue and to determine through USG
examination whether tongue swelling occurred in surgeries, such
as adenoidectomy, which involves the short-term use of a tongue
depressor.
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Material and Methods
Study design

We prospectively performed submental USG analysis of the
tongue in pediatric patients who underwent adenoidectomy
surgery at a university hospital. This research was approved by the
Selguk University Medical Faculty Research Ethics Board (No.
2018/331), with ClinicalTrials.gov Identifier: NCT NCT04256590
and it was conducted in accordance with the ethical principles laid
down in the Declaration of Helsinki. Informed written consent was
obtained from the parents of all the patients.

Participants

This study involved two groups of participants. The patients aged
between 2 and 6 years were included for both groups. For both
groups, the patients with a history of syndromic cranio facial
abnormalities (e.g., Down syndrome, craniofacial trauma) and
systemic disorders were excluded from this study.

The study group (n = 34) consisted of patients diagnosed with
symptomatic adenoid hypertrophy and underwent adenoidectomy
surgery. The second group (n = 33) consisted of the control group
who underwent inguinal hernia and circumcision operation with
endotracheal intubation under general anesthesia in pediatric

surgery.
Measurements

For both groups, TSA values were measured twice per patient
by submental USG by an experienced anesthesiologist who was
trained by a staff pediatric radiologist regarding tongue assessment.
Three measurements were taken, and an average of the two closest
readings was used in the analysis for each measurement (Figure 1).

Figure 1. Tongue surface area image.
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Primary outcome: The primary outcome was, the change in TSA
depending on the use of tongue depressor. Our hypothesis was,
depending on the use of the tongue depressor there would be an
increase in TSA values measured by USG. In the study group, the
first measurement (TSA') was performed quickly after endotracheal
intubation but prior to the settlement of the tongue depressor.
The second measurement (TSA?) was performed following the
completion of the adenoidectomy procedure and after the removal
of the tongue depressor but just before extubation. In the control
group, the first measurement (TSA') was performed quickly after
endotracheal intubation but prior tothe surgery, whereas the second
measurement (TSA?) was obtained at the end of the surgical
procedure but just before extubation (Figure 2).

Endotracheal intubation

/\
B -
—<«__w” Tongue surface area evaluation with USG

before insertion of tongue depressor (TSA')

Tongue depressor insertion and
adenoidectomy procedure

Removal of tongue depressor

e

/-\
B —
— €« _w” Tongue surface area evaluation with USG

after removal of tongue depressor (TSA?)

O Extubation

5
.

Figure 2. Flowchart of the study.

Secondary outcome: The secondary outcome was the presence of
tongue swelling caused by tongue depressor shown with USG. Our
hypothesis was that the tongue swelling associated with the tongue
depressor could be evidenced by TSA values measured by USG.
The difference between TSA? and TSA! (i.e., TSA%- TSA') was
used to describe the tongue swelling for both groups.

Ultrasound Examination

TSA measurements were carried out in the Esaote MyLab
(Genoa, Italy) ultrasound device with a convex probe operating
at 4 MHz frequency in the coronal plane of the submental
midline region. When the patient in the supine neutral position,
the probe was placed under the chin without pressing too much,
and when the whole tongue image was obtained on the monitor,
the image was freezed. The following landmarks were identified
to confirm consistent transducer placement for each subject:
fascia between the mylohyoid muscle and intrinsic muscles of
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the tongue and the interface between the soft palate and air in the
oral cavity. Additionally, the image of the tongue was identified
as “oval-shaped,” further confirming consistent positioning of the
transducer. TSA borders were drawn manually and the TSA was
calculated automatically.

Adenoidectomy procedure

The same two otolaryngologists performed all adenoidectomy
procedures under general anesthesia; they used the conventional
curettage adenoidectomy method, which was carried out blindly by
an adenoid curette. The same Crowe—Dawis tongue depressor blade
was used to keep the mouth open. Each patient was given standard
general anesthesia, which was induced with methylprednisolone
(1 mg/kg) (Prednole, Gensenta, Istanbul, Turkey) For each patient
hydration was started with a mixed pediatric solution (Biof, Osel,
Istanbul, Turkey), which was administered intravenously at a
rate of 10 mL/kg/h. Each patient was intubated with an identical
type of endotracheal tube that was appropriate for each patient’s
age, and the endotracheal tube was set at the center of the mouth.
The tongue depressor was placed in the patient’s mouth, and the
duration was noted. The tongue depressor was not removed until
the surgery was finished. If the tongue depressor was removed or
had to be loosened before the surgery, the patient was excluded
from the study.

Statistical analysis and sample size

All data are expressed as mean + standard deviation (SD). A non-
parametric Mann—Whitney U-test was used to determine whether
the study and control groups differed on each variable. Data
analysis was conducted using the Statistical Package for the Social
Science software program (SPSS Version 17.0, IBM, Armonk,
NY, USA). A P value of < 0.05 indicated statistical significance.
We performed a pilot study in 10 patients from the adenoidectomy
group to calculate the sample size. In the pilot study, the tongue
surface area values before and after the replacement of tonsillar
retractor were 1.98 £ 0.29cm? and 2.72 + 0.28cm? respectively.
Assuming an equal SD and to show a difference of 20% between
the 2 groups, a 2-sided type I error of 0.05 and a power of 0.95
were applied. According to this calculation, when we included 16
patients per group, a significant difference would be found in terms
of tongue surface areas.

Results

No significant difference was seen between the study and control
groups in terms of demographics (Table 1). While 19 of the patients
in the adenoid group, 17 of the patients in the control group were
girls. According to the mean intubation duration no significant
difference was revealed between the study (26.2 min), and control
(28.8 + min) groups (P = 0.6).In terms of mean TSA' values, there
was no significant difference between study and control groups
respectively (1.95 £ 0.29cm?) (2.03 + 0.17cm?) (P = 0.183). The
mean TSA? values of the study group (2.63 + 0.22cm?) were higher
compared to the control group (2.16 £+ 0.24cm?) (P = 0.000).Also,
in terms of the tongue swelling values, the mean TSA? — TSA!
values of the study group (0.69 + 0.29 cm?) were higher than the
control group (0.12 + 0.15 cm?) and a significantly difference was
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noticed between two groups (P = 0.000) (Table 2) (Figure 3).

Table 1. Comparison between the adenoidectomy and control groups in terms of
descriptive statistics (Mann—Whitney U test)

Adenoidectomy(n=34) Control(n=33)

Mean£SD (min-max) Mean=SD (min-max) Pvalue
Age
(Years) 4.8+1.23 (2.50-6.00) 4.5+1.23 (2.5-6.00) 0.108(.914)
“Z;Igg;lt 15.1£3.35 (9.00-23.00)  15.51£3.40 (9.50- 23.50) -0.729(.466)

Table 2. Comparison between the adenoidectomy and control groups in terms
of preoperative and postoperative tongue surface area (TSA' and TSA? respec-
tively), tongue swelling (TSA? - TSA'), tongue depressor and endotracheal in-
tubation duration.

Parameter (cm?) Adenoidectomy Control
group (n=34) group (n=33) P
Mean SD Mean SD
TSA! 1.95 0.29 2.3 0.17 1.282 0.183
TSA? 2.63 0.22 2.16 024 6.192 0.000*
2_ 1
TSA*-TSA . 0.69 0.29 0.12  0.15 6.622 0.000*
(Tongue swelling)
Tonguf:Depressor 24 333
Duration
Endotracheal 00
néotraciea 238 213

Intubation Duration

*Comparing adenoidectomy and control group.

Tongue depressor duration: The duration between inserting and removing the
tongue depressor in the patient's mouth.

Endotracheal intubation duration: The duration between endotracheal intubation
and extubation of the patient.

4
B Adenoidectomy group (n=34)
O Control group (n=33)
3 p<0.01
g p=0.183
2
3
g2 [
E
<
i~
£
| p<0.01
0
TSA' TSA’ TSA’-TSA' (Tongue swelling)

Figure 3. Comparison between the study and control groups in terms of preoperative
and postoperative tongue surface area (TSA' and TSA?) values and tongue swelling

(TSA? - TSA") values.
Discussion

In our study, we determined that TSA values were increased by the
ratio of 34% in adenoidectomy surgeries while the rate of increase
was 6% in control group. Although the long-term compression
of the tongue during a surgical procedure is thought to be the
mechanical reason behind the development of massive tongue
swelling, [S] we showed with that non-massive tongue swelling
may also occur in short-term surgeries due to the high pressure
exerted by the tongue depressor on the tongue in pediatric patients,
as previously shown in adult patients who undergo suspension

laryngoscopy [8].
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At the end of our study, we also thought that there might be
other differences between massive and non-massive tongue
swelling formations in terms of their characteristics. Although
massive tongues swelling can be observed with the naked eye,
the non-massive tongues swelling could only be detected by
USG. Additionally, when massive tongue swelling occurs, it can
immediately cause airway obstruction even in healthy patients,
whereas the non-massive tongues welling may cause airway
obstruction in patients with certain risk factors. Since, non-
massive tongue swelling due to tongue depressor may cause
respiratory complications arising from upper airway obstruction,
by completely blocking the airway especially in high risk patient
groups with an already narrowed upper airway, such as very
young age (<2 years), obesity, Obstructive Sleep Apnea Syndrome
(OSAS), Down syndrome, craniofacial trauma [4,9,10].

Namely; the tongue swelling does not necessarily have to be
massive in order to block the airway completely. Because, although
there has been no study on the definition of tongue swelling induced
by tongue depressor or its clinical consequences, most of the
postoperative respiratory complications after adenotonsillectomy
have been known to be due to upper airway obstruction.

In support, in a study conducted by Chorney et al. [11] 16.9% of
the patients who underwent adenoidectomy experienced serious
postoperative respiratory-related events. The majority of those
were children younger than 1.5 years old. This result might have
been due to the fact that the tongues of very young children are
relatively large and the airway passage has already narrowed
during the preoperative period, and the non-massive tongue
swelling may be developed in the post-operative period that may
completely closed the airway passage.

In another two studies tongue-based obstruction is an important
cause of postoperative respiratory complications and that
adversely affects airway patency in patients with OSAS [12,13].
Given that the majority of adenoidectomy operations are due to the
OSAS and narrowed airway patency, it can be said that the already
narrowed airway patency of the patients further constricted due
to nonmassive tongue swelling and upper airway obstruction
tendency has increased [11]

The OSAS incidence is high in patients with Down syndrome
who already have a large tongue in the preoperative period and
who already have limited airway passages [14]. In two different
studies, it was stated that respiratory complications seen in the
post-operative period in children with Down syndrome will occur
up to 8 times more than healthy patient group [15,16]. This may be
related to the already restricted airway passage being completely
closed by non-massive tongues swelling. In line with this, Walker
et al. [17] found that the children who underwent adenoidectomy
and tonsillectomy surgeries and who were followed up in pediatric
intensive care unit for respiratory reasons were those with Down
syndrome (9.8%). And also, they stated that tongue size and
position could be the determining factors for respiratory events in
these pediatric patients.

As reported by Gerkhe et al. [18], all of the patients who
had experienced a respiratory complication 3-24 h post
adenotonsillectomy surgeries had syndromes that cause the airway
to narrow preoperatively. In another study, including patients with
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craniofacial anomalies or they had been previously subjected to
upper airway trauma that causes the preoperative narrowing of
airway passage, implicated that respiratory complications were
more common in these patients even if they were completely
awake in the postoperative period [4]. Brown et al. [19] noted in a
research that respiratory-related complications that did not develop
in less than 1 h after adenotonsillectomy surgeries but emerged
1-8 h postoperatively constitute one-third of the respiratory
complications; however, they did not investigate the causes of
these complications.We want to note that the duration of being
noticed clinical consequences of non-massive tongue swelling
may take up to 2-2.5 hours [20].

In that patients, closure of the narrowed airway passage due to
the gradually developing non-massive tongue swelling may be
associated with postoperative respiratory complications caused by
upper airway obstruction. It is important to note the diagnosis of
non-massive tongue swelling by USG in children while undergoing
adenoidectomy in order to prevent postoperative respiratory
complications caused by upper airway obstruction.

Our study contributed to the current literature from 3 different
perspectives. First, we determined that, non-massive tongue
edema may occur even in short-term surgeries depending on the
pressure applied by the tongue depressor on the tongue. Second,
we determined that non-massive tongue edema cannot be seen
with the naked eye, but can be detected by USG, and may only
have clinical consequences in patients with a narrowed upper
airway.Third, we made inferences about the differences between
massive and non-massive tongue edema.

Limitation

Our study has some limitations. There is no available study in
the literature evaluating TSA values in children. So, we do not
know the normal range of TSA values in children and we cannot
compare in terms of size. However, we would like to point out
that the same trained anesthesist were conducted all measurements
in terms of being objective. Low TSA values may be due to the
small number of patients. In future studies with more cases in
healthy children, the normal values of TSA measured by USG can
be revealed. In this study, we measured TSA because it is more
practical rather than measuring thickness and width. We could also
have more objective results if we could perform the other tongue
measurements such as volume, thickness several times in post-
anesthesia care unit and ward with 3-dimension USG. Since the
cases were children, we did not consider comparing them with CT
to avoid radiation. However, comparative studies can be done with
MRI in the future. A group of high-risk patients for post-operative
upper airway obstruction would demonstrate our clinical results
more objectively. The effects of non-massive tongue edema on
clinical outcomes need to be examined.

Conclusion

In children who underwent adenoidectomy surgeries, non-massive
tongue swelling may have emerged due to the compression exerted
by the tongue depressor. Non-massive tongue swelling can be
detected by USG and it may positively affect clinical outcomes by
alerting the clinician early, in terms of upper airway obstruction
especially in high-risk patients in whom used intraoperative
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tongue depressors.
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Abstract

Adenoidectomy is one of the most common surgeries performed in children. The tongue depressor is being routinely used during adenoidectomy exerts high mechanical
pressure on the tongue. We aimed to discover tongue swelling created by the compression of tongue depressor by using ultrasonography (USG) in pediatric patients who
were undertaken adenoidectomy. Thirty-four patients who were undertaken adenoidectomy were involved in the study group. In the control group, 33 patients who were
undertaken pediatric surgery were involved. The tongue surface area (TSA) measurement was achieved for two times. In the study group, TSA1 was performed immediate-
ly following intubation, prior to the installment of the tongue depressor, TSA2 was performed following the removal of the tongue depressor however prior to extubation.
In the control group, TSA1 was performed immediately following intubation, TSA2 was performed prior to extubation. An important correlation was noticed among the
severity of tongue swelling (defined as TSA2 - TSA1 ) (P = 0.000) and tongue depressor. Tongue depressor may provoke tongue swelling in adenoidectomy procedures
that can be shown with USG. This tongue swelling seems to be a result of the pressure applied by the tongue depressor. Tongue depressor related tongue swelling may
cause respiratory complications in patients with already restricted airway passage even if the patients are fully awake. The tongue swelling in pediatric patients under
adenoidectomy surgeries was demonstrated for the first time in the literature by USG.

Keywords: Adenoidectomy; children; complications; tonguedisease; ultrasonography

Introduction

Coronaviruses (CoVs) belong to the Coronavirinae subfamily of
the Coronaviridae family, from the order Nidovirales [1]. CoVs
are enveloped, positive-strand, large RNA viruses, moreover,
they are divided into 4 genera as alpha, beta, delta, and gamma,
while only alpha and beta Coronaviruses are known pathogenic
for humans [2]. CoVs are significant pathogens for vertebrates and
these viruses can infect the gastrointestinal, hepatic, respiratory,
and central nervous systems of humans and many wild animals [1,
3, 4]. In new animal studies, it has been found that SARS-CoV-2
(Severe Acute Respiratory Syndrome Coronavirus 2) replicates
poorly in pigs, dogs, ducks, and chickens but ferrets and cats
allow infection. Experimentally, it has been discovered that cats
are susceptible to airborne infections, moreover, cats in Wuhan are
reported to be seropositive for SARS-CoV-2 [5, 6].

*Coresponding Author: Pelin Koparir, Department of Chemistry, Forensic
Medicine Institute, Malatya, Turkey, E-mail: mpelin23@hotmail.com

In the last days of 2019, intense pneumonia was reported in the
city of Wuhan. Shortly after reporting the outbreak, local Chinese
healthcare workers and the Chinese Center for Disease Control
(China CDC) determined that the cause of the outbreak was
originally a novel coronavirus, called Wuhan Coronavirus or
nCov-2019 (as SARS-Cov-2) [7-9]. This viral infection disease
has been officially named Coronavirus Disease 2019 (COVID-19)
by the World Health Organization (WHO) and, as with other CoV's
(SARS (Severe Acute Respiratory Syndrome)-CoV and MERS
(Middle East Respiratory Syndrome)-CoV), has been expressed
to affect the lower respiratory tract, mostly causing pneumonia.
It can also affect the heart, kidney, gastrointestinal tract, and
central nervous system, with common symptoms such as cough,
fever, and diarrhea [10]. Symptoms range from asymptomatic
infections to a lethal form of COVID-19 which is associated with
severe pneumonia and acute respiratory distress [11]. According
to the World Health Organization data, August 2020 resulted in
more than 22,000,000 confirmed cases of COVID-19 with more
than ~776,000 deaths. COVID-19 pandemic continues to spread
rapidly all over the world. Therefore, drugs and vaccines are in
high demand to control this pandemic (https://covid19.who.int/). .
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Spike protein is the key for the virus to penetrate the cell via the
interaction with Angiotensin-Converting Enzyme 2 (ACE2), which
one of the most trend targets for the development of new drugs
against SARS-CoV2 due to its crucial role in the transcription and
replication of the virus. One of the most important advantages
of targeting this protein is that although the mutagenesis rate in
viruses is high, the rate here is low because any mutation in this
protein can be lethal for the virus [12].

A large number of 3D protein structures for SARS-CoV-2 are
available in the Protein Data Bank (http://www.rcsb.org/) and
molecular docking studies related to the main protease are
increasing in terms of drug screening and protein-inhibitor
interactions [13, 14]. More attention was attracted to the
phenomenon named repositioning of drugs since the development
of the new drug has become more costly in terms of both time and
resources [15]. Licensed drugs are more suitable for use in new
indications due to their favorable toxicological, pharmacokinetic,
and pharmacodynamic properties [16]. In light of all this, it is
clear that these approved drugs will be excellent candidates in case
of disease emergencies or outbreaks [12]. Binding sites for N3
is well determined in “The crystal structure of COVID-19 main
protease in complex with an inhibitor N3” [17]. Potential inhibitor
effects with drugs (active metabolite) and synthesized molecules
were determined by COVID-19 main protease. The interactions
of compounds with the COVID-19 main protease were put forthed
via molecular docking studies.

We can define the term drug development as an evaluation of the
efficacy and toxicity of novel drug candidates, which includes the
target receptor hypothesis for disease and screening of in vitro / in
vivo biological activities. With the introduction of early absorption,
distribution, metabolism, and elimination (ADME) screening,
focusing resources on potential drug candidates has significantly
reduced the proportion of compounds that fail in clinical trials
and eliminated weak drug candidates in the early stages of drug
development [18]. SwissADME free web tool is software used to
estimate the absorption, distribution, metabolization, elimination,
physicochemical and pharmacokinetic properties of molecules
that are more important for clinical research [19, 20].

In this study, it was conducted pharmacokinetics, drug-likeness
and medicinal chemistry friendliness with SwissADME web tool
[21], molecular modeling studies with Autodock4 [22] software
and Autodock Vina [23] software on several FDA approved
drugs and 3 different molecules in different chemical structures
previously synthesized, so interesting and successful results were
achieved.

Material and Methods
ADME Prediction of Ligands

The predictive study of ADME, pharmacokinetics, bioavailability,
drug-likeness, and medicinal chemistry friendliness properties
of ligands were carried out by using the SwissADME free
online tool (http://www.swissadme.ch/). The standard SMILES
(Simplified Molecular Input Line Entry System) for each chemical
was incorporated in the SwissADME tool for the computational
simulation.

Med Science 2021;10(1):18-30

Molecular Docking Studies

Ligands were energy-minimized using ChemOffice on Windows
10 operating system. Grid box points were determined according
to the size of the ligands. The regular space of the Grid box is
determined as 0.375 A, centered on N3. “The crystal structure of
COVID-19 main protease in complex with an inhibitor N3” PDB
file (PDB ID: 6LU7) was obtained and was modified using the
Maestro (Maestro, Schrodinger, LLC, New York, NY, 2020.).
Lamarckian Genetic Algorithm was preferred and standard
settings were used for all ligands. Docking scores were obtained
using AutoDock 4.2 and AutoDock Vina software.

Results

It has been demonstrated that COVID-19 and severe acute
respiratory syndrome (SARS) are characterized by an excessive
inflammatory response, moreover, viral load for SARS is not
associated with worsening of symptoms [24, 25]. It has been
previously reported that approximately 15% of patients with
COVID-19 disease experience serious illness and 5% can progress
to the critical stage that can lead to rapid death [26]. Effective
treatment for SARS-CoV-2 infection is still unproven. Apart
from supportive care, specific drugs for this disease continue
to be explored [27]. In the USA, the first patient infected with
SARSCoV-2 has been reported to be treated with supportive care
and intravenous Remdesivir [28]. However, it has been stated that
randomized clinical trials are needed to evaluate remdesivir in
terms of safety and efficacy in the treatment of COVID-19 [27].
Favipiravir, Hydroxychloroquine, and Remdesivir were identified
as promising prodrugs against COVID-19 during the literature
review [29-32]. Although it is still included in the treatment
protocol of some health institutions, it has been explained in a
recent academic study that the death rate of COVID-19 patients
treated with Hydroxychloroquine or Chloroquine has increased
[33].

In addition to the base molecules and active metabolites of these
prodrugs (Scheme 1), 3 different chemical compounds (pyridine,
triazole, thiadiazole, and coumarin ring/rings bearing) were
included in silico studies (Scheme 2).

Using the molecular docking approach, the binding interactions
of several drug metabolites and other chemical compounds in the
active site of the enzyme are understood. Also, here examined the
relationships between the chemical structure in these ligands and
their efficacy.

In Silico ADME Prediction

In Silico ADME prediction studies were calculated for compound
la, compound 1b, compound 1c, Favipiravir, Hydroxychloroquine,
Remdesivir, and several active metabolites of these prodrugs
(Table 1-4).

Compounds 1la, 1b, lc, and all prodrugs were found to high for
gastrointestinal absorption in terms of pharmacokinetics. There
are different results for the blood-brain barrier (BBB). There is a
permeation for 1c, Hydroxychloroquine, DCQ, Remdesivir, and
GS-441524, but no permeation for all other compounds (Table
1). The fact that Compound la does not pass through BBB while
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Scheme 1. Molecular structure of Favipiravir [34], Hydroxychloroquine [35], Remdesivir [36], and their some active metabolites
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Scheme 2. Molecular structure of 1a [37], 1b [38] and 1¢ [39].

gastrointestinal absorption is high may indicate low toxic effects.

Water solubility as logS (ESOL) was expressed very soluble
for Favipiravir, soluble for all other prodrugs, compounds la,
1b, and lc. Consensus Log Po/w (average of all log P) was
expressed negative for Favipiravir and GS-441524, positive for all
compounds (Table 2).

Compounds la, 1b, lc, and Hydroxychloroquine were found to
comply with all filters and Lipinski rules in terms of drug-likeness,
but there were some violations for Favipiravir and Remdesivir.
Favipiravir's Ghose filter number of violations is 4: MW<160,
WLOGP<-0.4, MR<40, #atoms<20, and Muegge filter number

N'N

/ \N O O
- LT
\ )

of violations is 1: MW<200. Remdesivir's Lipinski rule number
of violations is 2: MW>500, N or O>10, Ghose filter violation
number is 3: MW>480, MR>130, #atoms>70, Veber filter
violation number is 2: Rotors>10, TPSA>140, Egan filter violation
number is 1: TPSA>131.6, Muegge filter number of violations is
3: MW>600, TPSA>150, H-bond acceptor>10 (Table 3.).

Unlike all prodrugs and compound 1b and lc, compound la was
found to comply with lead likeness in terms of medicinal chemistry
and there were no violations for Structurals Alert. Leadlikeness
number of violations for compounds 1b and 1c is 1: MW<250.
Among the products and our compounds, the compound with the
highest Synthetic Accessibility Score is 1a (Table 4).
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Table 1. Comparison between the adenoidectomy and control groups in terms of descriptive statistics (Mann—Whitney U test)
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1a High No No Yes Yes No No No -6.22
1b High No No Yes No No No No -6.77
1c High Yes No Yes No No No No -6.01
Favipiravir High No No No No No No No -7.66
Favipiravir RTP High No Yes No No No No No -13.59
Hydroxychloroquine High Yes Yes Yes No No Yes Yes -6.23
DCQ High Yes No Yes Yes No Yes Yes -5.84
DHQC Low No Yes No No No No Yes -8.62
BDCQ Low No No No No No No No -13.27
Remdesivir High Yes No Yes No No Yes No -5.81
GS-441524 High Yes No Yes Yes No Yes Yes -5.38

Favipiravir RTP: Favipiravir Ribosyl triphosphate, GS-441524: Remdesivir Active Metabolite, DCQ: Desethylchloroquine, DHQC: Desethylhydroxychloroquine,

BDCQ: Bisdesethylhydroxychloroquine.

Table 2. Bioavailability prediction of all ligands
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1a 0.55 Soluble as -3.92 2.39 2.51 291 2.63 3.00 2.69
1b 0.55 Soluble as -2.30 1.79 1.21 2.19 0.55 3.16 1.78
1c 0.55 Soluble as -2.83 2.57 2.16 2.50 1.91 3.25 2.48
Favipiravir 0.55 Very Soluble as -0.80 0.39 -0.56 -0.57 -1.30 0.69 -0.27
Favipiravir RTP 0.11 Highly Soluble as 0.94 -1.24 -5.72 -2.46 -4.91 -5.08 -3.88
Hydroxychloroquine 0.55 Soluble as -3.91 3.58 3.58 3.59 2.35 3.73 3.37
DCQ 0.55 Soluble as -3.95 3.43 3.80 3.89 2.73 3.98 3.57
DHQC 0.55 Soluble as -3.31 3.00 2.75 2.86 1.88 3.38 2.77
BDCQ 0.55 Soluble as -3.40 2.64 2.92 3.24 224 3.14 2.83
Remdesivir 0.17 Moderately Soluble as -4.12 3.40 1.91 2.21 0.18 -0.05 1.53
GS-441524 0.11 Highly Soluble as 0.50 -0.99 -5.25 -1.61 -3.89 -5.27 -3.40
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Table 3. Druglikeness prediction of all ligands as number of violations
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Table 3. Medicinal chemistry prediction of all ligands

Ligands Lipinski  Ghose Veber Egan Muegge PAINS Brenk Synthetic
'8 rule filter filter filter filter Ligands Leadlikeness Structural Accessibility
Structural
Alert Score

1a Yes: 0 Yes: 0 Yes: 0 Yes: 0 Yes: 0

la Yes: 0 0 0 2.89
1b Yes: 0 Yes: 0 Yes: 0 Yes: 0 Yes: 0

1b No: 1 0 2 2.16
1c Yes: 0 Yes: 0 Yes: 0 Yes: 0 Yes: 0
Favipiravir Yes: 0 No: 4 Yes: 0 Yes: 0 No: 1 le No: 1 0 1 2.57
Favipiravir RTP No: 3 No: 2 No: 1 No: 1 No: 4 Favipiravir No: 1 0 0 2.08
Hydroxychloroquine Yes: 0 Yes: 0 Yes: 0 Yes: 0 Yes: 0

Favipiravir RTP No: 2 0 1 4.98
DCQ Yes: 0 Yes: 0 Yes: 0 Yes: 0 Yes: 0

Hydroxychloroquine No: 2 0 0 2.82
DHQC Yes: 0 Yes: 0 Yes: 0 Yes: 0 Yes: 0

DCQ No: 1 0 0 2.54
BDCQ Yes: 0 Yes: 0 Yes: 0 Yes: 0 Yes: 0

DH : .
Remdesivir No: 2 No: 3 No: 2 No: 1 No: 3 Q¢ No: 1 0 0 260
GS-441524 No: 3 No: 2 No: 1 No: 1 No: 4 BDCQ Yes: 0 0 0 2.35
DCQ Yes: 0 Yes: 0 Yes: 0 Yes: 0 Yes: 0 .

Remdesivir No: 2 0 1 6.33
DHQC Yes: 0 Yes: 0 Yes: 0 Yes: 0 Yes: 0

GS-441524 No: 2 0 1 4.82
BDCQ Yes: 0 Yes: 0 Yes: 0 Yes: 0 Yes: 0

Remdesivir No: 2 0 1 6.33
Remdesivir No: 2 No: 3 No: 2 No: 1 No: 3
GS-441524 No:3  No:2  No:l  No:l  No:4 GS-441524 No:2 0 1 4.82

Molecular Docking Studies

According to the X-ray crystallographic structure of COVID-19
main protease in complex with an inhibitor N3 (PDB
ID:6LU7), the main binding site has been determined around
small molecules as N3 in the receptor. It has been declared
that N3 interacts with the active site as binding sites. It has
been previously established that N3 interacts with PHE140A,
ASNI142A, GLY143A, CYS145A, HIS163A, HIS164A,
GLUI166A, GLN189A, THRI190A residues via H-bonds. The
covalent bond between N3 and C145A has been reported [17].
Similar H-bonds interactions were observed on all molecules
with molecular docking studies except for compound la and

compound lc (Table 5). Docking studies were performed
for the compound la, compound 1b, compound lc, and
several metabolites of all prodrugs. Interaction modes for
compounds la, 1b, lc (Figure 1, Figure 3), and metabolites
of Favipiravir, Hydroxychloroquine, Remdesivir (Figure S2-
S6.) with enzyme active sites were determined (Table 5).
Ligands binding types and residues were produced showed by
Maestro software (Figure 1, Fig. 2, Figure 3, and Figure. S1-
S7) (Maestro, Schrodinger, LLC, New York, NY, 2020.). These
compounds' binding modes were similar to N3 (Fig. 1, Fig.
S7). The interactions of all compounds, that molecular docking
is performed, can be examined in detail with the figures in the
Supporting Information Material.
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A
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/ Figure 2. Compounds la (blue) and N3 (red) are presented in the COVID-19 main
= protease (PDB ID: 6LU7) binding cavity (molecular surface rendered in turquoise)
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Figure 1. 2D interactions diagram for our compounds (A:la, B:1b, C:1c) at the
active site of 6LU7

Figure 3. 3D interactions for our compounds (A:la, B:1b, C:1c) at the binding
cavity of 6LU7
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Table 5. Molecular docking binding scores of some compounds, within the COVID-19 main protease in complex with an inhibitor N3 (PDB ID: 6LU7) active site.

Residues participating H-bonds with the compounds are shown

Autodock Result Vina Result
Compound Best Docking S
. o . est Docking Score .
H-bonds Estimated Inhibition Constant, Ki Estimated Free Energy of Binding (kcal/mol) Best Docking Score
1a - 1.04 uM -8.16 -71.3
1b Glulée. 128.59 uM -5.31 -5.5
1c - 2921 yM -6.19 -5.9
Asnl42,
Gly143,
Favipiravir RTP Serl144, 1.13 mM -4.02 -7.4
Cys145,
GIn192.
DCQ Gluloe. 6.23 uM -7.10 -6.0
DHQC Thr190. 7.07 uM -7.03 -6.1
Asnl42,
BDCQ Glul66. 2.87 uM -7.56 -5.8
Cysl4s,
GS-441524 Glul66. 702.64 uM -4.30 -7.3

Favipiravir RTP: Favipiravir Ribosyl triphosphate, GS-441524: Remdesivir Active Metabolite, DCQ: Desethylchloroquine, DHQC: Desethylhydroxychloroquine,

BDCQ: Bisdesethylhydroxychloroquine, mM: millimolar, uM: micromolar

Discussion

In particular, the reason for the low docking scores of active
metabolites with triphosphate may be the reduction of the
Autodock4 algorithm power by increasing the number of rotating
bonds. On the other hand, there was no such low level for Autodock
Vina docking scores [40]. The results of molecular docking
studies were exhibited to be convenient for the results of the
ADME predictions studies. When Autodock4 docking scores were
examined, it was observed that the results of hydroxychloroquine
metabolites, which are relatively small among our compounds and
prodrug metabolites compared to others, and which do not contain
triphosphate so contain less rotatable bonds, are closer.

Conclusion

A COVID-19 main protease inhibitor activities of several
promising drugs with them active metabolites and some
compounds in different structures that we had previously
synthesized, in silico ADME prediction and molecular docking
studies, were evaluated. In silico ADME prediction studies
showed that the compounds la, 1b, and 1c were drug-likeness
in terms of most of the physicochemical parameters and they
possessed generally favorable pharmacokinetic properties. When
the number of H-bond acceptors (1a: 4, 1b: 2, 1c: 3) is evaluated,
it can be said to be related to the docking score (1a: -8.16/-7.3, 1b:
-5.31/-5.5, 1c: -6.19/-5.9). Molecular docking studies exhibited
the interaction mode of all ligands with COVID-19 main protease
including hydrophobic interactions and/or hydrogen bonds. It can
be expected that the activity will increase as the number of groups

that will make H-bond in these previously synthesized compounds
bearing the nitrogen atom and carbonyl or ether structure in the
ring. When the ADME predictions especially lead-likeness with
drug-likeness and docking scores were evaluated, Compound la
continues to show hope as a COVID-19 main protease inhibitor
agent, suggesting that this aspect should be improved.
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Figure. S1. Compounds 1a (blue), GS-441524 (yellow), Favipiravir RTP (green) and BDCQ (black) are presented in the COVID-19 main protease (PDB ID: 6LU7)
binding cavity (molecular surface rendered in turquoise).

PHE HIS
GLY ASN 1"1).\ ) 163

143 142 ~
/ HIS

SER

145 y

LEU
27

188

Figure. S2. 2D interactions diagram for Favipiravir RTP at active site of 6LU7
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Figure. S7. 2D interactions diagram for N3 at active site of 6LU7
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Table S1. Number of Compounds for ADME Predictions (SwissADME)

1a Molecule 1
1b Molecule 2
1c Molecule 3
Favipiravir Molecule 4
Favipiravir RTP Molecule 5
Hydroxychloroquine Molecule 6
DCQ Molecule 7
DHQC Molecule 8
BDCQ Molecule 9
Remdesivir Molecule 10
GS-441524 Molecule 11
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Abstract
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Mortality rates in geriatric sepsis patients are very high in the intensive care unit. The aim of our study is to evaluate the prognosis of geriatric patients diagnosed with sep-
sis according to age groups in the intensive care unit. The data of 189 geriatric patients were reviewed retrospectively. Elixhauser Comorbidity index was calculated. The
patients were divided into three different age groups young-old (65-74 years), middle-old (75-84 years) and oldest-old (85 years and above). The prognosis was evaluated
in patients with Elixhauser Comorbidity index score > 10. The mean length of ICU stays of those aged over 85 years (21.10+£23.75) and 75-84 years (17.45+20.59) was
compared with that of 65-74-year-old patients (10.23+£12.19). Young elderly patients had shorter lenght of ICU stay than other groups (95% confidence interval) (p=0,01
p<0,05). It was found that in terms of length of ICU stay and age did not affect prognosis in the sepsis patients in 3 different geriatric age groups (p>0.05). Oldest-old
and middle-old patients’ length of stay in the intensive care unit for a longer period than young-old patients. Mortality rate in geriatric sepsis patients with Elixhauser
Comorbidity Index greater than 10 is over 70%, but ICU stay did not affect 30-day mortality.

Keywords: Geriatrics, sepsis, Intensive care units, mortality, comorbidity

Introduction

The World Health Organization defined patients aged >65 years as
geriatric patients. Aging brings many functional and physiological
deterioration, while a weakened immune system becomes
susceptible to infections, such as bacteremia and sepsis [1,2], a
major cause of morbidity and mortality in the geriatric age group
[2]. Although a consensus on the definition of sepsis with regard
to the host response to infection is available, the complexity of this
response and the affected patient groups means that establishing
accepted definitions of sepsis is difficult [3]. The prevalence of
sepsis in geriatric patients admitted to intensive care units (ICUs)
is quite high, and its prognosis varies depending on the underlying
pathogen and severity of organ failure [4]. As the length of ICU
stay of geriatric patients increases, they become susceptible to
nosocomial infections [5]. The most common causes of nosocomial
infections are urinary, nasogastric, and central venous catheters [5].
The most common tissue sources for bacteremia are the urogenital
system and lungs [6,7].

*Coresponding Author: Filiz Araz, Baskent University, Adana Dr. Turgut Noyan
Training and Research Hospital, Gastroenterology, Adana, Turkey,
E-mail: filizaraz2@hotmail.com

In geriatric age groups, the most common cause of sepsis in
ICUs appears to be gram-negative bacteria [8]. Geriatric patients
admitted in the ICU commonly had sepsis, which has an effect on
mortality [9]. Severe sepsis increases the morbidity and mortality
by creating a global tissue hypoperfusion and oxidative damage
[10]. The key to preventing sepsis in geriatric patients is rapid
diagnosis and aggressive resuscitation [2]. This study aimed to
analyze the length of ICU stay and investigate the 30-day mortality
rate in geriatric patients diagnosed with sepsis in the ICU.

Material and Methods
Study Population

This study was conducted from 2008 to 2018 in accordance
with the Helsinki Declaration after obtaining approval from the
Ethics Committee of the Institution (Approval Date/ Protocol No:
07.11.2019-24/6). This is a single-center retrospective descriptive
study conducted by scanning the electronic patient data system
(SARUS) data of 6501 geriatric patients treated in the ICU of our
Level 3 hospital. During the study period, among the 273 patients
with sepsis followed up in the ICU, 189 (69.2%) were diagnosed
with geriatric sepsis, aged >65 years (mean+SD: 76.68+7.09) (65-
95), 50.8% (96) of them were women, and the mean length of ICU
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stay was 14.87+18.44 (1-81) days.
Assessments

Patients included in the study (n=189) were divided into three
geriatric age groups: young-old (65-74), middle-old (75-84), and
oldest-old (>85 years). Diagnostic criteria for sepsis; 1-Fever >
38.3 degrees C or Hypothermia < 36 degrees C core temperature
2-Change in mental status 3-White blood cell count > 12.000 or
less than 4.000 4-Arterial hypoxemias (paO2 / Fi02<300). 5-Acute
drop in urine output (<0.5ml/kg/hr for at least 2 hours despite fluid
resuscitation, or about 35ml/hour for a 70kg person) 6-Creatinine
increase > 0.5mg/dL 7-INR > 1.5 9-Platelet count < 100,000
8-Hypotension (systolic blood pressure <90mm Hg or fallen by
>40 from baseline, mean arterial pressure < 70mm Hg). 9-High
bilirubin values (total bilirubin >4mg/dL) 10-Glasgow coma score
(GCS) <10. In the presence of infection, patients with two or
more of these criteria were diagnosed as sepsis. The Elixhauser
Comorbidity Index criteria include the following diseases (range
-19 [less likely for in-hospital death] to 89 [more likely for in-
hospital death]).

Elixhauser Comorbidity Index Score

Comorbidity Values and percentage rate

—_

. Congestive heart failure 7 points or 75.9%

. Cardiac arrhythmias 5 points or 77.8%

. Valvular disease -1 points or 83.3%

. Pulmonary circulation disorders 4 points or 78.7%
. Peripheral vascular disorders 2 points or 80.6%

. Hypertension 0 points or 82.4%

. Paralysis 7 points or 75.9%

. Neurodegenerative disorders 6 points or 76.9%

O 0 9 N N A~ W N

. Chronic pulmonary disease 3 points or 79.6%

10. Diabetes 0 points or 82.4%

11. Hypothyroidism 0 points or 82.4%

12. Renal failure 5 points or 77.8%

13. Liver disease 11 points or 72.2%

14. Peptic ulcer disease, no bleeding 0 points or 82.4%
15. AIDS/HIV 0 points or 82.4%

16. Lymphoma 9 points or 74.1% 17. Metastatic cancer 12 points
or 71.3%

18. Solid tumor without metastasis 4 points or 78.7%

19. Rheumatoid arthritis/collagen vascular diseases 0 points
or 82.4%

20. Coagulopathy 3 points or 79.6%

21. Obesity -4 points or 86.1%

22. Weight loss 6 points or 76.9%

23. Fluid and electrolyte disorders 5 points or 77.8%

24. Blood loss anemia -2 points or 84.3%

Med Science 2021;10(1):31-5

25. Deficiency anemia -2 points or 84.3%
26. Alcohol abuse 0 points or 82.4%

27. Drug abuse -7 points or 88.9%

28. Psychosis 0 points or 82.4%

29. Depression -3 points or 85.2%

The Elixhauser Comorbidity Index score was calculated to adjust
the effects of comorbidities on clinical outcomes. Mortality and
length of ICU stay were analyzed. The study included geriatric
patients diagnosed with sepsis and with an Elixhauser Comorbidity
Index of >10 point. Geriatric patients without sepsis and non-
geriatric patients aged <65 years were excluded from the study.

Statistical analysis

Frequency and percentage values were calculated to analyze
data related to the descriptive statistics of the groups. Chi-
square analysis (Fisher’s exact test) was performed to analyze
the diagnoses received according to patient characteristics. The
Bonferroni method was used to identify the group with differences
among the three groups. In this study, the correlation analysis
was performed to analyze the correlation between age and length
of stay (days) according to age groups. Analysis of variance test
was performed to analyze whether the mean length of stay differs
according to age groups, and the Sidak binary comparison test was
performed to determine differences among groups. In this study, an
independent sample t-test was performed to analyze the difference
in the length of hospital stay according to mortality rate. Bar charts
were drawn to present data. In the study, p-values of <0.05 were
considered statistically significant. Analyses were performed using
the SPSS 22.0 software package.

Power analysis

The study consisted of patients aged >65 years diagnosed with
sepsis and hospitalized in the ICU between 01/01/2008 and
31/12/2018 in a tertiary care hospital. The group of patients
included in this study would provide 0.90 sampling power at an
effect size of 0.40 (in studies, 0.70 sampling power and an effect
size of <0.10 is expressed as small, 0.25 as medium, and 0.40 as
large effect size). In summary, this study has sufficient power and
level of effect size. The power level and effect size calculated in
this study were determined using the G* Power Version 3.1.7.

Results

Rates in the geriatric sepsis groups were different from that of
other geriatric diagnostic groups. The incidence of sepsis in
geriatric patients hospitalized in the intensive care unit: 84(3.2%)
young-old, 72(2.7%) middle-aged, and 33(3.0%) elderly (p=0.01
p<0.05). Among the 189 patients admitted in the ICU, 93(49.2%)
were men and 96(50.8%) were women. The number of patients
in three study groups was as follows: 84(44.5%) young-old
(69.924+2.48), 72(38.0%) middle-aged (79.62+2.28), and 33
(17.5%) elderly (87.57+2.57). Among them, 144(76.2%) died,
whereas 45(23.8%) were discharged from the ICU (Table 1). The
length of hospital stays (days) of patients hospitalized in the ICU
diagnosed with sepsis varied according to age groups. In the study,
the mean length of hospital stay of patients aged >85 (21.10+23.75)
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and 75-84(17.454+20.59) years was statistically higher than that
of patients aged 65-74 (10.23+12.19) (95% confidence interval)
(p=0.01, p<0.05) (Table 2). Mortality rates of patients did not vary
according to age groups: 77.0%(65) aged 65-74 years, 76.8%(56)
aged 75-84 years, and 69.6%(23) aged >85 years died (p=0.67,
p>0.05) (Figure 1). In the age group 65-74, 75-84, >85 years, age S0
and length of hospital stay were not correlated with the prognosis %%
(r=-0.06, p=0.59, p>0.05; r=-0.09, p=0.45, p>0.05; and r=-0.05, 30.00%
p=0.78, p>0.05, respectively). In the age group 65-74, 75-84, and 20.00%
>85 years who were discharged, age and length of hospital stay  10.00%

90.00%
80.00% 77.0% 76.8%
70.00%

60.00%

were not correlated with prognosis (r=-0.03, p=0.91, p> 0.05; r=- 0.00%
0.02, p=0.96, p>0.05; and r=-0.01, p=0.99, p>0.05, respectively). RTAes TRee TR
In the age group 65-74, 75-84, and >85 years who died, age and o sounied

length of hospital stay were not correlated with prognosis (r=-

0.04, p=0.74, p> 0.05; r=-0.05, p=0.72, p>0.05; and r=0.05, Figure 1. Mortality and survival rates in patients with sepsis
p=0.73, p>0.05, respectively) (Figure 2). The difference between

the prognosis and length of hospital stay was not significant in Mortally: Exitos

the geriatric group aged 65-74 (p=0.29, p>0.05), 75-84 (p=0.06,
p>0.05), and >85 (at 95% confidence interval) (p=0.09, p>0.05) & =
. = o
years (Figure 3). & o = w4
= oo <
X 5, % ade”
Table 1. Demographic characteristics of patients - UESH, o BB
Gender n %
o
Male 93 49.2 So c©° °
@ e B o
Female 96 50.8 < 2T @mCo © ©
(=]
e»oooe S o
Age n % F 2 .
65-74 years of age 84 44 .4
Legnt of Stay(Day) Age
75-84 years of age 72 38.1 Mortality: Survived
85 years of age and above 33 17.5
E o = =
Mean Age by Age Group Mean age s.d. 3
wn
65-74 f 69.92 248 -
years of age % e - )
75-84 years of age 79.62 2.28 - F o®P ° o5 o
Above 85 years of age 87.57 2.57
Survival n % °o _
o o
Exitus 144 76.2 g3 S o
&
Survived 45 23.8 o o
Legnt of Stay(Day) Age
Table 2. Length of stay by age groups Mortality: All Groups
Confidence =
I 1959 = °
Measurement Group n X s.d. nterval 95% P % ° b2
Below Above g o °
b —] & = o
—  F o B 2
65-74 years ® oo Lo
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o
2 ©
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Above 85
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** Analysis of variance was carried out. * Indicates a significant difference Figure 2. Correlation of age length of hospital stay with prognosis
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Discussion

The incidence of sepsis in geriatric ICU patients varies between
3.0% and 3.2%. The fact that 189(69.2%) of 273 patients diagnosed
with sepsis in the ICU from 2008 to 2018 were in the geriatric age
group shows the significance of sepsis in the geriatric age group
in ICU patients. There are many scoring systems such as qSOFA,
EWS, SIRS [11], APACHE 1I [12] that evaluate the lenght of
hospital stay and mortality rates of patients diagnosed with sepsis
in the intensive care unit. Because the Elixhauser Comorbidity
Index is comprehensive, it can make better estimates than other
scoring systems in evaluating in the lenght ICU stay and mortality
rate due to the increase in the rate of multimorbidity in geriatric age
groups. The mortality rate is very high in three different geriatric
age groups diagnosed with sepsis according to the Elixhauser
Comorbidity Index of >10 in the ICU. The fact that the 30- day
mortality rate of three different geriatric age groups diagnosed
with sepsis in the ICU is >70% indicates that sepsis should be
diagnosed and treated aggressively in the ICU. In a prospective
study evaluating elderly and young adults in the ICU, the 28-day
mortality rate was found to be 24.8% [10]. Mortality due to sepsis
increases twofold in geriatric patients aged >70 years as compared
to patients aged <70 years [13,14]. While aging is associated with
weakened immune system [1,2], elderly patients diagnosed with
sepsis are thought to increase immune system suppression and
mortality by increasing susceptibility to secondary infections [9].
In an international prospective study, hospital-and ICU-acquired
infections have been microbiologically documented as the more
common cause of sepsis than community-acquired infections [15].
In another study conducted in the geriatric unit, venous catheters,
immobilization, swallowing disorders, and nosocomial infections
occurring in elderly patients hospitalized due to cancer have been
associated with mortality [5]. In another study, three comorbidities
were associated with mortality in geriatric patients aged >65 years,
indicating coagulopathy, fluid electrolyte disorder, peripheral
vascular diseases, and chronic lung diseases [16]. High mortality
dueto sepsis increases with additional factors, such as winter season,
immobilization, chronic heart failure, and respiratory failure [17].
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These factors, which lead to increased mortality, are commonly
observed in the geriatric age groups. In our study, geriatric patients
aged >75 years diagnosed with sepsis were generally considered
to have a significantly prolonged length of ICU stay. Although the
presence of a significant correlation between advanced age and
prolonged length of ICU stay suggested to contribute to increased
secondary infections and mortality in geriatric intensive care
patients [9], the length of ICU stay does not have an increasing
effect on mortality [17]. In our study, the length of ICU stay among
three different geriatric age groups diagnosed with sepsis did not
have an effect on prognosis, although it increased with age. In a
retrospective observational study including male patients aged >50
years, the incidence of sepsis has been found to increase between
2007 and 2016, whereas the in-hospital mortality rate, length of
hospital stay, and admission rate to the ICU decreased [18]. In a
prospective cohort study on geriatric ICU patients diagnosed with
sepsis, the 1-month mortality rate of 60% [19] necessitated early
diagnosis, aggressive treatment, and early intensive care support,
especially in geriatric age groups.

Conclusion

The incidence of sepsis in geriatric patients hospitalized in the
intensive care unit and 30-day mortality rate are extremely high
in geriatric patients admitted to the ICU. The mortality rate of
geriatric sepsis patients with Elixhauser Comorbidity Index of >10
is >70%. In geriatric patients diagnosed with sepsis, the length of
ICU stay increases with age; however, age and length of ICU stay
have no effect on the 30-day mortality.
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Abstract

Adenoid vegetation is part of lymphoid tissue located in the upper respiratory tract. When adenoid tissue becomes hypertrophied, it may cause narrowing of the respiratory
tract and complications. Generally, treatment of adenoid hypertrophy is surgical; however, currently reducing the size of adenoid hypertrophy with the leukotriene receptor
blocker of montelukast is evaluated among treatment choices apart from surgery. The aim of the study was to assess whether montelukast treatment is an alternative to
surgical treatment or not. The study included a total of 50 pediatric patients. Adenoid tissue size was evaluated endoscopically and radiographically. Patients were divided
into two groups based on closure of the nasopharynx by adenoid tissue. Group 1 comprised adenoid hypertrophy cases with the choana blocked by less than 50%, with
Group 2 comprising children with adenoid hypertrophy and more than 50% closure of the choana. All patients began 5 mg montelukast treatment for 12 weeks. Patients
had the pediatric sleep questionnaire applied before and after treatment. Tests and radiographic results were compared. In both groups, it was identified that montelukast
treatment had no effect on adenoid tissue size (p=0.286, 0.304, respectively). Contrary to this, patients in Group | were identified to have statistically significant im-
provement in sleep quality with montelukast treatment (p=0.006). In Group 2 patients, there was no such improvement in sleep quality identified (p=0.91). Montelukast

treatment increased sleep quality in children with less than 50% obstruction of the choana.

Keywords: Adenoid hypertrophy, children, montelukast, sleep quality

Introduction

Adenoid hypertrophy refers to the lymphoid tissue belonging
to the Waldeyer ring located in the nasopharynx being larger
than normal [1]. Adenoid hypertrophy is generally a clinical
situation encountered in the childhood period. It may cause
many different problems like difficulty with nasal respiration,
reduced sleep quality, obstructive sleep apnea (OSAS), recurrent
otologic and upper respiratory tract complaints, maxillofacial
anomalies, hyperactivity, learning difficulties, growth and
development regression or cardiac problems [2]. Generally,
families attend the clinic with complaints of disrupted sleep
quality initially [3, 4]. Adenoidectomy is most common surgical
procedure performed in pediatric otolaryngological practice.
Risk of anesthesia, pain, an altered voice and adenoid regrowth
is common risk of adenoidectomy. Bleeding, dental trauma and
minor injuries to the lips can occur following adenoidectomy [5].

