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PROGNOSTIC SIGNIFICANCE OF HER-2 EXPRESSION IN
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Abstract: In gastric cancers we purposed to examine the relationship between age, gender, invasion depth, lymph node metastasis,
lymphovascular invasion, Lauren's classification, presence of perineural invasion and the expression of Human Epidermal Growth
Receptor (HER-2) by immunohistochemical (IHC) and dual-color silver-enhanced in situ hybridization (D-SISH) method. In our study,
242 gastric resection materials that were studied HER-2 by IHC and/or D-SISH method referred to our department between January
2014 and December 2017 for malignancy were included. The relationship between HER-2 expression rate and prognostic parameters
was investigated. No statistical relation was found between age and gender and HER-2 positivity in either method. No statistically
significant results were obtained between lymphovascular invasion, lymph node metastasis, presence of perineural invasion, depth of
invasion and Lauren classification, and HER-2 positivity by immunohistochemical and D-SISH method. In our study, no statistically
significant results were obtained between important prognostic parameters and HER-2 positivity with either IHC or D-SISH method. In
24.1% of the cases that were HER-2 positive by IHC, positivity was not observed with the D-SISH method. Also, 20.8% of the cases
reported as immunohistochemically uncertain (equivocal) were seen as positive by the D-SISH method. Based on all these results, we
would like to state that HER-2 positivity / negativity determined by IHC can be changed by the D-SISH method. In addition, although it
was shown in our study that HER-2 has no prognostic significance in gastric carcinomas, it is reported in studies in the literature that
the addition of Trastuzumab to chemotherapy increases survival. For this reason, we think that it would be more beneficial to apply
the IHC and D SISH method together to obtain the true HER-2 result.
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and biomarkers associated with the prognosis.

The human epidermal growth receptor [C-erbB-2 (HER-
2)] is a member of the Her2 / neu family, closely related
to growth factor receptors and is located on chromosome
17 (q21). It regulates cell growth, proliferation and
survival (Yildirim et al,, 2012). HER-2 gene amplification

1. Introduction

According to World Health Organization (WHO) data,
gastric cancer ranks the fifth among all malignancies with
a rate of 6.8% in both sexes in worldwide. It ranks fourth
with 8.5% for men and fifth with 4.8% for women
(Bernard, 2014). In our country, according to the latest

data of Cancer Department, it ranks sixth in total for both
sexes (Giiltekin and Boztas, 2014). In recent years, there
has been a serious increase in the frequency of gastric
cancer (Alacali, 2012). The frequency of gastric cancer
changes depending on the geographies. For example, in
Japan, Chile, Costa Rica and Eastern European countries,
its frequency is much higher than other countries. It also
includes geographical differences within the country. Its
frequency is higher in Eastern Anatolia Region than other
regions in our country (Gé¢men and Kocaoglu, 2000).
According to the WHO report; cancers are the cause for
annually 7.6 million deaths worldwide and almost 736
000 of them are due to gastric cancer (Msyamboza et al,,
2012). In cancer-related death gastric cancer ranks
second in men and third in women. This ranking is
similar in our country (Yal¢in et al., 2006). It is extremely
important to determine the prognosis of this malignancy,
which has an extremely high mortality and morbidity,

or increased protein expression in gastric cancers is
found positive in a wide range of 7-34% of primary
(Uprak, 2014). While HER-2 positivity is
considered as a bad prognostic criterion in breast
cancers, the prognostic importance of HER-2 positivity is
still controversial in gastric cancer (Uprak, 2014).
However, the addition of Trastuzumab, which is a drug
used in patients with HER-2 positivity in advanced

tumors

gastroesophageal junction and gastric cancers, has been
indicated to increase the survival rate (Tanner et al,
2005). We aimed to investigate the relationship between
the HER-2 expression and the major prognostic
parameters such as the depth of invasion, lymph node
metastasis, lymphovascular invasion, the Lauren
classification, and the presence of perineural invasion by
(IHC) and dual-color

enhanced in situ hybridization (DISH) methods in gastric

immunohistochemical silver-

cancer.
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2. Material and Methods

Two hundred forty-two gastric resection materials
referred to our department between January 2014 and
December 2017 for malignancy were included in the
study. In 165 of the cases, the IHC score was HER-2
negative (Score 0 and Score 1). Only in 1 of these cases
HER-2 was studied with D-SISH method. In addition,
HER-2 gene expression was studied by D-SISH method in
77 cases determined to be HER-2 positive and uncertain
(equivocal) by IHC and these results were compared (D-
SISH was studied in 78 cases in total). Twenty of the
cases who underwent D-SISH were gastric resection
(25.6%) and 58 (74.4%) were the first biopsy specimens
of these resection materials. Biopsy materials were used
as the first choice for performing D SISH. Resection
materials were used in cases where biopsy materials
were not available. Gastric resection and biopsy
materials of the cases were examined retrospectively.
The clinicopathological data of the cases were taken from
the pathology archive. Sections from the blocks where
the tumor was the most intense were investigated by
(IHC) and D-SISH methods.
Histopathological diagnoses, Her-2/neu scores obtained

immunohistochemical

r

.

by IHC and D-SISH method were reevaluated by two
pathologists.

The IHC dyeing characteristic for the HER-2 ratio was
defined for resection materials as follows: Score 0: in
<10% of cancer cells have no reactivity or membranous
reactivity, barely perceptible
membranous reactivity in 210% of cancer cells; Score 2:
weak to moderately non-persistent
membrane reactivity in 210% membranous tumor cells;

Score 1: weak or

complete or

Score 3: strong complete, persistent membranous
reactivity in 210% of cancer cells.

The IHC dyeing characteristic for the HER-2 ratio was
defined as follows for biopsy materials: Score 0: no
reactivity in cancer cells or no membranous reactivity;
Score 1: poor membranous reactivity in tumor cells;
Score 2: moderately intact membrane reactivity in tumor
cells; Score 3: severe, uninterrupted membranous
reactivity in tumor cells (Bang et al.,, 2010) (Figure 1). In
terms of the IHC, the ones with HER-2/neu Score 0 and 1
were considered as negative, with Score 2 was
considered as equivocal, with Score 3 was considered as
positive.

L]
»

o 4

Figure 1. HER 2 by IHC method (A= score 1+ (negative), B= score 2+ (equivocal), C= score 3+ (positive)).

D-SISH results are expressed as the ratio between the
HER2 gene and the number of chromosome 17 counted
in nuclei in 20 cancer cells. Cases with a HER2 /
Chromosome 17 ratio of <1.8 were considered negative
for HER2 gene amplification, while those with a HER2 /
Chromosome 17 ratio> 2.2 were considered positive for
HER2 gene amplification (Koh, Lee, Lee, Kang, & Gong,

2011) (Figure 2).

The relationship between HER-2 expression detected by
I[HC and D-SISH methods and gender, age,
lymphovascular invasion, depth of invasion, lymph node
metastasis, Lauren classification, perineural invasion was
investigated.
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Figure 2. HER 2 by DSISH method (A= negative, B= positive).

2.1. Statistical Analysis

Statistical analysis was done by using IBM SPSS20
statistics analysis program. Data were presented as
standard deviation, mean, minimum, maximum, median
percentage and number. The normal distribution of
continuous variables was examined with the Shapiro
Wilk-W test when the sample size was <50 and the
Kolmogorov Simirnov test when it was >50. In the
comparisons between two independent groups, the
Independent Samples t test was used when the normal
distribution condition was met, and the Mann Whitney u
test was used when it was not provided. In 2x2
comparisons between categorical variables, the expected
value (>5) was made using the Pearson Chi-square test,
the expected value (3-5) using the chi-square yacht test
and the expected value (<3) using the Fisher's Exact test.
The consistency of the newly developed diagnostic test
with the clinical gold standard was evaluated by
calculating Cohen's Kappa coefficient.

2.2. Ethical Consideration

The study was approved by Atatiirk University local
ethics  committee  with the 2020/
B.30.2.ATA.0.01.00.

number

3. Results

The average age of 242 cases in our study was 60 + 12,
the smallest age was 22 and the oldest was 94. There was
no significant difference between the mean ages in both
sexes (P = 0.052). 165 (68%) of the cases were male and
77 (32%) were female. Fifty-four of the patients who
underwent D-SISH were male (69.2%) and 24 were
female (30.8%) and the male/female ratio was 2.25.
Twenty of the patients who underwent D-SISH were
gastric resection (25.6%) and 58 were biopsy samples
(74.4%). According to the Lauren calcification, 6.8% of
our cases were diffuse and 93.2% were intestinal type.

In terms of the IHC, the HER-2 results of the 48 of our
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cases were equivocal (Score 2), 29 of them were (12%)
positive (Score 3), 165 of them were negative (Score 0
and Scorel). 41% of the cases treated with HER-2 by the
D-SISH method were positive. When the HER-2 positivity
of the cases was compared, IHC and D-SISH methods
were seen to be consistent (P < 0.01). When the cases
whose HER-2 results were uncertain (Equivocal) with the
IHC method analyzed, it was observed that 20.8% them
were positive and 79.2% them negative with the D-SISH
method. 75.9% of the cases with positive HER-2 results
with IHC were also followed up with D SISH method. The
cases with negative HER-2 results by the IHC was also
negative with the D-SISH method (Table 1).

Table 1. Comparison of HER-2 values with IHK method
and D SiSH method

HER-2 ( D-SISH )

HER-2 (IHC) Negative Pozitive
n=46 % n=32 %
Score 1 1 2.2 0 0.0
Score 2 38 82.6 10 313
Score 3 7 15.2 22 68.8

HER-2=human epidermal growth factor receptor 2.

There was no statistical relationship between age and
gender and HER-2 positivity by IHC method (P = 0.684 /
P = 0.574). There was no statistically significant result
between the HER-2 positivity by IHC method and the
prognostic parameters such as lymphovascular invasion
(P = 0.399), lymph node metastasis (pN value) (P =
0.2847), presence of perineural invasion (P = 0.2847),
depth of invasion (P = 0.163) and Lauren classification (P
=0.3163).

There was no statistical relationship between age and
gender and HER-2 positivity by D-SISH method (P =
0.783 / P = 0.675). No statistically significant results
were obtained between HER-2 positivity by D-SISH
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method and the prognostic parameters such as
lymphovascular invasion (P = 0.7032), lymph node
metastasis (pN value) (P = 0.1667), presence of
perineural invasion (P = 0.8981), depth of invasion (P =

0.154) and Lauren classification (P = 0.6470) (Table 2).

Table 2. Relationship between HER-2 positivity by IHC
and DSISH method with age, gender lymphovascular
invasion, lymph node metastasis, perineural invasion,
depth of invasion, Lauren classification

HER-2 (E \/S;lsuli) (P Ivjlcue)
Age 0.7830 0.6840
Gender 0.6750 0.5740
LV 0.7032 0.3990
LN 0.1667 0.2847
PI 0.8981 0.2847
DI 0.1540 0.1630
LC 0.6470 0.3163

IHC= immunohistochemical, LV= lymphovascular invasion, LN=
lymph node metastasis, PI= perineural invasion, DI= depth of
invasion, LC= Lauren classification.

4. Discussion

Gastric of the
malignancies in worldwide, most patients are advanced
at the time of diagnosis and there are metastases (Uprak,

cancers are one most common

2014). It is important to develop new and effective
treatment modalities because of the survival rates as low
as 20% (Ross et al., 2003). In recent years, it has been
reported that agents
increase survival in gastric cancer (Cunningham et al,

combined chemotherapeutic
2005). The development of targeted therapies in gastric
cancers has also provided an advantage in patients' life
expectancies. HER-2 positivity has been demonstrated in
different types of cancer such as head and neck,
endometrium, colon, ovary, bladder, lung, uterus, cervix,
esophageal and gastric carcinomas. For a long time, HER-
2 positivity has been analyzed as a routine in breast
carcinomas. It is positive in approximately 34% of cases
in breast cancers and is associated with aggressive
behavior, poor response and
chemotherapeutics (Allgayer et al., 2000). The prognostic
importance of HER-2/neu positivity in gastric cancers is
still controversial (Luis et al., 2013).

Most of our patients are male and the youngest age is 22,
the highest age is 94, the average age is 60 and it is
compatible with the literature (Yalgin et al,, 2006). There
was no statistical relationship between age and gender
and HER-2 positivity detected by IHC and D-SISH
methods. Kim et al. (2011) report that HER-2 positivity is
more common in older age, males and intestinal type
tumors. However, in most of the studies in the literature,
there was no significant relationship between HER-2
positivity and age and gender (Gravalos et al.,, 2011).

In our study, HER-2 positivity was observed in 12% of

resistance  to

our cases by IHC. HER-2 positivity rate in gastric
carcinomas is reported by 4-44% with the IHC method.
In this respect, our determination is compatible with the
literature (Hofmann et al, 2008). In our study, no
statistically significant results were obtained between
the HER-2 positivity by IHC or D-SISH methods and
prognostic parameters such as lymphovascular invasion,
lymph node metastasis [pN value], presence of
perineural invasion, depth of invasion and Lauren
classification. Different results have been obtained in
studies examining the link between HER-2 positivity and
prognostic parameters such as organ metastasis, lymph
node metastasis, and depth of invasion, lymphovascular
invasion, and Lauren classification. In their studies,
Yonemura et al. (1991) found a significant relationship
between HER-2 expression and macroscopic tumor
diameter, depth of invasion, lymphovascular invasion,
and lymph node metastasis. Fornaro et al. (2011)
reported that intestinal-type gastric cancers show more
HER-2 positivity compared to diffuse-type gastric
cancers. In their study, Junior et al. (2016) reported that
HER-2 overexpression was a poor prognostic factor in
metastatic gastric cancer patients. In their meta-analysis
study, Lei et al. (2017) stated that genetic and geographic
factors were effective in HER-2 expression, and HER-2
positivity was associated with gender, TNM stage, distant
organ metastasis, lymph node metastasis, and Lauren
classification.

Although there are many studies reporting HER-2
expression as a bad prognostic factor in the literature,
there are also many studies stating that it is not
prognosticaly significant. In their study, Sasanno et al.
(1993) did not find a relationship between HER-2
positivity and the depth of invasion, histological grade,
clinical stage, and lymph node metastasis which are
important prognostic parameters. In the studies of Uprak
(2014) similar to our study, no relation was found
between HER-2 positivity and tumor diameter, lymph
node metastasis, depth of invasion, distant organ
metastasis, lymphovascular  invasion,
invasion, and tumor stage.

HER-2 positivity can be evaluated by the IHC and HER-2
amplification can be evaluated by in-situ hybridization
method. In the D-SISH method, which has been used
recently, the probe specific for the HER-2 gene region is
marked with region of
chromosome 17 becomes visible with red chromogen
(Diniz Unlii et al, 2015). When these two methods are
compared with each other, the IHC method has
advantages such as providing feedback as soon as
possible, being affordable and relatively simple in the
evaluation of HER-2 expression (Koh et al, 2011).
Another controversial point is the determining the initial

perineural

silver. The centromeric

method for the evaluation of the HER-2 evaluation.
Currently, there is no single “gold standard” to determine
HER-2 positivity/negativity. In addition to those who
argue that the first choice should be the IHC method as it
is an easier and cheaper method, there are also those
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who state that it is not wrong to start with D-SISH (Diniz
Unli et al,, 2015; Wolff et al., 2014).

In our study, the D-SISH method was 20.8% positive for
where HER-2 results were uncertain (equivocal) by the
IHC. Only 75.9% of the cases with positive IHC HER-2
results were also positive by the D-SISH method. In other
words, 24.1% of the cases that were positive for IHC did
not show positivity with the D-SISH method. Therefore, it
was found that more effective results were obtained
when both methods were applied in combination. The
ASCO/CAP study group also reports that approximately
20% of HER-2 tests may be false
positive/negative relative to preanalytical and analytical
variables (Diniz Unlii et al, 2015). Based on all these
results, we would like to state that HER-2 positivity /
negativity determined by IHC can be changed by the D-
SISH method. In addition, although it was shown in our

current

study that HER-2 has no prognostic significance in gastric
carcinomas, it is reported in studies in the literature that
the addition of Trastuzumab to chemotherapy increases
survival. For this reason, we think that it would be more
beneficial to apply the IHC and D SISH method together
to obtain the true HER-2 result.

5. Conclusion

In our study, no statistically significant results were
obtained between lymphovascular invasion, lymph node
metastasis, presence of perineural invasion, depth of
invasion and Lauren classification, and HER-2 positivity
by IHC and D-SISH method.
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Abstract: Postoperative peritoneal adhesions (PPA) can be formed by any damage to mesothelial cells of peritoneum. Many methods
were used to prevent the formation of PPA. Our purpose is to appraise the efficiency of virgin olive oil on PPA before and after formed
traumatic peritoneal adhesions. A total of thirty-two rats were divided into four equal groups. Group1 (sham group): Virgin olive oil
was applied intraperitoneally. Group2 (control group): Adhesion model was created. Group3: After the adhesion model was created,
virgin olive oil was applied to the caecum. Group4: After applying caecum with virgin olive oil, the adhesion model was created. The
experiment ended on day 10. Macroscopic and histopathological assessments were made. Compared with Group2 there was a
statistically significant reduction in PPA in Group 3 and Group4 results (P < 0.001). Any statistically significant difference was found
between Group 3 and Group4 (P > 0.05). Considering our results, we believe that virgin olive oil can reduce the formation of PPA when

it has been applied before or after surgical trauma by its anti-inflammation and hydroflotation effects.
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1. Introduction

Peritoneal adhesions; pathological fibrotic bands formed
between the surfaces in the peritoneal space (Tittel et al.,
2001). Adhesions are usually due to surgical intervention
but are also observed in peritonitis, endometriosis, pelvic
inflammatory disease, long-term peritoneal dialysis,
chemical peritonitis, radiotherapy, and cancer (Holmdahl
and Risberg, 1997).

Although advances in surgery and technology have
increased our knowledge of postoperative peritoneal
adhesions (PPA), PPA continues to be a problem for
surgeons from different disciplines. Advances in
anesthesia and surgery have led to an increased number
of laparotomies which lead to an increase in PPA
(Risbergetal.,, 1997).

PPA eventuate in more than 90% of all laparotomies,
most of them are silent but 3% cause intestinal
obstruction. PPA leads to postoperative morbidity,
mortality, and cost increase due to the need for
secondary surgery and prolongation of hospitalization.
Also, the most general reason for female infertility in
developed countries is PPA (Holmdahl and Risberg,
1997; Risberg et al,, 1997).

Due to its barrier-forming properties that reduce
fibroblastic activity and lubricity to prevent PPA;
soybean oil, aloevera gel, honey, vitamin E, canolaoiltried

many different substances such as tried but not enough
therapeutic results.

Olive oil has become the focus of interest in medicine due
to the various effects of the phenolic components it
contains. Phenolic components have antiatherogenic,
antioxidant, anticancer, anti-inflammatory, skin-
protective, and  endothelial function-improving
properties (Tranter et al. 1993; de la Puerta et al., 2000;
Tuck and Hayball, 2002; Tripoli et al., 2005). Also, olive
oil has interfacial lubricant and mechanical barrier
properties.

We planned this experimental study, to investigate the
efficacy of virgin olive oil in preventing PPA. If we achieve
success in our experimental study, we think that virgin
olive oil can be cheap, easy to obtain, and can be applied
to the clinic.

2. Material and Methods

This experimental study was planned by Karadeniz
Technical University, Faculty of Medicine Department of
Pediatric Surgery with the contributions of Pathology
and Anesthesia and Reanimation Departments. The rats
used in the study were provided from the Experimental
Animal Research Center of Karadeniz Technical
University. 32 female rats weighing 250-300 g were
housed under the same conditions. Animals were divided
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into four equal groups. Anesthesia was achieved with
intramuscular75mg / kg ketamine and 10mg / kg
xylazine.
Group-1 (sham group): Virgin olive oil was applied
intraperitoneally by 22 french diameter needle.
Group-2 (control group): Adhesion model was created.
Group-3: After the adhesion model was created, virgin
olive oil was applied to the caecum.
Group-4: After applying caecum with virgin olive oil, the
adhesion model was created.
2.1. Adhesion Model
The experimental adhesion model that we used in our
study was provided with the device especially designed
for this work (Figure 1). The arrangement consists of a
wooden operating table with a size of 2x1 cm and a
three-piece (two fixed, one moving) arm that is wooden.
Owing to the mechanism, the movable arm can freely
move the pendulum in the air. In this way, the lower end
of this arm in contact with the subject can make abrasion
by contacting an area of 2 cm?. On the end of the wooden
rod contacting the peritoneal surface, a sterile surgeon
gloved a gloved finger to simulate both Standard human
hand fingers and sterilization. Thus, a standard trauma
may be formed on a selected peritoneal surface, weight,
surface area, and number. In our study, we used a weight
of 0.5 kg and applied the pendulummotion to the front of

the cecum 10 times.
A 0.5 cm

Figure 1. The standard experimental adhesion model
forming device.

2.2. Obtaining and Sterilizing Virgin Olive Oil

Virgin olive oil made by cold press extraction method
from Mustafa Kemal University Agricultural Engineering
in Antakya. The sterilization of olive oil was achieved by
filtering the sterile centrifuge tube from a 0.45 nm
porefilter. The pH value of virgin olive oil was 6.8 and as
same as the pH of peritoneal dialysis liquid.

2.3. Study Design

The rats fasted for 12 hours before the operation and the
appropriate anesthesia was given and the abdominal

anterior wall of the rats in Groupl was injected
peritoneally into the peritoneal cavity with a standard
plastic inject or needle of 22 french diameter and 1 ml of
sterile virgin olive oil was injected. After 12 hours
postoperatively, the rats were fed with their usual feed.
On the10th postoperative day, these rats were sacrificed.
Laparotomy was performed with reverse U-incision. A 2
cm? area was removed from the anterior surfaces of the
cecum without damaging the adhesions andvials
containing formol were placed for histopathological
examination.

After appropriate anesthesia, rats in Group 2 were placed
on the surface of the device, which was designed as an
operating table, to create an experimental adhesion
model. The midline of the abdomen where the incision
was to be applied was shaved, and the cut hairs were
completely removed from the area and sterility was
maintained with the povidone-iodine
(Betadine®, Kurtsan Co). The laparotomy was done with
a three-centimeter vertical midline incision. The caecum

solution

was carefully taken out of the abdomen by a caudally
held wetsponge. The surgeon's left hand was placed on
these condfinger and the adhesion device was placed
under the 2 x 1 cm surface of the pendulummotion and
an adhesion model was created. The reason why the
adhesion model was applied to the cecum is that the PPA
in the clinic is most commonly seen in this region after
appendectomies. Then the cecum was thrown into the
abdomen. The incision was closed with 3/0 propylene
(Dogsan) continuous suture technique. After 12 hours
postoperatively, the rats were fed with their usual feed
and treated in Group 1 postoperatively on thelOth
postoperative day.

Group 3 rats were applied adhesion model like Group 2
rats and then 1 ml sterile virgin olive oil was sprayed to
this area and then the peritoneal cavity was closed with
the same technique. Postoperative procedures were
performed as in Group 1.

After anesthesia and laparotomy for the rats in Group 4,
1ml of sterile virgin olive oil was sprayed to the cecum on
which the adhesion model would be created. Then the
adhesion model was performed. The incision was
discarded and the incision was closed. Sacrification and
subsequent procedures were performed as in Group 1.
2.4. Adhesion Assessment

Adhesion was evaluated in two ways as macroscopic and
microscopic. Macroscopic adhesion assessment: Evans'
adhesion scoring was used Comert et al., (2010). Evans’
adhesion; it has been classified in two ways according to
the adhesion strength and adhesion field. Microscopic
adhesion evaluation: 2 cm? cecum frontal wall and all
adhesions on this surface were fixed in formol. It was
sunk in parafin after dehydration. 5 mm sections were
acquired and stained with hematoxylin-eosin and
evaluated by a pathologist who was unaware of which
group the preparations belonged to. All histopathological
evaluations were performed at x100 magnification with a
light microscope. The histopathological rating was based
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on Ziihlke's classification (Broek et al., 2018).

2.5. Statistical Analysis

The data were evaluated using SPSS 13.01 statistical
program package. In this study, descriptive statistical
methods (mean, standard deviation, median) as well as
Kruskal Wallis test were used for comparison between
groups, and Mann Whitney U test with Bonferroni
correction was used for subgroup comparison (Onder,
2018). Our outcomes were judged at a 95% assurance
interval and P < 0.05.

2.6. Ethical Consideration

The ethical approval was taken from the Presidency of
Ethics Committee of Karadeniz Technical University,
Medical Faculty numbered: 2013-13.

3. Results

When the groups were examined macroscopically and
morphologically, rats from Group 1 were excluded from
the evaluation because no adhesion was detected (only
olive oil is injected intraperitoneally).

In the statistical evaluation of the adhesion strength of
the groups; in comparison to Group 3 and Group 4 with
Group 2 separately, Group 3 and Group4's adhesion
strengths cores were statistically significantly lower than
Group 2 (P < 0.001). No statistically significant difference
was found between Group 3 and Group 4 in terms of
adhesion strength scores (Table1).

Table 1. Adhesion strength and adhesion area scores of groups

Groups Evan’s adhesion strength scores Total Evan’s adhesion area scores Total
0 1 2 3 0 1 2
Group 2 0 2 5 1 8 0 2 6 8
(0%) (25%) (62.5%) (12.5%) (100%) (0%) (25.0%) (75.0%) (100%)
Group 3 6 2 0 0 8 6 2 0 8
(75%) (25%) (0%) (0%) (100%) (75.0%) (25.0%) (0%) (100%)
Group 4 7 1 0 0 8 7 1 0 8
(87.5%) (12.5%) (0%) (0%) (100%) (87.5%) (12.5%) (0%) (100%)
Total 13 5 5 1 24 13 5 6 24
(54.2%) (20.8%) (20.8%) (4.2%) (100%) (54.2%) (20.8%) (25.0%) (100%)

Group 3 and 4’s adhesion strength scores were statistically significantly lower than Group 2 (P < 0.001). No statistically significantly
difference was found between the Group 3 and 4 (P > 0.05) with Man Whitney U test. Group-3 and Group-4 adhesion field scores were
significantly lower than Group-2 (P < 0.001). No statistically significant difference between the Group 3 and Group 4 (P > 0.05) with
Man Whitney U test.

When groups are evaluated according to Evans' adhesion
areas coring; in two of the rats in Group 2 (25%), the
score was one and six (75%) were two. Six (75%) of the
patients in Group 3 had zero and two (25%) had one.
Seven (87.5%) of the rats in Group 4 had a score of zero
and one (12.5%) had one. Group-3 and Group-4 scores
were significantly lower than Group-2 (P < 0.001). When
we compared Group-3 and Group-4, there was no
statistically significant difference in terms of adhesion
field score (Tablel).

According to the microscopic
classification, two of the rats in Group 2 (25%) were
Grade three changings and six (75%) were Grade four
changings (Figure 2a, b).

Five (62.5%) of the rats in Group 3 had Grade one
changing and three (37.5%) had Grade two changes. Six
(75%) of the rats in Group 4 had grade one changing and
two (25%) had Grade two changes. In the comparison of
Group 3 and Group 4 with Group 2, Group 3 and 4
microscopic adhesion scores were significantly lower
than Group 2 (P < 0.001). There was no statistically
significant difference in terms of microscopic adhesion
score in Group 3 compared with Group 4. All the
microscopic results were summarized in Table 2.

adhesion  score

ileus

related

showned with arrow. b) Old thick
granulation tissue, rare cells, diffucult seperation of
serosal layers (Grade 4).
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Table 2. Histopathological microscopic adhesion scores

Groups Microscopic adhesion scores
Grade 1 Grade 2 Grade 3 Grade 4 Total
Group 2 0(0%) 0(0%) 2 (25%) 6(75%) 8
Group 3 5(62.5%) 3(37.5%) 0(0%) 0(0%) 8
Group 4 6(75%) 2(25%) 0(0%) 0(0%) 8
Total 11(45.8%) 5(20.8%) 2(8.3%) 6(25%) 24

Group 3 and 4 microscopic adhesion scores were significantly lower than Group 2 (P < 0.001). No statistically significant difference

between Group 3 and Group 4 (P > 0.05).

4. Discussion

Adhesion development is a kind of normal peritoneal
healing process. Traumatic factors such as mechanic,
chemical, thermal, foreign body, and inflammatory
damage, the unaffected peritoneum initiates a series of
events leading to the adhesion (Tranter et al, 1993;
Risberg et al, 1997). Damage to the peritoneal
mesothelial cell surface makes the connective tissue in
contact with the peritoneal fluid. This results in increased
levels of leukotriene B4 and prostaglandin E2 (PGE2) in
the peritoneal fluid and inhibition of plasminogen
activator activity (PAA) (Heinonen et al, 1990). While
leukotriene B4 and PGE2 increase stimulate adhesion,
PAA inhibition degradation and
consequently changes in favor of equilibrium adhesion
formation.

There are two main processes for the prevention of PPA.
The first is the prevention of peritoneal trauma and the
other is the prevention of adhesion of the peritoneal area

reduces fibrin

to any surface.

To prevent trauma, careful, less traumatic surgical
techniques should be applied. In our opinion, intervening
in the first stage is a much simpler and more efficient
method. It is because it is necessary to create a barrier to
prevent trauma. It is efficient because; the inflammation
and wound healing processes that begin after the trauma
are rather complicated and involve many unknown steps.
The chances of success in applications to be performed
without clarifying the physiopathology of these processes
will be lower. Moreover, whatever the substance/method
to use after trauma occurs; on the one hand it must not
have toxic outcomes on peritoneal mesothelial cells, but
also, it must force wound healing and/or prevent the
adhesion of mesothelial surfaces to each other until this
process is completed.

After the formation of peritoneal trauma, various fluids
and gels were used to prevent the formation of PPA,
which could form a mechanical barrier between fibrin
formation and inflammation-inhibiting agents and
mesothelial surfaces. Although useful techniques or
factors have been found, no full effectiveness has been
achieved (Menzies and Ellis, 1990; Maciver et al. 2011).
To prevent fibrin deposition, anticoagulant agents
include heparin and thrombokinase,
fibrinolysis, streptokinase, urokinase, hyaluronidase,
chymotrypsin, papain, and pepsin have been used in the
fibrinolytic agents but there are not enough studies

enoxaparin;

reflected in the clinic (Maciver et al., 2011).

In some stages of inhibition of the cells involved in the
inflammatory response and blockage of free oxygen-
radical radicals and to prevent fibrinous exudation,
agents such as meclofenamate, tolmetin, ibuprofen,
nimesulide, oxyphenbutazone, corticosteroid, aspirin,
disodiumcromoglycate, Mn-deferoxamine, allopurinol,
mannitol, honeyandcatalase (Tranter et al, 1993; Tuck
and Hayball, 2002). Muzii et al have shown to be effective
in preventing adhesions in their study on rabbits with
aspirin (Muzii et al, 1998). Yuzbasioglu et al, (2009)
found that adhesions were prevented with honey in their
study.

One of the most frequently studied areas in recent years
is the mechanical barrier between peritoneal surfaces.
For this purpose, substances such as crystalloids,
carboxymethylcellulose, hyaluronic acid, glycerol,
polytetrafluoroethylene, and seprafilm were used. This
treatment method is easy, cheap, and is preferred
because of being suitable for peritoneal physiology
(Yuzbasioglu et al., 2009).

Gemici et al, (2014) in their study on rabbits with
seprafilm showed that the adhesions are highly
prevented. Aysan et al,, (2010) reported that glycerol is
effective in preventing adhesions.

Different models have been improved for experimentally
generating PPA. These; abrasion, local peritoneal
excision, ischemic injury, foreign body insertion into the
peritoneal cavity, thermal damage, and bacterial
contamination (Blauer and Collins, 1988).

In this study, we preferred the abrasion model because it
mimics the mechanical trauma of the laparotomy.
Because all kinds of manipulation by hand or by surgical
instruments during laparotomies is a mechanical trauma
and is the most common cause of PPA (Drollette and
Badawy, 1992; Gomel et al,, 1996). In our study, we found
that this model we applied in the control group was
successful because it caused adhesion in all rats. In our
experimental study, there were two reasons why we
preferred virgin olive oil to prevent PPAs: firstly, because
of the positive effects of virgin olive oil on the wound
healing due to its anti-inflammatory and antioxidant
effects. The other is that we think that it can prevent
PPAs with the effect of hydroflotation because it is a
liquid with high viscosity.

In our study, we injected1ml of virgin olive oil into the
peritoneal cavity in Group-1 with laparotomy. We aimed
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to see the potential effects of virgin olive oil in the
peritoneal cavity that was intact (not subjected to any
manipulation). In the re-laparotomies performed in this
group, we did not see any adhesions macroscopically and
morphologically, and we did not find any toxic reaction in
the peritoneal cavity. This result suggests that olive oil
does not cause any inflammation in the peritoneal cavity.
These results show that the application of olive oil after
the adhesion model has been formed prevents anti-
inflammatory, fibrin-reducing, and hydroflotation
adhesions.

5. Conclusion

Our study will shed light on the studies to be carried out
in the future and the effects of antiinflammatory
substances in virgin olive oil can be purified and
individual effects can be investigated. Also, there is a
need for further research to prevent the long-term
chronic disease of the inflammatory process resulting in
adhesion.
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Abstract: Nursing education is a difficult process with both theoretical and clinical practice. This difficult process creates pressure and
stress in nursing students. Therefore, students cannot notice emotions and thinking and may experience rumination. In this case, it can
occur in burnout in addition to many mental illnesses. The aim of this study was to investigate whether metacognition and rumination
had a predictive effect on burnout. The sample of the study consisted of 280 nursing students who volunteered to participate in the
study, and it was completed with 261 nursing students who completed the measurement tools completely. Data were collected using
an introductory information form, Ruminative Thinking Style Scale, Metacognitions Questionnaire 30, and Maslach Burnout Inventory.
Correlation analysis and structural equation modeling were used to analyze the data. It was determined Ruminative Thinking averages
of the participants was 87.61 *+ 2.59, Total Metacognitions averages 73.96 + 11.80, Emotional Exhaustion averages 24.63 * 5.55,
Depersonalization averages 9.58 + 2.79, Personal average 28.54 * 5.34. In this study, it is seen that high metacognitions and ruminative
thinking styles of students affect burnout. But ruminative thinking has not a mediating role in the relationship between metacognitions
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1. Introduction

The changes in human life lead to many positive and
negative changes on both his/her private and business
life. The stress arising from these changes can be seen as
a natural part of daily or business life. The fact that
individuals do not have the chance to prove themselves
and be supported in such an experiential atmosphere
increases their stress and hence can lead to burnout
(Cokluk, 2003).

Freudenberger (1977) used the concept of burnout for
the first time and described burnout as people’s
exhaustion and failure because of their high expectation
on their own energy and power resources. Maslach and
Jackson (1981) defined burnout as individuals’ emotional
exhaustion because of the works they perform, and their
negative attitude towards the changing environmental
factors. Emotional exhaustion which is a significant
aspect of burnout is individuals’ failure to devote
psychologically themselves, for a long time, to the works
they perform, when their emotional resources are worn
or run out. Another important aspect is that individuals
develop negative and cynical emotions and behaviours
towards the persons opposite them (customer, patient,
teacher, student etc.). Considering burnout, these two
aspects are inter-related. Maslach, who conducted major

studies on burnout and developed inventory on it,
divided the emotions associated with burnout into 3
aspects including exhaustion,
depersonalization personal
accomplishment (Maslach and Jackson, 1981; Maslach et
al, 2001). Emotional exhaustion is characterized by
tiredness, fatigue, lack of self-confidence, libido loss and
Depersonalization represents the inter-
personal aspect of burnout characterized by callous,
insincere and indifferent attitudes towards others and
even improper response in inter-personal relations
(Maslach et al.,, 2001). Assumed to emerge as a result of
burnout, the aspect of personal
accomplishment is characterized by development of

emotional

and diminished

weakness.

diminished

negative judgements, as a consequence of individuals’
self-assessment, accompanied by inadequacy, low or lack
of motivation to succeed, reduced professional efficiency
and productivity, negative inter-personal relations,
inability to overcome and resolve problems and
decreased self-esteem (Maslach et al, 2001). Depending
on these circumstances, a great number of physical,
behavioral and psychological disorders may emerge
(Ardig and Polatgl, 2009). It was reported that the
psychiatric disorders such as stress, anxiety and
depression aggravate along with burnout (Creedy et al,,
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2017). Rumination and metacognition are significant
patterns to understand development of these negative
emotional states that emerge (Smith and Alloy, 2009). It
is known that rumination has adverse impact on burnout
and positive correlation with it (Brackett et al., 2010; Luo
and Zhao, 2013). Various theoretical definitions have
been made with respect to rumination which is defined
also as intellectual reflection. Some definition models
suggest that rumination focuses on negative emotional
states and/or those covering/surrounding this emotion
whereas other models focus on inconsistency between
the the
status/state. Whatever the definition is, the most
important focus here is the damage and uncontrollability
in metacognitions in case of negative situations (Smith
and Alloy, 2009).

This state that refers to thinking about thinking and
emerges in metacognitions leads to many psychiatric
disorders (Cotter et al, 2017). There are studies that
demonstrate maladaptive metacognitions are effective in

individual’s current state and desired

development of substance-use disorders/addictions
(Wasmuth et al.,, 2015), eating disorders (Olstad et al.,
2015), anxiety and depressive disorders (Nordahl et al,,
2018), rage disorders (Simpson and Papageorgiou, 2003)
and psychotic disorders (Morrison et al, 2007). In
addition, it is seen that metacognitions and ruminative
thinking are closely related with psychopathology and
constitute a vicious circle in terms of mental disorders
(Roelofs et al, 2007; Meyer et al, 2009). It can be
assumed that this vicious circle may both deepen
psychopathology and also expedite burnout.

Nonetheless, the literature review shows that studies
focus on the relationship between metacognitions and
rumination or psychiatric disorders (Meyer et al., 2009;
Morrison et al,, 2007; Olstad et al, 2015; Roelofs et al,,
2007; Wasmuth et al., 2015), and that the studies on the
relationship between rumination and burnout are limited
(Boren, 2014; Vandevala et al., 2017), and that there is no
study examining the interaction between these three
concepts. Therefore, this study was shaped by the inquiry
on to what extent metacognitions and rumination predict
burnout especially before it develops. This study aimed
to what extent metacognitions
rumination accounts for burnout. During undergraduate

to examine and
education, nursing students both receive intensive
theoretical training and practice the provision of
healthcare. This process is a stressful experience for
students (Da Silva et al, 2014). There are studies that
reported that burnout level is high among nursing
students who experience this challenging education
process. It was thinking that it would be appropriate to
examine the conceptual relationship related to burnout
to prevent students' burnout. (Rudman and Gustavsson,
2012).

This study aimed to answer “Are
metacognitions and rumination predictor of burnout?”.
So, the following hypotheses were tested:

Hi: Metacognitions affect the burnout level.

the question

Hz: Metacognitions affect the ruminative thinking style.
Hs: Ruminative thinking style affects the burnout level.
H4: Ruminative thinking style mediates
metacognitions and burnout.

To test the above hypotheses, the following hypothesis

between

model has been created (Figure 1).

RTS

MC

L

Figure 1. Variable Model in which hypotheses will be
evaluated (MC= Metacognitions, B= Burnout level, RTS=
Ruminative thinking style).

2. Material and Methods

2.1. Study Design and Sample Size

Cross-sectional design was used in this study. Structural
equation modelling (SEM) was used in order to reveal the
relationship between metacognitions and burnout and
investigate deeply the effect of ruminative thinking on
this assumed relationship. There is no clear consensus on
the number of sample in structural equation modelling
(Waltz et al., 2017). With the purpose of determining the
minimum sample size in this study, the hypothesis
testing framework was used as an indicator of statistical
power for the root mean square error of approximation
(RMSEA). RMSEA value which is 0.05 or below it is
considered as good model fit, between 0.05-0.08 as
adequate model fit, between 0.08-0.10 as acceptable
model fit and above 0.10 as unacceptable model fit
(Kline, 2011). Also, the research sample was taken as 280
students in line with the literature recommendation
taking into account that it shouldn’t be less than 10 times
the number of variables observed in the model and 200
participants (Kline, 2011).

2.2. Participants

Data were collected from 08 October 2019 and 12
January 2020 in a health sciences faculty in Turkey. The
students that are aged 18 years and above and can speak
and understand Turkish participated in the study. The
students were informed about the aim of the study, and
that information would be kept confidential and they
could withdraw from the study any time. It took 10-15
min. to fill in all data, and the students filled in the
questionnaires themselves. All participants were thanked
for their participation in the study. The study was
completed with 261 students because 19 students filled
in the forms not fully.

It was found out that 88.1% of the participants are
female; 46.0% of them live in cities; family monthly
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income of 51.0% of them is between 2,501 and
5,000TRY; individual monthly expenditure of 49.8% of
them amounts to 0-500TRY; mother’s total year of
education of 66.3% and father’s total year of education of
47.9% of them is between 5 and 8; 94.3% of them have
no psychiatric diagnosis or no information on their
diagnosis and 90.4% of them didn’t use any psychiatric
medicine in the past.

2.3. Instruments

The socio-demographic characteristics consisted of the
questions such as gender, age, academic success, family
monthly income and individual monthly expenditure that
are considered to be influential on dependent variables.
2.4. Ruminative Thinking Style Scale

Ruminative Thinking Style Scale, which was developed
by Brinker and Dozois (2009) and aimed to assess an
individual’s general thinking style without taking into
account his/her present emotional state, was used in this
study. The 7-likert type scale consists of 20 items. The
items are scored by giving a point between 7= very
strongly agree and 1= very strongly disagree. The scale
which does not have a cut point assesses the individuals’
ruminative thinking tendencies (Brinker and Dozois,
2009).

The Turkish validity and reliability of the scale was
performed by Karatepe et al. (2013), and its internal
consistency coefficient was calculated as r= 0.907, and
the total score correlations of the items as between 0.474
and 0.699, as well as its test-retest correlation coefficient
as 0.84. The scale was reported to be a reliable
measurement instrument for assessment of ruminative
thinking style (Karatepe et al, 2013). For this study,
Cronbach alpha coefficient of the scale is 0.91.

2.5. Metacognitions Questionnaire-30

The short version of the questionnaire that was
developed by Wells and Cartwright (2004) in order to
assess the various aspects of metacognitive activities
interrelated with psychopathology. The 4-point Likert-
type scale consists 30 questions. The questionnaire has
five factors including positive beliefs about worry;
negative beliefs about uncontrollability and danger of
worry; cognitive confidence; controlling
thinking and cognitive self-consciousness. Increasing
scores high activity
psychopathologically (Wells and Cartwright, 2004).

The Turkish validity and reliability of the questionnaire
was performed by Tosun and Irak (2008) and following
the analysis to the
questionnaire, it was determined that it has five-factor
structure. It was expressed that these five factors
accounted for 52.44% of the total variance and the factor
structure of the Turkish version of Metacognitions
Questionnaire-30 was at the same level with its original

need for

mean metacognitive

define factor structure of

form. The scale consists of sub-dimensions the positive
beliefs worry, negative beliefs about
uncontrollability and danger of worry, cognitive
confidence, controlling thinking and cognitive self-
consciousness. Those who have high score in this factor

about

tend to observe and examine their own thinking and
thinking processes (Tosun and Irak, 2008).

Following the analyses on reliability of the questionnaire,
it was found that its internal consistency Cronbach alpha
coefficient is 0.93, and Cronbach alpha values for sub-
scales to range between 0.72 and 0.93. Also test-retest
correlation coefficients are between 0.40 and 0.94 for the
questionnaire items and between 0.70 and 0.85 for the
factors. Cronbach alpha reliability coefficient is 0.86 for
the whole questionnaire (Tosun and Irak, 2008). In our
study, Cronbach alpha coefficients are between 0.66 and
0.83 for the factors while it is 0.85 for the whole
questionnaire.

2.6. Maslach Burnout Inventory

It was developed by Maslach and Jackson (1981) in order
to determine individuals’ burnout level. Consisting of 22
items, this five-Likert type scale (1-5) has three
components including exhaustion,
depersonalization and personal accomplishment. The
option “never” is scored 0 while the option “always” is

emotional

scored 4. The scale consists of sub-dimensions the
emotional exhaustion, depersonalization and personal
accomplishment. The lowest and highest scores that can
be obtained from the inventory are 0 and 36 respectively
for the component of emotional exhaustion; 0 and 20 for
and 0 and 32 personal
accomplishment. In the reliability study conducted by
Ergin (1993) for the components, Cronbach Alpha
coefficients 0.82, 0.60, and 0.80
respectively. The components of the inventory are
assessed separately and there is not a total inventory

depersonalization, for

were found as

score. High score in the components of emotional
exhaustion and depersonalization, and low score in the
component of personal accomplishment indicate high
burnout level. For this study, Cronbach alpha coefficient
is 0.82 exhaustion, 0.77
depersonalization and 0.66 for personal accomplishment.
2.7. Statistical Analysis

In order to accomplish blindness, the data of the study

for emotional for

were evaluated by an external researcher who was not
included in the study. IBM SPSS v25 was used for
analysing the data collected in this study. Internal
consistency of research instruments was tested by
calculating Cronbach alpha coefficient, and factor
analysis was used for assessing the structure validity.
Scale internal consistency of Cronbach's alpha
coefficients are given in the introductory part of the
scale. Basic components technique was applied for
explanatory factor analysis It was determined that for all
scales was Kaiser-Meyer-Olkin (KMO) test value > 0.80
and P < 0.01 for Barlett's test of sphericity. From these
findings, it can be seen that it can be used safely without
removing any item from the scales (Giirbliz ve Sahin,
2018). In the evaluation of the data, Shapiro-Wilk test
was applied to evaluate the conformity to the normal
distribution and the data were found to be normally
distributed (P > 0.05). Therefore Pearson correlation test

was used for correlation. P < 0.05 was considered

BS] Health Sci / Mahmut EVLI and Nuray SIMSEK

71



Black Sea Journal of Health Science

statistically significant.

LISREL 8.71 (Joreskog and Sorbo 2004) program was
implemented for structural equation modeling. Maximum
Likelihood (ML) method was used in structural equation
modelling. In order to test fitness of the model, the
following indices were assessed: CMIN/DF < 5; Root
Mean Square Error of Approximation (RMSEA) < 0.08;
Goodness of Fit Index (GFI)> 0.90; Adjusted Goodness of
Fit Index (AGFI) > 0.90; and Comparative Fit Index (CFI)
> 0.90 were applied (Capik, 2014; Sun, 2005). For
comparisons, P < 0.05 was considered statistically
significant.

2.8. Ethical Consideration

For this study, the approval was obtained from the Social

and Humanities Ethics Committee (Approval Date:
28.05.2019 / Approval Number: 71) and the permission
of the institution was achieved from the Dean of the
Faculty of Health Sciences. Also the informed voluntary
consent form was received from the students who
accepted to take part in the study.

3. Results

In our study, the findings of nursing students on
correlation between scale score averages are indicated in
Table 1. As a predictor and mediator model, the
structural equation modelling between metacognitions,
burnout and ruminative thinking is pointed in Figure 2
and Table 2, Table 3.

Table 1. Mean, standard deviation and correlation values of ruminative thinking style, metacognitions, burnout

inventory and subscales (n=261)

Variables X SS 1 2 3 4 5 6 7 8 9
1.RTS 87.61 2.59 -

2. MC-POS 13.95 3.56 137* -

3. MC-NEG 14,61 3.47 394**  137* -

4. MC-CC 13.06 4.21 228*% 097 .300%* -

5.MC-NC 15.05 3.86 .617* .093 499* . 388** -

6. MC-CSC 17.27 3.00 AS57* 0 254%k  477F 1T77* 403** -

7.MC 7396 11.80 .557*F  472% 727*%  646™* .743** 667** -

8.EE 2463 555 .321* 056  .233* 080  .285* 111 236 -

9.D 9.58 2.79  .306**  .083 289*%  183*F  274**  150* .303** 611** -
10.PA 28.54 534 .-035 0.37 -110 -.099 -112 146* -.056 -.046 -153*

RT= ruminative thinking style, MC-POS= metacognitions-positive beliefs about worry, MC-NEG= metacognitions-negative beliefs about

controllability and danger of worry, MC-CC= metacognitions-cognitive confidence, MC-NC= metacognitions-need for control, MC-CSC=

metacognitions-cognitive self-consciousness, MC= total Metacognitions, EE= emotional exhaustion, D= depersonalization, PA= personal

accomplishment, *P < 0.05, **P < 0.01.

In our study, the mean scores of the scale was found as
follows: Ruminative Thinking Style (RTS) = 87.61+2.59,
Metacognitions-positive beliefs about worry (MC-
P0S)=13.95+3.56, Metacognitions negative beliefs about
uncontrollability danger of worry (MC-
NEG)=14.61+£3.47, Metacognitions-cognitive confidence
(MC-CC)=13.06+4.21, Metacognitions-need for control
(MC-NC)=15.05+£3.86,
consciousness

and

self-
Total
Emotional

Metacognitions-cognitive
(MC-CSC)=17.27+3.00,
(MC)=73.96+11.80,
Exhaustion (EE)=24.63£5.55, Depersonalization
(D)=9.58+£2.79, and Personal Accomplishment
(PA)=28.54+5.34 (Table 1). It was discovered that there
is a positive significant relationship statistically between
RTS and MC and their factors (P < 0.05/P < 0.01) (Table
1).

It was found out that RTS and MC have a positive and

Metacognitions

statistically significant relationship with EE and D (P <
0.01) whereas they have a negative and statistically

insignificant relationship with PA (P > 0.05) (Table 1).
Regarding the factors of burnout, it was revealed that
there is a positive and statistically significant relationship
between EE and D (P < 0.01) whereas there is a negative
and statistically insignificant relationship between EE
and PA (P > 0.05). It was determined that there is a
negative and statistically significant relationship between
D and PA (P < 0.05).

Examining the fit statistics of the structural equation
modelling in Figure 2, the following values were
discovered: df= 326 and P < 0.05. Although the model
was considered as a fully-saturated model because of df >
0, it was required to review the model fit indices due to P
< 0.05. The fit indices of the model were determined as
CMIN/DF= 1.712, GFI= 0.94, AGFI= 0.90, CFI= 0.95, and
RMSEA= 0.052. These values indicate that the data
supports the model and the fit indices are acceptable
(Capik 2014; Sun 2005).
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Table 2. Regression weights, standardized regression weights and squared multiple correlations for model

Estimate
Variables Unstandardized 8 Standardized 8 S.E. t P
RTS <--  MC 0.528 0.797 0.077 6.863 0.001
B <---  MC 0.659 0-247 0.418 1.576 0.115
B <--- RTS 0.043 0.233 0.020 2.191 0.028
SMC
RTS 0.636
B 0.208

MC= metacognitions, B= burnout level, RTS= ruminative though style, S.E.= standard error, SMC= squared multiple correlations.
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Figure 2. Structural equation modeling regarding metacognition, ruminative thinking style and burnout (MC=
metacognitions, B= burnout level, RTS= ruminative thinking style, MC-POS= metacognitions-positive beliefs about
worry, MC-NEG= metacognitions-negative beliefs about uncontrollability and danger of worry, MC-CC= metacognitions-

cognitive confidence, MC-NC= metacognitions-need for control, MC-CSC= metacognitions-cognitive self-consciousness,
EE= emotional exhaustion, D= depersonalization, PA= personal accomplishment).

Examining the fit statistics of the structural equation
modelling in Figure 2, the following values were
discovered; df= 326 and P < 0.05. Although the model
was considered as a fully-saturated model because of
df>0, it was required to review the model fit indices due
to P < 0.05. The fit indices of the model were determined
as CMIN/DF= 1.712, GFI= 0.94, AGFI= 0.90, CFI= 0.95,
and RMSEA= 0.052. These values indicate that the data
supports the model and the fit indices are acceptable
(Capik 2014; Sun 2005).

One-unit change in the metacognition level by the values
in Table 2 leads to a unit change corresponding to 0.659
in the burnout level and this change is not statistically
significant (P > 0.05). Likewise, one standard deviation
change in the metacognition level causes a standard

deviation corresponding to 0.24 in the burnout. Also, this
model accounts for 63.6 % of variance in ruminative
thinking style and 20.8 % variance in burnout level.
According to the results of diagram in Figure 2 and Table
2, it is seen that the direct effect of metacognitions on the
burnout level is 0.25 (P > 0.05) and ruminative thinking
style on the burnout level is 0.23 (P < 0.05). Also, it is
seen that the direct effect of metacognitions on the
ruminative thinking style level is 0.80 (P < 0.05). In the
light of these findings, it can be suggested that the data
fits the model and supports it. However, the change in
path coefficient in the model shows not the mediator
impact of ruminative thinking style in the relationship
between metacognitions and burnout (Table 3).
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Table 3. Standardized estimates of direct and indirect effects on burnout

Bias-corrected 95% Effect Value Hypothesis
Impact Status (Lower/Upper) Acceptance
Status
MC RTS
| RTS 0.797 (0.710/0.876) - Ho Hy and Ha
Direct Effects B 0.247 (-0.103,/0.584) 0.233 (-0.101,/0.570) accept
P 0.001 0.022
RTS - -
Indirect Effects B 0.179 (-0.078/0.481) - Ha reject
P 0.134 -

MC= metacognitions, B= burnout level, RTS= ruminative though style.

4. Discussion

The aim of this study is to reveal the effect of
metacognitions and ruminative thinking style on burnout
as well as the mediator impact of ruminative thinking
style in the relationship between metacognitions and
burnout, among nursing students, by establishing
structural equation modelling. It was
metacognitions and ruminative thinking style affected

seen that

the nursing students’ burnout levels, and ruminative
thinking style played not a mediator role in this
interaction.

In our study, it was found out that there is a close
relationship between metacognitions and burnout, and
the changes in burnout level are under the influence of
metacognitions (Table 1, Table2 and Figure 2).
Therefore, H1 was accepted. It is knowns that nurses and
nursing students have high burnout level (Da Silva et al,,
2014; Da Silva et al,, 2018; Zaghini et al., 2020). It can
result from the fact that they take care of human directly
and they are subject to academic demands such as tests,
theoretical and practical training activities, research
activities, and professional practices such as healthcare
services and communication with patients as well as
practices in provision of healthcare services (Da Silva et
al,, 2014). Such issues increase nursing students’ stress
and hence lead to psychological morbidity and burnout
(Watson et al., 2008). Burnout causes a reduction in
persons’ ability to fulfil
psychologically and weakens their capability to cope with
stressors. The metacognitive functions that are used as a
continuous re-assessment method provide coordination
and bridge between different areas of memory functions
and they are also influential on focusing and directing
attention (Iskander, 2019). Dysfunctional metacognitions
and ineffective coping significantly affect individuals’
working ability and capacity and hence lead to gathering
of stressors (Lenzo et al, 2016). This situation is
considered to circle between
dysfunctional metacognitions, ineffective coping and
burnout.

normal functions neuro-

cause a vicious

This study discovered that there is a relationship
between ruminative thinking style and burnout, and that
the changes in individuals’ burnout levels are affected by

ruminative thinking style (Table 1, Table 2 and Figure 2).
Hence, H3 was accepted from the study hypotheses. A
person  suffering from emotional exhaustion,
depersonalization and diminished personal
accomplishment tend more to have negative self-
assessment (Maslach et al, 2001). Rumination that is a
passive way for individuals to cope with negative self-
assessment (Lyubomirsky and Nolen-Hoeksema, 1993)
generally leads to a long-term depressive mood and
feeling of loss of control over one’s own life (Carver and
Scheier, 1990;  Nolen-Hoeksema, 1991). The
psychological and physiological arousal in rumination,
which is classified on the basis of emotional arousal, is
high and it is challenging cognitively and emotionally.
Therefore, this situation has adverse effect on the well-
being of people with ruminative thinking style (Cropley
and Zijlstra, 2011). Accordingly, chronic fatigue and
stress level increases and hence burnout may emerge
(Maslach et al., 2001).

It is known that there is a significant relationship
between metacognitive beliefs and rumination (Moulds
et al, 2010). Our study discovered that there is a
significant relationship between metacognitions and
ruminative thinking, and that 64% of the changes in
ruminative thinking level are under the influence of
metacognitions (Table 2, Figure 2). Thus, H2 was
accepted from the study hypotheses. Rumination which
is an individual’s insistent thinking over his/her
emotions and problems without using active problem-
solving skills (Nolen-Hoeksema et al, 2008)
component of Cognitive Attentional Syndrome (CAS), and
it was defined as repetitive thinkings about subjective

is a

experience during a final social interaction including self-
assessment, external assessment of partners and other
details of the event in the context of social concern
(Kashdan and Roberts, 2007). According to Self-
Regulatory Executive Function (S-REF) model which is
used for explaining rumination process, it is required to
focus on the mechanisms that produce, follow and
maintain the challenging thinkings and experience rather
that these thinkings and experience themselves (Wells,
2011). S-REF model highlights that psychological
disorders result from an individual’s inflexible and
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maladaptive reaction to events which is called as CAS.
CAS involves constant worry and rumination, threat
monitoring and coping strategies that
contribute to continuation of problem (Wells, 2013).

Since the relationship between metacognition,
rumination and burnout hasn’t been addressed before, it

ineffective

is thinking that this study will provide a new contribution
to the literature. According to the results of the model
established (Figure 2), metacognitions affect ruminative
thinkings. of ruminative thinking
increases individuals’ burnout level.

Excessive level
It is seen that
ruminative thinking has not a mediator role in the
relationship between metacognitions and burnout (Table
3 and Figure 2). Thus, H3 was not accepted. With the
purpose of analysing the mechanisms which interrelate
metacognition and burnout, it is assumed that more
researches are needed to be conducted to investigate the
relationship between these structures.

4.1. Limitations and Strengths of Study

It should be accepted that our study has some limitations.
Since this study has a cross-sectional design, the results
It is thinking that a
longitudinal research will be a more suitable design for
investigating, in terms of the established model, the
relationships and causality over time. Also, although our

involve instant assessments.

research sample was considered adequate for analysing
the established model, it is assumed that a larger sample
will allow us to go beyond our existing analysis level for
studying the differences of both dependent and
independent variables (e.g. gender and age). The answers
given by the participants
instruments, which were used for the dependent
variables in the established model, were considered
correct, but the answers given to the study are limited

to the data collection

with the scale items.
sufficient sample size and statistical method used.

Strengths of the research are

5. Conclusion

According to the results of the study, the burnout levels
of nursing students are affected by metacognitive
activities thinking style. Nursing
education is both theoretical and applied education.
Hence, it can be said that nursing students face many
problems and, accordingly, focus on negative mood and /
or situations involving this emotion. This situation can be
said to increase the level of rumination in nursing
students. Students who have low ability to thinking and
realize their thinkings (metacognitions) experience more
rumination. This situation drags students into a vicious

and ruminative

circle and results in burnout. Nursing students, the future
nursing professionals, needs to be improved to ability of
recognize and express their feelings and thinkings. Thus,
issues such as awareness and communication should be
included both in the education curriculum and supported
by private courses.
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investigated for the last three years in Turkey. On the other side, the cost of the most common metabolic diseases by region has been
analyzed by a phone survey (40 vets were asked in different regions). The dairy cow population was 6118997 in 1991 (HYDC pure
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breeds compared to indigenous breeds, the incidence of
disease and maintenance costs are higher. Especially in

1. Introduction
The dairy cattle population and milk production show

rapid development in the world, especially in developing
countries, as well as in Turkey (TIGEM, 2017; TUIK,
2019). Dairy cattle husbandry and milk production in
Turkey is primarily executed in the style of small family
business (Vural and Fidan 2007), which is of great
importance in terms of rural development. Since 2002,
the dairy cattle population has undergone a significant
transformation and low milk yielding indigenous breeds
have been replaced by high-yielding dairy pure and
culture breeds. Thus, the volume of milk produced
annually increased with the same number of dairy cattle
(TUIK, 2019). Milk production per animal in lactation is
high in Turkey compared with the average milk yield per
cow in the world, but it is still relatively low compared to
other EU countries (TiGEM, 2017). However, some
problems arise with this transformational change. In
addition to the high milk yield of the pure and culture

Holstein dairy cows, post-partum milk fever, ketosis,
abomasal displacement, downer cow syndrome, liver
fatty diseases are common. In the first 6 weeks of the
lactation, when the lactation reaches the peak, the energy
deficit (negative energy balance, NEB) occurs in dairy
cows, where the energy requirement is not met
sufficiently. Consequently, lipid mobilization starts,
which ends up with Kketosis. Correa et al. (1993)
demonstrate that dairy cows are linked to clinical ketosis
and diseases such as metritis, abomasum displacement,
and mastitis. Besides, some researchers (Dohoo and
Martin, 1984; Whitaker et al, 1993) report that
subclinical ketosis is associated with decreased milk
yield, increased risk of post-partum diseases such as
clinical cystic
reproductive performance, and other disorders. It is also

ketosis, metritis, ovaries, reduced

reported that cattle foot diseases are more common in
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culture pure breeds compared to indigenous breeds. The
reason is that the culture breeds having more
bodyweight than indigenous breeds and cross-breeds,
other reasons are high milk yield characteristics and
more susceptible to diseases in Turkey. Some studies
were conducted in Turkey in order to determine the
prevalence of foot diseases in different regions. Foot
disease in culture breeds was found to be more frequent
than in the indigenous breeds (istek and Durgun, 2004;
Ozcan and Pamuk, 2009; Unsaldi and Durmus 1999;
Yayla et al,, 2012; Yurdakul and Sen, 2018; Yakan, 2018).
In the study of Gorgiil (1988), the distribution of foot
lesions among breeds was determined by 69.52% in
Holstein, 24.76% in Montofon, 0.95% in Jersey, 1.92% in
indigenous breeds, 2.85% in hybrid cows. Istek and
Durgun (2004) reported that Holstein, Simental,
Montofon, hybrid cows and indigenous breeds had foot
lesions by 23.13%, 19.56%, 14.74%, 12.20%, and 10.26%
respectively. The present study analyzed the
transformation of dairy cattle population, changes in
yearly and per lactation milk production (1991-2019) in
Turkey based on data received from the internet web
page of Turkish Statistic Institute and Turkish General
Directorate of Agricultural Enterprises (TUIK, 2019;
TIGEM, 2019).

In this study, metabolic and reproductive diseases
frequently seen in high milk yielding dairy cows (HYDC)
and problems causing low milk yield were investigated. It
is thought that cows with high milk yield go to slaughter
at an early age and have a higher risk of getting metabolic
diseases. This situation brings serious treatment costs for
farmers. The number of dairy cows which were culled
and sent to slaughter across the provinces in Turkey
between 2017 - 2019 was investigated. Medical expenses
of the most common metabolic diseases were calculated
by region by a survey which was carried out with vets by
phone.

2. Material and Methods

2.1. Dairy Cattle Statistics between 1991 and 2019
The number of dairy cows and the quantity of yearly milk
production for each breed (1991 - 2019) were
investigated by using the information received from the
internet web page of the Turkish Statistic Institute (TUIK,
2019) and the Turkish General
Agricultural Enterprises (TIGEM, 2019).
The growth rates and changes of animal numbers and
milk yield by years (initial value-1991, final value-2019)
were calculated according to the formula (final value-

Directorate of

initial value) x 100/initial value. The growth rates and
changes were presented in numbers and percentage.
Metabolic and reproductive diseases frequently seen in
high milk yielding dairy cows (HYDC) and problems
causing low milk yield were investigated by using the
literature review. The data obtained from different
sources are presented in graphical and numerical charts.

2.2. Treatment Costs of Postpartum Metabolic and
Reproductive Diseases

Forty veterinarians in 10 provinces of Turkey (Afyon,
Kars, Konya, izmir, Urfa, Antalya, Edirne, Mugla, Tokat,
Zonguldak) were randomly chosen and asked by a phone
survey about the average cost of the treatment for
laminitis, metabolic (abomasal displacement, ketosis)
and reproductive diseases (retained placenta, metritis,
mastitis, cystic ovarian disease, artificial insemination)
for farmers. Provinces were divided into 2 groups
according to the number of lactating dairy cows in 2019.
Group 1 represents provinces (Afyon, Kars, Konya, izmir,
Urfa) with over 120000 lactating dairy cows. Group 2
represents provinces (Antalya, Edirne, Mugla, Tokat,
Zonguldak) with less than 120000 lactating dairy cows.
2.3. Number of Female Animals Culled and Sent to
Slaughter by Provinces between 2017 and 2019

The numbers of female cattle, which were culled and sent
to slaughter, were received from the Turkish Ministry of
Agriculture and Forestry in response to the official letter
related to the present study. The incoming raw data were
arranged for the descriptive statistic in the excel file.

2.4, Statistical Analysis

The growth rates and changes in the animal numbers and
milk yield by years (initial value-1991, final value-2019)
were calculated according to the formula (final value-
initial value) x 100 / initial value. The growth rates and
changes were presented in numbers and percentages.
SPSS (SPSS 20.0 Software Package Program Inc., Chicago,
Illinois, USA) was used to statistical analysis of diseases
treatment costs. Mann-Whitney U test was used to
compare treatment costs between cities (group 1 and
group 2). Descriptive statistic was used for the number of
animals, milk production and number of female animals
culled and sent to slaughter by provinces between 2017 -
2019.

3. Results

3.1. Transformation of Dairy Cattle Population in
Turkey

When examined both breed distribution of dairy cows
and the quantity of annual milk production from 1991 to
2019 in Turkey, there has been a transformation,
especially after 2002. According to the information from
TUIK (2019), the number of dairy cows raised from
6118997 in 1991 to 6580753 in 2019 in Turkey, which
means a growth of 7.5% and 461756 in absolute value in
28 years only (Figure 1).

When looked at the human population
concerning milk demand and consumption in the roughly
same period, the population of Turkey was 56473035
and 82003882 in 1990 and 2018, respectively. This
means an increase of approximately 45% and does
require either an increase in milk production or dairy
population to meet the requirement of the population.
However, the of dairy did not
proportionally increase between 1991 - 2019, but yearly
total milk production raised from 8616412 tons to

change

number cows
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20782374 tons, which means 141.2% increase (Figure
2). This significant increase was because that only 10.6%
of dairy cow population was pure culture HYDC breeds in

1991 and it raised to 49.4% in 2019 with a respective
increase of milk yield per lactation (124.3% increase).
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Figure 2. Change of annual milk production between 1991 and 2019 in Turkey.

The majority (55.3%) of the dairy population was
indigenous dairy breeds with low milk production in
1991 (0.74 tons per lactation), however due to the
transformation in dairy cow population breeds in the last
28 years, the majority of the dairy cow population
became pure breed HYDC with 49.4% proportion among
others in 2019 (Figure 1). When the number of domestic
milking, pure breed HYDC and culture cross-breed dairy
cows were examined between 1991 and 2019, the
number of domestic milking cows decreased from
3381244 to 586508 while the number of pure breeds
dairy cows increased from 650739 to 3249002. The
number of pure culture crossbreed dairy cows increased
from 2087014 to 2745243. Therefore, in the last 28 years
Turkey’s dairy cows’ population changed from low milk

producing domestic breed to pure breed HYDC and cross-
breeds, which means a transformation in the dairy cow
population (Figure 1). The transformation in the dairy
cow population was accelerated, especially after 2000.
Between 2000 and 2019, the growth in the number of
pure breeds HYDC reached 259%, while the total annual
milk production increased by 138% from 8732041 tons
to 20782374 tons (Figure 2). The annual amount of milk
produced in one lactation per animal increased from an
average of 1.41 tons in 1991 to 1.65 tons in 2000 and to
3.16 tons in 2019, approximately 124.3% increase in 28
years (Table 1). The effect of increased number of HYDC
on the total annual milk production for the years of 1991,
2000 and 2019 was summarized in Figure 3. Although
there has not been a considerable increase in the total
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dairy cows’ population in the past 28 years (Figure 1),
the replacement of the indigenous dairy breed
population with the pure culture HYDC breed has led to a
remarkable increase of the annual milk production in
Turkey. Milk production per lactation per cow (3.1 tons)
in Turkey (average 305 days) became higher than the

25.000.000
20.000.000
15.000.000
10.000.000

5.000.000

Number of total dairy Number of Pure breed Number of indigenous Annual milk production

cows HYDC

W 1991

W 2000

world average (2.4 tons) and lower than EU countries
(6.7 tons) and Western European countries (7.4 tons).
Besides, milk production per animal per lactation in
TIGEM (7485 kg) is competing with Western European
countries (TIGEM, 2017) (Figure 4).

Total annual milk

dairy breeds of pure breed HYDC production (tons)

(tons)

m2019

Figure 3. Summary for the change of dairy cow number and milk production in the years of 1991, 2000 and 2019.
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Figure 4. Milk yield per lactation per cow (TIGEM 2017).
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Table 1. Milk production per lactation in different dairy breeds and its growth based on 1991 value as initial (Remark:
Volume (ton) per lactation per cow was calculated by dividing the total milk yield with the respective number of

lactating animals)

Culture crossbreed

Average total Pure breed HYDC . Indigenous dairy breeds
dairy cows
9 Vol 9 Vol 9 Vol
Volume (ton) % olume % olume % olume % growth
growth (ton) growth (ton) growth (ton)
1991 1.41 0 2.94 0 2.01 0 0.74 0
2000 1.65 17.45 2.92 -0.81 1.97 -2.02 0.73 -1
2010 2.85 102.19 3.88 31.92 2.72 35.6 1.32 77
2019 3.16 124.27 3.86 31.31 2.72 35.7 1.30 75

3.2. Most Common Metabolic Diseases and Treatment
Costs in HYDC

Table 2 presents the average cost of each metabolic and
reproductive disorder in the provinces. Overall treatment
cost of the diseases for the farmers was the lowest in
Kars province. The lowest treatment cost for the

abomasum displacement was 400 TL in Kars (Group 1),
and the highest cost was 1175 TL in izmir (Group 1).
Clinical ketosis treatment cost was observed between
180 TL and 600 TL in different provinces. The treatment
cost for laminitis was between 80-430 TL, while the cost
of metritis treatment was between 100-600 TL. The cost
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of retained placenta treatment was observed between
150-400 TL. Mastitis treatment cost varied between 150
and 650 TL, and cystic ovaries treatment varied between
100-350 TL. One-time artificial insemination application
cost between 60-300 TL for the farmers in 10 different

provinces. Provinces were divided into two with regard
to their dairy population < or > 120000. Afyon, Kars,
Konya, Izmir and Urfa were allocated to group 1
(>120000), while Antalya, Edirne, Mugla, Tokat and
Zonguldak were allocated to group 2 (<120000).

Table 2. Average treatment costs of most common metabolic diseases in high milk yielding animals (Turkish Lira)*

AD Clinic ketosis Laminitis = Metritis RP Mastitis co 1x Al
Groups Provinces
Afyon 8254350 325487 26348  225+61 225%29 250473 200+58 120+0
G-1 Kars 475487 233454 213448 17565 275+65 275+65 150+20 225+65
;1(:?:3:; Konya 700+41 525+132 300+71 28825 150+0 325465 153+5 110+12
dairy cows [zmir 1175171 275429 145+33 35071 188+25 200+41 100+0 13315
Urfa 500+0 325450 31348  288+25 275+87 275%29 238+75 225+50
Average G-1 735+68.5%  336.5+27.8 246.5+17.4 265+17.3 222,5#15.2* 265+14.6* 168+13.8 162.5+13.9
Antalya 750+58 388+48 388425  263+25 263+25 31325 2000 184+42
G-2 Edirne 963+75 538+210 260+113 31375 305+6 380+0 150+0 126+5
;ﬁgg:g Mugla 900+£115 300£71 263+£85  450+100 250£71 500£122 12529 158+17
dairy cows ~ Tokat 875+150 263+48 170+60  238+48 225487 275+65 183+109 115+44
Zonguldak 800+216 338+25 32361 263+48 23825 300+108 243+72 233+54
Average G-2 857.5+31.9*  365+£30.1 280.5+22.3 305+21.7 256+12.2* 353,5+24.4* 180+15.1 163+12.12
Total average 796+209 351+104 264+73 28575 23945 309+82 174+47 16350

*Treatment cost of abomasum displacement, retained placenta and mastitis was significantly higher for the farmers in group 2 than

those in group 1 (P < 0.05). AD= abomasum displacement, RP= retained placenta, CO= cystic ovaries, Al= artificial insemination

Group 1 and Group 2 were compared in terms of
treatment costs. The treatment cost of abomasum
displacement, retained placenta and mastitis was
significantly higher for the farmers in group 2 than those
in group 1 (P < 0.05). Treatment cost of clinical ketosis,
metritis, laminitis, cystic ovarian and artificial
insemination was also an increasing tendency in group 2,
but there was no significant difference (P > 0.05).