*Coresponding Author: Isil Cakmak Karaer, Malatya Traning and Research
Hospital, Clinic ENT, Malatya, Turkey
E-mail: drisil_cakmak@yahoo.com

Theeffect of leukotrienes, with very important place in inflammation
in the respiratory system, may reduce with leukotriene receptor
blockers. Montelukast is a leukotriene receptor blocker used
orally for asthma and allergic rhinitis treatment that is effective,
reliable and has few side effects [6,7]. Studies in recent times
have identified leukotriene receptor 1 and 2 in lymphoid tissue
and there are publications in the literature stating that montelukast
treatment may be an alternative to surgical treatment for adenoid
hypertrophy [8-10].

Our aim in this study was to research the effect of montelukast
treatment on adenoid tissue size and whether it is an alternative
to adenoidectomy in pediatric patients with adenoid hypertrophy
diagnosis.

Material and Methods

The study included a total of 50 pediatric patients. The study was
performed on patients attending the ENT clinic in Malatya Education
Research Hospital with snoring complaints. Permission was granted
by Malatya ethics committee. The study included 25 female and 25
male patients with adenoid hypertrophy diagnosis on lateral neck
radiography aged from 4 to 11 years. Those with systemic diseases,
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using systemic medication or nasal topical corticosteroid treatment,
with nutritional and medication allergies, with history of allergic
rhinitis, with tonsillar hypertrophy, with obesity, any acute or chronic
respiratory tract infection or asthma diagnosis, with maxillofacial
deformities or neurological diseases were excluded from the study.
All patients were examined by the same otolaryngologist (I.K.).
Firstly, endoscopic nasal examination was performed, and patients
were classified according to adenoid tissue size [11].

Patients were divided into two groups as

Group 1: 25 patients with adenoid hypertrophy obstructing less than
50% of the choana on lateral radiography

Group 2: 25 patients with adenoid hypertrophy obstructing more
than 50% of the choana on lateral radiography

All radiological images were evaluated by the same radiology expert
(A.C.) blinded to the patient names and film dates. Adenoid tissue
size was evaluated with lateral neck radiography. Using the method
described by Fujioka et al., the adenoid/nasopharyngeal ratio
(A/N-R) was identified . Adenoid depth was determined by drawing
a perpendicular line from a line drawn along the straight part of the
anterior margin of basiocciput to a point of maximal convexity of
adenoid. Nasopharyngeal depth was determined by drawing a line
from the anterior inferior edge of sphenobasioccipital synchondrosis
to the posterior superior margin of the hard palate. A/N-R was then
determined by dividing adenoidal depth with nasopharyngeal depth.
[12.

After all patients were diagnosed, the pediatric sleep questionnaire
(PSQ) was applied. The PSQ is a test that can be applied to children
aged from 2 to 18 years. The PSQ is a 22-item questionnaire showing
sleep-related breathing disorders used in clinical trials to evaluate
sleep-related breathing disorders.. It questions the frequency of
snoring during sleep in children, presence of apnea, respiratory
difficulties during sleep, daytime sleepiness, attention deficit and
hyperactivity presence [13]. Responses are “yes” = 1, “no” = 0, and
“don't know” = missing. The mean response on nonmissing items
is the score, which can vary from 0 to 1. Pediatric sleep-related
breathing disorder was defined as a positive mean PSQ score > 0.33.

Patients with complete examination began 5 mg/day montelukast.
After 12 weeks of regular treatment, patients again had the PSQ
test applied and lateral neck radiography taken. Outcomes before
and after treatment were compared. No drug side effects were seen
during treatment.

Statistical analysis

All analyses were conducted using SPSS 15.0 (SPSS® for Windows
15.0, Chicago, USA). Normal distribution of parameters was
identified by using the Kolmogorov-Smirnov test. Parameters with
normal distribution are given as mean+SD and parameters with
abnormal distribution are given as median (IQR). The Wilcoxon
signed rank test was used to compare parameters before and
after treatment. A two-tailed p<0.05 was considered statistically
significant.

Results

The mean age of patients in Group 1 was 7.2 + 1.9 years, while

Med Science 2021;10(1):36-9

the age of patients in Group 2 was 6.7+2.2 years. There was no
statistically significant difference between the two groups in terms
of age. The mean body mass index (BMI) for patients in Group 1
was 17.1+0.7 , while the BMI of patients in Group 2 was 17.8+0.4.
There was no statistically significant difference between the two
groups in terms of BMI.

The mean A/N-R was 0.47 (0.42-0.49) in Group 1 before treatment,
while after treatment the mean A/N-R was 0.46 (0.42-0.56). There
was no statistically significant difference identified between the
A/N-R ratio before and after treatment (p=0.286). The PSQ total
value in Group 1 was 0.33 (0.23-0.50) before treatment, while after
treatment the total value was 0.29 (0.10-0.42). In Group 1, it was
identified that sleep quality statistically significantly increased after
treatment (p=0.006) (Table 1).

Table 1. Clinical characteristics and radiological results of patients with less than
50% adenoid hypertrophy (Group 1)

Pretreatment Posttreatment

n=25 n=25 p
Age (y) 7.2+1.9 NS
BMI (kg/m?) 17.1+£0.7 NS
Female/Male 15/10
A/N-R 0.47 (0.42-0.49) 0.46(0.42-0.56) 0.286
PSQ-T 0.33 (0.23-0.50) 0.29(0.10-0.42) 0.006*

BMI: Body mass index, NS: not significant, A/N-R: adenoid/nasopharyngeal
ratio, PSQ-T: Pediatric Sleep Questionnaire Test - Total value

The mean A/N-R was 0.73 (0.61-0.82) in Group 2 before treatment,
while the mean A/N-R was 0.73 (0.61-0.80) after treatment. There
was no statistically significant difference identified between the
adenoid sizes before and after treatment (p=0.304). The PSQ total
value in Group 2 was 0.37 (0.30-0.46) before treatment, while the
PSQ total value was 0.37 (0.33-0.50) after treatment. In Group 2,
there was no statistically significant difference identified in terms of
sleep quality before and after treatment (p=0.91) (Table 2).

Table 2. Clinical characteristics and radiological results of patients with more
than 50% adenoid hypertrophy (Group 2)

Pretreatment Posttreatment
n=25 n=25 P
Age (y) 6.7+£2.2 NS
BMI (kg/m?) 17.8+0.4 NS
Female/Male 12/13
A/N-R 0.73 (0.61-0.82) 0.304
PSQ-T 0.73 (0.61.5-0.80) 0.91

BMI: Body mass index, NS: not significant, A/N-R: adenoid/nasopharyngeal
ratio, PSQ-T: Pediatric Sleep Questionnaire Test - Total value.
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Discussion

The results of this study show that in the group with adenoid tissue
size less than 50%, montelukast treatment did not cause a statistically
significant change in adenoid tissue size, but the patients in this
group were identified to have a statistically significant improvement
in sleep quality after montelukast treatment. In the group with
adenoid tissue size of more than 50%, montelukast treatment was
not identified to cause statistically significant changes in adenoid
tissue size and sleep quality.

A study by Goldbart et al. divided 46 non-severe OSAS (obstructive
apnea/hypopnea index [AHI] <10) children into two groups. While
23 children were administered placebo, 23 children were given
montelukast treatment for 12 weeks. Different to our study, children
receiving montelukast treatment were observed to have adenoidal/
nasopharyngeal ratio fall from 0.81+0.04 to 0.57+0.04 compared
to those not receiving treatment. Additionally, the sleep apnea test
scores of children were found to fall significantly compared to the
controls receiving placebo. However, no variations were identified
in the placebo group [9]. Shokouhi et al. in a study of 60 pediatric
patients with adenoid hypertrophy identified 76% reduction in
adenoid size in the group receiving 12 weeks montelukast treatment
and 3% reduction in adenoid size in the group receiving placebo.
The group receiving montelukast treatment were not identified to
have a statistically significant improvement in sleep quality. The
authors showed montelukast treatment was an alternative to surgery
[10].

Another study divided 120 patients into 4 groups. The 1st group only
received corticosteroids, the 2nd group received only montelukast,
the 3rd group received corticosteroid+montelukast treatment and the
4th group received placebo. Patients with 3 months of montelukast
treatment had adenoidal/nasopharyngeal measurements compared
before and after treatment. After montelukast treatment they
identified a 22.51% reduction in adenoid size. However, a topic
noted in this study was that the reduction in adenoid tissue size in
the placebo group was 12.46%. Additionally, it was reported that
corticosteroid+montelukast treatment was more effective than
montelukast treatment alone [14].

Another study administered montelukast treatment for 16 weeks
to 26 patients with moderate OSAS (1< AHI <5) diagnosis. In this
study, adenoid tissue size regressed from 0.76+0.03 to 0.56+0.03
with montelukast treatment. Further, they observed improvements
in peak end-tidal carbon dioxide levels in patients after montelukast
treatment. However, they did not observe any significant change
in sleep quality scores of patients after montelukast treatment.
The authors of this study emphasized that the combined use of
leukotriene 1 and 2 receptor blockers will be more effective than the
use of montelukast alone [15].

In our study, only montelukast was used as leukotriene blocker
and patients were given the standard dose of 5 mg/day. Another
study of 52 pediatric patients with AHI<I0 investigated
the effects of leukotriene receptor blockers on cell culture,
proliferation assay, immunohistochemistry and cytokine assays
using adenotonsillectomy material from patients. In conclusion,
montelukast was the most effective leukotriene receptor blocker;
however, the antiproliferative effect on lymphoid tissue increased
in dose-linked manner and the efficacy was determined to increase
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further when used in combination with other leukotriene receptor
blockers [16].

The results of our study can be said to show montelukast treatment
alone does not affect adenoid tissue size at standard doses. However,
in pediatric patients with low adenoid tissue size, montelukast
treatment has a positive effect on sleep quality. This situation may be
explained by lymphoid tissue previously shown in pediatric patients
with OSAS complaints being different to lymphoid tissue growing
linked to chronic infection, but more due to the leukotriene receptor
ratio [8]. The reduction in inflammation in adenoid tissue may have
increased the patients’ sleep quality.

Although there are similar studies [17-19 ] this study is show that
montelukast therapy on improving sleep quality in small adenoid
size and prevent postoperative complications. In clinical practice,
these study results show that if patients have adenoid tissue
obstructing less than 50% of the choana, montelukast treatment
may be an alternative to surgical treatment for OSAS due to adenoid
hypertrophy. Contrary to this, in children with adenoid hypertrophy
obstructing more than 50% of the choana, montelukast treatment
for 12 weeks at standard dose does not appear to be an alternative
to surgical treatment. However, there is a need for more advanced
research administering montelukast treatment for longer durations.
and at higher doses to more patients. Additionally the number of
patients in the study can be more .
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The aim of the study is to reveal the risk of COVID-19 among pathologists and to examine their views, concerns along with measures to be taken in dealing with
COVID-19. The research was carried out in Turkey with online survey method, on 176 participants. According to the findings of the study, participants who served one-
on-one to a COVID-19 patient was 47.16%. Number of participants assigned in the polyclinic and clinical processes of coronavirus patients; 63.6%. 24 participant (13.6%)
stated that their frozen cases decreased. Substantially, there was a use of protective equipment (88.6%). Cytological specimens were seen to continue 93.7%. There was
a competence of 88.6% in terms of protective equipment. It was determined that the anxiety levels of the participants did not change according to age groups, according
to the hospital type, working pandemic outpatient clinic and gender variables (p> 0.05). As a result, medical pathologists actively continue their routine services during
the pandemic process and also support their other colleagues by working actively in the COVID-19 outpatient clinic. As always, solidarity with our colleagues continues.

Keywords: COVID 19, pathologist, pathology laboratory, protection

Introduction

A pandemic happens when a large number of communities have
not developed immunity against the presence of a new virus.
Pandemia; it means a large number of diseases and deaths. With the
increase in global transportation and urbanization, the pandemic
caused by a new virus can affect the whole world instantly. This
has led to the deaths of millions of people, social tremors, and
profound economic losses [1].

Four stages are observed during a pandemic. These; start, increase,
peak, decrease periods. It is said that there may be a second wave
after the decrease period [1].

In Wuhan, China, a set of cases of pneumonia the new 2019
coronavirus (2019-nCoV), caused by betacoronavirus, has been
identified. On December 31, 2019 Chinese health officials came up
with the notification of a set of acute respiratory diseases in people
related to the Hunan Seafood and Animal Market in Wuhan city,
Hubei Province, in the center of China. Then it started to spread
rapidly in China and many other countries [2].

*Coresponding Author: Havva Erdem, Ordu University Faculty of Medicine,
Deparment of Pathology, Ordu, Turkey
E-mail: drhavvaerdem@gmail.com

As of April 29, there were 3.089.013 cases, 217.551 deaths,
888.091 cases of improvement worldwide. As of now, coronavirus
cases have been seen in 210 countries. In Turkey 117.589 total
cases, 3.081 total number of death, 44040 total number of healed.
Healthcare workers who become infected, 10-11% in the world
and between 6.4-6.5% in Turkey [3].

The outbreak of COVID-19 worldwide has become a clinical
threat to the general population and health professionals.
However, information about this new virus is currently limited.
In addition, insufficient personal protection of healthcare workers,
long exposure to many infected patients (increased virus load),
abnormal increase in workload and lack of personal protective
equipment further increase the risk of infection for healthcare
professionals [2,4].

Research has reported that these healthcare professionals are
afraid f getting infected and infection to their families, friends and
colleagues, they feel uncertainty and stigma, think of withdrawal
or resignation, and experience high levels of stress, anxiety, and
depression [5].

Despite all the psychological burden in this pandemic environment,
both pathologists, technicians and other workers continue to work
and do well.

Periodical algorithms and guidelines are published by the Ministry
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of Health of the Republic of Turkey on methods of working
environment security and protection from COVID-19 [6,7].

In this context, depending on the circular issued by the Ministry
and the attitude of surgeons, and since many of the hospitals were
converted to pandemic hospitals, the number of cases decreased
significantly.

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
is highly contagious and can be fatal, so pathologists and lab
workers should be very careful while working on fresh tissues [8].

For the extraordinarily fast spread of pandemic and frequent
changes in information about it, protection precautions come first
because there is currently no vaccine against COVID-19.

The shift system is recommended as part of COVID-19 measures.
In addition to protective equipment such as mask, goggles, apron
and visor, disinfection is important as protection equipment.

In addition, cooperation and mutual tolerance are required with
other colleagues during the pandemic period. Thus, tolerance can
be shown against possible defects. It is important to address the
fact that this outbreak will inevitably cause stress, fear and anxiety
on pathologists, laboratory staff, and students.

Therefore, in this study the role of fighting with COVID-19 medical
pathology specialists in Turkey, working conditions in a pandemic
environment, attitudes towards pandemic and risk environments
and in different environments was carried out to demonstrate that
affect their anxiety levels of work outside their own department.

Material and Methods
Universe and Sample

The universe of the study consists of medical pathology expert
working in different health institutions in Turkey. In the study,
internet survey method was used in order to ensure the participation
of employees by reaching all regions. 38 (21.5%) were male and 138
(78.4%) were female. 75 of them are 39 years old and under (42.6%),
68 were between the ages of 40 and 49 (38.6%), 31 were between
the ages of 50 and 59 (17.6%), 3 were aged 60 and over (1.7%). 36
of them were 1-5 years (20.4%), 43 of them were 6-10 years (24.4%)
experts, 38 of them were 11-15 years (21.5%), 23 of them were 16-
20 years (13%), 36 of 21 were above (20.4%). 109 were ministry
of health hospitals (61.9%), 59 (33.5%) were university hospitals,
5 were other (2%), 3 were private hospitals (1.7%). 6 (3.4%) were
assistants (in the final period), 13 (7.3%) were associate professors,
26 (14.7%) were doctor lecturer 30 (17%) were professors, 101
(57.3%) were specialists. 138 (78.4%) were working in a pandemic
hospital, 15 (8.5%) were in non-pandemic hospitals, 23 (13%) were
not working in a pandemic hospital but in a hospital that had corona
patients. 84 (47.7%) encountered COVID-19 cases, 92 (52.2%) did
not encounter COVID-19 cases.

Data Collection Tool and Process

In the research, the COVID-19 Pandemic Medical Pathology
Laboratory and Clinical Activities Scale were used as a data
collection tool to reveal the contact status of the participants about
COVID-19 and their work in pandemic hospitals, their working
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conditions, and their views on fighting Covid 19 in general.

During the development of the scale, first of all, in-depth interviews
with health professionals (in whatsapp groups), their views on
working conditions and the general epidemic were identified. In
the second stage, expressions forming the scale were created by the
researchers (Table 1).

Beck anxiety scale was used to determine the level of anxiety [9].

The basal characteristics (age, gender, etc.) of the physicians were
recorded and their answers were recorded by asking the beck anxiety
scale questions.

Since face-to-face meeting is not possible due to the pandemic, the
internet environment was used to collect data, and a survey was
shared on pathology platforms across the country, and the medical
pathologists reached were requested to fill in the questionnaire by
clicking the attached link. The answers on the scale were as follows;
never / never disagree, rarely / disagree, occasional / partially agree,
mostly / agree, always / fully agree, no idea. As a result of the study,
data was obtained from 176 medical pathology expert.

Statistical Analysis

SPSS v26 (IBM Inc., Chicago, IL, USA) were used to test the
aims of the study. The analyzes were carried out within the 95%
(p = 0.05) confidence interval. Descriptive statistical methods, Chi-
square analysis and frequency analysis were used in the study.

Results

The medical pathologist serving the COVID-19 patient was 47.16%
(83 people).

Within the scope of the pandemic, the distribution of physicians
assigned in the outpatient and clinical processes of coronavirus
patients; 112 people ((63.6%, rarely; 10, occasional; 15, mostly; 19,
always; 68)) 152 (86.3%) experts stated that frozen cases decreased
and 24 (13.6%) did not. Frozen reduction in 150 centers (85.2%) was
attributed to the postponement of elective cases, it did not decrease
in 12 centers (6.8%), but did not frozen in 14 centers (7.9%).

As the three most successful countries, 115 people voted for South
Korea, 114 people for Germany, 81 people for China. Turkey (73
people found success) fourth, Singapore (31 people found success)
was fifth. The most unsuccessful countries were Italy, 137 people,
USA 136 people, Spain 102 people. England 44 people, France 19
people were 4th and 5th respectively.

COVID-19 test status; 32 people (18.18%) had the test and (1 person
(0.5%) positive (contact with covid case)), 31 (17.6%) negative. 144
(81.8%) people did not get tested.

As seen in table-1 and gfigure-1; number 1: 62.5% (110 people) was
answered as " always ". Number 2: 39.2% (69 people) was answered
as " always "(answered the question the most). Number 3 and 4: The
answer was the same as the previous vote. Number 5: 63% (111
people) was answered as " never ". Number 6: 71% (125 people)
was answered as " always ". Number 7: (56.2%) 99 people gave the
highest answer to the question. Number 8: 51.7% (91 people) was
answered as " always ". Number 9: The question was never 28.9%
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(51 people) and the answer was always equal and highest. Number
10: 52.8% (93 people) was answered as " always " (the most).
Number 11 and 12: 60.7% (107 people) and 59% (104 people) were
the most responsive, respectively. Number 13: 42.6% (75 people)
was answered as " always ". Number 14: 57.3% (101 people) was
answered as " always " (highest answer). Number 15: 77.8% (137
people) was answered as " never ". Number 16: 73.2% (129 people)
was answered as "never" ( the highest response). Number 17: 59.6%
(105 people) was answered as "never" ( the highest response).
Number 18: 27.2% (48 people) was answered as " always" ( the
highest response), 26.7% (47 people) was answered as "never" ( the
highest response). Number 19: 32.9% (58 people) of the answers
were "always"( the highest). Number 20: 58.5% (103 people) of the
answers were "never"( the highest). Number 21: 40.9% (72 people)
of the answers were "always". Number 22: 59% (104 people) of
the answers were "always" (the most response). Number 23: 38.6%
(68 people) of the answers were "always"( the highest) and 35.7%
(63 people) of the answers were "never"( the highest) and. Number
24: 39.2% (69 people) of the answers were "always"( the highest)
and 35.7% (63 people) ) of the answers were "mostly". Number 25:
36.3% (64 people) of the answers were "always"( the highest) and
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36.3% (64 people) of the answers were "mostly".

The change in the anxiety level of the participants by age groups is
given in Table 2. As a result of the chi-square test, it was determined
that the anxiety levels of the participants did not change according
to age groups (p> 0.05).

The change of the anxiety levels of the participants according to the
answers to the question " When I look at the pandemic cases, I do
not have the protective equipment shortage" is given in Table 3. The
chi-square test was not found to be significant for the relationship
between variables (p> 0.05).

The change in the anxiety levels of the participants according to
hospital type, "Have you ever encountered COVID-19 patients?"
“Did you examine a COVID-19 patient?” , gender variables is given
in Table 4. As a result of the chi-square test, it was observed that
the anxiety levels of the participants did not change significantly
according to the hospital type, " Have you ever encountered
COVID-19 patients?" “Did you examine a COVID-19 patient?”,
gender variables (p> 0.05).

Table 1. COVID-19 Pandemic, Medical Pathology Laboratory and Clinical Activities Influence Scale

Number

1 ‘We continue to accept routine cases during the pandemic process

2 During the pandemic process, the number of cases has decreased drastically.

3 In the pandemic process, we ask whether the cases carry COVID-19 suspicion on the request sheet.

4 Our frozen practice continues in the pandemic process.

5 We postpone cases during the pandemic process

6 We accept cytological samples in the pandemic process.

7 I use a biosafety cabinet for cytological samples (add notes if there is no suitable option)

8 I use safety equipment in macroscopic sampling during my pandemic

9 I use a mask for microscopic evaluation during my pandemic.

10 During the pandemic, I disinfect the microscope and my work area in microscopic evaluation.

1 During the pandemic, I ventilate my workspace in microscopic evaluation.

12 During the pandemic, I ventilate my work area in macroscopic evaluation.

13 I don't have protective equipment shortage when looking at pandemic cases

14 I use the protective equipment correctly.

15 Have any injuries, such as incisions, happened in macroscopic sampling in your pandemic process?

16 Did you have problems with COVID-19 after the incision?

17 (Regarding 16) Was there any suspicion of COVID-19 in the sampled cases?

18 Do you attend academic meetings with telemedicine techniques and online systems in the pandemic process?
19 I am not making a specific assessment of COVID-19 when accepting cases during the pandemic process.
20 While accepting the cases in the pandemic process, if there is suspicion of COVID-19, I accept it according to whether the case is diagnostic or not.
21 I think that we have a positive solidarity with our colleagues during the pandemic process.

22 During the pandemic process, we cannot carry out our in-clinical scientific meeting/seminar programs.
23 In the pandemic process, I am assigned to the polyclinic and clinical processes of COVID-19 patients.
24 I think we are successful as a health system in the fight against pandemic.

25 I think we are successful as a country in fighting pandemic.
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Table 2. Distribution of anxiety grade and age ranges

Med Science 2021;10(1):40-5

Degree of Anxiety
age 0-1 2 34 p
n % n % n %
39 and below 39 47.0 22 44.0 13 30.2
Between 40-49 28 33.7 22 44.0 18 41.9
0.228
Between 50-59
15 18.1 6 12.0 10 233 (LRy*=8.146)
60 and above 1 12 0 0.0 2 47
Total 83 50 43
Table 3. Relationship between anxiety degree and protective equipment
Degree of Anxiety
When I look at the pandemic cases, I do not have the protective equipment shortage p
0-1 2 34
Never / Never Disagree 7(8.4) 5(10.0) 3(7.0)
Rarely / Disagree 1(1.2) 2(4.0) 3(7.0)
Occasional / PartiallyAgree 10(12.0) 3(6.0) 7(16.3) 0.717
Mostly / Agree 16(19.3) 13(26.0) 9(20.9) (LRy2=6.918)
Always / FullyAgree 48(57.8) 26(52.0) 20(46.5)
No idea 1(1.2) 1(2.0) 12.3)
Table 4. Relationship between the degree of anxiety and the hospital studied, gender and encounter with COVID-19
Degree of Anxiety Anxiety degree P
0-1 0-1 2 3.4
In a pandemic hospital 65(47.1%) 41(29.7%) 32(23.2%)
. . . 0.776
0, 0, 0,
Type of hospital Hospitals that accept corona patients, 10(43.5%) 5(21.7%) 8(34.8%) (LRy2=1.872)
no corona cases 8(53.3%) 4(26.7%) 3(20.0%)
es 44(52.4% 25(29.8% 15(17.9%
Have you ever encountered COVID-19 patients? 4 ( ) ( ) ( ) (1144
no 39(42.4%) 25(27.2%) 28(30.4%) (x2=3.876)
yes 42(50.6%) 26(31.3%) 15(18.1%) 0.177
Did you examine a COVID-19 patient? (x2=3.465)
no 41(44.1%) 24(25.8%) 28(30.1%)
man 16(42.1%) 8(21.1%) 14(36.8%)
Gender 0.120 (32=4.241)
woman 67(48.6) 42(30.4) 29(21.0)
160 Discussion
W Never / Never Disagree . .- . . .
140 The attitude of the authorities brings success in the pandemic
120 u Rarely / process. The atti'tude of the countries in the pandemic process apd
the patient density are followed by the world through the media.
0 B Occasional / Partially Both the equipment adequacy and the capacity of the hospitals
80 Agree became one of the most important parameters here. Countries that
0 m Mostly / Agree took precautions previously in particular were more successful in
I ‘ this process. The satisfaction of the health worker is important for
40 = Always / Fully Agree the health system. If the system is good enough, it will be so good
20 in the tussle. In the survey results, it is seen that there is a general
5 M u L f Whia ldea satisfaction. (always; 39.77%, mostly; 35.80%, occasional; 18.18%,
L% B 3 8 U NS e L O rarely; 2.27%). The attitude of the units and local administrations

Figure 1. Distribution of the responses of the participants to the Clinical Activities
Impact Scale

studied here are also the parameters affecting the satisfaction.

In this process, the World Health Organization periodically updated
the guides and tried to reach all health workers in terms of both
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prevention methods and treatment (World health organization
whatsapp). Communication networks were created. New
developments were announced to the world quickly. As a result,
each specialty in the COVID-19 pandemic has begun managing its
division against the crisis.

During the COVID-19 pandemic period, biopsies and resections sent
for pathology assessment were reduced. However, emergency cases,
especially tumor cases, continued. According to the results of our
survey, 62.5% routine case acceptance was continued. However, it
was stated that the number of cases decreased significantly (39.2%).
The reason for this is that many hospitals in our country have been
converted to pandemic hospitals and postponed to reduce the risk of
transmission of elective cases depending on the guidelines.

When taking fresh samples, pathologists should be particularly
informed about the condition of COVID-19. In this regard,
pathologists want COVID-19 status to be indicated on the request
paper (always; 39.20%). Because especially in positive cases, it
should be more cautious. Care should be taken in both sampling,
preparation and microscopic evaluation. Since protective equipment
is not easy to use, especially positive cases must be reported [6,7].

Difficulties with the use of protective equipment are expressed on
many platforms. Even for a few hours, difficulties in basic needs
such as eating, going to the toilet and other problems have been
reported both in social media and in publications [10].

According to the results of the questionnaire, there was no general
change in the acceptance of the incoming material (we accept
cytological samples (always); 71.02%, we continue to accept routine
cases (always; 62.50%, mostly; 17.61%). There was no significant
delay in the conclusion of the cases. However, it is in close contact
with our colleagues and it is necessary to request a case to be sent
when only necessary [6,7].

The ratio of the formalin in the container in which the cases to be
sent in the formalin are placed should be ensured and should be sent
in the double container, if possible. The importance of this situation
has been determined in the guidelines [6,7].

According to the answers to the questions about frozen in our
survey, it was stated that the frozen practice continues, however the
number of cases decreased (always; 74,43%). Cytological materials
continued to be accepted. The usage rate could not be evaluated
clearly since the question of whether there is a biosafety cabinet or
not (not in the survey questions). Compliance with safety equipment
was high, especially in macroscopic sampling, the use of protective
equipment, and compliance with ventilation disinfection rules. There
was no problem with protective equipment. Participation in online
training programs increased during the pandemic period attending
seminars (all and nothing) at the same rates may possibly be related
to the unit and academic position he / she worked in.

In the diagnosis and treatment phase of COVID-19 positive cases,
medical pathologists were found to be assigned to a large extent
(63.6%) with varying frequency. The difference in frequency may
be related to the center studied, patient density, number of staff
and different business planning of the local authority. One of the
important factors is whether the hospital studied is a university
hospital, a hospital affiliated to the ministry of health, or a private
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hospital. As the majority of the ministry of health hospitals serve as
a pandemic hospital, it is likely to be more deployed.

From the outset regarding the pandemic functioning, manuals and
algorithms have been constantly updated by the authorities and
periodic needs have been determined. The staff was asked to work
in shifts against possible quarantine situations. In our survey, the
health system was found to be largely successful (72.6%).

In the guide published by the World Health Organization,
recommendations regarding the use of COVID-19 positive samples,
the definition of transportation conditions and how to deliver the
samples are specified in detail [6]. Since it is not known whether
patients without COVID-19 assessment are asymptomatic, it will
be more reliable to treat each case with caution and it will make the
health worker feel safe.

As mentioned earlier, it has been suggested that cytological samples
should be prepared and frozen assessment should be reduced unless
mandatory. It has been reported that cytopathological changes
in cytological samples contain nonspecific findings related to
pulmonary damage for COVID-19 [11].

In our opinion, in terms of being very infectious, if there is no
different diagnostic requirement, the evaluation requests should
be minimized. If it is not urgent, it should be postponed. Again, a
biosafety cabinet (level 2) is recommended in the manual (6,7). In
the units without a biosafety cabinet may pose a risk for droplet and
aerosol formation and contamination [6,7].

Examination of fresh tissue with frozen process which is performed
by freezing, if absolutely necessary, it should be requested.[6,7]If
frozen assessment is mandatory, technical and medical personnel
should take action by wearing protective equipment [6,7].
Laboratory workers and pathologists should wear appropriate
protective equipment such as goggles, medical mask, lab coat with
sleeves and specific gowns, gloves [6,7].

In 2019-nCoV cases, it should be prudent because it can form
aerosols in the cryostat.[12] Darnell et al. stated that formalin and
glutaraldehyde inactivate SARS-CoV depending on temperature
and time. They reported that formalin at 37 ° C or room temperature
significantly reduced the infectivity of the virus on the first day,
while glutaraldehyde inactivated SARS-CoV after 1-2 days of
incubation [6,7].

It is the most used fixative formalin in the routine. Since the biopsies
are small, they allow sampling on the same day, but it may be more
appropriate to postpone them a day later in terms of their protective
measures.

Duan et al. found that of several coronaviruses for 90 minutes at
56 ° C, 60 minutes at 67 ° C, and 30 minutes at 75 ° C. was not
contagious after exposure to heat [14].

As with other coronaviruses such as SARS and MERS, Kampf et
al. stated that COVID-19 can remain on inanimate surfaces such as
metal, glass or plastic for up to 9 days. However, it can be effectively
inactivated by standing for 1 minute with surface disinfection
procedures containing 62-71% ethanol, 0.5% hydrogen peroxide or
0.1% sodium hypochlorite [15].
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Duan et al stated that viral load is reduced with ultraviolet light in
the culture medium [14].

In macroscopic evaluation, knife incisions are injuries experienced
in routine. Such injuries may be important in terms of transmission
in macroscopic sampling during your pandemic process. 29
people (16.4%) stated that they were injured at varying frequency.
Afterwards, when asked whether they had problems with COVID-19,
13 people (7%) stated that they had problems at different frequencies.
These two situations may be related to each other or they may be
two independent situations. Nevertheless, utmost attention should
be paid to measures during the pandemic process, which has many
unknowns.

In all processes, healthcare personnel also have a fear of serious
infection. They may develop behavioral responses due to fear of
infection. It is known that psychological factors play a vital role in
a person's success. Public health strategies used in the treatment of
epidemics are important. Health anxiety is important in influencing
the success or failure of each of the strategies implemented [16].

People with high health anxiety in viral outbreaks can develop
incompatible safety behaviors. These can be included excessive
handwashing, social withdrawal, and panic attacks. In order to avoid
all these behaviors, public health recommendations and guidelines
recommended by the authority should be followed in the management
of epidemics. In pandemics, those with high health anxiety may
have extreme points that may have negative consequences for the
individual and society. For example, unnecessary stockings can be
made (eg hand sanitizer, medicines, protective masks, foods). Low
health anxiety can also have negative effects on health behavior or
result with neglection. In this period, the attitude of decision makers
is very important in directing the society [16].

While uncertainty was more intense in the first months of the
pandemic, this situation has eased at the moment. Guidelines and
algorithms, and an increase in the number of healing patients give
hope to society.

When we look at anxiety levels in our survey, it was seen that the
level of anxiety was significantly low. The reason for this may be the
reduction of the pandemic table, as we mentioned above. When we
examine the table again, it was seen that anxiety was lower in the
people who examined a COVID-19 patient. This may be because
they have seen the controllability of the disease. The higher rate
in women may also be related to the emotional differences of the
female male gender or due to the excess of women in the sample
(p=0.228).

Conclusion

As a result, medical pathologists continue to do their part in the
pandemic process by either continuing their routine services
or working actively in the COVID-19 outpatient clinic. No
contamination was detected in our routine, as there was no shortage
of protective equipment supply and elective cases were delayed.
According to our colleagues at the front line of medical pathologists,
the risk of infection was low. The biosafety cabinet is especially
necessary for the safe preparation of infectious materials. As always,
positive solidarity with our colleagues continues in the pandemic
process.
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Abstract

@OE0
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In this retrospective study, we aimed to investigate the factors affecting glycemic control in patients with type 2 diabetes mellitus (DM) treated with oral antidiabetic
drugs (OADs). From 2019 to 2020, type 2 DM patients treated with OADs were included in this study. Patients less than 18 years old and those treated with insulin were
excluded from the study. The patients were divided into two groups according to HbA1C levels as follows: good glycemic control (GGC) (<7%) or poor glycemic control
(PGC) (7). Of the 505 type 2 DM patients, 270 (53.5%) were female. There were 194 (38.4%) patients in the GGC group and 311 (61.6%) in the PGC group. The rate
of marriage and employment were higher in the GGC group than those in the PGC group. Likewise, education level and, and high-density lipoprotein were higher in the
GGC group than those in the PGC group. In the multivariate analysis, being married (odds ratio [OR], 0.39), duration of DM (OR, 1.12), having a high-school graduate
(OR, 0.43), triglyceride level (OR, 1.001), and high-density lipoprotein level (OR, 0.979) were the factors affecting glycemic control. In this study, we found that being
married and having a higher education level and high-density lipoprotein level were associated with GGC in type 2 DM patients treated with OADs.

Keywords: Glycemic control, oral antidiabetic drugs, marital status, body mass index

Introduction

Diabetes is a major cause of death globally. The prevalence of type
2 diabetes mellitus (DM) is approximately 6.4% in adults, ranging
from 3.8% to 10.2% by region. The incidence of undetected
diabetes is estimated to be 50% in some areas. Type 2 DM is
characterized by insulin resistance and relative impairment in
insulin secretion, resulting in hyperglycemia. The prevalence of
DM markedly increases by obesity and sedentary lifestyle [1-3].

DM is associated with a high prevalence of micro- and macro-
vascular diseases. about %50 of patients experience one of the
following vasculary complications which adversely impact
employment, absenteeism, and business productivity; myocardial
infarction, stroke, end-stage kidney disease, retinopathy, and foot
ulcers, [4, 5].

In response to insulin resistance, Hyperinsulinemia may play an

*Coresponding Author: Aysegul Sakin , Department of Internal Medicine,
University of Health Sciences, Van Research and Training Hospital, Van, Turkey
E-mail: mdaysegulsakin@gmail.com

important role in formation of several abnormalities including
hypertension, low serum high-density lipoprotein (HDL) level,
and high serum low-density lipoprotein (LDL) level [6].

Good glycemic control (GGC) in DM is associated with a lower
risk of microvascular complications. A lower glycated hemoglobin
(HbA1C) level is associated with improved long-term outcomes.
Several randomized trials have demonstrated a beneficial effect of
intensive treatment on outcomes in DM. A reasonable treatment
target for most DM patients is to lower the HbA1C level below
7.0% [7-9].

Aggressive multifactor risk reduction lowers the risk of micro- and
macro-vascular complications. Cardiovascular risk reduction must
be the most important priority for all patients. A decrease in serum
lipids, smoking cessation, blood pressure control, exercise, diet,
and weight-loss are important factors for a GGC [10, 11].

In addition to exercise, body mass index (BMI), antidiabetic drugs,
sociocultural factors, education level, and economic conditions
affect glycemic control. In this retrospective study, we aimed to
investigate the factors affecting glycemic control in type 2 DM
patients treated with oral antidiabetic drugs (OADs).
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Material and Methods
Study population

A total type 2 DM 505 patients treated and followed from 2019
through 2020 at Yiiziincii Y1l University Hospital were enrolled. Of
these patients, 270 (53.5%) were female. The median age was 56
years (range, 30—85). Patients older than 18 years and were treated
with OADs for type 2 DM were included.

Data collection

The patients’ gender, age, marital status (married or unmarried),
family history of DM, employment status (unemployed or
employed), education level (illiterate, elementary, high school, or
college), duration of DM, BMI, hypertension, and total cholesterol,
triglyceride, LDL, HDL, HbA 1C, and fasting plasma glucose (FPG)
levels were obtained from the archive files. BMI was calculated
by the weight divided by the height squared. The patients were
divided into two groups according to HbAIC level as follows:
GGC=HbA1C<7% and poor glycemic control (PGC) =HbA1C>7%.

Ethics committee approval

This study was conducted in accordance with the Declaration of
Helsinki, and it was approved by the Ethics Committee of Yiiziincii
Y1l University (ID:2020/06-05).

Table 1. Patients data.
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Statistical analysis

The Statistical Package for Social Sciences 22.0 for Windows
software (IBM Corp., Armonk NY, 2013) was used for all statistical
analyses. Descriptive statistics are presented as the mean, standard
deviation, minimum, and maximum for numerical variables and as
the frequency and percentage for categorical variables. The Student
t test was used to compare numerical variables with a normal
distribution between two independent groups, whereas the Mann—
Whitney U test was used to compare variables without a normal
distribution. Chi-square analysis was used to compare the ratios
between the groups. Monte Carlo simulation was applied when the
conditions were not met. The determinant factors were examined
by logistic regression analysis. The Enter model was used with
parameters having a p<0.05. The statistical significance level was
p<0.05.

Results

Of the 505 DM patients, 270 (53.5%) patients were female, and 235
(46.5%) were male, with a median age of 56 years (range, 30-82).
About 91.5% of the patients were married and 394 (78%) patients
had a family history of DM. The median duration of DM was 6.6
years. About 362 (71.7%) patients had hypertension. The mean
HbA1C and FPG levels were 8.0% and 153 mg/dl respectively. The
lipid levels are shown in Table 1.

Characteristics n &
Gender Female 270 53.5
Male 235 46.5
Age(years) Median (min-max) 56 (30-85)
Marital status Unmarried 43 8.5
Married 462 91.5
Family history of DM Absence 111 22.0
Presence 394 78.0
Employment status Unemployed 349 69.1
Employed 156 30.9
Education level Illiterate 65 12.9
Elementary education 289 57.2
High school 104 20.6
College 47 9.3
Duration of DM Mean + SD (median) 6.6+6.3 (5.0)
BMI Overweight 59 11.7
Normal weight 219 43.4
Obese 227 45.0
Hypertension Absence 143 283
Presence 362 71.7
Total cholesterol mg/dL 208.2+46.6 (202.0)
Triglycerides mg/dL 180.5+121.0 (157.0)
Low-density lipoprotein mg/dL 125.7+39.1 (120.0)
High-density lipoprotein mg/dL 47.4+13.4 (46.0)
HBAI1C 8.0+2.1 (7.4)
Fasting plasma glucose mg/dL 153.0+64.8 (131.0)

Abbreviations: BMI, Body mass index; DM, Diabetes mellitus
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Among 505 patients, 194 (38.4%) were in the GGC group, and
311 (61.6%) were in the PGC group. There were no statistically
significant differences between the groups in terms of gender, age,
BMI, total cholesterol levels, and LDL levels. The family history
of DM, employment status, education level, duration of DM,
hypertension status, triglyceride levels, HDL levels, HbAlc levels,
and fasting plasma glucose levels significantly differed between the

Table 1. Patients data according to glycemic control status.
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groups (Table 2).

In the multivariate analysis, the duration of DM (p<0.001), marital
status (p=0.027), education level (p<0.001), triglyceride level
(p=0.029), and HDL level (p=0.010) were the factors affecting
glycemic control (Table 3).

Good glycemic control

Poor glycemic control

Characteristics P
n % n %
Gender Women 108 55.7 162 52.1
Male 86 44.3 149 479 0433
Age(years) Median (min-max) 56.0 (30-85) 57.0 (30-85) 0.763
Marital status Unmarried 9 4.6 34 10.9
Married 185 95.4 277 89.1 0014
Family history of DM Absence 57 29.4 54 17.4 0.002
Presence 137 70.6 257 82.6
Employment status Unemployed 120 61.9 229 73.6 0.005
Employed 74 38.1 82 26.4
Education level Illiterate 19 9.8 46 14.8
Elementary education 87 44.8 202 65.0
High school 61 31.4 43 13.8 <0001
College 27 13.9 20 6.4
Duration of DM Mean + SD (median) 4.5+5.0 7.9+6.7 <0.001
BMI Overweight 26 134 33 10.6
Normal weight 87 44.8 132 424 0.433
Obese 81 41.8 146 46.9
Hypertension Absence 74 38.1 69 222
<0.001
Presence 120 61.9 242 77.8
Total cholesterol mg/dL 205.5+43.2(198) 209.8+48.7(48.7) 0.463
Triglycerides mg/dL 152.2+83.1(136.5) 195+137.7(170.0) <0.001
Low-density lipoprotein mg/dL 122.2+39.3(119.5) 127.5+38.8(123.0) 0.209
High-density lipoprotein mg/dL 49.7+12.5(48) 45.9+13.7(45.0) <0.001
HBAIC 6.3+0.3(6.4) 9.0+2.0(8.4) <0.001
Fasting plasma glucose mg/dL 109.2+17.6(108.0) 180.3+68.4(165.0) <0.001

Abbreviations: BMI, Body mass index; DM, Diabetes mellitus

Table 3. Multivariate analysis for glycemic control.

Characteristics OR %95 CI p
DM time Year 1.120 1.071-1.172 <0.001
Marital status Married vs. Unmarried 0.393 0.172-0.899 0.027
Family history of DM Presence vs. Absence 1.523 0.940-2.456 0.087
Employment status Employed vs. Unemployed 0.975 0.615-1.544 0.913
Illiterate(Ref.) <0.001
Elementary education 1.410 0.728-2.728 0.308
Education level High school 0.431 0.202-0.919 0.029
College 0.571 0.236-1.382 0.214
Triglycerides mg/dL 1.003 1.000-1.005 0.029
High-density lipoprotein mg/dL 0.979 0.962-0.995 0.010

Abbreviations: DM, Diabetes mellitus
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Discussion

In the present study which represents real-life data, we aimed to
evaluate the factors affecting glycemic control in type 2 DM patients
treated with OADs, using. We observed that glycemic control was
better in patients who were married and had a shorter duration of
DM, a higher education level, a low triglyceride level, and a high
HDL level .

Diabetes is a chronic disease with a rapidly increasing prevalence
worldwide due to genetic factors and negative changes in lifestyle,
such as obesity and physical inactivity. As of 2010, the prevalence of
diabetes was 6.4% in the adult population and it is expected to reach
7.7% in 2030. DM is a main cause of morbidity and mortality in the
world and in our country, with an increasing frequency despite new
advances in its treatment [12, 13].

Since sedentary lifestyle and obesity are the two most important
determinants of diabetes, lifestyle changes are the main approach
to prevent and treat the disease. Lifestyle changes also have a
positive effect on all risk factors, including hyperglycemia. It is
indispensable in all stages of the disease [14-16]. Previous studies
have shown that healthy lifestyle changes can prevent or delay DM
and reduce the risk by 44-58%, emphasizing that regular exercise
is critical in preventing complications and achieving GGC [16-19].

In a study conducted by Yanik et al., 57.0% of the patients were
treated with OADs. The average time to diagnosis in individuals
with diabetes was 9.5 years, and 60.4% of the patients had a family
history of DM. In this study, it was determined that self-sufficiency
increased when the education level of individuals increased.
However, no statistically significant differences were found in
the self-sufficiency level according to gender, marital status, or
employment status of individuals with diabetes [20].

In the study of Citil et al., there was no statistically significant
difference between the genders in terms of metabolic control level;
as the duration of the disease progressed, the rate of patients with
good metabolic control decreased; and as the education level
increased, the rate of patients with good metabolic control increased
significantly. In the study, 71.8% of the DM patients had another
chronic disease, with hypertension, hyperlipidemia and coronary
artery diseases being the most prevalent [21]. In our study, patients
with low glycemic control were found to have HT more frequently.

Previous studies have shown that the frequency of diabetes decreases
when the education level increase [22, 23]. In other studies, the DM
prevalence was higher among those with a family history of diabetes
[24-26]. Additionally, some studies have shown that hypertension
increases the incidence of DM [27, 28]. In our study, the relationship
between these factors and glycemic control was examined and we
found that glycemic control was better in patients who had a shorter
duration of DM, were married, and had a high school education.

Mahato et al. found that in patients with HbAlc greater than 7%,
the total cholesterol, LDL, and triglyceride levels were higher than
in those with HbAc less than 7%; however, the HDL cholesterol
level did not significantly differ between the two groups[29]. Khan
et al. found a positive correlation between HbA lc and triglycerides
and a negative correlation between HDL cholesterol and HbA1C.
However, there were no significant correlations among LDL, total

Med Science 2021;10(1):46-50

cholesterol, and HbA1C [27]. In our study, glycemic control was
better in patients with a low triglyceride level and high HDL level
and there was no relationship between total cholesterol and LDL.
Our study has some limitations. It was a single-centered retrospective
study. In addition, we did not know which OADs were used for DM.

Conclusion

In conclusion, we found that glycemic control was better in patients
who were married and had a shorter duration of DM, high school
education, low triglyceride level, and high HDL level. In these
patients, we recommend that more efforts should be paid to lower
the triglyceride level. Increasing the HDL level may help improve
glycemic control.
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Abstract

@O0
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Metabolic syndrome (MS) has close association with nonalcoholic fatty liver disease (NAFLD) and is characterized by insulin insensitivity, central obesity, dyslipidemia,
hypertension and high glucose levels. This study aimed to define the prevalence of MS, insulin resistance and diabetes among subjects with NAFLD. Patients and meth-
od: In a tertiary center, patients diagnosed to have fatty liver disease by ultrasound were included. Cases with drug and/or alcohol use and liver diseases were excluded.
Anthropometric measures were applied. Fasting glucose, insulin, c-peptide and transaminase levels were measured. Oral glucose tolerance test was applied to all cases.
Homeostasis Model Assessment-Insulin Resistance (HOMA-IR) index was calculated. Insulin resistance was defined as HOMA-IR >2.7. ATP III criteria were applied for
diagnosis of MS. 230 patients were enrolled. 141 patients (61.3%) were female. Mean age was 50.3+10 (18-95) years. Mean body-mass index (BMI) was 30.5+10.6 (18-
50). Mean HOMA index was 3.3+2.6 (0.5-26.5). Impaired fasting glycemia was diagnosed in 78 (33.9%) patients, while impaired glucose tolerance and type 2 diabetes
were diagnosed in 65 (28.3%) and 51 (22.1%) patients, respectively. MS prevalence among patients with NAFLD was 56.5%. MS was present in 73.2% of patients with
HOMA index > 2.7. Independently from BMI, insulin resistance is high in patients with NAFLD. Transaminase levels did not change with MS among NAFLD patients.
NAFLD is associated with increased prevalence rate for metabolic syndrome, insulin resistance and type 2 diabetes.

Keywords: Nonalcoholic fatty liver disease, metabolic syndrome, insulin resistance, HOMA

Introduction

Nonalcoholic fatty liver disease (NAFLD) is defined as hepatic
steatosis in patients without other causes, drug use and heavy
alcohol consumption (females >20 gr/day, males>30 gr/ day)
for secondary hepatic fat accumulation [1-3]. NAFLD may
potentially advance to cirrhosis and is accepted as a considerable
cause for cryptogenic liver disease [4,5]. NAFLD has worldwide
distribution with different prevalence rates. Prevalence of
NAFLD is 10-30% in whole population in different countries
[6,7]. Estimated prevalence of NAFLD in the US is 19% to 46%
[7,8]. Imaging-based global NAFLD prevalence was estimated as
25.24 % by a recent meta-analysis. According to this estimation,
Middle East (31.79%) and South America (30.45%) have the
highest prevalence rates [9]. Age > 45, obesity (BMI > 30), central
obesity (defined as waist/hip ratio over 0.9 in men or over 0.85 in.

*Coresponding Author: Filiz Araz, Baskent University, Adana Dr. Turgut Noyan
Training and Research Hospital, Gastroenterology, Adana, Turkey,
E-mail: filizaraz2@hotmail.com

women, and waist >102 ¢cm in men or >88 cm in women), presence
of type 2 diabetes mellitus, family history of type 2 diabetes and
dyslipidemia are major risk factors for NAFLD [10].

Components of metabolic syndrome are presence of hyperglycemia,
abdominal obesity, dyslipidemia, and hypertension [11,12]. MS is
related with insulin resistance, high risk of type 2 diabetes and
development of atherosclerotic cardiovascular disease [13]. In
order to prevent associated macrovascular complications of type
2 diabetes, it is critical to diagnose prediabetes which is defined
as impaired fasting glycemia and/or impaired glucose tolerance
[14,15].

NAFLD and MS have close associations. Some evidence supports
common pathogenetic mechanisms for these two entities. Due
to its close relationship with insulin resistance, obesity and
dyslipidemia, NAFLD was referred as liver manifestation of MS
[16]. Higher MS prevalence has been reported among patients
with NAFLD. MS is also related with higher risk of steatohepatitis
and fibrosis among NAFLD patients [17].

This study aimed to define the prevalence of MS and its components,
including insulin resistance, type 2 diabetes and prediabetes,
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among adult patients with NAFLD who were diagnosed during
routine examinations and have no known systemic disease.

Material and Methods
Patient characteristics

This prospective study was conducted at outpatient clinic of
Internal Medicine department in Cukurova University. Adult
subjects who were diagnosed as NAFLD by ultrasonography and
had no known diabetes and/or liver disease were included into the
study.

Patients were excluded if they had any one of following criteria;

1. Diagnosis of type 2 diabetes, chronic hepatitis B, chronic
hepatitis C, cirrhosis, congestive cardiac failure or renal
failure.

2. Heavy alcohol consumption (females >20 gr/day, males>30
gr/ day)

3. Druguse (including amiodarone, corticosteroid, methotrexate,
tamoxifen and oral contraceptives)

4. Jejunoileal by-pass or wide small intestinal resection, 5.
Malignancy

5. Total parenteral nutrition
6. Hypo or hyperthyroidism
7. Pregnancy

Laboratory analysis and measurements

Height, weight and waist circumference of all patients were
recorded. Basal laboratory examination including fasting blood
glucose, insulin, c-peptide, transaminases, albumin, lipid profile,
thyroid stimulating hormone, HbA1C, C-reactive protein and
Apo-B were performed. Oral glucose tolerance test (OGTT) with
75 gr glucose load was applied to all subjects. Formula was used
to calculate Homeostasis Model Assessment-Insulin Resistance
(HOMA-IR) index for each subject.