3.3. Slaughtered Dairy Lactating Cows by Provinces
between 2017 and 2019

The number of lactating dairy cows sent to slaughter
between 2017-2019 in 14 provinces with the highest
dairy cows’ population, was presented in Table 3 and
Figure 5. The total number of slaughtered lactating dairy
cows was 258596, 227452 and 295899 in 2017, 2018
and 2019 in Turkey, respectively. While the total number
of slaughtered female animals decreased in 2018 (by
13.6%), there was an increase in 2019 (by 14.4%)
compared to 2017. The increase in 2019 was observed in
almost all provinces. Provinces such as Afyon, Aydin,
Balikesir, Bursa, Konya, Edirne, izmir and Kirklareli are
leading in the culling rate among others because more
than 10000 lactating dairy cattle were slaughtered in

those provinces in 2019.

4. Discussion

Annual milk production and HYDC population in Turkey
had a significantly increasing trend in the last 28 years,
especially after 2002. A clear transformation in dairy
cattle population was observed when we analyzed the
data on the TUIK (2019) web page and in TIGEM (2017,
2018 and 2019) reports. The local indigenous breed was

replaced by HYDC breeds. Although there is not a
remarkable increase in the number of total lactating
dairy cattle, it turned out that the domestic dairy cattle
population was replaced by high milk-producing pure
culture breeds.

Table 3. Number of female cows going to slaughter
between 2017 and 2019 in 14 provinces with the highest
dairy cows’ population*

Province 2017 2018 2019
Afyon 12268 12476 15299
Antalya 6153 4515 6093
Aydin 14942 13444 25886
Balikesir 27821 14432 16635
Burdur 7941 6628 7512
Bursa 7457 10326 11746
Canakkale 7657 8003 9913
Denizli 5770 3472 6334
Edirne 6363 6174 10739
[zmir 23276 19666 26139
Kirklareli 5735 7323 10040
Konya 30406 26094 29198
Mugla 6239 5779 7341
Tekirdag 8751 8007 8604

*According to letter of Turkish Ministry of Agriculture and

Forestry dated on 15th January 2020.
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According to TIGEM (2019) livestock report, Turkey has
imported 566980 breeding cattle between 2000 and
2019, and has paid a total of 1557927243 US dollars. The
number of dairy cows that were culled and sent to
slaughter across the provinces was 781947 between
2017 and 2019. There was also a significant increase in
the number of animals sent to the slaughterhouse in the

last 3 years. This situation is normally alarming in certain
provinces especially for those having more than 10000
cullings per year. Although the number of pure culture
breeds has increased significantly, milk yield during a
lactation period per cow is still insufficient in Turkey
compared to West European countries, except for the
operation of TIGEM.
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Figure 5. Number of female animals slaughtered by provinces between 2017 and 2019.

The performance of high producing dairy cows raised in
TIGEM comparable to the West European countries, this
should be extended to all over Turkey to increase the
amount of milk produced in lactation per animal. The
reasons for this may be that the majority of dairy farming
is already in the family breeding style, metabolic and
reproductive diseases that develop due to feeding,
management and breeding. Majority of the livestock
business in Turkey appears to be a small family business
style so that over 90% of the dairy farms in the early
2000s was family breeding business with 1-10 cattle
(Vural and Fidan, 2007). It has been reported that dairy
cow enterprises consist of 90% family business type with
average of 27.8 heads and %3 large integrated business
type (Tutkun et al. 2017). In the study conducted on 95
dairy farms with at least 4 cows in farm districts of izmir,
37.9% of the enterprises were reported to have 4-15
dairy cows and 63% to 4-30 dairy cows (Uzmay, 2017).
This data shows that cattle farming business is still a
family type small business in Turkey and need to have
supports in terms of management and feeding of
especially lactating dairy cattle to increase the milk
production per head and to decrease the culling rate
since still breeding HYDC are imported in Turkey.
According to the internal profitability ratio calculations,
the profitability of HYDC farming was 15.96%, and 4.78%
in indigenous breeds in Tokat province (Altintas and
Akgay, 2010). Although the increase of pure culture
breed in the population increases the milk production
and profitability compared to indigenous breeds, it also
brings at the same time important problems in terms of
metabolic and reproductive diseases (Grimard et al.
2006; Korkmaz and Kiipliilii, 2014; Morton et al. 2016;
Ulker and Bakir, 2013). In dairy cattle farming, high milk
yield, maintenance and feeding conditions have been
reported to be the significant cause of fertility problems

(such as a decrease in conception rate) (Grimard et al.
2006). Due to the reproduction problems in HYDC, an
average of 22.6% of culling cases was reported (Ulker
and Bakir, 2013). According to a research finding of the
cost of mastitis, a loss of 528 b (equivalent to 310 L milk)
in a mild/moderate mastitis case was calculated, while
this loss can increase to 1207 b (equivalent to 710 L
milk) in severe cases. When this loss was generalized to
overall Turkey, a loss of 1385856000 b was calculated
due to mastitis (Sariozkan, 2019). Some metabolic
diseases are often seen in HYDC related to energy
metabolism (Drackley, 1999), significant increase of the
proportion of HYDC in lactating dairy cows population in
Turkey in the last 28 years will probably brought related
metabolic and reproductive disorders, which might be a
reason for the increasing culling rate in the last 3 years.
The last 3 weeks of pregnancy and the first 3 weeks of
the post-partum period is known as transition period
(Deniz et al. 2020, Drackley 1999; Grummer 1995).
According to Bell (1995), cows producing 30 kg milk
daily need 2 times more amino acids, 4.5 times more
fatty acids, and 2.7 times more glucose for lactation on
day 4 post-calving than on day 4 pre-calving. This is a
huge change and requirement for the metabolism of
HYDC, which might result in NEB and associated post-
partum metabolic and reproductive diseases (Deniz et al.
2020). Metabolic and reproductive diseases frequently
encountered in the peripartum period in 61 herds in
HYDCs are listed as follows: 7.2% milk fever (0-44.1%),
9% retained placenta (0-22.9%), 3.3% abomasum
displacement (0-14%), 3.7% ketosis (0-20%), metritis
12.8% (0-66%), 13.5% cystic ovaries (0-58.8%) and
12.8% uterine infections (0-66%). Complications during
the transition period may be more prominent in HYDC
breeds, (Fiirll et al. 2010; Grimard et al. 2006; Korkmaz
and Kiiplilii, 2014; Morton et al. 2016). Additionally, as
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found out in the present study, there is tremendous cost
for the treatment of metabolic and reproductive diseases
in HYDC, which is fluctuating among provinces. In that
case, provinces having >120000 lactating dairy cows
seem to be advantageous in terms of the cost for the
treatment of certain metabolic and reproductive
disorders. This situation might be due to the availability
of enough number of patients for the veterinarian in that
region, which might create a competition. However, the
number of veterinarians dealing with the large animals in
those regions must also be commented indeed.

5. Conclusion

Conclusively, this present retrospective study has
indicated the clear transformation of lactating dairy
cattle population from indigenous tradition breed
producing low milk yield per lactation to HYDC breed
producing high milk yield per lactation between 1991
and 2019. This did simultaneously increase the annual
milk production from 8.6 mio tons in 1991 up to 20.7 mio
tons in 2019. However, due to well-known problems in
terms of genetic, management and feeding of HYDC, both
early culling rate and incidence and cost of metabolic and
reproductive diseases will be a costly long-term problem
unless certain measures are taken. It was thought that
dairy cows with high milk yield go to slaughter at an
early age due to different health problems, which result
in economic loss for Turkey and additional costs for the
farmers.
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Ozet: Ag1z saghgy, genel saghgin ayrilmaz bir parcasidir. Cocuk doktorlarinin bebekleri ve ¢ocuklar: dis hekimlerinden daha erken
gorme olasiligl oldukga yiiksektir. Cocuk doktorlari, ¢ocuklardaki oral hastaliklarin 6nlenmesi ve yodnetimi konusunda ailelere
tavsiyede bulunabilecek en dogru kisilerdir. Bu ¢alismanin amaci, Trakya bélgesinde c¢alisan c¢ocuk doktorlari arasinda agiz
hastaliklarinin 6nlenmesine iliskin bilgi, tutum ve uygulamalar: belirlemektir. Trakya bolgesinde gorev yapan 69 ¢ocuk doktoruna
kesitsel anket c¢alismasi yapildi. Cocuk doktorlarina sosyo-demografik bilgileri iceren ve agiz ve dis saghg ile ilgili bilgilerini,
tutumlarini ve uygulamalarini degerlendiren sorular soruldu. Demografik veriler ile ankete verilen cevaplar arasindaki iliskiyi
belirlemek icin Pearson Ki-kare testi kullanildi. Hekimlerin ¢ogu ¢ocuk doktorlarinin dis ¢iirigiiniin 6nlenmesi ve agiz saghiginin
saglanmasinda 6nemli roli oldugunu, bunun i¢in agiz boslugu ve dislerin muayenesini yapmalariin gerektigini, ancak koruyucu agiz
saghgi uygulamalar1 hakkinda daha ¢ok bilgiye gereksinim duyduklarini belirtmislerdir. Hekimlerin %43,5i ilk dis hekimi ziyaretinin
ilk stit disi ¢ikar ¢ikmaz yapilmasi gerektigini, %45,1’i agiz dis temizliginin ilk siit disi ¢iktiktan sonra baslanmasi gerektigini, %13’t dis
¢lirigiiniin ilk belirtisinin dislerde goriilen beyaz lekeler oldugunu bildiklerini ifade etmislerdir. Dis ¢iiriiklerinin énlenmesiyle ilgili
cocuk doktorlarinin bilgilendirilmesi koruyucu dis hekimligi acisindan 6nem arz etmektedir.

Anahtar kelimeler: Dis ciiriigt, Agiz sagligi, Cocuk doktorlari

Knowledge, Attitude, Training and Practices of Pediatricians in Relation to the Prevention of Oral Diseases in
Thrace Region

Abstract: Oral health is an integral part of general health. Pediatricians are more likely to see babies and children earlier than dentists.
Pediatricians are the right people to advise families on the prevention and management of oral diseases in children. The aim of this
study was to determine the knowledge, attitudes and practices related to the prevention of oral diseases among pediatricians working
in the Thrace region of Turkey. A cross-sectional questionnaire was conducted to 69 pediatricians working in the Thrace region of
Turkey. Pediatricians were asked questions that included socio-demographic information and evaluated their knowledge, attitude and
practices of oral and dental health. Pearson’s chi-square test was used to determine the relationship between the demographic data
and answers to the questionnaire. Most of the pediatricians stated that pediatricians play an important role in prevention of dental
caries and oral health, they need to examine the oral cavity and teeth for this, but they need more information about preventive oral
health practices. 43.5% of the pediatricians knew that the first dentist visit should be done as soon as the first primary tooth eruption,
and 45.1% knew that oral tooth cleaning should start after the first primary tooth eruption, 13% of the pediatricians knew that the
first sign of tooth decay was the white spots on tooth surface. Informing pediatricians about the prevention of dental caries is
important for preventive dentistry.
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1. Giris karbonhidrattan zengin diyet, gecikmis ilk dis hekimi
Dis ciiriikleri diinya iizerinde goriilen en yaygin kronik muayenesi erken ¢ocukluk ¢agi cliriiklerinin gelismesine
enfeksiy6z hastaliklardan biridir. Erken cocukluk ¢agi sebep olur (AAPD, 2019/2020). ECC'nin genel olarak
ciriikleri (ECC), siit disleri siirdiikten hemen sonra sosyoekonomik diizeyi diisiik, diyetlerinde seker icerikli
baslayip, hizl ilerleyen ciiriiklerdir (Skeie ve ark., 2006). besinleri sk tiiketen, ebeveynleri dusik eBitim

Ebeveynler tarafindan ¢ocuklarin oral hijyen bakimlarina seviyesine sahip bebeklerde goriilme olasiligl yiksektir

gec yasta baslanilmasi, geceleri biberon ile stk beslenme, (Mobley ve ark., 2009). Bu hastalik sadece dislere zarar
vermekle kalmaz, ayni1 zamanda agiz boslugunun ve diger
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viicut sistemlerinin rahatsizliklarindan  sorumludur
(Newacheck ve ark, 2000). ECC'nin tedavisi; yiiksek
maliyetli ve olasi saglik riskleri iceren sedasyon/genel
anestezi yontemlerini gerektirmesi, tedavi sonrasinda
siklikla tekrarlanmasi sebebiyle ECC
yonetiminde hastalik silireglerinin  6nlenmesi ve
durdurulmasina daha fazla 6nem verilmelidir (Berkowitz
ve ark., 2011; Sinner ve ark., 2014).

Cocuk doktorlar;, ¢ocugun yasaminin ilk yillarinda
yaptiklar1 rutin kontrollerde aileler ile sik goriismeleri
nedeniyle, cocuklardaki agiz hastaliklarinin 6nlenmesi
hakkinda tavsiyelerde bulunabildikleri icin 6nem arz
ederler.

Amerikan Pediatrik Dis Hekimleri Birligi (AAPD), ¢ocuk
doktorlarinin tiim ¢ocuklarda 6 ayliktan itibaren agiz
saghg risk degerlendirmesi yapmalari icin egitilmeleri
gerektigini vurgulamaktadir. AAPD bebeklik déneminde
baslatilan profesyonel agiz saghg uygulamalarinin
cocukluk ve ergenlik doneminde de siirdiiriilerek hayat
boyu agiz dis saghginin

lezyonlarin

korunmasinin  6nemini
vurgulamaktadir (AAPD, 2018). Profesyonel agiz saghgi
uygulamalar1 ve siklif1, hastanin bireysel ihtiyaclarina ve
risk faktorlerine dayanmaktadir. Bebeklik déneminden
itibaren yapilan kontroller agiz dis saghg icin yasam
boyu siirecek olumlu aliskanliklarin kazanilmasina katki
saglayacaktir. Ciiriik onleyici uygulamalar, ciirtiklerin
erken tespiti ve yonetimi, ¢ocugun agiz, dis ve genel
saghiginin devamhiliginda 6nemlidir. Dental hastaliklarin
gecikmis tanisi, daha kapsamli ve yiliksek maliyetli
tedavileri gerektiren siddetli sorunlara neden olabilir.
Cocuk doktorlar1 ve ¢ocuk dis hekimleri arasinda genel
saghk ve agiz dis saghginin devamliligl i¢in is birligi
esastir (AAPD, 2018).

Cocuk saghgl uzmanlarinin agiz
programlariyla ilgili bilgi, tutum ve uygulamalarina ne
Olciide katildig1 konusuna odaklanan diinya ¢capinda (Di
Giuseppe ve ark., 2006; Prakash ve ark., 2006; Murthy ve
ark., 2010; Peedikayil ve ark., 2013; Niranjan ve ark,
2014; Wagner ve ark, 2014; Indira ve ark, 2015) ve
tilkemizde konuyla ilgili olarak daha 6nce yayinlanmis
¢alismalar mevcuttur (Sandalli ve ark., 2007; Sezer ve
ark.,, 2013; Akyildiz ve ark., 2015; Arikan ve ark., 2018).
Bu tlir calismalar c¢ocuk doktorlarinin agiz sagligi
hakkinda bilgi diizeylerini, tutumlarini ve oOnleyici

saghgl onleyici

programlarin  uygulanmasindaki
arttirmak adina 6nemlidir.

Bu arastirmanin amaci, Tirkiye'nin Trakya boélgesinde
gorev yapmakta olan ¢ocuk doktorlarinin agiz
hastaliklarinin 6nlenmesine iliskin bilgilerinin ve giincel
uygulamalarinin  arastirillmas1 ile ¢ocuklarda oral
hastaliklarin 6nlenmesinde ¢ocuk doktorlarinin 6énemli
hakkinda  farkindalik

basar1 diizeylerini

bir konumda olmalari

olusturmaktir.

2. Materyal ve Yontem

Kesitsel bir anket c¢alismasi olan bu arastirmada, ¢ocuk
doktorlarinin bebek ve ¢ocuklarda agiz ve dis saghiginin
saglanmasi ile ilgili bilgi diizeylerini, davranis ve

gorislerini degerlendiren sorulara yer verildi. Bes farkli
béliimden olusan anket formlari, Trakya Universitesi Tip
Fakiiltesi Cocuk Saglig1 ve Hastaliklar1 Anabilim Dali’'nda
gorev yapan c¢ocuk doktorlari ile Trakya boélgesinde yer
alan Edirne, Kirklareli, Tekirdag ve Canakkale il ve
ilcelerinde  yer alan 6zel hastane ya da
muayenehanelerde calisan gocuk
yonlendirildi. ik béliim cinsiyet, yas, haftalik mesai saati,
bir giinde muayene edilen hasta sayisi, meslekte gecirilen
yil sayis1 gibi sosyo-demografik bilgileri icermektedir.
ikinci bsliim, oral hastaliklar icin pediatrik risk faktérleri
hakkindaki bilgi diizeyini 6lcen sorulari igermektedir.
Uciincii ve dérdiincii  boliimlerde
hastaliklarinin 6nlenmesi, muayene ve tedaviye iliskin
tutum ve davraniglar1 hakkinda sorular soruldu. Besinci
béliimde ise, cocuk doktorlarina agiz saghgi konusundaki
bilgilerinin kaynagi ve ne siklikta yenilendigi hakkinda
sorular soruldu.

Demografik veriler ile anket icerisinde yer alan sorulara
verilen cevaplar arasindaki iliskinin tespitinde Pearson
Ki-kare testi kullanildi (Onder, 2018).

2.1. Etik Beyan

Helsinki Insan Haklan Bildirisi ile ilgili kilavuz ilkelere
uygun olarak yiritilmiis olan ¢alismamiz i¢in Trakya
Universitesi Tip Fakiiltesi Arastirma Etik Kurulu’ndan
TUTF-BAEK 2019/350 karar numarasi ile etik onay
alindi. Katihmcilardan bilgilendirilmis yazili onam
alinmis olup, yanitlarin gizliligi saglanmistir.

doktorlarina

doktorlara agiz

3. Bulgular

Calismamiza katilan 69 hekimin demografik verileri
yluzde olarak Tablo 1’de yer almaktadir. Hekimlerin
%75,4'0 30 yas ustli ve %63,7’si 5 yildan daha uzun
stiredir gorev yapmis olduklarini belirtmistir. Hekimlerin
cinsiyeti, yasi, meslekte gecirdikleri siireler, mesai
saatleri, giinlik baktiklar1 hasta sayis1 ya da kendi
¢ocuklarinin olup olmamasi hi¢bir soruda anlamh sonug
farklihgina sebep olmamistir (P > 0,05).

Tablo 1. Anketi dolduran hekimlere ait demografik
veriler

Parametre Deger (%)
Cinsiyet
Kadin 48,8
Erkek 51,2
Haftada 40 saat ve lizeri ¢alisan hekim 91,3
Bir is giinlinde 40’tan fazla hasta 435

muayene eden hekim

Cocuk doktorlarinin agiz saghgr hakkindaki genel
bilgilerinin degerlendirildigi kisimda elde edilen veriler
Tablo 2’de yiizde olarak verilmistir. Arastirmanin
sonuglarina gore ¢ogu, ¢lirik yapan
anneden

hekimlerin

bakterilerin dogumdan sonra bebege
gecebilecegini, tedavi edilmeyen ¢iiriikklerin ¢ocugun
genel saghg ve gelisimini etkileyebilecegini, dis

¢lirtigliniin 6nlenebilir oldugunu ve dis firgalama egitimi
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verilmesi i¢in tim dislerin ¢ikmasinin beklenmesine
gerek olmadigini ifade etmislerdir. Hekimlerin tamami
ise gece uykusunda biberon ile beslenmenin, meyve suyu
ve gazh iceceklerin ¢ocuklarda dis ciiriiklerine neden
olabilecegini belirtmislerdir.

Calismaya katilan hekimlerin ¢ogu c¢ocuklarda dis
clirigiiniin 6nlenmesi ve agi1z saghginin siirdiiriilmesinde
kendilerinin rol oynadiklariny, ¢iirtik stiphesi durumunda
ebeveynlerin bilgilendirilip yonlendirilmesi gerektigini
ve ailelerin ¢ocuk doktorlar: tarafindan koruyucu agiz

Cocuk doktorlarinin agiz hastaliklarinin  6nlenmesi sagligt  uygulamalar1  hakkinda  bilgilendirilmesi

hakkindaki tutumlarinin degerlendirildigi kisimda elde gerektigini belirtmistir.

edilen veriler Tablo 3’te ylizde olarak yer almaktadir.

Tablo 2. Cocuk dis hekimligi ile ilgili genel bilgileri 6lcmeye yonelik sorular

Parametre Evet (%) Hayir (%) Bilmiyorum (%)
Ik siit disi ortalama 6 aylikken siirer. 87 13 0
Siit disleri ortalama 3 yasinda tamamlanir. 87 4,3 8,7
Cocuklar ilk dis hekimi ziyaretlerini ilk siit disi siirer siirmez 43,5 52,2 4,3
yapmalidir.
Bebek ve ¢ocuklarda dis temizligine ilk siit disi ¢iktiktan sonra 45,1 36,2 8,7
baslanmalidir.
Ebeveynler dogumdan itibaren her 6giin sonrasi ¢ocuklarinin agiz 52,2 43,5 4,3
boslugunu temizlemeye baslamalidir.
Cocuklarin disleri firgalanirken kullanilacak macun miktari siiriinti 82,7 4,3 13
seklinde veya piring tanesi kadar olmalidir.
Gece uykusunda biberonla beslenme dis ciiriiklerine neden olabilir. 100 0 0
Sukroz en karyojenik sekerdir, dis ¢liriiklerine neden olabilir. 73,9 4,3 21,8
Meyve suyu ve gazli icecekler dis ¢iirtiklerine neden olabilir. 100 0 0
Dis ¢liriigiiniin ilk belirtisi dislerde goriilen beyaz lekelerdir. 13 17,4 69,6
Siit disleri tedavi edilmemelidir. 8,7 91,3 0

Tablo 3. Pediatristlerin agiz hastaliklarinin 6nlenmesine yonelik tutumlarinin degerlendirilmesi

Parametre Evet (%) Hayir (%) Bilmiyorum (%)
Cocuk doktorlari agiz boslugu ve muayenesi yapmalidir 95,7 4,3 0
Floriir takviyesi dis ¢iirtigiiniin 6nlenmesinde 6nemlidir 78,3 8,7 13

Cocuk doktorlarinin agiz ve dis saghgi konusundaki
uygulamalarinin degerlendirildigi kisimda elde edilen
veriler Tablo 4’te yiizde olarak ifade edilmistir. Hekimler
ailelere oral hijyenin énemi konusunda bilgi verdiklerini
ve hekimlerin %13’ti gérev yaptiklan il ve ilgelerinde
icme suyu flor oranlar1 hakkinda bilgileri oldugunu
bildirmistir. Hekimlerin ¢ogu hastalarin beslenme
aliskanliklarini  degerlendirdiklerini, ebeveynlere ve
bakicilara agiz dis saglig ile ilgili bilgi verdiklerini, ¢liriik
teshis cocuklari dis

ettiklerinde hekimine

yonlendirdiklerini, ebeveynlere karyojenik gidalarin
tliiketimiyle ilgili olarak diyet dnerilerinde bulunduklarini
ve cocuklarinin  dislerini  fircalamalar1  gerektigi
konusunda tavsiyede bulunduklarini bildirmistir.

Cocuk doktorlarinin agiz ve dis saghigi konusunda bilgi
edinme kaynaklarinin degerlendirildigi kisimda elde
edilen veriler Tablo 5’te yiizde olarak ifade edilmistir.
Hekimlerin tamami agiz hastaliklarinin 6nlenmesiyle
ilgili daha fazla bilgiye ihtiyaclari oldugunu bildirmistir.
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Tablo 4. Pediatristlerin agiz dis sagligi konusundaki uygulamalarinin degerlendirilmesi

Parametre Evet (%) Hayir (%)
Hastalarinizin beslenme aligkanliklarini degerlendiriyor musunuz? 95,6 4,4
Ag1z - dis muayenesini hangi siklikta 6neriyorsunuz?

Yilda 1 kez 30,4

6aydal 65,2

Problem varliginda 4,3
Hangi yasta ilk oral saglik muayenesini yapiyorsunuz?

Dogumdan hemen sonra 21,7

0-2 yas 65,2

2 yas uzeri 13,1
Flortir tabletler ile ilgili bilginiz var m1? 49,3 50,7
Ailelere florlu dis macunu hakkinda bilgi veriyor musunuz? 13 87
Ebeveynlere ¢cocuklarinin dislerini fircalamalarini tavsiye ediyor musunuz? 100 0
Ebeveynlere veya bakicilara dis ¢ikarma, dis bakimi ve ¢ocuklarin agiz sagligi hakkinda 56,5 43,5
danigmanlik yapiyorum.
Karyojenik gida konusunda ebeveynler veya bakicilara diyet énerilerinde bulunuyorum. 52,2 47,8
Cocuklarin dislerini ¢iirtik agisindan rutin olarak muayene ediyorum. 39,1 60,9
Tanimladigim bir ¢lirigl ¢cocugun dosyasina kaydediyorum. 47,8 52,2
Clrigi olan ¢ocuklarin ebeveynlerine dis hekimine gitmelerini 6neriyorum. 100 0
Clrigii olan bir cocugu teshis ettigimde direk dis hekimine konsulte ederim. 52,2 47,8

Tablo 5. Pediatristlerin agiz hastaliklar1 konusunda bilgi
kaynaklarinin degerlendirilmesi

Parametre Deger
Agiz  hastaliklarinin  Bilgi almiyorum 43,4**
onlenmesi  hakkinda Bilimsel dergiler 17,3
nereden bilgi Meslektaslar 30,4
aliyorsunuz? Uzmanlik dersleri 17,3
Diger 13
Agiz  hastaliklarinin
Onlenmesi  hakkinda
daha fazla bilgiye 100
ihtiyacim oldugunu
diistiniiyorum.

Degerler yiizde (%) olarak degerlendirilmistir.
**Soruda coklu segenek isaretlenebildigi i¢in oranlarin toplami
%100t asmaktadir.

4. Tartisma

Bu c¢alismada, Trakya bdlgesinde c¢alisan ¢ocuk
doktorlarinin bebek ve cocuklarda agiz-dis saglig ve oral
hastaliklarin 6nlenmesi konusundaki bilgi diizeyleri,
tutum ve uygulamalar1 degerlendirilmistir.

AAPD giincel tedavi rehberleri ile ilk dis muayenesinin,
cocugun ilk disi ciktifi zaman ve 12 ayliktan geg
olmayacak sekilde yapilmasini o6nermektedir (AAPD,
2018). Arastirmamiza katilan ¢ocuk doktorlarinin
%43,5’i ilk dis hekimi ziyaretinin ilk siit disi siirer sirmez
yapilmasi gerektigini bildirirken, konuyla ilgili yapilan
onceki calismalarda ilk dental muayenenin yapilma
zamanmiyla ilgili farkh  gorisler Cocuk

doktorlarinin ilk dental muayenenin 0-1 yas icinde

vardir.

olmas gerektigini bildiren ¢alismalarin (Niranjan ve ark.,
2014; Akyilldiz ve ark, 2015) yam sira, c¢ocuk
doktorlarinin ilk dental muayenenin 2-3 yasindan sonra
yapilmasinm 6nerdigi ¢calismalar da mevcuttur (Ismail ve
ark 2003; Prakash ve ark., 2006; Wagner ve ark., 2014).

Cturiikk riskini  belirlemede c¢ocuklarin  beslenme
aliskanlklary, biberon veya emzik kullanimi gibi
faktorlerin  degerlendirilmesi gerekmektedir. Cocuk

doktorlar1 tarafindan bebeklerin gelisimi, genel saghgi,
hastaliklara karsi1 bagisiklik kazanmalar: i¢in uzun stire
anne siitii ile beslenmeleri gerektigi vurgulanmaktadir.
Besin degeri yliksek olan anne siitii ile beslenme seklinin
ve siliresinin ¢ilirik olusumunda risk faktorii olmadigi
bildirilmekte, fakat geceleri sik araliklarla ve 1 yas
sonrasli giinde 7’nin lizerinde anne siiti ile beslenmenin,
gece beslenmelerinde seker icerigi yiiksek olan meyve
sulari, mamalar, balli siitlerin verilmesinin giirtik riskini
arttirabilecegi bildirilmektedir (Araz ve ark, 2015).
Cocuk doktorlar1 1 yas sonrasi uzun stireli biberon
kullaniminin birakilmas: i¢in aileleri bilgilendirmeli,
bebeklikten itibaren beslenme sonrasi dislerin ve agiz
boslugunun temizlenmesi gerektigini
anlatmalidir. Konuyla ilgili olarak yapilan ¢alismalarda
cocuk doktorlari, hastalarin beslenme aligkanlhklarini
degerlendirdiklerini bildirmislerdir (Di Giuseppe ve ark.,
2006; Akyildiz ve ark, 2015; Arikan ve ark.; 2018).
Murthy ve Mohandas (2010) yaptiklar1 ¢alismada, ankete
katilan ¢ocuk doktorlarinin %50’den fazlasi, Sandalli ve

ailelere

ark. (2007) yaptiklar1 ¢alismada c¢ocuk doktorlarinin
%44,1’i, Sezer ve ark. (2013) yaptiklar1 arastirmada
hekimlerin %11,2’si, Indira ve ark. (2015) yaptiklar
calismada ise ¢ocuk doktorlarinin %75’i ECC’'nin biberon
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ile beslenen ¢ocuklarda goriildtigiinii belirtmislerdir.
Literatiirde, uzun silire emzirilen ve/veya emazirilerek
uyuyan ¢ocuklarda da ECC riskinin arttig1 gosterilmistir
(Brice ve ark., 1996). Bu arastirma, calismaya katilan
¢ocuk doktorlarinin ¢ogunun bebeklerin sik seker alimi,
gece beslenmesi ve kotii agiz hijyenlerinin dis ¢lirtigliniin
olast risk faktorleri olarak kabul ettigini ortaya
koymustur.

AAPD, 3 yasindan kii¢iik ¢ocuklarin siiriintii seklinde az
bir miktar, 3-6 yas arasindaki c¢ocuklarin ise bezelye
biytkligi kadar floriirlii dis macunu ile glinde 2 kez
yumusak fir¢alar ile ebeveynler tarafindan fircalanmasini
onermektedir (AAPD, 2019/2020). Yapilan bu ¢alismada,
¢ocuk doktorlarinin floriirlii dis macunu ve i¢cme
suyundaki florid oranlari ile ilgili sorulara yiiksek oranda
cevap vermekten kacinmalari, konu hakkinda daha fazla
bilgi sahibi olmalar1 gerektiginin gostergesi olabilir.
Giiniimiizde flortr kullanimi konusundaki tartismalar ve
florozis riski goz oniine alindiginda, doktorlarin konu
hakkinda bilgilendirilmeleri gerektigi aciktir.

Ag1z saghgl degerlendirmesi genel muayenenin bir
pargasi olmalidir boylece ¢ocuk doktorlari erken giirtiik
olusumunun tespit edilmesi ve dnleyici dis tedavileri i¢in
cocuklar dis hekimine yénlendirebilir. italya, Hindistan
ve Amerika Birlesik Devletleri'nde yapilan calismalarda
cocuk doktorlar1 rutin olarak agiz ve dis muayenesi
yaptiklarim bildirmislerdir (Di Giuseppe ve ark. 2006;
Lewis ve ark., 2000; Indira ve ark., 2015). Bu arastirmaya
katilan ¢ocuk doktorlar1 da %95,7 oranla agiz boslugu
muayenesi yapmalar1 gerektigini belirtmistir. Daha énce
yapilan benzer calismalarda da katilimcilarin %50’den
fazlasi, ¢cocuk doktorlarinin hastalarina agiz dis saghgi
aliskanliklarinin kazandirilmasinda olduk¢a énemli rol
oynadilarini ve bunu bildiklerini ifade etmistir (Prakash
ve ark, 2006; Sandalli ve ark, 2007; Murthy ve ark,
2010; Sezer ve ark. 2013). Cocuk doktorlarinin ¢ocuk
hastalarla daha erken ve sik karsilastiklar1 ve oral
hastaliklarin teshisinde
oynayabilecekleri géz oniine alindiginda, tilkemizdeki

erken onemli rol
cocuk doktorlarinin konu hakkinda bilgilendirilmesi ve
tesvikinin gerekliligi ortaya ¢cikmaktadir.

Cocuklarda siklikla karsilasilan dis ¢liriigii ve gingivitis
gibi problemlerin en Onemli sebeplerinden biri de
yetersiz oral hijyen aligkanliklaridir. Akyildiz ve ark.
(2015) Aydin ilinde yaptiklar1 g¢alismaya katilan
hekimlerin %631, kotii oral hijyenin ¢lirtik olusumuna
neden oldugunu, Di Giuseppe ve ark. (2006) yaptiklari
calismada ise hekimlerin %98’i kotii oral hijyenin dis
clirigii icin risk faktori oldugunu, %941 ise yetersiz oral
hijyenin gingivitis icin risk faktorii oldugunu belirtmistir.
Diizenli dis firgalama, aliskanliklarinin
diizenlenmesi gibi dnlemlerle bu problemlerin 6niine
gecilebilecegi bilinmektedir. Di Giuseppe ve ark. (2006)

beslenme

calismasinda; hekimlerin %86’s1 yetersiz dis fircalamanin
dis ¢lirtigi icin risk faktorii oldugunu, %841 yetersiz dis
fircalamanin gingivitis i¢in risk faktéri oldugunu
belirtmistir. Yapilan bu arastirmada hekimlerin biiytk bir
¢ogunlugu beslenme

hastalarin aliskanliklarini

degerlendirdiklerini, ailelere oral hijyenin 6nemi
konusunda bilgi verdiklerini ve tamami ailelere
cocuklarinin diglerini fircalamalarini tavsiye ettiklerini
bildirmeleri, yetersiz oral hijyenin ¢iirtik olusumunda rol
oynadigini bildiklerini gostermektedir.

Tip fakiiltelerinde verilen egitimin, ¢cocuk doktorlarinin
agiz dis saghg ile ilgili bilgi diizeylerini gelistirmek
acisindan  yetersiz oldugunu gosteren calismalar
mevcuttur (Lewis ve ark., 2000; Krol, 2004; Peedikayil ve
ark., 2013). Bu arastirmaya katilan hekimlerin tamami
agiz hastaliklarinin 6nlenmesi i¢in daha fazla bilgiye
ihtiyaci oldugunu belirtmistir (Tablo 5). Bu sonuglar
15181inda, tip egitiminin ¢ocuk saghgr ve hastaliklari
uzmanlik miifredatinda agiz dis saghg ile ilgili bilgi ve
beceri diizeylerini gelistirecek olan egitim programlarina
daha fazla yer verilmeli, yeni egitim programlarini
gelistirmek icin tesvik saglanmalidir. Bebek ve ¢ocuklarin
agiz ve dis saghgl hakkinda c¢ocuk doktorlarini
bilgilendirmek ve bu bilgilerin giincelligini devam
ettirebilmek i¢cin uzmanlik sonrasi egitim ve kurslarin
dizenlenmesi desteklenmelidir. Ayrica pediatrinin
bilimsel dergilerinde dis hekimligi ile ilgili iceriklere daha
fazla yer verilmesi, agiz sagligi hakkinda farkindaligin
¢ogalmasini saglayabilir.

4. Sonu¢

Bu arastirma, ¢alismaya katilan hekimlerin koruyucu dis
hekimligi ve dis cirtiklerinin 6nlenmesiyle ilgili daha
gosterdi. Cocuk
doktorlari, rutin genel saglik kontrollerinde g¢ocuklarin

fazla bilgilendirilmeleri gerektigini
dis muayenelerini de yaparak ebeveynleri bilgilendirmeli
ve gerektiginde ¢ocuklar1 dis hekimlerine Kkonsiilte
etmelidir. Cocuk doktorlar1 ve dis hekimleri arasindaki
iletisimin devamliligi esas olmalidir.

Bu c¢alismanin sonuglarina goére, ¢ocuk doktorlarinin
AAPD'nin giincel onerilerini takip etmesi, koruyucu dis
hekimligi konularina tibbi miifredatta daha fazla yer
verilmesi, siirekli egitim programlarinin uygulanmasi ve
koruyucu dis hekimligiyle ilgili ¢calismalara tip dergileri
ve kongrelerinde daha fazla yer verilmesi dnerilebilir. Bu
konular hakkinda bilgilendirici brosiir veya posterler ile
de hekimlerin bilgilerinin giincelligi saglanabilir.

Katki Orani Beyani

NO; arastirmay tasarladi. SBK, KYS ve EB; arastirmanin
verilerini topladi. NO ve SBK; sonuglari yorumladi. NO ve
SBK; makaleyi yazdi. Tim yazarlar makaleyi goézden
gecirdi ve onayladiklarini beyan etti.

Catisma Beyani
Yazarlar bu c¢alismada hig¢bir ¢ikar iliskisi olmadigini
beyan etmektedirler.
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Abstract: Decision trees are data mining techniques for extracting hidden knowledge from large databases. This study was performed
to establish the risk factors associated with halitosis by applying a decision tree model in a Turkish population and examining the
interactions between these factors. We obtained data from a total of 1.290 patients, consisting of 645 patients with halitosis and 645
healthy controls. The subjects’ demographic characteristics, smoking status, alcohol intake, medical history and medications were
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as caries, periodontal diseases, tongue coating, and oral cavity pathologies. Halitosis level was evaluated using an organole ptic scale.
All data were subjected to classification tree analyses. Halitosis was significantly more common in patients with (80.9%) than without
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1. Introduction

Halitosis, also known as oral malodour or bad breath, is
defined as an unpleasant or offensive odour emanating
from the mouth and breath that is noticed by others
(Kapoor et al., 2016). It is divided into three categories
(ie, genuine halitosis, pseudo-halitosis, and
halitophobia) (Murata et al, 2002). A diagnosis of
genuine halitosis is made in cases in which obvious
malodour with intensity beyond the socially acceptable
level is perceived and can be treated with methods that
eliminate the etiological factors such as poor oral
hygiene, periodontal diseases, or systemic conditions.
Patients who complain of halitosis but who have no
obvious malodour perceptible to others are diagnosed
with pseudo-halitosis. A diagnosis of halitophobia is
made in patients who still believe that they have bad
breath after treatment of either genuine or pseudo-
halitosis; such patients are referred to a mental health

specialist for effective management (Van den Broek et al.,
2007).

The causes of halitosis are multifactorial (Résing et al.,
2015; Oyetola et al,, 2016), and with both oral and non-
oral factors as sources (Eldarrat, 2016). The oral sources
of halitosis include necrotic pulpal exposure, deep
lesions, food impaction, oral infections,
periodontal diseases, faulty restorations, unclean
dentures, reduced salivary flow, and poor oral hygiene
including not brushing and flossing (Van den Broek et al,,
2007; Cortelli et al., 2008; Nazir et al,, 2017). The non-
oral sources of halitosis are poor eating habits and
systemic  diseases such as respiratory and
gastrointestinal conditions, some metabolic diseases,
carcinomas, and certain medications (Van den Broek et
al, 2007; Nazir et al, 2017). Co-factors that facilitate
halitosis include stress, reduced quantities of saliva,
smoking, high coffee consumption, and onions, garlic, and
spicy food (Schumacher et al.,, 2017).

carious
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It is important to manage or control halitosis, as oral
malodour can have negative effects on quality of life and
human relationships. Diagnosis of halitosis requires a
series of systematic steps including medical history
taking,  halitosis-specific =~ questionnaire,  clinical
examination, and specific tests to assess/quantify the
problem (Codinach and Salas, 2010). There are different
subjective and objective methods for determining the
presence of halitosis, with the organoleptic test
considered the gold standard. However, several systems
have been designed to objectively determine the
presence of the volatile sulphur compounds responsible
for halitosis including sulphide monitors, gas
chromatography, and the BANA test (N-benzoyl-DL-
arginine-2-naphthylamide).
involves the identification and elimination of the
underlying cause, if possible the reported prevalence of
halitosis ranges from 14% to >50% in different
populations (Zhang et al, 2016). The incidence of
halitosis is reportedly about 28% in Turkish individuals
>60 years old (Nalcaci and Baran, 2008). Bad breath is a
universal problem in both sexes and in all age groups in
different cultures and societies (Nalcaci and Baran,
2008).

Data mining is a retrospective computational method for

Treatment of halitosis

extracting knowledge from large databases. It involves
many different algorithms for performing different tasks,
all of which attempt to identify a model that best
describes the properties of the data being examined.
Different algorithms are used in data mining procedures
including traditional statistical methods (e.g, linear
regression analyses), neural networks, association rule
mining, and decision trees (Kurt et al., 2008; Alizadehsani
etal, 2013; Tayefi et al,, 2017a; Tayefi et al.,, 2017b). The
data mining technique, Classification and Regression
Tree (CART) analysis, is an innovative and powerful
statistical technique with significant clinical utility. CART
analyses use a decision tree to classify data. As the trees
are clear and easy to interpret, CART is widely used in
medicine(D’Alisa et al, 2006; Kurt et al, 2008;
Alizadehsani et al.,, 2013; Barlin et al.,, 2013: Patel et al.,
2014; Zimmerman et al,, 2016; Tayefi et al., 2017a; Tayefi
et al, 2017b), biology (Vayssieres et al, 2000) and
psychology (Rosenfeld et al,, 2005). In addition, the CART
technique has recently been used in dentistry (Ito et al,,
2011; Arino et al,, 2016; Machuca et al., 2017).

This study investigated the risk factors associated with
halitosis by applying a decision tree model in a Turkish
population and examined the interactions between these
factors. These results will be useful for identifying
patients at increased risk for halitosis.

2. Material and Methods

This study included 645 patients who attended the clinic
complaining about bad breath, and 645 healthy controls
were selected among people who attended clinics for
routine dental assessment. The subjects with halitosis
were patients who presented to our Oral Diagnosis clinic

because of halitosis or perceived halitosis. We obtained
data from a total of 1290 patients. Patients who
complained of bad breath or those with perceivable
halitosis on clinical examination were included in the
study. Patients <18 years and those who did not provide
consent were excluded from the study. The healthy
subjects had no halitosis and none of the non-oral risk
respiratory and
gastrointestinal conditions, metabolic diseases,
carcinomas, and certain medications. Subjects >18 years
old, who provided consent, and were not pregnant or
breastfeeding, were included in the healthy control
group. The subjects’ oral health status and halitosis levels

factors for halitosis such as

were assessed. Assessment of oral health status included
dental caries, periodontal status, dental plaque, oral
cavity pathologies, dental crowding, tongue coating, and
prosthetic factors, such as non-cleaning of the dental
bridge body, keeping dentures in at night or not regularly
cleaning dentures and poorly adapted restorative
crowns. Halitosis levels were assessed using the
organoleptic scale established by Rosenberg et al. (1992).
This scale ranges from 0 to 5, where 0 represents no oral
alodour; 1, barely noticeable odour; 2, slight but clearly
noticeable odour; 3, moderate odour; 4, strong odour;
and 5, extremely strong odour. Scores of 0 and 1 were
assigned to the group with normal odour/no presence of
halitosis (healthy controls), and individuals with a score
22 were assigned to the group with malodour/presence
of halitosis. In addition, medical history and medications
related to oral health and halitosis, smoking status and
demographic factors (age, sex) were also investigated
and noted.

The classification tree method allows visualization of
discrete dependent variables and the relationships
between independent and dependent variables through
visual nodes (Yamauchi et al, 2001; Chang et al. 2006;
Hebert et al,, 2006). The initial node, called the root node,
is the most heterogeneous. The following nodes (child
nodes) are more homogenous compared to the root node,
with the terminal node being the most homogenous
(Camdeviren et al, 2007). Establishment of the
classification tree begins from the root node, which
completely includes all dependent and independent
variables. The aim of the tree is to separate the terminal
node from child nodes homogeneously at the highest
level, and to exclude those variables that are not related
to the dependent variable. This latter processing is called
splitting. We used the classification tree method to
evaluate the effects of independent variables on halitosis
and the effects of interactions effects among the factors.
The growth method featured chi-square automatic
identify the independent
(predictor) variable exhibiting the strongest interaction

interaction detection to

with the dependent variable. The algorithm selects a set
of predictors, examines their interactions, and predicts
the optimal value of the dependent variable, eventually
creating a classification tree. All statistical analyses were
performed using SPSS ver. 15.0 for Windows. P < 0.05
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was taken to indicate statistical significance.
2.1. Ethical Consideration

This study was approved by the Human Ethics
Committee (Approval No. 2018/4-22) and was
performed in accordance with the Declaration of
Helsinki.

3. Results
The descriptive statistics of halitosis in accordance with
oral health problems, smoking, systemic diseases,

respiratory  problems, age, alcohol intake,
gastrointestinal conditions and medications are given in
Table 1. The structure of the optimum tree is shown in
Figure 1.

sex,

Table 1. Descriptive statistics and the effects of various factors on halitosis

Group
Halitosis Control
n % n %
645 50 645 50
Risk factor Yes No
Oral Health problems 627 48.6 663 51.4
Smoking status 402 31.2 888 68.8
Alcohol intake 171 13.3 1119 86.7
Medications 190 14.7 1100 85.3
Respiratory diseases 1075 83.3 215 16.7
Gastrointestinal diseases 150 11.6 1140 88.4
Systemic diseases 388 30.1 902 69.9
Mean SD Mean SD
Age 35.06 11.56 34.72 12.35
Sex Female Male
n % n %
599 46.4 691 53.6
Halitosis
Haode O
Category % n
™ Control 500 645
M Halitesis 50,0 6§45
Total 100,0 1200
T Control |
Oral health problems
Adj. P-value=0,000, Chi-zquare=354,
TEZ, d=1
Ha es
Node 1 Hade 2
Category % n Category % n
M contral 79,2 525 B contrel 19,1 120
B Halitosis 20,2 122 B Halitesis 200 807
Tatal 514 663 Total 486 627
| . .
Smaoking status Smaoking status
Adj. Pvalue=0,000, Chi-square=57, Adj. Povalue=0,000, Chi-zquare=23,
Giad4, d=1 250, df=1
Nonslinoker Smaker Hansmaoker Smaoker
Mode 3 Mode 4 Node & Mode &
Category % n Categony % n Category % n Category % n
B Contral 56,6 gz B Contral 855 443 W Cantral 8.2 21 B Contral 26,8 a9
B Halitosis 434 63 B Halitosis 145 75 M Halitozis 91,8 236 B Halitosis 732 271
Taotal 11,2 145 Total 402 418 Total 199 287 Taotal 28,7 370
Systemic diseases Fespiratony dise ases Sex
Adj. P-value=0031, Chi-square=4, Adj. P-walue=0,008, Chi-square=7, Adj. P-value=0,018, Chi-zquare=5,
631, df=1 G426, df=1 G37, df=1
N‘o Yles Nlo Yles MTIe Ferr||ale
Mode 7 Node & Hode 9 Node 10 Hode 11 Hode 12
Category % n Categery % n Category % n Category % n Categery % n Category % n
B Contral 835 313 B Caontral 20,9 130 B Contral 10,2 21 B Contral 0,0 a B Cantral 331 52 B Contral 221 a7
B Halitosis 165 62 B Halitosis 2.1 13 B Halitosis 59,2 173 B Halitosis _100,0 63 M Halitosis 66,9 105 B Halitesis 77,9 166
Total 29,1 375 Total 11,1 1493 Total 150 194 Total 49 g3 Total 12,2 157 Total 165 Z13

.

| .

Figure 1. Optimal regression tree.
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The optimal tree shows the predictions of halitosis using
the variables including oral health problems, smoking,
systemic diseases, respiratory problems, and sex. The
root node (Node 0) contained descriptive halitosis
statistics, which was the most heterogeneous node
(Figure 1). Oral health problems, smoking, systemic
diseases, respiratory problems and sex were significantly
associated with the incidence of halitosis (P < 0.001).
Oral health problems represented the most significant
factor, and thus constituted the terminal node. The other
factors formed child nodes in which oral health problems
were either present or absent. The rate of halitosis was
significantly higher in patients with oral health problems
(Node 2, 80.9%) than in those without oral health
problems (Node 1, 20.8%) (P < 0.001). The rate of
halitosis was highest in patients who smoked and had
oral health problems (Node 5, 91.8%), whereas it was
significantly less common in non-smokers without oral
health problems (Node 4, 14.5%) (P < 0.001). In non-
smokers without oral health problems, the effects of
systemic diseases on halitosis were significant (P < 0.05).
Interestingly, the rate of halitosis was higher in patients
without systemic diseases (Node 7, 16.5%) than in
patients with systemic diseases (Node 8, 9.1%). The
effects of sex on halitosis were significant among non-
smokers with oral health problems (P < 0.05). The rate of
halitosis was higher in females (Node 12, 77.9%) and
lower in males (Node 11, 66.9%). In smokers with oral
health problems, the effects of respiratory conditions on
halitosis were significant (P < 0.01). Halitosis was
detected in 100% of patients with respiratory conditions
(Node 10), and it was more common in those without
such respiratory conditions (Node 9; 89.2%).

4. Discussion

Halitosis is a common health problem with significant
psychological and social effects. Therefore, increasing
numbers of patients with halitosis visit dental clinics.
Dentists play important roles in the diagnosis and
treatment of halitosis and in the referral of patients to a
physician or medical specialist if necessary. There have
been several studies during the last decade regarding the
prevalence and factors associated with halitosis in
diverse populations such as white collar employees,
adults, university students, young mothers, the elderly,
army recruits, high school students, and adolescents
(Nalcaci et al,, 2008; Bornstein et al., 2009; Yokoyama et
al,, 2010; AlSadhan et al.,, 2016; Chen et al., 2016; Eldarrat
etal, 2016).

Recently, the use of decision tree methods in medicine
and biology has become increasingly common
(Vayssieres et al, 2000; Fonarow et al,, 2005; D’Alisa et
al, 2006; Barlin et al, 2013; Patel et al, 2014;
Zimmerman et al., 2016) For example, classification trees
have been used in medicine for the diagnosis of a medical
condition from the pattern of symptoms, in which the
classes defined by the decision tree could either be
different clinical subtypes of a condition, or in

determining which patients with a condition should
different therapies (Song et al, 2015).
Unfortunately, there have been few reports of the use of
decision tree algorithms in the field of dentistry (Ito et al.,
2011; Arino et al,, 2016; Machuca et al., 2017).

In this study, we constructed a decision tree based on
data from a cross-sectional study to investigate the
associated risk factors for halitosis. We performed data
mining analyses using a decision tree algorithm in 1.290
patients including nine major risk factors of halitosis.
Among the risk factors of halitosis, oral health problems,
smoking, systemic diseases, respiratory problems and
sex were entered into the algorithm, whereas age, alcohol
intake, gastrointestinal conditions, and medications were
not considered because they showed no significant
differences between healthy controls and patients with
halitosis. The major factors related to halitosis were oral
health problems and smoking.

The node generated by oral health problems is called the
terminal node, and this node is closest to the root node.

receive

The terminal node had a slightly more homogenous
structure and was separated into two different nodes
(Node 1 and Node 2). The highest rate of halitosis
(80.9%) was evident in patients with oral health
problems (Node 2), and was significantly greater than
that (25.3%) in patients without oral health problems
(Node 1). Oral health problems such as periodontal
diseases, tongue coating, open caries lesions, poor oral
hygiene, local infections such as pericoronitis and peri-
implantitis, or various combinations of these factors,
have been considered important in the onset of halitosis.
Most clinicians agree that the oral cavity is the main
source of halitosis in the majority of cases (80-90%)
(Bollen and Beikler, 2012; Eldarrat, 2016). Soder et al.
(2007) reported that halitosis was correlated with oral
hygiene and dental visits, and that periodontitis patients
with halitosis had more severe disease than those
without halitosis. Chen et al. (2011) reported that
halitosis was significantly related to tongue coating
thickness and periodontal pocket depth. A systemic
review of the intraoral and extraoral causes of halitosis
reported that the aetiology of halitosis is complex, but
tongue coating and periodontal diseases are the main
aetiological factors (Codinach et al, 2014). Moreover,
age, prevalence and severity of dental caries are
significantly related to halitosis (Nal¢aci et al.,, 2008).

There are co-factors that significantly influence halitosis
including smoking, consumption
reduced salivary flow rate, stress, mouth breathing, an
unbalanced diet, and low daily amount of water (Christen
et al,, 1992; Rosenberg et al,, 2007; Van den Broek et al,,
2007). The possible relationships between smoking and
otorhinolaryngological symptoms in smokers, non-

coffee or alcohol

smokers, and ex-smokers were investigated by Sanl et al.
(2016). In this study, the rate of bad breath was
significantly higher in current smokers that in non-
smokers and ex-smokers (Sanli et al. 2016). Jiun et al.
(2015) reported an association between oral hygiene
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status and halitosis among smokers and non-smokers;
halitosis and volatile sulphur compound levels were
significantly higher among smokers than non-smokers. In
this study, smoking status was significantly associated
with the incidence of halitosis, which was 43.4% in
smokers lacking oral health problems (Node 3) and
91.8% in smokers with oral health problems (Node 5).
Extra-oral sources of halitosis include respiratory,
gastrointestinal and metabolic conditions (Scully and
Greenman, 2012). In addition, drugs and psychogenic or
psychosomatic factors can cause bad breath (Scully and
Greenman, 2012). There have been a number of reports
and reviews of halitosis caused by respiratory diseases
such as chronic caseous tonsillitis (Rio et al, 2008),
tonsilloliths (Ansai et al,, 2005; Rio et al., 2008), foreign
bodies in the nose (Haumann et al, (2000), adenoid
hypertrophy (Sikorska-Zuk and Bochnia (2018), and
postnasal drip (Amir et al, 1999). Bronchiectasis and
other lung infections such as cancer, asthma and
bronchitis, may also cause halitosis (Porter and Scully,
2006; Madhushankari et al, 2015). In this study, the
effects of respiratory conditions on halitosis were
significant in smokers with oral health problems (P <
0.01). All patients with respiratory conditions had
halitosis in this study (Node 10), representing a much
higher rate than that seen in patients without such
respiratory conditions (Node 9; 89.2%).

Metabolic disorders that may result in bad breath include
diabetes, hepatic disease, disease,
trimethylaminuria,
hypermethioninaemia, and liver disease (Scully and
Greenman, 2012). In this study, the effects of systemic
diseases on halitosis were significant in non-smokers
without oral health problems (P<0.05). Interestingly, the

renal

dimethylglycinuria, cystinosis,

rate of halitosis was higher in patients without systemic
disease (Node 7, 16.5%) than in those with systemic
disease (Node 8, 9.1%).

The association between halitosis and gastroesophageal
reflux disease remains controversial. Moshkowitz et al.
(2007) suggested that halitosis may be a result of
gastroesophageal reflux disease. Struch et al. (2008)
reported that gastroesophageal reflux disease increases
the risk for halitosis in both edentulous and dentate
subjects. By contrast, some studies have shown no
association between halitosis and erosive
gastroesophageal reflux disease (Tas et al., 2011; Kislig et
al,, 2013). In contrast to previous reports (Moshkowitz et
al, 2007; Struch et al, 2008), the
gastrointestinal conditions on halitosis
significant in this study.

We examined the effects of various factors on halitosis

effects of
were not

and interactions among these factors and have developed
a decision tree model to identify the risk factors
associated with halitosis that may be useful to develop
programs for halitosis diagnosis and management. Oral
health problems were more important factors related to
halitosis than smoking, respiratory diseases, systemic
diseases or sex. Classification tree methods can be used

when several factors must be examined together,
particularly if the dataset is large.
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The aetiology of TMD is both complex and multifactorial.
Many factors including bruxism and other parafunctional
habits, occlusal abnormalities, psychological features,

1. Introduction
Temporomandibular  disorders  (TMDs) include
conditions of the masticatory muscles, the

temporomandibular joint (TM]), or both, and constitute a and biological parameters can contribute to its

subgroup of musculoskeletal disorders (Scrivani et al., development (Al-Ani et al, 2004; Chisnoiu et al,, 2015).

2008). The most important signs and symptoms of TMD
are joint pain during mandibular function, restricted
mandibular movement, limited mouth-opening, jaw-
locking when the mouth is open or closed, and a noisy
TM] during jaw movement (Mujakperuo et al, 2010;
Leite et al, 2013). Traditionally, these disorders have
been the concerns of dentists. Several epidemiological
studies on the prevalence of TMD in children and
adolescents have been published, and rates of 9.8-80%
have been reported. However, the prevalence in Turkey
remains poorly known. Approximately 75% of the
general population exhibits at least one sign of TMD and
approximately 33% has at least one symptom (List et al.,
1999; Luther et al,, 2016), but only 25% are aware of the
symptoms and signs and report them to specialists (List
etal, 1999).

However, the detailed aetiology of the condition remains
unknown. Therefore, TMD is difficult to diagnose and
manage. Successful management requires identification
and control of risk factors. An understanding of TMD
aetiology is extremely important in this context.

Oral parafunctional habits are generally considered to
contribute to the aetiology of TMDs and have been
studied in children and adults. Tooth-clenching and
grinding (bruxism), nail-biting, and gum-chewing are the
most common such factors reported (Michelotti et al.,
2010). Epidemiological studies have found associations
between oral parafunctions and TMD signs and
symptoms. Widmalm et al. (1995) reported that
parafunctional habits, particularly bruxism, may be risk
factors for TMD. However, few other studies have found
any statistically significant

associations between
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parafunctional habits and TMDs (Castelo et al.,, 2005; van
der Meulen et al,, 2006). Over the past 20 years, many
studies have investigated the relationship between stress
and TMD (Kanehira et al,, 2008; Mottaghi et al,, 2011).
Stress is significantly associated with TMD symptoms
and parafunctionality (Kanehira et al., 2008). Matsuka et
al. (2008) compared factors contributing to TMD and
concluded that psychological features were the most
important. Deleeuw and Bertoli (2005) found that stress
were significantly associated with the incidence of TMD.
Occlusion is also a major aetiological factor; different
types of malocclusion are associated with various TMD
signs and symptoms. The most common such factors are
a large overjet, an anterior open bite, a posterior
crossbite, and Angle Class II or III dental relationships. An
extensive systematic reported significant
associations between the presence of some occlusal
factors (a skeletal open bite, a unilateral crossbite, the
absence of five or more teeth, a deep overbite, and a
severe overjet) and TMD signs and symptoms
(McNamara Jr et al,, 1995). Tagkli et al. (2017) reported
that patients with normal occlusion had fewer TMD
symptoms than those with any type of malocclusion,
either treated or untreated.

Data mining (often termed knowledge discovery) is a

review

powerful statistical method; a large dataset gathered
from different perspectives can be summarised and
analysed to yield useful practical information revealing
important relationships (Kantardzic, 2008). Technically,
data mining features the discovery of correlations or
patterns among dozens of fields in large relational
databases (Ito et al., 2011). Classification and Regression
Tree (CART) analysis, a data mining technique, is
innovative, powerful, and of significant clinical utility.
CART analyses use a decision tree to classify data. The
trees are clear and easy to interpret. Thus, they are
widely used in medicine (D’Alisa et al,, 2006; Barlin et al,,
2013; Patel et al,, 2014; Zimmerman et al,, 2016), biology
(Vayssieres et al.,, 2000), and psychology (Rosenfeld and
Lewis, 2005). They have recently been used in dentistry
(Ito et al, 2011; Arino et al,, 2016; Machuca et al.,, 2018).
Here, we employed the classification tree method (CTM)
to analyse aetiological factors in patients with TMDs. We
also sought interactions among such factors. The results
can be used to identify those at higher risk for TMD.

2. Material and Methods

We obtained data from a total of 1.338 patients: 669 had
TMDs and 669 received routine treatment for dental
problems and did not have TMDs. Each participant
underwent a full TMD examination. Interviews explored
stress and oral habits (bruxism, biting of foreign objects,
nail-biting, bottle-opening with the teeth, and gum-
chewing). In intraoral examinations, tooth wear, soft
tissue signs of bruxism (linea alba), and tongue
establish  whether
parafunctional activities were associated with the
anamnestic and clinical findings of TMD. In addition,

indentations were noted to

malocclusion was noted as present or absent. All patients
were aged 18-60 years old. The exclusion criteria were
an age outside this range, receipt of TMD treatment
elsewhere, receipt of orthodontic treatment, edentulous
status, any central or peripheral neurological disorder,
and/or a history of trauma.

CTM examines discrete dependent variables and the
relationships between independent and dependent
variables (Yamauchi et al, 2001; Chang et al, 2006)
represented by visual nodes (Hebert et al., 2006). The
initial node, termed the root node, is the most
heterogeneous. The following nodes (the child nodes) are
more homogenous, and the terminal node is the most
homogenous (Camdeviren et al., 2007). The root node
includes all dependent and independent variables. The
aim is to homogeneously separate the terminal node
from the child nodes at the highest level, and to exclude
variables that are not related to the dependent variables.
Such processing is termed splitting. We used the CTM to
evaluate the effects of independent variables
(malocclusion, bruxism, parafunction, and stress) on
TMD and interactions among the factors.

The growth method featured chi-square automatic
interaction detection (CHAID). This identifies the
independent (predictor) variable exhibiting the strongest
interaction with the dependent variable. The algorithm
selects a set of predictors, examines their interactions,
and predicts the optimal value of the dependent variable,
eventually creating a classification tree. All statistical
analyses were performed using SPSS ver. 15.0 for
Windows. A P-value < 0.05 was considered statistically
significant.

2.1. Ethical Consideration

This study was approved by the Human Ethics
Committee (Approval number: 218/3-13) and was
performed in accordance with the Declaration of
Helsinki.

3. Results

Table 1 lists subject age and sex and the incidences of
stress, psychological problems, malocclusion, bruxism,
and poor oral habits. TMD incidence was not associated
with age, sex, or any psychological problems (all P >
0.05). Thus, these factors were not included in the
decision tree. The optimum tree is shown in Figure 1; it
predicts TMD by reference to stress,
malocclusion, and poor oral habits. Node 0 (the root
node) contains descriptive TMD statistics, and was the
most  heterogeneous node (Figure 1). Stress,
malocclusion, bruxism, and poor oral habits were
significantly associated with the incidence of TMD (all P <
0.001); stress was the most significant factor. Thus,
stress constituted the terminal node. The other factors

bruxism,

formed child nodes in which stress was present or
absent. TMD was most prominent in stressed patients
(Node 1; 96.8%), and significantly less common in those
without stress (Node 2; 25.3%) (P < 0.001).
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Table 1. Descriptive statistics and the effects of various factors on temporomandibular disorders

Group
TMD Control
n % n %
669 50 669 50
Aetiological factor Yes No
Poor oral habits 472 35.3 866 64.7
Malocclusion 532 39.8 806 60.2
Psychological problems 168 12.6 1170 87.4
Bruxism 294 22.0 1044 78
Stress 462 34.5 876 65.5
Mean SD Mean SD
Age 33.23 12.789 3391 13.082
Sex Female Male
n % n %
724 54.1 614 45.9
TMD= temporomandibular disorders, SD= standard deviation.
Group
Node O
Category % n
® Control 50,0 669
B TMD 500 662
Total 1000 1338
B itelh
| ETMD
U Sea 2 Ty I
Stress
Adj. P-value=0,000, Chi-square=616,
989, di=1
Presence Absence

Node 2

Node 1
Category % n
B Control
8 TMD

32 15
96,8 447

Total 345 462

Bruxism
Adj. P-value=0,000, Chi-square=22,
799, df=1

Category % n
B Control
B TMD

Total

747 654
253 222
655 876

Malocclusions
Adj. P-value=0,014, Chi-square=6,
073, df=1

Absence Presence Absence Presence
Node 3 Node 4 Node § Node &
Category % n Category % n Category % n Category % n
B Control 80 15 B Control 0.0 i) W Control 77.0 470 ® Control 69,2 184
B TMD 920 172 B TMD 1000 275 B TMD 23,0 140 B TMD 308 82
Total 140 187 Total 206 275 Total 456 610 Total 199 266
-— -_

Malocclusions

Adj. P-value=0,003, Chi-square=83,

8949, df=1

Absence

Presence

Oral habits
Adj. P-value=0,002, Chi-square=3,
437, df=1

Absence Presence

Node 7
Category %

Node 8
n Catego %

B Control 14,0
B TMD 86,0

13 ® Control 21
80 B TMD 979

Total

7.0

Total 7.0

Figure 1. Optimal regression tree.

Category % n
B Control
B TMD

Total

]

Node 10
Catego %

Node 9

n

B Control
B TMD

Total

736 312
264 112

31,7 429

849 158
15.1

12,9 186

-

28
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TMD was detected in all patients with both stress and
bruxism (Node 4; 100.0%), but was significantly less
prevalent in stressed patients without bruxism (92.0%)
(P < 0.001). In patients who were stressed and did not
exhibit bruxism, the effects of malocclusion on TMD were
significant (P < 0.001). TMD was detected in 97.9% of
patients with malocclusion (Node 8) and in 86.0%
without malocclusion (Node 7), a significant difference (P
<0.01).

Malocclusion and poor oral habits were associated with a
higher rate of TMD in non-stressed patients (P < 0.001).
TMD incidence was higher in stress-free patients with
than without malocclusions (Node 6, 30.8%; Node 5,
23.0%, respectively) (P < 0.05). Poor oral habits were
associated with a higher incidence of TMD in patients
without stress but with malocclusion (P < 0.001). TMD
was detected in 15.1% of patients with poor oral habits
(Node 10), being more common in such patients than in
those without such habits (Node 9; 26.4%).

We used CHAID to grow the tree. We employed risk and
classification data to evaluate model performance. The
risk estimate was 0.177, indicating that the category
predicted by the model was wrong in 17.7% of cases.
Thus the model classified approximately 82.3% of TMD
cases correctly. Thus, 82.3% of the variation in TMD is
explained by the independent variables that had
significant effects on tree growth.

4. Discussion

It is essential to understand the aetiology of TMD to
identify and manage pathological factors. Stress, bruxism,
malocclusion, oral habits, age, sex, and physiological
problems are among possible TMD predictors. Four
factors were significantly associated with TMD; these
were stress, bruxism, malocclusion, and poor oral habits.
CTM is not widely used in dentistry but finds many
applications in biology and medicine. We use this method
to identify the most important aetiological factors of
TMD.

The effects of stress on TMD were more significant than
those of bruxism, malocclusion, or poor oral habits;
stress lay nearest to the root node (and was thus the
terminal node). This node was rather homogenous in
structure and could be separated into two different
nodes (1 and 2). The highest TMD rate (96.8%) was
evident in stressed patients (Node 1), being only 25.3%
in stress-free patients (Node 2). Stress has been
considered important in terms of TMD onset. Many
studies have evaluated the importance of stress in this
context; some have found relevant associations
(Vanderas and Papagiannoulis, 2002; Uhac et al., 2003;
Deleeuw and Bertoli, 2005; Kanehira et al., 2008). List et
al. (1999) found that psychosocial factors, such as
increased stress, played more prominent roles than
dental factors in adolescents with TMD. Filho et al.
(2007) concluded that stress can strongly predispose one
to TMD and inhibit recovery.

Oral parafunctional habits involve the mouth, tongue, and

jaw, and may include bruxism, nail-biting, gum-chewing,
pencil- or pen-chewing, tongue-thrusting, and thumb-
sucking. Of these,
significant in terms of TMD development (Gavish et al,,
2000; Sato et al., 2006). Michelotti et al. (2010) found an
association between tooth-clenching/grinding and disc
displacement; daytime bruxism was significantly more
common among TMD patients than controls. Melchior
found that bruxism, but not gum-chewing or
onychophagia, affected TMD progression and/or non-
remission (Melchior et al, 2012). Cortese and Biondi
reported that various dysfunctions and parafunctions
were significantly associated with TMD symptoms
(Cortese and Biondi, 2009). We found that bruxism
significantly affected the incidence of TMD, which was
92% in stressed patients lacking bruxism (Node 3). TMD
was present in all patients exhibiting both stress and
bruxism (Node 4; 100%). In addition, poor oral habits
were associated with a higher incidence of TMD in stress-
free patients without malocclusion. However, TMD was

bruxism has been considered

detected in 15.1% of patients who engaged in nail-biting,
gum-chewing, or biting of foreign objects.

The aetiological importance of certain occlusal factors in
terms of TMD development has been studied (Pullinger
and Seligman, 2000; Egermark et al., 2003), but the
results are controversial. An extensive systematic review,
concluded that significant associations were evident
between certain occlusal factors (a skeletal open bite, a
unilateral crossbite, the absence of five or more teeth, a
deep overbite, and a severe overjet) and TMD signs and
symptoms (McNamara Jr et al, 1995). Pullinger et al.
(1993) found only a weak correlation between occlusion
and TMD; the incidence of TMD was affected only slightly
by occlusal factors such as an open bite, an overjet > 6-7
mm, contact/intercuspal retrusion with sliding > 4 mm, a
unilateral lingual cross-bite, five or more missing
posterior teeth, faulty restorations, and ill-fitting
prostheses. Seven years later, the same researchers
estimated that occlusal factors contributed about 10-
20% to the total spectrum of aetiological factors
differentiating healthy persons from those with TMD
(Pullinger and Seligman, 2000). We found that
malocclusion significantly affected TMD. The TMD rate
(30.8%) was higher in stress-free patients with than
without malocclusions; 97.9% of stressed patients
without bruxism had malocclusion and TMD.