Definitions

ADA criteria was used to diagnose type 2 diabetes [18]. Subjects
with fasting glucose level > 126 mg/ dL or 2-hour plasma glucose
level > 200 mg/ dL during OGTT using glucose load of 75 gr or
random plasma glucose level > 200 mg/ dL were diagnosed as
type 2 diabetes. Impaired fasting glycemia was defined as plasma
glucose level of 100-125 mg/dL. Plasma glucose level of 140-199
mg/ dL 120 minutes after glucose load was defined as impaired
glucose tolerance. Systolic blood pressure of 120-139 mm Hg
and diastolic blood pressure of 80-89 mm Hg were accepted as
prehypertension [19].

The formula using fasting glucose and fasting insulin levels was
used to calculate HOMA-IR. HOMA-IR >2.7 was accepted as cut
off to define insulin resistance [20,21].

HOMA-IR=[ Fasting glucose (mmol/L)x Fasting insulin (mU/
ml)]/22.5 ATP III criteria defines the metabolic syndrome as
having three of the following five criteria [11].
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*  Central obesity (waist circumference >102 cm in male and
>88 cm in female)

e Serum triglycerides >150 mg/dL or drug treatment for
hypertriglyceridemia.

e Serum high-density lipoprotein (HDL) cholesterol <40 mg/dL
in male and <50 mg/dL in female

* Blood pressure equal or higher 130/85 mmHg or taking
antihypertensive medication

*  Fasting plasma glucose (FPG) >110 mg/dL or taking anti-
diabetic medication.

Cukurova University Institutional Review Board approved this
study.

Statistical analysis

SPSS 15.0 software was used to perform statistical analyses.
Parameters were expressed as Mean = SD or n (%). Continuous
variables were compared by Student’s t-test. For comparison of
categorical variables, Pearson Chi-squared test was used. For
comparing variables of more than two groups, ANOVA test was
applied. For Spearman’s coefficient, p <0.05 was accepted as
significant.

Results

Two hundred and thirty adult subjects who were diagnosed as
AFLD by ultrasonography and had no history of diabetes and/
or liver disease were enrolled into the study. Mean age of whole
cohort was 50.3£10.6 (18-95) years. One-hundred and forty-one
(61.3%) of all patients were female. Mean level for fasting glucose
was 101.39427.9 (69-364). Mean HOMA-IR index was 3.3£2.6
(0.5-26.5). Demographic and laboratory parameters of patients are
shown in Table 1.

Fasting blood glucose level was normal in 138 (60%) subjects,
while 78 (33.9%) and 14 (6.1%) of patients were diagnosed as
impaired fasting glycemia (IFG) and type 2 diabetes, respectively.
After OGTT, impaired glucose tolerance (IGT) was present in
65 (28.3%) subjects, while type 2 diabetes was diagnosed in 51
(22.1%) of all subjects.

Among 75 (32.6%) subjects with family history of type 2 DM,
IFG was present in 22 (29.3%) and type 2 DM was present
in 20 (26.2%) subjects. Among 155 (67.4%) patients with no
family history of type 2 DM, IFG and type 2 DM were present
in 43 (27.7%) and 31(20%) subjects, respectively. For NAFLD,
having family history of type 2 DM did not significantly affect the
diagnosis rate of type 2 DM or IFG.

BMI was normal (18.5-25) in 26 (11.3%) subjects. For 91 (39.6%)
and 70 (30.4%) subjects BMI was between 25-29.9 and 30-35,
respectively. For 43 (18.7%) patients BMI was over 35. Table 2
shows characteristics of patients by BMI. Diagnosis of IGT and
type 2 DM did not significantly differ by BMI (p: 0.10).

Fifty-nine (27.5%) of 230 subjects had normal blood pressure.
Prehypertension was present in 41 (17.8%) of all subjects. 130
(56.5%) subjects had hypertension or were treated for hypertension.

Metabolic syndrome by ATP-III criteria was present in 56.5% of

52



doi: 10.5455/medscience.2020.07.07.134

patients with ultrasound diagnosed NAFLD. MS was present in
57.9% of females, while it was present in 54.4% of males (p: 0.610).
Among subjects with MS, mean HOMA-IR was 2.5+16 (0.5-14.2),
while for subjects without MS, mean HOMAIR was 3.9 2.4 (1.2-
16.5) (p: 0.0001). Table 1 shows patient characteristics according
to the presence of metabolic syndrome. Metabolic syndrome
was detected in 93 (73.2%) out of 127 subjects whom HOMA-
IR was >2.7 (Table 3). HOMA-IR was positively correlated with
increasing component of ATP III criteria (r=0.409, p=0.0001).

Insulin resistance was not affected significantly by BMI in this

Table 1. Demographic and biochemical parameters of patients
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study. Mean HOMA-IR was 2.79 +2.33 for subjects with BMI <
25. For subjects with BMI of 25-29.9 and 30-35, mean HOMA-IR
were 2.94 +1.81 and 3.92+ 3.51, respectively. Mean HOMA-IR
was 3.6 £2.0 for subjects with BMI > 35 (p: 0.059). HOMA-IR did
not show any correlation with BMI (p: 0.061, r: 0.124).

Mean ALT level was 33.2 + 22.1 (6-143) U/L. In 53.5% of all
subjects, ALT level was > 25 U/L. In 48.7% of all subjects ALT
level was >30 U/L. Among our patients with NAFLD, presence of
metabolic syndrome was not related with significant elevation in
transaminase levels (p>0.05).

All patients (n:230) MS (n: 130) No-MS (n: 100) P
Female n (%) 141(61.3) 81 (57.9) 60 (42.1) 610
Age (years)* 50.3£10.6 51.4+£10.5 49+ 10.6 .096
Body-mass index (kg/m?)* 30.5+£4.9 31.4+4.9 29.4+4.8 .002
Waist circumference* 104.8+£10.0 107.849.2 100.8+£ 9.8 .0001
Fasting blood glucose (mg/dl)* 101.39+27.9 108.7+£34.8 91.9+£8.5 .0001
OGTT 2h blood glucose (mg/dl)* 142.8+52.7 157.7+ 58.7 124.3+36.8 .0001
Fasting insulin (mU/ml)* 13.2+ 8.1 15.1£9.1 10.7+£5.7 .0001
C-peptide (ng/ml)* 3.1£1.1 3.5+1.2 2.6+0.8 .0001
HOMA-IR* 33423 3.9+2.4 2.5£1.6 .0001
HbAI1C (%)* 5.840.8 6.0+0.8 5.5+0.5 .0001
AST (U/L)* 28.0 £15.4 28.8+16.1 27+ 14.6 388
ALT (U/L)* 33.2422.1 33.2+21.4 33.2+23.2 988
Total cholesterol (mg/dl)* 200.5+53.8 204.9+54.3 196.3+49.8 218
HDL (mg/dl)* 48.3+13.9 43+10.6 55.1£13.8 .0001
LDL (mg/dl)* 120.7+42.2 122.8+44.8 118.1+38.6 406
Triglyceride (mg/dl)* 163.8+92.8 194.0+101.8 124.7+60.8 .0001
APO-B (mg/dl)* 95.8+28.5 101.2427.3 88.84+28.6 .001
CRP (mg/L)* 7.1£9.2 7.7+9.2 6.4+9.2 268

Assessment-Insulin Resistance, CRP: C-reactive protein, AST: Aspartate aminotransferase, ALT: Alanine Aspartate aminotransferase, Apo-A: Apolipoprotein-A,
Apo-B: Apolipoprotein -B, HDL: High density lipoprotein, LDL: Low density lipoprotein, TG: Triglyceride * Mean + Standard Deviation

Table 2. Characteristics of patients by Body-Mass Index.

BMI<25 n=26 BMI: 25-29,9 n=91 BMI: 30-35 n=70 BMI>35 n=43 p
Age (years) 51.47+10.9 49.8 +11.8 51.3+£9.3 49+9.7 619
Systolic blood pressure (mm-Hg)* 121.5+ 18 129 £20.2 136 + 18.7 139.7+ 19,4 .0001
Diastolic blood pressure (mm-Hg)* 70.7+12.3 77.6+13.4 83.5+12.8 85.6+13.9 .0001
Fasting glucose (mg/dl)* 110+57.5 100.9 +24.5 101 +21.4 979+ 14.4 366
OGTT 2h glucose (mg/dl)* 136.9 +36.1 133.5+57.0 152.7+49.6 149.4 +53.8 .103
Insulin (mU/L)* 11.1+9.6 11.8£6.3 14.9+£9.96 14.4+6.6 .030
C-peptide (ng/ml)* 2.84 +1.43 2.93+0.97 337+1.25 32+1.0 .068
HOMA-IR* 2.79 +£2.33 2.94+1.81 3,92+3.51 3.6+2.0 .059
HDL (mg/dl)* 48.1+20.8 48.71 +12.9 494+13.9 46.0 +10.2 .646
LDL (mg/dl)* 124.2 + 60.6 127.7+4.5 111.8 +35.3 1183 +31.2 112
TG (mg/dl)* 1584+71.3 157.0+103.4 182.4 £94.7 151.6 +74.3 247
APO-B (mg/dl)* 9224293 100.1 +33.2 94.4+243 91.1+22.5 .286
CRP (mg/L)* 79+11.6 73+11.4 55+3.7 9.03+8.5 240

OGTT: Oral glucose tolerance test, HOMA-IR: Homeostasis Model Assessment-Insulin Resistance, CRP: C-reactive protein, HDL: High density lipoprotein, LDL:

Low density lipoprotein, TG: Triglyceride. * Mean + Standard Deviation.
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Table 3. Prevalence of metabolic syndrome by HOMA-IR groups

MSn (%) Non-MSn (%) All patients n (%)

HOMA-IR<2.7n (%)  37(35.9) 66 (64.1) 103 (44.8)
HOMA-IR> 2.7 n (%) 93 (73.2) 44 (26.8) 127 (55.2)
Total n (%) 130 (56.5) 100 (43.5) 230 (100)

p: 0.0001. MS: Metabolic syndrome, HOMA-IR: Homeostasis Model Assess-
ment-Insulin Resistance

Discussion

NAFLD has worldwide and increasing prevalence. It has been
reported in 10-30% of general population in different countries
[6,7]. It has wide disease range from simple steatosis to
steatohepatitis and severe fibrosis. NAFLD has the potential for
progressing to liver cirrhosis [4,6,22]. Although the pathogenesis
of NAFLD has not been fully clarified, insulin resistance has
been accepted to play key role in disease pathogenesis [23,24].
A robust relationship between metabolic syndrome and the risk
for future diagnosis of type 2 diabetes has been demonstrated
[25,26]. Metabolic syndrome also designates high cardiovascular
disease risk. Patients with NAFLD frequently have one or more
components of metabolic syndrome [17].

As reported in NHANES 111, MS is present in 22% of general
population in USA [27]. But prevalence is higher among patients
with NAFLD. Hamaguchi et al. reported the MS to be present
among 194 (41%) of 478 males and 33 (29%) of 113 females
with ultrasound diagnosed NAFLD [28]. In a study by Marchesini
et al., MS was reported in 88% of patients with biopsy-proven
steatohepatitis, while 53% of patients with simple steatosis had
MS. In that study, presence of MS in NAFLD was found to be
associated with steatohepatitis and severe fibrosis [17]. In our
study, MS by ATP III criteria was detected in 56.5% of all patients
with NAFLD. Study populations, histological or radiological
diagnosis of NAFLD or the criteria used to define MS may cause
differences in reported prevalence rates. We used ultrasonography
for diagnosis of NAFLD in our study. Ultrasonography was found
to be 89% sensitive and 93% specific for diagnosis of steatosis,
especially moderate to severe steatosis [29].

Insulin resistance is closely associated with NAFLD. Marchesini
et al reported mean HOMA-IR as 1.8 +0.6 in controls, while it
was 3.3 £1.0 in patients with NAFLD [24]. Another study with
histologically proven 64 NAFLD patients with mean BMI of 28
+3.5 reported mean HOMA-IR as 2.7+ 1.7. But mean HOMA-IR
among those with MS was 3.6 +2.1 [20]. In our study, for 127
(55.2%) of all patients, HOMA-IR was >2.7. Among patients with
MS, 73.3% had HOMA-IR >2.7.

The association between NAFLD and MS is bidirectional. Features
of MS are common in NAFLD and on the other hand presence
of MS components increase the risk of developing NAFLD [2].
NASH was reported to be more progressive as the components of
metabolic syndrome increase in number. In that study by Ampuero
et al, NASH was found to be more frequent in both obese and
non-obese metabolically unhealthy patients than metabolically
healthy patients (both obese and non-obese). Thus, they pointed to
greater impact of metabolic status than obesity on NAFLD-related
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liver histology [30]. Independent of obesity, insulin resistance was
reported to be associated with NASH [23]. Similarly, HOMA-IR
did not show any correlation with BMI in our study.

As compatible with our study, Saely et al. reported increase in
HOMA-IR score with increasing components of MS, namely
number of ATP III criteria. They concluded that HOMA-IR
and MS were predictive for increased incidence of vascular
outcomes [31]. Increased diabetes risk, higher MS prevalence and
insulin resistance in NAFLD associate this entity with increased
cardiovascular risk.

According to TURDEP study in Turkey, 15% of subjects between
age 40 and 60 years were newly diagnosed with IGT and/or type 2
diabetes [32]. This ratio has been reported as 44% among NAFLD
patients in Turkey [33]. In an extensive cohort including 3091
patients with NAFLD, IFG was reported in 44.1% of patients [34].
Another prevalence study reported IGT in 42.3% of 661 patients
with NAFLD [35]. Presence of NAFLD has been reported to be
associated with 2-fold increased risk for type 2 diabetes even
though age, gender, BMI and ethnicity were similar [36]. In our
study, 50.4% of NAFLD patients had IGT and/or type II diabetes.

Apo-B was shown to be a better predictive than LDL for coronary
events [37]. In our study, patients with MS had significantly
higher mean Apo-B levels. Similar association was also reported
by Sattar et al. In that study, patients having normal HDL and
high Apo-B levels had higher BMI, waist circumference, fasting
insulin and lower insulin resistance compared to patients having
normal Apo-B and high non-HDL cholesterol level in whole
cohort. Among patients with MS according to NCEP criteria,
waist circumference and fasting insulin were higher in normal
HDL/ hyper Apo-B group. They associated the increased Apo-B
levels with higher cardiovascular disease risk for patients with
hypertriglyceridemia [38].

Conclusion

In conclusion, prevalence rates of insulin resistance, type 2
diabetes and metabolic syndrome were increased among patients
with NAFLD. Due to the increased cardiovascular risk, diagnosis
and early treatment of these comorbidities has critical importance.
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Abstract

Comparison of Single-use Flexible Ureterorenoscopy (SF-URS) with Reusable Fiberoptic Flexible Ureterorenoscopy (RF-URS) is one of the most popular subject in
Endourology. Flexible Ureterorenoscopy (F-URS) is the gold standard method used in the treatment of kidney and ureteral stones smaller than 2 cm and together with
ESWL.SF-URS has been widely used along with RF-URS. Our study aims to analyze retrospectively RF-URS and SF-URS in terms of effectiveness, reliability and
cost. 200 patients who underwent F-URS due to renal stones were included in our study. Patients were divided into 2 groups: 100 patients who underwent SF-URS and
100 patients who underwent RF-URS. Mean age of the two groups was 49.58, 50.24 in the RF-URS and SF-URS groups, respectively. The presence of hypertension
and diabetes, Body Mass-Index (BMI), and stone characteristics were recorded, and postoperative stone-free rates, duration of hospital stay, duration of operation, post-
operative hemoglobin loss, postoperative urosepsis, and auxiliary procedures were evaluated. A cost effective analysis was carried out. The demographic data and stone
characteristics of both groups were similar and there was no statistically significant difference (p> 0.05). The SF-URS group was found to be more advantageous in terms
of the duration of operation (p<0.05). Other operational data were similar to each other and no statistically significant difference was found (p>0.05). The RF-URS group
was found to be more advantageous after a cost-effective analysis (p<0.05). SF-URS has an advantage over RF-URS in terms of image quality, ease of use and duration
of operation. RF-URS was found to be more advantageous in a cost-effective analysis. In terms of other operational data, both procedures were similar. Well-designed

prospective randomized controlled trials are needed.

Keywords: Flexible URS, kidney stone, RIRS, stone

Introduction

Renal stone disease is one of the most common diseases in daily
urology practice [1]. With the advanced technologies, minimally
invasive procedures for kidney stones and ureteral calculi have
become prominent. Although the treatment method for the stone
depends on the size and location of the stone, percutaneous
nephrolithotomy is recommended for the treatment of kidney
stones greater than 2 cm, whereas ESWL (Extracorporeal
Shockwave Lithotripsy) and Flexible Ureterorenoscopy (F-URS)
are recommended as the gold standard for stones smaller than 2 cm.
Especially in ESWL-resistant stones, the most important treatment
method is F-URS [2-5]. Furthermore, F-URS can be used for all
age groups, from pediatric patients to geriatric patients, thanks to
its low complication rates and its less invasive intervention [4,5].

*Coresponding Author: Mustafa Erkoc, Beylikduzu State Hospital, Department
of Urology, Istanbul, Turkey. E-mail: mustafa.erkoc@yahoo.com

With the technological developments in laser systems, and
considerable improvements in imaging methods, F-URS is also
used for much larger stones [6].

Although the stone size of 1-2 cm has been specified as the optimal
usage range in studies, Flexible URS can also be used for stones
up to 3 cm [7]. Recently, Single-use Flexible Ureteroscopes
(SF-URS) have been developed as an alternative to Re-usable
Fiberoptic F-URS (RF-URS). While RF-URSs in our clinic use
fiber-optic imaging systems, SF-URSs uses digital video imaging
systems. This difference enables SF-URS to be more advantageous
in terms of weight of the device and vision quality [8]. These two
types of URS used in the treatment have been discussed in terms of
effectiveness, reliability and cost, and have recently been a popular
topic to popular publications [9]. Although there have been some
studies on this subject in the literature, there is a need for more
studies comparing these two groups. Reusable digital F-URS
devices are also used in the treatment of renal and ureteric stones.
There are studies about this device; however, it is not available in
our clinic [10]. Accordingly, our study aims to analyze RF-URS
and SF-URS in terms of effectiveness, reliability and cost.
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Material and Methods

This study was carried out with the Okmeydani Training and
Research Hospital Ethics Committee’s approval dated 16.04.2019
and numbered 1234.Informed consent form was obtained from
all patients.The type of the study was retrospective. Two hundred
patients who underwent operations due to kidney and ureteral
stones were included in the study. RF-URS was applied to
100 of the patients, and SF-URS was applied to the other 100.
Patients between 20-70 years of age with renal pelvis or proximal
ureteral stone size of 10-24 mm, and who did not receive prior
surgical treatment, were included in the study. Patients who had
previous surgical treatments, used anticoagulants, had serious
additional comorbidities and had congenital kidney anomalies
were excluded. All operations were performed by a single surgeon.
Patients underwent a routine hemogram, biochemistry tests, INR
and urine culture before the operation. Unenhanced abdominal
computerized tomography was applied to all patients before the
operation. In addition, contrast imaging methods were applied to
the patients if necessary. Firstly, the urethra, bladder and ureter
were observed by semi-rigid URS in all patients. Then, a guide-
wire was left in the kidney. A ureteral access sheath (Navigator
HD Boston Scientific 11-13 F) was introduced through guide wire.
In patients in which ureteral access sheaths could not be placed,
direct access was made through the guide. Double J(DJ) stents
were placed in 40 patients, where it was not possible to enter the
ureter and they were re-operated on 4 weeks later. The stone was
found by F-URS. With a Holmium Yag laser (QUANTA Holmium;
Yag laser litho DK30 watt) device, stones were pulverized. Laser
settings were standard for all patients (1.2 Joule,8 Heartz,9.6
Watt).DJ stents were applied to all patients after the operation.
The kidney and urinary system were monitored by using X-rays
24 hours after the operation. DJ stents were removed from patients
two weeks later. The Storz Flex-X2 Flexible Ureteroscope was

Table 1. Demographic data and stone characteristics
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used as the RF-URS device. A total of 3 RF-URS devices were
used in 100 patients. Since the first RF-URS device broke down
after the 35" patient, and the second RF-URS device broke down
after the 72" patient, they were replaced with a new one. The
AnQing Eu Single-Use Digital Flexible Ureteroscope(Shanghai
AnQing Medical Instrument Co.,Shangai,China) was used for
each patient as the SF-URS device.

The patients were classified into two groups, being RF-URS
and SF-URS. The presence of hypertension and diabetes, Body
Mass-Index (BMI), stone location, stone size, stone density
and hounsfield unit (HU) score of all patients was recorded.
Postoperative stone-free rates, length of hospital stay, operating
time, loss of postoperative Hb loss, postoperative urosepsis,
ESWL and the data on whether a second operation is needed or
not were recorded. The stone-free rate was determined according
to unenhanced abdominal computerized tomography applied
3 months after the operation. A cost-effective analysis of the
operation was examined. The data were analyzed by using
Statistical Package for the Social Sciences, V. 22.0 (SPSS; SPSS
Inc, Chicago, IL, USA). Continuous variables were compared
by independent samples t-tests in case the variables had normal
distribution according to Kolmogorov-Smirnov test. Otherwise
the Mann Whitney-U test was used. Categorical variables were
compared by chi-square or Fisher exact tests, as appropriate. The
value of (p<0.05) was considered as statistically significant.

Results

Demographic data and stone characteristics of the patients were
analyzed. The age, gender, BMI, stone density at tomography,
stone size, operation-side and stone locations were examined,
and no statistically significant difference was found (p>0.05). The
demographic and stone characteristics of the patients are shown in
detail in Table 1.

Parameters RF-URS(100) SF-URS(100) P value
Age(y) mean+SD 49.58+12.58 50.24+12.12 0.630
Sex n%

Male 72(72%) 70(70%) 0.952
Female 28(28%) 30(30%) 0.782
BMI (kg/m?), mean +SD 26.07+4.55 25.84+3.56 0.756
Stone CT density (Hu), mean +SD 978.42+288.28 1012.52+290.48 0.236
Stone size (mm), mean+SD 15.84 +£5.15 16.18+5.32 0.872
Operation Side n%

Right 60(60%) 58(58%) 0.932
Left 40(40%) 42(42%) 0.898
Stone Location

Upper Calix 2 3 0.728
Mid Calix 3 3 1.000
Lower Calix 25 25 1.000
Pelvis 32 30 0.882
Proximal Ureter 38 39 0.920
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The mean operation time was found as 72.48 +24.32 and 58.14 +
18.68 minutes in the RF-URS and SF-URS groups, respectively,
and statistically significant difference was found (p <0.05). Stone-
free rates of the patients were 83 (83%), 85 (85%) in the RF-URS
and SF-URS groups, respectively, and no statistically significant
difference was found (p>0.05). Durations of hospital stay were
found to be 1.92 + 0.32 and 1.74 £+ 0.28 days in the RF-URS

Table 2. Operational data of patients and cost-effective analysis
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and SF-URS groups, respectively, and no statistically significant
difference was found (p> 0.05). Also, after analyzing the rates of
hospitalization due to secondary intervention rates, postoperative
hemoglobin loss, and postoperative urosepsis, no statistically
significant difference was found (p >0.05). Operational data of the
patients is summarized in Table 2.

Parameters RF-URS(100) SF-URS(100) P value
Operating time (mn) 72.48+24.32 58.14+18.68 0.0098
Duration of hospital stay (day) 1.92+0.32 1.74+0.28 0.236
Stone free rate n% 83(83%) 85(85%) 0.732
Secondary intervention (ESWL,Operation) n% 17(17%) 15(15) 0.584
Postoperative hemoglobin loss (g/dl) mean + 0.842+0.392 0.834+0.348 0.968
Postoperative urosepsis n % 2(2%) 2(2%) 1.000
Cost Effective Analysis Per Patient(USD) 465 1100 0,012

A cost-effective analysis on the patients was carried out for the
F-URS costs only, since the patients' operation procedures were
the same except for F-URS. Cumulatively, in the SF-URS group,
the single-use URS cost in our country was USD 110.000, and the
cost per patient was USD 1.100. A total of three F-URS devices
were used for 100 patients in the RF-URS group. 35 patients
used the first RF-URS device and 37 patients used the second
RF-URS device. The study was completed without any failure in
the 3rd device. The price of the RF-URS device we use in our
country is around USD 15.000. There is no difference between the
maintenance and exchange costs for the devices in our country.
Therefore, the devices are exchanged. Sterilization of RF-URS is
performed via the hydrogen peroxide device. In our hospital, each
application costs 15 US Dollars. A total of 100 applications would
create a sterilization cost of 1500 US Dollars. Cumulatively, the
cost in the RF-URS group was USD 46.500. The cost per patient
was approximately USD 465. A statistically significant difference
was found (p<0.05).

Discussion

AF-URS plays an important role in the treatment of kidney stones
smaller than 2 cm. After the use of F-URS devices as a treatment
modality, they have become the gold standard method due to low
stone-free rates and complication rates [11]. In a study consisted
of 279 patients conducted by Elbir et al, stone-free rate was found
to be 78.4%, therefore, it was found that F-URS was an effective
and reliable method in proximal ureters and kidney stones [12]. In
addition, there are studies that suggest that it may be an alternative
to PCNL for kidney stones greater than 2 cm [13]. Furthermore, it
has been demonstrated that F-URS can be used effectively in all
age groups [4,5,14].

SF-URS devices have been recently preferred due to their easy
portability and better image quality compared with RF-URS
devices. Salvado et al. examined the effectiveness of SF-URS
in 71 patients. Their stone-free rates were as follows: 97.9% in
stones smaller than 10 mm, 95.4% in stones between 10-20 mm,
and 78.9% in stones greater than 20 mm. They reported that

SF-URS technique is a reliable and effective method in kidney
stone surgeries [15]. Many studies are available comparing the
effectiveness of SF-URS and RF-URS devices. Davis et al. found
similar stone-free rates for both procedures in a systematic review
of 11 studies including 466 patients. This study demonstrated that
SF-URS devices are easier to use and have better image quality
compared with RF-URS devices, but it was stated that a cost-
effective analysis should also be done [16]. Qi et al. divided 126
patients into two equal groups and compared SF-URS and digital
reusable F-URS differently other studies. They demonstrated that
SF-URS can be used as a reliable and effective method like digital
reusable F-URS [9].

With the emergence of the comparable outcomes of SF-URS in
terms of the stone free and complication rates, and with more
favorable ergonomic advantages compared with RF-URS, the two
methods are starting to be compared in terms of cost-effectiveness.
Hennessey DB et al. examined both procedures in terms of cost-
effectiveness and demonstrated that RF-URS is more advantageous,
especially in hospitals with a high number of patients [17]. In the
systematic review in which Talso et al. and PETRA URO Group
analyzed 19 studies to compare both procedures in terms of cost-
effectiveness, they found that RF-URS was more advantageous,
although both methods had similar effectiveness rates [18].

Unlike other studies, our study found that SF-URS is more
advantageous than RF-URS in terms of operating time. It also
revealed that both procedures have similar results and are
consistent with the literature in terms of stone-free rates, duration
of hospital stay, and postoperative hemoglobin loss. Additionally,
in accordance with the literature, RF-URS is more advantageous
in terms of cost-effectiveness. Despite the fact that the costs of
SF-URS are high, it should be considered that it provides ease
of learning without the fear of breaking down particularly in
hospitals, which offer assistant training; and that the breakdown of
RF-URS device would result in higher costs. In addition, it should
be noted that a substitute device is required in hospitals where
RF-URS device is used as a measure in the case of breakdown.
The experience of the surgeon is of utmost importance in F-URS.
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The studies have shown that RF-URS has an economic life of 24-
44. Our study is in line with the literature [9,18]. We could also
say that our surgeon, who implements the operation procedure, is
experienced in the field [5].

There are various limitations in our study. Our study is retrospective,
and the duration of fluoroscopy was not recorded. Furthermore,
the high costs of the devices in our country should also be taken
into consideration. In addition, it should be considered that the
economic life of the RF-URS could vary based on the experience
of the surgeon and localization of the stone. The operation
period is approximately 20% shorter in the SF-URS group when
compared to the other group. This does not affect the operation
costs in the RF-URS group statistically; however, it may increase
them to a certain extent. Considering that the consumables to be
used in both procedures are similar, the cost of staff, cleaning and
nursing services is 25 USD per operation in our country, which is
negligible when compared to other costs [19]. It was not included
in the data of the study as it was not recorded.

Conclusion

SF-URS devices were found to be more advantageous than RF-
URS devices in terms of the ease of use, image quality [8] and
operating time. RF-URS was found to be more advantageous in
terms of cost-effectiveness. There is a need for better designed
wide-range studies to support our results on this subject.
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Abstract

We evaluated patients diagnosed with type 1 DM who were followed at our clinic by conducting a retrospective chart review. Medical records of a total of 147 patients
with type 1 DM (70 females, 77 males) with a mean (+SD) age of 31.249.7 years were reviewed retrospectively. The study patients had a mean duration of follow-up of
13.949.5 years, mean duration of follow-up of 4+2.6 years at our clinic and a mean HbA Ic value of 8.3+2.1%. Microvascular complications were recorded in medical
files for 128 patients. There were 48 (37.5%) patients with at least one microvascular complication. Medical records showed that out of 128 patients, 23 (18%) had dia-
betic neuropathy alone, 4(3%) had diabetic retinopathy alone and 5 (4%) had diabetic nephropathy alone. Ten patients (8%) had both diabetic nephropathy and diabetic
retinopathy and 6 (4.7%) patients had all three microvascular complications. No significant difference was observed between patients with or without microvascular
complications in terms of HbAlc (HbAlc 8.3% versus 8.1%; p=0.85). A history of diabetic foot ulcer was present in 4 patients in the study sample (4/147=2.7% of all
patients). Twenty-two (15%) patients were on insulin pump therapy during follow-up. Insulin pump users had a significantly lower HbAlc value (7.9%) compared to those
not using insulin pump (8.5%) (p=0.02). At our clinic, special efforts are being made to ensure type 1 diabetic individuals have regular outpatient examinations. Despite
all these measures, our patients are still far from reaching their target HbA 1c values, suggesting that we have to do much more help patients achieve their glycemic goals.

Keywords: Type 1 Diabetes Mellitus (Type 1 DM), insulin pump, glycemic control, HbAlc, microvascular complications

Introduction

Type 1 Diabetes Mellitus (DM) is a chronic disease characterized
by absolute insulin deficiency. Individuals are often diagnosed
with this condition during childhood or young adulthood.
Since these individuals spend a significant portion of their
lives as diabetic patients, they face risk of developing micro-
and macrovascular complications of diabetes. Maintenance of
appropriate blood glucose regulation through replacement of
deficient insulin and protecting the individual from diabetes
complications are the major goals in the follow-up of type 1 DM
[1-3]. Microvascular complications of diabetes can be avoided and
even premature death due to macrovascular complications can be
prevented with the best possible glucose regulation [4-5]. Many
international bodies recommend targeting a HbAlc level below
7% [6,7] but unfortunately this is not a very target to achieve [8].

*Coresponding Author: Gulsah Elbuken Tekirdag Namik Kemal University
Faculty of Medicine, Department of Endocrinology Metabolism, Tekirdag, Turkey
E-mail: gelbuken@yahoo.com.tr

Two common methods are used for the treatment that relies of the
principle of replacement of deficient insulin. One of these methods,
the “intensive insulin therapy” generally consists of administration
of 1 basal insulin and three injections of short-acting subcutaneous
insulin before meals. The second method is “insulin pump therapy”
that provides continuous subcutaneous insulin delivered from a
reservoir in the pump and infused into the body through a needle
set inserted under the patient’s skin. The insulin pump allows
administration of short-acting insulin before meals according to the
carbohydrate content of the meal [9,10]. The dose of insulin to be
infused by the insulin pump can be adjusted, offering the advantage
of dosage flexibility. However, compared to conventional intensive
insulin therapy, insulin pump requires multiple measurements
of blood glucose and also is more costly due to its expensive
equipment such as infusion set. Moreover, insulin pump therapy
requires active involvement of the patient in his or her own therapy
including the need to calculate the carbohydrate content of the meal,
perform more frequent self-monitoring of blood glucose and adjust
the insulin infusion rate to meet their needs. In theory, patients
using insulin pump should have improved glucose regulation.
However, failures in administration and monitoring may preclude
achievement of target glucose values [11,12]. Therefore, we aimed
to retrospectively review the data of type 1 DM patients using or not
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using insulin pump who are being followed at our clinic.
Material and Methods

Medical records of a total of 147 patients with type 1 DM were
reviewed retrospectively.

The study was approved by the local Ethics Committee of the Medical
Faculty of the Tekirdag Namik Kemal University and performed in
accordance with Good Clinical Practice procedures and the current
revision of the Declaration of Helsinki (No: 2020.246.11.06).

Results

Mean (£SD) age of 70 females and 77 males was 31.2+9.7 years.
No difference was observed between females and males in terms of
mean age and the duration of diabetes.

The mean age of patients at the time of type 1 DM diagnosis was
17.6%9.1years. The study patients had a mean duration of follow-up
of 13.9+9.5 years, mean duration of follow-up of 44+2.6 years at our
clinic and a mean HbA Ic value of 8.3+2.1% (Table 1).

Table 1. Demographic, clinic and diabetes-related characteristics of patients
with type 1 diabetes

Parameter/(unit) D]/;Z?':;i:in((;;l)r)d Min Max
Age (years) 31.2+£9.7 17 67
Age at DM diagnosis 17.6+9.1 1 40
Duration of DM (years) 13.949.5 1 44
Duration of follow-up at our clinic (years) 4£2.6 1 10
HbAlc (%) 8.3+2.1 56 132

*HbAlc value is expressed as %.

Twenty-two (15%)patients were on insulin pump therapy during
follow-up. Insulin pump users had a significantly lower HbAlc
value (7.9%) compared to those not using insulin pump (8.5%)
(p=0.02) (Table 2).

Table 2. HbA Ic values in insulin pump users versus non-users

Mean+ Standard Devi-

Parameter Insulin pump use ation (SD) P
Yes (n=22) 7.9+1.7
HbAlc* (n=147) 0.02
No (n=125) 8.542.3

*HbA lc value is expressed as%.

A total of 128 patients were evaluated for microvascular
complications of diabetes. While diabetic nephropathy can occur
even at the onset of “microalbuminuria”, patients with a glomerular
filtration rate (GFR) less than 60 ml/min/1.73 m? were defined
as having diabetic nephropathy in the present study. Patients
with findings of proliferative or non-proliferative retinopathy
included in the ocular examination records were considered as
having diabetic retinopathy. Diabetic neuropathy was recorded as
present or absent based on whether the patient had complained
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of bilateral distal symmetric sensory neuropathy. There were 48
(37.5%) patients with at least one microvascular complication.
Medical records showed that out of 128 patients, 23 (18%) had
diabetic neuropathy alone,4 (3%) had diabetic retinopathy alone
and 5 (4%) had diabetic nephropathy alone. Ten patients (8%) had
both diabetic nephropathy and diabetic retinopathy and 6 (4.7%)
patients had all three microvascular complications. A history of
diabetic foot ulcer was present in 4 patients in the study sample
(4/147=2.7% of all patients).Patients with diabetic foot ulcer had
all microvascular complications in addition to diabetic neuropathy.
Although patients without microvascular complications had a
lower mean HbAlc than in patients with such complications, the
difference was not statistically significant (Table 3).

Table 3. HbA Ic levels based on the presence or absence of microvascular
complications

Microvascular com- Mean+ Standard

Parameter plications Deviation (SD) F
Yes (n=48) 8.3£1.5
HbAlc* (n=128) 085
No (n= 80) 8.1£1.7

*HbA lc value is expressed as %.

Of 22 insulin pump users, 7 (31.8%) had at least one microvascular
complication. Diabetic neuropathy alone was present in 6 patients
and 1 patient had all three microvascular complications. The latter
patient had DM for 25 years. Among 22 insulin pump users, those
with microvascular complications were older, had a longer duration
of diabetes and higher HbAlc levels compared to those without
microvascular complications. While age and DM duration were
statistically significantly different between patients with or without
microvascular complications, HbAlc levels were not significantly
different (Table 4).

Table 4. Clinical features of 22 insulin pump users with or without microvascular
complications

Parameters Age DM duration HbAle
(years) (years) (%)
Microvascular complications present 4534127 27 1410.1 83415
(n=7)
Microvascular complications absent 299473 128048 74214
(n=15)
p 0.02 <0.01 0.17

*HbAlc value is expressed as %.

Among 48 patients with microvascular complications, mean HbAlc
level was 8.9£2 % in 41 patients not on insulin pump treatment and
8.3%£1.5 % in 7 patients on insulin pump treatment, (p=0.13).

“Regular follow-up patients” were defined as those with HbAlc
follow-up visits at least every 3 months and “irregular follow-up
patients” were those who had follow-up visits at an interval of more
than 3 months or less than 4 HbAlc visits per year. Patients with
“regular follow-up” appeared to have a lower mean HbAlc value
versus “irregular follow-up” patients but the difference did not reach
statistical significance (Table5).
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Table 5. HbAlc levels according to the follow-up status

Parameters  Follow-up Status Mean= Standard Deviation (SD) p
Regular (n=76) 8.2+2.4
HbAlc (n=147) 0.14
Irregular (n=71) 8.5£1.9

*HbAlc value is expressed as%

Discussion

Patients with type 1 DM are at risk for diabetes complications
because the underlying pathophysiology is absolute insulin
deficiency and the diagnosis occurs at an early age. Poorly
controlled diabetes has been recognized to be a risk factor for
microvascular complications in type 1 diabetic patients since
the Diabetes Control and Complications Trial (DCCT) [1,2].
Although all physicians engaged in diabetes follow-up strive to
achieve good glycemic control, unfortunately the outcomes fall
short of expectations. The major finding of the present study was
that patients with type 1 DM failed to achieve the desired HbAlc
values. However, our results are consistent with those reported
by international cohort studies [13-16]. Interestingly, median
HbAlc values which were retrospectively reviewed in a New
Zealand study published in 2020 closely match our results [17].
Failure to attain target HbAlc values as observed in the current
study may be associated with many physician- or patient related
factors. Patient-related factors include poor adherence to insulin
therapy leading to irregular insulin injections and even missing
some doses, inadequate administration of insulin doses due to
fear of hypoglycemia and non-compliance to exercise and diet.
Physician-related factors include lack of proper education of
diabetic patient by the healthcare provider on the physiopathology
of diabetes, management of hypo- and hyperglycemia and
diabetes complications as well as low frequency of patient follow-
up visits and limited time dedicated for an individual. Being far
away from target HbAlc values in our patients indicates that we
need to take more stringent measures to improve educational and
follow-up activities for type 1 DM patients at our clinic. Our
findings underscore the need for tighter glycemic control in both
patients receiving intensive therapy and patients using insulin
pump to attain glycemic targets and type 1 diabetic population
should be followed more closely and more frequently than type
2 diabetic population [18]. Unfortunately, little information on
hypoglycemic episodes was included in the medical records of
our patients. This is one of the most important shortcomings
that we face during follow-up of our patients. Hypoglycemic
episodes should be investigated and recorded at each visit for
all patients. We occasionally observe elevated glucose values
in type 1 diabetic population due to fear of “hypoglycemia”. It
would be possible for us to reduce the development of chronic
complications by providing more comprehensive patient
education on the management of hypoglycemic episodes and
setting more stringent glycemic targets in type 1 diabetic patients
[19-22].

Due to the retrospective nature of our study, the patients could
not be assessed for macrovascular complications of diabetes.
While a total of 147 patients were evaluated, only 128 of them
were questioned with regard to microvascular complications
as noted in their records. Thus, a microvascular complication
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rate of 37.5% (48/128) may not reflect the true prevalence of
microvascular complications in our sample. Based on our
findings, diabetic neuropathy alone was present in 18%, diabetic
retinopathy alone in 3%, diabetic nephropathy alone in 4% of
the patients; 8% of patients had both diabetic nephropathy and
diabetic retinopathy and4.7% of patients had all 3 microvascular
complications. Thus, 22.5% of the patients had symptoms of
neuropathy, 15.7% had symptoms of retinopathy and 17.7% had
symptoms of nephropathy. These figures are consistent with the
rates of microvascular complications reported for patients with
poorly controlled diabetes [12,15,19,23]. However, such high
rates might have been detected in our study due to inclusion of
patients evaluated for microvascular complications, particularly
neuropathy. Furthermore, since our outpatient clinic is part of a
tertiary health-care facility, more complicated patients may have
presented for medical help.

Although the study patients with microvascular complications
had relatively low HbAlc levels, statistical significance was
not observed. However, the fact that HbAlc levels are far
away from target glycemic goals in both groups suggests that
the subset of patients without microvascular complications are
at risk for developing such complications. The DCCT trial was
the first and most important study to show the significance of
good glycemic control to both prevent the appearance (primary
prevention) and the progression of microvascular complications
(secondary intervention) in type 1 diabetic individuals and later
studies corroborated these findings [1,2,3,19]. The prevalence
of microvascular complications may vary according to the time
lived with diabetes and whether the glycemic control is good or
poor for an individual patient. Also, the criteria used for defining
neuropathy, retinopathy and nephropathy may result in variable
rates.

In the current study, microvascular complications were present
in 7 of 22 patients on insulin pump therapy. Among those
patients with microvascular complications, 6 had only diabetic
neuropathy with no nephropathy or retinopathy. One patient
with all three microvascular complications was both older and
had a much longer diabetes duration compared to other patients.
Patients who had microvascular complications were older and
had a longer duration of diabetes than those who did not. While
slightly elevated HbAlc values were found in individuals with
microvascular complications, the elevation was not statistically
significant. This suggests that HbAlc is not the sole factor
involved in the development of complications in type 1 diabetes
but the duration of diabetes may also have an impact .

Moreover, since our study was of retrospective nature, it is
not known how long these patients have been using an insulin
pump and whether the insulin pump was present before or after
complications occurred. In addition, slightly greater HbAlc levels
may have been found in individuals with chronic complications,
since slightlyhigh average blood glucose levels are desired
in such patients in order to protect them from hypoglycemia.
Further prospective studies are needed to demonstrate the impact
of the insulin pump on the occurrence of chronic complications
of diabetes.

In our study, “regular follow-up patients” were defined as those
with HbAlc follow-up visits every 3 months and no significant
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difference was found between these patients and “irregular
follow-up patients” with respect to HbAlc values. This suggests
that HbAlc follow-up visits every 3 months are not sufficient
alone particularly in type 1 diabetic patients. It also suggests that
all patients with type 1 diabetes should be more closely followed
than type 2 diabetic patients and possibly more frequently (at
an interval of less than 3 months) until they develop adequate
diabetes self-management skills.

Another important finding of this study was that patients using
insulin pump had relatively better HbA 1c values when compared
with other patients. This may be explained by the fact that insulin
pump users perform more frequent glucose measurements and
are able to increase or reduce their bolus insulin doses in a
flexible manner based on carbohydrate counting. It is known that
insulin pump has positive effects on "hypoglycemia, glycemic
fluctuation and quality of life" in individuals with type 1 DM.
One of the limitations of this study includes its retrospective
nature and lack of detailed information in patient files, which
precluded assessment of these important parameters.

However, this patient group is also far from being at their target
goals, suggesting that a more satisfactory and closer follow-up is
needed for insulin pump users [10,11,24].

Conclusion

At our clinic, special efforts are being made to ensure type 1
diabetic individuals have regular outpatient examinations.
In addition, patients are educated on carbohydrate counting
and insulin pump use is promoted at follow-up visits. Also,
individuals who wish to switch to insulin pump treatment are
supported by a physician, a dietitian and a diabetes education
nurse. Despite all these measures, our patients are still far from
reaching their target HbAlc values, suggesting that we have to
do much more help patients achieve their glycemic goals.
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Abstract

Adequate nutrition and physical activity are of great importance for the general health and school success of individual, and for preventing obesity, cardiovascular diseas-
es, diabetes mellitus, and cancer. The aim of study is to reveal the dimensions of the nutrition and physical activity behaviors of students in the 1-6 years of our medical
faculty. In this study, 670 people (58.6%) were reached. The dependent variables are physical activity, nutrition, and body mass index (BMI). 16.3% of the students were
overweight or obese; only 37.7% had a physical exercise at least one day a week. 29.4% of the students skip meals very often, 30.7% made a diet in the last 12 months.
Students BMI> 25 had less diet; use more addictive substances, less participate in organized activities; are members of the community to a lesser extent and personal
beliefs were found to be weaker. The most important variables affecting BMI are body perception and participation in organized activities. Living in a family home or
dormitory and having room are the factors that affect the nutrition behavior positively and at least one cigarette per day affects negatively. The most important factors
affecting adequate physical activity are to pay attention to weight, to make a holiday, to meet with friends in the evening and to study less than 2 hours per day. Being
upper grades, not participating in organized activities, and depressive mood are other factors cause physical inactivity. In conclusion, systemic exercise and eating habits
are insufficient. Students' positive habits are gradually decreasing as the period progresses. Faculty administrations should take measures for health promotion activities

and should concentrate on students who are in grades 4 and above.

Keywords: Nutrition research, obesity, exercise epidemiology, young adult

Introduction

Nutrition during adolescence and youth is of great importance
in terms of the continuation of the healthy life of the individual,
school success, obesity that may occur at later ages, also for the
prevention of chronic diseases [1,2]. A balanced nutrition should
be evaluated together with adequate physical activity. Both
nutrition and exercise have complementary effects especially in
the anthropometric development of the body in young people. The
importance of adequate and regular exercise for the development of
healthy lifestyle behavior patterns has been shown in many sources
in the literature. Physical inactivity is a changeable risk factor for
cardiovascular diseases and also it affects the medical management
of many physiological disorders such as hypertension, obesity,
cancer, diabetes mellitus, rheumatic diseases, and depression [3].

*Coresponding Author: Allahverdi Aghayev, Manisa Celal Bayar University,
Faculty of Medicine, Department of Boliim Belirtiniz Manisa, Turkey,
E-mail: aghayevallahverdi@gmail.com

The statistical data published by the WHO Regional Office for
Europe show that the prevalence of overweight in the European
Region is between 30-80% among adults, approximately 20%
among children and adolescents, and one-third of those are obese
[4]. In a study on 3rd-grade students in medical school in Greece,
it was found that one-third of students were overweight or obese
and BMI was a strong predictor for hypertension, also it had been
revealed that obese students had high cardiovascular disease risk
factors such as serum lipids and lipoproteins [5].

In several studies done on university students in Turkey, students
and young people were found to have poor and imbalanced
nutrition [6-9]. Obesity prevalence in youth has an increasing
trend in Turkey. Turkey Statistical Institute (TUIK) reported
obesity prevalence in young people as 3.3% in 2014 and 3.8% in
2016 [10]. Individual small studies reported a range between 5.3%
(Istanbul) and 23.7% (Bartin) [6, 7]

Nutritional behavior in adolescents and youth is influenced by

many individual characteristics such as health status, nutrition
information, personal belief, body image, nutritional preference,
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growth process, genetic effects, individual control; environmental
characteristics such as socio-cultural values, popular food,
family structure, friend effect, socioeconomic status, country
food production, food availability, and accessibility; and lifestyle
factors such as money or shortage of time [11, 12].

Although obesity is primarily a result of physical inactivity and
overfeeding, many additional individuals or social predisposing
factors of obesity may be listed as age, marital status, smoking
and alcohol habits, number of births, education level, occupation,
working conditions, and income level [11, 12].

When international data are examined in terms of physical
activity, we encounter different rates in university students in
different countries. For example, in a study conducted on 216
medical students in Sudan, 44.9% of students had low, 32% had
medium, 23.1% had a high level of physical activity [13]; in a
study conducted at the University of Belgrade Medical School
in Serbia, 15.3% of the students were physically inactive, 62.2%
were minimally active [14]; 43% of the medical students in
Poland exercised high, 45% had moderate exercise and 12% of
the students exercised inadequately [15]; whereas the medical
students of Kasturba (India) have a good physical activity at a rate
0of 61.9% [16].

The studies conducted in Turkey showed a very low-level
physical activity in university students: The rate of moderate to
high physical activity prevalence was only 17% among Hacettepe
University students [17] and around 19% in Istanbul Universities
[18].

Literature findings showed that physical activity rate has been
affected by various physical factors (accessibility, possibilities),
cultural factors (habit, perspective) and social environment (number
of participants, education level, urbanization, transportation).
However, when different demographic (population, economic
status, occupation) and biological factors (age, gender, heredity)
are examined, it was determined that physical inactivity increased
with age and males are more active than females. The rate of
exercise varies according to many psychological (mental state,
motivational) and emotional factors (enjoyment, relaxation, stress)
[19-20].

The aim of this study is to find the frequency of overweight and
obesity and physical activity behaviors of class 1-6 students of
Manisa Celal Bayar University School of Medicine in Manisa and
the predictive factors of overweight/obesity and physical activity.

Material and Methods

Study Population

TThe data of this cross-sectional study was extracted from a
comprehensive study titled “Health promotion behaviors and their
causality in medical faculty students [T1p fakiiltesi Ogrencilerinin
Saglig1 gelistirme davraniglari ve nedenselligi] ““. This research
is based on the analysis of nutritional and physical activity data
of a cross-sectional health promotion study that aims to reach all
students without any sample selection, including the students of
the class 1-6 students of Manisa Celal Bayar University Medical
Faculty, who were educated in the 2016-2017 academic year. The
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study data were collected in the lecture halls at the end of the
lecture and after the verbal information was given to the students
and the questionnaires were applied to the students who accepted
to participate. In the medical faculty of the MCBU, 1154 medical
students were studying in the period 2016-2017. The participation
rate of the study was 58.06%. When the participation rate was
evaluated according to the classes, the

participation rate was 87.4% for period 1, 57.1% for period 2,
61.7% for period 3, 58.3% for period 4, 32.6% for period 5 and
40.6% for term 6. The present study was approved by the Ethical
Committee of Celal Bayar University Faculty of Health Sciences
(ref n0:47114). The more details about the study population were
published elsewhere [21].

Dependent variables

Physical activity, nutrition habits, and Overweight/obesity are the
dependent variables of our study.

Physical activity

Three questions were asked using the WHO exercise definition
pattern to assess the physical activity variable: 1- "How often
do you do physical training for at least 30 minutes, enough to
sweat your underwear?; 2- “What physical activity do you do if
you exercise? (housework, running, hiking, sports activities or
other)”; and 3- “What is your status as a licensed athlete?". WHO
recommends that 18-64-year-old people should perform moderate
physical activity for a total of approximately 150 minutes per
week, often for at least two or three days a week and at least half
an hour a day [22].

Nutrition habits

We assessed nutritional habits by three questions: 1- skipping
meals; 2-weekly fruit consumption and 3- being on diet in the past
year.

Overweight/obesity

Overweight/obesity was assessed by Body Mass Index (BMI). BMI
was calculated by dividing the weight in kilograms by the square
of the weight in meters. The subcategories of BMI are as follows:
less than18 kg/m? were underweighted, the values between 18.00-
24.99 kg / m?> were normal and 25 kg/m? were overweighted or
obese.

Independent variables

Age, school class, family type, marital status, place of residence
(dormitory/family home/student house), own room, number of
siblings, education level of parents, family income, diagnosed a
disease requiring continuous use of medication in the individual
or his/her family, smoking-alcohol-addictive use situation,
thought about the body, attention to weight, giving importance to
general health and oral health, daily studying hours, participation
in organized activities, membership in the official or social
community, have a holiday in the last 12 months, sleep problems,
assessment of health status compared to last year, the hopes
about the future, the existence of affinities in which troubles and
happiness are shared, personal belief and mood variables were
questioned and evaluated as independent variables.
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The World Health Organization Well-Being Index (WHO 5) was
used to assess the depressive mood. WHOS is a 5-item scale that
evaluates emotional well-being within the last two weeks [23].