We examined the effects of various factors on TMD and
interactions among the factors.
important than bruxism, malocclusion, or oral habits.
CTM can be used when several factors must be examined

Stress was more

together, particularly if the dataset is large.
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Ozet: Bu calismada tiniversite 6grencilerinde sosyal onay ihtiyacinin sigara bagimlihig: lizerine etkisini derinlemesine arastirmak
amaciyla yapisal esitlik modellemesi kullanilmigtir. Arastirma Erciyes Universitesi’nde 6grenim goren 227 égrenci ile yiiriitiilmiistiir.
Verilerin toplanmasinda tanitici bilgi formu, Fagerstrém Nikotin Bagimlilik Testi ve Sosyal Onay Ihtiyaci Olcegi kullamlmistir. Verilerin
degerlendirilmesinde bagimsiz 6rneklem t testi, tek yonlii varyans analizi ve Pearson Korelasyon analizi uygulanmistir. Arastirmanin
temel amacina yonelik olarak ise yapisal esitlik modellemesi kurulmustur. Fagerstrom Nikotin Bagimhlik puanlarinin erkeklerde,
baskici otoriter aileye sahip olanlarda, giinde icilen sigara sayisi fazla olanlarda ve bireysel aylik harcamasi 1000 tl iizeri olanlarda
yiiksek oldugu belirlenmistir. Sosyal onay ihtiyaci toplam puanlarinin da erkeklerde ve ailesinin yaninda egitimine devam edenlerde
yiiksek oldugu tespit edilmistir. Ailesinin yaninda egitimine devam edenlerde sosyal onay ihtiyacinin alt élgeklerinden bagkalarinin
yargilarina duyarlihik ve sosyal geri ¢ekilme puanlarinin yiiksek oldugu saptanmistir. Sosyal onay ihtiyacit ve nikotin bagimlilig
arasindaki korelasyonu gosteren path katsayisi -0,09 olarak hesaplanmistir. Bununla birlikte sosyal onay ihtiyaci ve alt 6l¢ekleri ile
Fagerstrom Nikotin Bagimlilik puan ortalamalar1 arasinda istatistiksel olarak anlamh bir iliski olmadig1 goriilmiistiir. Bireysel sigara
icme davranisi ve toplumsal etkilesimlerin ortaya ¢ikarilmasi i¢in, sosyal onay, sosyal norm ve sosyal uyum gibi faktorlerle ilgili
calismalarin artirilmasi dnerilebilir.
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The Effect on Smoking Addiction of Social Approval Needs in University Students: A Structural Equation
Modeling

Abstract: In this study, structural equation modeling was used to aim with investigate in depth the effect of social approval
requirement on cigarette addiction among university students. The study was conducted with 227 students studying at Erciyes
University. Data were collected by using the descriptive information form, Fagerstrom Test for Nicotine Dependence and Social
Approval Scale. Independent Sample t Test, One Way ANOVA Test and Pearson Correlation Analysis were used to evaluate the data. For
the main purpose of the study, structural equation modeling was established. Fagerstrom Nicotine Dependence scores were found to
be higher in males, having oppressive authoritarian family, having more cigarettes per day and having individual monthly expenditure
more than 1000tl. It was found that the total scores of the social approval were also high in males and those who continued their
education with their families. Sensitivity to the judgment of others and social withdrawal scores were found to be high in those who
continued their education with their families. The path coefficient showing the correlation between social approval requirement and
nicotine dependence was calculated as -0,09. However, there was no statistically significant relationship between social approval
needs and subscales and Fagerstrém Nicotine Dependence scores. it may be suggested to increase the studies about factors such as
social approval, social norm and social harmony in order to reveal individual smoking behavior and social interactions.
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davranisinin  diger davranislarin  6niine gegmesi,
sonuglarini  bilmesine ragmen maddeyi kullanmaya
devam etmesi, bagimlilik yapan madde miktarini giderek
artirmasl, fizyolojik olarak geri c¢ekilme belirtilerinin

gozlenmesi olarak nitelendirilmektedir. Bagimlilik yapici

1. Giris

Bagimlihk Diinya Saghk Orgiitii (DSO) tarafindan,
tekrarlanan madde kullanimi sonrasi gelisen fizyolojik,
bilissel ve davranissal degisiklikler olarak

tanimlanmaktadir. Bu tanimdaki degisiklikler, bagimlilik

yapan maddeye karsi gii¢lii bir kullanma isteginin olmasi
ve bu istegin davranisa dontismesi, bagimlilik yapan
maddenin kullanim kontrol zorlugu, madde kullanim

maddeler kapsaminda degerlendirilen maddelerden biri
de titiin irtnleridir (World Health Organization, 1992;
World Health Organization, 2018).
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Onemli bir halk saghgl sorunu olan tiitiin bagimlihg
(Aslan, 2009), her alt1 saniyede bir kisinin ve her y1l 7
milyondan daha fazla insanin 6liimiinden sorumludur
(World Health Organization, 2017; World Health
Organization, 2019). 1,6 milyar insanin sigara kullandig1
diinyada sigara kullanimi gelismis iilkelerde azalirken, az
gelismis ya da gelismekte olan {lkelerde artis
gostermektedir (World Health Organization, 2015). DSO
2018 saghk istatistikleri raporuna gore 15 yas tlstl
erkeklerde sigara kullanim oranlar1 Tunus'ta %65,1,
Kiiba'da %53,3, Fransa’da %35,6, Japonya’da %33,7,
Almanya’da %33,1, Tirkiye'de % 41,1 olarak
bildirilmektedir ~(World Health 2018).
Ulkemizde Tiirkiye Istatistik Kurumu (TUIK) verilerine
gore 15-24 yas arasi niifusta her giin sigara kullananlarin
orant 2010 yilinda %16,4 iken, 2016 yilinda bu oran
18,1’e ylikselmistir (Ttrkiye Saglik Arastirmalari, 2019).
Mevcut iciminin yayginhgi, iliskili
hastaliklarin ~ gelecekteki onemli  bir
yordayicisidir (World Health Organization, 2015). Oliimle

Statistics,

tiitlin tiitlinle

yukiiniin

sonu¢lanmayan tahmini elli kadar hastalik sigara ile
ilgilidir. Akciger kanseri, kronik obsriiktif akciger
hastaligr gibi pek ¢ok hastalifin asil nedeni sigaradir
(Karhkaya ve ark, 2006). Sigaraya bagh olusan bu
hastaliklarin saghik harcama maliyetlerini artirdigl
bilinmektedir (Hacievliyagil ve ark., 2006). Bu nedenlerle
sigara i¢cme ve nikotin bagimhligi lzerine etkili olan
faktorlerin irdelenmesi olduk¢a 6nemlidir.

Yapilan ¢alismalarda sigara i¢cmenin cinsiyet ve yas gibi
kisisel 0Ozelliklerden etkilenmesinin yani sira gelir
durumu ve yakin ¢evrede sigara kullanilmasi gibi sosyal
ozelliklerden etkilendigi bilinmektedir (Bergen ve
Caporaso, 1999; Kutlu ve ark, 2005). TUIK saghk
arastirmasi verilerine gore 15 yas Uistli grupta sigaraya
baslama nedeni olarak %29,7 oraniyla ilk sirada 6zenti,
%°29,1 arkadas etkisi
sunulmustur (Tirkiye Saghk Arastirmalari, 2019).
Universite caglarim da kapsayan ergenlik dénemi hem
bedensel, ruhsal ve sosyal agidan olduke¢a cesitli ve hizli

ikinci sirada da oraniyla

degisimlerin yasandiglr hem de arkadaslik iliskilerinin ve
karsilikli paylagimlarin en yogun oldugu dénemdir. Yeni
bir sosyal ¢evreye adim atan bireyler hem kisilik gelisimi
ve eslik eden sorunlarla hem de aile ve yakinlardan uzak
kalma ve tlniversite yasantisinin getirdigi sorunlarla bas
basa kalma tehlikesi altindadirlar (Yesil, 1986). Bu
nedenlerle bireyler dnceleri sigara igmeseler bile 6zenti,
arkadas etkisi gibi sosyal etkilerden dolay1 sigaraya
baslayabilirler.
Sosyal onay
beklentilerini

ihtiyaci,  bir
onemli

bireyin  digerlerinin

kendisinden baska
bireylerin hiikiimlerini 6nemsemesi ve sosyal alanlarda
bireyin uyumuna yonelik hareketlere deger vermesiyle
iligkili bir kavramdir. Sosyal onay ihtiyact kavrami

gormesi,

bireylerin sosyal baglar kurmalari ve Kkisiler arasi
iliskilerinde oldukca degerli olan bir durumdur (Karasar
ve Ogiilmiis, 2016). Ergenlik déneminde begenilme,
takdir edilme ve sosyal onay ihtiyacinin oldukg¢a belirgin
oldugu diistniiliirse sigaraya baslama ve kullanmanin bu

dénemde daha yogun yasanmasinin beklenen bir durum
oldugu sdylenebilir.

Literatiirde {niversite kazanan geng¢ bireylerin sigara
bagimhlig1 tzerine ¢alismalar bulunmaktadir (Oguz ve
ark, 2018; Oz ve Alkevli 2018). Ancak ergenlik
déneminde olan tniversite 6grencilerinin sosyal olarak
onaylanma ihtiyacinin sigara bagimliligini nasil etkiledigi
ile ilgili herhangi bir c¢alismaya rastlanmamistir. Bu
calisma liniversite 6grencilerinde sosyal onay ihtiyacinin
sigara bagimlihig yapisal esitlik
modelleme arasgtirmayl
amaglamaktadir. Yapisal Esitlik Modeli ile arastirmaci
bircok degiskenin birlikte bilimsel olarak neyi ifade
ettigini acgiklayabilir. Arastirma liniversite 6grencilerinde
sosyal onay ihtiyacinin sigara bagimliligi tizerine etkisini
yapisal esitlik modelleme kurarak derinlemesine
arastirmak tanimlayici iliskisel
yapimistir. Bu amagla kurulan yapisal esitlik¢i model
asagida verilmistir.

lizerine etKisini

kurarak derinlemesine

amac1 ile olarak

Sekil 1. Arastirma modeli. FNB= fagerstrom nikotin
bagimlilik, SOi= sosyal onay ihtiyaci, BYD= bagkalarinin
yargilarina duyarhlik, SGC= sosyal geri cekilme, OiB=
olumlu izlenim birakma.

2. Materyal ve Yontem

Mevcut aragtirmada “Universite 6grencilerinde sigara
bagimhilig1 lizerine sosyal onay ihtiyacinin etkisi var
midir?” sorusuna cevap aranmistir. Arastirma Kayseri
ilinde, 2018-2019 guz doneminde
Universitesi’nde égrenim géren 6grencilerde yapilmistir.
2.1. Arastirmanin Evreni - Orneklemi
Arastirmanin 2018-2019 giiz
Erciyes O0grenim goren o&grenciler
olusturmaktadir. Calisma oOrneklemi yapisal esitlik
modele yonelik literatiir bilgisine gore hesaplanmistir.
Yapisal esitlik modellemesinde 6rneklem sayis1 hakkinda
net bir fikir birligi yoktur (Waltz ve ark, 2010).
Arastirmanin orneklemini
dogrultusunda modeldeki degisken sayisinin 10-20 kati
arasinda olmasina ve 200’den az olmamasina (Andrew ve
ark. 2011; Kline, 2005) dikkat edilerek ve kayip veriler
dikkate alinarak sigara igen 250 dgrenci olusturmasina
karar verilmistir. Ancak 23 o6grenci anketleri eksik
doldurmasi nedeni ile ¢alismadan ¢ikarilmis ve calisma
227 ogrenci ile tamamlanmistir. Calismaya 18 yas ve
iizerinde olan, sigara kullanan, herhangi bir psikiyatrik ya
da organik rahatsizlig1 olmayan, bilgilendirilmis gonallii
olur formunu (BGOF) onaylayan, bireyler alinmistir.

Erciyes

evrenini doneminde

Universitesi'nde

literatiiriin Onerisi
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2.2.Veri Toplama Araclari

Verilerin toplanmasinda kullanilan anket formu fi¢
boliimden olugsmaktadir. Birinci boliim; tanitici bilgi
formunu, ikinci bolim, Fagerstrom Nikotin Bagimlilik
Testi'ni (Uysal ve ark. 2004), G¢iincii boliim ise Sosyal
Onay [htiyaa Olcegi'ni
Ogiilmiis, 2016).

2.2.1. Tanmitic1 bilgi formu
Tamitict bilgi formu cinsiyet, yas, akademik basari,
akademik basari, ailenin aylik geliri ve bireyin aylk
harcamas1  gibi iceren 11
olugmaktadir.

2.2.2. Fagerstréom nikotin bagimlilik testi (FNBT)
FNBT Fagerstrom ve ark’lar1 tarafindan gelistirilmis
olup, 6 sorudan olusmaktadir. Her sorunun yanitina goére
belirli puanlar1 vardir (Heathorn ve ark., 1991). Test
sonucu elde edilen puanlar su sekilde
siniflandirilmaktadir: 1) Diisiik (0 - 4 puan); 2) Orta (5 -6
puan); 3) Yiiksek (7 - 8 puan) ve 4) Cok yiiksek (9 - 10
puan). Uysal ve arkadaslar1 (2004) tarafindan Tiirkge

icermektedir (Karasar ve

ozellikleri sorudan

gecerliligi ve glivenirligi yapilan FNBT'nin orta diizeyde
giivenilirlik gosterdigi ve Cronbach alfa katsayisinin 0,56
oldugu bildirilmistir (Uysal ve ark. 2004). Calismamizda
o6lcegin Cronbach alfa katsayis1 0,65 olarak belirlenmistir.
2.2.3. Sosyal onay ihtiyaci dlcegi

Karasar ve Ogiilmiis (2016) tarafindan bireylerin sosyal
onay ihtiyacim1 6l¢mek amaciyla gelistirilen Sosyal Onay
ihtiyac1 Olgegi 5'li likert tiirii bir élcektir. Ug alt boyuttan
olusan Sosyal Onay Ihtiyac Olcegi toplam 25 maddeden
olugmaktadir. Sosyal Onay Ihtiyact Olgegi baskalarinin
yargilarina duyarlilik, sosyal geri ¢ekilme, olumlu izlenim
birakma olmak iizere ii¢ alt boyuttan olusmaktadir. Olgek
maddeleri “5-Tamamen Katihyorum” ve “1-Kesinlikle
Katilmiyorum” puanlanmaktadir. Olcekten
alinabilecek puanlar 25 ile 125 arasinda degismektedir.
Olcegin ters puanlanan maddesi bulunmamaktadir.
Olcegin toplam Cronbach alfa katsayisi 0,90 olarak
belirlenmistir. Olgegi olusturan ii¢ faktériin Cronbach alfa
katsayisi; baskalarimin yargilarina duyarhilik icin 0,83,

arasinda

sosyal geri cekilme i¢in 0,80, olumlu izlenim birakma igin
0,80 oldugu bildirilmistir. Arastirmadan elde edilen
bulgular, Sosyal Onay Ihtiyaci Olgegi'nin {iniversite
ogrencilerinin sosyal onay ihtiyaglarini dlgmede gegerli
ve giivenilir bir 6lgme aract oldugunu gostermistir
(Karagar ve Ogiilmiis, 2016). Calismamizda 6lgegin
toplam Cronbach alfa katsayis1 0,88, alt boyutlarindan
bagkalarinin yargilarina duyarhlik i¢in 0,69, sosyal geri
cekilme icin 0,80, olumlu izlenim birakma ic¢in 0,78
bulunmustur.

2.3. Verilerin Toplanmasi
Veri formlar1 dgrencilere
istenmistir. Bu
0grencilerin yaninda bulunmustur.
2.4, Istatistik Analiz
Arastirmadan elde edilen veriler bilgisayar ortaminda
degerlendirilmistir. degerlendirilmesinde
normal dagilima uygunluk degerlendirmesi icin
Kolmogorov Smirnov testi uygulanmis ve normal dagilhim

verilerek  kendilerinin

doldurmalari sirada  arastirmact

Verilerin

gosterdigi tespit edilmistir. Sonrasinda iki farkli bagimsiz
degiskenler icin parametrik istatistiki testlerden
bagimsiz 6rneklem t testi, li¢ ya da daha fazla bagimsiz
degiskenler i¢in tek yonli varyans analizi ve korelasyon
icin Pearson Korelasyon analizi uygulanmistir.
Karsilastirmalarda P < 0,05 degeri istatistiksel olarak
anlaml kabul edilmistir (Giirbiiz ve Sahin 2018).

Arastirmanin temel amacina yonelik olarak ise yapisal
esitlik modellemesi kurulmus ve modelde ilk olarak
kestirim yontemi olarak Maximum Likelihood (ML)
uygulanmistir. uyum
degerlendirilmesinde Chi-square (X2) degeri 6rneklem
biiyiikligiinden ¢ok ¢abuk etkilendigi icin bunun yerine
CMIN/DF<3, Degrees of freedom (df)>0, regression
weights icin P < 0,05, modelin érneklemdeki kovaryans
matrisini ne oranda 6l¢tiigiinii gosteren Goodness of Fit
Index (GFI)>90, GFI'nin yiiksek dérneklemdeki eksikligini
gidermek icin Adjusted Goodness of Fit Index (AGFI)>90,
kurulan modelin yokluk modelinden farkin1 veren
Comparative Fit Index (CFI)>90 ve ana kiitledeki yaklasik

fkinci olarak indekslerinin

uyumun Ol¢iisii olan Root Mean Square Error of
Approximation (RMSEA)<0,05 kullanilmistir (Munro,
2005; Waltz ve ark., 2010).

2.5. Etik Beyan
Arastirma verileri toplanmadan o6nce ilgili kamu
Sosyal ve Bilimler Etik
Kurul'undan etik onay no:80; Tarih:
30.10.2018) ve arastirmanin yiriitiilecegi kurumdan
yazili izin alinmistir. Ayn1 zamanda oOgrencilerden
“Bilgilendirilmis Gontilli Olur Formu” alinmistir.

2.6. Arastirmanin Simirhiligi

Calismaya katilan goniillilerin verdigi cevaplar kisisel
bildirimlerine dayanmaktadir ve dogru kabul edilmistir.
Arastirmanin  genellenebilirliligi ¢alisma  grubunu

universitesinin Beseri

(Basvuru

kapsamaktadir. Calismaya katilan grubun tek olmasi
gruplar arasi Kkarsilastirmalar1 ve genellenebilirliligi
kisitlamaktadir.

3. Bulgular

Calismamizda sigara igen bireylerde sosyal onay ihtiyaci
ve nikotin bagimhihigini etkileyen sosyo-demografik
degiskenler Tablo 1’de, bagimli degiskenler arasindaki
korelasyon durumuna ydnelik bulgular Tablo 2’de, sosyal
onay ihtiyacinin nikotin bagimliligi tizerindeki etkisine
yonelik bulgular Sekil 1 ve Tablo 3’'te, modele ait
regresyon agirhklari da Tablo 4te verilmistir.
Gonillilerin %66,5’i erkek, yas ortalamasi 21,93 + 2,37,
giinde icilen sigara say1 ortalamasi 14,14 * 6,85, ailenin
aylik gelir ortalamas1 3754,18 + 2329,23, bireysel aylik
harcama ortalamas:1 ise 900,83 = 464,09'dur. Ayrica
goniillilerin  %60,4’tiniin okulu ailesinden farkli bir
%40,1'i  6grenci
Katilmcilarin  %47,6’s1 ailesinin hosgortilii ve giliven
verici bir tutuma sahip oldugunu bildirmistir.

Tablo 1’e gore Fagerstrom Nikotin Bagimlilik puanlarinin
erkeklerde, baskici otoriter aileye sahip olanlarda, giinde
icilen sigara sayisi fazla olanlarda ve bireysel aylk
harcamasi 1000 tl {izeri olanlarda yiiksek oldugu ve bu

ildedir ve evinde kalmaktadir.

BS] Health Sci / Mahmut EVLI ve ark.

106



Black Sea Journal of Health Science

ylksekligin  istatistiksel olarak anlamli  oldugu

goriilmektedir (P < 0,05). Sosyal onay ihtiyac1 toplam
puanlarinin da erkeklerde ve ailesinin yaninda egitimine
devam edenlerde yliksek oldugu tespit edilmistir. Sosyal
onay ihtiyacinin alt dl¢eklerine bakildiginda, baskalarinin
yargilarina ailesinin

duyarhlik  puaninin yaninda

egitimine devam edenlerde, sosyal geri c¢ekilme
puanlarinin ise erkeklerde ve ailesinin yaninda egitimine
devam edenlerde yiiksek oldugu ve bu yiiksekligin
istatistiksel olarak anlamli oldugu gortlmektedir (P <

0,05).

Tablo1. Demografik degiskenlere gore sosyal onay ihtiyaci ve alt 6lcekleri ile fagerstrom nikotin bagimhlik testi puan

ortalamalarinin karsilastirilmasi (N=227)

Demografik Olcekler (X£SS)

degiskenler FNB Soi BYD SGC 0iB
Cinsiyet

Kadin 3,05%2,23 61,59+15,20 26,92+7,04 15,50+5,18 19,17+5,92
Erkek 3,76£2,55 66,32+16,88 28,78+7,23 18,29+6,07 19,24+6,28
P 0,048 0,041 0,105 0,001 0,893
ikamet edilen yer

Ailesinin yaninda 3,70£2,73 67,95+17,16 29,23+6,88 18,52+5,82 20,20+6,49
Ailesinden farkli 3,40+2,28 62,62+15,68 27,45+7,36 16,59+5,89 18,57+5,85
birilde

P 0,596 0,019 0,035 0,010 0,077
Kalinan yer

Devlet yurdu 3,55+2,41 62,30+16,02 27,80+7,78 16,07+5,57 18,42+5,95
Ogrenci evi 3,38+2,25 63,71+15,59 27,71+7,14 17,29+6,02 18,70+5,65
Aile 3,66+2,75 67,61+17,47 28,92+6,90 18,32+5,94 20,36+6,71
P 0,930 0,152 0,288 0,080 0,206
Aile tutumu

Baskici ve 5,08+3,41a 66,41+18,16 28,75+7,30 18,00+7,94 19,66+5,34
otoriter

Asir1 hosgorilii 3,47+2,072b 66,41+19,48 29,30+8,52 18,02+6,82 19,08+7,34
Kararsiz dengesiz 3,76+2,58ab 71,57+17,55 29,73+7,36 19,46+5,66 22,38+7,05
Asir1 koruyucu 3,48+2,45ab 63,27+15,62 27,33+7,54 17,24+5,03 18,69+5,79
Hosgorili ve 3,14+2,22b 62,61+14,62 27,52+6,57 16,51+5,31 18,56+5,61
glven verici

P 0,014 0,126 0,294 0,186 0,087
Giinde icilen Sigara Sayis1 (Adet)

0-10 1,60+1,192 64,80+17,01 27,87+7,89 17,25%5,69 19,67+6,14
10-20 4,50+2,16b 65,24+15,63 28,54+6,13 17,49+6,03 19,21+6,04
20-30 6,40+1,89¢ 62,28+18,29 27,60+8,94 17,12+6,52 17,56+6,58
P 0,001 0,719 0,741 0,940 0,313
Bireysel Aylik Harcama (TL)

0-500 2,92+2,872 63,07+16,19 27,61+7,05 16,69+5,50 18,76+5,83
501-1000 3,57+2,37ab 65,18+17,14 28,32+7,79 17,33+5,94 19,53+6,39
1001-2000 4,08+2,08b 65,50+15,09 28,37+5,78 18,18+6,36 18,93+5,93
p 0,005 0,687 0,814 0,442 0,698

*P < 0,05, FNB= fagerstrém nikotin bagimlilik, SOi= sosyal onay ihtiyaci, BYD= bagkalarinin yargilarina duyarlilik, SGC= sosyal geri

cekilme, OIB= olumlu izlenim birakma.

Tablo 2’de 6grencilerin Fagerstrom Nikotin Bagimhlik
puan ortalamalarinin 3,52 * 2,47 goriilmektedir. Bununla
birlikte sosyal onay ihtiyact ve alt olgekleri ile
Fagerstrom Nikotin
arasinda istatistiksel olarak anlaml bir iliski olmadigi

Bagimlihik puan ortalamalar:

gorilmektedir (P > 0,05). Fagerstrom Nikotin Bagimlilik
puan ortalamasinin bireysel aylik harcama ile pozitif
yonde anlamli bir iligki icerisinde oldugu saptanmistir (P
< 0,05). Sekil 1'de sosyal onay ihtiyaci ve Fagerstrom
Nikotin Bagimlilign arasindaki dogrudan iliski test
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edilmistir. Modelde sosyal onay ihtiyacinin ti¢ alt 6lgegi
ve Fagerstrom Nikotin Bagimliiginin alt1 sorusu gézlenen
degiskenler, sosyal onay ihtiyac1 ve Fagerstrom Nikotin
Bagimlilig gizil degiskenler olarak kabul edilmistir. iki
gizil degisken arasindaki korelasyonu gosteren path
katsayisinin -0,09 oldugu goriilmektedir.

Sekil 1’deki yapisal esitlik modellemesinin uyum

istatistikleri incelendiginde df=26, “P” = 0,082 oldugu
tespit edilmistir. df >0 olmasi nedeniyle modelin tam
doymus bir model oldugu, P > 0,05 biiylik olmasi
nedeniyle modelin verilere uyum sagladig1 sdylenebilir.
Ayrica modelin uyum indeks degerleri de bu bulguyu
desteklemektedir.

Tablo 2. Sosyal onay ihtiyaci ve alt 6lcekleri ve fagerstrom nikotin bagimlilik testi ile diger degiskenlere ait ortalama,

standart sapma ve korelasyon degerleri (N=227)

Degiskenler X SS 1 2 3 4 5 6 7
1. FNB 3,52 2,47 -

2. Soi 64,74 16,46  -0,047 -

3. BYD 28,16 7,21 -0,058 0,855** -

4. SGC 17,35 592 -0,047 0,848** 0,578**

5. 0OIB 19,22 6,15 -0,030 0,864** 0,595** -0,668** -

6. BAH 900,83 464,09 0,241**  -0,014 -0,003 0,012 -0,028 -

7. Yas 21,93 2,37 0,095 0,003 0,061 -0,007 -0,021 0,225%* -

**P < 0,01, FNB= fagerstrém nikotin bagimlilik, SOi= sosyal onay ihtiyaci, BYD= baskalarinin yargilarina duyarlilik, SGC= sosyal geri
cekilme, OIB= olumlu izlenim birakma, BAH= bireysel aylik harcama.

Tablo 3. Yapisal esitlik modeline iliskin uyum indeksleri

Uyum Olgiisii Degeri Iyi Uyum Kabul Edilebilir Uyum Uyum
X2 “P” degeri 0,082 0,05<ps<1 0,01<p<0,05 iyi
CMIN/df 1,407 0<CMIN/df <2 2<CMIN/df <3 iyi
GFI 0,967 0,95=<GFI 1,00 0,90=<GFI<0,95 Iyi
CFI 0,974 0,97<CFI<1,00 0,95<CFI=<0,97 Iyi
AGFI 0,942 0,90<AGFI<1,00 0,85<AGFI<0,90 Iyi
RMSEA 0,042 0<RMSEA<0,05 0,05<sRMSEA<0,08 Iyi

Tablo 3’teki degerler verilerin modeli destekledigi ve
uyum  indekslerinin  kabul edilebilir  oldugunu
gostermistir (Marsh ve ark., 1988; Sun, 2005).

Sekil 2. Sosyal onay ihtiyac ile Fagerstrom Nikotin
Bagimlilik arasindaki iligskiyi gosteren yapisal esitlik
modeli. FNB= fagerstrém nikotin bagimhilik, SOi= sosyal
onay ihtiyaci, BYD= bagkalarinin yargilarina duyarlilik,
SGC= sosyal geri ¢ekilme, OIB= olumlu izlenim birakma.

Tablo 4’e gore sosyal onay ihtiyacindaki bir puanlik artis,
Fagerstrom Nikotin Bagimlilik puaninda 0,004 puanlk
bir diisiise neden olmaktadir. Benzer sekilde sosyal onay

ihtiyacindaki bir standart sapmalik degisim Fagerstrom
Nikotin Bagimlihginda 0,085°lik bir standart sapma
olusturmaktadir. Ancak bu iki degisken arasinda olusan
bu degisimler istatistiksel olarak anlamhlik ifade
etmemektedir (P > 0,05). Ayrica Fagerstrom Nikotin
Bagimliligindaki varyans degisimlerinin %0,07’sinin
sosyal onay ihtiyac bu model tarafindan
aciklanmaktadir.

Sosyal onay ihtiyaci ve alt o6lgekleri
degisimlerin istatistiksel olarak anlamli oldugu tespit
edilmis olup (P < 0,05), alt 6lceklerden baskalarinin
yargilarina  duyarliliktaki  varyans degisimlerinin
%47,2’si, sosyal geri ¢ekilmedeki varyans degisimlerinin

yani

arasindaki

%63,01 ve olumlu izlenim birakmadaki varyans
degisimlerinin  %69,8i bu model tarafindan
aciklanmaktadir.

4. Tartisma

Sigara bagimlhilig1 iizerine sosyal onay ihtiyacinin ne
diizeyde etkili oldugunu belirlemeye yonelik yapilan bu
calismada 6grencilerin sigara bagimlilig1 ve sosyal onay
puan ortalamalarinin diisiik diizeyde oldugu tespit
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edilmistir.

Sosyal onay ihtiyaci bireylerin davranislarini olumlu
yone kanalize edebildigi gibi olumsuz davranislarin da
artmasina neden olabilmektedir (Kowalska ve Winnicka,
2013; Weiss ve Kipp, 2015; Yang ve ark., 2014). Diger bir
ifade ile sagliksiz davranislarin sosyal ¢evre ve normlar
tarafindan dislanmasi ve kiiglimsenmesi bireylerin bu
davraniglarla ilgilenmelerini 6nleyecektir (Berkowitz,
2004). Sosyal onayin sekillenmesinde etkili olan sosyal
normlarin sigara i¢gme davranisi ile yakindan iligkili
oldugu bilinmekte (Riou ve ark., 2009; Yamamura, 2011)

ve sigara icme ve birakma gibi durumlarda bireyin yakin
cevresindeki  sosyal degiskenlerin g6z 6niinde
bulundurulmasinin  énemine vurgu yapilmaktadir
(Karasek ve ark., 2012). Calismamiza katilan goniilliilerin
sosyal onay ihtiyaci puan ortalamalarinin 64,74 + 16,46
oldugu (Tablo 2) ve bu ihtiyaglarinin diisiik oldugu
séylenebilir (Karasar ve Ogiillmiis, 2016). Sosyal onay
ihtiyacinin nikotin bagimliligi ilizerine ise istatistiksel
olarak anlamli bir etkisinin olmadig1 tespit edilmistir
(Sekil 1, Tablo 4).

Tablo 4. Modele ait regresyon agirliklari, standardize regresyon agirliklar: ve kareli ¢oklu korelasyonlar:

Degiskenler p1 o SE, t p
FNB <--- SOI -0,004 -0,085 0,004 -0,976 0,329
BYD <--- SOI 1,000 0,687 - - -
SGC <--- SOI 0,949 0,793 0,099 0,620 0,001
OiB <---SOI 1,000 0,836 0,108 9,587 0,001
SMC

FNB 0,007

0iB 0,698

SGC 0,630

BYD 0,472

FNB= fagerstrom nikotin bagimlilik, SOi= sosyal onay ihtiyaci, BYD= baskalarinin yargilarina duyarhlik, SGC= sosyal geri ¢ekilme, OiB=

olumlu izlenim birakma, SE= standard error, SMC= squared multiple correlations, f1: Standartlastirilmamis 3, 80: Standartlastirilmis

B.

Bireyin sigara icme davranisi, icinde yasadig1 toplumdan
etkilenmektedir. Toplum icinde bulunan anne-baba,
kardesler, arkadas ve akranlar bireyin sigara igme riski
ve bagimhlik diizeyini artirmaktadir (Dogan ve Ulukol,
2010; Oncel ve Erdugan, 2015; Tyas ve Pederson, 1998).
Mcvicar ve Polanski (2014) Ingiltere’de adélesanlarla
yapmis  olduklari
arkadaslar1  sigara sigara
bagimhiliklarinin arttigi bildirilmektedir (McVicar ve
Polanski, 2014). Benzer olarak Akkus, Karaca, Sener ve

calismalarinda  o6zellikle  simif

kullanan  ergenlerin

Ankarali (2017) lise o0Ogrencilerinde yirittikleri
calismalarinda  arkadas cevresinde sigara-alkol
kullaniminin  6grencilerin sigara kullanim sikligim

arttigini belirtmislerdir (Akkus ve ark., 2017).

Sosyal onay alma sigaraya baslama ve bagimhilik diizeyini
etkiledigi gibi birakma davramsini da etkilemektedir
(Chandola ve ark. 2004; Song ve Ling, 2011). Yapilan
calismalarda sigara i¢cme konusunda olumsuz bir
ongoriiye sahip olan sosyal ortamlarda sigara i¢me
prevelansinin diistiigli ve sigara birakma oranlarinin
arttigl goriilmektedir (Ahern ve ark., 2009; Karasek ve
ark, 2012). Bu calismalar daha c¢ok erken ergenlik
donemini kapsamaktadir. Calismamizda sosyal onay
ihtiyact ile nikotin bagimlihg: iliski
bulunamamasinda yas grubunun ge¢ ergenlik donemini
kapsamasi etkili olmus olabilir. Yine ¢alismamizda sosyal
onay ihtiyacinin diisiik olmasi da sonucumuzda etkili
olan bir durum olabilir.

arasinda bir

5.Sonug

Literatiirde sosyal ¢evre ile bagimhiliklar arasindaki iliski
vurgulanmasina ragmen, c¢alismamizda sosyal onay
ihtiyac ile nikotin bagimhilig1 arasinda anlamli diizeyde
bir iligki olmadig1 goriilmiistiir. Buna gore bireysel sigara
icme davranisi ve toplumsal etkilesimlerin ortaya
cikarilmasi i¢in, sosyal onay, sosyal norm ve sosyal uyum
gibi faktorlerle ilgili calismalarin artirilmasi énerilebilir.
Ek olarak daha genis gruplarinda
karsilastirmali calismalarin yapilmasi da yararl olacaktir.

orneklem

Katki Orani Beyani
Tiim yazarlar ayn1 oranda katkiya sahip olup, tim
yazarlar makaleyi incelemis ve onaylamistir.

Catisma Beyani
Yazarlar bu ¢alismada hig¢bir ¢ikar iligkisi olmadigini
beyan etmektedirler.

Destek ve Tesekkiir Beyani
Bu yazinin arastirma ve yazarlik siirecinde herhangi bir
finansal destek alinmamistir.

Kaynaklar

Ahern ], Galea S, Hubbard A, Syme, SL. 2009. Neighborhood
smoking norms modify the relation between collective efficacy
and smoking behavior. Drug Alcohol Depend, 100(1-2): 138-
145.

Akkus D, Karaca A, Sener DK, Ankarali, H. 2017. Lise 6grencileri
arasinda sigara ve alkol kullanma siklig1 ve etkileyen faktorler.
Anadolu Klinigi 22(1), 36-45.

BS] Health Sci / Mahmut EVLI ve ark.

109



Black Sea Journal of Health Science

Andrew DPS, Pedersen PM, McEvoy CD. 2011. Research methods
in sport management. Champaign: Human Kinetics. p. 203-
207.

Aslan D. Halk saghig ile ilgili giincel sorunlar ve yaklasimlar.
Ankara. 2009.

Bergen AW, Caporaso N. 1999. Cigarette Smoking. ] Natl Cancer
Inst, 91: 1365-1375.

Berkowitz AD. 2004. The social norms approach: theory,
research, and annotated bibliography. Higher Education
Center for Alcohol and Other Drug Abuse and Violence
Prevention. U.S. Department of Education.

Chandola T, Head ], Bartley M. 2004. Socio-demographic
predictors of quitting smoking: how important are household
factors? Addiction, 99(6): 770-777.

Dogan DG, Ulukol B. 2010. Ergenlerin sigara igmesini etkileyen
faktorler ve sigara kargiti iki egitim modelinin etkinligi. Inénii
Univ Tip Fak Derg, 17(3): 179-85.

Giirbiiz S, Sahin F. 2018. Sosyal bilimlerde arastirma yontemleri:
felsefe-yontem-analiz. Kesfedici Faktor Analizi ve Giivenirlilik
Analiz, Se¢kin Yayincilik. p. 225-257.

Hacievliyagil SS, Mutlu LC, Giilbas G, Yetkin O, Giinen H. 2006.
Gogiis hastaliklar1 servisine yatan hastalarin hastane yatis
maliyetlerinin karsilastirilmasi. Toraks Derg, 7(1): 11-16.

Heathorn TF, Kozlowski LT, Frecker RC, Fagerstrom KO. 1991.
The Fagerstrom test for nicotine dependence: A revision of the
Fagerstrom tolerence questionnaire. Br ] Addict, 86: 1119-
1127.

Karasek D, Ahern ], Galea S. 2012. Social norms, collective
efficacy, and smoking cessation in urban neighborhoods. Am ]
Public Health, 102(2): 343-351.

Karagar B, Ogiilmiis S. 2016. Sosyal onay ihtiyaci 8lgegi: gecerlik
ve giivenirlik analizi. Ege Egitim Derg, 1(17): 84-104.

Karlikaya C, Oztuna F, Solak AZ, Ozkan M, Orsel 0. 2006. Tiitiin
kontrolil. Toraks Derg, 7(1), 51-64.

Kline RB. 2005. Principles and practice of structural equation
modeling. New York: Guilford Press. p. 154-186.

Kowalska ], Winnicka J. 2013. Attitudes of undergraduate
students towards persons with disabilities. the role of the
need for social approval. Polish Psychol Bullet, 44(1): 40-49.

Kutlu R, Marakoglu K. 2005. Civi S. Selguk Universitesi Tip
Fakiiltesi Hemsirelerinde Sigara igme Durumu ve Etkileyen
Faktérler. CU Tip Fak Derg, 27(1): 29-34.

Marsh HW, Balla JR, McDonald RP. 1988. Goodness of fit indexes
in confirmatory factor analysis: the effect of sample size.
Psychol Bullet, 103: 391-410.

McVicar D, Polanski A. 2014. Peer effects in UK adolescent
substance use: never mind the classmates? Oxford Bull Econ
Stat, 76(4): 589-604.

Munro BH. 2005. Statistical Methods For Health Care Research.
Philadelphia: Lippincott Williams & Wilkins. p. 351-76.

0guz S, Camc G, Kazan M. 2018. Universite 6grencilerinin sigara
kullanim siklig1 ve sigaranin neden oldugu hastaliklar1 bilme
durumu. Van Tip Derg, 25(3): 332-33.

Oncel SY, Erdugan F. 2015. Kontenjans tablolarinin analizinde
log- lineer modellerin kullanimi ve sigara bagimlilig: iizerine
bir uygulama. SAU Fen Bil Der, 19(2): 221-235.

Oz B, Alkevli A. 2018. Ogrencilerin madde kullanimi ve
bagimlihginda etkili olan faktérlere bakisinin demografik
ozelliklere gore incelenmesi: Cukurova tniversitesi Ornegi.
Selguk Univ Sos Bil Enst Derg, 39: 29-43.

Riou Francga L, Dautzenberg B, Falissard B, Reynaud M. 2009. Are
social norms associated with smoking in French university

students? A survey report on smoking correlates. Subst Abuse
Treat Prev Policy, 4(4): 1-14.

Song VA, Ling MP. 2011. Social smoking among young adults:
nvestigation of intentions and attempts to quit. American ]
Pub Health, 101(7): 1291-1296.

Sun J. 2005.Assessing Goodness of Fit in Confirmatory Factor
Analysis. Measur Evaluat Counsel Develop, 37(4): 240-256.

Tiirkiye Saglik Arastirmalart. 2019. URL:
http://www.tuik.gov.tr/PreTablo.do?alt_id=1095
tarihi: 16 Kasim 2020)

Tyas SL, Pederson LL. 1998. Psychosocial factors related to
adolescent smoking: a critical review of the literature. Tob
Control 7(4): 409-420,

Uysal AM, Kadakal F, Karsidag C, Bayram GN, Uysal O, Yilmaz V.
2004.Fagerstrom test for nicotine dependence: reliability in a
Turkish sample and factor analysis. Tiiberkiiloz Toraks Derg,
52(2): 115-121.

Weiss MR, Kipp LE. Goodman D. 2015. Unsportsmanlike play in
youth ice hockey: gender and age differences in attitudes and
perceived social approval. International Journal of Sport
Psychology 46(1): 1-17.

Waltz CF, Strcikland OL, Lenz ER. 2010. Measurement in Nursing
and Health Research. New York: Springer Publishing
Company. p. 176-178.

World Health Organization. 1992. The ICD-10 classification of
mental and behavioural disorders: clinical descriptions and
diagnostic guidelines. Geneva. URL:
http://apps.who.int/iris/handle/10665/37958 (Erisim tarihi:
15 Kasim 2020)

World Health Organization. 2019. Addiction to Nicotine. Gender,

Epidemic. URL:
http://www.who.int/tobacco/publications/gender/en_tfi_gen
der_women_addiction_nicotine.pdf(Erisim tarihi: 17.11.2020)

World Health Organization. 2015. Who Report on the Global
Tobacco

(Erisim

Women, and the Tobacco

Epidemic. Geneva,
https://www.who.int/tobacco/global_report/previous/en/
(Erisim tarihi: 20 Kasim 2020)

World Health Organization. 2017. Monitoring tobacco use and
prevention policies. Who Report On The Global Tobacco
Epidemic. URL
http://apps.who.int/iris/bitstream/handle/10665/255874 /9
789241512824-
eng.pdf.jsessionid=309277A3EE364EE48D01207054608782?
sequence=1 (Erisim tarihi: 20 Kasim 2020)

World Health Organization. 2018. Dependence syndrome. URL:
http://www.who.int/substance_abuse/terminology/definitio
nl/en/ (Erisim tarihi: 15 Kasim 2020)

World Health Statistics. 2018. Monitoring health for the SDGs,

development goals. URL:
https://www.tuseb.gov.tr/enstitu/tacese/yuklemeler/haberle
r/2018_istatistikleri.pdf (Erisim tarihi: 15 Kasim 2020)

Yamamura E. 2011. The effects of the social norm on cigarette
consumption: Evidence from Japan using panel data. Japan
World Econ, 23(1): 6-12.

Yang ], Yang Y, Li H, Hou Y, Qi M, Guan L, et al. 2014. Correlation
between self-esteem and stress response in Chinese college
students: The mediating role of the need for social approval.
Personal Individ Differen, 70: 212-217.

Yesil YB. 1986. Universite genglerinin psikolojik sorunlari. Psikol
Derg, 5(20): 8-80.

sustainable

BS] Health Sci / Mahmut EVLI ve ark.

110



Black Sea Journal of Health Science
doi: 10.19127 /bshealthscience.799059

Open Access Journal Research Article
e-ISSN: 2619 - 9041 Volume 4 - Issue 2: 111-113 / May 2021

EVALUATION OF DENTISTS’ KNOWLEDGE IN INFECTIVE
ENDOCARDITIS PROPHYLAXIS

Emine TATAR SATIROGLU*, Aliye KAMALAK?

1Kahramanmaras Sutcu Imam University, Faculty of Dentistry, Department of Pediatric Dentistry, 46040, Kahramanmaras, Turkey
1Kahramanmaras Stitcii Imam University, Faculty of Dentistry, Department of Endodontics, 46040, Kahramanmaras, Turkey

Abstract: Infective endocarditis (IE) is an infection caused by microorganisms affecting the natural/prosthetic heart valve and
surrounding tissues. Antibiotic prophylaxis is necessary to prevent IE in some dental procedures due to mortality rate. This particular
study was primarily motivated to evaluate the dentists’ knowledge in IE prophylaxis. Participants of the study were 80 dentists who
were selected through the purposive sampling method (Female= 44; Male= 36). To collect data, a questionnaire with questions about
prophylaxis data on heart diseases, dental procedures, the purpose, frequency, duration and dose of the drugs used was used. The
participants were informed about prophylaxis of IE after the data collection during a seminar. Subsequently, their responses to the
questionnaire items were statistically analyzed and the relevant results were presented in the following section. 36 male and 44 female
dentists working in Kahramanmaras city center and districts participated in the study on a voluntary basis. It was revealed that the
respondents tend to decide on IE prophylaxis mostly requesting consultation from cardiologists (68.8%), family physicians (2.6%) and
infectious diseases specialists (1.3%) while 3.9% of them applied prescription only based on their professional experience. This
particular research has shown that dentists made some mistakes while performing antibiotic prophylaxis such as unnecessary use of
antibiotics. Based on this finding, they should be provided in-service training programmes organized on a regular basis to contribute to
their professional development by updating their field knowledge.
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1. Introduction (Female= 44; Male= 36). At the time of data collection,
Infective endocarditis (IE) is an infection caused by they were working at oral dental health hospitals and
microorganisms affecting the natural or prosthetic heart faculty of dentistry affiliated to a state university located
valve and surrounding tissues (Gencay Kegeli et al, in the province of Kahramanmaras, Turkey. The latter
2013). IE is a uncommon but serious disease with an in- was elicited through such details about the preferred
hospital mortality rate of approximately 20% and a five- dental procedures in certain disorders, the purpose,
year mortality rate of 40% (Tubiana et al, 2017). frequency, duration and dosage of the preferred drugs.
Bacteria that exist in the oral flora do not cause IE even if Informed consent form was obtained from the
they trigger bacteraemia in healthy individuals. Infection participants before the questionnaire was applied. The
usually occurs in previously damaged otherwise participants were informed about prophylaxis of IE after
malformed areas of the heart tissue. It is usually treatable the data collection during a seminar. Subsequently, their
with antibiotics but IE is life-threatening since up to 30% responses to the questionnaire items prepared as
of the sufferers who are treated with antibiotic therapy ~ Multiple choice were analyzed statistically and the
can die of it (Glenny et al., 2013). The recommendation of relevant results are presented in the following section. In
prophylactic antibiotics (PA) prior to dental treatment is the statistical evaluation, frequency analyzes were made.
common although factors that influence the prescription 2.1. Ethical Consideration

process are poorly understood (McCarthy et al, 2019). It is noteworthy that the ethical standa.rds of the Ethics
Antibiotic prophylaxis is necessary to prevent IE in some Committee of Kahramanmaras Siit¢ii Imam University
dental procedures due to the afore-mentioned mortality Faculty of Medicine were considered during the data
rate. This particular study was primarily motivated to collection procedure (Decision No: 11, Date: 13.11.2019).
evaluate the dentists’ knowledge in IE prophylaxis.

3. Results

2. Material and Methods 36 male and 44 female dentists working in
Participants of the study were 80 dentists who were Kahramanmaras city centre and districts participated in
selected through the purposive sampling method the study on a voluntary basis. The majority of their age
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ranges from 24 from 30 age range (62.5%) (Figure 1). It
was revealed that the respondents tend to decide on IE
prophylaxis mostly requesting
cardiologists (68.8%), family physicians (2.6%) and
infectious diseases specialists (1.3%) while 3.9% of them

consultation from

applied prescription only based on their professional
experience. The remaining 23.4%, on the other hand,
reported that they requested consultation from multiple
sources to decide on prophylaxis.

70%
60%
o B percentage of age range of participants
40%

30%

20%
0% |
24-30 31-40 a1-50 51-64

Figure 1. Distribution of age range of participant.

The findings have demonstrated that prophylaxis is
performed by all participants during tooth extraction,
followed by manipulation of the gingiva and periapical
region (88.3%), in cases where the oral mucosa may be
perforated (74%), treatment  (64.9%),
orthodontic appliances and placement of removable
prosthodontic instruments (9.1%), removal of suture
(5.2%), and dental radiography (1%).

Their responses to the question on the use of prophylaxis
in heart diseases showed that it is mostly implemented in
history of passed IE (96.1%), prosthetic heart valves
(92.1%), rheumatic fever-associated cardiac diseases
(88.2%), congenital, unrepaired complex cyanotic heart

root canal

disease (75%), valvulopathy developed heart transplant
(56.6%), mitral valve prolapse (36.8%), coronary artery
disease (18.4%) and unspecified (5%).

Their responses on the use of drugs in adults indicated
that oral amoxicillin+clavulonate was mostly preferred
(71.1%), followed by oral amoxicillin (36.8%), oral
clindamycin (6.6%), IM ampicillin (3.9%) and IV
ampicillin (1.3%). The drugs used by dentists for
prophylaxis in paediatric patients are given in Figure 2.

80% -
F0% -
60% -
50% - ® adults

40% - W children
30% -

20% -

10%

0% -
ampicillinim  ampicillin iv

amoxicillin + amoxicillin oral clindamycin
clavulonate oral

oral

Figure 2. Distribution of prescribed drugs.

As a follow up question, they were asked to state when
they perform prophylaxis prior to the treatment. All of
the dentists informed that they performed it 30-60
minutes before the procedure.

The last question required them to specify the duration
of drug use in concern. Most of the participants reported
that they use a single dose (71.1%) while 13.2%
informed that they use it one day. These are followed by
those who stated that they use it for 3 days (9.2%), 5
days (6.6%) and 7 days (1.3%).

4. Discussion

IE is a microbial disease caused by retention of bacteria
on damaged heart tissue. Several dental procedures
cause bacteremia and it was believed that this might lead
to infective endocarditis in a few people (Glenny et al,,
2013). Antibiotics are generally prescribed for dental,
orofacial infections and as prophylaxis against infections
which cause endocarditis at risky patients (Anjum et al,,
2014). In this study, we evaluated a group of dentists’
current knowledge in IE prophylaxis and informed them
about the prophylaxis with the right indication.

While the 2008 NICE guideline suggests that no
prophylaxis is required in dental procedures, the 2016
update reveals that prophylaxis is recommended in high-
risk dental procedures instead of routine procedures.
Oral use of amoxicillin 3 g or clindamycin 600 mg is
extensively recommended one hour before the treatment
(Chambers et al, 2016). Even though one could argue
that the 2008 NICE guidelines were strict, the ESC and
AHA guidelines take a sensible method in that regard.
Nonetheless they both recommend antibiotic prophylaxis
in patients with the highest risk for IE, in which an IE
period carries possibly the highest morbidity and
mortality, although they inform a significant lack of
evidence regarding antibiotic prophylaxis and restriction
in its widespread use (Charitos and Sinning, 2019). In
their large-scale research conducted in France, Tubiana
et al. (2017) concluded that invasive dental treatments
may contribute to the development of IE in adults with
prosthetic heart valves.

Prophylaxis is recommended by the guidelines: (i)
Patients with prosthetic valves or those who used
prosthetic materials for heart valve repair, (ii) Patients
who previously had IE, and (iii) People with congenital
heart disease (a. Cyanotic congenital heart disease
without surgical repair, b. Patients with congenital heart
disease who underwent full surgical repair using
prosthetic material (surgical or percutaneous technique)
up to 6 months after the procedure, and c. Continuous
residual defect or valve regurgitation in the area where
the prosthesis material or device is placed). These
findings of our research largely overlap with Spittle et al.
(2017) who previously concluded that patients with a
history of IE and prosthetic heart valves were correctly
identified by the majority of dentists as ‘in need of
antibiotic prophylaxis’. However, only one-third of the
dentists reportedly prescribed antibiotic prophylaxis
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appropriately for patients with a congenital heart defect
prosthetic material or device placed during the first 6
months after the procedure and cyanotic congenital heart
disease that had not been repaired.

Guidelines can be followed in the administration of
antibiotic prophylaxis to prevent the development of
infective
requested from cardiologists in order not to take risks in
cases where there is doubt. In the study by Tong et al., It
was reported that a significant number of dentists
routinely consult cardiologists for advice on the need for
PA for their patients (Tong et al, 2014). In this study,
only 3.9% of dentists stated that they performed PA by
following their own professional knowledge, while the
majority reported that they consult with cardiologists.
According to the latest guidelines, prophylaxis is not
recommended during dental suture removal, placement
of orthodontic appliances and dental radiography. Ryalat
et al. (2016) reported that most of the dentists
performed PA in dental extractions (87.4%), followed by
periodontal operation (88.2%) and that only 17.3% of
them thought that PA is necessary in simple tooth
restorations. Similar to the results of our study, in the
study conducted by Al-Fouzan et al. (2015), most of the
dentists indicated that they performed PA in invasive

endocarditis, and consultation may be

procedures and they did not apply PA in dental
radiography and non-banded orthodontic appliances.
Appropriate drug selection is one of the most important
steps in PA. Current study has shown that only 36.8% of
dentists use the correct antibiotics. In the survey study of
Cloitre et al. (2018) 79.9% of dentists reported that they
prescribed AP prior to a risky dental procedure, but only
22.5% prescribed an appropriate adult primary care AP
(2 g amoxicillin), and 43% prescribed clindamycin in
case of penicillin allergy.

Lastly, the research finding on the duration of drug use
revealed that most of the dentists reportedly use a single
dose (71.1%). However, the prophylaxis dose should be
used in a single dose; in other words, its use should be
avoided the following days once it is implemented once.
The misuse of prophylactic antibiotics may lead to
multiple unfavorable consequences for patients such as
unsuccessful drug therapy, avoidable adverse effects,
destructive drug interactions and avoidable costs (Lisboa
etal, 2015).

5. Conclusion

This particular research has shown that dentists made
some mistakes while performing antibiotic prophylaxis
such as unnecessary use of antibiotics. Based on this
finding, they should be provided in-service training
programmes organized on a regular basis to contribute
to their professional development by updating their field
knowledge.
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Abstract: The possible side effects of transrectal ultrasonography-guided prostate biopsy (TRUS-Bx), which is one of the most
common procedure of urology practice, are common but tend to limit themselves. TRUS-Bx may be associated with Lower Urinary
System Symptoms (LUTS). We aimed to investigate the effects of TRUS-Bx on LUTS and the factors that decrease or increase these
effects and to provide information about the exposure periods of these factors. This study is a prospective observational study
involving patients undergoing prostate biopsy between August 1st, 2019 to 2020. Detailed history was obtained and physical
examinations were evaluated from all patients. Patients' age, PSA levels, prostate volumes, Body-Mass-Index measurements and use of
alpha blocker were recorded. The effects of recorded information of patients with prostate biopsy on LUTS and uroflowmetry
parameters were investigated. A total of 143 patients were included in the study after determining the exclusion criteria. A significant
correlation was found only between Qmax changes after TRUS-Bx and the use of alpha blockers. All patients, have decreased Qmax
flow rate observed at postprocedure 1th day compared to baseline values. During the controls performed in the 4th week, while the
decrease in patients using alpha blockers reached a significantly higher value than its baseline value, it could not return to its baseline
value in patients who do not use alpha blockers. Prostate biopsy is expected to cause a temporary LUTS. The effects on this LUTS can
be corrected with the use of alpha blockers.
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1. Introduction

After the use of prostate-specific antigen (PSA) as a
serum marker in the diagnosis of prostate cancer (PCa),
Transrectal ultrasonography-guided prostate biopsy
(TRUS-Bx) was applied by Hodge et al. for the first time
in 1989, and it is considered as the standard method in
the diagnosis of prostate cancer (Stamey et al, 1987;
Hodge et al, 1989). It is estimated that over 1 million
procedures are performed each year in the United States
and in Europe with TRUS-Bx, which is a gold standard
technique that confirms the presence of cancer in men
with suspected prostate malignancy (Loeb et al., 2011;
Loeb et al,, 2013). The possible side effects of TRUS-Bx,
which is one of the most common procedures of urology
practice, are common but tend to limit themselves. The
most common complications of prostate biopsy, which is
performed as a safe procedure, are indicated to be
hematospermia (37.4%), hematuria (14.5%), rectal
bleeding<2 days (2.2%), prostatitis (1.0%), >38.5° fever
(0.8%), epididymitis (0.7%) and urinary retention

(0.2%) (Mottet et al., 2020).

In addition to these complications, it was demonstrated
in some studies that TRUS-Bx may also be associated
with other wurological conditions, including erectile
dysfunction and/or Lower Urinary System Symptoms
(LUTS) (Glaser et al., 2012). LUTS, which is reported at
the rates of 6% and 25% after TRUS-Bx in the literature,
is an exacerbation of short-term urinary symptoms
(Glaser et al,, 2012; Loeb et al.,, 2013; Namekawa et al,,
2015). In the literature, there are studies indicating the
use of alpha blockers is useful to decrease the LUTS
effects of TRUS-Bx (Bozlu et al., 2003; Chung et al., 2015;
Sefik et al.,, 2020). In our prospective observational study,
we investigated the effects of TRUS-Bx on LUTS and the
factors that decrease or increase these effects. We aimed
to provide information about the exposure durations of
these factors as a contribution to the literature.
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2. Material and Methods

2.1. Study Design and Inclusion/Exclusion Criteria
Our research is a prospective observational study and
conducted in accordance with STROBE guidelines for
reporting
(www.strobestatement.org). Informed consent (written)
was obtained from all participants. After obtaining the
institutional ethics committee approval, biopsy was
performed in 189 patients who underwent TRUS-Bx for
the first time between August 1st, 2019 and August 1st,
2020. Prostate biopsy indication in our study; the

observational studies

patients had abnormal rectal examination and / or serum
PSA levels above 2.5 ng/ml. History of surgical treatment
for prostate, severe diabetes mellitus (patients who
cannot regulate blood sugar),
disorders (thrombocytopenia, hemophilia etc.), rectal

severe coagulation
disease such as anal fissure, anal fistula or hemorrhoid,
patients with concomitant malignancies, neurological
diseases, the presence of catheter and the presence of
urinary infection were determined as the exclusion
criteria. 143 patients were included in the study after
determining the exclusion criteria.

2.2. Data Collection and Outcome Measures

Detailed history was obtained from all patients, and
physical examinations and rectal examinations were
evaluated. Patients' age, Prostate-Specific Antigen (PSA)
levels, prostate volumes (width x length x depth x 0.52),
Body Mass Index (BMI) measurements and use of alpha
blocker (Patients were divided into 2 classes in terms of
alpha blocker use. Patients using alpha blockers; the
patients who started to use alpha blocker at least 1
month before the biopsy and who had regular use after
the biopsy. Patients not using alpha blockers; the patients
who use irregular alpha blockers or never use alpha
blockers) and pathology results were recorded.
Uroflowmetry was performed in all patients before the
TRUS-Bx, on the 1st day after biopsy and on the 4th week
after biopsy, and the maximum flow rate (Qmax) rates
and postvoid residual urine volume (PVR) were
measured by ultrasound. The International Prostate
Symptom Score (I-PSS) form was filled out before biopsy
and at the 4th week after biopsy, and the scores were
calculated. A questionnaire scored in the range of 0
(painless) - 10 (maximum painful) was administered to
patients to evaluate their Visual Analog Scale (VAS) on
the 1st day after biopsy, and the VAS score was recorded.
The relationship between the changes in the Qmax values
of the patients due to biopsy and age, BMI, PSA, VAS,
prostate volume and the use of alpha blocker was
examined by correlation analysis.

2.3. Biopsy Procedure

Biopsy was performed in patients with negative urine
culture. Before TRUS-Bx, all patients were injected with
10 ml of 2% prilocaine hydrochloride into the angle
between the prostate gland and seminal vesicles (5 mL
each) using an 18-gauge needle. Prostate volumes
measured by Transrectal ultrasonography (TRUS) (GE
Health_ Lociq 200 Pro) were recorded. As a standard

practice, enema was applied to all patients in the
morning on the day of biopsy and local disinfection was
performed using betadine before the biopsy. 12 core
systematic biopsy (12 core systematic biopsy; A total of
12 core biopsies were taken from lateral and far-lateral
from the apex, middle and basis of the right and left sides
of the prostate.) samples were taken from all patients
using a 30 cm 18 Gauge fully automatic biopsy needle.
500 mg ciprofloxacin before and after the procedure only
1 day and Non-steroidal anti-inflammatory drugs
(NSAID) containing dexketoprofen for 3 days after the
procedure were administered to the patients who
underwent biopsy.

2.4. Statistical Analysis

Statistical analyses were performed using the SPSS
software version 22. Qmax changing and other variables
were investigated using visual (histograms, probability
plots) and  analytical (Kolmogorov-
Simirnov/Shapiro-Wilk’s test) to determine whether or
not they are normally distributed. Descriptive analyses

methods

were presented using means and standard deviations for
normally distributed. As both parameters were normally
distributed, the
significance were calculated using the Pearson test. The
effect of alpha blockers using status on the change in

corelations coefficients and their

Qmax, PVR and I-PSS by time were investigated using
repeated measures analysis of variance. Greenhouse-
Geisser correction was used when the sphericity
assumption was violated. An overall 5% type-I error level
used to infer statistical significance. And the Mann-
Whitney U test to compare the values between the two
groups. A P value less than 0.05 was considered
statistically significant.

2.5. Ethical Consideration

This study was approved by the Local Ethics Committee
with decision number 2019-24.

3. Results

3.1. Demographic and Descriptive Data

A total of 143 patients were included in the study after
determining  the
characteristics of the patients are presented in Table 1.
The correlation analysis performed between the changes
in the Qmax values (named as Qmax change 1 = Day 1
after biopsy procedure Qmax - baseline Qmax, Qmax
change 2 = 4th week after biopsy procedure Qmax -
baseline Qmax) of the patients due to biopsy and age,
BMI, PSA, VAS, prostate volume and the use of alpha
blocker is presented in Table 2. A significant correlation

exclusion criteria. The main

was found only between Qmax changes and the use of
alpha blockers. (Qmax change 1 and Qmax change 2 P <
0.001, rho -0.320 and P = 0.005, rho -0.252, respectively).
The patients were divided into two groups according to
of alpha blockers, and their
characteristics and and uroflowmetry

the use baseline
symptoms
parameters were evaluated. While 51 individuals without
the use of alpha blocker were grouped as group 1, 92

individuals with the use of alpha blocker were grouped
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as group 2. Age, BMI, VAS, PSA, Prostate volume,
Preprocedure and Postprocedure 4t week I-PSS,
Preprocedure-Postprocedure 1st day and Postprocedure
4th week Qmax and PVR values between both groups are
presented in Table 3. Prostate volume was found to be
higher in the group with the use of alpha blockers.
However, no statistically significant effect was found on
Qmax changes in the correlation analysis performed
(Table 2).

3.2. Symptom Score

The changes in I-PSS scores in repeated measures in
alpha blocker using group were found to be statistically
significant (P = 0.001) (Figure 1). The use of alpha
blockers had a significant effect on this improvement 4th
week (Table 4).

Table 1. Baseline characteristics all patients

Mean + SD
(n=143)
Age (years) 64.69+6.70
BMI (kg/m?2) 27.35+3.69
PSA (ng/mL) 10.03+8.98
Prostate Volume (ml) 50.10+16.28
VAS 2.56£1.79
I-PSS Preprocedure (Basaline) 13.83+8.17
Qmax Preprocedure (Basaline) 12.8645.58
(mL/sn)
PVR Preprocedure (Basaline) (mL) 53.93+£52.45
Abnormal Yes (%) 32 (22.4)
Rectal
No (9 111 (77.6
Examination o (%) ( )
Using Alpha  Yes (%) 92 (64.3)
Blocker No (%) 51 (35.7)
Pathology Benign (%) 91 (63.6)
Results Malign (%) 52 (36.4)

VAS= visual analog scale, BMI= body mass

maximum flow

index, Qmax=

rate, PVR= postvoid residual, I-PSS=
international prostate symptom score.

Table 2. The correlation analysis performed between the changes in the Qmax values of the patients due to biopsy and
age, BMI, PSA, VAS, prostate volume and the use of alpha blocker.

Usin
Age BMI psa  Lrostate y,q Alphg
Volume
Blocker
8}'1’;?1’; S};j:lieblasal . Correlation  0.136 0004 0029  -0.150 . -0.320"
postprocedure 1th day P value 0134 0967 0746 0099 0432  0.000*
8}‘;;1’; S}f‘gfflebisal o Correlation 0028 0048  -0.035  -0.033 .. = -0.252"
postprocedure 4th week P value 0.758 0.600 0.705 0.718 0.542 0.005*
BMI= body mass index, PSA= prostate specific antigen, VAS= visual analog scale.
Table 3. Baseline characteristics of groups according to the use of alpha blockers
Grup 1 Grup 2
(using alpha blocker -)  (using alpha blocker +) p
(n=51) (n=92)
Mean+SD Mean+SD
Age (years) 65.39+7.51 64.30+6.22 0.354
BMI (kg/m?2) 26.77+3.25 27.66+3.90 0.194
PSA (ng/mL) 10.99+10.18 9.50+8.26 0.345
Prostate Volume (ml) 44.59+12.71 53.15+£17.28 0.002
VAS 2.51+1.69 2.58+1.97 0.887
1-PSS Preprocedure (Basaline) 12.64+9.56 14.48+7.26 0.198
Postprocedure 4 Week 12.09+8.34 12.63+7.41 0.694
Preprocedure (Basaline) 15.39+5.78 11.17+4.77 <0.001
Qmax (mL/sn) Postprocedure Day-1 10.86+4.38 9.71+£3.95 0.126
Postprocedure 4 Week 14.49+4.85 12.62+4.13 0.022
Preprocedure (Basaline) 45.43+35.37 61.16+62.87 0.116
PVR (mL) Postprocedure Day-1 90.90+85.08 75.66+60.36 0.683
Postprocedure 4 Week 40.86+34.94 42.38+53.52 0.862
Benign (%) 38 (74.4) 69 (75)
Pathology Results Malign (%) 13 (25.5) 23 (25) 0.948

BMI= body mass index, Qmax= maximal flow rate, PVR= postvoid residual, I-PSS= international prostate symptom score, VAS= visual

analog scale.
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Table 4. Comparison of Preprocedure and Postprocedure I-PSS and Uroflowmetry parametters between the groups

Grup 1 (n=51)

Grup 2 (n=92)

Mean+SD Mean+SD
Preprocedure Postprocedure Preprocedure Postprocedure
(Basaline) Day 1 4 week (Basaline) Day 1 4 week

Qmax 15.394+5.78 10.86+4.38 14.49+4.85 11.17+4.77 9.71+£3.95 12.62+4.13
(mL/sn) R (P<0.001)* (P=0.239)* R (P=0.003)* (P=0.001)*
PVR 45.43+35.37 90.90+85.08 40.86+34.94 61.16+62.87 75.66+60.36 42.38+£53.52
(mL) T (P=0.002)* (P=0.216)* T (P=0.018)* (P=0.061)*

12.09+8.34 12.63+7.41
[-PSS 12.64+9.56 - 14.48+7.26 -

(P=0.118)* (P<0.001)*

Qmax= maximum flow rate, PVR= postvoid residual, [-PSS= international prostate symptom score.

*=compared to Preprocedure (baseline).
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Figure 1. The change in Qmax values and I-PSS scores in repeated measures between groups.

3.3. Uroflowmetry and Postvoid Residual Urine
Volume

In both groups, a decrease observed in
Postprocedure 1st day Qmax values compared to baseline
values. During the controls performed in the 4th week,
while the decrease in group 2 reached a significantly
higher value than its baseline value, it could not return to
its baseline value in group 1. The changes in Qmax values
in repeated measurements were found to be statistically
significant (P < 0.001). The change in Qmax values was
affected by the use of alpha blockers (P < 0.001) (Figure
1). In both group, a decrease was observed in Qmax
values on the postprocedure 1th day compared to
baseline values. An improvement which was above
postprocedure 4th week baseline values was found in the

group using alpha blockers.

was

With respect to the change in PVR, a decrease was
observed in postprocedure 1st day PVR measurements
compared to baseline values in both groups. Although
PVR values were found under the baseline in the 4th
week after the procedure in both groups, there were no
statistically significant differences. The change in Qmax
and the changes in PVR are presented in Table 4.

3.4. Complication

In our study, no infectious complication requiring acute

urinary retention and hospitalization was observed in
any patient.

4. Discussion

The need for prostate biopsy is based on PSA level
and/or suspected DRE (Digital rectal examination)
and/or imaging (Mottet et al, 2020).
exacerbation of lower urinary tract symptoms (LUTS)
may occur, Apart from the traditional complications of
prostate biopsy, which is performed as a safe procedure
(Glaser et al,, 2012; Loeb et al, 2013; Namekawa et al,
2015). LUTS is evaluated by international prostate

Short-term

symptom score (I-PSS) as standard (Barry et al,, 1992). In
our study, for the evaluation of LUTS, we performed
evaluations by making the measurements of maximum
flow rate (Qmax) and postvoid residual (PVR) measured
in addition to I-PSS evaluation.

The study carried out by Zisman et al. is one of the first
publication on the effect of prostate biopsy on lower
urinary tract symptoms in the literatiire (Zisman et al,,
2001). In their study carried out in 2001, Zisman et al.
demonstrated that prostate biopsy had a measurable
effect on voiding functions (Zisman et al, 2001). In the
study on the effect of multiple core prostate biopsy and
periprostatic nerve block on voiding and erectile
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function, Klein et al. found an increase in I-PSS, although
it was not statistically significant compared to baseline. It
is a known fact that the use of alpha blocker provides
improvements in LUTS symptoms and uroflowmetry
parameters (Klein et al.,, 2010). Due to these effects, alpha
blockers were encouraged to be used in patients after
prostate biopsy (Schulman et al,, 2001; O’Leary, 2001). In
our study, in the correlation between the changes in
Postprocedure first day and 4th week Qmax values
compared to baseline and age, BMI, PSA, prostate
volume, VAS, the use of alpha blockers, we found that
both changes had a statistical effect on the use of alpha
blockers.

In the literature the effects of alpha blocker use on lower
urinary tract symptoms after prostate biopsy; Bozlu et al.
indicated that the use of alpha blockers led to a
significant increase in Qmax after biopsy (Bozlu et al,
2003). In their study, Chung et al. found that prostate
biopsy led to objective voiding dysfunction and that the
use of alpha blockers before biopsy increased the Qmax
values after biopsy (Chung et al,, 2015). In our study, we
found a deterioration in Qmax and PVR parameters in
patients who did not use alpha blockers and used alpha
blockers on the postprocedure 1st day. In our study, a
significant improvement was observed in postprocedure
4th week Qmax values in those using alpha blockers
compared to those who did not use alpha blockers. Sefik
et al. found this improvement on Day 7 in patients using
tamsulosin after biopsy (Sefik et al, 2020). Chung et al.
reported a statistically significant increase on the 1st day
after prostate biopsy in patients who
tamsulosin, however, they did not find any difference in
the control group (Chung et al, 2015). Bozlu et al
indicated that the improvement in Qmax started on the

received

7th day and increased on the 30th day in patients
receiving tamsulosin (Bozlu et al,, 2003). In our study, we
found a statistically decrease in Qmax value in both
groups with and without the use of alpha blockers on the
postprocedure 1st day. We indicate that there was an
even better improvement in patients using alpha
blockers on the postprocedure 4th week compared to
baseline values.

With respect to residual urine volume, Chung et al. did
not find a significant increase in the amount of residual
urine on the postprocedure 1st day in patient group
administered with tamsulosin compared to baseline,
however, they found an increase in the amount of
residual urine in the control group (without tamsulosin
use) (Chung et al, 2015). In our study, we found that
both groups had a deterioration in the residual urine
volume on the first day after biopsy. Although no
statistical difference was found according to the
postprocedure 4t week baseline values, less residual
urine volume remains in the use of alpha blockers
compared to baseline. Although none of our patients had
acute urinary retention on the postprocedure 1st day, we
consider that it is necessary to watch out for the increase
in residual urine volume that occurred on the first day

after prostate biopsy.

With respect to the changes in I-PSS, Bozlu et al
observed a significant improvement in I-PSS on the 30t
day after biopsy in those using alpha blockers (Bozlu et
al,, 2003). Sefik et al. also found a similar result on the 7t
day after biopsy (Sefik et al, 2020). In our study, in
consistent with the literature, we found a significant
improvement in the I-PSS scores in the 4th week after
biopsy in the group using alpha blockers.

It is indicated in the literature that there is a defined
correlation between BMI and LUTS (Kaplan et al,, 2013).
However, we did not find this correlation in the results of
our study. No statistical relation was found in the BMI
correlation analysis of the Qmax change. Furthermore,
BMI scores for alpha blocker use were not found to be
similar between the two groups. We consider that BMI
has no effect on lower urinary tract symptoms due to
biopsy.

In the evaluation performed for the scoring of pain
perceived by the patients during biopsy, Sefik et al.
(2020) found that the VAS score was 2.7+2.3 for the
group with tamsulosin use and 4.2+2.2 for the group
without tamsulosin use, and they stated that the use of
tamsulosin reduced the pain. In our study, no statistical
relationship was found in the VAS correlation analysis of
Qmax changes. Furthermore, there was no statistically
significant difference in VAS scores between the groups
(for Group 1; 2.51%1.69, for Group 2; 2.58%1.97).
Therefore, no finding indicating that tamsulosin use
reduced the perceived pain due to biopsy was found in
our study.

In our study, we found that there would be a significant
decrease in Qmax flow rates and an increase in residual
urine volume in all patients on the 1st day after prostate
biopsy regardless of the use of alpha blockers. We believe
that patients should be informed about this situation they
will experience after biopsy. There will be a significant
improvement in Qmax and I-PSS values in case of
continued use of alpha blockers in the 4t week after
biopsy.

The current study has some limitations. In our study that
was carried out in a single center, the low number of
patients may have led to failure to find some parameters
that may have a significant effect. In addition, the
patients in the study did not use drugs such as 5 alpha
reductase inhibitors. Therefore, the fact that the effects of
these drugs were not evaluated is a limitation for this
study. Another limitation of the study is that the patients
did not have any intermediate value measurements
except the 1st day and 4th week after the procedure.