Univariate and multivariate analyses were conducted in this
study. Chi-square tests were used in the comparison of categorical
variables and Fisher's exact test in non-parametric conditions;
Student T-tests were used in the comparison of two means for
parametric conditions. Multivariate Logistic Regression models
were established by using the variables which were found to be
significant in the univariate analyses. SPSS 23.0 statistical package
was used in statistical analysis. Type 1 error was accepted as 0.05
or less in all hypothesis testing.

Results

A total of 670 students participated in this study. The mean age
of the participants was 21.25 + 2.18 and the median age was
21.00 (min: 17, max: 33). Only 5 students (0.7%) were married.
The other sociodemographic characteristics of the students were
presented in table 1. 33.7% of the students were living with their
families, 30.1% of them were living independently at their own
house single of with their friends. Only 24.2% of the students stay
in dormitories. 88.8% of the students have their individual own
rooms in the place where they stay; 9.7% had no siblings, 10.9%
had three or more siblings.

The distribution of the dependent variables is shown in Table 2.
The mean BMI was 22.38 + 3.66 and the median BMI was 21.95.
16.3% of the students were overweight or obese according to the
BMI values.

When asked about the frequency of doing physical exercise weekly
for at least 30 minutes and enough to sweat the underwear, About
one-third (37.7%) of the students were doing exercise at least one
day in a week, at least 30 minutes a day. The type of exercise is
35.2% walking, 25.5% sports activities, 19.1% household chores,
10.7% running, and 4.2% other activities such as yoga, pilates,
cycling, weight training, bodybuilding.

It was found that 12.2% of the students were involved in more than
one physical activity.

The frequency of skipping food (frequently or very frequently )
was 29.4% and the mean number of fruit consuming days was 3.55
+ 2.06 (median:3.00 days) and 30.7% of the students had a diet in
the last 12 months.

The distribution of the socio-economic and health risk variables
are given in Table 3. The 10.1% of the students have at least one
medically confirmed illness; 18.2% of the students are regular
smokers; 13.1% consume alcohol drinks at least once or twice a
week; 44.6% of the students have watched their weight; 18.2% had
no or very little concerns about their general health; 9.5% had no
or little emphasis on oral and dental health; 50.7% of them visited
a dentist at least once in the past year.

316 (47.2%) of the students reach daily news via social media,
92 (13.7%) via television, 80 (11.9%) via internet newspapers,
68 (10.1%) via e-mail, 43 (6.4%) via friends or neighbors and 38
(5.7%) via newspaper or magazine.
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Table 1. Socio-demographic characteristics of the study population

Gender Categories Frez];:;ncy
Class (Degree) 1 181 (27.0)
2 126 (18.8)
3 129 (19.3)
4 109 (16.3)
5 56 (8.4)
6 69 (10.2)
Marital status Single 658 (98.3)
Married 5(0.7)
Missing 7(1.0)
Living situation With family 226 (33.7)
Dormitory 162 (24.3)
With peers 202 (30.1)
Alone 80 (11.9)
Having own room Yes 595 (88.8)
No 73 (10.9)
Missing 2(0.3)
Family Type Extended family 49 (7.3)
Nuclear family 582 (86.9)
Fragmented family 39 (5.8)
Number of siblings None 65(9.7)
One or two 523 (78.1)
Three or more 73 (10.9)
Missing 9(1.3)
Educational status of mother Illiterate 17 (2.5)
Primary school graduate 111 (16.6)
Middle school graduate 43 (6.4)
High school graduate 165 (24.6)
College degree or more 333 (49.8)
Missing 1(0.1)
Educational status of mother Illiterate 9(1.3)
Primary school graduate 71 (10.6)
Middle school graduate 30 (4.5)
High school graduate 116 (17.3)
College degree or more 441 (65.9)
Missing 3(0.4)
Family income staus Hig::]r)gzriltfri;nily 304 (45.4)
Lower than family 50 (7.5)

expenditure
Equal to family expenditure 313 (46.7)
Missing 3(0.4)
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Table 2. Distribution of variables questioning physical activity and nutrition

Variables Categories Frequency (%)
Physical Activity
Never 85 (12.7)
Occasionally 332 (49.6)
1-2 days in a week 137 (20.4)
Physical activity frequency
3-4 days in a week 80 (11.9)
5-6 days in a week 14 (2.1)
Everyday 22(3.3)
Chores 128 (19.1)
The most common type of physical activity
Running 72 (10.7)
Walking 236 (35.2)
Living situation Sports activities 171 (25.5)
Other 28(4.2)
I'm still a licensed athlete 9(1.3)
Being a licensed athlete I was a licensed athlete in the past 134 (20.0)
I don't have a license 521 (77.8)
Nutrition
Less than 18.0 36 (5.4)
18-24.99 455 (67.9)
BMI 25-29.99 86 (12.9)
30 and over 23(3.4)
Missing 67(10.0)
Never 164 (24.5)
Seldom 307 (45.8)
Frequency of skipping meal Sometimes 156 (23.3)
Often 41 (6.1)
Missing 2(0.3)
Never or 1 day 90 (13.4)
2 or 3 days 285 (42.5)
How many days do you consume fruit in a week? 4 or 5 days 154 (23)
6 or 7 days 130 (19.4)
Missing 11(1.6)
Yes 206 (30.7)
Diet in the last year No 452 (67.5)
Missing 12(1.8)
Too thin 9 (1.3)
Thin 68 (10.7)
Just right 352 (52.5)
Body image perception
Fat 206 (30.7)
Too fat 31 (4.6)
Missing 4(0.6)

67



doi: 10.5455/medscience.2020.07.146 Med Science 2021;10(1):64-76

Table 2 continued.

Never 72 (10.7)
Seldom 227 (33.9)
Do you watch your weight? Sometimes 264 (39.4)
Often 106 (15.8)

Missing 1(0.1)

Friend recommendation 17 (2.5)

Measuring body weight 94 (14)

Tight clothes 45 (6.7)
The factor that determines the behavior to pay attention to weight Discontent with physical appearance 264 (39.4)
Health 68 (10.1)

Sport 6(0.9)
Missing 176(26.3)

Table 3. Distribution of social and health risk variables that affect nutrition and physical activity behavior

Variables Categories Frequency (%)
Yes 222(33.1)
Existence of a person have a chronic disease in the family
No 448(66.9)
Yes 68(10.1)
Having chronic disease No 597(89.1)
Missing 5(0.7)
Evet 172 (25.7)
Smoking at least one cigarette a day for six months or more
Hayir 498 (74.3)
Everyday 122 (18.2)
Occasionally 46 (6.9)
Keeping smoking
Quit 90 (13.4)
Don’t smoke 412(61.5)
Never 307 (45.8)
Occasionally 138 (20.6)
One time or more in a month 133 (19.9)
Frequency of consuming alcoholic beverages . .
One time or more in a week 77 (11.5)
Everyday 11 (1.6)
Missing 4(0.6)
Yes 43 (6.4)
Addictive substances use (except smoking/alcohol intake) No 622 (92.8)
Missing 5(0.7)
None 16 (2.4)
Very little 106 (15.8)
Taking care of general health
Not bad 402 (60.0)
Quite well 146 (21.8)
None 7(1.0)
Very little 57 (8.5)
Taking care of oral health Not bad 315 (47)
Quite well 288 (43)
Missing 3(0.4)
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Table 3 continued.

In the past year 340(50.7)
In the past 2 years 93 (13.9)
In the past 3 years 37(5.5)
The last dental visit
4 years or more 94(14.0)
I’ve never been 101(15)
Missing 5(0.7)
Never 138(20.6)
Alittle 228(34.0)
Somewhat 153(22.8)
Frequency of any sleep problems
Much 89(13.4)
A great deal 55(8.2)
Missing 7(1.0)
Very strong(excellent) 171(25.5)
Fairly strong(good) 31(47.3)
Slightly strong(Not good 113(16.9
Spirituality/Personal beliefs gy g(Not good) (16.9)
Not strong(poor) 62(9.3)
Missing 7(1.0)
I have 570(85.0)
I haven’t(absent) 36 (5.4)
Presence of intimate friendship
Uncertain 60 (9.0)
Missing 4(0.6)
0-4 hours 549(81.9)
Daily average study duration More than 4 hours 94 (14.1)
Missing 27(4.0)
Never 59 (8.8)
Spending time with friends after school One or two days a week 294 (43.9)
Three days or more a week 317 (47.3)
0-2 hours 234 (34.9)
2-4 hours 216(32.3)
Time spent on social media in a day
4 hours or more 159 (23.7)
Uncertain 61(9.1)
0-10 days 308 (46.0)
Vacation length in last year
More than 10 days 362 (54.0)
Yes 184 (27.5)
Membership of non-governmental organization or of social group No 475 (70.9)
Missing 11(1.6)
Never 233(34.8)
Seldom 317(47.3)
Participation of organization as music band theater group. dance Sometimes 84(12.5)
group, except sport organizations ’
Often 24(3.6)
Missing 12(1.8)
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When considering the academic burden and social activities of the
students, we saw that students were studying 2.59 + 1.79 days a
week and %14 of them were studying daily four hours and over,
and 2.69 + 1.97 days in a week were spending time outside with
friends in the evenings. The mean and median annual vacation days
of the students were 18.2 and 10 days respectively, excluding their
family visit days, whereas %16.7 had never gone on vacation in
the past year. The average screen time (via the internet or cellular
phones) was 3.64 + 2.58 hours a day.

570 (85.1%) students had a friend who could share their worries
or happiness. When asked what depth was shared with friends
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who were known to share their troubles, in which 73.6 of these
friends are intimate with close friends. 11.1% of the students were
hopeless or very hopeless but the future and 48.6% of them were
hopeful or very hopeful and 27.5% of them were members of any
official social community (association, sports club, community,
etc.). Only 34.8% did not participate in non-sports organized
activities such as music groups, theater groups, chess club, dance,
foreign language education. 21.5 of the students reported severe
sleep problems; 44.1% had depressive mood in the last two weeks
according to WHO criteria (WHOS).

Univariate statistical analysis results are given in Table 4.

Table 4. Relationship between nutrition and physical activity and independent variables (Univariate analysis)

Variables BMI >25 kg/m?* Regular and adequate  Adequate physical
n (%) nutrition n(%) activity n(%)
First-grade 20 (13.1) ***74 (40.9) **%92 (50.8)
Class(degree) 2nd, 3rd, 4th and 5th grades 77 (20.2) 144 (34.3) 147 (35.0)
Final-grade 12 (17.4) 9(13.0) 14 (20.3)
With family or dormitory 274 (80.8) ***171 (44.1) **165 (42.5)
Living Situation
With peers or alone 220 (83.3) 56 (19.9) 88 (31.2)
Yes 99 (18.4) ***214 (36) 223 (37.5)
Having own room
No 10 (15.6) 12 (16.4) 29 (39.7)
None 14 (23.0) *33 (50.8) 29 (44.6)
Number of siblings One or two 83 (17.8) 169 (32.3) 196 (37.5)
Three or more 10 (15.2) 23 (31.5) 26 (35.6)
Yes 35(22.0) **%*39 (22.7) 65(37.8)
Smoking history
No 74 (16.7) 188 (37.8) 188 (37.8)
Everyday 23 (20.5) ***19 (15.6) 42 (34.4)
Current smoking status Ocaasionally 5(11.6) 16 (34.8) 22 (47.8)
Quit 17 (20.7) 36 (40.0) 35(38.9)
Never or occasionally 92 (17.8) 199 (34.4) **%205 (35.5)
Frequency of consuming alcoholic beverages
Once a month or a week or more 17 (20.0) 27 (30.7) 47 (53.4)
Yes **14 (34.1) *8 (18.6) **24 (55.8)
Addictive substances
Hayir 95 (17.0) 217 (34.9) 227 (36.5)
Too thin or thin ***0(0.0) 30(39.0) 23(29.9)
Body image perception Just Right 30(9.2) 115 (32.7) 139 (39.5)
Fat or too fat 79 (37.8) 79 (33.3) 89 (37.6)
Never or seldom 50 (18.5) 92 (30.8) **%56 (18.7)
Watching own weight
Sometimes or often 59 (17.8) 134 (36.2) 197 (53.2)
Yes **%49 (25.8) **%89 (43.2) **94 (45.6)
Diet in the last 12 month
No 60 (14.9) 136 (30.1) 153 (33.8)

Chi Square: *= p<0.05; **=p<0.01; ***=p<0.001 ;
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Table 4 continued.
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. BMI >25 kg/m?* Regular and adequate  Adequate physical
Variables n (%) nutrition n(%) activity n(%)
None or very little 23 (20.4) **28 (23.0) 43(35.2)
Taking care of general health
Not bad or quite well 86 (17.6) 199 (36.3) 210 (38.3)
In the past year 47 (15.3) *128 (37.6) **145 (42.6)
Last dental visit
Never or more than a year 61 (20.8) 94 (28.9) 106 (32.6)
Never or seldom *97 (19.7) 180 (32.7) *#%193 (35.1)
Participation in organized activities
Sometimes or often 9(9.0) 42 (38.9) 56 (51.9)
Yes *22 (12.9) 70 (38.0) *80 (43.5)
Membership to the social community
No 84 (19.9) 152 (32.0) 165 (34.7)
Never 25(25.5) ***53 (47.3) ***43 (38.4)
Vacation length in last year 1-9 days 30 (16.7) 37(18.9) 37 (18.9)
10 days or more 54 (16.6) 137 (37.8) 173 (47.8)
0-2 hour 61 (18.8) ***135 (37.5) ***168 (46.7)
Daily average study duration 2-4 hour 20 (11.8) 68 (36.0) 53 (28.0)
4 hour and more 18 (20.5) 16 (17.0) 22 (23.4)
Zero days a week 12 (24.5) ***32 (54.2) **13 (22.0)
Going out with friends in the evening One or two days a week 47 (18.1) 110 (37.4) 102 (34.7)
Three days a week or more 50 (17.0) 85 (26.8) 138 (43.5)
Very or fairly strong **67 (15.4) 160 (32.8) 174 (35.7)
Personal belief
Slightly or not strong 41 (25.5) 62 (35.4) 75 (42.9)
Depressive 52 (19.8) ***75(25.7) ***75(25.7)
Mood
Non-depressive 56 (16.8) 150 (40.5) 174 (47,0)
24.99kg/m? and below 160 (32.4) 188 (38.1)
BMI -
25 kg/m? and above 38 (34.9) 45 (41.3)
Positive/regular 38 (19.2) **102 (44.9)
Nutrition character -
Negative/irregular 71 (17.5) 151 (34.1)
Adequate level 45 (19.3) **102 (40.3)
Physical activity -
Inadequate level 64 (17.3) 125 (30.0)

Chi Square: *= p<0.05; **= p<0.01; ***=p<0.001 ;

The independent variables that had not shown a significant
relationship with any of the dependent variables are family type;
marital status; mother and father education level; a disease that
requires constant use of medicines; chronic illness in the family;
the level of importance given to oral and dental health; the presence
of hepatitis B vaccine; daily social media or console game playing
duration; frequency of sleep problems and the presence of a friend
who is shared trouble or happiness.

Overweight/obesity

The age of the students was not found as a predictive factor for any
of the dependent variables (p> 0.05). In the univariate analyses, it
was found that 27.5% of'the students having BMI > 25.00 perceived

themselves inconsistently in normal body weight(p <0.001). The
students having BMI > 25.00 was significantly more likely on diet
during past 12 months (p <0.001); used more addictive except for
smoking and alcohol (p <0.01); had less participation in organized
social activities (p <0.05); had fewer membership rates to the
societies or community groups (p <0.05) and had weaker personal
beliefs or spirituality (p <0.001).

Nutrition

The relationship between positive and balanced nutrition and
independent variables are presented in Table 4. The students who
are in the advanced classes (p <0.001); who are living at home
alone or with friends (p <0.001); who are living in a shared room
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(p <0.001); who has higher the number of siblings (p <0.05); who
are smokers (p <0.001) has insufficient and unbalanced nutritional
behaviors. Additionally, non-alcohol addictive substance users (p
<0.05); those who was on diet in the last 12 months (p <0.001);
who are physical activity (p <0.01); who pay more attention to their
general health (p <0.01) and who had more dentist examinations
in the last year (p <0.05) had balanced and adequate nutrition. It
was also observed that the students who had enough and balanced
nutrition had less vacation (p <0.001); studied less lessons per day
(p <0.001); had less time with their friends in the evenings after
the lesson (p <0.001) and had more positive moods in the last two
weeks (p <0.001) with significant relationships.

Physical activity

Physical activity levels are lower in students of advanced school
classes (p <0.001); in students who live with their family members
or in dormitory compared to living friends or alone (p <0.01). The
students who consumed alcohol (p <0.001) and those who had
addictive substance experience had more positive physical activity
levels than others.

Students who paid less attention to their weight (p <0.001); who
have negative and unbalanced nutrition (p <0.01); who have less
diet in the last twelve months (p <0.01); who have never gone to
the last dental examination for more than a year (p <0.01); who
participated less in organized activities (p <0.001) and who were
not members of a formal or social community (p <0.05) had higher
levels of physical inactivity as well. It was also found that those
who did inadequate physical activity had less holiday (p <0.001);
studied more daily lessons (p <0.001); had less time with their
friends after the lesson in the evenings (p <0.01) and had more
depressive mood in the last two weeks (p <0.001).

As presented in Figure 1, negative behaviors such as physical
inactivity, unbalanced nutrition, inadequate fruit serving, and
skipping meals have increasing trends towards upper classes (p
<0.001 for each).

-=-Physical Inactivity
-=-Insufficient Fruit Servings
-=-Inadequate Nutrition

—Trend - Physical Inactivity
—Trend - Insufficient Fruit Serving
—Trend - Inadequate Nutrition
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Inlogistic regression analysis, the most important variable affecting
BMI is “body perception®. Participation in organized activities
was found to be another variable affecting the BMI (Table 5a).

As aresult of univariate analysis, a significant positive relationship
was found between nutrition characteristics and variables examined
in the logistic regression model, it was understood that staying in
a family or dormitory and having an individual's own room were
the variables affecting the nutrition behavior of the individual. In
addition, it was determined that smoking and dieting are other
factors that affect dietary behavior (Table 5b).

When logistic regression analysis was performed to determine the
predictors of physical activity, the most important factors affecting
students' positive physical activity behavior were attention to
weight, spending holiday for 10 days or more, meeting with friends
outside the home in the evening, and less than 2 hours of daily
study variables. However, being in an advanced school class, less
participation in organized activities, and having depressive mood
are other predictors of physical inactivity (Table 5c).

Table 5. Independent variables affecting BMI, nutrition and physical activity
(Stepped Logistic regression reduced end models)

Model 1: Dependent variable BMI*

%95

Confidence

P OR** Interval
Lower Upper
Limit  Limit
Body image perception p<0.001  7.685  4.684  12.608
Participation in organized activities = p<0.05  2.398 1.074 5.352

Constant p<0.001  0.035

Negelkerke R2: 0.256 ; * The variables that give results in Table 4 are included
in the model. **OR: Ods Ratio

Model 2: Dependent variable Nutrition*

No diet last year Trend - No diet last year %95
100 Confidence
Interval
90 P OR**
80 Lower Upper
Limit  Limit
70
60 Living situation p<0.01  2.691 1313 5516
% 50
" Having own room p<0.01 8.112 1.933 34.031
& Current smoking status p<0.05
20
o Smoking at least one daily p<0.001 3.199 1490 6.869
0 Diet last 12 month p<0.05  2.037 1.031 4.024
" 5&,0"“ ac«a““ ot ot e A a\rxaﬂ‘
o > » Gr:::‘ = w Going out with friends in the evening  p>0.05
First-Grade| 2nd Grade | 3rd Grade | 4th Grade | 5th Grade | Final Going out for less days in the evening p<0.05 0.244 0.068  0.871
Physical Inactivity 49.2 65.1 72.1 56 66.1 79.7
Fruit Servings]  59.1 59.5 71.3 64.2 69.6 87 Constant p>0.05 0.262
Inadequate Nutrition 46.9 48.8 65.6 50.5 67.3 82.6
No diet last year 63.7 68.8 72.4 62.9 60.4 89.9

Figure 1.Distribution of dependent variables by class

Negelkerke R2: 0.292 ; * The variables that give results in Table 4 are included
in the model.**OR: Ods Ratio
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Model 3: Dependent variable Physical Activity*

%95
Confidence
p OR** Interval
Lower Upper
Limit  Limit
Class(degree) p<0.05
Watching own weight p<0.001 4.431 2925 6.713
Participation in organized activities p<0.01 1.961 1.190  3.231
Vacation length in last year p<0.001 3.045 1.840 5.041
Daily study time p<0.001
Less study time per day p<0.05 0.504 0.259  0.981
Going out in the evening p<0.01
g/‘;in“ii;’“t for more days in the p<0.001 4132 1892  9.022
Mood p<0.05 1.525 1.021 2279
Constant p<0.01  0.186

Negelkerke R2: 0.327 ; * The variables that give results in Table 4 are included
in the model. **OR: Ods Ratio

Discussion

The foundations of health behaviors that affect the quality of life in
older ages are laid during childhood and youth. So, it is important
to question these behaviors at younger ages and to investigate the
factors that affect them. This study differs from others in that, it is
not only conducted on the young population but also on medical
faculty students who will guide the population in terms of health
promotion after graduation.

The mean BMI of the university students who participated in
our study was 22.38 (£ 3.66) kg/m>. In a study involving female
students studying at three different universities in Istanbul, the
mean BMI was 20.8 + 3.0 kg / m? [6]; In another study involving
the university students of Bartin, the mean BMI was 22.92 + 3.71
kg / m?[7]; In the study conducted among the medical students
in Ankara, BMI values were found as 21.30 + 2.72 kg / m? [17].
When the international literature were analyzed, the mean BMI
distributions of university students were 22.8 + 4.3 kg / m? in
Sudan [13]; 22.24 + 2.95 [14] in Belgrade, Serbia; 21.2 = 0.3 for
female students and 24.2 = 0.4 for male medical students in Poland
[15];22.2 £ 3.3 [24]; on average 22.2 kg / m? for men and 20.8 for
women in eight South-East Asian countries [25]; 25.5+0.5 kg / m?
for boys and 22.7 & 0.4 kg / m? for girls among medical students in
US [26]; and the mean BMI 24.1 kg/m2 in males, 29.4 kg/m? in
females in Saudi Arabia medical school [27]; and 21.717 +£4.33 kg/
m? in Pakistan [28]. Our mean BMI figures are closer to developed
countries than in developing countries’ medical students.

The overweight and obesity prevalences in our study sample
were 14.3% and 3.8% respectively. The overweight and obesity
prevalences were 18.8% and 4.9% in Bartin University, whereas the
overall overweight plus obesity rate is around 11% in Zonguldak
university. Our figures are somewhat higher than Zonguldak but
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lower than Bartin University's findings. When we consider the
weakness (BMI<18.00) prevalence of our medical faculty (6.5%)
it's rather lower than Istanbul University which is around 15%.
This difference is very difficult to interpret. This great gap between
two universities may be attributed to the gender composition of the
samples: Istanbul sample is a pure female sample while ours is a
mixed sample. It was thought that the fact that the rate of weakness
(15.7%) in the study in Istanbul was higher than the obesity rate
(5.3%) was probably due to the increased interest in the body
image of female students in the research universe and the trend of
having a “slim body" appearance, which is widespread especially
among women [6]. Again, according to the study data in Bartin,
it was assumed that the prevalence of obesity prevalence among
female students was statistically less than that of male students
because female students paid more attention to their feeding habits
and body appearance [7].

When the prevalence distributions of overweight and obesity
among university students were examined, the prevalence of
overweight and obesity was determined to be 22.2% and 6.5% in
Sudan, [13]; 16.6% and 1.2% in Serbia [14]; 21.3% and 2.9% [16]
in India; 17% and 2% in Malaysia [29]; 16.6% and 1% [30] in
Iran; 10.2% and 20.9% in Pakistan [31] respectively. In a study
of medical students in the USA, the prevalence of overweight and
obesity was 25.8% and 6.2% for first-year students and 27.8%
and 5.1% for fourth-year students, respectively [26]. In another
study of Pakistan Karachi, the combined frequency of pre-obese
and obese medical students was 33.2%, also 14.8% of students
were pre-obesity, 11.9% were obesity class I, and 6.5% were
obesity class II [28]. Turkish medical students have closer BMI
figures to developing countries but lower than in the US, whereas
the BMI prevalences are rather higher in the medical students
of poor countries such as Pakistan, India, and Sudan. The recent
BMI increase in the urban populations of the poor countries may
explain this difference.

We found that in this study, 62.3% of the students had insufficient
physical activity and 12.7% had no physical activity. Similarly, in
a previous study on first-year medical students in our university,
it was found that 13.8% of the first-year students did not exercise
at all and about 90% did not perform physical activity at the
recommended level [32]. Several studies that were conducted on
the physical activity levels of university students revealed that 15%
of the students were not physically active in a study conducted
in Ankara [17]; and 30.7% in Istanbul [18]. Compared to other
studies conducted in Turkey, our students are more inactive than
the ones studying in Istanbul [18] and Ankara [17] universities.
This difference may be attributed to the “adequate exercise”
criterion. Our exercise criteria are "lasting at least half an hour and
enough to sweat the underwear" at least one day in a week.

When we consider physical activity levels in the interantional
studies: in Sudan, 44.9% of students have low, 32,0% have
moderate and 23.1% have high physical activity levels [13];
15.3% of the students were physically inactive and 62.2% were
minimally active in Serbia [14]; 43% of students had high, 45%
moderate and 12% had low level of exercise in Poland [15]; 61.9%
of students had good physical activity in India [16]; half of the
students (49.9%) had low physical activity, 33.6% moderate and
16.6% high physical activity in South East Asian countries [25];

73



doi: 10.5455/medscience.2020.07.146

10.5% of the students were involved in mild activity, 20.7% were
in moderate activity, and 68.9% were in severe activity another
study on medical students in South India [33]; 30% of university
students had been exercising regular exercises for more than six
months in Iran [30]; 65% of the male and 80% of the female
medical students were not exercise in Saudi Arabia [27]; 36%
of females and 52% of males medical students exercised >150
minutes/week in California [34]; %47.8 of medical students of
Pakistan had regular physical activity [28]. We think that the
prevalence of high levels of physical activity in India stems from
the opportunities provided by the university because in this study it
was found that more than half of the students (55%) used the sports
facilities provided on the university campus [16]. In another study
conducted in Malaysia, 84% of students exercising on campus, and
75% of all students stated that the sports facilities on campus were
adequate [29]. The frequency of sufficient exercising is somewhat
close to that of in Sudan [13], Serbia [14], and Iran [30] but lower
than India [16] and Poland [15].

In a study conducted on preclinical students in the Medical School
in Malaysia, it was determined that 76% of the students were
physically active; 59% of the students exercising regularly; 78%
of female students continued to exercise during the menstrual
cycle; 10% represent the university, state or country in athletic
competitions; 25% won medals in the competitions [29]. In our
study, it was found that 20% of the students were athletes in
their past and 1.2% were still licensed, athletes. This shows that
government-wide measures should be taken for sports and young
people should be encouraged for sports activities.

Students who had adequate physical activity had more positive
feeding habits (p <0.01). Similar to our findings in a study
conducted in Samsun, it was found that physical exercise positively
influenced eating habits [8]. In Malaysia, the majority of physically
inactive students (67%), students with low (63%) and moderate
(61%) activity had three meals a day, while 50% of students with
high physical activity had more than three meals a day and half of
those took nutritional supplements [29]. However, we found that
having a balanced and adequate nutrition perception did not have a
significant effect on physical activity [29]. In the study conducted
at the University of Belgrade, it was determined by the statistical
significance relationship that those who do high levels of physical
activity consume more vegetables, fruits, and whole-grain bread;
however, minimal active students consumed more margarine,
mayonnaise, white flour products and commercial drinks [14]. In
Poland, it was revealed that university students with high levels of
physical activity consumed fewer carbohydrates such as galactose
and sucrose [15].

In our study, there was no significant relationship between BMI
and adequate physical activity. Similarly, some studies in the
literature also did not determine the meaning relationship in terms
of BMI and physical activity indicators [13, 14, 17, 25, 29-31].
This is thought to be due to individual differences in the selected
research universe. In a study evaluating physical activity in
medical students in South India, no significant relationship was
found between BMI and physical activity, but students with BMI
>25 kg / m* were found to be physically more active, and this
situation was assumed to be overweight as a strong motivation for
students to initiate physical activity [33].
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In the Turkish studies mentioned above, students have consumed
unhealthy and unbalanced food [6-9] and this negative behavior
pattern in youth poses a risk for future health problems [3, 8). In
several international studies, poor nutrition including snacks, low
red meat consumption, abstinence from fatty foods and abundant
cholesterol, being a man, and coming from a wealthy family were
associated with BMI obesity [15, 25, 31].

In our study, it was determined that 29.4% of the students skipped
meals frequently or very frequently. This finding is consistent with
other studies conducted in Turkey [7, 8, 32, 35] and some other
international studies [25, 29, 31, 28]. These studies showed that
one of the main problems related to the nutritional behaviors of
university students is skipping main meals, especially breakfast.
Accordingly, informing young people that the skipping behavior
causes unhealthy ready-to-eat food consumption as well as that
there is no suitable process to lose weight should be one of the
main goals in gaining proper and healthy eating habits.

It was found that 13.4% of the students who participated in our
study ate fruit only one day or never ate it. Different percentages
were obtained in different international studies: In South-East Asia,
the average number of daily fruit servings of university students
was found to be 1.4 [25]. In Saudi Arabia,

it was appointed that 35% of medical students did not consume
regular basis fruits and vegetables [27] and in California, it was
detected that merely 10% of students consumed the recommended
servings of fruit and vegetables [34).

Only 33.9% of the students were fed adequately in terms of positive
and balanced nutritional value that we created by dichotomizing
the variables of skipping meals and eating fruits. In a study on
438 undergraduate medical students in South India, less than 50%
consumed a balanced diet [33]. In a study on 638 adolescents
in Istanbul, it was found that 99.8% of the students were in the
risk group in terms of feeding habits at different degrees [9]. In
another study, it was determined that 40% of university students
were not fed enough and balanced [7]. In the study conducted on
university students in Samsun province, the frequency of obesity
was significantly higher in those who were fed with sugary and
fatty foods in intermediate meals [8]. As a result, it is of great
importance that university students gain healthy and balanced
eating habits for health protection and health promotion.

The trends of overweight, malnutrition, and inadequate physical
activity:

The trends of obesity and overweight among classes showed similar
reverse U shaped patterns. At the beginning of medical education
(1st class) the rates were quite low (13.1% for BMI >25.00 and
1.7% for BMI>30.0); the trend of body weight peak was observed
at the mid classes (especially at class 3; 21.8% for BMI >25.00 and
4.6% for BMI>30.0) and then BMI starts to decrease in the final
classes (17.4% for BMI >25.00 and 4.3% for BMI>30.0).

Inadequate physical activity and nutrition trends, on the other
hand, showed a different trend (S-shaped) pattern than BMI (see
figure 1). Both physical activity and nutrition showed similar
trends in classes. Linear increases of inadequate physical activity
and poor nutrition prevalences are observed from the 1st class

74



doi: 10.5455/medscience.2020.07.146

to 3rd class and the worse situation is observed in the 3rd class
(midclass). The mid classes have a very high theoretical academic
load which might lead to unbalanced nutrition. The lower physical
activity levels that were seen in the mid classes are consistent with
this fact. In contrary to the obesity trend -which starts to decrease
from the 3rd class to the final class- a slight recovery is observed
in the 4th class in physical activity and nutrition, but a linear
worsening trend is observed from the 4th class to the final class.
This increasing trend may be due to the pressure of the upcoming
final board exam (Medical specialty Board Exam — TUS) which
restricts the time of the medical students to allocate exercise and
other social activities.

In our study, it was seen that the students who were educated in
the advanced classes performed less physical activity than the
early classes of medical school. Its already known that students of
advanced classes have subjected to more intensive theoretical and
practical training in clinical rotations, and the final grade students
were also prepared for the specialty (board) exams. In a study on
medical students in the USA, cardiovascular fitness scores of the
students from the first grade to the fourth grade were found to
tend to decrease, but these rates were 'very good' for both sexes
[26]. However, in a study conducted among preclinical students
in Malaysia, it was found that age was not a significant statistical
variable for physical activity, but most of the physically active
students were first-year students [29].

In our study, a statistically significant relationship was found
between the class of the students and the positive and balanced
nutrition behavior. It was determined that 40.9% of the students in
the first year of education have balanced nutrition features, but only
13% of the students in the sixth grade received a balanced diet. We
assume that this may be caused by factors such as fatigue, lack
of time, stress, and anorexia based on stress, due to the intensive
working conditions of sixth-grade medical students. In a study on
medical students in Pakistan, a statistically significant increase
was found between upper-class education and central obesity [31].
In a study on first, third, and sixth-grade medical school students in
Saudi Arabia, no significant difference was found between classes
in terms of obesity, regular eating habits, regular weekly fruit-
eating, and physical activity [27].

To see the relationship between overweight and inadequate physical
activity we performed a series of univariate and multivariate
analyses. Overweight, inadequate nutrition and inadequate
physical activity are the dependent variables of this study.

There was a consistency between BMI and body perception in
univariate and multivariate analyses. This consistency between
body perception and body image on BMI has been shown in a
study on female students at the Medical School in Brazil as well
[24].

In our study, both univariate analyzes and multivariate regression
analyzes showed that the students who paid attention to their weight
had more physical activity. In the study conducted in Istanbul, it
was found that 72.6% of the students exercised for healthy living,
71.2% for feeling good, 60.6% for relieving tension, and 31.4%
for entertainment [18]. In the study conducted in Malaysia, it was
found that 53% of the students exercised to be healthy, 29% for
staying physically fit, and 12% for recreational purposes [29].
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The predictors of

The predictors of dieting in this study are being overweight, having
adequate physical activity. This shows that health promotion is
a multi-factorial pattern of behavior and that an individual with
a positive trait is likely to exhibit another positive behavior as
expected. Similar findings were observed in the literature as well

(8].

In our study, it was found that those who live in families or
dormitories were fed more balanced and had more physical
activities than those living with friends or alone at home (p <0.01).
Similar findings were observed in a study cinducted in university
students in Bartin [7] and Malaysia [29].

We found that smoker students have negative and unbalanced
feeding habits, consistent with Serbian study results [14]. Our
results also revealed that negative and unbalanced nutrition
characteristics were predictors of depressive mood in line with
the finding of another Turkish study conducted in Ankara [35]
and Pakistan Karachi [28] and physically active students had
more positive moods [8, 18]. Our results also showed that students
who went to the dentist examination in the last year were more
physically active and had more regular and balanced nutrition. We
observed that overweight and obese students were less involved
in organized social activities and had fewer contacts with their
intimate friends.

These results may indicate that the coexistence of negative health-
promoting attributes such as obesity, unbalanced nutrition, and
smoking habit in students can provide evidence for a holistic
health promotion pattern (all or nothing) in students.

Limitations of the study: One of the important limitations of this
study is the low participation rate (58.1%). The low participation
rates differ by classes and higher rates were reached in pre-clinic
classes whereas lower rates were obtained in clinic classes. We
could only conduct one round for questionnaire application and
could not follow to a second-round since the questionnaires were
filled out anonymously by the students, and therefore, those
who did not fill out the questionnaire later could not be reached.
Another and very important imitation is the self-reported height
and weight values. This may not bias the results since we assume
that all university students are aware of this height and weight but
we are not sure if they were honest when reporting their values.

Conclusion

The results of this study revealed that overweight and obesity
prevalences in medical students are similar to that of developed
countries except for the US, but systematic exercise (physical
activity) habits were inadequate among medical students globally.
The most important variable affecting body weight is body
perception. Positive nutrition and exercise habits of medical
students gradually decrease as the class (term) progresses.

There is a need to promote physical activity and adequate nutrition
habits in medical schools and to emphasize the importance of
promoting physical activity. The school authorities should take
effective measures to support the students in terms of health
promotion activities, and these measures should be focused
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especially on students who are in terms of 4 and above.
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Abstract

@lokEle)

MG MO

Mean platelet volume/platelet count (MPV/PC) and monocyte/lymphocyte (MLR), neutrophil/lymphocyte (NLR) and platelet/lymphocyte (PLR) ratios are new hema-
tological markers showing systemic platelet activation and inflammation. The aim of this study was to compare new hematological markers in patients with atrial septal
aneurysm (ASA) and to determine their relationship in patients with ASA. 70 ASA and 47 healthy subjects (as control group) were included in the study. Demographic,
clinical, echocardiographic and hematological values of the groups were recorded. MPV/PC ratio and MLR were significantly higher in ASA group compared to control
group (0.03 £0.013 vs 0.02 = 0.009, P=0.02 and 0.27 + 0.15 vs 0.22 = 0.08, P=0.03). NLR and PLR were not different between the groups. The presence of ASA was pos-
itively correlated with MLR and MPV/PC, left atrium, left ventricular (LV) septum thickness and LV posterior wall thickness, while red blood cell (RBC) was negatively
correlated. However, in multivariate linear regression analysis, there was an independent relation between the presence of ASA and MPV/PC, MLR, LV septum thickness
and RBC. We found that MPV/PC ratio and MLR from new hematological biomarkers are independent predictors for the presence of ASA.

Keywords: Atrial septal aneurysm, inflammation, platelet

Introduction

Atrial septal aneurysm (ASA) is generally seen at the level of
fossa ovalis and defined as the possible cambering of atrial septum
towards the right & left atrium or both of them. It can be seen
alone but also often can be seen together with other heart diseases
such as patent foramen ovale, atrial septal defect and mitral valve
prolapse. ASA prevalence in adult population was found to be
2.4% in studies performed with transthoracic echocardiography
[1]. Previous studies have reported that ASA can cause atrial-
induced arrhythmia and cryptogenic stroke [2-5].

Neutrophil/lymphocyte (NLR), platelet/lymphocyte (PLR),
mean platelet volume/platelet count (MPV/PC) and monocyte/
lymphocyte (MLR), ratios are new hematological markers
showing systemic plaletlet activation and inflammation.
Neutrophil-lymphocyte ratio (NLR) and platelet-lymphocyte ratio
(PLR) were also reported to be associated with inflammation and
increased cardiovascular risk [6,7]. It was reported that the MLR

*Coresponding Author: Saadet Demirtas Inci, Health Sciences University,
Diskapi Education and Research Hospital, Department of Cardiology, Ankara,
Turkey, E-mail: saadet demirtas@yahoo.com

is related to adverse clinical results in various cardiovascular
diseases (i.e. heart failure, ST-segment elevation myocardial
infarction) [8,9]. Increased MPV/PC ratio has been reported to
be a better predictor for cardiovascular events [10]. Moreover,
MPV and MPV/PC ratio are considered to be significant
laboratory markers for the risk of acute ischemic stroke [11].

The aim of this study is to compare these NLR, PLR, MLR, MPV/
PC ratio new hematological biomarkers in ASA and control cases
and to determine their relationship with ASA.

Material and Methods

Selection of patients

70 study patients with ASA diagnosis (57 female, 13 male; mean
age 44.5+16.4) and 47 individuals [control group] having normal
echocardiographic parameters and with no any known disease
(37 female, 10 male; mean age 40.0+10.1) were included in the
study. Demographic and basic clinical properties and physical
examination and blood-biochemistry parameters of both two groups
were registered. Patients in sinus rhythm were taken to the study.
Biochemical parameters (fasting blood sugar, lipid levels, complete
blood count and kidney function tests) were examined in all patients.

Hypertension was defined as >140 mm Hg systolic and >90 mm Hg
diastolic blood pressure or antihypertensive use. Diabetes mellitus
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diagnosis was determined as fasting blood glucose level >126 mg/
dl or glucose level above 200 mg/dl in any measurement or active
use and the available oral antidiabetic medicine or insulin use. If
ejection fraction (EF) was <50%, it was accepted as left ventricular
(LV) systolic dysfunction.

Exclusion criteria from the study were determined as coronary artery
disease history, LV systolic dysfunction, hypertension, diabetes
mellitus, hypertrophic cardiomyopathy, right or LV hypertrophy,
serious valvular heart disease, chronic obstructive pulmonary
disease, renal and hepatic failure, cancer, cerebrovascular disease,
septicemia, thyroid dysfunction, hematologic diseases, acute or
chronic infection or inflammatory state and antibiotic use.

Adhering to the working principles of the Helsinki Declaration,
the study protocol was approved by the Sakarya University Ethics
Committee.

Collection of laboratory parameters and blood samples

After 12 hours fasting, the forearm was squeezed to form a tiny
venous stasis and peripheric venous bloods were taken from
antecubital vessel. The blood samples were studied within 1 hour
in the laboratory. The blood samples were taken into standard tubes
including dipotassium ethylen dinitro tetraacetic acid (EDTA)
complete blood count (CBC). By means of Abbott Cell-Dyn 3700
device, the complete blood cell numbers (hemoglobin, hematocrits,
thrombocytes, neutrophils, lymphocytes, eosinophils and
monocytes, basophils) were analysed. MPV/PC ratio, neutrophil/
lymphocyte ratio (NLR), platelet/lymphocyte ratio (PLR) and
monocyte/ lymphocyte ratio (MLR) were calculated using data.

Echocardiographic Measurements

Transthoracic echocardiographic examination was made after at
least 15-minute rest, at lateral position (2-dimensional, M-mode,
coloured parasternal Doppler echocardiography), by using Philips
(Philips Medical Systems, Amsterdam, Holland) and X5 probe,
from parasternal and apical windows. Each participant was made

Table 1. Clinical and echocardiographic findings of two groups
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transthoracic echocardiography by conforming to standard displays
and techniques taking place in the guideline of American Society of
Echocardiography [12]. The ejection fraction (EF) was calculated
according to modified Simpson's rule. ASA was defined as the
replacement of interatrial septum >10 mm from atrial septal plane
towards left or right atrium and its base width being >15 mm [2].

Statistical Analysis

The analysis was evaluated using SPSS program (SPSS version 23;
Armonk, NY, USA: IBM Corp). With the Kolmogorov Smirnov test,
the normality analysis was made. By the aim of comparing the two
groups showing normal distribution for numeric variables, Student's
t test was used. The variables, in which it was determined that
pre-conditions of parametric tests didn't come true, were assessed
by nonparametric statistical analysis methods. Mann-Whitney
U test was used in order to compare the two groups in terms of
these variables. The results were expressed as + mean standard
deviation and mean value. Fisher Exact test was used in the analysis
of categorical variables. Categorical variables were expressed
as absolute value and %. P<0.05 level was accepted statistically
meaningful. The relation between the two continuous variables was
measured by Pearson or Spearman correlation. Independent factors
related to the presence of ASA were investigated in multivariate
linear regression analysis.

Results

Demographic and basic clinical properties were detected as similar
among the two groups. Clinical baseline characteristics of the two
groups were shown in the Table 1. When groups were compared
according to echocardiographic parameters, left ventricular ejection
fraction (LVEF), left ventricular LV diastolic diameter, right atrium
diameter and systolic pulmonary artery pressure were similar in two
groups. However, left atrium, left ventricular LV septum thickness
and left ventricular LV posterior wall thickness were detected higher
in the group with ASA (Table 1).

ASA group (n=70) Control group (n=47) P value
Age (years) 445+16.4 40.0 £ 10.1 0.09
Female, n (%) 57 (81.4%) 37 (78.7%) 0.81
Cigarette (+), n (%) 15 (21.4%) 7 (14.8%) 0.47
Systolic BP, (mmHg) 1112+ 14.6 1102+ 13.5 0.70
Diastolic BP, (mmHg) 68.5+9.8 67.7+12.9 0.70
Heart rate, (pulse/min) 71.8+14.1 71.5+14.2 0.92
LVEF, (%) 61.7+2.7 61.9+2.8 0.61
LVEDD, (cm) 43+0.4 42+03 0.13
LA, (cm) 3304 3.1+04 0.02
IVS, (cm) 1.0£0.2 0.9+0.1 <0.001
LVPW, (cm) 1.0£0.2 0.9+0.1 0.001
RA, (cm) 32405 3.1+04 0.58
SPAP, (mmHg) 26.6+2.3 253+26 0.20

BP: blood pressure, LVEF: left ventricular ejection fraction, LVEDD: left ventricular end-diastolic diameter, LA: left atrial diameter, IVS: interventricular septum
thickness, LVPW: left ventricular posterior wall thickness, RA: right atrium, SPAP: systolic pulmonary arterial pressure
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In the Table 2 the comparison of hematological parameters of both
two groups were shown. Hemoglobin, white blood cell, neutrophil
count, monocyte count and MPV and platelet distribution width
(PDW) were similar in both two groups. Red blood cell (RBC),
lymphocyte and thrombocyte count were lower meaningfully in
the group with ASA. NLR and PLR were not different between
the groups. However, MPV/PC ratio and MLR were significantly
higher in patients with ASA compared to control group (Table 2).

Table 2. Laboratory values of two groups

Med Science 2021;10(1):77-81

In the Pearson correlation analysis, the presence of ASA was
positively correlated with MLR and MPV/PC, left atrium, left
ventricular LV septum thickness and LV posterior wall thickness,
while RBC was negatively correlated (r = 0.226, p=0.01; r = 0.214,
p=0.02; r=0.199, p=0.03; r = 0.385, p<0.001; r = 0.341, p<0.001
and r:-0.224, p=0.01) respectively). However, in multivariable linear
regression analysis, there was an independent relation between the
presence of ASA and MPV/PC ratio, MLR, LV septum thickness
and RBC (Table 3).

ASA group (n =70) Control group (n=47) P value
Glucose, (mg/dL) 90.4+13.6 98.7+ 143 0.40
Creatinine, (mg/dL) 0.7+0.1 0.60.1 0.44
Total cholesterol, (mg/dL) 230.8+51.9 199.4 +20.8 0.24
LDL, (mg/dL) 133.7+34.5 112.6 £ 10.4 0.23
TG, (mg/dL) 101.8£21.2 101.6 £ 54.7 0.99
Hb, (g/dL) 132+1.1 13.6+£1.2 0.08
RBC, (106/L) 44+0.5 46+0.4 0.02
Leukocyte, (10°/L) 73+22 77422 0.20
PC, (10°/L) 249.4 £52.5 279.3+61.2 0.006
MPYV, (f/L) 82+1.5 78+13 0.15
RDW, (%) 15215 153+2.0 0.81
Lymphocyte, (10°/L) 2.1£0.5 25+08 0.001
Monocyte, (10°/L) 0.6+0.3 0.5+0.1 0.30
Neutrophil, (10°/L) 43+18 44+1.6 0.54
MLR 0.27+0.15 0.22+0.08 0.03
NLR 2.29+1.93 1.85+0.88 0.14
PLR 126.6 + 64.2 1149 +41.5 0.27
MPV/PC 0.03 +0.01 0.02 + 0.001 0.02

LDL: Low density lipoprotein cholesterol, HDL: High density lipoprotein cholesterol, TG: triglyceride, Hb: hemoglobin, RBC: red blood cell, PC: platelet count, MPV:
mean platelet volume, RDW: red cell distribution width, MLR: monocyte/lymphocyte ratio, NLR: neutrophil lymphocyte ratio, PLR: platelet count/lymphocyte ratio,

MPV/PC: mean platelet volume/platelet count

Table 3. Results of the multivariate linear regression analysis for factors affecting the presence of ASA

BetaxSE Confidence interval (%) P value
MPV/PC ratio 0.19+33 1.17-14.64 0.02
MLR 0.16+£0.3 0.006-1.23 0.04
VS 0.37+0.24 0.61-1.59 <0.001
RBC -0.22 +0.08 -0.83-1.09 0.009

IVS: interventricular septum thickness, RBC: red blood cell, MPV: mean platelet volume, PC: platelet count, MLR: monocyte/lymphocyte ratio

Discussion

In our study, it was found that there was a significant relation
between ASA, MPV / PC ratio and MLR compared to the controls.
Besides, in multivariate linear regression analysis, only the thickness
of the interventricular septum was found to be associated with the
presence of ASA among echocardiographic parameters. As far as we

know, our study is the first to discuss the relationship between ASA
and MPV/PC ratio and MLR.

It has been reported in previous studies that ASA causes arrhythmia.
Hanley et al. In their study, they reported that atrial arrhythmia
was present in 20 (25%) of 80 ASA cases [3]. Although its exact
mechanism is not known, it is argued that the excessive movement
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in the atrial septum and the fluctuating motion of the aneurysmal
structure induce arrhythmias [13]. In studies on ASA patients, atrial
fibrillation (AF) was frequently detected [14]. The role of systemic
inflammation has been demonstrated in the pathophysiology of
AF, and systemic inflammation plays an important role in the
development and recurrence of AF [15-16] and high NLR has been
shown to be associated with the risk of formation and relapse [16].
MLR was shown to be associated with various heart diseases such
as heart failure and coronary artery disease [8,9]. However, no
data on MLR and AF were detected in the literature. In our study,
no difference was found between the groups in terms of NLR,
whereas the group with ASA had higher MLR, and an independent
relationship was found between the presence of ASA and MLR. In
ASA patients, atrial and ventricular fibrosis was detected, and in
the studies it was determined that the inflammatory state caused
fibrosis in myocard [17]. It was detected that in animal studies the
monocytes played an important role in this fibrosis process [18,19].
In these patients, increased inflammatory state may be facilitating
the development of arrhythmia like AF. In other studies, it was stated
that NLR can be used as an AF determiner [20]. However, in our
study, NLR was similar among the groups, so MLR may be more
valuable in determining the risk of arrhythmia in these patients.

Another important complication of ASA is its ability to cause arterial
embolism. It is reported that ASA causes arterial embolism with
various pathophysiologic mechanisms. For example; left atrium
may cause left atrium thrombus formation by causing an increase
in the stability of blood flow [4-5] or thrombus formed within the
aneurysm may directly cause embolization [2] or as a result of atrial
arrhythmias [21]. Increased MPV is a useful biochemical indicator
of platelet activity in cardiovascular diseases and stroke [22].
Moreover, MPV as a biomarker also predicts the risk of ischemic
stroke. The MPV/PC ratio is a new marker and increased MPV/PC
ratio is reported to be a better predictor for cardiovascular events
than MPV [23]. In our study, MPV/PC ratio was significantly
higher in the ASA group compared to the control group, and in the
linear regression analysis, an independent relationship was detected
between MPV/PC ratio and ASA. High MPV/PC ratio; suggests
whether the PC is related to low detection, but it is stated that a
low PC can be caused by the most common drug-related immune
response or bleeding [24] and in our patient group, patients with
chronic disease or drug use for any reason were excluded from
the study. Therefore, the mechanism of PC abortion is not fully
understood.

In our study, left atrium, LV septum thickness and LV posterior wall
thickness were detected higher in the group with ASA. However, in
logistic regression analysis, only the thickness of the interventricular
septum was found to be associated with the presence of ASA among
echocardiographic parameters. Previous studies have shown that
increased left ventricular LV wall thickness is a factor that increases
the risk of arrhythmia and stroke [25]. We think that this increase in
left ventricular LV wall thickness may be another factor increasing
the development of complications such as arrhythmia and stroke in
patients with ASA. The mechanism of negative relationship between
RBC and ASA in the regression analysis was not fully understood.

The most important restriction of this study is retrospective design
and the limited number of patients. Moreover, other inflammatory
markers such as C-reactive protein, interleukin-6 and tumor necrosis
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factor-alpha were not evaluated and any comparison between them
was not performed; our study doesn't include AF and patients who
have had a thromboembolic event or atrial thrombus detected and
these patients couldn't be monitored for arrhythmia. In addition,
stroke patients are not known because patients are not followed up.

Conclusion

In conclusion, we think that MLR and MPV/PC may be associated
with increased thromboembolic status in ASA cases, and we think
that this idea should be investigated by prospective studies involving
much higher numbered and thromboembolic events.
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Abstract

EY M MO

The present study was conducted to examine the relation between the spiritual orientation and quality of life of hemodialysis patients. A total of 66 hemodialysis patients
were included in this relational and descriptive study. The data of the study were collected by using the Patient Introduction Form, Spiritual Orientation Scale, and Rolls
Royce Quality of Life Scale. The mean age of the patients who were included in the study was 55.74 + 14.86 years, 53% were male, 93.9% were married, 47% were illit-
erate, 92.4% did not work, 43.9% had income equal to expenses, 48.5% were treated for hemodialysis for 0-5 years, 34.8% were heart failure-hypertension patients. The
Rolls Royce Quality of Life Scale total score of the patients was 138.31+21.30, and the mean total score in the Spiritual Orientation Scale was 97.07+11.88. The difference
between marital status, learning status, and mean the quality of life total score was found to be statistically significant (p<0.05). It was found that there was an important
relationship between the mean physical symptom and activity sub-dimension score of the quality of life scale and the mean spiritual orientation scale score. The mean
quality of life score of the patients was found to be moderate and the mean spiritual orientation score was high. A positive relation was detected between the mean scores
of the physical symptom and activity sub-dimensions of the quality of life scale and the spiritual orientation scale.

Keywords: Hemodialysis, spiritual orientation, quality of life

Introduction

Chronic Renal Failure (CRF) is an important health problem in the
whole world and our country depending on its increased incidence
[1]. According to the Turkish Nephrology Association (TNA) 2017
data, the total number of patients was 77.311 in our country. A total
of 58.635 these patients underwent hemodialysis, 3.346 patients
were treated for peritoneal dialysis, and 15.330 patients underwent
kidney transplantation [2]. CRF causes loss of workforce and
many complications for individuals in all age groups and is life-
threatening. Hemodialysis (HD) is the most used treatment method
in chronic kidney disease [3-5].

Quality of life includes factors like being able to meet basic needs,
being adequate in terms of social behaviors, providing satisfaction
from life, normal physical and emotional status, allocating time to
have fun, and maintaining interpersonal relations [1,6]. Although

*Coresponding Author: Seyhan Citlik Saritas, Inonu Univesity Faculty of
Nursing, Malatya, Turkey, E-mail: seyhancitlik@hotmail.com

the symptoms associated with CRF are controlled by HD treatment,
patients face lifelong treatment with HD machines [1,7]. Patients
experience many important problems during HD treatment like
the restriction of social life, emotional and psychosocial problems,
deterioration in physical functionality, and anxiety about losing
independence [8,9]. These problems faced during hemodialysis
treatment cause negativity in families, and the work and social
lives of patients. These negativities can affect the performance of
patients and reduce the quality of life [10,11]. In studies conducted
on HD patients, it was determined that the quality of life of
patients was moderate or low [1,5,12-14]. It was also reported that
quality of life is associated with dialysis time and program, social
support, anxiety, depression, sleep problems, age, and gender
[1,4,6,9,13,15-18].

Spirituality is defined as intangible and spiritual phenomena
perceived only with senses. It is an important resource and reference
point to deal with the negative consequences of the disease and
allow patients to question themselves, their importance, purpose,
and personal aspects [19]. Spirituality, which has a meaning for life
for patients, is perceived as an “escape door” to find hope in cases
of chronic disease like CRF. HD patients can turn to spirituality to
improve the quality of life and to think positively. It was found in
previous studies that patients moved towards spirituality in their
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difficult times and in dealing with diseases [3,20]. Spirituality
brings benefits for patients in many ways like making their health
better, reducing pain, facilitating the acceptance of the disease,
coping with difficulties, improving quality of life, and ensuring
that individuals take on social responsibility. For this reason, it
is important in nursing practice to address the spiritual needs of
patients [1,21,22].

The purpose of the present study was to examine the relations
between the spiritual orientation of hemodialysis patients and
quality of life.

Material and Methods

The study was conducted in a state hospital dialysis center in a
descriptive and cross-sectional design between December 2019
and March 2020. The universe of the study consisted of 80 adult
patients who were treated at a state hospital dialysis center. In the
sample selection step of the study, all patients were included in the
sampling without using any sampling methods. 10 patients who
refused to participate in the research and 4 patients who failed to
fill in survey forms properly were left out of the research, and so
the research was undertaken with the participation of a total of 66
patients (Approximately 83% of the universe).

The inclusion criteria were the absence of a diagnosed psychiatric
disease and being able to communicate.

It was approved by the Scientific Research and Ethical Committee
of Siirt University with the number 03.12.2019/E.18360. Informed
consent was obtained from all participants included in the study.

The data of the study were collected with the Patient Introduction
Form, which was prepared by the researchers, the Spiritual
Orientation Scale, and Rolls Royce Quality of Life Scale. The data
were collected by the researchers by using the face-to-face interview
technique. Each meeting lasted approximately 15-20 minutes.

Patient Introduction Form: This form, which was created by the
researchers, included questions about the age, gender, marital
status, level of education, working status, income status, duration
of hemodialysis treatment, and the presence of any comorbidities.

Spiritual Orientation Scale (SOS): The scale was developed by
Kasapoglu in 2015 to evaluate the spiritual orientation of individuals.
As a result of validity and reliability studies, it was created as 16
items and one dimension. The scale was in a 7-Point Likert design,
and the minimum score that can be received is 16, and a maximum
of 112. The total score refers to the level of spiritual orientation.
Cronbach’s Alpha Reliability Coefficient of the scale was found as
0.95 [23]. In this study, Cronbach’s alpha value of the scale was
found as 0.96.

Rolls Royce Quality of Life Scale: The validity and reliability of the
Rolls-Royce Quality of Life scale was conducted by Ozyilkan et al.
(1995). The scale consists of 42 questions [24]. The scale was in a
5-Point Likert design, and the minimum score that can be received
is 42, and a maximum of 210. High scores received from the scale
show that the health-related quality of life is high in a positive
way. There are positive and negative statements on the scale. The
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scale consisted of 8 sub-dimensions as general wellbeing; physical
symptoms and activity; sleep disorder; appetite; sexual function;
perception function; medical interaction; social relations and job
performance. The reliability coefficient of the scale is 0.99 [24]. In
this study, the Cronbach’s alpha value of the scale was found to be
0.96.

Statistical Analysis

The statistical analysis of the data was made with the SPSS 22
Package Program. Standard deviation, percentage, mean values, and
minimum and maximum values were used for demographic data.
The t-test, Kruskal Wallis, and Mann Whitney U-test were used in
the calculations of the scale scores. The significance level was taken
as p<0.05.

Results

The mean age of the patients included in the study was 55.74 + 14.86
years, 53% were male, 93.9% were married, 47% were illiterate,
92.4% were not working, 43.9% had income equal to expenses,
48.5% received hemodialysis treatment for 0-5 years, and 34.8%
were heart failure and hypertension patients (Tablel).

Table 1. Distribution of Patients by Descriptive Characteristics (n=66)

Descriptive Characteristics Number %

Gender

Female 31 47.0
Male 35 53.0
Marital Status

Married 62 93.9
Single 4 6.1

Educational Status

Illiterate 31 47.0
Literate 12 18.2
Primary/High-School 19 28.8
Undergraduate and Postgraduate 4 6.1

Working Status

Working 5 7.6
Not working 61 92.4
Monthly Income Status

Income more than expenses 37 40.9
Income equal to expenses 29 439
Income less than expenses 10 15.2
HemodialysisTreatment Duration

0-5 years 32 48.5
6-10 years 23 34.8
11 years and above 11 16.7
Other Chronic Disease

Diabetes 18 273
Heart Failure-Hypertension 23 34.8
COPD-Asthma 8 12.1
No diseases 17 25.8
Age 55.74+14.86

COPD: Chronic Obstructive Pulmonary Disease
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The mean total score of the Rolls Royce Quality of Life Scale of
the patients was 138.31+21.30, the mean overall wellbeing sub-
dimension score of the Rolls Royce Quality of Life Scale was
23.98+4.20, and the other mean scores were as follows; 23.40+3.46
in physical symptom and activity, 9.30+2.41 in sleep disorder,
6.63£1.62 in appetite, 13.34+2.85 in sexual function, 21.95+3.54 in
perception function, 12.28+1.46 in medical interaction, 27.394+4.38
in social relations and work performance, and 97.07+11.88 in
Spiritual Orientation Scale (Table 2).

Table 2. Distribution of Mean Scores of the Patients Received from Spiritual
Orientation Scale and Rolls Royce Quality of Life Scale (n=66)

Item  Min. Max.

Scale and Sub-dimensions count Values X+SD
Rolls Royce Quality of Life
General Wellbeing 7 11-31 23.98+4.20
Physical symptom and activity 8 14-30 23.40+3.46
Sleep disorder 3 4-13 9.30+2.41
Appetite 2 3-9 6.63£1.62
Sexual function 4 6-16 13.34+2.85
Perception function 6 15-28 21.95+3.54
Medical interaction 4 10-16 12.28+1.46
Social relations and job performance 8 14-36 27.39+4.38
Total 42 85-176 138.31+21.30
Spiritual Orientation Total Score 16 64-112 97.07+11.88

It was found in the study that the difference between the total and
sub-dimensions of the Rolls Royce Quality of Life Scale according
to patients’ marital status was statistically significant (p<0.05). It
was also found that there were statistically significant differences
between the averages of total scores in Rolls Royce Quality of Life
Scale, sleep disorder, according to the educational status, perception
function, social relations, and sub-dimensions of work performance
of the patients (p<0.05). According to the income status of the
patients, there were statistically significant differences between the
averages of total scores in the Rolls Royce Quality of Life Scale
appetite and social relations and work performance sub-dimensions
p<0.05). It was also found that there were statistically significant
differences between the averages of total scores of the patients
in Rolls Royce Quality of Life Scale and appetite sub-dimension
(p<0.05). It was found that there were no statistically significant
differences in the Spiritual Orientation Scale scores according to
their demographical characteristics (p>0.05) (Table 3).
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Table 4. The Relation between Patients’ Mean Scores in Rolls Royce Quality
of Life Scale Score, Its Sub-Dimensions and Spiritual Orientation Scale (n=66)

Rolls Royce Quality of Life Scale and

iritual Orientati 1
Sub-dimensions Spiritual Orie ion Scale

General wellbeing r:0.10
p:039
Physical symptoms and activity r:0.24
p:0.04
Sleep disorder r:0.08
p:0.52
Appetite r:0.14
p:0.25
Sexual function r:0.16
p:0.19
Perception function r:0.18
p:0.12
Medical interaction r:0.19
p:0.11
Social relations and work performance r:0.21
p:0.08
Scale Total r:0.19
p:0.12
Discussion

Chronic Renal Failure is a chronic disease, which may affect the
quality of life at significant levels. Health-related quality of life is
the experience, beliefs, expectations, and perceptions of a person
in physical, psychological, and social health areas [4,12]. Dialysis
treatment is a repetitive and exhausting routine for CRF patients,
and changes in lifestyle and occupational inactivity cause mood
changes and emotional stress affecting the mental and physical
health of patients [4]. Other factors like addiction and limitations
brought by the treatment and changes in bodily appearance, can
result in a negative effect in this scenario. These negative factors
may affect the spiritual orientation of patients [3,16].

In the present study, the mean SOS total score of the patients was
97.07+11.88. It was determined that the spiritual orientation of
the patients who participated in the study was high. In their study,
Ottaviani et al. examined the level of spirituality in HD patients
and found that patients were directed to spiritual beliefs in difficult
times as a method of dealing with their disease [20]. Duran et al.
conducted a study and found that HD patients were more inclined to
spirituality in the face of difficulties and in dealing with diseases [3].
In their study conducted on hemodialysis patients, Hicdurmaz and
Oz found that the coping method used frequently by patients was
“turning to religion” [19]. Spiritual needs can come to the forefront
in the face of life-threatening diseases, fear of death, stress when
hope begins to decrease, and it may be considered that these factors
also have effects on similar conditions in high spiritual orientation in
HD patients. In this study, the high levels of spiritual orientation in
HD patients can be caused by believing in divine power and feeling
the need for seeking refuge in a divine power in difficult times.

It was determined that the quality of life of the patients who
participated in the present study was at a moderate level
(138.31£21.30). In our study, the lowest quality of life was detected
in the sub-dimension of appetite (6.63+1.62), and the highest score
was found in the quality of life sub-dimension of social relations
and work performance (27.39+4.38). Bayoumi et al. found that the
quality of life in HD patients was at a moderate level [12]. Some
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study results were also parallel to our findings [5,25]. Unlike our
study results, Moattari et al. found that the quality of life was low
in hemodialysis patients [13]. In other studies, conducted by using
different quality of life scales, it was determined that the quality of
life scores of hemodialysis patients were low [7,14]. The difference
in the results of this study may be that the scales with which
quality of life was evaluated were different, or that the individual
characteristics of patients might have affected the quality of life
scores.

In our study, it was found that the spiritual orientations of the
male patients were higher than female patients; however, these
scores were not statistically significant. Unlike our study, a study
that examined the spiritual conditions of patients with renal failure
before and after hemodialysis reported that the female HD patients
had higher spiritual status [8]. It can be argued that this difference
stems from a large number of male patients in our study.

In our study, no statistically significant differences were detected
between SOS total scores in terms of the marital status of patients,
and the spiritual orientation of married patients was higher. Studies
conducted with HD patients reported that marital status did not have
significant effects on spirituality [26,27]. The results of the literature
and our study results show similarities. Considering life more
positively with the support of spouses and feeling psychologically
well can positively affect spiritual wellbeing.

In our study, no statistically significant differences were detected
between the educational status of patients and the SOS total scores,
and the spiritual orientation of the patients who had primary school/
high-school education was higher than other groups. Similar to our
study results, it was observed in a similar study that the educational
status did not affect the level of spirituality in previous studies [28].

In our study, no statistically significant differences were detected
between the working status of the patients and the SOS total score,
and the average score of the working individuals was higher.
Based on the findings, it can be argued that patients are directed
to spirituality with the support and strength they receive from their
friends in their work lives.

In our study, no statistically significant differences were detected
between the income status and SOS total score of patients, and the
average score of those who had income less than expenses had higher
scores. It may be speculated that HD patients are unable to work or
have to resign from their work, and depending on this, economic
difficulties are experienced, and patients with low economic levels
are more likely to be in spirituality.

In our study, it was determined that there were no statistically
significant relations between the treatment durations and SOS total
scores, and the mean score of patients with 11 years or more was
higher. It may be considered that as the duration of HD treatment
increases, the patient has increased symptoms related to his/her
disease; and for this reason, move towards spiritual coping methods.

In our study, there were no statistically significant relations between
other chronic diseases and SOS total scores; and the heart failure-
hypertension patients had higher mean scores. It may be considered
that patients with renal failure develop spiritual coping strategies if
they have comorbidities.

Med Science 2021;10(1):82-7

In our study, no significant differences were detected in terms of the
quality of life total scores and gender sub-dimension. Similar to our
study, Nazlican et al. examined the quality of life and factors affecting
it in hemodialysis patients and found that there was no difference
between gender and quality of life [7]. Some study findings are in
line with our study results [4,6,17], while some contrast with our
results [12,29]. It may be considered that the difference in the results
of'the present study may be due to the characteristics of the sampling

group.

In our study, it was found that patients had a significant difference in
total scores and sub-dimension in marital status and quality of life
and that the mean scores of single individuals were higher. In some
previous studies, no significant differences were reported between
married and single individuals in terms of quality of life scores
[12,17,30]. It was reported in some studies that there is a significant
difference in this respect [4,6]. It can be argued that this difference
can affect the quality of life because married people manage the
family, which increases financial stress and addiction.

In our study, significant differences were detected in overall scores
and sub-dimension of educational status, and the average score of
primary school-high-school graduates was higher. It was found that
there were also some studies reporting contrasting results to our
study [6,14,17]. This difference was considered to be stemming
from the sociodemographic characteristics of the patients.

In our study, it was found that there were no significant differences in
the overall scores and sub-dimension scores of the patients in terms
of working status. There are also some studies reporting contrasting
results to our study [6,12,17]. It was considered that this difference
stemmed from the sociodemographic characteristics of the patients.

It was found in our study that there were no significant differences
in the monthly income levels and quality of life total scores and
sub-dimension of the patients. Studies are reporting similar results
with our study [6]. Unlike our study, there are also several studies
reporting contrasting results [17]. The number of people who do not
work due to the disease and the lack of benefits from any other jobs
may be among the reasons that were influential in this difference.

In our study, no significant relations were detected between the year
of treatment, the quality of life sub-dimensions score, and the total
quality of life score. Parallel to our study findings, no significant
relations were detected between hemodialysis duration and quality
of life scores in the study conducted by Nazlican et al. [7]. In some
previous studies, the results were found to be similar to those
obtained in our study [17,30]. It can be argued that the quality of life
will decrease because of dialysis complications and psychological
factors that may occur in patients with more dialysis treatment years.

In our study, a positive and significant relationship was detected
between the physical symptom and activity sub-dimension of the
quality of life and the Spiritual Orientation Scale score averages of
the patients. It can be argued that patients have spiritual orientation
because physical activity in dialysis patients improves physical and
mental functionality, psychological condition, and quality of life.

Conclusion

It was found that the quality of life of the patients was at a moderate
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level and their spiritual orientation was high. It was found that
there was a positive and significant relation between the physical
symptom and activity sub-dimension of the quality of life scale and
spiritual orientation. In the present study, it was found that there was
a statistically significant relationship between marital status, learning
and income status, and quality of life of the patients. It was found
that the relation between descriptive characteristics of the patients
and the orientation of spirituality was not statistically significant.
In the light of these findings, it is recommended to organize pieces
of training for hemodialysis patients to evaluate the quality of life
at regular intervals, maintain and improve the quality of life, and
evaluate the sense of spirituality to cope with possible health level
changes, as well as to conduct studies to increase the awareness of
healthcare professionals who provide care to HD patients.

Limitations

The fact that the present study was conducted in one single center
was the limitation of the study.
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Abstract
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Diabetic retinopathy (DR) is a common result of diabetes mellitus (DM). Alterations in retinal vascular caliber may be early finding of diabetic retinopathy. The aim of this
study is to demonstrate retinal vascular caliber changes in Turkish adolescents with type 1 diabetes mellitus (T1D). This prospective and cross-sectional study included 108
eyes of the T1D adolescents and 75 eyes of the age-sex matched control group. Fundus images of the both groups were taken with fundus camera system (FA; Visucam500;
Carl Zeiss Meditec, Jena, Germany) and were analyzed with IVAN which is a semi-automated system used to measure the width of retinal vessels using a digital retinal
image (Nicole J. Ferrier, College of Engineering, Fundus Photography Reading Center, University of Wisconsin, Madison, WI, USA). Central retinal artery equivalent
(CRAE), central retinal vein equivalent (CRVE) and artery-vein ratio (AVR) were compared between groups. Both groups were comparable in baseline characteristics
(p>0.05). The mean CRAE value was higher in T1D group (179.03+29.58 p in T1D group and 166.64+15.76 p in control group, p<0.001). The mean AVR value was
higher in T1D group, too (0.97+0.46 in T1D and 0.84+0.19 in control group, p=0.01). There was no statistically significant difference in CRVE value between groups.
CRAE was found to be higher in T1D patients. This arteriolar dilation may be the early finding of diabetic retinopathy.

Keywords: Retinal vascular caliber, arteriolar dilation, type 1 diabetes mellitus, diabetic retinopathy

Introduction

Diabetes mellitus (DM) is a common disease which effects 366
million people around world, while 20 million to 40 million
of these patients is type 1 diabetes mellitus (T1D) [1]. The
prevalence of T1D in Turkey is 0.75/1 000 (95% CI 0.74-0.76)
[2]. T1D is of the most common chronic disease in adolescents
and it can affect both anterior and posterior segment of eyes
[3-5]. The diabetic retinopathy (DR) is the most common
complication and main reason of vision loss in TIDM [6]. In
current literature, some studies showed that measurement of
retinal vascular caliber may provide useful information regarding
risk of DR in adulthood [7-10]. Vasodilatation which is accepted
as a sing of retinal arterial dysfunction were demonstrated in
these studies. Most of these studies were in elderly population
with type 2 DM which have coexisting disease such as
hypertension, hyperlipidemia which can affect retinal vascular

*Coresponding Author: Alper Halil Bayat, Department of Ophthalmology,
Esenler Hospital, Medipol University, Istanbul Turkey,
E-mail: alperhalil76@hotmail.com

caliber. Some studies also showed vasodilatation in children and
adults with TID [11-13]. But there is not any study regarding
Turkish adolescents with T1D.

The aim of the current study is to investigate retinal vascular
caliber in Turkish adolescents with T1D.

Material and Methods

This prospective and cross-sectional study was conducted in
Department of Ophthalmology, - Okmeydan1 Research and
Traning Hospital, University of Health Sciences, Istanbul, Turkey.
Protocol of the study was approved by Ethics Committee of
Marmara University (protocol number 09.2018.120). The study
was performed in accordance with Declaration of Helsinki. Written
informed consent was obtained from all the parents of the children.

The adolescents with T1D were selected among the patients which
were referred us for DR screening. The control groups selected
among the patients which came to hospital for normal ophthalmic
examination. Inclusion criteria was T1DM adolescents (age between
12-20), no systemic disorder than T1DM, normal body-mass
index (BMI), no ocular disease, spherical or cylindrical refractive
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errors<1.00 D, no diabetic retinopathy, best-corrected visual acuity
(BCVA) > 20/20 at snellen charts. Control group had healthy
subjects without any systemic or ocular disease. HbA1C levels, age,
gender, duration of DM were noted.

All the patients underwent a complete ophthalmic examination.
BCVA, slit-lamb bio-microscopy, intraocular pressure (IOP)
values with Goldman applanation tonometry, posterior segments
examination with dilated pupillary were performed. Fundus images
of the both groups were taken with fundus camera system (FA;
Visucam500; Carl Zeiss Meditec, Jena, Germany). Before and
after fundus images examination blood pressure of the participants
were measured. Only right eyes of the subjects were taken. Retinal
vascular caliber was analyzed with IVAN which is a semi-automated
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system used to measure the width of retinal vessels using a digital
retinal image (with permission of Dr. Nicola Ferrier of the University
of Wisconsin - Madison School of Engineering and the Department
of Ophthalmology and Visual Sciences, University of Wisconsin —
Madison) [14-16].

Three concentric rings were placed in images of fundus to determine
the vascular measurement field. After ring implantation two zones
were formed. The area from the disc margin to half-disc diameter
was defined as Zone A, while the area from half-disc diameter to 1
disc diameter was defined as Zone B. Central retinal artery equivalent
(CRAE) and central retinal vessel equivalent (CRVE) measurements
were performed using the formula created by Hubbard15 and later
revised by Knudtson16 (Figure 1).

stinal Vessel Analysis Image Display = o X

Figure 1. Measurement of retinal vascular caliber in IVAN

Statistical analyses were performed using the SPSS software version
25. Descriptive analyses were presented using means and standard
deviations for normally distributed variables. An assessment of
normality was done using the Kolmogorov-Smirnov test. The
independent-t, Man-Whitney-U, Chi-squared tests were used for
analyses. A p-value of less than 0.05 was considered to show a
statistically significant result.

Results

One hundred eight eyes of 108 patients were in T1D group, while
75 eyes of healthy subjects were in control groups. The groups were
comparable in baseline characteristics. The baseline characteristics
of the patients were summarized in table 1.
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Table 1. Demographic and clinical characteristics of the patients

Control

T1D group group p value
Age, y, mean=SD 14.78£1.96  15.16+2.42  0.261
Gender
Female (n) 66 42
Male (n) 42 33 0.489
The duration of DM, y 4.75+£1.99
The mean value of HbAlc, %, 7762217

mean+SD

SD: Standard deviation, y: years, DM: Diabetes Mellitus, HbAlc: glycated
hemoglobin
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The mean CRAE value was 179.03+£29.58 p in T1D group, while
it was 166.64+15.76 p in control group (p<0.001) (Figure-2). The
mean CRVE value was 206.19+55.57 in T1D group, 205.04+38.45
in control group (p=0.869). AVR was 0.97+0.46 in T1D group and
0.84+0.19 in control group (p=0.01) (Figure-3).

25000
22500
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17500

150,00

Central Retinal Artery Equivalent (CRAE)

12500

Type 1 Diabetes Group Control Group

Figure 2. The mean central retinal artery equivalent (CRAE) value in groups
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Figure 3. The mean artery-vein ratio (AVR) value in groups

The mean value of CRAE and AVR did not have correlation with
age, gender, duration of DM and HbA 1¢ value (p>0.05).

Discussion

Adolescents with T1D have an increasing for vision loss through
their lives. The risk of developing DR is associated with duration
of DM [17]. It is common knowledge that if DR can be detected
in early stages, the risk for vision lose can be reduced with early
treatment [18]. Hence, health-care professionals want to develop a
noninvasive method to detect complications of DM, especially for
children. IVAN is semi-automated system used to measure the width
of retinal vessels using digital retinal images. So we used IVAN as a
noninvasive method to detect early changes of retinal vessel caliber
before developing DR in Turkish adolescent with T1D.

Our study shows that the adolescent with T1D have larger retinal
arteriolar caliber and larger arterio/venous ratio. Previous studies
have shown that retinal arteriolar dilatation is an indicator of
diabetes micro vascular complications [12,19]. In an experimental
study, researchers showed that arteriolar vasodilatation and an
increase in retinal blood flow are commonly found in eyes of
diabetic patients [20]. It is reported that retinal vasodilatation and
retinal hyper perfusion which is to cause release of nitric oxide, can
be key factors in diabetic retinopathy development [21-23]. Retinal
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hyper perfusion has been related with micro aneurysm development
because it can cause epithelial damage and vascular permeability
[21]. With all this information, it is too important to detect early
vascular changes in diabetic patients. We aimed to show retinal
caliber changes in Turkish adolescent with T1D.

Several studies showed retinal arteriolar dilatation in T1D children.
Cheung et al [12] showed that diabetic children have larger retinal
vascular caliber than healthy subjects. They also show that the
children with larger retinal vascular caliber have higher risk of DR
development. Their study demonstrated that each standard deviation
increase in retinal vascular caliber was associated with a 46%
increase in retinopathy risk [12]. In the Wisconsin Epidemiological
Study of Diabetic Retinopathy (WESDR), researchers evaluated that
an association of larger retinal vascular caliber with 10 year incident
retinopathy risk in type 2 diabetes and 4 year progression of DR risk in
type 1 diabetes [8]. While the WESDR show larger retinal arteriolar
and venular dilatation in adults with T1D [ 8]. In our study we did
not find any difference in retinal venular caliber. This is probably
related to mean age of study population. The Atherosclerosis Risk
in Communities study showed that vasodilatation in retinal venular
caliber was related to metabolic syndrome components in the middle
age person [24].

Conclusion

In conclusion, our study shows that the Turkish adolescent with T1D
have larger retinal caliber than healthy people. These patients may
have high risk of diabetic retinopathy development. Retinal vascular
caliber might be a sensitive biomarker to define early diabetic
retinopathy risk. Larger cohort studies in Turkish population
are needed to describe early detection of diabetic retinopathy in
adolescents and children.
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Abstract

In this study, we aimed to compare the pedicle morphometric measurements of patients with thoracic vertebral fractures, who were admitted to the emergency department
after trauma, and normal population, with the help of tomography. 252 patients with thoracic vertebral fracture between January 2017 and December 2019 were included
in the study. The patients were divided into two as operated (Group 1, n: 169) and non-operated (Group 2, n: 83) groups. Transverse and sagittal pedicle diameters of all pa-
tients' thoracic vertebrae were measured by computed tomography. These values were compared with the normal population. 252 patients (148 male) were included in the
study. Most of the fractures were seen in the T12 vertebrae. The least affected vertebrae were T1 and T2. In males, the thinnest transverse pedicle diameter was measured
at the T4 while the thickest transverse pedicle was measured at the T12 level. In females, the thinnest transverse pedicle was measured at the T6 level while the thickest
transverse pedicle was measured at the T12 level. In men, the thinnest sagittal pedicle was measured at the T3 level while the thickest sagittal pedicle was measured at the
T12 level. The thinnest sagittal pedicle diameter was measured at the T7 vertebra level while the thickest sagittal pedicle was measured at the T12 level. Transverse and
sagittal pedicle measurements were found to be higher in males than in females at almost all thoracic vertebra levels. Transverse and sagittal pedicle diameters of patients
with thoracic vertebral fracture were significantly lesser than normal population. Pedicle diameter reveals significant individual and segmental differences in the thoracic
region. Patients with similar traumas, who also have a pedicle diameter below the mean value, are more likely to develop fractures.

Keywords: Thoracic vertebral fracture, pedicle morphometric measurements, demographic distribution

Introduction

The most common surgical treatment in thoracolumbar trauma
is posterior vertebral instrumentation. It was first applied by
Raymond Roy-Camille [1] and now occupies an important
place in neurosurgical practice [2—4]. After the introduction of
computed tomography (CT) and magnetic resonance imaging
(MRI) into common practice, the best treatment options for spinal
degenerative diseases such as spinal fractures, scoliosis, kyphosis,
spondylolisthesis were sought. Wiring, hooks, etc. were tried in this
process but did not yield successful results in fusion formation as
transpedicular screwing (TPS) [5,6]. In thoracic vertebral fractures,
conservative treatment is preferred when there is no neurological
deficit and the spine is stable. However, there are indications for
surgical treatment in fractures in which the vertebral body height
loss is severe with the presence of canal compression, neurological
deficit and kyphotic deformity [7]. It is healthy to make surgical

*Coresponding Author: Usame Rakip, Afyonkarahisar Health Sciences
University, Faculty of Medicine, Department of Neurosurgery, Afyonkarahisar,
Turkey, E-mail: usamerakip@gmail.com

decisions based on accepted classifications such as TLICS. The
main purpose of the surgical treatment should be to protect or
improve the neurological condition, to ensure stability, to correct
the deformity and to prepare the ground for early rehabilitation.
[8-10]. Nowadays, TPS is the most preferred surgical method.
TPS has advantages, but if TPS is performed with wrong methods
and the detailed measurements on preoperative images were not
made, screwing is insufficient and it can cause distressing results
(such as screw loosening). The thoracic vertebrae, especially the
upper thoracic (T1-T6), have thinner pedicle diameters in the
normal population [11,12] and have a much lower chance of screw
revision.

Material and Methods

This study had been carried out with the decision dated 03.05.2019,
and numbered 2019/167 by Afyonkarahisar Health Sciences
University Clinical Research Ethical Board, between 01.01.2017-
01.07.2019.

252 patients (148 males) who were followed up in our clinic with the
diagnosis of thoracic fracture between January 2017 and December
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2019 were included in the study. Patients under 15 years old and
pathological fractures were not included in the study. Demographic
distributions such as age and gender, etiologic factor and treatment
modalities were recorded. The patients were divided into two
as non-operated (Group 1, n: 83) and operated (Group 2, n: 169)
groups. CT was performed on all patients. First, axial images with
2 mm thickness were obtained. Following the reconstruction of the
bone window, the thickest section of the pedicle was found. Then the
pedicle transverse diameters in this section were digitally measured
on the current image (Toshiba CT UK). Afterwards, sagittal images
were obtained. Following the reconstruction of the bone window,
the thickest section of the pedicle was found. The pedicle sagittal
diameters in this section were then measured digitally on the current
image. All measurements are indicated in milimeters (Figure 1).

Figure 1. A: Pedicle transverse (PT) diameter in axial section by computed
tomography; B: Schematic representation of left pedicle transverse diameter
measurement; A: Measurements of pedicle sagittal (PS) diameter are monitored
by computed tomography. D: Schematic representation of the sagittal diameter
measurement of the pedicle

A total of 1008 morphometric measurements of 504 pedicle
transverse diameters and 504 pedicle sagittal diameters were
performed. The two groups were compared with each other and
normal population values with the guide of literature. Statistical
analysis was performed with "IBM SPSS STATISTICS 25". In
addition to the standard descriptive calculations (mean + standard
deviation), "Wilcoxon signed ranks test" was used to evaluate
the difference between right and left. The p<0.05 values were
considered statistically significant.

Results

Of the 252 patients included in the study, 148 were male (59%) and
104 were female (41%). Age group to gender distribution was 41
males 14 females between the ages of 15-30, 32 males 14 females
between the ages of 31-45, 43 males 32 females between the ages
of 46-60, 27 males 32 females between the ages of 61 and 75 years,
5 males and 12 females over the age of 75. While the mean age
and standard deviation of male patients were 45.5 = 16.98 (16-85),
the mean age and standard deviation of female patients were 55.2
+ 18.36 (16-84). When a distribution was made according to age
groups, while 79% of males were under 60 years of age, 21% were
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over 60 years of age and while 56% of female patients were under
60 years of age, 32% were over 60 years of age. (Table 1).

Table 1. Distribution of the number of patients by age group

AGE Male Female
15-30 41 14
31-45 32 14
46-60 43 32
61-75 27 32
>75 5 12
TOTAL 148 104

The most affected spine was T12, regardless of age, sex and etiology.
The least affected were observed to be T1 and T2 (Figure 2).

K e Lok 1 I
o m_ . mm | B L L =
1 2 3 4 5 6 7 8 9 10 11 12

= Male = Female

Figure 2. Level distribution of vertebral fracture by age and sex

The most common cause of trauma was falling from height with
62.6% (n: 158), while traffic accidents took the second place with
36.4% (n: 91). The reasons such as beating and being under dent
were 1% (n: 3).

When examined separately in males, the thinnest right transverse
pedicle diameter (TPD) was measured at the right side of the T4
vertebra with 1.72 mm, while the thinnest mean TPD was measured
at the T3 vertebrae with 3.15 mm. When examined separately in
males, the thinnest left TPD was measured at the T4 vertebrae level
with 1.47 mm, while the thinnest mean TPD was measured at the
T3 vertebra with 2.85 mm. In men, the thickest TPD was 8.63 mm
on the right and 9.94 mm on the left. When examined separately in
women, the thinnest right TPD was measured at the T6 vertebrae
level with 2.15 mm, while the mean was measured at the T4
vertebrae level with the thinnest 3.3mm. When examined separately
in women, the thinnest left TPD was at the T6 vertebrae level with
2.14 mm, and the mean thickest TPD was measured at T12 levels
with 8.81 mm on the right and 9.02 mm on the left. (Table 2- 3)

In males, the thinnest sagittal pedicle diameter (SPD) was measured
at the T3 Vertebrae with 5.56 mm and the thickest SPD at the T12
level with 15.20 mm. In women, the thinnest SPD was measured at
the T7 Vertebrae with 5.45 mm and the thickest SPD at the T12 with
14.36 mm. (Table 2.)

In determining our treatment strategy, it was decided based on
TLICS classification. Of the 252 patients, 67% (n: 169) followed
the surgical route and 33% (n: 83) the conservative medical
treatment. While the measurements were being made, the average
of the pedicles' transverse and sagittal diameters were found to be
significantly smaller in the patients who were decided to be operated
(group 2). (Table 4- 5)
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Table 2. Minimum and maximum of pedicle measurements included in the whole study values and levels
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Male Female
Patients Min. Level Mac. Level Min. Level Mac. Level
PT-R 1.72 T4 8.63 T12 2.15 T6. T7 8.81 T12
PT PT-L 1.47 T4 9.94 T12 2.44 T6. T7 9.02 T12
PT Avarage 1.95 9.29 2.3 8.92
PS 5.56 T3 15.20 T12 5.45 T7 14.36 T12
Group 2 (n: 169) operated Min. Level Mac. Level Min. Level Mac. Level
PT-R 1.72 T4 8.63 T12 2.44 T4 7.11 T12
PT PT-L 1.47 T4 8.45 T12 2.44 T4.T7 7.33 T12
PT Avarage 1.92 8.62 2.44 7.22
PS 5.56 T3 15.2 T12 5.45 T7 14.36 T12
Group 1 (n: 83) not operated Min. Level Mac. Level Min. Level Mac. Level
PT-R 2.76 T4 8.21 T12 2.15 T6 8.81 T12
PT PT-L 2.66 T9 9.94 T12 2.87 T6 9.02 T12
PT Avarage 2.71 9.07 2.51 8.91
PS 7.22 T7 15.20 T12 7.23 T6 14.36 T12

Min.: the finest value found, Mac.: the thickest value PT: pedicle transverse diameter, PT-R: right pedicle transverse diameter PT-L: left pedicle transverse diameter,

PS: pedicle sagittal diameter

Table 3. Mean pedicle measurements of all patients included in the study

Pedicle Transvers

Pedicle Sagittal Number of
Male Female patients
Male Female Male and
Right Left Avarage Right Left Avarage female total Male Female Avarage Male Female
Avarage
Tl 4.787+£0.23  4.71+0.46 4.75 4.67£0.00  4.67+0.00 4.67 4.71 9.51+1.05 6.65+0.00 8.58 3 1
T2 4214021  4.32+0.52 4.27 4.28+0.00  4.28+0.00 4.28 43 8.62+0.52 7.21+0.00 7.92 2 1
T3 3.51+0.06  3.43+0.36 3.47 3.56+0.6  3.84+0.56 3.7 3.59 8.514+2.83 8.9440.62 8.73 4 5
T4 3.66+0.89  4.05+1.23 4.08 3.58+0.55  3.63+0.58 3.605 3.82 7.98+0.92 8.02+1.42 8 12 9
TS 3.82+1.05  3.43+0.48 3.63 3.69+0.49  4.77+0.73 423 3.93 8.62+0.96 9.89+0.86 9.26 7 3
T6 4.03+£1.03  3.79+1.09 4.07 4.5+£0.00  3.90+0.28 42 4.14 9.10+1.65 9.84+1.91 9.47 14 5
T7 4544038  4.11+0.93 433 4.05£1.36  4.30+0.35 4.18 425 8.70+1.81 9.40+4.43 9.05 11 4
T8 4274048  3.97+1.07 4.12 3.95+0.36  4.02+1.05 3.99 4.06 8.92+1.41 9.15+1.16 9.04 15 7
T9 4.13+1.37  4.50+2.17 432 3.31+0.80  3.44+0.61 3.38 3.85 9.38+1.37 8.48+1.59 8.93 11 3
TI0O  4.58+1.65  4.45+1.05 4.52 4.28+1.38  4.29+0.42 4.29 441 11.2441.14  9.65+0.60 10.45 5 4
T11 5.29+1.80  5.12+1.33 5.21 5.2840.82  5.53+0.67 5.41 5.31 11.18+1.98  10.28+1.24 10.73 17 12
T12  536+1.22  5.40+1.12 5.38 526+1.2  5.79+£1.20 5.53 5.45 12.42+1.87  11.07+1.78 11.75 48 50
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Table 6. Comparison of pt and ps between our groups
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Thoracic Vertebra Pedicle Transverse Mean Diameter Measurements

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12
All Patients 4.71 43 3.59 3.82 3.93 4.14 425 4.06 3.85 441 5.31 5.45
1. Group 4.77 44 3.81 42 4.25 4.24 4.62 4.63 * 5.5 5.34 5.83
2. Group 3.76 4.27 33 3.71 3.93 3.54 3.51 3.78 3.90 4.13 5.26 4.99
Mean Thoracic Vertebra Pedicle Sagittal Diameter Measurements

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12
All Patients 8.58 7.92 8.73 8 9.26 9.47 9.05 9.05 8.93 10.45 10.73 11.75
1. Group 8.45 * 9.42 9.39 9.42 9.9 8.8 9.9 10.7 12.25 12.1 12.37
2. Group 8.51 7.21 7.64 7.35 8.54 8.3 8.75 8.9 8.83 11.46 10.43 10.51

PT: Pedicle Transverse Diameter
PS: Pedicle Sagittal Diameter
*: Measurement was not taken as there is no patient.

Table 7. Comparison of our study with the measurements of transverse and sagittal diameters of pedicle made nationally and internationally

Thoracic vertebra pedicle transverse diameters

T1 T2 T3 T4 T5 Té6 T7 T8 T9 T10 T11 T12
Our Study Overall Average 4.71 43 3.59 3.82 3.93 4.14 4.25 4.06 3.85 4.41 5.31 5.45
Our Study (Group 2) 3.76 427 33 3.71 3.93 3.54 3.51 3.78 3.90 4.13 5.26 4.99
Baysal (19) 6.75 5.45 4.7 425 4 4 42 4.55 5 5.6 6.35 6.95
Araz (20) * * * * * * * * 5.5 5.9 6.9 6.8
Ugur (21) 6.7 6.2 5.3 4.6 4.7 4.9 5.3 5.7 6.2 6.4 7.8 7.9
Kim (22) 8.1 6.1 4.6 42 43 4.7 4.8 5.1 5.2 6.3 7.9 7.9
Yu (11.12) 8.7 7 5.8 5.1 5 5.4 5.7 6 6.5 7.8 9.3 9.2
Panjabi (26) 8.1 7.4 597 5.2 4.9 5.4 5.9 6.7 7.7 9 9.8 8.7
Vaccaro (23,24) * * * 4.5 44 4.6 4.7 5.1 5.8 6.7 8 7.8
Sagittal diameters pedicle of thoracic vertebrae

T1 T2 T3 T4 TS5 Té T7 T8 T9 T10 T11 T12
Our Study Overall Average 8.58 7.92 8.73 8 9.26 9.47 9.05 9.05 8.93 10.45 10.73 11.75
Our Study Group 2 8.51 7.21 7.64 7.35 8.54 8.3 8.75 8.9 8.83 11.46 10.43 10.51
Araz (20) * * * * * * * * 14.5 15.4 14.5 15
Panjabi (26) 9.6 11.4 11.9 12.1 11.3 11.8 12 12.5 13.8 15 17.4 16.7
Datir 9.4 12.1 12.2 11.8 11.6 11.7 12.5 132 14.4 16.6 17.7 18.7
Yu (11,12) 9.4 11.6 12.2 12.2 12.1 12.1 12.3 12.8 13.5 15.4 17 17.1

PT: Pedicle Transverse Diameter
PS: Pedicle Sagittal Diameter
*: Measurement was not taken as there is no patient.
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Discussion

Transpedicular screwing (TPS) has been used reliably by
neurosurgeons for many years in spinal traumas, degenerative
deformities and diseases such as osteoporotic collapse fracture.
The use of TPS in the thoracic region was started a little later
due to the existence of important and vital organs and vessels
adjacent to the vertebral bodies.[13—17]. Lesser pedicle diameter
measurements of the thoracic vertebrae, especially upper thoracic
vertebrae, are also one of the reasons.[11,18]. The main aim of our
study was to investigate the pedicle morphometric dimensions of
thoracic vertebrae with fracture, to compare pedicle morphometric
measurements with non-fracture thoracic vertebrae at the same
levels and to reveal any significant differences, and to investigate
the effect of demographic factors on these dimensions.

In our study, the mean values of the pedicle diameter measurements
of the fractured vertebrae of all patients were extracted first. Then,
the mean values of non-operated (group 1) and operated (group 2)
groups were determined as separate groups. (Table 6)

According to the results of computed tomography measurements
in males TPD measurements were found to be higher than women.
A statistically significant difference was found. (P = 0.006) SBD
measurements were also found to be higher in males. However, no
statistically significant difference was found. (P = 0.124)

There was no significant difference between right and left pedicle
diameter measurements in both men and women. (Male P = 0.065,
female P =0.110)

Asignificant difference was found between male and female patients
in terms of number (male: female = 59%: 41%). When men and
women were compared in terms of the age of trauma, it was found
that men were statistically traumatized at a younger age.

When the groups were compared, it was found that the transverse
and sagittal diameter measurements of the pedicle were thinner in
group 2. There was a significant difference between group 1 and
group 2 when compared to each other. (P = 0.008) However, no
significant difference was found between the SPD measurements.
(P=0.238)

No similar study was found in the literature. However, many studies
have been found regarding the measurements of natural thoracic
pedicle diameter without fracture. When our study was compared
with those studies, a detailed analysis was performed in terms of
both general point of view and the most fractured vertebrae we
detected (T4-T6-T8-T11-T12) (Figure 2.) and the values of group 2
were taken as the base values.

Baysal et al[19] found mean TPD values as 4.25 at T4, 4.2 at T6,
4.55 at T8, 6.9 at T11 and 6.8 at T12 level in their study, while we
found these values as 3.71 at T4, 3.54 at T6, 3.78 at T8, 5.26 at T11
and 4.99 at T12 level, and TPD measurements in our study were
found to be significantly smaller.(Table 7)

While Araz et al.[20]found the mean TPD values 5.508 + 0.483 at
T9, 5.877 £ 0.380 at T10, 6.917 £ 0.411 at T11 and 6.971 £ 0.465
at T12 in their studies, we found 3.90 £ 1.137 at T9, 4.13 £ 1.165 at
T10, 5.26 + 1.20, 4.99+1.120 at T12 in our study. It was found that
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TPD measurements were significantly smaller in our study. (Table
7)

When Ugur et al.[21], Kim and Arak [22], Vaccaro et al.[23,24]
studies were compared with our study, it was found that TPD mean
values were significantly smaller in all thoracic levels in our study.
(Table 7)

When the detailed measurements of both upper and lower thoracic
TPD and SPD in the studies of Datir PS et al.[25]Panjab et al.[26]
and Yu et al.[11,12] were compared with our values, it was found
that the total TPD and SPD measurements were significantly smaller
in all thoracic levels.(Table 7)

Conclusion

Transverse and sagittal pedicle diameters of patients with thoracic
vertebral fracture were significantly lesser than normal population.
Pedicle diameter reveals significant individual and segmental
differences in the thoracic region. Patients with similar traumas,
who also have a pedicle diameter below the mean value, are more
likely to develop fractures.
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Abstract

Mesenchymal stem cells play important roles in regenerative and reparative medicine applications. Their differentiation and proliferation abilities both in the human body
and in the laboratory, environment have been revealed through many clinical and pre-clinical trials. Umbilical cord tissue is an important source of mesenchymal stem
cells and has become a popular option in cord blood banking, especially in the last decade. As done for the cord blood, the steps of obtaining, transferring, processing, and
cryopreserving umbilical cord tissue are defined by standard procedures. However, there is limited information about the microbiological contamination rate of tissues and
their decontamination before the procedure. This study aimed to assess the effect of in vitro short-term antibiotic treatment applied to the umbilical cord tissue obtained
via superficial ethanol disinfection immediately after birth on the formation of colony-forming units (CFUs) and immunophenotype of the mesenchymal stem cells. For
this purpose, tissues obtained from 10 individuals were evaluated in three different groups that included the control group and groups of tissues with 5- and 10-min anti-
biotic treatment. There was no significant difference among the groups in the expression levels of CD45, CD34, CD73, CD105, and CD44, which are the markers used in
immunophenotyping. Similarly, no difference was found in CFU formation either. The present study has revealed for the first time that an antibiotic preparation used in
in vitro cell culture for cord tissue banking can be used safely in tissue preparation and banking stages. Our results show that short-term in vitro antibiotic administration
can contribute to the standard formation during decontamination/disinfection stages in cord tissue banking.

Keywords: Umbilical cord, mesenchymal stem cell, cord blood bank

Introduction

Human umbilical cord blood has been successfully used as a
source of hematopoietic stem cells from 1988 to the present
day [1]. Transplant of more than 40,000 units of cord blood has
been successfully performed in both children and adults for the
treatment of several diseases, including hematological, metabolic,
immunological, neoplastic, and neurological disorders [2]. Also,
the number of units within the cord blood banks has reached about
5 million units worldwide, including 800,000 units in state-owned
banks and more than 4 million units in private banks [3]. One of the
key points in cord blood banking is the microbiological screening
of the obtained blood. Studies around the world have shown
that the bacterial contamination rate is 1%-2% [4-5]. Just like
umbilical cord blood, umbilical cord tissue has also been a popular

*Coresponding Author: Durmus Burgucu, Akdeniz University Teknokent
Babylife Cord Blood Bank and Human Cell-Tissue Production Center, Antalya,
Turkey, E-mail: dburgucu@akdeniz.edu.tr

topic in the studies conducted in the field of cord blood banking,
especially in the last decade. Cord tissue is an important source
of mesenchymal stem cells [6]. As done for the cord blood, the
steps of obtaining, transferring, processing, and cryopreserving the
cord tissue are defined by standard procedures [7]. However, there
is limited information about the microbiological contamination
rate of tissues and their decontamination before the procedure.
This study aimed to assess the effect of in vitro short-term
antibiotic treatment applied to the umbilical cord tissue obtained
via superficial ethanol disinfection immediately after birth on the
formation of colony-forming units (CFUs) and immunophenotype
of the mesenchymal stem cell.

Material and Methods

This study was approved by the Ethics Committee of the Akdeniz
University Faculty of Medicine (decision number: 592-date:
11.10.2017), and volunteer participants signed an informed consent
form. Removal, transfer, and decontamination of the tissues: The
cord tissues of the subjects who applied to the cord blood bank were
cleaned with 70% ethanol and then surgically cut and taken into a
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cord tissue transfer kit immediately after birth and delivered to the
GMP laboratory. The tissue was first removed from the transfer kit
and then was washed in a sterile petri dish (Falcon 100 mm-353003)
with normal saline (0.9% ISOTONIC SODIUM CHLORIDE
SOLUTION-Polifarma/c-1911002). Thereafter, it was divided into
fragments of 0.3 cm. These fragments were treated with normal
saline containing a 4% antibiotic solution (P0781 Sigma-Aldrich
Penicillin-Streptomycin). A preliminary study was conducted to
determine the concentration of antibiotics. We started with 1%
in standard cell culture conditions and increased it up to 4%. As
short-term implementation was planned, we decided on 4x standard
concentration. We used flow cytometry with 7AAD to test that 5 and
10 minutes of the application did not exhibit a negative effect on cell
viability (viability >%95, data not shown). In this preliminary study,
mononuclear cells obtained from cord blood were used. In summary,
a 4% concentration was considered the safe upper limit for this study.
Two groups of tissues were kept in the antibiotic solution: one for
5 min and the other for 10 min. For primary culture, the tissue was
cultured for 21 days in a complete medium [Dulbecco’s Modified
Eagle Medium (DMEM Gibco-11965092) +10% autologous
plasma]. At the end of the 21st day, tissue fragments were removed.
Samples with 70% confluence were divided into two Petri dishes
(100 mm).CFU assay: Cells obtained after the primary culture were
transferred into 6-well plates so that there well 5000 cells per well and
incubated for 2 weeks in the wells containing 3 ml 0.5% noble agar
(A5431 Sigma-Aldrich) (37°C, 5% CO,). Following incubation, the
cells were fixed with 10% formalin (HT501128 Sigma-Aldrich) and
dyed with Giemsa (GS500 Sigma-Aldrich). The colonies formed
were counted. Mesenchymal stem cell immunophenotyping: After
the primary culture, cells were collected into a polystyrene tube of 5
mL (BD 352003) so that there were 100,000 cells in each tube. For
each sample, three tubes were prepared. Ten microliters of anti-CD34
(BD Pharmingen PE Mouse Anti-Human CD34 Cat No. 560941)
and anti-CD-45 (BD Pharmingen FITC Mouse Anti-Human CD45
Catalog No. 555482) were added to the 1st tube; anti-CD44 (BD
Pharmingen FITC Mouse Anti-Human CD44 Catalog No 560977),
anti-CD-73 (BD Pharmingen PE Mouse Anti-Human CD73 Cat
No 550257), and anti-CD105 (BD Pharmingen APC Mouse Anti-
Human CD105 Cat No. 562408) were added to the 2nd tube, and
isotypic controls (Mouse IgG1, k) were added to the 3rd tube for
each fluorochrome. These were incubated at room temperature in
the dark for 20 min. Following incubation, the cells were washed
twice with sterile PBS, and flow cytometry (BD Accuri C6) analysis
was performed.

Statistical analysis

SPSS 21 statistical software was used. For intergroup comparisons,
Kruskal-Wallis H-test was performed. P < 0.05 was considered
significant.