5. Conclusion

Prostate biopsy is expected to cause a temporary voiding
difficulty. The presence of deterioration in objective
voiding symptoms 1st day after biopsy is possible despite
the use of alpha blockers. It can be corrected by the
continuation of the use of alpha blockers.
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Ozet: Diistik ayagin en sik nedeni peroneal noropati olup etiyolojide birgok neden vardir. Diisiik ayak, kisilerin giinliik faaliyetlerini
onemli oOlglide etkiler. Bu ¢alismada Dogu Anadolu boélgesinde noroloji poliklinigine diisiik ayak klinigi ile bagvuran hastalarin
etiyolojik, elektrofizyolojik ve prognostik o6zelliklerinin arastirilmasi amaglanmistir. Aralik 2017-Ekim 2019 tarihleri arasinda
norofizyoloji laboratuvarina diisiik ayak tanisiyla gonderilen ve tanisi elektrondromyografi ile dogrulanan 18 yas ustii 80 hastanin
verileri geriye doniik olarak incelendi. Tiim analizler SPSS 20 yazilimi kullanilarak yapildi. Bulgular; Diistik ayak klinigi ile bagvuran
hastalarin cinsiyetler arasinda yas dagilimi benzerdi (P=0,718). Etiyolojide %31,25 (n=25) enjeksiyon, %18,75 (n=15)
kesici/delici/atesli silahla yaralanma, %16,25 (n=13) radikiilopati, %12,5 (n=10) kemik fraktiirii, %8,75 (n=7) cerrahi komlplikasyon,
%5 (n=4) idiyopatik, %2,5 (n=2) herediter, %2,5 (n=2) metastaz, %2,5 (n=2) kilo kaybi-¢émelme vardi. Sinir etkilenimine bakildig:
zaman hastalarin (n=80) %86,3’tinde (n=69) peroneal sinir hasari, %58,8'inde (n=47) tibial sinir hasari, %57,5’inde (n=46) sural sinir
hasar1 vardi. Cinsiyete gore bakildiginda peroneal sinir hasar1 kadinlarda %78,6 (n=22), erkeklerde %90,4 (n=47), tibial sinir hasari
kadinlarda %64,3 (n=18), erkeklerde %55,7 (n=29), sural sinir hasari kadinlarda %50 (n=14), erkeklerde %61,5 (n=32) idi. Cinsiyete
gore etiyolojik nedenler arasinda istatistiksel olarak anlaml fark vardi (P=0,001). Sonug olarak néromuskiiler yolun tiim yaralanma
olasiliklar1 da dahil olmak tizere hastanin diisiik ayak nedeni i¢in kapsamli bir aragtirma yapilmalidir. Tani sonrasinda diisiik ayak ilgili
tiim uzmanlarin dahil oldugu multidisipliner bir yaklasimla tedavi edilmelidir.

Anahtar kelimeler: Diisiik ayak, Etiyoloji, Peroneal noropati, Elektromiyografi

Etiological, Electrophysiological and Prognostic Features of Patients Presenting with Drop Foot Clinic

Abstract: The most common cause of drop foot is peroneal neuropathy, and there are many reasons in etiology. Foot drop markedly
restricts the everyday activities of persons. In this study, the etiological, electrophysiological and prognostic features of the patients
who applied to the neurology outpatient clinic in the Eastern Anatolia region with drop foot clinic was aimed to investigate. The data
obtained from 80 patients over 18 years of age who were sent to the neurophysiology laboratory with a diagnosis of drop foot between
December 2017 and October 2019, and confirmed by electroneuromyography were retrospectively analyzed. All the analyses were
made using SPSS 20 software. Results; the age distribution of the patients with drop foot diagnosis was similar between the genders
(P=0.718). In etiology there were 31.25% (n=25) injection, 18.75% (n=15) cutter/perforator/gunshot injury, 16.25% (n=13)
radiculopathy, 12.5% (n=10) bone fracture, 8.75% (n=7) surgical complication, 5% (n=4) idiopathic, 2.5% (n=2) hereditary, 2.5%
(n=2) metastasis, 2.5% (n=2) weight loss-squat. When nerve activation was examined, 86.3% (n=80) of patients (n=69) had peroneal
nerve damage, 58.8% (n=47) had tibial nerve damage and 57.5% (n=46) had sural nerve damage. In terms of gender, peroneal nerve
damage was 78.6% (n=22) in female and 90.4% (n=47) in male Tibial nerve damage was 64.3% (n=18) in women, 55.7% (n=29) in
men. Sural nerve damage was 50% (n=14) in women, 61.5% (n=32) in men. There was a statistically significant difference among
causes off according to gender (P=0.001). Consequently, a comprehensive search for the cause of the patient’s drop foot, including all
possibilities of injury to the neuromuscular pathway, should be undertaken. After diagnosis, drop foot should be treated with a
multidisciplinary approach including all relevant specialists.

Keywords: Drop foot, Ethiology, Peroneal neuropathy, Electromyography
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Kalcada siyatik sinirin lateral lifleri yaralanmaya yag
dokusu azlhigl nedeniyle daha duyarlidir. Bunlar dizde
ortak peroneal siniri olusturacak liflerdir. Diisiik ayagin
yaygin nedenleri peroneal mono-ndropati (en yaygin

1. Giris

insan viicudundaki en biiyiik sinir siyatik sinirdir. Siyatik
sinir uzun bir anatomik seyre sahip oldugu icin cesitli
bolgelerde yaralanmalara karsi savunmasizdir. L4, L5, S1

ve S2 spinal sinirin 6n ve arka dallarindan, S3 spinal
sinirin 6n dallarindan olusur. On béliimler siyatik sinirin
tibial dahni, arka béliimler peroneal dalini olusturur.

neden), siyatik néropati veya lomber kok sikismasidir
(Stewart, 2008). Peroneal sinir hasari travmatik sinir

yaralanmasi,  kas-iskelet  sistemi  hasari,  sinir
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kompresyonu, kitle lezyonlar, cerrahi komplikasyonlar,
metabolik hastaliklar ve herediter sebeplerle ortaya
cikabilir.  Diger intragluteal
enjeksiyonlar, kompartman sendromu, enfeksiyon,
inflamasyon, intrandral timorler, vaskiiler nedenler,

nedenler arasinda

jinekolojik nedenler, piriformis sendromu ve radyoterapi
bulunur (Plewnia ve ark., 1999; Feinberg ve Sethi, 2006;
Ghate ve ark., 2009; Van Gompel ve ark., 2010; Distad ve
Weiss, 2013; Kim ve Do, 2015; Altintas ve ark. 2016).
Kalca osteotomisinin en sik bildirilen komplikasyonu
siyatik sinir parezisidir. Asetabular kirik, femur kirig
veya bu kiriklarin cerrahi onarimi da bu sinir liflerini
tehlikeye sokabilir. Hizli kilo kayb1 peroneal néropatinin
nedenleri arasindadir. Peroneal néropatisi olan 116
hastadan olusan bir seride Katirji ve Wilbourn, 2-3 ay
icinde yirmiden fazla kilo kaybi olan yirmi bes hastay1
tanimlamislardir (Katirji ve Wilbourn, 1988). Uzun siireli
¢omelme ortaya ¢ikan peroneal noropati
olgularida bildirilmistir (Togrol ve ark., 2000).

Periferik sinir hasari yasami tehdit eden bir durum

sonrasi

olmayip uzun siireli sakatliga neden olan ve sosyal
yasantiyl olumsuz yonde etkileyen bir saglik sorunu
oldugu icin 6nemlidir. Peroneal néropatide hastalarda
klinik bulgu olarak genellikle agrisiz diisiik ayak, ayak
bacak kaybi, ayak
dorsifleksiyonunda tam veya kismi kuvvet kaybi goriilir.
Peroneal noropatide elektrofizyolojik incelemede birlesik
kas aksiyon potansiyeli (BKAP) diisiik veya BKAP normal
sinirlarda olup saglam ekstremiteye gore diisiik olabilir
ve peroneal sinir ileti hizinda disiiklik kayitlanabilir.
Elektronoéromyografi (ENMG) diisiik ayak tanisinda
kullanilan baglica laboratuvar testlerinden biri olup
etiyolojik nedenin belirlenmesinde yol gostericidir.
Etiyolojik nedenin tesbit edilmesi seklinin

sirtt  ve lateralinde  duyu

tedavi
belirlenmesi agisindan dnemlidir.

Bu calismada bdlgemizde noroloji poliklinigine diistik
ayak Kklinigi ile yonlendirilen hastalarin etiyolojik,
elektrofizyolojik ve prognostik
arastirilmasi amaglanmistir.

ozelliklerinin

2. Materyal ve Yontem

2.1. Hasta secimi ve Elektrofizyolojik inceleme

Aralik 2017-Ekim 2019 tarihleri arasinda ndrofizyoloji
laboratuvarina diisiik ayak klinigi ile génderilen ve ENMG
ile siyatik ndropati tamist dogrulanan 18 yas istil
hastalarin verileri retrospektif olarak incelendi. Standart
ENMG testi yapilmis olan, elektrofizyolojik incelemeleri
tek bir cihaz (Nihon Kohden Neuropack MEB-9102) ile
deneyimli bir noéroloji uzmani tarafindan yapimis,
etkilenen ekstremite iletileri normal sinirin altinda veya
iki alt ekstremitenin iletileri arasinda amplitiidde %50
den fazla fark olan hastalar ¢alismaya dahil edildi.
Standart ENMG testi bilateral alt ekstremite ekstansér
digitorum brevis ve tibialis anteriordan kayitlanan
peroneal motor sinir iletim c¢alismalarini, abduktor
kayitlanan tibial
calismalarini, sural duyusal sinir iletim ¢alismalarini,
ayrica etkilenen ekstremitenin igne elektromyografisini

hallusisten motor sinir iletim

iceriyordu. Anamnez, klinik ve muayene bulgularina gére
bazi hastalarda siiperfisyal peroneal sinir iletiside
bakildi. Dosyalarda klinik veya laboratuvar verilerinde
eksiklik olan, ENMG tetkikleri farkl cihazlarda yapilmis
olan ve 18 yas alt1 hastalar ¢alismaya dahil edilmedi.
Kayit icin yiizey elektrotlar1 kullanildi. Sinir iletileri
supramaximal perkiitan stimiilasyon ve ytizey elektrod
kayit standart teknikleri kullanilarak yapildi.

2.2. Istatistik Analiz

Tiim analizler SPSS 20 yazihimi kullanilarak yapildi.
Sayisal degiskenler ortalama * standart sapma, kategorik
degiskenler n (%) olarak ifade edildi. Sayisal veriler
normal dagilm i¢in Kolmogorov-Simirnov testi ile
kontrol edildi. Parametrik yontemlerden iki bagimsiz
ortalama arasindaki farkin karsilastirilmasi i¢in Student
t-testi kullanildi. Kategorik degiskenler arasindaki 2x2’lik
capraz tablo kiyaslamalarinda beklenen deger 5’ten
biiyiik oldugu icin Pearson Ki-kare testi
[statistiksel anlamlhilik P<0,05 olarak belirlendi.
2.3. Etik Beyan

Bu ¢alisma icin Atatiirk Universitesi Tip Fakiiltesi Klinik

yapild.

Arastirmalar Etik Kurulundan onay alind1
(05/17/27.06.2019).
3. Bulgular

Diisiik ayak klinigi ile gelen hastalarin (n=80) yas
ortalamasi 44,68 (+15,68) yildi. Cinsiyetler arasinda yas
dagilimi benzerdi (P=0,718). Hastalarin %42,5'i (n=34)
%37,5i1 (n=30) 40-59 yas
araliginda, %20’si (n=16) 60 yas ve lzerinde olup

18-39 yas araliginda,

cogunluk gen¢ ve orta yas hastalardan olusuyordu.
Calismaya alinan hastalarin  klinigimizdeki ENMG
cekimleri % 37,5’'inde klinik baslangictan sonraki ilk 4 ay
icinde, %16,25’inde 4 ay-1 yil arasinda, %46,25'inde 1
yildan sonra yapilmisti. Bir yildan sonra ¢ekim yapilan
hastalarin daha o6nceki c¢ekimleri farkli kliniklerde
yapimis, fizik tedavi ve diger tedaviler sonrasinda
diizelmelerini takip etme amach kontrol ¢ekim nedeniyle
klinigimize yo6nlendirilmislerdi.
verileri ve diisiik ayak Kklinigine sebep olan etiyolojik
nedenleri Tablo 1’de verildi. Tabloda verilen lumbosakral
pleksusta basiya bagh disiik ayak klinigine neden olan
sebepler leiyomyosarkom ve hodgkin lenfomaydi.
Hastalarin %47,5’'inde sol alt ekstremitede, %52,5’'inde
sag alt ekstremitede etkilenme vardi. Cinsiyete gore
bakildiginda peroneal sinir hasari kadinlarda %78,6
(n=22), erkeklerde %90,4 (n=47), tibial sinir hasari
kadinlarda %64,3 (n=18), erkeklerde %55,7 (n=29),
sural sinir hasar1 kadinlarda %50 (n=14), erkeklerde
%61,5 (n=32) idi. Erkeklerde travma orani belirgin
yluksek olup cinsiyete gore etiyolojik nedenler arasinda
(P=0,001).
Hastalarin elektrofizyolojik ve klinik verileri Tablo 2’de
verilmistir.

Hastalarin demografik

istatistiksel olarak anlamli fark vardi

BS] Health Sci / Fatma SIMSEK

121



Black Sea Journal of Health Science

Tablo 1. Diisiik ayak klinigi ile gelen hastalarin demografik ve etiyolojik verileri

Kadin n(toplamin yiizdesi) Erkek n(toplamin ytizdesi) P
Yas (y1l) (+SS) 47,61 (+16,242) 43,10 (+15,290) 0,718
Cinsiyet n(%) 28 (%35) 52 (%65) -
Etiyolojik neden n(%) 0,001*
1. Travma 11 (13,75) 39 (48,75) -
Enjeksiyon 9(11,25) 16 (20) -
Kemik fraktiri 1(1,25) 9 (11,25) -
Atesli/kesici/delici aletle yaralanma 1(1,25) 14 (17,50) -
2.Radikiilopati 10 (12,50) 3(3,75) -
3. Diger 7 (8,75) 10 (12,50) -
Cerrahi komplikasyon 4(5) 3(3,75) -
Idiyopatik 0 4 (5) -
Herediter 1(1,25) 1(1,25) -
Kitle basisi (lumbosakral pleksusa) 1(1,25) 1(1,25) -
Kilo kaybi ve ¢comelme 1(1,25) 1(1,25) -
SS= standart sapma, *Pearson Ki-kare testi.
Tablo 2. Diisiik ayak klinigi olan hastalarin elektrofizyolojik ve klinik verileri
Etkilenen hasta sayisi K (n=28) E (n=52)
n (toplamin ytizdesi)
Sinir ileti calismasinda etkilenen sinirler
Peroneal sinir 69 (86,25) 22 47
Tibial sinir 47 (58,75) 18 29
Sural sinir 46 (57,50) 14 32
Fizik muayene bulgulari
Duyusal hasar 80 (100) 28 52
Motor zaaf 75 (93,75) 25 50
K= kadin, E= erkek.
4. Tartisma operasyon siliresi komplikasyon riskini etkileyen

Calismamizda diigsiik ayak klinigi ile gelen hastalarin
cinsiyetler arasindaki yas dagilimi benzerdi. Hastalarin
%35’i (n=28) kadin, %65’i (n=52) erkek olup ¢ogunlugu
erkek hastalar olusturuyordu. Cinsiyete gore sinir
etkilenimine bakildiginda erkek hastalarda peroneal ve
sural sinir etkilenimi, kadin hastalarda tibial sinir
etkilenimi daha fazlaydi. Kadin ve erkek cinsiyet arasinda
sinir etkilenimindeki farkin etiyolojik nedenlerin farkh
dagilimindan kaynaklanmis olabilecegi diisiiniildii. Erkek
hastalarda etiyolojide en sik nedeni travma olustururken
(enjeksiyon ve kesici/delici/atesli aletle yaralanma),
kadin hastalarda radikilopati, travma ve diger nedenler
benzer dagilima sahipti. Erkeklerde travma orami belirgin
ylksek olup cinsiyete gore etiyolojik nedenler arasinda
istatistiksel olarak anlamh fark vardi (P=0,001).
Erkeklerde kesici/delici/atesli aletle yaralanma ve kemik
fraktiirtine bagh sinir yaralanmasi kadinlardan belirgin
sekilde yiiksekti.

Aubuchon ve ark. (2017) 45 hastadan olusan bir
calismada siyatik noropati nedeni olarak kal¢a eklemine
yonelik cerrahi girisimleri %9 (n=4) olarak bulmuslardir.
Calismamizda kalca eklemine yonelik cerrahi girisim
sonrasi diisiik ayak orani %8,75 olup sonuglar benzerdi.
Kalga eklemine yonelik yapilan cerrahi islemlerde
obesite, hastanin eslik eden diger medikal problemleri ve

faktorler arasindadir. Yine ayni c¢alismada etiyolojisi
tesbit edilemeyen hasta oram1 %11 (n=5) iken
¢alismamizda bu oran %5 (n=4) olup daha diistiktii.

Kline ve ark. (1998) 24 yillik ¢alismalarinda olgularin
yarisindan fazlasinda (136/230 hasta) enjeksiyonun
kalca diizeyinde siyatik siniri etkileyen en yaygin
yaralanma mekanizmasi oldugunu bildirmislerdir. Topuz
ve ark. (2011) nin yaptig1 calismada kalga diizeyinde
siyatik sinir yaralanmasi olan 119 hastanin 42’si yani
%35,29'u kas i¢i enjeksiyon sonrasinda gelismisti.
Calismamizda enjeksiyona bagh diisik ayak klinigi
gorillme orani %31,25 (n=25) olup diger ¢alismalarla
benzerdi. Enjeksiyona bagl noropatisi olan hastalarda
sinir iletimi hafif etkilenenlerde diizelme olurken agir
etkilenen hastalarda (iletileri hi¢ kayitlanamayan veya iki
ekstremite arasinda motor amplitiidlerde %70’den fazla
fark olan) anlaml bir diizelme olmadig1 ve kot prognoza
sahip olduklar1 goriildii. Enjeksiyona bagh siyatik
noropati gelisiminde enjeksiyon teknigi, enjeksiyonda
kullanilan enjektér uzunlugu, hastanin asir1 zayif ve yash
olmasi1 gibi faktoérler sorumludur. Enjeksiyona bagh
diusiik  ayak azaltmak  icin  gereksiz
enjeksiyonlardan kag¢inmak, ileri diizey kasektik
hastalarda enjeksiyon tercih etmemek ve enjeksiyon
yerini dogru segmeye dikkat etmek gereklidir. Bu konuda

riskini

BS] Health Sci / Fatma SIMSEK

122



Black Sea Journal of Health Science

saglik personeline stirekli diizenlenmesi
onemlidir.

Cherian ve Li. (2019) nontravmatik siyatik noropati

egitimler

nedenlerini arastirdiklar1 ¢alismada kilo kaybina bagh
noéropati oranini %1,8 (n=2) olarak bulmuslardir.
Calismamizda etiyolojik nedenler arasinda %1,25 (n=1)
kilo kaybi, %1,25 (n=1) uzun siireli ¢émelme olup
sonuclar diger c¢alismalarla benzerdi. Bu hastalarin
kontrol ENMG’lerinde iletilerinin diizelmis olmasi kilo
kayb1 ve c¢Omelmeye bagh periferik ndropatinin
prognozunun daha iyi seyirli oldugunu
distindiirmektedir. Hastalarimizin %46,5’'inde ENMG
klinik baslangi¢tan bir y1l sonra yapilmis ve bu hastalarin
elektrofizyolojik incelemelerindeki bozuklugun, klinik
olarak motor ve duyusal zaafin halen devam ediyor
olmasi diger nedenlere bagh periferik noropati
prognozunun koétii oldugunu desteklemektedir.

Herediter polindropatilerde peroneal sinir inervasyonlu
kaslarin 6n planda etkilendigi, distal ve simetrik
yerlesimli motor zaaf, duyusal tutulum, azalmis derin
tendon refleksleri, distal atrofi, pes kavus, bilateral diisiik
el-ayak gibi morfolojik deformiteler hastalifin baslica
fenotipik o6zellikleridir (Dyck, 1993). Charcot-Marie
Tooth (CMT) hastaligl, en yaygin kalitsal ndéropatidir ve
tahmini yayginlhig1 1/2500 ile insanlarda en sik goriilen
kalitsal hastaliklardan biridir. CMT prevalans1 2500'de
bir olarak tahmin edilmistir, ancak incelenen cografi
popiilasyonlara bagl olarak, bu oran 1/1200 ile 1/9200
arasinda degismektedir (Skre, 1974; Combarros ve ark,
1987; Kurihara ve ark., 2002; Wiszniewski ve ark., 2013).
Toplumumuzda akraba evliliklerinin sik olmasi nedeni ile
genetik gecis gosteren bu hastaliklarin goriilme oranlari
yliksektir. Calismamizda herediter polindropatiye bagl
diisiik ayak klinigi ile basvuran hasta oranimiz %2,5
(n=2) ile kiiciik bir ¢alisma i¢in bile yiiksekti. Bu durum
evliliklerine  bagh
cikabilecek hastaliklarla ilgili bilgi diizeylerinin hala

toplumumuzun akraba ortaya

diistik oldugunu gostermektedir.

5. Sonug

Periferik noropati hayati tehdit etmeyip sosyal yasantiy1
kot yonde etkileyen bir durum olmasi nedeni ile hak
ettigi acil yaklasim ve tedavi konusunda eksiklikler
devam etmektedir. Tedavi edilebilecek hastalar ic¢in
tedaviye ge¢ baslanmasi hastalarin biiyiik ¢ogunlugunda
sekelle sonuglanmaktadir. Bu hastalarda gerekli acil
yaklasim ve tedavinin uygulanmasi i¢cin nérologlar, beyin
cerrahlari, ortopedi ve travma cerrahlari, plastik ve
rekonstriiktif cerrahlar, fizyoterapistler arasinda yakin
ve diizenli bir is birligi kurulmasi énemlidir.

Katki Oran1 Beyani
Tiim islemler eserin tek yazari tarafindan yapilmistir.

Catisma Beyani
Yazar bu calismada hicbir c¢ikar iliskisi olmadigini beyan

etmektedirler.

Kaynaklar

Altintas A, Glindiz A, Kantarc F, Celik GG. 2016. Sciatic
neuropathy developed after injection during curettage. Agri,
28:46-48.

Aubuchon A, Arnold WD, Bracewell A, Hoyle JC. 2017. Sciatic
neuropathy due to popliteal fossa nerve block. Muscle &
Nerve, 56(4): 822-824.

Cherian RP, Li Y. 2019. Clinical and electrodiagnostic features of
nontraumatic sciatic neuropathy. Muscle & Nerve, 59(3): 309-
314.

Combarros O, Calleja ], Polo ], Berciano ]. 1987. Prevalence of
hereditary motor and sensory neuropathy in Cantabria. Acta
Neur Scandinavica, 75(1): 9-12.

Distad BJ, Weiss MD. 2013. Clinical and electrodiagnostic
features of sciatic neuropathies. Physical Med Rehab Clin,
24(1): 107-120.

Dyck P. 1993. Hereditary motor and sensory neuropathies. Perip
Neuropathy, 1993: 1094-1136.

Feinberg ], Sethi S. 2006. Sciatic neuropathy: case report and
discussion of the literature on postoperative sciatic
neuropathy and sciatic nerve tumors. HSS J, 2(2): 181.

Ghate ], Ghugrare B, Patond K, Singh R. 2009. The
electrophysiological profiles of the footdrop cases: a
retrospective study. ] MGIMS, 14(2): 36-39.

Katirji MB, Wilbourn AJ. 1988. peroneal
mononeuropathy: a clinical and electrophysiologic study of
116 lesions. Neurology, 38(11): 1723-1723.

Kim JY, Do KKSHY. 2015. Isolated painless foot drop due to
cerebral infarction mimicking lumbar radiculopathy: A case
report. Korean | Spine, 12(3): 210.

Kline DG, Kim D, Midha R, Harsh C, Tiel R. 1998. Management
and results of sciatic nerve injuries: a 24-year experience. ]
Neurosurgery, 89(1): 13-23.

Kurihara S, Adachi Y, Wada K, Awaki E, Harada H, Nakashima K.
2002. An epidemiological genetic study of Charcot-Marie-
Tooth disease in Western Japan. Neuroepidem, 21(5): 246-
250.

Plewnia C, Wallace C, Zochodne D. 1999. Traumatic sciatic

Common

neuropathy: a novel cause, local experience, and a review of
the literature. ] Trauma and Acute Care Surg, 47(5): 986.

Skre H. 1974. Genetic and clinical aspects of Charcot-Marie-
Tooth's disease. Clinical Gen, 6(2): 98-118.

Stewart JD. 2008. Foot drop: where, why and what to do?
Practical Neurol, 8(3): 158-169.

Togrol E, Colak A, Kutlay M, Saracoglu M, Akyatan N, Akin ON.
2000. Bilateral peroneal nerve palsy induced by prolonged
squatting. Military Med, 165(3): 240-242.

Topuz K, Kutlay M, Simsek H, Atabey C, Demircan M, Senol
Gliney M. 2011. Early surgical treatment protocol for sciatic
nerve injury due to injection-a retrospective study. British ]
Neurosurg, 25(4): 509-515.

Van Gompel J], Griessenauer CJ], Scheithauer BW, Amrami KK,
Spinner RJ. 2010. Vascular malformations, rare causes of
sciatic neuropathy: a case series. Neurosurg, 67(4): 1133-
1142.

Wiszniewski W, Szigeti K, Lupski ]. 2013. Chapter 126-
hereditary motor and sensory neuropathies. Emery and
Rimoin’s principles and practice of medical genetics. 6th ed.
Academic Press, Oxford, UK, 1-24.

BS] Health Sci / Fatma SIMSEK

123



Black Sea Journal of Health Science
doi: 10.19127 /bshealthscience.844062

Open Access Journal
e-ISSN: 2619 - 9041

Research Article

Volume 4 - Issue 2: 124-128 / May 2021

COVID-19 AND STROKE

Feyza SONMEZ TOPCU*, Sirin YURTLU TEMEL?, Yildiray TUTPINAR?

1[stinye University Bahcesehir Liv Hospital, Department of Radiology, 34510, Esenyurt, Istanbul Turkey
2[stinye University Bahgesehir Liv Hospital, Department of Chest Disease, 34510, Esenyurt, Istanbul Turkey

Abstract: Most patients with COVID-19 present with constitutional and respiratory symptoms and some with atypical gastrointestinal,
cardiovascular, or neurological manifestations. Recent studies suggest that there are neurologic manifestations of COVID-19, including
acute cerebrovascular disease (CVD). The aim of this study is to find out any evidence of COVID-19 related stroke. Radiologic studies of
the patients admitted to the emergency department (ED) of our center from March 11 Th to June 10 Th 2020, with acute stroke
symptoms and of whom the acute cerebrovascular disease is confirmed by Computed Tomography (CT) and/or Magnetic Resonance
Imaging (MRI) are searched retrospectively. CT Angiography (CTA) and MR Angiography (MRA) studies obtained for stroke
management, searched for acute thromboembolism. We noticed some radiologic evidence of acute cerebrovascular disease in 56
patients of 528 patients admitted with immediate neurological symptoms. 11 (19.64 %) of these patients who were not diagnosed
before, proved to be simultaneous COVID-19 infection with laboratory tests and/or thorax CT. It was noteworthy that these 11 patients
presented with an acute cerebrovascular event supported by neurological and radiological findings instead of the well-known
constitutional or respiratory symptoms of COVID 19 infection. 45 (80.35 %) patients were negative for COVID-19 infection. CT /or MR
Angiography demonstrated carotid or intracranial major arterial thromboembolism in 5 (11.1 %) of the non-COVID-19 patients and 5
(45.4 %) of the simultaneous COVID-19 disease diagnosed ones. COVID19 positive 5 patients presented with acute internal carotid
artery (ICA) or major ICA branch thrombosis at the first stage of COVID-19 infection, rather than a complication of the serious lung
disease or a component of multiorgan disfunction related COVID-19. Acute cerebrovascular disease symptoms bringing patients to the
ED instead of the respiratory symptoms, aroused high suspicion of the direct neuropathy and early coagulopathy effect of the virus.
COVID- 19 disease, itself thought to be a great risk factor for stroke alone. Even in initial cases and in cases where COVID-19 infection
do not show a severe and fatal course, stimulation in the coagulation cascade in the early stages, increased the risk of acute stroke.
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epidemic in Asia in 2003 suggested a higher incidence of
thromboembolic  complications, including
(Umapathi et al,, 2004).

1. Introduction

Corona Virus Disease 2019 (COVID-19) caused by the
novel severe acute respiratory syndrome coronavirus 2

stroke

(SARS-CoV-2) has become a worldwide pandemic since
the first reports identified in December 2019 Wubhan,
Hubei Province, China. On March 11 2020, the World
Health Organization (WHO) declared the infection of
SARS-CoV-2 as a pandemic (Phelan et al., 2020; Cucinotta
and Vanelli, 2020). Symptoms of SARS-Cov2 infection
range from asymptomatic disease to life-threatening
acute respiratory distress syndrome (ARDS), severe
pneumonia, acute kidney injury, myocarditis, multi-organ
failure and death (Huang et al., 2020).

There is a growing body of published evidence that
complications of COVID-19 include a wide range of
neurologic manifestations, such as acute cerebral infarcts
(Mao et al,, 2020; Helms et al.,2020). However, multiple
reports have raised concerns about the virus’ tendency to
invade the central nervous system (CNS). Evidence of
cerebrovascular complications associated with SARS-
CoV-2 is limited, but previous reports from the SARS

The aim of our study is to answer questions 1) Is SARS-
CovZ a neuropathic virus same like the previous
coronaviruses caused SARS and MERS epidemic? 2) Can
SARS-Cov2 cause direct coagulopathy effect on CNS
vessels without serious lung disease and multiorgan
dysfunction?

2. Material and Methods

We searched the hospital (istinye University Bahcesehir
Liv Hospital) database of three months of pandemic
disease from March 11 Th to June 10 Th, for patients
admitted to emergency department who presented with
acute stroke symptoms. The laboratory test results,
thorax CT images, cranial MR and/or CT images and
carotid/cerebral CTA or MRA of the individuals reviewed
from the database retrospectively.

All radiological images were evaluated independently by
two radiologists and patients with consensus were
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included in the study. Patients admitted to the ED with
radiological evidences of acute cerebrovascular disease
and concomitant features of COVID-19 infection included.
Patients with acute cerebrovascular disease as a
component of previously diagnosed COVID-19 infection
related multiorgan dysfunction excluded from the study.
Demographic data (age, gender) noted. With respect to
the common risk factors for stroke, the coexistence of
hypertension, diabetes mellitus, hypercholesterolemia,
coronary heart disease and smoking had been
investigated for all patients at admission and the data of
these risk factors were collected from records. Clinical
course of all individuals noted.

Patients were imaged at 1.5 T Philips Ingenia MRI system
equipped with a head coil (Philips dS headneck coil 8
channel), for angiography studies a total amount of 14 ml
Dotarem ® 0.5 mmol/ml (Gadoteric acid, Guerbet BP
57400, 95943 Roissy, CdG Cedex, France) admitted with
2 ml/ sec.

CT images performed at Philips Ingenuity 128 multi-slice
CT. CTA contrast agent Kopagq ® 300mg I/ml (Ioheksol,
Pharmavision San. ve Tic. A.S. Davutpasa Cad. No: 145
34010 Topkapi/istanbul Turkey) admitted totally 50 ml
with 4ml/sec. Precautions (oxygen support unit, IV
adrenalin, corticosteroids and antihistaminic agents)
were already prepared before contrast media admitted
MRA and CTA.

2.1. Ethical Consideration

All procedures were performed in accordance with the
institutional ethics committee and the Declaration of
Helsinki. Istinye University Ethics Committee has
approved the study with the number 2017-KAEK-120
/2/2020.G-069.

3. Results

In our center, from March 11 th to June 10 th 2020, 526
patients admitted with symptoms suspected for stroke
and 56 of them diagnosed as acute cerebrovascular
disease proven with cerebral MRI or CT. Acute neurologic
symptoms of the patients were altered mental status,
slurred speech or hemiparesis. 11 (19.64%) of the 56
stroke patients were also with suspicious clinical and
chest imaging findings for COVID-19 infection. As a
result of the physical and laboratory examinations
performed at the time of admission to the hospital, it was
understood that these patients were also infected with
SARS CoV-2 and were unaware of this situation. The
reason that brought these 11 patients to the hospital was
acute neurological findings rather than well-known
respiratory symptoms for COVID- 19 infection. 45
(80.35%) of the radiologically proven stroke patients
were negative for COVID-19 infection.

Focusing on these COVID-19 infected 11 patients,
Polymerase Chain Reaction test (PCR) from nasal swap
results were positive for 8, viral antibody IgM was
positive in blood analysis for 1, IgG positive for 1 and one
patient was negative for PCR but CT imaging and clinical
manifestation were significant for the coronavirus

infection. The common risk factors of stroke for two
group summarized in Table 1.

Tablel. Common risk factors for stroke in COVID-19
positive and negative group

Stroke Risk Factor Covid-19 (+)

group, n (%)

Covid-19 (-)
group, n (%)

Hypertension 5 (45.4%) 23 (51.1%)
Diabetes Mellitus 3(27.2%) 9 (20 %)
E‘i’sreo;fy Heart 2(181%) 10 (22.2%)
Previous

Cerebrovascular 2 (18.1%) 8 (14.2%)
Disease

Smoking 1 (9.09%) 3 (6.6%)
Stor.y of Previous i 4 (8:8%)
Malignancy

No Known Risk Factor 2 (18.1%) 11 (24.4%)

Chest CT findings of 9 COVID-19 positive patients were
pathognomonic with ground glass opacities of whom 2
with bilateral, 7 with unilateral lung involvement. 2
patients’ chest CT images were not typical for COVID-19
pneumonia. Chest CT findings of Covid-19 positive
patients summarized in Table 2.

Table 2. Chest CT findings of 9 COVID-19 positive
patients

Chest CT Findings Number of %
patients

Unilateral focal ground glass 3 27.27

Bilateral multiple ground glass 4 36.36

Consolidation 2 18.18

No specific finding 2 18.18

Total 11 99.9

We did not find a specific infarct pattern in the brain
radiological images of COVID-19 positive patients. In the
COVID-19 positive stroke group, all the patients had
ischemic infarcts while none of them had hemorrhage.
There was no evidence of specific area infarct pattern.
Acute infarct findings observed in patients' CT and MRIs’
are as summarized in the Table 3.

Table 3. Cranial CT/MR findings of patients

Infarct patterns COVID-19 (+)  COVID-19
group (-) group
n (%) n (%)
Single millimetric focus 2 (18.1%) 11 (24.4%)
Multiple millimetric 5 (45.4%) 15 (33.3%)
focus
Territorial 3(27.2%) 17 (37.7%)
Cortical watershed zone 1 (9.09%) 1(2.2%)
Hemorrhagic - 1(2.2%)
Total 11 (99.79%) 45 (99.8%)
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Overall, 52 stroke patients also underwent contrast
enhanced carotid CT or MRI angiography for diagnostic
purposes. 10 patients belonged to COVID-19 positive
stroke group and 42 patients belonged to non-COVID-19
stroke group. Contrast enhanced CT or MR Angiography
of COVID-19 positive
summarized in Table 4.

results stroke group are

Table 4. CTA / MRA findings of COVID-19 positive stroke
group

CTA/MRA findings Number of  Pe
patients

Total internal carotid 4

artery (ICA) occlusion

Total middle cerebral 1

artery (MCA) occlusion

Non-stenotic atheroma 1

plaque

Normal CTA/MRA 4

No CTA/MRA, normal

vascular signal void in 1 Y.uy

MRI

Total 11 100

Acute internal carotid artery (ICA) or major ICA branch
thrombus was proven in totally 10 (19.23%) patients
with CTA/MRA. Of these 10 patients, 5 were COVID-19
positive and 5 were not. In summary, acute ICA or major
ICA branch thrombus was proven in 5 (10.6%) of 42
COVID-19 negative patients and 5 (45.4%) of 10 COVID-
19 positive patients.