Results

The cord tissues obtained from 10 individuals were divided into
three fragments, and immunophenotypic analysis and CFU assay
were performed in three different groups belonging to the same
individual (the control group and the groups with 5- and 10-min
antibiotic treatment) after the primary culture process. There was
no significant difference among the groups in the primary culture
stage and later in the CFU assay (Figure 1). This result shows that
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short-term antibiotic administration does not harm mesenchymal
stem cells in terms of CFU formation. CD45, CD34, CD73, CD44,
and CD105 are usually used as markers in the immunophenotyping
of mesenchymal stem cells. The expression levels of these
markers were assessed as % values in the flow cytometry analysis
of mesenchymal stem cells obtained from each group after the
primary culture (Figure 2). No significant difference was observed
in expression levels when each marker was compared among the
groups (P> 0.05). This result suggests that antibiotic administration
does not affect the immunophenotypic properties of mesenchymal
stem cells after the primary culture (Table 1).

Table 1. Immunophenotypic properties of mesenchymal stem cells after the pri-
mary culture (n = 10; P> 0.05)

CD73 CD105 CD44  CD34  CD45
control 99 9833 9725 0.51 0.48
Antibiotic (5 min.) 99.15 9836  97.42 0.52 051
Antibiotic 10 min.) g9 ; 98.08 9735 0.57 0.51
25
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Figure 1. CFU counts: CFU counts of the control group and the groups with 5- and
10-min antibiotic treatment. Values are given as mean values (n = 10; P> 0.05)
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a) SSC/FSC, b) CD45 expression, ¢) CD34 expression, d) CD73 expression, ¢)
CD105 expression, f) CD44 expression

Discussion

Mesenchymal stem cells play important roles in regenerative
and reparative medicine applications. Their differentiation and
proliferation abilities both in the human body and in the laboratory,
environment have been revealed through many clinical and pre-
clinical trials [6-8]. Furthermore, mesenchymal stem cells play
important roles in immune system responses via their autocrine and
paracrine effects. They exert an immunomodulatory effect, especially
in hyperimmune response regulation [9]. Obtaining the cells and
storing them under favorable conditions is one of the most important
limitations in stem cell and cellular treatments. Successful isolation
and reproduction of mesenchymal stem cells in the laboratory is
important to produce a cell-based product for therapeutic purposes.
Mesenchymal stem cell production is a time-consuming and labor-
intensive process. Reproduction time, microbial contamination
risks, and possible changes in biological characteristics are
processes that need to be managed well. In mesenchymal stem cell
production for therapeutic purposes, donor screening and testing,
recovery, and safety and efficacy of the cells are important in terms
of banking. There are two different studies in the literature regarding
cord tissue contamination rate. One of these indicates that the rate
is below 1%, especially in cesarean deliveries [10], whereas the
other study has reported a contamination rate of 1.22% without
indicating the method of delivery [11]. One study has reported in
the methodology section that 70% ethanol was used [10], and the
other has reported that 75% ethanol was used [11] but no antibiotics
were administered. The tissues obtained in the present study were
examined in three groups. The tissues obtained from 10 different
individuals were grouped into the control group and the groups with
5-and 10-min in vitro antibiotic treatment. To standardize the donors
in terms of the method of birth, only those with cesarean deliveries
were included in the study. All stages were performed in GMP areas.
The reason for this preference was to create a cell bank operating
by GMP and to perform the practice according to GMP standards,
which is a recommended choice. The approach of using a standard
manufacturing process and comprehensive testing guarantees the
safety, identity, purity, and strength of the final product [10]. In the
present study, it was revealed for the first time that an antibiotic
preparation used in in vitro cell culture for cord tissue banking can
be safely used in tissue preparation and banking stages. Our results
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show that short-term in vitro antibiotic administration can contribute
to the standard formation in decontamination/disinfection stages of
cord tissue banking.
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Abstract

Mucoceles of the paranasal sinus are benign expandable lesions that primarily occur between the fourth and seventh decades of life. In this study, the cases diagnosed
with paranasal sinus mucocele who were operated by a single surgeon between 2002 and 2019 were evaluated in terms of symptoms, surgical technique, complications,
and recurrence and discussed in the light of the literature. In this study, we retrospectively analyzed 75 patients, 76 mucoceles who underwent operations due to paranasal
sinus mucoceles between January 2002 and December 2019. In the patients diagnosed with a mucocele, the mucocele was removed surgically. Of the 75 patients, 36 were
female and 40 were male. All the patients were between the ages of 21 and 85, with an average age of 56.9 years old. Mucocele formation occurred in the frontal sinus
in 46 (61%) patients, the maxillary sinus in 16 (21%) patients the ethmoid sinus in 11 (14%) patients, and the sphenoid sinus in 3 (4%). 1 patient had both frontal and
maxillary sinus mucocele. 15 underwent surgery using external approach. All patients were followed-up with endoscopic examinations for 13 months to 4 years. 4 of 76
mucoceles (5,3%) experienced recurrence Treatment of paranasal sinus mucoceles is surgical and usually simple drainage and marsupialization of mucoceles is sufficient.
The endoscopic approach in the treatment of sphenoid, maxillary and ethmoid mucoceles is the surgical method of choice without question. However, in frontal sinus
mucocele surgery, external surgery is still valid as much as endoscopic sinus surgery.

Keywords: Mucocele, endoscopic sinus surgery, external approach

Introduction

Mucoceles of the paranasal sinus are benign expandable lesions
that primarily occur between the fourth and seventh decades of
life [1]. Sinus mucoceles may develop due to obstruction of the
sinus outflow resulting from anatomical obstruction, mucosal
hyperplasia, mass lesion or other mechanical factors. Previous
operation and trauma, chronic sinusitis, tumor, nasal polyps, and
RT are the main etiological factors [1,2].

The frontal sinus is the most common site of mucocele formation,
followed by the ethmoidal, maxillary, and sphenoid sinuses [3-6].

Mucoceles are slow-growing mucosa-filled cysts lined with
pseudo-columnar epithelium [3,5]. Although they grow slowly,
they may extrude from the sinus from which they originate

*Coresponding Author: Nevreste Didem Sonbay, Antalya Training and Research
Hospital, Depatment of Otolaryngology, Antalya, Turkey
E-mail: didem_ece@yahoo.com

because of the bone erosion caused by the pressure they exert
on the sinus wall and the cytokines they secrete. If the mucocele
advances into the nasal passage, it causes nasal symptoms such as
nasal congestion.

If it advances towards the orbital wall it causes orbital symptoms,
such as proptosis, diplopia, epiphora, visual loss, and orbital
cellulitis [1,4]. Frontal sinus mucoceles can cause intracranial
symptoms, such as brain abscess, subdural abscess, and meningitis
or they can cause cosmetic complaints because of swelling in the
cheek or front and facial asymmetry due to expansion into the skin
anteriorly [2,5]. Additionally, mucoceles may sometimes become
infected and transform into a mucopyocele, causing symptoms
such as osteomyelitis, orbital cellulitis and meningitis [1,7].
Therefore, when a mucocele that affects the sinus is detected, it
must certainly be treated to prevent irreversible complications.

Diagnosis is made on imaging [8]. Computed tomography may
illustrate an expansile remodeling-thinning and often sufficient
for diagnosis. Magnetic resonance imaging (MRI) delineate the
relationship among the mucocele, brain tissue, the orbit, and other
soft tissues [1,8].
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The treatment method of mucoceles is surgery [1,3,9,10].
Endoscopic sinus surgery is the gold standard in paranasal sinus
mucocele treatment [9]. Nowadays, only endoscopic sinus surgery
is preferred for maxillary, ethmoid and sphenoid sinus mucoceles.
However, although endoscopic sinus surgery is the first choice in
frontal sinus mucocele, open technique surgery can still be used
today when there is frontal sinus anterior wall defect, intracranial
or intraorbital extension.

In this study, cases diagnosed with paranasal sinus mucocele who
were operated by a single surgeon between 2002 and 2019 were
evaluated in terms of symptoms, surgical technique, complications,
and recurrence and discussed in the light of the literature.

Materials and Methods

In this study, we retrospectively analyzed 75 patients, 76 mucoceles
who underwent operations due to paranasal sinus mucoceles
between January 2002 and December 2019. Approval for the study
was granted by the Local Ethics Committee of Antalya Training
and Research Hospital (30/05/2019-14/12). Age, sex, sinonasal
symptoms, facial deformity and visual changes were noted. All
the patients were assessed with endoscopic inspection followed
by a paranasal sinus computed tomography (PNS CT) scan. In
cases of cranial or orbital extension, magnetic resonance imaging
(MRI) was performed for additional evaluation. In the patients
diagnosed with a mucocele, it was removed surgically. All the
patients underwent surgery by the same team. The patients with a
postoperative pathological diagnosis of a mucocele were included
in the study.

Results

Of the 75 patients, 35 were female and 40 were male. All these
patients were between the ages of 21 and 85, with an average
age of 56.9. Mucocele formation occurred in the frontal sinus in
46 (61%) patients, the maxillary sinus in 16 (21%) patients the
ethmoid sinus in 11 (14%) patients, and the sphenoid sinus in 3
(4%). 1 patient had both frontal and maxillary sinus mucocele
(Figure 1).

Table 1. Distribution of the sinus symptoms

Med Science 2021;10(1):101-5

Figure 1. Ethmoid and frontal sinus mucocele (Preoperative PNS CT A.Coronal
Plane B.Axial Plane C.Involvement of the right orbit. Preoperative MRI D. Coronal
Plane T2 Hyperintens Image E. Coronal Plane T1 Hypointens Image. F Axial

Image)

Of the 75 patients, 76 paranasal sinus mucoceles, 19 (25%) had
a history of FESC or nasal surgery and 18 (24%) had a history of
chronic sinusitis, 11 (15%) had a history of allergy, 5 (7%) had a
history of trauma, 4 (%5) patients had both frontal mucoceles and
nasal polyposis. In 19 (25%) patients, no etiological factor was
determined.

The most common symptom was nasal obstruction, which
was exhibited by all patients with maxillary sinus mucoceles.
Proptosis was the second most common symptom; total vision
loss was present only in 1 patient with a frontal mucocele. In the
preoperative assessment, a mucocele that invaded the superior
orbital wall in the right frontal region and a 2/10 vision loss in the
right eye was found. Vision in the left eye was 10/10. The patient
was treated with the endoscopic approach, and in the postoperative
assessment, the vision in the right eye was 10/10. Swelling was
most frequently observed in the frontal sinus mucocele patients,
and visual symptoms were exhibited by the sphenoid and ethmoid
sinus mucocele patients. Headache was present in 38% of the
patients. CSF fistula, meningitis and brain abscess are rare but
serious complications due to frontal pyocele. The distribution of
the sinus symptoms is provided in (Table 1).

Frontal (46 /61%) Ethmoid (11/14%) Maxillary (16/21%) Sphenoid (3/4%) Total

Nasal Obstrictions 11(24%) 7(63%) 16(100%) 0 34(45%)
Nasal Symptoms

Nasal Congestion 4(8.6%) 2(18.1%) 4(25%) 0 10 (21%)

Proptosis 25(54,3%) 4(36%) 0 0 29(38%)
Orbital Symptoms Visual Symptoms 5(10%) 4(36%) 0 1(50%) 10 (21%)

Orbital Wall Defects 16(34%) 2(18%) 0 0 18 (23%)

Headache 14(30%) 3(27%) 2(12%) 1(33%) 20 (26%)

CSF Fistula 2 (4%) 0 0 0 2 (2.6%)
Cranial Symptoms

Menengitis 2(4%) 0 0 0 2 (2.6%)

Apscess 1 (2%) 1 (1%)

Facial Asymmetry 6(13%) 0 1(6%) 0 7 (%9)
Cosmetic Symptoms

Bone Defect 4(8%) 0 0 0 4 (5%)
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Maxillary, ethmoid, sphenoid sinus mucoceles were all treated
with the endoscopic approach (Figure 2). Of the 46 patients with
frontal sinus mucoceles, 31 underwent surgery underwent ESC
(Figure 3). 15 underwent surgery using external approach (Figure
4). We performed osteoplastic frontal sinus surgery in 14 of these
patients, and trephination was performed in the 1 remaining
patient. The characteristics of the patients who underwent external
approach and had frontal sinus mucocele are shown in (Table 2).

Figure 2. Ethmoid sinus mucocele is involvement of the right orbit (Preoperative
PNS CT A.Coronal Plane B.Axial Plane, C. Intraoperetive Imaging Postoperative
PNS CT D.Coronal Plane E.Axial Plane

All patients were followed-up with endoscopic examinations
for 13 months to 4 years. 4 of 76 mucoceles (5,3%) experienced
recurrence. The recurrent patients were those who had previously
been operated for chronic sinusitis (3 patients with polyps, 1
patient with chronic sinusitis without polyps).

Med Science 2021;10(1):101-5

Table 2. Causes of External Surgery Preference in Patients Diagnosed with
Frontal Sinus Mucocele

Anterior Wall Defect 5
Frontal Lobe Abscess 1
Dura Defect 2
Intracranial Expansion 2
Orbital Oomplications 5
Not Being Able to Get General Anesthesia 1

Figure 3. Frontal sinus mucocele intraoperative image. A. Drainage of the
mucocele. B.After marsupialization of frontal mucocele, C-D:Frontal sinus

Figure 4. External Approach. A .Expansion of the frontal sinus mucocele on the anterior wall. B.Osteoplactic flap elevation. C.Frontal sSinus mucucele

Discussion

Mucoceles are cystic, benign expansile masses [3,8]. Mucoceles
may give different symptoms depending on the area they affect.
Depending on the size of the lesion, bone resorption and remodeling
may be seen [2,4]. Visual disturbances due to orbital displacement
or optic nerve compression may also lead to facial deformities due

to bone expansion or defect. When mucoceles become infected and
form pyomucocele formation, orbital cellulitis, orbital abscess, and
intracranial spread may cause complications such as meningitis
and brain abscess that require urgent intervention [9,10].

In our study, the 3 most common symptoms in paranasal sinus
mucoceles were nasal obstriction (45%), proptosis (38%), and
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Headage (20%). Plainter et al (78) reported that the most common
symptom was pain before surgery. Fhu et al [1], on the other hand,
reported the most common symptom in patients with primary
and secondary mucocele as nasal obstruction. Proptosis is the 2
most common symptoms and was more common in frontal sinus
mucoceles (54%) and ethmoid sinus mucoceles (36%), which are
closely related to the orbit.

The treatment of paranasal sinus mucoceles is surgical and simple
drainage and marsupialization of mucoceles is usually sufficient
[8,9]. The endoscopic approach in the treatment of sphenoid,
maxillary and ethmoid mucoceles is the surgical method of choice
without question. Especially in ethmoid and sphenoid sinus
mucoceles, endoscopy provides the same field of vision as in the
external approach, and the morbidity rate is much lower [11].

In frontal sinus surgery, as a result of the magnificent development
of endoscopic sinus surgery, the areca of use of the external
approach is gradually narrowing. However, it still has a place
in some pathologies of the frontal sinus. In the literature, there
are many authors who support the use of external approach in
frontal sinus anterior wall effects, pathologies with excessive
lateral localization, presence of pathology in type 3 frontal cells,
and lesions with intracranial extension leading to the dura effect
[2,11,12]. However, there are also publications treated with
endoscopic approaches in many similar pathologies [3,6,10]. In
our series, 16 of 46 patients with frontal sinus mucocele were
treated using an external approach. Since 1 patient could not
receive general anesthesia, trephination with LAA was performed,
and 2 patients underwent craniotomy for frontal lobe abscess.
Endoscopic surgery was unlikely to be performed in these cases.
An external approach was applied to 5 patients with anterior
wall defect in order to perform reconstruction. In these cases, the
external approach is required for reconstruction (bone cement,
titanium rapier). External approach was applied to 2 patients due
to dura defect. There are patients treated with both methods in the
literature. In these cases, the surgeon's facilities and experience are
the most important factors in decision-making. A meta-analysis
evaluating the development and use of endoscopic sinus surgery
and techniques applied according to the surgeon's experience was
conducted by Courson et al [13]. The studies examined in this
meta-analysis are divided into 2 groups. The surgeries performed
between 2002-2012 were collected in the first group, and the
studies performed between 1975-2001 in the second group. It
is seen that the rate of endoscopic surgery has increased in the
second group. Again, in the same meta-analysis, in the comparison
between the senior surgeons and others, it is seen that the senior
surgeons solved the problems endoscopically at a much higher
rate. In our study, 15 of 46 frontal sinus mucoceles and 31 external
ones were treated by endoscopic approach. When we evaluate the
development of our own surgical experience, we think that 5 cases
that cause orbital complications can be performed endoscopically.

If the external approach is applied in the frontal sinus surgery,
another discussion point is the obliteration of the frontal sinus.
Some authors claim that the obliteration of the sinus after the
complete removal of the frontal mucocele decreases the rate of
recurrence [5,9]. Others defend the position that the sinus must
be left open because obliteration damages the physiology of the
frontal sinus [1,3]. Although we support the view that unless there

Med Science 2021;10(1):101-5

is an underlying pathology, marsupialization of the mucocele is
sufficient to protect the drainage and physiology of the frontal
sinus, we also claim that for the patients who have dura defects,
there is a need for obliteration to support the fascia that we use to
repair the defect.

Another topic of discussion in the treatment of frontal mucoceles
is whether to place a stent in the frontal ostium. Har-E1 G et al [10]
placed stents in the cavity when they endoscopically performed
small unilateral marsupialization and removed the stents after
8-12 weeks; they observed no recurrence in the follow-ups. On the
other hand, we did not place stents in any of our patients. In the
only patient who had recurrence, the real reason for the recurrence
was that a nasal polyp obliterated the frontal recess; however, the
recurrence occurred on postoperative month 41. As a result, we
maintain that even a 12-week stent would not have been able to
prevent recurrence in this patient. Even though the treatment for
sinus mucoceles is surgery, it must be kept in mind that past surgical
operations are also important in the etiology of mucoceles. The
formation of a scar that blocks the sinus ostium after the surgery
speeds up the formation of mucoceles [1,3]. Recurrence in the
surgery operations due to nasal polyps or chronic rhinosinusitis
may be caused because the ostium was not enlarged enough,
and blockage of the ostium due to the recurrence of the primary
pathology or excessive deformation of the nasal physiology during
the surgery. The recurrence after the mucocele surgery occurs due
to the same reasons. Especially in the frontal mucoceles, more
frequent obliteration due to the anatomy of the frontal recess
increases the recurrence rate [14]. However, in the surveys on
mucocele surgery in the literature, it was observed that recurrence
rates were very low (0-13%). In our study, the recurrence rate was
5%. However, we maintain that these recurrence rates do not reflect
the reality because the follow-up periods did not exceed 10 years in
any of these studies. However, mucoceles are cysts that grow very
slowly. Meetze et al [ 15] retrospectively surveyed the frontal sinus
complications in patients who underwent frontal craniotomy and
found that frontoethmoidal mucoceles developed 14.8 years (1-39
years) after the operation on average. If recurrence can develop 39
years after a previous operation, we believe it is also possible for
it to develop many years after mucocele surgery due to the trauma
caused by the operation. We maintain that with longer-running
studies, the recurrence rates may increase even more.

Conclusion

Paranasal sinus mucoceles can lead to serious complications such
as orbital cellulitis, brain abscess and meningitis, especially when
they are infected, that is, when they form a pyomucocele formation.

Endoscopic sinus surgery has emerged as the preferred surgical
method for ethmoid, maxillary and sphenoid mucoceles. It is
also the best treatment approach for frontal sinus mucoceles. In
frontal sinus mucoceles, the limits of endoscopic sinus surgery are
determined by the experience of the surgeon and the characteristics
of the mucocele. Mucoceles that cause anterior wall defect and
cause intracranial complications are the most important candidates
for open surgery.

Conflict of interests

The authors declare that they have no competing interests.

104



doi: 10.5455/medscience.2020.08.154

Financial Disclosure

All authors declare no financial support.

Ethical approval
Local Ethics Committee of Antalya Training and Research Hospital (30/05/2019-
14/12).

References

1.

Fu CH, Chang KP, Lee TJ. The difference in anatomical and invasive
characteristics between primary and secondary paranasal sinus mucoceles.
Otolaryngol Head Neck Surg. 2007;136:621-5.

Bockhmul U. Osteoplastic frontal sinusotomy and reconstruction of frontal
defects. In: Kountakis S, Senior B, Draf W (eds) The frontal sinus. Springer,
Berlin, 2005;281-9.

Har-El G. Endoscopic management of 108 sinus mucoceles. Laryngoscope
2001;111:2131-4.

Stienberg CM, Bailey BJ, Calhoun KH, et al. Management of invasive
frontoetmoidal sinus mucoceles. Am J Otolaryngol. 2007;28:145-7.

Soon SR, Lim CM, Singh H et al. Sphenoid sinus mucocele: 10 cases and
literature review. J Laryngol Otol. 2010;124:44-7.

Herndon M, McMains KC, Kountakis SE. Presentation and management
of extensive fronto-orbital-ethmoid mucoceles. Am J Otolaryngol.
2007;28:145-7.

7. Zukin LM, Hink EM, Liao S, et al. Endoscopic Management of Paranasal

10.

11.

12.

13.

14.

15.

Med Science 2021;10(1):101-5

Sinus Mucoceles: Meta-analysis of Visual Outcomes. Otolaryngol Head
Neck Surg. 2017;157:760-6.

8. Plantier DB, Neto DB, Pinna FR, et al. Mucocele: Clinical Characteristics
and Outcomes in 46 Operated Patients. Int Arch Otorhinolaryngol.
2019;23:88-91.

9. Khong JJ, Malhotra R, Wormald PJ et al. Endoscopic sinus surgery for
paranasal sinus mucocoele with orbital involvement. Eye 2004,18:877-81.

10.Har-El G. Transnasal endoscopic management of frontal mucoceles.
Otolaryngol Clin North Am. 2001;34:243-51.

11.Haug GA, Dortzbach RK, Brandenburg J. Tretament of frontal sinus
mucoceles with the osteoplastic flap technique. Ophtalmic Surg. 1978
;:9:40-66.

12. Park CM, Stoffella E, Gile J, et al. Osteoplasty Flap Technique for
Repair of Latent (30-Year) Post-Traumatic Frontal Sinus Mucocele: Case
Report and Review of the Literature J Oral Maxillofac Surg. 2012;70:2092-
6.

13.Courson AM, Stankiewicz JA, Lal D Contemporary Management of
Frontal Sinus Mucoceles: A Meta-Analysis. Laryngoscope. 2014;124:378-
86.

14.Serrano E, Klossek JM, Percodani J, et al. Surgical management of
paranasal sinus mucoceles: a long term study of 60 cases. Otolaryngol Head
Neck Surg. 2004;131:133-40.

15.Meetze K, Palmer JN, Schlosser RJ. Frontal sinus complications after
frontal craniotomy. Laryngoscope. 2004;114:945-8.

105



Auvailable online at www.medicinescience.org

Medicine Science
International
Medical Journal

ORIGINAL ARTICLE

Medicine Science 2021;10(1):106-10

Effects of sugammadex on platelet levels and platelet-to-lymphocyte
ratio in morbidly obese patients undergoing sleeve gastrectomy

Ozkan Gorgulu', ®©Mehmet Nuri Kosar?

!Antalya Training and Research Hospital, Department of Anesthesiology and Reanimation, Antalya, Turkey
?Antalya Training and Research Hospital, Department of General Surgery, Antalya, Turkey

Received 10 August 2020; Accepted 06 October 2020
Available online 17.01.2020 with doi: 10.5455/medscience.2020.08.160

Copyright@Author(s) - Available online at www.medicinescience.org

@080

Content of this journal is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License. E NG D

Abstract

Sugammadex is known to have minimal effects on coagulopathy. The aim of this study was to analyse the changes in platelet levels and platelet-to-lymphocyte ratio
(PLR) in preoperative and postoperative periods in morbidly obese patients. This retrospective study included a total of 86 morbidly obese patients with a Body Mass
Index (BMI) of >40 kg/m? and with an American Society of Anaesthesiologists Classification score (ASA) III undergoing elective laparoscopic sleeve gastrectomy (LSG).
Patient data were obtained from patient files and electronic health records system (SARUS). The patients were allocated into two groups namely sugammadex (Group S)
and neostigmine (Group N). Preoperative and postoperative (12" hour) hemogram recordings of the patients were examined. Compared to preoperative levels, there was a
significant decrease in the postoperative platelet and lymphocyte values of patients in Group S (p<0.001) whereas postoperative PLR values were significantly increased
(p<0.001). The comparison of the preoperative and postoperative values of patients in Group S according to gender showed no significant difference (p>0.05). Although
sugammadex causes a decrease in the platelet and lymphocyte levels in the postoperative period similar to neostigmine, a relatively higher decrease in lymphocyte levels
caused an increase in PLR values. None of the morbidly obese patients, who were administrated sugammadexn (2 mg kg') via intravenous administration, underwent

reoperation in the postoperative period due to coagulopathy.

Keywords: Sugammadex; platelet count; lymphocyte count; platelet-to-lymphocyte ratio; blood coagulation disorders

Introduction

Sugammadex is a new selective medication with a structure of
modified gamma cyclodextrin that is used to reverse neuromuscular
blockade caused by aminosteroid muscle relaxants [1]. Gamma
cyclodextrin in its structure is a cyclic oligosaccharide formed by
bacterial digestion of starch and used as solubilizers and stabilizers
in various pharmaceutical and food products [2]. Oligosaccharides
have various effects on blood components [3]. Oligosaccharides
are known to inhibit platelet aggregation as well as exhibiting a
mild anticoagulation effect by blocking the intrinsic coagulation
pathway [3]. Furthermore, oligosaccharides have no effect on such
complement activation and platelet activation as C3a and CSa
[3]. There are also studies reporting that sugammadex prolongs
prothrombin time (PT) and activated partial thromboplastin time
(APTT) [4,5]. Sugammadex has been shown not to cause any
major and minor bleeding in the postoperative period in morbidly
obese patients [5].

*Coresponding Author: Ozkan Gorgulu, Antalya Training and Research Hospital,
Department of Anesthesiology and Reanimation, Antalya, Turkey.
E-mail: drozkangorgulu@hotmail.com

Although platelet-to-lymphocyte ratio (PLR) has been used in
studies to estimate the prognosis of some cancer diseases such
as nasopharyngeal carcinoma [6], urothelial carcinoma [7], small
cell lung cancer [8], laryngeal squamous cell carcinoma [9], and
hepatocellular carcinoma [10] in the literature, the number of
studies investigating its effect on coagulopathy is limited. In light
of all this information, we aimed to compare the preoperative
and postoperative platelet levels and PLR according to gender to
examine the effect of sugammadex on coagulopathy in morbidly
obese patients who underwent sleeve gastrectomy.

Materials and Methods
Study Population

This retrospective study study was performed in compliance with
the Declaration of Helsinki in the period from the year 2017 to 2018
and the Antalya Training and Research Hospital Ethics Committee
Approval was obtained from our tertiary hospital before starting
the study (Date of Approval-Protocol No: 2018-9/2). Patient data
were obtained from patient files and electronic health records
system (SARUS). Data of a total of 95 patients were analyzed. The
study included a total of 86 morbidly obese patients with a Body
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Mass Index (BMI) of >40 kg/m? and with an American Society
of Anesthesiologists Classification score (ASA) III undergoing
elective laparoscopic sleeve gastrectomy (LSG) (mean + SD:
35.12+12.7 years, 75.6% were females). Patients with systemic
disease other than morbid obesity were excluded from the study.
The patients were allocated into two groups namely sugammadex
(Group S) and neostigmine (Group N).

In our retrospective study, it was determined that 0.05 mg
kg' neostigmine and 0.02 mg kg' atropine were administered
intravenously to the patients in Group N, and 2 mg kg
sugammadex was administered to the patients in Group S to
reverse neuromuscular blockade. In 5 patients, the drug used to
reversal of the neuromuscular block was excluded because the
drug was unknown. Since 4 mg kg' sugammadex was used in 4
patients, it was not included in the study.

Anesthesia Technique

After electrocardiography (ECG) and peripheral oxygen saturation
(SpO2) monitoring, general anesthesia was induced through the
intravenous administration of 2% lidocaine (1mg/kg) to reduce the
propofol-induced pain. After induction with propofol (3mg/kg)
and fentanyl (1pg/kg), rocuronium (0.6mg/kg) was administered
for muscle relaxation. A 50% air-oxygen, remifentanil infusion
(0.5 pg/kg/min) and desflurane inhalation (1 MAC) were applied
to maintain anesthesia. After inserting the orogastric catheter, end-
tidal carbon dioxide (EtCO:2) was monitored using capnography.
The patients were given the reverse-Trendelenburg position
when the bispectral index (BIS) was 40-60 and 15 mmHg intra-
abdominal insufflation pressure was applied. All patients received
an intravenous infusion of Ringer's lactate (1000-1500 mL)
throughout the surgery. This protocol was applied to all patients by
the same surgical and anesthesia team.

Surgical Technique

In the sleeve gastrectomy technique that was used in the first
group operated in 2017-2018, the patient was placed in the
French (European) position, the surgeon stood between the legs in
abduction, the first assistant stood on the left of the patient and the
cameraman on the right of the patient, and entering the abdomen
by a Veress needle at the distance of approximately 8-14 cm from
the sternum xiphoid notch (depending on the distance between the
umbilicus and xiphoid) and 1 cm left lateral of the linea alba, 14
mmHg intraperitoneal insufflation was achieved. An 36-Fr silicone
bougie was inserted into the stomach under vision, passed through
the pylorus and ensured to fit properly in the lesser curvature. The
first 4.1mm (green) 60-mm linear stapler was placed at a distance
of 2 cm to the pylorus by giving a 15-25 degree external angle
through the 12-mm trocar on the right side of the patient not to
create a stricture in the incisura and fit the base of the stapler in
2 cm to the pylorus. The second stapler was placed again through
the right trocar as 4.1 mm (green) with an internal angle of 45
degrees. The third stapler 3.8mm (gold), 4™ and if necessary 5"-
6™ cartridges as 3.5 mm (blue) were placed through the 12-mm
trocar without angulation. Fundus resection was performed by
preserving 1 cm HIS angle in the gastroesophageal junction. After
the resection, the 36-Fr bougie was pulled out under vision and the
presence of any twisting was checked. The mean operative time of
the patients was 55 minutes.
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Assessments

Age, sex, preoperative and postoperative (12 hours) platelet (low:
0-150 10° / mm?, high:> 450 10° / mm?®) and lymphocyte levels
(low: 0-1.16 10° / mm?, high:> 3.18 10° / mm?) and PLR values
were calculated, and intragroup and intergroup comparisons were
recorded. Power analysis could not be performed since there is no
study in the literature investigating the side effects of sugammadex
on platelets.

Statistical Analysis

Statistical analysis was performed using IBM SPSS Statistics for
Windows, Version 23.0 (IBM Corporation, Armonk, NY, USA).
Pearson chi-square test was used for categorical variables. The
conformity of the data to normal distribution was evaluated
with the Shapiro-Wilk test. The Mann—Whitney U test and
Student’s t test were used for the analysis of non-normally and
normally distributed numerical data, respectively. Postoperative
and preoperative parameters were compared using the Wilcoxon
signed-rank test. Data were expressed as number (n), percentages
(%), meantstandard deviation (SD) or median (min-max). A p
value of <0.05 was considered statistically significant.

Results

There was no statistically significant difference between the gender
distribution, age and mean BMI and ringer's lactate values of the
groups (p>0.05) (Table 1).

Compared to preoperative levels(platelets count:300 103/mm?)
lymphocytes count: 2.6 10°/mm?), there was a significant decrease
in the postoperative platelet and lymphocyte values(platelet count:
276.5 10% lymphocytes count: 1.7 10°/mm?) of patients in Group
S (p<0.001) whereas postoperative PLR(115108.7- 139722.2,
respectively) values were significantly increased (p<0.001).
Similarly, compared to preoperative levels(platelet count: 293.5
102, lymphocytes count: 2.3 10°/mm?®), there was a significant
decrease in the postoperative platelet and lymphocyte values (260.5
102, 1.8 10%/mm?, respectively ) of patients in Group N (p<0.05)
whereas postoperative PLR(123009.05-160573.5 respectively)
values were significantly increased (p=0.018) (Table 2).

The decrease in the lymphocyte levels(-1 10°*/mm? (-3.1-0.8)) in
Group S was found to be higher than Group N(-0.5 10°*/mm?(-2.3-
1.4)) (p=0.041, p<0.05) (Table 3).

A significant decrease was observed in postoperative platelet and
lymphocyte levels(291 10°/mm?, 1.7 10*/mm?® respectively) of
female patients compared to preoperative levels(306 103/mm?3,
2.6 10°/mm?® respectively) (p<0.05) whereas PLR(121560.46,
175087.72 respectively) was found to significantly increase after
the surgery (p=0.001, p<0.05). Similarly, a significant decrease
was observed in postoperative platelet and lymphocyte levels(247
103/mm3, 2 103/mm? respectively) of male patients compared
to preoperative levels(274 103mm?, 3.4 10°/mm? respectively)
(p<0.05) whereas PLR was found to significantly increase after
the surgery (p=0.028) (Table 4).

The comparison of the preoperative and postoperative values of
patients in Group S according to gender showed no significant

difference (p>0.05). (Table 5).
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Table 1. Comparison of the demographic data of the patients

Total (n=86) Group S (n=42) Group N (n=44) p
Age 35.2+12.7(17-70) 33.2+10.8(19-60) 37.1+14.2(17-70) 0.152
Gender (Male/Female) 21(24.4)/65(75.6) 12(28.6)/30(71.4) 9(20.5)/35(79.5) 0.381
BMI 45.3+5.7(35-62.5) 45.745.9(37-62.5) 44.9+5.5(35-60.6) 0.491
Ringer's lactate (ml) 1250+75(1.175-1.325) 1243+78(1.165-1.321) 1252445(1.207-1.297) 0.258

Data are presented as n (%), mean+SD (min-max). SD: standard deviation, BMI: Body Mass Index Student's t-test, Pearson's chi-square test

Table 2. Intergroup comparison of preoperative and postoperative values

Group S (n=42) Group N (n=44) P

Preop Platelet 30010°*/mm?(152000-550000) 293500(186000-564000) 0.269
Postop Platelet 276.510/mm*(68000-418000) 260.510%/mm?3(162000-455000) 0.574
p <0.001 <0.001

Preop Lymphocyte 2.6 10>/mm? (1.7-5) 2.310%mm? (1.5-4.4) 0.069
Postop Lymphocyte 1.710%mm? (0.9-3.2) 1.810%mm? (0.6-4) 0.527
p <0.001 0.001

Preop PLR 115108.7(44705.88-220000) 123009.05(64137.93-245217.39) 0.586
Postop PLR 139722.2(52631.6-360000) 160573.5(59428.6-338333.3) 0.931
p <0.001 0.018

Preop:Preoperative Postop:Postoperative Data are presented as median (min- max). PLR: platelet-to-lymphocyte ratio Wilcoxon signed-rank test, Mann-Whitney U
test. PLR: Platelet-to-lymphocyte ratio.

Table 3. Intragroup comparison of the differences in the parameters

Group S (n=42) Group N (n=44) P
Platelet difference -3910%/mm?*(-254000-147000) -310%/mm?3(-121000-60000) 0.163
Lymphocyte difference -110*/mm3(-3.1-0.8) -0.510%/mm3(-2.3-1.4) 0.041
PLR difference 43923.38(-105037.04-205384.62) 23090.08(-97238.1-219833.33) 0.308

Data are presented as median (min- max). PLR: platelet-to-lymphocyte ratio Mann-Whitney U test.

Table 4. Comparison of preoperative and postoperative values between genders in Group S

Female (n=30) Male (n=12) p

Preop Platelet 30610°/mm3208000—-550000) 27410°/mm>(152000-356000) 0.010
Postop Platelet 29110°/mm?3(102000—418000) 24710*/mm3(68000-301000) 0.028
p 0.001 0.023

Preop Lymphocyte 2.610°/mm? (1.7-4.9) 3.410%/mm? (2.1-5) 0.034
Postop Lymphocyte 1.710%/mm? (0.9-3.2) 210%mm? (0.9-2.7) 0.276
p <0.001 0.002

Preop PLR 121560.46(51224.49-220000) 84232.46(44705.88—-125217.39) 0.004
Postop PLR 175087.72(78461.54-360000) 130113.64(52631.58-229230.77) 0.024
p 0.001 0.028

Preop:Preoperative Postop:Postoperative Data are presented as median (min- max). PLR: platelet-to-lymphocyte ratio Wilcoxon signed-rank test, Mann-Whitney U test.

Table 5. Comparison of the differences in the parameters between genders in Group S

Female (n=30) Male (n=12) P
Platelet difference -3910%/mm?3(-254000—-147000) -4310%/mm3(-152000-20000) 0.717
Lymphocyte difference -0.95 (-2.8-0.8) -1.1(-3.1-0.2) 0.139
PLR difference 44432.9(-105037.04-205384.62) 38439.12(-67368.42-104013.38) 0.597

Data are presented as median (min- max). PLR: platelet-to-lymphocyte ratio Mann-Whitney U test.
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Discussion

In the literature, the studies investigating the effect of sugammadex
and neostigmine on platelet levels and PLR, which are among
coagulation parameters, is very rare. In this retrospective cohort
study, although postoperative platelet and lymphocyte levels were
lower than the preoperative levels, an increase has been observed
in the PLR values in both patient groups undergoing sleeve
gastrectomy for morbid obesity, who were given sugammadex
and neostigmine to reverse neuromuscular blockade. In a study
investigating the effect of sugammadex and pyridostigmine on
coagulation parameters, no difference was reported between the
two drugs in terms of the decrease in postoperative platelet levels,
similar to our study [11]. The significant increase in postoperative
PLR values may be due to the fact that the decrease in lymphocyte
levels is higher than the decrease in platelet levels. In comparative
studies using different doses of sugammadex (2 mg kg and 4mg
kg™"), no significant coagulopathy was reported and none of the
patients were re-operated due to postoperative bleeding [11,12].
Similarly, none of our patients receiving sugammadex via
intravenous administration were re-operated due to coagulopathy
in the postoperative period. In patients who undergo anesthesia,
lymphopenia and immunosuppression due to surgical stress
may be observed [13]. In the present study, the decrease in the
lymphocyte levels in Group S was found to be higher than Group
N. Surgery has no effect on acute coagulopathy in rats [14]. In
rats, the decrease in the release of neutrophils and platelets into
the circulation after laparotomy has been reported to cause a 45%
decrease in lymphocytes [14]. There are studies in the literature
showing that clinical doses of desflurane have no effect on
platelets[15]. In studies conducted in the literature, it was found
that the antithrombotic effects of desflurane did not persist 1 hour
after surgery [16]. In the present study, the relative decrease in the
lymphocyte levels due to decreased platelet and lymphocyte levels
has been found to cause increases in PLR values. In our study, the
comparison of both groups in terms of gender has shown similar
results. There was a significant decrease in the postoperative
platelet and lymphocyte levels compared to preoperative levels
whereas there was a significant increase in the postoperative PLR
values. In a randomized prospective study comparing PT and
aPTT values of neostigmine and Sugammadex, no statistically
significant difference was observed between the results [17]. In
a publication examining the interaction of sugammadex with
various anticoagulants, it was concluded that sugammadex has a
temporary effect on coagulation and is unlikely to increase the risk
of bleeding [18]. In our study, anticoagulant medication was not
administered to the patients in the first 12 hours postoperatively.
In an observational study, the use of 2 and 4 mg kg' sugammadex
was not associated with longer clotting time or decreased
hemoglobin concentrations [11,12,19]. However, results in patients
administered 16 mg kg' sugammadex are uncertain. [19]. In the
light of these findings, the effects of sugammadex on thrombocyte
and lymphocyte levels in morbidly obese patients who underwent
sleeve gastrectomy are similar to those in the neostigmine group.
The limitation of our study is that it is retrospective and the patient
population is not large number. Although sugammadex has limited
effects on platelet volume and coagulopathy, there is a need for
studies that compare the thromboelastogram analysis and changes
in the platelet levels in a larger population. The administration of
sugammadex in doses higher than 2 mg kg' may increase the risk
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of lymphopenia in addition to the current surgical stress, and may
predispose to infection in the postoperative period.

Conclusion

Although sugammadex causes a decrease in the platelet and
lymphocyte levels in the postoperative period similar to
neostigmine, a relatively higher decrease in lymphocyte levels
caused an increase in PLR values. None of the morbidly obese
patients, who were administrated sugammadex(2 mg kg')
via intravenous administration, underwent reoperation in the
postoperative period due to coagulopathy. Prospective randomized
controlled studies are needed to evaluate the effect of sugammadex
on platelet values and coagulopathy.
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Abstract

Currently, individual sharing and emotions can affect health behaviors and admissions to hospitals. Google Trends created from Google search can use for screening mood
changes associated with people's daily lives. We aimed to investigate the association between emergency department (ED) admissions and Covid-19-associated search
engine use. This cross-sectional observational study was carried out in the ED between 2018 to 2020. Since the Covid-19 disease is specific to this year, Google Trends
analysis was done between December 31,2019 and March 31, 2020. However, ED admissions data for the same period were also compared with the data of 2018 and 2019
to observe the change from previous years. The correlation between the IOTs (a kind of search data score defined by google trends) term and the number of admissions to
ED were evaluated. A total of 118,765 patients admitted from December 31, 2019 to March 31, 2020. Out of these ED visits, 34.830(29.3%) were admitted by Covid-like
symptoms. The average rate of patients with these symptoms in the same periods of the last 3 years was 24%. We discovered that the IOTs for the term ‘corona’, which has
the greatest IOTs among other terms, was positively correlated with the ratio of patients with coronavirus-like symptoms to all patients (r = 0.249, p <0.001) and negatively
correlated with the ratio of patients with other symptoms to all patients (r =-0.249, p <0.001). Contrary to the expectations,the pandemic situation, a decrease in the num-
ber of cases should make us question a patients' urgency. Because of the association between search engine using and patient admissions during the coronavirus pandemic,
our study is the first study to predict emergency crowding. Due to this characteristic, our research can provide important data for forecasting health system management.

Keywords: Emergency departments, patient admission, search engine, pandemics, Covid-19, Covid-19 symptoms, coronavirus, pneumonia.

Introduction

Currently, people can easily follow global health issues via
newspaper articles and advertisements, radio and television
messages, and social media outlets (i.e., Twitter and Facebook)
[1,2]. With the information disseminated via these channels,
information can quickly reach a large population and create
curiosity, excitement, anxiety and even fear. With the effect of these
feelings and situations, people often need to research various issues
to a greater extent and use internet search engines for this aim.
This intense information mobility can also affect patients' hospital
admission behaviors. In this context, in the last few months, we
observe that the most important situation that has affected people
is Covid-19, which originated in China in December 2019 and
caused a pandemic.

This current coronavirus pandemic situation affects the whole
world, is at the top of the global agenda and creates anxiety in
every layer of society.

*Coresponding Author: Hatice Seyma Akca. University of Health Sciences,
Umraniye Research and Training Hospital, Department of Emergency Medicine,
Istanbul, Turkey, E-mail: haticeseymaakca@gmail.com

People worry and search for information about the pandemic
on the internet. Mood changes may affect current admissions
to hospitals. Many studies have revealed a significant number
of non-urgent admissions to emergency departments (EDs) on
routine working days [3,5]. If this situation continues during the
pandemic, the healthcare systems struggling with the pandemic
will be influenced by this group of patients, who create additional
burden on healthcare workers.

The aim of this study was to investigate the association between
ED admissions and Covid-19-associated search engine use and
thus, the effect of mood changes in people's daily lives on their ED
admissions was observed.

Materials and Methods

This study is a cross-sectional observational study that was
conducted in the ED of the Training and Research Hospital in
University of Health Sciences Umraniye Research and Training
Hospital, (Istanbul, Turkey), which has approximately 580,000
visits annually. The study began after the Institutional Review
Board approved it with number B.10.1.TKH.4.34.H.GP.0.01/75.
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The months of January, February, March of 2018 - 2019 and the
same months of 2020 were the time period of datacollection of the
study.

Our study was conducted by using two sets of independent data:
the number of ED admissions obtained from hospital information
management system and Google Trends data obtained from https://
trends.google.com/. Because of the Covid-19 disease is specific
to this year, Google Trends analysis was only done between
December 31, 2019 and March 31, 2020. In addition to this, ED
admissions data for the same period were also compared with the
data of 2018 and 2019 to observe the change from previous years.
So, the sample size was 119.422 patients for 2018, 128.317 patients
for 2019, and 118.765 patients for 2020.Then, the number of ED
admissionsand Google Trends search term data were analyzed
using a time-series analysis. Non-traumatic patients over the age
of 18 and trauma patients of all ages were included in the study.
Despite their visit to the ED, patient files that belonged to patients
that were discharged without examination were not included in the
analysis.

Study Center Description

According to the statistics of 2019, the population of Istanbul
was 15,519,267. The hospital where our study is conducted is
located in University of HealthSciences Umraniye Research and
Training Hospital, district; its population was 710,280. When the
population of the 5 districts surrounding this district is included,
the total population of the regions under the responsibility of
our hospital was 2,616,700[6]. Because of the surrounding
population density is high, our ED is considered to be one of the
most crowded emergency services in Turkey. In addition to this,
ED overcrowding is an issue not only in University of Health
Sciences Umraniye Research and Training Hospital, Istanbul
but also all EDs in Turkey [7]. The Ministry of Health reported
that the number of ED admissions in Turkey were more than five
times the Istanbul population in the first 10 months of 2017(n =
76,834,439;25.97%) [8].

In the triage system used in our ED, patients are categorized by
a triage nurse firstly and then grouped as green, yellow or red.
While the green code states the lowest level of urgency, red code
states the highest. Then, all of the patients grouped are taken
care in specialized ED areas such as green area for green code,
red code for red area, yellow code for yellow area. In addition to
this, trauma area is structured for noncritical green code trauma
patients and injection room is also structured for the prescribed IV/
IM administrations.

Data Pre-processing

Patient admission and epidemiological data, which includes
the emergency patient's digital records, were obtained from the
hospital information management system, whereas Google Trends
data were obtained from https://trends.google.com/.

The patients were divided into two groups: the first group
(Covid-19-like symptoms) consisted of patients who present with
symptoms that could be associated either with Covid-19 or other
flu-like infections (symptoms of upper and lower respiratory tract
infection), while the second group (other symptoms) consisted of
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other patients. In our search, we chose Covid-19-related English/
Turkish terms that are used frequently by the World Health
Organization (WHO), Health Ministry and the public. The terms
“coronavirus”, “covid”, “COVID19”, “SARS-Cov-2”, “corona”,
“korona” and “Koronaviriis” were searched (Figure 1). First, these
words were searched in separated groups because the Google
Trends application does not allow word combinations and more
than 5 calls at once. Second, comparative analyses were performed
according to one term (term “corona’’), which had the highest IOTs.

Google Trends

Google Trends is a search trends feature that shows how frequently
a given search term is entered into Google’s search engine relative
to the site’s total search volume over a given period of time. Google
Trends was created from Google search and other sites affiliated
with Google [9]. The popularity of a search term is represented
as a number defined as an I0Ts. The peak popularity of a search
term is defined by 100 points. An IOTs of 50 points means that the
searched term has half the popularity. A score of 0 means that the
data for this term is insufficient [10].

Statistical Analysis

Statistical analysis was performed using SPSS v25.0 for Mac
OS X (Chicago, IL, USA). Patient data were obtained from the
hospital information management system. The normality of the
data distribution was determined by the Shapiro-Wilk test. The
categorical values of the patients were expressed as a number and a
percentage and continued values were presented as a mean standard
deviation (SD) or median values and an inter-quartile range (IQR)
0f25%—75% according to the distribution of variables. Because the
variables were not normally distributed, Spearman’s correlation
was performed to calculate the correlation of Covid-19-related
IOTs (“corona”) with the number of emergency admissions.

P value < 0.05 were admitted statistically significant.
Results

A total of 366,504 patients admitted to ED over the 3-month
period (from the last day of December to the last day of March)
for 2018, 2019 and 2020 were enrolled. The median age was 39
years (IQR, 26 to 54), and 48.9 percent were men. While 118,765
patient encounters occurred from December 31, 2019 to March
31, 2020, out of these ED visits, 34.830 (29.3%) were admitted by
Covid-like symptoms. The average number of patients with these
symptoms in the same periods of the last 3 years was 88,127 (24%)
[Table 1].

Google Trends analysis was shown that the topic word that
yielded the greatest IOTs was "corona", which was searched using
the "search term" option [figure 1].Thus, we used this term for
statistical analysis in our study.

According to our study, while Over the 3-month period for 2020,
the median number of patient encounters was 1,368.5 patients
per day (IQR: 1272.0 — 1481.75), The median IOTs for the same
period of the patient encounters was 9 (IQR: 2 — 24).

Google Trends analysis was shown that the highest IOTs of 100
was obtained on March 11, 2020: on this day, the first Covid-19
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case in Turkey was reported. A second peak was observed on
March 16, 2020 (I0Ts = 86/100), which coincides with the day
after the first death was reported in Turkey. Our study clearly
demonstrated that ED admissions decreased, especially in contrast
to the increase in Covid-19-associated search starting from March
11, 2020. Accordingly, the IOTs for the term “corona”, which has
the greatest IOTs among other terms, was positively correlated
with the ratio of patients with coronavirus-like symptoms to all
patients (r = 0.249, p < 0.001) and negatively correlated with the
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ratio of patients with other symptoms to all patients (r = -0.249,
p < 0.001). The association between patients’ behaviors of ED
admissions and Google Trends IOTs during the first 3 months of
the Covid-19 pandemic is shown in figure 2.

According to our study, when patient admissions according to the
triage code were evaluated, most of the patients were assigned a
green triage code for all three years [figure 3].

Table 1. The demographic and clinical characteristics & emergency department admission areas of patients by years

2018 2019 2020 Total
Age (median) 39.0 (27.0-55.0) 39.0 (26.0—55.0) 38.0(26.0—53.0) 39.0(26.0 —54.0)
Male 58575 (49.0) 61706 (48.1) 58836 (49.5) 179117 (48.9)
Gender (n(%))
Female 60847 (51.1) 66611 (51.9) 59929 (50.5) 187387 (51.1)
Green Area 64417 (53.9) 71496 (55.7) 71732 (60.4) 207645 (56.7)
Trauma Area 23249 (19.5) 23107 (18.0) 18672 (15.7) 65028 (17.7)

Emergency Department Admission Area Injection Room

15441 (12.9) 16706 (13.0) 16034 (13.5) 48181 (13.1)

(n(%)) Yellow Area 11062 (9.3) 11487 (9.0) 7769 (6.5) 30318 (8.3)
Red Area 5253 (4.4) 5521 (4.3) 4558 (3.8) 15332 (4.2)
Total 119422 128317 118765 366504
Acute upper respiratory infections 20140 27891 31615 79646
Prescribed treatment 15441 16706 16034 48181
Soft tissue disorders 12059 14032 10084 36175
Falls 8744 8382 6019 23145
Digestive system and abdomen 7684 7785 6745 22214
Circulatory and respiratory systems 3981 4281 5422 13684
Exposure to inanimate mechanical forces 5108 4375 3524 13007
The Most Common Reasons of Admission
Non-infective enteritis and colitis 2297 3333 3243 8873
Dorsopathies 2403 1778 2218 6399
Other diseases of urinary system 1995 1952 1493 5440
Exposure to animate mechanical forces 1880 1622 1771 5273
Hypertensive urgency 1428 1627 1352 4407
Acute lower respiratory infections 1492 846 878 3216
Other 34770 33707 28367 96844
Discharged 117206 (98.1) 125429 (97.7) 115551 (97.3) 358186 (97.7)
Hospitalized to clinic 1755 (1.5) 2453 (1.9) 2577 (2.2) 6785 (1.9)
Outcome (n(%)) Referred to another center 347 (0.3) 198 (0.2) 304 (0.3) 849 (0.2)
Hospitalized to ICU* 49 (0.0) 185(0.1) 225(0.2) 459 (0.1)
Died within ER** 65 (0.1) 52 (0.0) 108 (0.1) 225 (0.1)
Patients with Covid-like symptoms Other symptoms 96681 (81.0) 97761 (76.2) 83935 (70.7) 278377 (76.0)
(n(%)) Covid-like symptoms 22741 (19.0) 30556 (23.8) 34830 (29.3) 88127 (24.0)
Total (n(%)) 119422 (32.6) 128317 (35.0) 118765 (32.4) 366504 (100.0)
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Figure 1. The terms searched in Google Trends
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Figure 2. The association between patients’ behavior of emergency department admissions and Google Trends-IOTs during the first months of the Covid-19 Pandemic
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Figure 3. Emergency Department admission areas of the patients

In all, there were 53.9%, 55.7% and 60.4% patient admission who
were evaluated with green triage code in 2018, 2019 and 2020,
respectively.

Discussion

Coronaviruses are non-segmented, positive-sense RNA viruses
that were first described in 1966 [11]. These viruses infect humans
and many animal species [12].In the past 20 years, two major
outbreaks associated with coronavirus, SARS-CoV and MERS-
CoV, occurred. At the end of 2019, a new type of coronavirus
named SARS-COV?2 caused a severe respiratory illness, Covid-19,
with a global impact. Depending on the magnitude of the impact,
Covid-19 term may be used more than in daily speech and practice.

In our study, the IOTs of the term “corona”, which has the greatest
IOTs among other terms, was positively correlated with the ratio
of patients with coronavirus-like symptoms to all patients and
was negatively correlated with the ratio of patients with other
symptoms to all patients. In summary, according to our study,
patients do not visit the EDs due to their non-flu-like symptoms
during the Covid-19 pandemic. This result may suggested that
fear and anxiety directly affect the ED admissions especially the
nonurgents.

With the exception of our study, no other study has investigated

the association between ED admissions and Covid-19-associated
search engine use other. In a study by Alicino et al. which was
published in 2015, a significant correlation between Google Trends
activities and epidemiologic data during the 2014 Ebola outbreak
in western Africa was identified [13]. In another study, Malik et al.
discovered that syndromic indicators based on Google Flu Trends
(GFT) and ED data were strongly correlated with each other and
virologic data during both waves of the 2009 HIN1 pandemic in
Manitoba [14].

Some articles have addressed the use of internet search engine data
to monitor infectious disease activity, outbreaks, mental health and
substance abuse [13,15-19]. Our study is similar to these studies
due to the use of Google Trends analysis in the methodology.

A study published in 2018 revealed that population size affected
the flu spread [20]. The current pandemic situation in our country
also supports this result. Most cases (approximately 60% of all
confirmed Covid-19 cases in Turkey) are observed in Istanbul,
which is the largest city in Turkey. In their 2012 study, Dugas et
al. reported a positive correlation between flu incidents and ED
overcrowding [18].

Turkey has been known as an upper-middle income country with
a population of 83.2 million people [6]. According to the Turkey
Electronic Communication Sector report, Turkey has 77.1 million
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broadband internet subscribers [21]. Considered the largest and
most developed city in the country, Istanbul is one of the cities
where this technology is extensively employed. Because our study
was conducted in Istanbul, future evaluations of ED admissions is
important.

Covid-19 is transmitted from one person to another person by
droplet transmission. Recent WHO reports have concluded that
3,759,967 confirmed patients worldwide have been exposed
to SARS-CoV-2. These reports also indicated 259,474 deaths
[22]. Thus, social isolation is considered the determinant of this
pandemic. In the current situation, people use social media, the
internet, TV, and radio. We can assume that the probability of "stay
home" announcements were heard by the population more and the
number of ED visits decreased due to its effect. The decrease in
the number of emergency admissions during the pandemic in our
study warrants further investigation of the urgency of emergency
admissions during the pre-pandemic period.

Due to the Turkish Health Ministry's triage system suggestion,
emergency service admissions are separated into green, yellow
and red, which represent the lowest level of urgency to the highest
level of urgency. In our study, 60.4% of the cases were assigned
green triage in the main study period. Therefore, non-urgent cases
were high in this period.

According to a study published in 2018 in Turkey, the most
common complaints of non-urgent patients were musculoskeletal
system pain (25.2%) and symptoms of upper respiratory tract
infections (URTI) (19.7%) [4]. In another study, 6,254 (37.5%)
patients admitted to the ED with a total of 23,424 admissions
were diagnosed with upper respiratory tract infections [23]. In a
different study conducted in the United States, it was concluded
that anxiety during the pandemic period is related to google trends
[24]. In this study, 31,615 (26%) patients admitted to the ED with a
total of 118765 admissions were diagnosed with upper respiratory
tract infections. In previous studies, the application density
was different from our study. The pandemic, which is effective
all over the world, caused us to get different results from other
google trends studies. Hospital admissions made due to Covid-19
symptoms during the pandemic were different from those due to
other symptoms. Similar studies conducted in countries affected
by the pandemic, though our study is the first study conducted in
Turkey on this issue.

A study conducted in Turkey reported that approximately 22%
of the ED admissions involved pregnancy tests, testing for job
applications, wound dressing, and suture removal. Inappropriate
ED use hinders its use for real emergency cases, decreases
readiness for care, produces a negative spillover effect on the
quality of emergency services, and raises overall costs [3].

Limitations

The main limitation of this study is that it was conducted in a single
center in one city. Emergency department admissions made with
subjective symptoms could vary according to patient psychology
and social conditions. This situation could cause differences in
sample size.

Conclusio

Med Science 2021;10(1):111-7

It is known that Google trends will change during the pandemic.
Communication systems need to reach people with correct
information and avoid panic. In emergency service admissions,
patients should be aware of the risk of infection due to infection
in the hospital

In our era, digitalization has reached great dimensions and has
been adopted by a large population. Because of the availability
of internet services, people strongly influence the volume of
search engines during panic-inducing events, such as the Covid-19
pandemic. Governments and health managers should employ these
interactions to guide their Emergency Health Care plans.

Nevertheless, healthcare systems should reveal the reasons for
non-urgent admissions to the ED and provide solutions.
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Abstract

Preoperative anesthesia-related anxiety is a major problem. Our aim was to investigate the effect of the idea of undergoing anesthesia on the quality of life of patients
scheduled for elective surgery by evaluating preoperatively and postoperatively. All patients who were referred to the outpatient clinic of the Anesthesiology and Reanima-
tion Department for preoperative assessment from May 2011 to December 2011 were informed about the study plan. Patients were evaluated with the SF-36 scale during
their final examination and also after surgery. We found that the postoperative Mental Component Summary (MCS) domain demonstrated statistically significant increase
compared to preoperative scores (51.3 £ 12.0 and 50.6 + 12.7 respectively, p = 0.014). There were no significant differences between the preoperative and postoperative
periods in terms of the Physical Component Summary (PCS) domain or any other subdimensions (p>0.005). When evaluated according to age groups, preoperative and
postoperative PCS and MCS scores were found to be consistently higher in the 18-35 age group compared to older groups (p <0.05 for all). Higher level of education was
also found to be associated with better SF-36 scores in all preoperative and postoperative comparisons of PCS and MCS scores (p <0.001 for all). Patients with physical
disability had significantly lower PCS and MCS scores (preoperative and postoperative) compared to those without physical disability (p<0.01 for all). Patients without
prior anesthesia experience had significantly higher postoperative PCS scores compared to those who had undergone anesthesia before this study (p = 0.021); all other
comparisons were similar.

Keywords: Elective surgery, anesthesia, quality of life

Introduction Alone with other reasons, anxiety about receiving anesthesia also

increases anxiety and affects the quality of life of patients.
Patients scheduled for surgery can experience various types of

psychological problems in the preoperative period, including
anxiety about receiving anesthesia, worries about the risk of death,
fear of disability and being unable to work, fear of losing control
over their body, and fear of losing sexual competence. Studies
have reported that around 60-80% of patients are anxious in the
preoperative period [1, 2].

Although survey studies have been conducted to reveal preoperative
causes for anxiety and its severity, the effect of the idea of receiving
anesthesia on quality of life has not been investigated. Quality of
life is a combination of a person's physical, social, psychological,
emotional or mental state and is of great importance in health and
disease [4]. The World Health Organization (WHO) defines quality
of life as a concept that includes the psychological and social
functions of the individual as well as physical functions [5]. Due
to the increase in life expectancy and the fact that longer life often
translates to living longer with chronic diseases, the assessment
of quality of life in disease-related conditions has become crucial.

Informing patients about the anesthesia and intervention to be
applied facilitates adaptation and increases coping by providing
insight. Many studies have shown that patients feel happier and
more peaceful when they are informed in detail about their disease

and its treatment. Providing sufficient information also leads to  preyious studies have examined the effect of surgical interventions

reduced analgesic need, shorter hospital stay and accelerated
rehabilitation [3].

*Coresponding Author: Muhammet Korkusuz, Karaman Training and Research
Hospital, Depatment Anesthesiology and Reanimation, Karaman, Turkey.
E-mail: drmuhammetkorkusuz@gmail.com

on quality of life. Although there are many studies that have
investigated the anesthesia-related concerns of patients, the effect
of being scheduled for anesthesia due to a planned elective surgery
on patients’ quality of life has not been studied. Therefore, here we
aimed to investigate the effects of the idea of receiving anesthesia
on quality of life in patients scheduled for elective surgery by
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evaluating the preoperatively and postoperatively.
Materials and Methods

Approval for the study was obtained from the Ethics Committee
of Mersin University Medical Faculty Hospital (Date: 22.04.2011,
decision no: 2011/85). All patients that had been scheduled for
elective surgeries and were evaluated in the outpatient clinic of our
Anesthesiology and Reanimation Department between May 2011
and December 2011 were evaluated for inclusion in the study. A
total of 1050 individuals accepted to participate after they were
provided with detailed information about the study.

Inclusion criteria were: being aged between 18-75 years, being
literate and agreeing to participate. Exclusion criteria were:
undergoing non-elective surgery, having any maxillofacial anomaly
that would complicate anesthesia, being diagnosed with any major
psychiatric disorder (depressive, anxiety-related, bipolar) at any
time in their life, having cardiac or neurological diseases that
could adversely effect the outcome of surgery or anesthesia, being
allergic to any type of anesthetic, having neurological damage
(cerebrovascular event, traumatic injury etc.), and being pregnant
or continuing to breastfeed.

A standard form, containing information such as, age, gender,
educational status, occupation, previous anesthesia experience,
presence of psychiatric disease, was filled routinely by patients in
the outpatient clinic. In the physical examination of the patients;
cervical lordosis, paravertebral muscle spasm and tenderness,
tenderness at Arnold points, and range of motion (ROM) were
evaluated. Compression test, distraction test and spurling test were
applied. Cases with physical disability were recorded. Preoperative
ASA (American Society Anesthesiologist) classification of
the patients was performed and results were recorded. This
classification system that was developed by the American Society
of Anesthesiologists is frequently used to determine anesthesia-
related risks in combination with other factors, since it enables the
prediction of perioperative risks [6]. In our study, this evaluation
was performed on the day of anesthesia.

Quality of life assessment

The Short Form-36 (SF-36) was used to measure the general
quality of life of the patients. The SF-36 Quality of Life Scale
is a short questionnaire with 36 items that can be used for the
assessment of individuals with and without disease. This scale
evaluates 8 dimensions which can be listed as follows: physical
function (PF), social function (SF), physical role (PR), bodily pain
(BP), mental health (MH), emotional role (ER), vitality (VT), and
general health (GH). The questions of the subscales are weighted
and summed and the physical component summary (PCS) and
mental component summary (MCS) scores are obtained. All
scores range from zero to one hundred. Lower scores correspond
to lower health status, while higher scores indicate better health
[7]. The SF-36 is a self-assessment scale and its Turkish reliability
and validity study has been conducted [8]. The patients were asked
to fill the SF-36 questionnaire preoperatively (before the day of
admittance for surgery) and postoperatively (immediately before
discharge).

Statistical analysis

All analyses were performed on SPSS v21 (SPSS Inc., Chicago,
IL, USA). For the normality check, the Shapiro-Wilk test was

Med Science 2021;10(1):118-24

used. Data are given as mean + standard deviation for continuous
variables. Normally distributed variables were analyzed with two-
way repeated measures analysis of variances (ANOVA). Non-
normally distributed variables were analyzed with the Wilcoxon
Signed Ranks test for repeated measurements. Between-group
comparisons of these variables were performed by the Mann
Whitney U test or Kruskall Wallis test —depending on the number
of groups compared. Pairwise comparisons were performed with
the Bonferroni correction method. Analyses with p<0.05 values
were accepted as statistically significant.

Results

Among the 1050 participants, 54.7% (n=574) were women, 84.1%
(n=883) were between the ages of 18-55 years. More than half
(57%, n=599) had previous experience with anesthesia. General
anesthesia was applied in 94.4% of the cases. The leading clinics
in terms of number of surgeries performed on subjects included
in this study were: Obstetrics and Gynecology (21.2%), General
Surgery (18.5%), Otorhinolaryngology (18.5) and Urology (16%).
Together, these clinics were responsible for almost 75% of the
surgeries. The summary of patients’ characteristics is shown in
Table 1.

When comparisons with regard to the quality of life were
performed, we found that the postoperative MCS domain
(including vitality, social functioning, emotional role, and mental
health subdimensions) demonstrated a marginal but statistically
significant increase compared to preoperative scores (51.3 = 12.0
and 50.6 + 12.7 respectively, p = 0.014). There were no significant
differences between the preoperative and postoperative periods in
terms of the PCS domain or any other subdimensions. Preoperative
and postoperative SF-36 scale scores are shown in Table 2.

Next, we evaluated and compared domain scores (PCS and MCS)
based on patient characteristics. The results demonstrated that all
subgroups were similar when preoperative scores were compared
to postoperative scores. This was especially interesting for the fact
that patients who did not have prior anesthesia experience also did
not have any significant changes in time-bound comparisons (p =
0.250 for PCS and p = 0.509 for MCS) (Table 3).

There were no gender-related differences in terms of preoperative
or postoperative PCS or MCS scores in any comparison. When
evaluated according to age groups, preoperative and postoperative
PCS and MCS scores were found to be consistently higher in the
18-35 age group compared to older groups (p <0.05 for all). There
was no significant difference between the 56-75 age group and
the 36-75 age group in terms of preoperative and postoperative
PCS and MCS scores (p>0.05 for all) (Table 3). Higher level
of education was also found to be associated with better SF-36
scores in all preoperative and postoperative comparisons of PCS
and MCS scores (p <0.001 for all). Additionally, although the
number of patients with physical disability was comparatively
very low (n=50), they had significantly lower PCS and MCS
scores (preoperative and postoperative) compared to those
without physical disability (p<0.01 for all). Patients without prior
anesthesia experience had significantly higher postoperative PCS
scores compared to those who had undergone anesthesia before
this study (p = 0.021); all other comparisons were similar. Finally,
we also found no differences in any comparison of MCS and PCS
scores with regard to the type of anesthesia (Table 3)
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Table 1. Summary of patients’ characteristics

Med Science 2021;10(1):118-24

Table 2. SF-36 subscale scores before and after operations.

Female 574 (54.7)
Gender
Male 476 (45.3)
18-35 421 (40.1)
Age (years) 36-55 462 (44.0)
56-75 167 (15.9)
Literate 38 (3.6)
Primary school 478 (45.6)
Education
Secondary school 288 (27.4)
High school or higher 246 (23.4)
Yes 599 (57.0)
Experience of anesthesia
No 451 (43.0)
Yes 50 (4.8)
Physical problem
No 1000 (95.2)
1 594 (56.6)
2 406 (38.7)
ASA classification
3 49 (4.7)
4 1(0.1)
General 991 (94.4)
Type of anesthesia
Regional 59 (5.6)
General surgery 194 (18.5)
Urology 168 (16.0)
Cardiovascular surgery 10 (1.0)
Otorhinolaryngology 194 (18.5)
Orthopedics and traumatology 106 (10.1)
Surgical clinic
Plastic and reconstructive surgery 99 (9.4)
Neurosurgery 25(2.4)
Ophthalmology 22 (2.1)
Obstetrics and gynecology 223 (21.2)
Thoracic Surgery 9(0.9)

Period
QoL domains
Preoperative Postoperative p
Physical functioning 70.5+27.3 68.6 +28.5 0.111
Physical role 56.2+41.7 58.1+404  0.289
Bodily pain 36.7+25.5 38.1+£28.2 0.212
General health 51.1+12.1 51.6 +14.8 0.426
Physical component summary (PCS) 53.6 £13.5 54.1+13.5 0.125
Vitality 50.6 £ 12.7 51.1+13.6 0.381
Social functioning 45.0+18.4 43.9+14.7 0.133
Emotional role 54.6+42.0 57.9+40.3 0.067
Mental health 52.1+£12.2 523+12.1 0.721
Mental component summary 506127  51.3+12.0 0014

(MCS)

Data are given as frequency (percentage)

ASA: American Society of Anesthesiologists

Data are given as mean + standard deviation

QoL: Quality of life
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Table 3. Comparison of PCS and MCS domain scores based on patient characteristics and time-bound analysis.

SF-36 QoL domains

PCS MCS
Preop Postop p-value Preop Postop p-value
Female (n=574) 53.4+12.7 53.7+13.0 0.693 50.8+12.9 5114120 0.694
Gender Male (n=476) 53.8+12.7 545+ 14.1 0.421 503+ 12.6 51.6£11.9 0.102
p-value 0.634 0.326 0511 0.506
18-35 (n=421) 557112 56.0£11.9 0.707 51.9+11.8 526+11.6 0.386
36-55 (n=437) 53.1+13.3 53.5+14.0 0.589 49.6+12.8 503+11.8 0.401
Age (years) 56-75 (n=192) 502+ 13.6 512+14.8 0.491 49.9 + 143 50.6+12.8 0.614
p1<0.001 p1=0.002 p1=0.017 p1=0.015
p-value p2<0.001 p2<0.001 p2=0.051 p2=0.051
p4=0.058 p4=0.190 p4=0.058 p4=1.0
Literate (n=38) 464+ 115 46.0+12.5 0.885 46.0 % 10.5 437+ 13.0 0.399
Primary (n=478) 512+ 13.4 522+ 14.8 0.274 485+ 13.4 495+ 12.1 0.226
Secondary (n=288) 55.5+12.0 553+ 12.1 0.842 50.9+11.9 51.9+11.3 0.302
Education High (n=246) 572+11.0 5774112 0.618 548+ 11.6 55.1+11.1 0.770
p1=0.147 p1=0.051 pl=1.0 p1=0.045
p2<0.001 2<0.001 p2=0.077 p2=0.001
p3<0.001 3<0.001 p3<0.001 3<0.001
p-value p4<0.001 p4=0.003 p4=0.031 p4=0.031
p5<0.001 5<0.001 p5<0.001 5<0.001
p6=0.424 p6=0.162 p6=0.001 p6=0.008
Yes (n=599) 532+13.0 5334132 0.895 505+ 13.1 50.9+12.0 0.683
Experience of anesthesia No (n=451) 54.1+123 55.2+13.8 0.250 50.7+12.3 51.8+12.0 0.509
p-value 0.267 0.021 0.143 0.250
Yes (n=50) 462+ 11.6 4624127 1.000 4514104 463+ 12.0 0.651
Physical disability No (n=1000) 54.0+12.7 545+13.4 0.074 50.8+12.8 5154119 0.089
p-value <0.001 <0.001 <0.001 0.003
General (n=991) 53.7+12.8 542+13.5 0.088 505+ 12.7 5134119 0.373
Type of anesthesia Regional (n=59) 5244114 52.4+13.0 1.000 513+135 51.6+12.8 1.000
p-value 0.448 0.333 0.637 0.842

Data are given as mean + standard deviation. QoL: Quality of life, PCS: Physical component summary, MCS: Mental component summary
Comparisons: pl; category 1 vs category 2, p2; category 1 vs category 3, p3; category 1 vs category 4, p4; category 2 vs category 3, pS; category 2 vs category 4, p6;
category 3 vs category 4

121



doi: 10.5455/medscience.2020.09.183

Discussion

Pre-anesthetic anxiety is a condition that can negatively affect the
quality of life of patients. In this study, in which the preoperative
and postoperative quality of life of the patients were examined,
it was found that age, educational status and physical disabilities
affected the quality of life in both periods. Among these, age and
physical disabilities may be factors that are inherently associated
with quality of life, but the fact that receiving a higher level of
education is also greatly associated with higher quality of life is
an important result. The type of anesthesia had no effect on the
quality of life.

Although there are many studies examining the preoperative
anesthesia concerns of patients, there is very little data on the
effect of being subject to anesthesia on the quality of life of patients
(regardless of the type of surgery) both in the preoperative and
postoperative periods. Therefore, there was very little information
in the literature that could be compared with our findings. In
previous studies, the quality of life before and after different types
of surgeries was examined. Kuan et al. reported that there was no
significant change in any of the SF-36 domains before and after
endoscopic pituitary surgery. In addition, they reported that tumor
size was the only variable that showed a significant relationship
with postoperative quality of life scores [9]. Another study reported
that the postoperative quality of life of patients reached similar
levels with the general population [10]. Mousavi et al. showed
that, after rhinoplasty surgery, all scores of the patients except
physical functioning and physical role had improved significantly
[11]. Shamsaeefar et al. reported that all SF-36 domains, except
general health, were significantly improved postoperatively in
patients who had undergone liver transplantation [12]. Dacha et
al. reported a significant improvement in all dimensions of the
SF-36 after pyloromyotomy [13]. Netto et al. showed a significant
improvement in all dimensions except for general health and
mental health after lumbar spine surgery [14]. Erdivanli et al.
reported that all domains except social function and bodily pain
improved significantly after septoplasty [15]. When the studies
are examined overall, features such as the size and region of the
surgical operation to be performed, what it means to the patient, the
level of well-being that the operation will provide to the patient,
expectations, mood states of the patients, and anxiety levels seem
to be the important determinants of quality of life before and
after surgery. In our study, the results of all patients undergoing
anesthesia were examined without classification according to
these variables, since our aim was to determine whether the idea
of being subject to anesthesia (with the surgery as an unavoidable
confounding effect) had an impact on quality of life. Based on the
studies conducted in the literature, and with the guidance of the
results of our study, regardless of the type of surgical operation, it
is expected that the quality of life will improve, albeit marginally,
in the postoperative period compared to the preoperative period.

Age is an important variable that affects almost every aspect of
quality of life. In our study, a statistically significant difference
was found in the comparison of PCS and MCS scores between
age groups, both preoperatively and postoperatively. SF-36 scale
scores decreased as age increased, meaning the quality of life was
decreasing. According to the results of the Turkish validity and
reliability study of WHO Quality of Life Module for the Elderly,
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the lower quality of life results of elderly people was expected.
This may be associated with loss of sensory functions and the
inability to perform daily activities, as shown previously [16].
Quality of life studies in healthy individuals or chronic patients
also indicate that the quality of life decreases with increasing age
[17]. Although there are few studies evaluating the quality of life
according to age classification, there is no study examining the
effect of anesthesia on the quality of life in the elderly. Although
the lower levels of quality of life was apparent in the elderly, their
results were consistent at preoperative and postoperative analysis
—similar to younger groups.

In our study, no statistically significant difference was found in
the comparisons of preoperative and postoperative PCS and
MCS scores by gender. In different studies conducted in Finland,
Taiwan, Poland, Croatia, Japan and Iran, it was determined that
women have lower health-related quality of life compared to
men [18-22]. Younossi et al. and Van der Plas et al. stated that the
quality of life in patients with liver transplantation does not differ
according to gender [23, 24]. From an epidemiological standpoint,
the fact that women generally have higher frequency of depression
and anxiety disorders than men may result in lower quality of life
in women. While Badner et al. attributed this difference to the
higher anxiety of women due to separation from their families in
surgery [1], Shevde and Panagopoulos and Domar et al. attributed
this difference to women's ability to express their surgical concerns
more easily than men [25, 26]. In another study, although male
patients stated that they felt better emotionally (compared to
female patients), vasovagal syncope was found more frequently in
men during spinal anesthesia [27]. This may be due to the fact that
men do not fully express their feelings in order to show that they
are more resilient. There are also studies showing that hormonal
differences between genders affect the level of anxiety [28].

Another feature examined in our study was the effect of educational
status on quality of life. Both preoperative and postoperative PCS
and MCS scores were statistically significantly different according
to educational status. As the education level increased, the quality
of life of the patients increased. In studies conducted with patients
who underwent surgery for renal transplantation, Muehrer and
Becker and Matas et al. reported that the quality of life significantly
increased with the increase in education level, but no significant
relationship was found between educational status and quality of
life [29, 30]. On the other hand, Yildirim determined that there
was a significant relationship between education level and quality
of life [31]. Different results found in the studies suggested that
the personal characteristics of the individual affect the quality of
life together with the level of education. However, our results that
demonstrate consistently higher levels of quality of life among
patients with higher education indicate that individuals with lower
education must receive more detailed information in order to
reduce peroperative anxiety.

Anxiety associated with various events may decrease when people
re-experience such events. In our study, a statistically significant
difference was found in the comparison of postoperative PCS
scores according to the anesthesia experience of the patients;
however, this effect was not present among individuals when MCS
scores were compared. However, surprisingly, postoperative PCS
scores were higher in patients without prior anesthesia experience.

122



doi: 10.5455/medscience.2020.09.183

We attributed this difference to the perception of anesthesia-related
outcomes among individuals who had not undergone anesthesia
before. In other words, patients who had not undergone anesthesia
before could have been expecting worse outcomes, which may
have resulted in higher scores when such adverse results were not
experienced.

Physical disabilities can also negatively affect quality of life
independently. In our study, both preoperative and postoperative
PCS and MCS scores were significantly different between
groups determined according to the presence/absence of physical
disability. Ambulatory difficulties, dependence in daily activities,
activity limitation due to chronic pain, and social isolation occur in
individuals with chronic physical disabilities, causing a decrease
in life satisfaction and quality of life [32, 33]. As expected, in our
study, the quality of life determined according to both the PCS
score and the MCS score in the preoperative and postoperative
period was higher in the patient group without any physical
disabilities.

In some other studies, it has been reported that mood states and
waiting time before surgery affect the quality of life. Netto et al.
reported that patients with postoperative depression symptoms
have significantly worse quality of life [14]. In a similar study,
Katz et al. also showed that patients with depression symptoms
after surgery had more negative results [34]. Desmeules et al.
reported that waiting time before knee replacement surgery
significantly affected the physical function score [35]. In our study,
various such features that may influence quality of life before and
after surgery were not examined. The omission of these variables
may have led to the selection of patients with more positive or
negative characteristics and could have indirectly caused selection
bias. However, since the attending physicians of these patients
were from other departments before being referred to us for pre-
surgical assessment, we could not control or directly assess some
of these characteristics, and no additional analysis was performed
in our study to rule out these situations.

Although the anxiety levels of the patients were not examined in
our study, it was assumed that anxiety was effective in the change
in the quality of life before and after anesthesia. As a matter of
fact, it has been shown in different studies that anxiety increases
before anesthesia [36, 37]. Anxiety, which occurs with the idea
of surgical intervention and anesthesia in the preoperative period,
can affect the quality of life of patients by negatively influencing
vital functions and activities. In a study examining the causes of
anesthesia-related anxiety of patients, Shevde and Panagopoulos
reported that patients’ fear of anesthesiologist's lack of knowledge
(45%), lack of experience (43%), the possibility of not waking
up (37%) and postoperative pain (34%) were effective on anxiety
[25]. While Chew et al. reported pain (39.4%) and not being able
to wake up after surgery (18.9%) as the most frequent anxiety-
inducing causes before anesthesia [38], another study, by Zvara
et al. reported that the most common causes of anxiety were
awakening during surgery (51.8%), not being able to wake up after
surgery (43.4%) and pain (38%) [39]. Based on the results of these
studies and our study, it can be said that anesthesia-related anxiety
could have important effects on quality of life, especially in the
preoperative period. However, this result was not evident in the
MCS scores of patients in the current study. It may be advisable to
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perform further studies with the addition of state and trait anxiety
analysis (via the STAI scale).

Although the effect of the anxiety of anesthesia on quality of life
was examined in our study, anxiety-specific results could not be
obtained because the anxiety level of the individuals was not
examined. The size of the surgical operation, the waiting time
for this surgical operation, and the postoperative advantages (life
standards, daily activities, socialization, etc.) may have affected
both preoperative and postoperative results. These were not
examined in our study. Although we attributed the results to the
idea of undergoing anesthesia, the idea of undergoing surgery
might also have affected the results. Additionaly, we compared
only preoperative and early postoperative results. The effects of
the idea of receiving anesthesia and surgery on quality of life
would probably affect all perioperative period. A comparison of
the preoperative scores with late postoperative scores might give
different results. We recommend examining the possible effect on
all perioperative period in future studies.

Conclusion

Age, educational status and physical disabilities affect both
preoperative and postoperative quality of life. Anesthesia
experience only affected postoperative PCS scores. The type of
anesthesia applied is not associated with any of the domains of
quality of life. Although the results of our study are not surprising,
it can be said that more accurate and valid results can be obtained
by examining the relationship between the type of surgery (minor
surgery, major surgery, tumor surgery, any surgery that will result
in organ-tissue loss, etc.) and the quality of life in future studies.
The addition of anxiety scales may also be beneficial in future
studies.
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Abstract
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Although complete blood count (CBC) parameters in panic disorder (PD) are frequently studied, there is no data on panic attacks (PA). In this retrospective study,
CBC parameters of patients diagnosed with PD (n=63) and PA (n=61) were compared with the data of healthy subjects (n=41). The groups were similar in terms of age
(p=0.395) and gender (p=0.567). There were significant differences between the PD and the PA groups in terms of percentage of lymphocyte (p<0.001), lymphocyte count
(p<0.001), neutrophil to lymphocyte ratio (p<0.001), platelet to lymphocyte ratio (p<0.001), basophil to lymphocyte ratio (BLR) (p<0.001), and monocyte to lymphocyte
ratio (MLR) (p<0.001). Our findings suggested that the lymphocyte parameters were significantly higher and lymphocyte-related ratios were significantly lower in the PA
group compared to the control and PD groups. Low basophil parameters were suggested to be significantly associated with PA, while neutrophil-related parameters were

significantly increased in PD.

Keywords: Panic attack, panic disorder, lymphocyte, neutrophil, complete blood count

Introduction

The fifth edition of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-5) defines a panic attack (PA) as “an
abrupt surge of intense fear or intense discomfort that reaches
a peak within minutes.” DSM-5 criteria for panic disorder (PD)
include the experiencing of recurrent PAs, with one or more
attacks followed by at least one month of fear of another PA or
significant maladaptive behavior related to the attacks [1]. The
lifetime prevalence of PAs is 13.2%. Among persons that ever had
a PA, the majority had recurrent PAs, while only 12.8% fulfilled
DSM-5 criteria for PD. Lifetime prevalence estimates were 1.7%
for PD [2]. PA is one of the most often forms of anxiety, while PD
is often a chronic condition. There may be differences between
the complete blood count (CBC) parameters of acute and chronic
discases [3-6].

CBC is the most common laboratory test performed today [7]. It
gives information about the production of all blood cells [8]. As
with other psychiatric disorders [9-11], CBC parameters in PD
were frequently studied [12-19].

*Coresponding Author: Mehmet Hamdi Orum, Kahta State Hospital, Depatment
of Psychiatry Clinic, Adiyaman, Turkey. E-mail: mhorum@hotmail.com

Red blood cell distribution width_coefficent of variation (RDW _
CV) is the most emphasized parameter in these studies [16,17].
While Hamzekolaei et al. [17], Ransing et al. [18], and Asoglu et
al. [16] reported an increase in RDW_CV, Gunduz et al. [19] and
Gogcegoz-Gul et al. [14] did not report any significant alterations.
Mean platelet volume (MPV) is another frequently studied marker
in PD [14,15]. Some studies reported a significant decrease in PD
compared to the control group [14,17,18], while others reported a
significant increase [15,16]. According to the majority of studies,
there is no significant difference between PD and healthy controls
in terms of hemoglobin (HGB), platelet count (PLT), and mean
corpuscular volume (MCV) values [12,14,19]. Studies on immune
cell and lymphocyte-related ratios are limited. Gunduz et al.
[19] reported that the lymphocyte count (LYM) increased in PD
compared to the control group, Gurok et al. [12] reported that the
LYM decreased. Both studies [12,19] stated that the neutrophil
count (NEU) was similar between the PD and the control groups.
Gunduz et al. [19] also did not find significance between the
groups in terms of neutrophil to lymphocyte ratio (NLR), platelet
to lymphocyte ratio (PLR). When studies investigating the
relationship between PD and CBC are examined, it is seen that
various findings are noticeable, and some CBC parameters have
not been studied yet. According to our best knowledge, there are
no studies on immune cell percentages, monocyte to lymphocyte
ratio (MLR), eosinophil to lymphocyte ratio (ELR), basophil to
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lymphocyte ratio (BLR). Also, considering that PD is a psychiatric
disorder with high chronicity, and PA is an acute condition seen in
PD, the hypothesis that CBC parameters will differ between these
two conditions has come to mind. It was hypothesized that the
differences between CBC values in PD reported in the literature
may be due to the blood of attack or non-attack period. In this
study, we aimed to compare the CBC parameters of PA, PD, and
healthy control groups, especially lymphocyte-related ratios,
percentages of immune cells.

Materials and Methods
Study Population

In this retrospective study, CBC parameters, especially white
blood cell (WBC), red blood cell (RBC), HGB, hematocrit (HTC),
MCYV, mean corpuscular hemoglobin (MCH), mean corpuscular
hemoglobin concentration (MCHC), RDW_CV, PLT, platelet
distribution width (PDW), plateletcrit (PCT), MPV, NEU, LYM,
and lymphocyte-related ratios, of patients diagnosed with PD and
PA, were compared with the data of healthy subjects who were
similarly distributed regarding age and gender. The control group
consisted of healthy volunteers without a history of a PA and PD
who were recruited from the hospital staff. When the number of
cases in both patient groups reached 60’s, a power analysis was
performed, and the study was terminated because it was over
80.0%. This study was conducted in the psychiatry outpatient clinic
of Kahta State Hospital. All the data of the study were obtained
by the sole author. Consulted patients are also evaluated by the
same physician. The interviews were conducted in an environment
suitable for psychiatric examination. The diagnosis was made
by the sole physician/author who conducted the interview. Panic
attack and panic disorder states were determined according to
DSM-5. Although the interviews did not include a structured scale,
they included a detailed mental state examination. In addition to
clinical judgment, patients with additional psychiatric disorders
according to DSM-5 were not included in the study. Local ethics
committee approval was obtained, and all study participants
provided written informed consent (2020/3-23).

Inclusion Criteria

Patients with PD and PA who were diagnosed according to the
DSM-5 [1] criteria were included. According to verbal statements
and the ministry of health (e-Nabiz) records, individuals who
had not received long-term medical treatment for any condition
in the past were included in the study. The entire PA group had
the first attack and the PA group was directed from the emergency
department. The blood of PA patients was taken before any
treatment intervention in the first half-hour of the attack. PD
group consisted of patients who applied directly to the psychiatric
outpatient clinic. PD patients who had their most recent attack one
week earlier were included in the study.,

Exclusion Criteria

Twenty-two patients with a benzodiazepine (BZD), 27 patients
with an antidepressant (AD), 2 patients with antipsychotic (AP),
9 patients with AD plus AP, 7 patients with BZD plus AD, 1
patient with AD plus AP plus BZD, 3 patients with illicit drug
use, 2 patients with ethyl alcohol use, and 15 patients with non-

Med Science 2021;10(1):125-31

psychotropic drug use were excluded from the study. Individuals
who had incomplete CBC information according to the patient
registry system, patients with recurrent attacks were not included
in the study. In this way, 21 patients were excluded from the study.
Eight PD patients with attack symptoms were excluded. Patients
—in total, 12 patients— who had a comorbid additional psychiatric
diagnosis, hypertension, diabetes mellitus, severe neurological,
immunological or systemic diseases, asthma, chronic obstructive
lung diseases, cardiovascular disease, malign conditions according
to the patient registry system were excluded. The group of healthy
controls did not have any psychiatric diagnosis and systemic
diseases which may affect the results. For the control group, in
addition to the verbal statement, their consent was obtained and
e-Nabiz records were reached; It was confirmed that there was no
previous chronic disease history. The physician who conducted the
study confirmed that there was no infection, especially an upper
respiratory tract infection, at present.

Statistical Analysis

Group sample sizes of 63 and 61 achieve 99.999% power to detect
adifference of pul - u2 =29.0—-35.7=-6.7 using a two-sided Mann-
Whitney U or Wilcoxon Rank-Sum test assuming that the actual
data distribution is double exponential when the significance level
(alpha) of the test is 0.150 and the standard deviation is 8.0 in both
groups. Version 22.0 of SPSS (IBM Corp. Released 2013. IBM
SPSS Statistics for Windows, Version 22.0. Armonk, NY: IBM
Corp) was used for all statistical analyses.

The numerical data were expressed as means and standard
deviations, and the categorical data were expressed as frequencies
and percentages. Normal distribution suitability was assessed using
visual and analytical methods (Kolmogorov—Smirnov/Shapiro—
Wilk test). Student’s t-test was used for normal distributions, and
one-way ANOVA was used for three independent groups. Mann—
Whitney U test and Kruskal Wallis test was used for those with
no normal distribution. A posthoc Tukey Honestly Significant
Difference test was used when a significant difference was found
between the three independent groups.

The relationship between the variables was assessed by the
Spearman correlation test. Receiver operating characteristic (ROC)
curve analysis was used to measure the diagnostic value of LYM,
RDW_CV, NEU. Binary logistic regression analysis was used. A
value of less than 0.05 was considered statistically significant.

Results

PD group consisted of 63 (38 females, 25 males) subjects, PA
group 61 (31 females, 30 males) subjects, and the control group
consisted of 41 (23 females, 18 males) subjects (p=0.567). The
mean age was 32.77 + 9.19 years in the PD group, 30.54 + 8.75
years in the PA group, and 32.02 + 9.42 years in the control group
(p=0.395). A comparison of the CBC values of the PD, PA, and
control groups were given in Table 1. In Table 1, the groups that
led to significant differences were specified (e.g., while there were
significant differences between PD and control groups —expressed
with the exponential numeral of “1”— and between PA and control
groups —expressed with the exponential numeral of “2”— in terms
of WBC, there is no significant difference between PD and PA

groups.).
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Table 1. Comparison of CBC Values of PD, PA, and Healthy Control Groups
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PD (n=63) Mean + SD PA (n=61) Mean £+ SD Control (n=41) Mean = SD p-value n?
Age (years) 32.78+£9.19 30.54 £8.75 32.02+9.42 0.395 0.012
WBC (103/uL) 8.82 +£2.58! 9.41+£2.71% 7.24+1.31'2 <0.001" 0.113
RBC (106/uL) 5.39+0.52! 5.69 + 0.68' 543+£091 0.036 0.039
HGB (g/dL) 14.12+£2.13 13.58+2.17 13.81+2.31 0.345 0.012
HTC (%) 4391 +6.38 45.34 +6.00 44.75+6.15 0.602 0.010
MCV (fL) 81.99 + 6.63 79.26 £ 6.11 80.95 +6.22 0.023" 0.035
MCH (pg) 25.85+3.10! 23.51+2.89! 24.70 £ 3.43 <0.001" 0.097
MCHC (g/dL) 31.38+£2.08! 29.45+1.92! 3047 +£2.32 <0.001" 0.141
RDW_CV (%) 11.84 +1.69'2 11.05 +1.33! 11.07 +£0.822 <0.001" 0.071
PLT (103/uL) 272.56 +73.94 266.96 + 72.66 255.95 +78.08 0.265 0.008
PDW (fL) 19.80 + 1.27' 19.20 £ 1.11! 19.74 £ 1.13 0.006 0.054
PCT (%) 0.21+0.04 0.20 +0.05 0.20+0.04 0.149 0.021
MPV (fL) 8.11+1.34 7.89 +1.59 7.98 +1.38 0.441 0.005
NEU (106/uL) 5.42+2.19! 5.21+1.99? 4.06 +1.24'2 0.002" 0.077
LYM (103/uL) 2.53 £ 1.05! 3.27 £ 1.05'2 2.32+£0.45° <0.001" 0.159
MONO (103/uL) 0.53+0.15 0.53+0.29 0.48 £0.14 0.296 0.011
BASO (103/uL) 0.07 + 0.04! 0.05 £ 0.05" 0.07 £0.03 <0.001" 0.040
EOS (103/uL) 0.17+0.14 0.21£0.22 0.18 £0.11 0.659 0.015
NEU% 60.93 £9.4212 54.60 +10.52! 56.64 +7.49% 0.001" 0.082
LYM% 29.02 +7.98! 35.70 £9.17'2 31.98+5.712 <0.001" 0.118
MONO% 6.34+£1.70 5.89+2.48 6.86£2.17 0.061 0.031
BASO% 1.04 £ 0.83! 0.60 £ 0.53'2 1.13+£0.872 <0.001" 0.089
EOS% 2.04+1.48 2.34+2.06 2.57+1.64 0.277 0.015
NLR 2.47 +1.89'? 1.74 + 0.96! 1.80 + 0.622 <0.001" 0.063
PLR 121.72 + 55.90! 89.11 +37.14!2 114.13 + 46.36* <0.001" 0.088
MLR 0.23 +0.08! 0.17 £ 0.09'2 0.21 £0.07 <0.001" 0.079
BLR 0.03 £0.02! 0.01+0.01'2 0.03+£0.012 <0.001" 0.106
ELR 0.06 £ 0.04 0.06 +0.05 0.07 £0.04 0.224 0.010

*p<0.05, **p<0.001, Kruskal Wallis Test was used. Degree of Freedom (df, within groups) was 164. Exponential Arabic numerals in “Mean+SD” indicate a significant

difference concerning p-value.

A comparison of PD and control groups was shown in Table 2.

ROC analysis was performed based on 104 subjects (63 PD, 41
control). The area under the ROC curve of RDW_CV for PD was
0.682 (p=0.002; 95% CI (0.572-0.791)); neutrophil count for PD
was 0.697 (p=0.001; 95% CI (0.598-0.797)). The optimal cut-off
score for RDW_CV was 11.12, and its sensitivity and specificity
for the diagnosis of PD were 71.4% and 78.0%, respectively. The
optimal cut-off score for the neutrophil count was 5.90, and its
sensitivity and specificity for the diagnosis of PD were 36.5% and
97.6%, respectively (Figure 1).

ROC analysis was performed based on 102 subjects (61 PA, 41
control). The area under the ROC curve of PLR for PA was 0.714
(p<0.000; 95% CI (0.612-0.815)); BLR for PAwas 0.713 (p<0.000;
95% CI (0.611-0.814)); BASO% for PA was 0.718 (p<0.000; 95%
CI (0.615-0.822)); lymphocyte count for PA was 0.805 (p<0.000;
95% CI (0.722-0.889)). The optimal cut-off score for PLR was
107.35, and its sensitivity and specificity for the diagnosis of PA
were 65.9% and 75.4%, respectively. The optimal cut-off score for
BLR was 0.0337, and its sensitivity and specificity for the diagnosis
of PA were 51.2% and 83.6%, respectively. The optimal cut-off
score for BASO% was 1.2550, and its sensitivity and specificity

for the diagnosis of PA were 41.5% and 86.9%, respectively. The
optimal cut-off score for lymphocyte count was 0.4307, and its
sensitivity and specificity for the diagnosis of PA were 53.7% and
86.9%, respectively (Figure 1).

According to the binary logistic regression analysis, the sensitivity
of RDW_CYV plus neutrophil count related to the diagnosis of PD
was 53.7 percent and the specificity was 79.4 percent (Nagelkerke
R2=0.282; -2 Log Likelihood (a): 115.199; [for RDW CV,
p=0.008, Exp(B) 0.504, 95% CI for EXP(B) 0.303-0.838] [for
neutrophil count, p=0.001, Exp(B) 0.581, 95% CI for EXP(B)
0.421-0.801].

According to the binary logistic regression analysis, the sensitivity
of lymphocyte count related to the diagnosis of PA was 65.9 percent
and the specificity was 77.0 percent (Nagelkerke R2=0.363; -2
Log-Likelihood (a): 105.538; p<0.001, Exp(B) 0.163, 95% CI for
EXP(B) 0.070-0.378).

Spearman’s correlation test results were given in Table 3. There
was only significant in the values expressed in Table 3; other
correlations were not significant.
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Table 2. Comparison of CBC Parameters of PD and Control Groups
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Parameters I\ljllza(r:l::?I)) C;;IIZI:: ins=]4;l) Cohen’s d Glass’s delta Hedges’ g p
WBC (103/uL) 8.82 +£2.58 7.24+1.31 0.77 0.61 0.72 <0.001**
RBC (106/uL) 5.39+0.52 543+091 0.05 0.07 0.05 0.216
HGB (g/dL) 14.12+2.13 13.81+£2.31 0.13 0.14 0.14 0.556
HTC (%) 4391 +6.38 44.75+6.15 0.13 0.13 0.13 0.417
MCYV (fL) 81.99 £6.63 80.95 +6.22 0.16 0.15 0.16 0.378
MCH (pg) 25.85+3.10 24.70 +3.43 0.35 0.37 0.35 0.082
MCHC (g/dL) 31.38+£2.08 3047 £2.32 0.41 0.43 0.41 0.056
RDW_CV (%) 11.84 +1.69 11.07 £ 0.82 0.57 0.45 0.54 0.002*
PLT (103/uL) 272.56 +73.94 255.95+78.08 0.21 0.22 0.21 0.120
PDW (fL) 19.80 + 1.27 19.74 £1.13 0.04 0.04 0.04 0.855
PCT (%) 0.21 £0.04 0.20+0.04 0.25 0.25 0.25 0.048%*
MPV (fL) 8.11+1.34 7.98 +1.38 0.09 0.09 0.09 0.545
NEU (106/uL) 542+2.19 4.06 +1.24 0.76 0.62 0.72 0.001*
LYM (103/uL) 2.53+£1.05 2.3240.45 0.25 0.20 0.24 0.547
MONO (103/uL) 0.53+£0.15 0.48 £0.14 0.34 0.33 0.34 0.113
BASO (103/uL) 0.0790 +0.0419 0.0716 +0.0394 0.18 0.17 0.18 0.167
EOS (103/uL) 0.17+0.14 0.18+0.11 0.07 0.07 0.07 0.517
NEU% 60.93 £9.42 56.64 +7.49 0.50 0.45 0.49 0.015%*
LYM% 29.02 +7.98 31.98+5.71 0.42 0.37 0.41 0.028%*
MONO% 6.34+1.70 6.86+2.17 0.26 0.30 0.27 0.374
BASO% 1.04 +0.83 1.13+0.87 0.10 0.10 0.10 0.345
EOS% 2.04 +1.48 2.57 £1.64 0.33 0.35 0.34 0.134
NLR 247 +1.89 1.80 +0.62 0.47 0.35 0.43 0.008*
PLR 121.72 +£55.90 114.13 £ 46.36 0.14 0.13 0.14 0.367
MLR 0.23+£0.08 0.21 +£0.07 0.26 0.25 0.26 0.530
BLR 0.0353 £ 0.0264 0.0317+£0.0165 0.16 0.13 0.15 0.834
ELR 0.0674 +0.0463 0.0776 £ 0.0466 0.21 0.22 0.21 0.265

*p<0.05, **p<0.001, Mann-Whitney U Test was used.

Table 3. The Correlation Between Age and CBC Parameters of Three Groups

Parameters PD (n=63) (r, p) PA (n=61) (r, p) Control (n=41) (r, p)
MCH -0.142, 0.267 -0.009, 0.945 -0.362, 0.020*
RBC -0.197,0.123 -0.121, 0.351 0.532, <0.001**
BASO% 0.094, 0.462 -0.033, 0.803 -0.336, 0.032*
LYM 0.021, 0.871 0.381, 0.002%* -0.142,0.377
EOS -0.088, 0.494 0.319,0.012* 0.041, 0.797
BASO 0.125,0.329 0.023, 0.860 -0.496, 0.001**

*p<0.05, **p<0.001, Spearmen’s Correlation Test was used.
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Table 4. The Studies of CBC Parameters in PD

Studies Diagnosis RDW_CV MPV PDW HGB PLT WBC RBC MCHC PCT MCV L M E B N

This study (for PD, 38 females, 25

males) DSM-5 1 - - o o 1 © « 1 o e o o o ]
glrlézﬁ:t 13;133(1:5};6 year 2019; 25 DSM-IV-TR - - - - - - | o 1 1 o
e R -

et ST R
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e

Kokacya et al.15 (Year 2015; 32 DSM-IV-TR 1 - - o
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Figure 1. ROC Analysis Findings of PA and PD Groups in Terms of Some CBC Parameters A: PD and Healthy Control; B: PA and Healthy Control
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Discussion

Our study suggests that the CBC parameters of PA and PD are
demonstrated differently. PA is somewhere between PD and control
in terms of RDW_CV, MCH, MCV, MCHC, and PDW values.
Significant lowness of MLR, PLR, BLR in PA is associated with
LYM increase. A remarkable low basophil was detected in PA.
PD was characterized by the neutrophil increase. The reflection
of the change in the count of immune cells to the percentages is
different and should be taken into consideration when interpreting.
Lymphocyte-related ratios were lower in the PA group compared to
other groups due to increased LYM. Neutrophil was thought to be
an important marker of specificity for the PD group. Lymphocyte
parameters and lymphocyte-related ratios were also found to
be highly specific for the PA group. Especially the relationship
between lymphocyte count and the PA group and neutrophil count
and PD group was evident (Figure 1).

The significance levels of the groups' NEU and BASO values and
the ordering of the groups' NEU and BASO values were different
than the significance level and order of the percentages of the same
cells. This condition demonstrated the importance of investigating
the immune cell percentage as well as the immune cell count in
CBC studies. Gunduz et al. [19] reported that NLR and PLR were
similar between PD and control groups. However, in our study,
NLR was found to be significantly higher in the PD group than the
control group, and the PLR value was similar among the groups.

Table 4 reveals the studies investigating the CBC parameters in
PD. RDW_CV has been frequently investigated in PD and has
been reported to be mostly elevated. Two studies reported that
RDW_CV did not differ significantly between PD and control
groups [14,19]. In our study, RDW_CV was found to be elevated
in the PD group compared to both PA and control groups. Again,
there was no significant difference between PA and control groups
in terms of RDW_CV values. This finding suggested that the
change in RDW_CV may be more related to the chronicity, not
the acute condition. NEU and LYM have only been studied in
two types of research [12,19], and their findings were inconsistent
(Table 4). In our study, LYM and LYM% increase was associated
with PA, and NEU and NEU% increase was associated with PD.
While the NEU of PD and PA were similar, the control group's
NEU was significantly lower than the patient groups. On the other
hand, NEU% of PA and control groups were similar, while NEU%
of PD was significantly higher than the PA and control groups.
The RDW_CV and LYM findings of Gunduz et al. [19] suggested
that the included patient blood results may be from any attack or
immediately thereafter. Again, Gunduz et al. [19]'s study reported
that NEU did not change significantly in PD. In our study, NEU
was high in PD. In PA, NEU% was similar to the control group.
This strengthened the possibility that patients included in the study
of Gunduz et al. [19] may be PD patients during an acute attack.
It is difficult to interpret since Gunduz et al. [19] does not provide
information about the period during which the blood samples were
taken. Gogcegoz et al. [14] reported that RDW_CV did not reveal
a significant difference, while MPV decreased significantly. In our
study, MPV was not significant but was lower in PA than PD and
control groups (Table 1). These findings suggested the possibility
that the blood results included in the study belong to the attack
period.

Med Science 2021;10(1):125-31

Ithasbeenreported that CBCis associated with attack characteristics
in psychiatric disorders. It is known that acute or chronic conditions
affect CBC differently. Kalelioglu et al. [5] reported that manic and
euthymic patients with bipolar disorder showed an increase in NLR
and PLR compared to controls. Yildiz et al. [6] reported that NLR
is higher in manic and euthymic patients, while depressive patients
did not differ from controls in terms of NLR. Giynas-Ayhan et al.
[3] stated that NLR was found to be significantly higher in manic,
euthymic, and depressed patients with bipolar disorder compared
to the control group. Ozdin and Boke [4] reported that NLR, PLR,
and MLR values were significantly increased in the relapse period
when compared with the remission period of the same patients
with schizophrenia. It is suggested that the findings of their study
[4] support the inflammation hypothesis of schizophrenia and
there is a decrease in the inflammatory response in schizophrenia
following treatment.

PA is an important component of PD, but it has an acute feature
[2]. Considering that the effects of acute and chronic conditions
on CBC can be different, the importance of comparing the CBC
values of PD and PA becomes more important. Previous studies
have compared CBC parameters between PD patients and control
groups [12-19]. Our study is the first of its kind in the literature
to compare the CBC values of PA and PD. Also, in our study,
the immune cell percentages, MLR, ELR, and BLR of PD were
compared for the first time with PA and the control group. The
findings of our study support our hypothesis. Table 4 presents all
the studies examining the relationship between PD and CBC in a
single table. Through this table, it was aimed to compare all the
studies in the literature, including the findings of our study.

Despite our significant findings, we have several limitations. The
study’s retrospective nature was an important limitation. There is
a need for studies in which sociodemographic data, psychometric
scales, and various inflammatory markers are handled together.
Also, it is necessary to compare both attack and non-attack periods
of PD in terms of CBC.

As a result, lymphocyte parameters were significantly higher
in the PA group. Accordingly, lymphocyte-related ratios were
found to be low in PA. Low basophil parameter was suggested
to be significantly associated with PA, while neutrophil-related
parameters were significantly elevated in PD. The numbers
and percentages of the same cells were found to vary between
the groups. Further studies can address PD longitudinally and
elucidate CBC findings of PA and non-PA. This may also show us
the difference between PA in PD and PA without PD.
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Abstract

Urinary bladder hernia is a clinical condition that mimics symptoms of inguinal hernia. It is vital to predict and prevent the iatrogenic bladder injury that may develop
secondary to inguinal bladder herniation during inguinal hernia surgery, which is frequently performed, and to be able to determine our preoperative and perioperative sur-
gical approaches. Patients with a diagnosis of inguinal hernia who underwent elective and emergency surgery between 2018 and 2020 were reviewed retrospectively. Age,
gender, body mass indexes, imaging modalities, operation techniques, duration of hospital stay, perioperative and postoperative morbidity and mortality of the patients
were recorded. Bladder herniation was found in seven patients, five of whom underwent elective surgery and two of whom underwent emergency surgery. The median age
of the patients was 84 (min.52-max 89). Perioperative bladder injury was observed in two of the 6 patients who underwent computed tomography in the past year. Two
patients, who had a bladder injury, underwent primary repair and were followed up with a foley catheter. Postoperative duration of hospitalization was 3.28 (2-7) days on
average and the duration of hospitalization was prolonged up to an average of 6 (5-7) days in two patients with bladder injury. No postoperative mortality and morbidity
were observed. It should be taken into consideration that there may be urinary bladder herniation in the differential diagnosis of inguinal swelling in patients presenting

with symptoms of inguinal hernia at an advanced age. There is a need for methods that may reduce the morbidity and mortality secondary to bladder herniation.

Keywords: Inguinal hernia, bladder herniation, urinary leakage, bladder catheterization, surgery

Introduction

Inguinal hernia is one of the common diseases in general surgery
practice and more than 20 million patients undergo inguinal hernia
repair each year [1]. Almost any pelvic organ such as appendix,
Meckel’s diverticulum, omentum small intestine, colon, ovary,
stomach and gallbladder can be located in the hernia sac [2].
Urinary bladder hernia (UBH) is a clinical condition involving
less than 5% of all inguinal hernias [3]. The incidence of UBH,
which is a rare condition, may be as high as 10% among obese
men aged over 50 years [4,5]. UBH, which is often asymptomatic
and where multiple factors are considered to be responsible for
its etiology, is discovered incidentally during surgery or imaging
studies performed [3,4].

The perioperative surprising encounter of the surgeons with
this condition during inguinal hernia surgery performed very
commonly may often lead to an increased rate of complications
[3-5].

*Coresponding Author: Tayfun Kaya, Department of Biomedical Engineering,
Faculty of Technology, Selcuk University, Konya, Turkey
E-mail: kayatayfun@yahoo.com

In this study, we planned to present the clinical demographic
characteristics, perioperative and postoperative complications,
and treatment modalities of the patients, who had surgery for an
elective and emergency inguinal hernia and in whom bladder
herniation was found, with the literature.

Materials and Methods

Patients with a diagnosis of inguinal hernia who underwent
elective and emergency surgery at the tertiary Department of
General Surgery between January 2018 and January 2020 were
reviewed retrospectively via the Probel system. Bladder herniation
was observed in seven patients among 978 patients. Seven patients
were included in the study. Age, gender, body mass indexes,
preoperative imaging modalities, operation techniques, mesh usage
status, duration of hospital stay, perioperative and postoperative
morbidity and mortality rates of the patients were recorded. A
retrospective observational study was performed. Approval from
University of Health Sciences Tepecik Training and Research
Hospital institutional research ethics board was obtained (decision
number 2020/12-1).
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Results

In this retrospective study of 978 inguinal hernia patients who
underwent elective or emergency surgery, bladder herniation was
observed in seven operated patients (0.71%). All patients were
male with a median age of 84 (min 52- max89) years. Five patients
(71.43%) had unilateral and two patients had bilateral (28.57%)
inguinal hernias. Left inguinal bladder hernia was found in two
patients (28.57%), right inguinal bladder hernia in five patients
(71.43%) by imaging and perioperative surgery findings. No
perioperative bladder necrosis was observed in any patient and no
bladder resection was performed. It was observed that patients,
who had elective surgery, had previous urology outpatient clinic
admissions and therefore, non-contrast abdominal computed
tomography (CT) performed in the last year revealed bladder
herniation (Figure 1, Figure 2). Perioperative bladder herniation
into the inguinal canal was seen in 6 patients and bladder
herniation into the femoral canal in one patient. All patients were
using medication due to benign prostatic hyperplasia (BPH).
Perioperative bladder injury was observed in two elective patients
who underwent non-contrast CT during the admission for their
urinary complaints, primary repair of the bladder was performed
in these patients and they were followed-up with Foley catheter
along with the antibiotherapy support during service follow-up.

The mean body mass index (BMI) of the patients was found to be
21.74 kg/m? (19.6-28.8kg/m?). The mean body mass index of the
patients included in our study was observed to be lower compared
to the literature. Except for one patient with high BMI, other
patients had a normal BMI. We think that this is due to the small
patient group and especially when the age distribution is analyzed,
due to non-homogeneous distribution secondary to having a
patient group, most of which are aged 80 years or older. Although
BH is most commonly observed in the 5®-7" decades, all patients
in our study were over 80 years old, except for two patients. The
American Society of Anesthesiologists (ASA) score of one patient
who had elective surgery was 2 and the ASA score of the other four
patients was 3. The ASA score of two patients who had emergency
surgery due to incarcerated hernia was 3E.

The hernia of one patient who had emergency surgery was
repaired primarily and mesh reinforcement was used in the other
6 patients. Except for one patient, concomitant comorbidities and
high ASA scores of the patients caused them to be followed up
in the intensive care on the first postoperative day. We believe
that this had an impact on the total duration of hospitalization
and is an effective factor in prolonging the mean duration of
hospitalization. In addition, the duration of hospitalization was
observed to be prolonged up to 7 days due to perioperative bladder
injury in 2 patients. After confirming that there was no urinary
leakage following postoperative cystograms, two patients with
bladder injury were discharged on appropriate antibiotherapy after
their foley catheters were removed. No urinary tract infection or
recurrence was seen during the postoperative follow-up of the
patients. Perioperative bladder injury was observed in two patients
and no postoperative mortality and morbidity were seen.
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Figure 1. The coronal view of a bladder herniated into the right inguinal canal on
CT scan

Figure 2. The axial view of a bladder herniated into the right inguinal canal on
CT scan

Discussion

Inguinal UBH accounts for 1-4% of all inguinal hernias [3,4]. UBH
is divided into three subgroups depending on its relation to the
peritoneum: extraperitoneal, paraperitoneal, and intraperitoneal
[5]. Paraperitoneal hernia is the most common type [5,6]. The
herniation may involve a small area from any portion of the bladder
or may include the whole bladder [3,5]. Although herniation is
frequently observed in the inguinal (75%) and the femoral canal
(23%), UBH can also happen across the obturator, ischiorectal and
abdominal peritoneal openings by 2% [5-7].

The incidence of UBH in case series and review studies in the
literature has a male dominance [6. Branchu et al [3] reported
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an incidence of 95.3% in men, similar to our study. Although
the inguinal hernia side was not reported in this study, Kraft et
al and Lee et al have reported that the bladder herniation was
predominantly in the right inguinal region in their case series,
similar to our study [4,6].

Multiple factors such as male gender, advanced age, obesity, BPH,
weakness of the pelvic floor muscles, adhesion of the bladder
wall to perivesical adipose tissue, decreased bladder tone, bladder
diverticulum, tumoral mass leading to urinary obstruction, bladder
stone play a role in UBH etiopathogenesis [3-6]. All patients
in our study had male sex and BPH as risk factors. No bladder
diverticulum, stone, or tumoral mass was seen in the patients. In
the study conducted by Lee et al [6], the mean age was reported
to be 71 years and the advanced age was emphasized to be a risk
factor. The mean age of the patients included in our study was 84
(min 52- max 89) years and the patients in our study had a higher
mean age compared to the study conducted by Lee et al [6].

12.7% of patients with UBH are asymptomatic [3-5]. Symptoms,
including pain and swelling in the inguinal area, size reduction
of inguinal mass after voiding (Mery's sign), dysuria, hematuria,
increased urination by pressing on the swelling area, nocturia,
urinary urgency, urinary retention, increased frequency of voiding
are the most common presenting complaints [3,4]. In addition,
UBH may also have severe clinical manifestations such as acute
renal failure, and vesicocutaneous fistula. All patients in our
study had complaints of swelling in the inguinal region (100%)
and pain in the inguinal region (100%). In a systematic review
study conducted by Branchu et al.3, it was observed that 60.3% of
the patients had inguinal swelling and 39.7% of the patients had
inguinal pain, these complaints were similar to common presenting
complaints observed in patients with typical inguinal hernia [3.

Less than 7% of UBH can be diagnosed preoperatively, while
16% can be diagnosed postoperatively due to complications
such as iatrogenic bladder injury and urinary leakage [6. In our
study, two patients who developed bladder injury were detected
perioperatively and surgical primary repair was performed.
If the bladder herniation is missed out, it may result in serious
complications such as vesicoureteral reflux, vesicocutaneous
fistula, bladder rupture, hydronephrosis, necrosis secondary to
strangulation, and even death [3,6].

Among the preoperative imaging modalities, especially
cystography and CT are outstanding imaging modalities. Although
many studies advocate cystography as the gold standard, compared
to CT, both imaging modalities have some advantages over each
other [7-11]. Compared to cystography, CT has a higher rate of
predicting structures within the hernia sac and excluding other non-
hernia causes [8,9]. There are studies reporting that performing
CT especially in the prone position in these patients may provide
an advantage in diagnosis. These studies stated that diagnostic
accuracy would be higher because it is easier for the contrast agent
to pass to the herniated bladder region on images taken in prone
position [10,11]. USG, on the other hand, has a lower sensitivity
and specificity for the diagnosis compared to cystography and
CT [8-11]. In our study, 7 patients who underwent surgery had
preoperative superficial tissue USG, and bladder herniation was
observed in none of them. On the contrary, superficial tissue
ultrasonography stated that there was a herniated bowel loop view.

Med Science 2021;10:132-5

Although performing preoperative CT does not eliminate the risk
of urinary injury, it is obvious that CT is superior in diagnosing and
revealing the contents of the hernia sac compared to USG [8-10].
In our study, bladder injury was observed in two of six patients
who had undergone CT in the past year for previous urological
complaints. Although it is possible to have detailed information
about the contents of hernia sac with computed tomography that
can be performed routinely in all patients in the risk group, this is
a costly condition and cannot be expected to be a highly feasible
method in routine clinical practice. Also, routine CT may not
reduce the risk of developing bladder injury, as in our study.

There is no standardization and there are different opinions for the
treatment of bladder herniation due to cases reported frequently
on a case-by-case basis and few studies in the literature. Although
conventional surgery (80.7%) methods have been often used, it
has been reported that laparoscopic (6.5%) and robotic surgery
(2.2%) were also used [3,6]. The most commonly used technique
in conventional surgery is Lichtenstein with a rate of 32.7%,
followed by Bassini, Mac Way, Shouldice methods, respectively.
The mesh was reported to be used in the hernia repair by 34.8%. In
our study, Lichtenstein (85.7%) was preferred as the most common
method and Mac Way (14.2%) method was used in one patient.

Foley catheters were not inserted in any patient who was
included in our study, had UBH, and had elective surgery, and
bladder injury was observed in 2 (40%) of 5 patients who had
elective surgery compared to all operated patients (28.5%). As
the preoperative foley catheterization was performed in both
patients, who had emergency surgery, we believe that palpation
of the balloon of the foley catheter in the area considered to be
a hernia sac guides us and reduces the risk of bladder injury.
Foley catheterization, which is a simple, inexpensive, and easily
applicable method, can be considered as a factor that may reduce
the rate of perioperative bladder injury. In our study, we think that
prophylactic antibiotherapy given preoperatively and early foley
catheter removal in patients without bladder injury may have a role
in the absence of the urinary system infection secondary to bladder
catheterization in any patient.

Although the number of patients included in our study is limited,
performing lower abdominal CT, a preoperative non-invasive
method, and bladder foley catheterization, an invasive method,
are methods that reduce the risk of perioperative bladder injury
and may decrease the mortality that may develop in patients
with comorbidities in this advanced age group secondary to
postoperative urinary leakage [8,9]. When evaluated on the cost
basis, we believe that bladder foley catheterization may be an
easily accessible and applicable method.

Conclusion

In conclusion, it should be kept in mind that inguinal bladder
herniation may be found in the differential diagnosis of inguinal
swelling, especially in patients with advanced age who had
inguinal hernia symptoms as well as urinary symptoms. Although
not compatible with the literature, BMI was lower in the patient
group included in our study, and the mean age of occurrence was
found to be higher compared to the literature. Having a bladder
injury in two patients who underwent preoperative CT suggests that
imaging may not eliminate the risk of perioperative complications
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but may decrease it. Prospective studies with a large number of
cases on this subject are warranted.

Acknowledgements

1 would like to express my gratitude to Professor Cengiz Aydin and Associate
Professor Mustafa Emiroglu for advices drafting the study. We thank our colleagues
from University of Health Sciences Tepecik Training and Research Hospital,
Department of General Surgery who provided insight and expertise that greatly
assisted the research. Thanks to all the peer reviewers and editors for their opinions
and suggestions.

Conflict of interests
The authors declare that they have no competing interests.

Financial Disclosure
All authors declare no financial support.

Ethical approval
Approval from University of Health Sciences Tepecik Training and Research Hospital
institutional research ethics board was obtained (decision number 2020/12-1).

References

1. HerniaSurge Group. International guidelines for groin hernia management.
Hernia. 2018;22:1-165.

10.

11.

Med Science 2021;10:132-5

Linder S, Linder G, Ménsson C. Treatment of de Garengeot's hernia: a
meta-analysis. Hernia. 2019;23:131-41.

Branchu B, Renard Y, Larre S, et al. Diagnosis and treatment of inguinal
hernia of the bladder: a systematic review of the past 10 years, Turk J Urol.
2018;44:384-8

Kraft KH, Sweeney S, Fink AS, et al. Inguinoscrotal bladder hernias: report
of a series and review of the literature. Can Urol Assoc J. 2008;2:619-23.

Moufid K, Touiti D, Mohamed L. Inguinal bladder hernia: four case
analyses. Rev Urol. 2013;15:32-36.

Lee TH, Huang CN, Huang SP, et al. Inguinoscrotal herniation of bladder:
Case series and literature review, Eur Surg 2014;46:74-8.

Bisharat M, O’Donnell ME, Thompson T, et al. Complications of
inguinoscrotal bladder hernias: a case series. Hernia. 2009;13:81-4.

Bjurlin MA, Delaurentis DA, Jordan MD, et al. Clinical and radiographic
findings of a sliding inguinoscrotal hernia containing the urinary bladder.
Hernia. 2010;14:635-8.

Gadodia A, Parshad R, Sharma R. Bladder hernia: Multidetector computed
tomography findings. Indian J Urol. 2011;27:413.

Bacigalupo LE, Bertolotto M, Barbiera F, et al. Imaging of urinary bladder
hernias, Am J Roentgenol. 2005 184:2.546-51.

Cavallaro G, Cittadini G, Loria G, et al. Su un caso di ernia vescicale
associata a mixoma ovarico. Radiol Med (Torino). 1993;85:293 —4.

135



Auvailable online at www.medicinescience.org

Medicine Science
International
Medical Journal

ORIGINAL ARTICLE

Medicine Science 2021;10(1):136-40

Dieulafoy’s lesion as a rare cause of gastrointestinal bleeding: a single-center experience

Ferit Celik, ©Ali Senkaya, ©®Nalan Gulsen Unal, ©©Seymur Aslanov,
‘Abdullah Murat Buyruk, ©@Fatih Tekin, “’Ahmet Omer Ozutemiz

Ege University, Faculty of Medicine Department of Gastroenterology, Izmir, Turkey

Received 24 August 2020; Accepted 02 October 2020
Available online 20.01.2021 with doi: 10.5455/medscience.2020.08.173

Copyright@Author(s) - Available online at www.medicinescience.org
Content of this journal is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.

@080

EY MG HHD

Abstract

To define the clinical characteristics of Dieulafoy’s lesion (DL),determine the localization features, and investigate endoscopic treatments and their results. This retrospec-
tive study included 20 patients who presented to the Department of Gastroenterology due to gastrointestinal (GI) bleeding between January 2015 and December 2019 and
were diagnosed with DL. Age, gender, comorbidities, medications used, presentation findings, hemoglobin and hematocrit values at the time of presentation, number and
type of transfusions if applied, length of hospitalization in days, mortality/survival, and endoscopic procedure parameters, including the number of procedures, localization
of DL, type of bleeding stigmata, and the applied technique were recorded for all patients. Ten (50%) of the patients were women, and the mean age of all patients were
66.8+17.8 years. One or more comorbidities were present in 90% of the patients. The use of acetyl salicylic acid (ASA) was present in five (25%) patients, ASA+ clopido-
grel in five (25%), warfarin in two (10%), and non-steroidal anti-inflammatory drugs in two (10%). The most common complaint was observed to be hematemesis and/or
melena in 16 patients (80%). DL was most frequently seen in the stomach (n=10; 50%) where it was most commonly located in the proximal corpus (n=6; 60%). The most
prevalent bleeding stigma was active bleeding, which was seen in nine (45%) patients during endoscopy. Eight (40%) patients received endoscopic treatment combined
with a mechanical method, and nine (45%) patients only received a mechanical treatment (endoscopic band ligation or hemoclip). The median number of hospitalizations
was five days (2-22). Transfusion was required by 13 patients (65%). The mortality rate was determined as 5%. DL should be considered especially in older patients with
chronic diseases who present with recurrent GI bleeding. An endoscopic examination is the first method to be applied in the diagnosis and treatment of DL. Mechanical
methods should be prioritized in endoscopic treatment.

Keywords: Gastrointestinal system, bleeding, Dieulafoy’s lesion, endoscopic treatment

Introduction

Although advances in the treatment of causes leading to acute
gastrointestinal (GI) bleeding have significantly reduced the
number of bleeding cases, it is still a major cause of morbidity and
mortality. The annual incidence of GI bleeding ranges from 50 to
150 per 100,000 [1], and related mortality is around 5-10% [2]. The
most common cause of GI bleeding is peptic ulcer, and one of the
rare causes is Dieulafoy’s lesion (DL). DL is a submucosal arterial
formation that protrudes from a small mucosal defect anywhere
in the GI tract and leads to massive GI bleeding, especially in the
elderly[3]. Also known as a ‘caliber persistent artery’, DL has an
incidence 0f0.3% to 6.7% [1,4,5].

*Coresponding Author: Ferit Celik, Ege University, Faculty of Medicine
Department of Gastroenterology, Izmir, Turkey
E-mail: drferitcelik35@yahoo.com.tr

DL was first described as an aneurysm in the stomach by
Gallard in 1884, but the actual clinician that named this lesion
and demonstrated its clinical characteristics was Paul Georges
Dieulafoy[6]. The majority of DLs occur in the proximal stomach,
but they can also be localized in the esophagus, small intestine, and
large intestine [7,8].

The first step in the diagnosis of DL is GI endoscopy. However,
even experienced endoscopists can overlook the diagnosis of DL.
In cases where no focus is detected on endoscopy, angiography
and/or endoscopic ultrasonography can be used [5]. The
treatment options include band ligation, thermoregulation, bipolar
electrocoagulation, sclerotherapy and endoscopic hemoclip. The
success rate with endoscopic treatment methods is 75-100% [9].
In cases where treatment cannot be successfully provided by
endoscopic techniques, surgical treatment options should be
considered [10,11].
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The purpose of this retrospective study was to define the clinical
characteristics of DL, determine the localization of this lesions,
and investigate the endoscopic treatments applied and their results.

Materials and Methods

This retrospective single-center study included patients that
underwent endoscopy due to GI bleeding and were diagnosed with
DL at the Department of Gastroenterology between January 2015
and December 2019. Patients were screened by searching the term
‘Dieulafoy’ lesion’ in the Endocam system, and their endoscopy
reports were obtained. Using the esophagogastroduodenoscopy
and ileocolonoscopy reports of the patients, the data concerning the
location of DL, bleeding stigma type, localization in the stomach,
endoscopic treatment methodapplied, number of hemoclipsused,
and number of endoscopic procedures required were recorded. In
addition, age, gender, comorbidities, medications used, presentation
findings, hemoglobin, hematocrit, platelet and international
normalized ratio values, number and type of transfusions if applied,
length of hospital stay in days, and mortality/survival status were
obtained from the hospital electronic database and recorded in the
case report forms.

Endoscopic examinations were performed using Olympus
GIF-HQ190 esophagogastroduodenoscopy and Olympus CFH-
170L-CFQ-150 Lileocolonoscopy devices by a gastroenterology
specialist or a sub-branch specialist under the supervision of a
gastroenterology specialist, accompanied by an endoscopy nurse.
DL, usually diagnosed by endoscopic examination, is defined as
a pigmented protuberance from the vessel stump with minimal
surrounding erosion and no ulceration but sometimes caused
actively bleeding or oozing [12] (Figure 1). The treatments were
classified as endoscopicsclerotherapy, endoscopic band ligation
(EBL), and endohemoclip application. Endoscopic sclera therapy
was performed using adrenaline diluted with saline to 1/10,000 and/
or 1% Aethoxysklerol, EBL using a Speedband Superview Super 7
™ Boston multiple band ligament set, and the endoscopic hemoclip
was Quick Clip 2™ Olympus hemoclip. EBL and endoscopic
hemoclip application were accepted as mechanical methods.
Endoscopic treatment combined with a mechanical method was
defined as adrenaline + hemoclip, adrenaline + Aethoxysklerol+
hemoclip, adrenaline + Aethoxysklerol+ EBL,oradrenaline + EBL.

For the statistical analyses, SPSS Statistics ver. 22.0 (SPSS Inc.
Chicago, IL. USA) was used. The conformance of variables to
normal distribution was examined by visual (histogram) and
analytical methods (Shapiro-Wilk test). Numerical data were
expressed as median, standard deviation, maximum and minimum
values and categorical data were given as descriptive statistics,
such as rate and percentages. Student’s t-test was conducted to
determine whether there was a statistical difference in the mean
values of the numerical variables of age and hemoglobin according
to gender. Values with a p value below 0.05 were considered
statistically significant.
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Figure 1. Location of Dieulafoy’s lesions in gastrointestinal system. a-stomach,
b- duodenum, c-ileum, d-colon (Achieved from the archive of the Ege University
Gastroenterology Department Endoscopy Unit)

Results

Of the 20 patients diagnosed with DL, 10 (50%) were female and
10 (50%) were male, with a mean age of 66.8 = 17.8 years. The
mean age of women was 68.4 + 23.4 years, and that of men was
65.2 + 10.8 years. One or more comorbidities were present in 90%
of the patients. The presentation findings were hematemesis in
eight patients (40%), hematochezia in four (20%), hematemesis
and melena in three (15%), melena alone in three (15%), and
hematemesis and hematochezia in two (10%).At the time of
presentation, the median values of hemoglobin and hematocrit
were measured as 8.10g/d Land 24.8%, respectively. Table 1
presents the demographic, clinical and laboratory features of the
patients.

When the distribution of DLs in the GI system was examined,
it was most frequently seen in the stomach (n = 10; 50%). The
localization of DL was determined as the second segment of the
duodenum in three (20%) patients, colon in three (15%) patients,
bulbus in two (10%) patients, terminal ileum in one (5%) patient,
and esophagus in one (5%) patient. Within the stomach, the most
common localization of DL was the proximal corpus (n = 6; 60%),
followed by the fundus (n = 2; 20%), antrum (n =1; 10%), and
cardia (n=1; 10%). During endoscopy, active bleeding was present
in nine (45%) patients, protuberance from the vessel stump in eight
(40%), and vessels with clots in three (15%). The endoscopic data
of the patients are shown in Table 2.

When the endoscopic treatments were examined, combination
therapy with a mechanical method was applied in eight (40%)
patients, hemoclipalone in seven (35%), EBL alone in two (10%),
sclerotherapy with 1/10,000 adrenaline alone in two (10%), and
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sclerotherapy with 1/10,000 adrenaline+1% Aethoxysklerol in
two (10%). The number of median hemoclip was three [1-5] in
patients who underwent this procedure. There was no statistically
significant difference in the comparison of the EBL andhemoclip
method. The median number of hospitalization days was five [2-
22]. Thirteen (65%) patients required a transfusion, for which only
erythrocyte suspension (ES) was used in 11 (55%) patients, ES +
apheresis platelet suspension in one patient (5%), and ES + fresh
frozen plasma replacement in another patient (5%). For those
requiring a transfusion, the median (min-max) unit of ES given
was three [1-8]. The mortality rate amongthe patients hospitalized
due to DL was 5%. Table 3 presents the treatment and clinical
follow-up data of the patients.

Table 1. Demographic, clinical and laboratory characteristics of the patients

n (%)
Age (mean+ SD) 66.80+17.86
Gender (n=20)
Female 10 (50)
Male 10 (50)
Comorbidities
Coronary artery disease 10 (50)
Hypertension 9 (45)
Diabetes mellitus 5(25)
Medications used (n=20)
Acetylsalicylicacid (ASA) 5(25)
ASA+Clopidogrel 5(25)
Warfarin 2 (10)
NSAID 2(10)
Unknown 6(30)
Presentation complaint (n=20)
Hematemesis 8 (40)
Hematochezia 4 (20)
Melena 3(15)
Hematemesis and melena 3 (15)
Hematemesis and hematochezia 2(10)

Laboratory parameters Median (min-max)

Hemoglobin (g/dl)

8.1 (3.6-12.9)
Hematocrit(%) 24.75 (11.7-39.2)
Platelet (10°3/uL) 2415 (93-371)
INR 1(0.9-3.1)
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Table 2. Endoscopic data of the patients

Parameters n (%)
Locationof lesion (n=20)
Stomach 10 (50)
Duodenum second segment 3(15)
Colon 3(15)
Bulbus 2 (10)
Esophagus 1(5)
Terminal ileum 1(5)
Localization of lesions within the stomach (n=10)
Proximal corpus
Greater curvature 3(30)
Lesser curvature 3(30)
Cardia 1(10)
Fundus 2 (20)
Antrum 1(10)
Endoscopic findings (n=20)
Active bleeding 9 (45)
Pigmented protuberance from the vessel stump 8 (40)
Vessels with clots 3(15)
Table 3. Treatment and clinical follow-up data of the patients
Treatments applied (n=20) n(%)
Combination with a mechanical method 8 (40)
Adrenalint+hemoclip 3(15)
Adrenalint+Aethoxysklerol+hemoclip 3(15)
Adrenalin+Aethoxysklerol+EBL 1(5)
AdrenalintEBL 1(5)
Hemoclip 7 (35)
EBL 2 (10)
AdrenalintAethoxysklerol 2 (10)
Adrenalin 1(5)
Outcome (n=20)
Mortality 1(5)
Surviving 19 (95)
Transfusion requirement (n=20)
Present 13 (65)
ES 11 (55)
ES+platelet suspension 1 (5
ES+FFP 1(5)
Absent 7 (35)
Median (min-max)
Number of ES units 3 (1-8)
Number of hemoclip used 3 (1-5)
Number of endoscopic procedures applied 1(1-2)
Number of hospitalized days 5(2-22)

INR: International normalized ratio, NSAID: Non-steroidal anti-inflamatory
drug.

EBL: endoscopic band ligation, ES: erythrocyte suspension, FFP: fresh frozen

plasma
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Discussion

DL is a rare emergency gastroenterological condition that leads to
massive bleeding, sometimes overlooked on endoscopy. It is more
common in older men and often accompanied by comorbidities.

Mortality in DL has been reduced with the widespread use of
endoscopy and is around 5-10% in the literature [2,13]. In studies
conducted in Turkey, DL-related mortality has been reported to
range from 3.7 to 38.9% [14,15]. In a study conducted in our
center in 1998, the mortality rate was determined to be 8% in
patients with DL localized in the stomach [16]. In our study, we
calculated the mortality rate as 5%. Only one of our patients died,
and the cause of mortality in this patient was not bleeding; it was
hospital-acquired pneumonia. The reasons for the lower mortality
rate in our study compared to the literature may be thatour hospital
isa tertiary reference center, endoscopyis performed early in cases
of active GI bleeding, and an advanced endoscopy specialist and
academician is oncall when needed for the endoscopy procedure.

In the literature, it has been reported that DL is more common in
men (55.6%-66.6%) [3,14-16]. In our study, this rate, unlike the
literature, was equal in males and females, which was probably
due to the limited number of our patients. Advanced age has been
determined as a risk factor for DL [17]. In studies conducted, the
mean age has been reported to be 73-79 years [3,14]. In our study,
the mean age of the patients was calculated as 66.8 years, similar
to the literature. The possible reasons for this finding may be the
elongation of the submucosal artery, development of mucosal
atrophy in the stomach, and the increased use of non-steroidal anti-
inflammatory drugs and ASA that can cause ischemic damage in
the stomach, with age [12].

Comorbidities have been reported in approximately 70.8% of
patients with DL, most commonly in the form of diabetes mellitus,
hypertension, chronic kidney failure, and coronary artery disease. In
addition, the most frequently used drugs among these patients have
been determined as NSAIs, ASA, and warfarin [1,9,15]. Similarly,
in our study, 90% of patients had one or more comorbidities, with
the most common being coronary artery disease, hypertension,
and diabetes mellitus. The information on the medications used
by the patients was obtained for 70% of the cases, and the types of
drugs used were, in order of frequency, ASA, ASA + clopidogrel,
warfarin, and NSAI, which is in agreement with the literature.

Most of the DL cases present with melena and/or hematemesis.
In many studies, melena (75-33%) has been evaluated as the
most common reason for presentation to hospital in this patient
group [1,9,14,15]. In one study, hematemesis (60%) was the most
common presentation finding [3]. In our study, consistent with the
literature, the most common patient presentation was hematemesis
and/or melena (70%), which is probably because in the majority of
our cases, DLs originated from the upper GI.

In previous studies, the average requirement of transfusion has
been reported as 2-3 units of ES [3,15], which is similar to the
value we obtained in our study (2.5 units of ES). The possible
reason for this transfusion requirement is massive bleeding.

The most common location of DL in the GI system is the stomach
[18]. Within the stomach, 46.6-66.6% of DLs are reported to
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be localized in the corpus and 59.2% in the fundus [3,14,15].
However, approximately one-third of the lesions are extragastric,
which are most often located in the duodenum, followed by the
colon [1,7,8]. In addition, there are cases in the literature defined
in the bronchi other than the GI system[13].In our study, the
most common location of DLs in the GI system was the stomach
(50%). Within the stomach, DLs were most frequently seen in
the proximal corpus at 60%, and as extragastric locations, the
duodenum and colon were most observed. One of the possible
reasons for the frequent occurrence of DLs in the stomach may
be that vibrations in a large submucosal vein in this area lead to
the disruption of the upper epithelium, while another reason may
be considered as gastric abrasion and wear increasing thrombosis
within the artery and subsequently leading to necrosis [18,19]. In
the colon and rectum, solid content can lead to mucosal stercoral
ulcers, resulting in rupture and hemorrhage [1].

There is no consensus on the treatment of DL. The location of
the lesion depends on the presence of active bleeding and the
technical competence and experience of the specialist. With the
development of endoscopic methods, the need for surgery in
DL has significantlydecreased. In endoscopic treatment, there
are thermal (electrocoagulation and argon plasma coagulation),
local injection (epinephrine and Aethoxysklerol) and mechanical
(EBL and hemoclip) methods [20]. Using endoscopic treatment
methods, the success rate has been shown to vary between 75 and
100% [21,22]. In the literature, it has been reported that the rates of
recurrent bleeding and hemostasis failure were higher in patients
who underwent epinephrine injection or heater probe coagulation
alone compared to those also receiving mechanical treatments.
This has brought endoscopic mechanical methods to the fore in
DL treatment [10,23,24]. The success rates of DL with hemoclip
treatment have been observed to range from 94 to 95.2% [25-
27]. In our study, similar to the literature, there is no significant
difference between EBL and hemoclip in terms of efficacy or safety
[9,21]. Today, most endoscopists prefer the combined treatment
of hemoclip and injections as the primary treatment [21,28,29].
Similarly, in our study, the most preferred treatment methods were
mechanical and/or combination therapy, and our success rate was
95%.

In the literature, the median duration of hospitalization has been
reported as 10.5 (1-28) days, and the mean duration ass even days
(3,14). In our study, the median and mean lengths of hospital stay
were five (2-22) days and 7.6 days, respectively, which is similar
to the literature.

Since our center is more experienced in mechanical methods,
thermal coagulation is not used sufficiently. One of the limitations
of our study is that we do not have data on thermal coagulation
method, so mechanical methods cannot be compared with thermal
coagulation methods. Other limitations of our study can be
considered as retrospective design and small sample size.

DL is a rare cause of GI bleeding, which had high morbidity
and mortality before the widespread use of endoscopy. The
pathogenesis of DL has not yet been fully elucidated. DL should
be considered in patients with chronic diseases presenting with GI
bleeding for whom an etiological cause cannot be identified on
the first endoscopy, as well as in those presenting with recurrent
bleeding. An endoscopic examination is the first method to be
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preferred in the diagnosis and treatment of these patients since it
is effective, inexpensive, and reliable. Mechanical methods should
be prioritized in endoscopic treatment. Further studies are needed
to raise clinicians’ awareness of these rare lesions.
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Abstract

Suicide attempts are multifaceted actions originating from a wide variety of socio-demographic and clinical factors. This study aimed to characterize suicide cases present-
ed to the emergency service of a University Hospital in Turkey. This retrospective cross-sectional study was conducted by evaluating patients admitted to the emergency
service. Descriptive statistics, Chi-square, and the Student’s t-test were used to compare groups. A total of 507 patients were admitted to the emergency department with a
suicide attempt. Among the applicants, 383 (75.5%) were due to drug poisoning, 79 (15.6%) due to self-laceration, and 45 (8.9%) due to other reasons. Among the patients
with drug self-poisoning, the most frequent intoxication was with multiple medications. Most of the patients were females, aged 26-44 years, single, unemployed, living
with their family, attempted at home in weekdays, and accompanied by a family member in the emergency unit. Of the patients, 74 (14.6%) had a history of at least one
previous suicide attempt. The total number of discharged patients was 438 (86.3%), while the remaining 69 (13.7%) were hospitalized, of whom 39 (56.5%) were males
(p=0.004). The majority of hospitalized patients were in the 17-44-age interval. There was a significant difference between hospitalized and discharged patients concern-
ing age groups (p=0.007). Also, a positive family history of a psychiatric disease was associated with the proportions of hospitalization (positive history: 14 (28.0%)
hospitalizations vs. negative history: 55 (12.0%) hospitalizations) (p=0.002). Logistic regression analysis demonstrated that suicide attempts with drugs was significantly
associated with gender and accompanying alcohol use (p<0.05). In conclusion, close follow-up of the first attempters by their family physicians, psychologists, and psy-
chiatrists, as well as the education of families or inmates could be of benefit to prevent suicide attempts. Further research is recommended to enlighten social behaviors
and ideations, leading to suicide attempts.

Keywords: Suicide, attempted; emergencies; emergency outpatient unit; self-injurious behavior; observational study

Introduction Research shows that the most frequently applied suicide
mechanism is intoxication, followed by self-injuries, such as

Each year, 800 000 patients die from suicide worldwide. Although  cytting or stabbing [4,5]. The first contact with the health system in

it is reported that 79% of the suicides occur in underdeveloped or
developing countries, this health problem affects all populations
and age groups. It is the second most common cause of death
between the ages of 15-29 [1]. On the other hand, approximately
70% of the cases are unsuccessful attempts, not leading to death
[8, 9]. Suicides beginning in the adolescent period continue to
increase during early maturity [2]. Although the attempt rate is
higher in women, successful suicide is more common among men

(3]

*Coresponding Author: Meltem Songur Kodik, Ege University, School of
Medicine, Department of Emergency Medicine, Izmir, Turkey.
E-mail: songurm@yahoo.com

almost all suicide attempts is the emergency service [6]. The initial
evaluation and treatment of these patients are done by emergency
doctors. Emergency doctors provide management of the acute
stage, and they also coordinate proper psychiatric care. After the
first evaluation, the health team assesses the risk to finalize suicide,
and accordingly, may decide to discharge the patient [7].

The most fundamental risk factor for a suicide attempt is a previous
try. Thus, when the behavioral aspect of suicidal interventions is
evaluated from the public health perspective, determining the
triggering factors becomes crucial for emergency medicine.
For this reason, it is essential to record any suicide ideas and
administer assistance for prevention. Although there are worldwide
geographical and cultural differences in the death ratios due to
suicide, local figures describing the condition in the Aegean area
are scarce [8]. Therefore, we decided to study the characteristics
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of the patients admitted to a local training hospital in Izmir, with
the objective of foreseeing the factors that can prevent secondary
attempts. The main study question of the research was to compare
admitted and discharged patients concerning suicide mechanisms.

Materials and Methods

This cross-sectional study was reported according to the Strobe
Guidelines [9]. The local ethics committee at Izmir University
Medical Faculty approved the research protocol (Approval
number: 20-13T/4 Date: March 4, 2020).

Setting

This study was conducted between April and September 2020 in
the Emergency Department (ED) of the Ege University Medical
Faculty, a single-center tertiary-level referral hospital in Izmir,
Turkey, having nearly annually 190 000 ED visits.

Data Collection

Using the hospital automation system, the electronic medical
records of patients over 17 years old (17 exclusive), admitted to the
emergency department due to suicide attempts between January
1, 2017, and December 31, 2019, and examined by emergency
physicians were reviewed retrospectively. Accidental poisonings
(n=22) and suicide attempts without any harmful consequences
(n=14) were discarded (Figure 1).

The sample size calculation was based on the primary outcome
variable ‘suicide mechanism. Using the GPower 3.1 software
(Heinrich Heine University, Diisseldorf, Germany), it was
calculated that a sample size of 507 patients provides a power of
99% to compare admitted and discharged patients concerning the
suicide mechanism (with drugs/other) with an effect size of 0.2
(small-medium).

The archive search was conducted by an experienced data analyst
from the hospital’s IT department using the relevant ICD codes
(International Statistical Classification of Diseases and Related
Health Problems) [10], which revealed a total of 507 patients.

A standard case report form was used to collect demographic
and clinical information of the patients. Data were retrieved
on socio-demographic characteristics (age, sex, marital status,
living partners, and employment status), details of the suicide
(mechanism, venue, weekday/weekend), clinical specifications
(history of psychiatric illness, history of psychiatric disease in
the family, previous suicide attempts, alcohol or drug use during
suicide), and the accompanying person.

Also, the patients’ duration of stay in the emergency service,
transfer to other clinics, discharge status, transfer to the intensive
care unit, and leaving without doctors consent was noted. During
the analysis, two categories (admitted/discharged) were formed
by merging those leaving without doctors’ consent and treatment
refusal under the ‘discharged’ group.

Age was analyzed in three groups (17-25 years, 26-44 years, and
>45 years). Job-status was grouped as ‘student’, ‘employed’, and
‘unemployed’. Retired patients were included in the unemployed
group. The marital status was described as ‘single” and ‘married’.
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Divorced and widowed patients were regarded as singles.

Total ER admissions
Jan 2017-Dec 2019

n=599 889

Included
-Suicide attempt

- Age >17 years

Figure 1. Participant flow diagram
Statistical Analysis

Data were recorded and analyzed using the SPSS (Statistical
Package for Social Sciences, IBM inc. Armonk, New York, USA)
software version 25.0 for Windows. Continuous and categorical
variables were presented by meantstandard deviation (SD) and
frequency/percentage, respectively. Patient characteristics and
the studied variables were compared using the Pearson’s Chi-
square/Fisher’s exact and Student’s t-tests. The logistic regression
analysis was used as a multivariate test to examine the effect on the
categorical dependent variable suicide mechanism (suicide with
drugs/other suicide mechanisms). The impact of the following
variables on the dependent variable were analyzed: sex, marital
status, occupation, venue of attempt, concomitant alcohol and/or
drug use, previous suicide attempt, family history of suicide, known
psychiatric illness, and family history of psychiatric disease. The
regression analysis results were presented as odds ratios (OR) and
corresponding 95% confidence intervals. The tests were regarded
as significant, given that the p-value was <0.05.

Results

The total number of post-suicide admissions is 507, which is 0.08%
of the total admissions. The mean age was 31.29 + 11.64 years.
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The majority of the patients were female (59.4%), between 26-44
years old (44.8%), single (71.8%), and unemployed (62.3%). Also,
75.5% of the patients attempted suicide with an overdose of drugs.
During the attempts, 98 (19.3%) of the patients used alcohol, and
19 (3.7%) used narcotic drugs (Table 1).

Psychiatric consultation was performed on 488 (96.3%) patients,
and 343 (67.7%) of the cases were discharged with medical
advice and outpatient follow up. Three patients (0.6%) died in the
emergency service, and 13 (2.6%) were transferred to the intensive
care unit for further treatment. Thirty patients were hospitalized in
the psychiatry department (Table 1).

Of the self-poisonings with medications, 39.2% (150 patients)
were with multiple drugs, of which 66 (44.0%) used analgesic-
based medicines, and 34 (22.7%) used psychiatric drugs. Among
the patients with single-drug poisonings (n=233), psychiatric
drugs were most frequently used (39.9%, n=93), followed by
analgesic medications (24.0%, n=56). The total number of self-
injury attempts was 79 (15.6%), while the remaining 45 (8.9%)
was classified as others (hanging, fall from a height, fire gun
injury, combined drug, and self-injury, and liquefied petroleum
gas inhalation). Of the 3 patients who died, one had carotid artery
trauma, one jumped from height, and one hung himself. Of the
patients, 74 (14.6%) had a history of at least one suicide attempt
(Table 1).

As seen in Table 2, 271 (90.0%) of the females and 167 (81.1%) of
the males were discharged (p=0.004). The highest discharge rate
was seen between 17and 44 (n=375, 73.9%, p=0.007). Of the drug
self-poisoned patients, 353 (92.2%) were discharged (p<0.001).
Fourteen (28%) of the patients having a history of psychiatric
disorder in the family in contrast to 55 (12%) of those without
a family history were hospitalized (p=0.002). The median (min.-
max.) duration of stay in the emergency service was 6 (1-120)
hours.

Of the drug self-poisoned cases, 154 (40.2%) were aged between
17-25, 169 (44.1%) between 26-44, and 60 (15.7%) were >45.
Most of the patients attempted suicide with multiple medications
(48.0%, n=184), and among the group using single drugs,
psychiatric remedies were most frequently used (18.3%). The
number of drug self-poisoning cases was 259 (67.6%) for females
and 124 (32.4%) for males. In comparison, the number of self-
harm with cutting and stabbing was 21 (26.6%) for females and
58 (73.4%) for males. On the other hand, of the self-intoxications
with other modalities, 21 (46.7%) were females, while 24 (53.3%)
were males.

In the multivariate logistic regression analysis, gender and
concomitant alcohol abuse were the only independent significant
variables affecting suicide attempts with medications (Table 3).
Accordingly, women are 3.45 times more likely to commit suicide
with drugs than men. The 95% confidence interval of the risk
of suicide with medications for women compared to men varies
between 2.18 times and 5.45 times. Also, the risk of suicide
with drugs is 2.113 times for those who do not have a history of
concomitant alcohol use than those who have. The 95% confidence
interval of the risk of suicide with drugs varies between 1.273 times
and 3.508 times compared to those who used alcohol (Table 3).
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Table 1. Demographic and clinical characteristics of the participants (n=507)

Variables n %
17-25 205 404
Age group 26-44 227 448
>44 75 148
Female 301 594
Sex
Male 206  40.6
Single 364 71.8
Marital status
Married 143 282
Single 305 60.2
Residential status Married 36 7.1
Family 27 53
Alone 139 274
Employed 133 262
Occupation Unemployed 316 623
Student 58 11.4
Self-poisoning with drugs 383 755
Mechanism of attempt Self-laceration 79 156
Other 45 8.9
Home 453 893
Venue of attempt
Other 54 107
Weekday 352 69.4
Day of attempt
Weekend 155  30.6
Spring 129 254
Summer 139 274
Season of attempt
Winter 135 26.6
Autumn 104 20.5
Yes 98 19.3
Concomitant alcohol use
No 409  81.7
Yes 19 3.7
Concomitant drug use
No 488  96.3
At least one previous attempt 74 14.6
Previous attempt
More than one attempt 38 7.5
Yes 18 3.6
Family history of suicide
No 489  96.4
Family member 226 44.6
Friend 35 6.9
ED attendant of the patient
None 35 6.9
Other/unknown 211 41.6
236 46.5
Known psychiatric illness
271 535
Yes 50 9.9
No 457 90.1
N L Discharged 343 677
Family history of psychiatric
illness Transferred to the 13 26
intensive care unit ’
Transferred to the
psychiatric ward 30 39
Left the ED without doctor 5 103
consent
Patient Outcome Exitus 3 0.6
Treatment refusal 36 7.1
Other 30 5.8
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Table 2. Comparison of the assessed variables between discharged and admitted patients

Discharged Admitted
Variables n=438 n=69 p-value
n % n %
Female 271 90.0 30 10.0
Sex 0.004
Male 167 81.1 39 18.9
17-25 189 92.2 16 7.8
Age group 26-44 186 81.9 41 18.1 0.007
>45 63 84.0 12 16.0
Single 321 88.2 43 11.8
Marital Status 0.060
Married 117 81.8 26 18.2
Employed 112 84.2 21 15.8
Employment status Unemployed 276 87.3 40 12.7 0.676
Student 50 86.2 8 13.8
Single 30 83.3 6 16.7
Family 256 83.9 49 16.1
Residential status 0.130
Friend 25 92.6 2 7.4
Other 127 91.4 12 8.6
Self-poisoning with drugs 353 922 30 7.8
Mechanism of attempt Self-laceration 55 69.6 24 304 <0.001
Other 30 66.7 15 333
Home 391 86.3 62 13.7
Venue of attempt 0.883
Other 47 87.0 7 13.0
Weekday 307 87.2 45 12.8
Day of attempt 0.414
Weekend 131 84.5 24 15.5
Spring 114 88.4 15 11.6
Summer 122 87.8 17 12.2
Season of attempt 0.430
Autumn 91 87.5 13 12.5
Winter 111 82.2 24 17.8
Yes 85 86.7 13 13.3
Concomitant alcohol use 0.912
No 353 86.3 56 13.7
Yes 17 89.5 2 10.5
Concomitant drug use 1.000%*
No 421 86.3 67 13.7
At least one previous attempt 59 79.7 15 20.3
Previous attempt 0.104
More than one attempt 31 81.6 7 18.4
Yes 12 66.7 6 333
Family history of suicide 0.025
No 426 87.1 63 12.9
Yes 36 72.0 14 28.0
Family history of psychiatric disorders 0.002
No 402 88.0 55 12.0
Family member 185 81.9 41 18.1
Friend 34 97.1 1 2.9
ED attendant of the patient 0.024*
None 30 85.7 5 143
Other/unknown 189 89.6 22 10.4
Yes 197 83.5 39 16.5
Known psychiatric illness 0.074
No 241 88.9 30 11.1

ED: Emergency department, *Fisher’s Exact test.
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Table 3. Multivariable logistic regression analysis showing factors associated
with self-poisoning using drugs

Parameters OR (95% C1) p-value
Male 1
Sex <0.001
Female 3.45 (2.18-5.45)
Married 1
Marital status 0.693
Single 0.899 (0.531-1.52)
Student 1
Occupation Unemployed 0.705 (0.315-1.57) 0.667
Employed 0.980 (0.283-1.63)
Other 1
Venue of attempt 0.412
Home 132 (0.678-2.583)
Concomitant Yes 1 0.004
alcohol abuse No 2.113 (1.273-3.508)
Concomitant No 1 0.060
drug abuse Yes 0.369 (0.131-1.03)
None 1
At least one
Previous attempt previous 0.818 (0.444- 1.506) 0.235
attempt
More than one 0.511 (0.233 - 1.122)
Family history No 1 0.957
of suicide Yes 1.03 (0.302 - 3.54)
Known psychiat- No 1 0.610
ric illness Yes 0.885 (0.554-1.41)
Family history No 1 0226
of psychiatric Yes 0.608 (0.271-1.36) '
Discussion

One of the most common reasons for ED admissions is suicide
attempts. These attempts can originate from various socio-
demographic or clinical factors. It is vital to describe the profile
of these attempted patients, and determine the triggering factors.
Key findings of this study can be summarised as follows: women
attempted more suicides compared to men, the most common
suicide mechanism was with medications, and being a woman and
having no associated alcohol use were the two independent factors
associated with suicide attempts using drugs.

Based on our findings, self-intoxication with medications is the
primary mechanism of suicide. The majority of the patients were
female (male to female admission ratio is 1:1.46), generally
aged 17-44 years, single, unemployed, living with their family,
and attempted suicide during a weekday and at home. All these
findings are coherent with the related literature [10—12]. Suicide
attempts are more common in women. However, men usually
complete their attempts [13]. A suicide attempt with intoxication
is the most frequent mechanism in all age categories [6]. On
the other hand, the most frequent intoxication mechanism is
intoxications with drugs [14]. Tink et al. [15] stated in their work
that undetermined and unsubscribed drug use is one of the most
frequently utilized methods. Multiple drug use is an increasing
concern with time [16]. In our study, the most common mechanism
was self-poisoning with drugs, where the majority of cases utilized
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multiple medications.

Our analysis also showed that single persons had a more tendency
for suicide attempts. However, the literature has conflicting
results in this regard. In some work, the number of married and
unmarried cases were equal [11], while in some others, married
[17] or unmarried [12,18] were more prominent. Parallel to our
work, another study from Turkey demonstrated a higher tendency
of attempts by unmarried people [12]. Our work confirms
that unemployed suicide attempts are much higher. Increased
unemployment rates lead to the short-term rise of the working-
age female as well as male su