When we compared the radiologically proven ICA or
major branch thromboembolism rate in COVID-19
positive patients with the rate of thromboembolism in
negative patients, we found that COVID-19 positive
patients had a remarkably higher rate. We used the
Pearson chi-square test to answer the question of
whether we can establish a significant statistical
connection between COVID-19 infection and the
development of artery thromboembolism.
Depending on the Pearson Chi-Square test, calculated P
value: 0.0076 (P<0.05) which showed a significant
relation between COVID-19
thrombus.

Some imaging samples of patients are shown in the
following, Figures 1 to 3.

carotid

infection and carotid

Figure 1. 83 years male, application with slurred speech.
PCR test of the nasal swap is positive. a) ADC map and
Diffusion weighted MRI show millimeter-sized cortical
acute infarct in the left frontal lobe, b) 3D Reformation of
Contrast admitted CT angiography shows total occlusion
of Left ICA from the origin, c) Chest CT image
demonstrate localized ground-glass opacities in the
upper lobe posterior of the right lung.

Figure 2. 46 years male, application with right
hemiparesis. PCR test of the nasal swap is positive. a) CT
perfusion image, acute infarct in the left MCA territory, b)
Chest CT, bilateral parenchymal consolidation.
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Figure 3. 55 years female, application with speech loss,
PCR test is positive. is shown in CTA. a) DWI and ADC
images shows bilateral acute infarcts, b) CTA image
shows left total ICA occlusion from the origin, c) Chest CT
with non-specific findings.

4. Discussion

In a case study with 214 patients with confirmed COVID-
19 infections, 36.4% showed neurological symptoms
such as dizziness, headache and confusion, with 5.7% of
these patients having cerebrovascular disease, including
ischemic stroke and intracerebral hemorrhage (Mao et
al, 2020).

In a study by Li et al. (2020) of 219 patients with COVID-
19, 10 (4.6%) developed acute ischemic stroke and 1
(0.5%) had intracerebral hemorrhage. COVID-19 with
new onset of CVD were significantly older, and were
more likely to have cardiovascular risk factors, including
hypertension, diabetes and medical history of CVD.
Average time of onset of stroke after COVID-19 diagnosis
was 12 days.

In our study, 11 patients did not have any diagnose of
COVID-19 infection before acute cerebrovascular disease
presentation. The initial symptom was stroke and with
suspicious  symptoms, COVID-19
investigated and proven with nasal swap PCR/ blood

infection  was

antibody test or thorax CT. Cerebrovascular disease was
not a component of COVID-19 related multiple organ
failure. Recently Avula et al. (2020) presented four cases
with a cerebrovascular disease in early stages of their
illness COVID-19. Similar to this study, we believe COVID-
19 increases the risk of CVD.

A number of potential mechanisms by which COVID-19
might increase stroke risk have been identified in the
literature. These include hypercoagulability as evidenced

by raised D-dimer levels (Mao et al,, 2020), exaggerated
systemic inflammation or a “cytokine storm” (Mehta et
al,, 2020) and cardio embolism from virus-related cardiac
injury (Akhmerov and Marban, 2020). Direct viral
invasion of the nervous system could also contribute and
there may be direct cerebral effects, such as acute
hemorrhagic necrotizing encephalopathy (Poyiadji et al.,
2020).

Most coronavirus are neurotropic, similarly few studies
speculate that SARS-CoV-2 is also neurotropic (Steardo et
al,, 2020). Furthermore, there are reports of SARS-CoV-2
being identified in cerebrospinal fluid by PCR (Moriguchi
etal, 2020).

Angiotensin converting enzyme-2 (ACE) receptors
presenting on the nervous system might be the main
entry points for SARS-Cov-2 (Steardo et al,, 2020) ACE 2
receptors are found not only in the alveolar epithelial
cells of the lungs but also in the vascular endothelium.
(Poyiadji et al, 2020) Therefore, patients with severe
COVID-19 may be at risk of thrombogenesis and cerebral
ischemia due to both biochemical hypercoagulable states
and direct vascular endothelial injury.

Elevated levels of CRP and D-dimer-a product of fibrin
clot degradation, indicating a high inflammatory state
and abnormalities with the coagulation cascade,
respectively, might play a role in the pathophysiology of
stroke in the setting of COVID-19 infection (Li et al,
2020). In published reports on SARS-CoV-2, a cytokine
storm has been postulated, (Phelan et al., 2020; Steardo
et al, 2020) which could result in cerebrovascular
disease. Furthermore, severe cases of covid-19 have
shown elevated D-dimer levels and thrombocytopenia,
rendering patients prone to cerebrovascular events, both
thrombotic and hemorrhagic (Moriguchi et al, 2020;
Zhou et al., 2020).

Another looking at partial
thromboplastin time-based clot waveform analysis
(CWA) in COVID-19 patients concluded that CWA
parameters demonstrate  hypercoagulability  that
precedes or coincides with severe illness Multiple reports
of pulmonary embolism are currently available in the
literature (Ge et al., 2020; Xia et al., 2020).

9 of our COVID-19 positive CVD patients had relatively
mild respiratory symptoms without progression to ARDS

study activated

or severe disease consequent to multiorgan dysfunction.
3 patients were completely healthy before the situation
without any known risk for stroke.

Internal carotid artery or major ICA branch thrombus
was found in 5 (10.6%) of COVID-19 negative patients
and 5 (45.4%) of COVID-19 positive patients with
cerebrovascular disease. Depending on the Pearson Chi-
Square test, calculated P value: 0.0076 (P<0.05), showed
a significant relation between COVID-19 infection and
carotid thrombus. The restriction of our study is the
small number of total and COVID-19 positive patients.
This can be explained with the overall reduction of stroke
patients during the pandemic. The number of people
evaluated for signs of stroke at U.S. hospitals has dropped
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by nearly 40% during the COVID-19 pandemic, according
to a study led by researchers from Washington
University School of Medicine in St. Louis who analyzed
stroke evaluations at more than 800 hospitals across 49
states and the District of Columbia. (Kansagra et al,
2020).

The pathophysiology behind the cerebrovascular
accidents is still to be determined. (Akhmerov et al,
2020; Moriguchi et al,, 2020). The pathologic mechanism
of stroke may be related to viruses attached to ACE-2
receptors causing direct injury effect on endothelial cells
which consequences to local
microcirculation.

coagulopathy in
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Abstract: This study was planned in a descriptive and cross-sectional design to explore the sleep hygiene and happiness levels of
university students studying in health-related departments and associated factors. The sample of the study comprised of 362
registered students at the Vocational School of Health Services between 1 and 30 January 2019, in the fall semester of 2019-2020. The
“Descriptive Information Form” including socio-demographic characteristics and habits, the “Sleep Hygiene Index” and the “Oxford
Happiness Questionnaire” were used to collect data. SPSS 21.0 program was used in the statistical analysis of the data. Arithmetic
mean, standard deviation, minimum, maximum and percentage parameters were used in the distribution of the data. In this study, data
were distributed normally, so parametric tests were used for statistical analysis. Student t-test was used for two independent variables
and the One Way Anova test was used for more than two independent variables. Pearson correlation analysis was performed to
examine the relationships between parameters. The study revealed that 80.9% of the students in the study were female, 62.2% lived in
a state dormitory, 78.7% did not smoke, 60.5% slept an average of 6-8 hours a day, and 91.2% had no chronic disease. The mean Sleep
Hygiene Index scores of smokers, men, those who studied in the anesthesia program, those stayed in the state dormitory, those who
drunk caffeinated beverages after 18:00, those who slept for 8 hours or more, and those who woke up unrefreshed were found to be
significantly higher (P < 0.05). It was also observed that those who woke up refreshed had a significantly higher level of happiness (P <
0.05).
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Sleep is regarded as a significant variable of health that
affects an individual's quality of life and well-being
(Kline, 2013). All the behaviors such as maintaining

1. Introduction

Sleep, which is a basic human need that the body
recharges itself for a healthy and long life, is related to
the components of many biological and psychological
structures  that cognitive and facilitates falling asleep, preventing smoking, alcohol, and
intracellular mechanisms, mainly the nervous system, caffeine intake that have negative effects on sleep,
and occurs as a result of a series of physiological events
that develop simultaneously. Many regions of the brain

regular exercise and sleep/wakefulness program that

control functions

avoiding daytime sleepiness and sleep routines are
defined as sleep hygiene. The term ‘sleep hygiene’ was

such as cortical and subcortical play a role in the first used by Hauri to advice on improving patients' sleep

initiation and maintenance of sleep (Sahin and Asgioglu,
2013). The World Health Organization reports that

problems (Hauri, 1977). Sleep hygiene is essential to
improve sleep quality (Odabasoglu et al, 2017). Sleep

sleeping takes up one-third of life and is essential for
physical, mental, and emotional health. A night of
refreshing and quality sleep is required for a healthy and
happy life. Sleep duration and quality are important
indicators of quality of life (Shellene et al, 2016;
Odabasoglu et al., 2017). The ideal sleep time for adults is
recommended to be 7-9 hours a day (Soleimani et al,,
2016; Ozdemir et al., 2015; WHO, 1998).

hygiene rules and recommendations are presented in
Table 1.

The disruption of sleep hygiene, and thus the quality of
sleep, causes the individuals' emotions, thoughts, and
motivation to deteriorate. The quality of life of the
individual is also significantly affected. Quality of life can
be expressed as happiness, satisfaction, and harmony. In
other words, it includes the evaluation of what the
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individual perceives and the satisfaction and happiness
she receives from them (Arslan and Fadiloglu, 2009).
Good sleep quality and fewer sleep problems have been
associated with happiness and a positive impact on the
adult population (Otsuka et al., 2020). Happiness has
positive effects on protection from psychological
disturbances, interpersonal communication, an increase
of self-confidence, problem-solving, effective coping with
stress, holistic thinking, and developing creativity skills
(Biiyiiksahin et al, 2016; Uniivar et al, 2015; Temiz,
2015). The poor quality of sleep of university students
studying in the health-related fields causes emotional
and behavioral problems, negative mood, increased
consumption of cigarettes, alcohol, and caffeine, as well
as a decrease in academic success.

Table 1. Original sleep hygiene rules

1. Sleep as much as needed to feel refreshed
and healthy during the following day, but not more.
Curtailing time in bed a bit seems to solidify sleep;
excessively long times in bed seem related to
fragmented and shallow sleep.

2. A regular arousal time in the morning seems
to strengthen circadian cycling and to finally lead to
regular times of sleep onset.

3. A steady daily amount of exercise probably
deepens sleep over the long run, but occasional one-
shot exercise does not directly influence sleep during
the following night.

4. Occasional loud noises (e.g. aircraft flyovers)
disturb sleep even in people who do not awaken
because of the noises and cannot remember them in
the morning.

5. An excessively warm room disturbs sleep.

6. Hunger may disturb sleep. A light bedtime
snack (especially warm milk or similar drink) seems
to help many individuals sleep.

7. An occasional sleeping pill may be of some
benefit, but the chronic use of hypnotics is ineffective
at most and detrimental in some insomniacs.

8. Caffeine in the evening disturbs sleep.

9. Alcohol helps tense people to fall asleep fast,
but the ensuing sleep is then fragmented.

10. Rather than trying harder and harder to fall
asleep during a poor night, switching on the light and
doing something else may help the individual who
feels angry, frustrated, or tense about being unable to
sleep

Poor quality of sleep leads to a decrease in their
academic performance, risk-taking, depression, and
impaired social relationships (Kloss et al, 2010;
Gaultney, 2016). The frequency of sleep problems among
university students is reported to be between 19.2% and
57.5% (Feng et al, 2005). University students are
particularly vulnerable to sleep disorders due to
environmental factors such as reduced parental guidance

and the freedom to choose their bedtime, increased
academic stress, and increased time spent studying or
extracurricular activities (Collete et al., 2014). It is
observed that students sacrifice their sleep time and
sleep problems, especially because
educational programs in health fields are intensive and
tiring, and environmental factors such as time spent for
learning or extracurricular activities (Al-Kandari et al.,
2017; Mayda et al, 2012). Research on university
students has shown that poor quality of sleep is
significantly associated with physical and psychological
illness, as well as poor academic achievement and
absenteeism. Members of the profession providing health
services to the community must be in complete physical
and mental well-being. The healthy lifestyle development
and happiness of the students who will become members
of this profession in the future and even care for
sick/healthy individuals during their studentship period
will also reflect on the society they serve and are role
models (Collete et al., 2014; Angelika et al., 2012). In this
study, it was aimed to determine sleep hygiene and
happiness levels of university students studying in the
field of health. This study will provide basic data for
applications to increase sleep hygiene and happiness
levels for students studying in the field of health and will

experience

contribute to the literature in this respect.

2. Material and Methods

2.1. Study Universe and Sample

This study was planned in a descriptive and cross-
sectional manner to determine the sleep hygiene and
happiness levels of students studying in the field of
health between January 1-30, 2019. The universe of the
study was composed of students (n = 675) enrolled in
physiotherapy,
emergency aid, medical laboratory techniques programs
in Health Services Vocational School. No sample selection
was made in the study. The data were collected by the
researcher using face-to-face data collection method

elderly care, anesthesia, first and

from the students (n: 372) who accepted the research
and answered the whole questionnaire. Verbal
information was given to the students before the
research.

2.2. Data Collection Tools

2.2.1. Descriptive information form

The “Descriptive Information Form” developed by the
researchers by reviewing the literature includes two
sections to demographic
characteristics (gender, age, department, grade, place of
residence) and habits (smoking, drinking caffeinated
beverages after 18:00, total sleep time, waking up
refreshed, the presence of chronic disease and falling
asleep in class) (Ozdemir et al.,, 2015; Sahin and Ascioglu,
2012; Biytiksahin and Yildiz, 2016; Sahiner, 2017).

2.2.2. The sleep hygiene index (SHI)

The “Sleep Hygiene Index” was developed by Mastin et al.
(2006). Its Turkish validity and reliability study was
performed by Ozdemir et al. (2015). The index includes

reveal the students'
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13 questions and is rated on a five-point Likert scale
(none: 1, rarely: 2, sometimes: 3, often: 4, always: 5). It
aims to evaluate the presence of sleep hygiene by
questioning how often the participant performs sleep
behaviors that constitute sleep hygiene. The scores to be
obtained on the scale ranges from 13 to 65, and the
higher score indicates poor sleep hygiene (Mastin et al,,
2006; Ozdemir etal., 2015).

The items in the “Sleep Hygiene Index” are derived from
the diagnostic criteria for inadequate sleep hygiene in the
International Classification of Sleep Disorders. The
Cronbach alpha value of the Sleep Hygiene Index in this
study was calculated as 0.7 and was found valid and
reliable.

2.2.3. The oxford happiness questionnaire (OHQ)

The Oxford Happiness Scale was developed by Hills and
Argyle (2002) and adapted into Turkish by Dogan and
Sapmaz (2012). Created to measure the happiness level
of individuals, the questionnaire is a one-dimensional
measurement tool with 29 items and 6-point Likert- type
(1: Totally disagree, 6: Totally agree). The scale has no
cut-off point, and as the score increases, the level of
happiness increases. In Dogan's study, the internal
consistency coefficient of the scale was found to be 0.91.
In this study, the Cronbach alpha coefficient of the Oxford
Happiness Scale was 0.7 (Hills and Argyle, 2002; Dogan
and Sapmaz, 2012).

2.3. Inclusion Criteria

The research was conducted with the students who
attended the associate degree programs of Recep Tayyip
Erdogan University Health Services Vocational School
and accepted to participate in the research.

2.4. Data Collection and Analysis

SPSS 21.0 program was used in the statistical analysis of
the data. Arithmetic mean, standard deviation, minimum,
maximum and percentage parameters were used in the
distribution of the data. Histogram, skewness and
kurtosis values and One Sample Kolmogorov Smirnov
Test were used to determine whether the data were
normally distributed. In the present study, data were
distributed normally, so parametric tests were used for
statistical analysis. Student t-test was used for two
independent variables and the One Way Anova test was
used for more than two independent variables. As a
result of the tests, Tukey test, one of the post hoc test
statistics, was used to determine the reason for the
significant difference between more than 2 groups.
Pearson correlation analysis was performed to examine
the relationships between parameters. The results were
evaluated at the confidence and significance level ata P <
0.05.

2.5. Ethical Considerations

Written permission was obtained from Recep Tayyip
Erdogan University for the research. (Protocol number:
16890724-900-E441 dated 30.11.2018). Since the use of
the human phenomenon in the research requires the
protection of individual rights, the condition of "Informed
Consent” has been fulfilled as an ethical principle. In

addition, the principle of "Respect for Human Dignity"
was also taken into consideration in the study, and the
"Privacy Principle" was adhered to by making a
statement to the individuals participating in the study
that the information about themselves would not be
disclosed to others.

3. Results

The results showed that 80.9% of the students were
female, 81.5% were between the ages of 16 and 20,
25.7% were trained in anesthesia, 25.7% were in first
and emergency aid, 20.4% were in medical laboratory
techniques, 19.9% were in physiotherapy, and 8.3% were
in elderly care department. Besides, 54.7% of them were
2nd-grade students, 62.2% stayed in a state dormitory,
78.7% did not smoke, 40.9% sometimes drank
caffeinated beverages after 18:00, 60.5% slept 6-8 hours
a day, 48.9% sometimes woke up refreshed, and 91.2%
did not have a chronic disease (Table 2).

Table 2. Descriptive characteristics of students

Descriptive Information N %
Gender Female 293 80.9
Male 69 19.1
Age 16-20 295 81.5
20 + 67 18.5
Anesthesia 93 25.7
First and 93 25.7
Emergency Aid
Department Medical 74 20.4
Laboratory
Techniques
Physiotherapy 72 19.9
Elderly Care 30 8.3
1. grade 164 453
Grade 2. grade 198 547
State dormitory 225 62.2
Place of residence Private dormitory 33 9.1
Student house 30 8.3
Living with family 74 20.4
Smoking Evet 77 21.3
No 285 78.7
Caffeinated Yes 140 38.7
beverage No 74 20.4
consumption after Sometimes 148 40.9
18:00
6 hours | 90 24.9
STth:r} hours of 6-8 hours 219 60.5
8 + hours 53 14.6
Yes 39 10.8
Wake up refreshed No 146 40.3
Sometimes 177 48.9
Chronic disease Yes 32 8.8
No 330 912
Total 362 100.0

The comparison of descriptive characteristics of the
students and their SHI mean scores are presented in
Table 3. SHI scores of smokers compared non-smokers,
males compared to females, and those stayed in the state
dormitory compared to those stayed with their student
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house and family were found to be significantly higher (P
< 0.05). Besides, those who were educated in the
anesthesia department had higher SHI scores than those
in the physiotherapy (P < 0.05). Those who drank
caffeinated beverages after 18:00, those who slept for 8+

hours, and those who did not wake up refreshed also had
significantly higher mean SHI scores than the other
groups (P < 0.05) (Table 3).

Table 3. Comparison of SHI Scores According to the Descriptive information of the Students

Descriptive Information n X-SS t p
Female 293 20.95-6.89
- &
Gender Male 69 23.84-7.29 4.68 0.02¢
16-20 295 21.70-6.90
Age 20+ 67 20.59-7.67 116 0.24
1.grade 164 21.92-7.16 A
Grade 2.grade 198 21.15-6.96 104 0.29
. Yes 77 25.75-6.04
a, &
Smoking No 285 20.35-6.87 626 0.00
o Yes 32 23.03-7.79
Chronic Disease No 330 21.35-6.97 1.28 0.20
Anesthesia 93 23.12-7.35
Physiotherapy 72 19.75-6.20
Department First and Emergency Aid 93 22.23-6.91 3.15 0.014b.&
Medical Laboratory Techniques 74 20.82-7.14
Elderly Care 30 20.06-7.25
State dormitory 225 22.59-6.73
. Private dormitory 33 19.96-6.39 b &
Place of residence Student chouse 30 23.56-7.05 9.83 0.00b.
Living with family 74 18.02-7.11
. Yes 140 24.00-7.06
Sgrflf:l‘l‘r‘;‘“t"g Ez‘;fg‘gl% 0 No 74 19.02-7.57 16.50 0.00b&
P Y Sometimes 148 20.37-6.02
6 hours | 90 23.96-6.48
Total hours of sleep 6-8 hours 219 19.95-6.50 14.35 0.00b &
8+ 53 23.71-8.42
Yes 39 16.79-7.47
Wake up refreshed No 146 24.13-7.00 23.72 0.00b: &
Sometimes 177 20.37-6.14

&= P < 0.05, a= student t-test, b= one-way ANOVA test.

In Table 4, the descriptive information of the students
was compared with the Oxford Happiness Questionnaire
mean scores, and it was seen that the mean Oxford
Happiness Questionnaire scores of those who woke up
refreshed were significantly higher than those who did
not (P < 0.05) (Table 4).

No significant relationship was found between the
Oxford Happiness Questionnaire total score and Sleep
Hygiene Index total scores in Table 5 (P < 0.05).

4. Discussion

In this section, the results of this study conducted to
investigate the sleep hygiene and happiness levels of
university studying at health-related
departments and the associating factors are discussed
with the relevant literature.

students

In our study, the SHI mean scores of male students were
significantly higher than female students, which shows
that male students have worse sleep hygiene. Odabasoglu
et al. (2017) also determined the sleep hygiene of males
worse than female ones (Odabasoglu et al, 2017). In
another study conducted with students studying in the
field of health, it was reported that sleep hygiene was

worse in male students and therefore their sleep quality
was lower. (Yazdi et al,, 2016)

Nicotine in cigarettes causes sleep deprivation during the
night, difficulty in falling asleep, and disruption of sleep
by acting as a stimulant. Research shows that smokers
have lower sleep quality than non-smokers. (Odabasoglu
etal, 2017; Conway et al,, 2008; Stipelman et al.,, 2013)
Viai-Smitgh et al. (2009) found that the sleep quality of
students who smoked was lower in a study with
university students (Vail-Smith et al., 2009). Consistent
with the literature, in our study the SHI mean scores of
the students who smoked were found to be significantly
higher. In other words, their sleep hygiene was lower.

In our study, the SHI mean scores of the students
studying in the Anesthesia program were significantly
higher than those who were educated in the
Physiotherapy program, that is, their sleep hygiene was
lower. This result may be due to the fact that the
curriculum and practices of the students studying in the
Anesthesia program are more intensive. In general, due
to the intensive and tiring training programs carried out
at universities that provide health education, students
sacrifice their sleep times, and therefore their sleep
quality decreases. (Mayda et al., 2012). Another study
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reports that while medical students have better sleep
hygiene behaviors than other university students, their
sleep quality is lower (Ahrberga et al., 2012; S Al-Kandari
et al, 2017). In relevant studies, the sleep quality of
students studying in the field of health was found to be
poor (Zheng et al.,, 2008; Ghoreishi et al., 2008).

The SHI mean scores were examined according to
students’ place of residence, and it was seen that the SHI
mean scores of those staying in the student house and
state dormitory were significantly higher than those
staying with their families.

Table 4. Comparison of students' descriptive information and the Oxford happiness questionnaire scores

Descriptive Information

Oxford Happiness Questionnaire

n X-SS t p
Gender Female 293 96.15-14.01 -0.69 0.492
Male 69 97.44-13.91
16-20 295 95.88-14.15
Age 20 + 67 98.68-13.08 148 0.132
1. grade 164 95.10-14.12 -1.60 0.112
Grade
2.grade 198 97.46-13.81
Smoking Yes 77 97.11-12.43 0.506 0.5062
No 285 96.20-14.39
Chronic Disease Yes 32 96.84-13.31 0.18 0.85a
No 330 96.35-14.06
n X-SS F p
Anesthesia 93 94.76-14.47 1.04 0.38p
Physiotherapy 72 95.79-11.37
First and Emergency Aid 93 96.52-13.88
Department Medical Laboratory
- 74 97.25-15.10
Techniques
Elderly Care 30 100.43-15.48
State dormitory 225 95.86-14.43 0.32 0.81b
Place of residence Private dormitory 33 97.33-16.43
Student House 30 97.90-13.85
Living with family 74 97.01-11.41
. Yes 140 95.62-13.86 1.40 0.24b
Caffeinated beverage
consumption after 18:00 No 74 98.81-13.80
Sometimes 148 95.93-14.15
6 hours | 90 93.54-14.06 2.74 0.065p
Total hours of sleep 6-8 hours 219 97.62-13.34
8+ 53 96.18-15.89
Yes 39 100.94-16.56 4.94 0.008b. &
Wake up refreshed No 146 93.92-13.91
Sometimes 177 97.44-13.10

&=P < 0.05, a= student t-test, b= one-way ANOVA test.

Table 5. Correlation between total scores of sleep
hygiene and Oxford happiness levels

Oxford Happiness
Questionnaire Total Score

Sleep Hygiene Index P=.26 r=-.05

Total Score

This result suggests that students staying in student
homes and state dormitories have low sleep hygiene
because of staying with a large number of people, the
decrease in parental guidance during sleep hours, the
stress, and the effect of
environmental factors. In another study conducted with

increase of academic
university students, the SHI mean scores of those staying
in the state dormitory and private student house were
found to be higher (Odabasoglu et al., 2017). Our results
are consistent with the literature. It is known that
consuming caffeinated beverages causes insomnia
(Eisendrath et al,, 2013). The SHI mean scores of the
students who drank caffeinated beverages after 18:00

were found to be significantly higher than those who did
not, or sometimes drank. Likewise, another study
emphasized that 91.7% of students who consumed coffee
had a higher frequency of poor quality of sleep than those
who did not (Sar1 et al,, 2015). However, another study
suggested that the consumption of caffeine-containing
beverages such as tea and coffee did not affect the sleep
quality of university students (Saygili et al,, 2011).

It is known that an ideal amount of sleep for an adult
should be an average of 7-8 hours a day (Potter et al,
2009). In our study, those with 8 hour-sleep or more had
significantly higher SHI scores than those who slept for 6-
8 hours and 4-6 hours, so their sleep hygiene was worse.
Consistent with our study, Aysan (2014) stated that the
sleep quality of university students with less (4-5 hours)
or more (more than 9 hours) sleep time was also worse
(Aysan et al, 2015). These results indicate that sleep
duration of more than 8-9 hours does not affect sleep
quality positively; on the contrary, it may negatively
affect sleep hygiene and thus sleep quality.
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Many of our students (n=146) woke up unrefreshed, and
those waking up unrefreshed and sometimes waking up
refreshed had significantly higher SHI scores, which
means their sleep hygiene was much worse. When the
total scores of sleep hygiene and happiness index were
compared, although no significant relationship was found
between them, the Oxford
Questionnaire scores were found to be significantly
higher for those who woke up refreshed than those who
did not. This result highlights that those who wake up
refreshed have higher sleep quality and are happier.
Research cites that students with lower sleep quality may
experience problems such as difficulty concentrating,
comprehension, school attendance, fatigue, unhappiness,
irritability, anxiety, and depression related to school life
(Short et al,, 2015). Otsuka (2020) argues that a person's
happiness level is strongly associated with the
prevalence of sleep problems (Otsuka et al,, 2020). The
decrease in the quality of sleep, which is defined as
temporary unconsciousness, which
average of one-third of our lives, causes negative moods
and individuals to be unhappy (Odabasoglu et al,, 2017).
In a study conducted with university students, sleep
problems were observed more frequently in students
who described their emotional state as unhappy
(Sahiner, 2017). Aysan (2014) found that students who
did not get up refreshed had worse sleep quality in a
study with university students studying in the field of
health (Aysan et al,. 2014). Karatay (2016) also reported
that nursing students who described their academic
success as poor had worse quality of sleep. (Karatay et.
al,, 2014) As a result, we can say that students with high
sleep quality describe their academic success positively
and those who get up refreshed describe themselves as

happy.

mean Happiness

constitutes an

5. Conclusion
In conclusion, our study, which was carried out to
explore the sleep hygiene and happiness of students
studying in health-related departments, revealed that
sleep hygiene of male students was worse than female
students, smoking, consumption of caffeinated beverages
after 18:00, staying in a state dormitory, sleeping for 8
hours or more, waking up unrefreshed negatively
affected sleep quality by reducing sleep hygiene, and
waking up refreshed positively affected happiness.
With these results, it is recommended;
* to raise awareness of the relationship between
smoking, alcohol/caffeinated beverage consumption,
and sleep hygiene to promote the sleep quality and
happiness levels of university students,
e to organize seminars and conferences to raise
awareness on the benefits of happiness level on
physical and psychological health and the effect of
sleep hygiene on sleep quality, and
e to conduct further studies examining the
relationship between sleep quality and happiness and

academic achievement and to establish databases.
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1. Introduction

Removable orthodontic appliances (ROAs) are routinely
used in practice for simple dental
movements and orthopedic treatment, and as a retainer
and a space maintainer. They increase the amount of
microbial dental plaque due to their large surface areas,

orthodontic

retentive parts, porous surface structures, and restriction
of the flushing effect of saliva on dental and mucous
tissues. Maturation of, and increase in, microbial dental
plaque affects intraoral flora. The disruption of the
balance in the ecosystem of the oral cavity can lead to
caries, periodontal damage, candidiasis, and halitosis
(Poklepovic et al., 2013). ROAs that have not been
effectively cleaned, especially during the global COVID-19
pandemic, are likely to be an important source of cross-
infection for clinicians, technicians, and patients in the
dental clinics.

Various mechanical and chemical methods are used for
the cleaning of ROAs (Duyck et al., 2016). The mechanical
techniques include the wuse of ultrasonic devices,
microwave oven, and brushing (Duyck et al., 2016). As a
cheap and easily accessible method, brushing is the most
preferred one among mechanical methods. The use of
chemical agents is recommended to control bacterial
biofilm formation in patients because mechanical
methods are insufficient to completely eliminate
microorganisms in some critical reactive sites on ROAs
(Levrini et al,, 2015; Ghazal et al., 2019). Cleaning agents
can be classified into several groups according to their

chemical structure and usage areas: (a) chemical
disinfectants, (b) enzymes, and (c) household products
(Nakamoto et al., 1991; Rueggeberg, 2009; Unlu Sogut,
2013; Kiesow et al., 2016).

Successful cleaning of ROAs depends on the individual
compliance of  patients and the cleaning
recommendations of orthodontists. The absence of a
standard protocol for the cleaning of ROAs has led to
different opinions among orthodontists all over the
world (Fathi et al., 2015). The purpose of this study was
to investigate the advice of orthodontists in Turkey to
their patients about the cleaning of ROAs and whether
their advice was affected by the COVID-19 pandemic.

2. Material and Methods

The survey questions were sent to orthodontists by the
Turkish Orthodontic Society (TOD) via an e-mail. A total
of 1108 orthodontists were registered at TOD at the time
of sending the questionnaire. The survey questions
included demographic information of participants (Table
1) and their recommendations to their patients about
brushing and using a cleaning agent for ROAs. In
addition, whether the recommendations of participants
affected by the COVID-19 pandemic was
investigated.

In this questionnaire, the participants were asked to

were

reply 16 questions prepared via Google forms. The
participants were given the opportunity to mark more
than one option for some questions and asked to
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complete the questionnaire by skipping some questions
due to their previous answers to some questions (please
see supplementary survey).

Table 1. Demographic characteristics of participants

Sex Percentage
Female 59.4
Male 40.6

Age
20-30 26.3
31-40 40.6
41-50 19.6
51-60 9.8
>61 3.7

Academic title
Professor 5.3
Associate Professor 3.8
Assistant Professor/Lecturer 15.8
Orthodontic Specialist 20.3
Student/Doctoral Student
Orthodontic Specialist 54.1
(Orthodontist)

Retired 0.8

Years of experience
Less than 5 years 23.3
5-10years 34.6
10-15 years 11.3
15-20 years 6.0
More than 20 years 24.8

Occupation
State hospital 8.3
Private 52.6
University 39.1

The questionnaire link was sent to 1108 TOD members
via an e-mail. With a reminder e-mail sent after 2 weeks,
the total response time of the questionnaire was 2
months. The obtained data were assessed using IBM SPSS
23.0 (IBM Corp., NY, USA). Cross-tabulation and Fisher
exact test were used to analyse the relationship between
the academic degrees of the participants and their
answers to 4th - 11th questions. Additionally, multiple
response analysis was used for some questions in which
the respondents were allowed to choose more answers
to one question. The participants were allowed to mark
more than one option for the 12th and 13t questions.
Categories with zero frequency were not included in this
analysis.

2.1. Ethical Consideration

The study was approved by the Non-Interventional
Clinical Research Ethics Committee of the Burdur
Mehmet AKkif Ersoy University (03.06.2020-2020/06-GO
2020/141).

3. Results
In this study, the questionnaire was answered acceptably
by 133 orthodontists (12%), which comprised 79 women

and 54 men. The average age of the participants in this
study was 37.7+10.2 years (Table 1). They included 7
professors, 5 professors, 21
orthodontic

associate assistant
professors/lecturers, 27 specialist
students/doctoral students, 72 orthodontic specialists
(orthodontists), and 1 retired orthodontist. Considering
the experience in the field of orthodontics, the time
elapsed since the beginning of the specialty education
was 0-10 years for 59.4% of the participants. Out of all
the respondents, 8.3% were state hospital specialists,
52.6% were private practice clinicians, and 39.1% were
university academic personnel. The answers given by the
participants
cleaning ROAs, including brushing and use of cleaning
agent, are given in supplementary survey. According to
the Cross-tabulation and Fisher exact test, no statistically
significant relationship was found between the answers
and the academic degree, except for the 10th question (P
< 0.05) (Table 2).

According to multiple response analysis, all participants

regarding their recommendations for

in this study, regardless of their academic titles,
recommended bleach, liquid soap, commercial solution,
commercial agent, and other options at a similar rate.
The toothpaste option received different amounts of
advice from the participants according to multiple
response analysis. Table 2 shows that there were
statistically  significant differences between the
professors and orthodontic specialist students/doctoral
students about the toothpaste option.
recommended a high rate of the use of toothpaste, while
low rates were recommended by orthodontic specialist
students/doctoral According to multiple
response analysis, a similar relationship was found
between associate professors and orthodontic specialists

Professors

students.

among the participants who marked the vinegar option
(Table 2).

A majority of participants in this study stated that the
COVID-19 pandemic did not cause a change in their
advice to their patients regarding the cleaning of ROAs.
Additionally, most of the participants reported that they
would disinfect the removable orthodontic appliances in
using the
recommended by the infection committee.

their clinics materials and methods

4. Discussion

Methods used for mechanical cleaning of ROAs included
brushing and using microwave ovens and ultrasonic
devices (Nikawa et al, 1999). The use of microwave
ovens has restrictions such as the lack of usage
standardization and possible damage to the appliance
structure and the presence in
(Klironomos et al.,, 2015). Ultrasonic devices are similarly
found in limited centres and can cause cross-infection

certain centers

(Cruz et al, 2011). The cheapest and most preferred
mechanical method is brushing (Eichenauer et al., 2011;
Lamas et al., 2016; Tsolakis et al.,, 2019).

Since mechanical methods are insufficient to completely
destroy microorganisms in some critical reactive sites in
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ROAs, the use of chemical agents to control microbial
biofilm formation in individuals is recommended
(Paranhos et al,, 2007; Levrini et al., 2015; Ghazal et al,,
2019).

The participation rate of this study (12%) was lower than
that of similar study performed in Turkey (Yetkiner et al.,

2014). This may be due to the fact that excessive
questionnaire participation e-mails were sent via TOD, so
rate of the participants might have decreased. The
majority of participants in this study were middle-aged,
female, and orthodontic specialists (orthodontist).

Table 2. Frequency and percentage distribution of participants’ recommendations on the cleaning of ROAs and its
association with different academic degrees

. Orthodontic
Associate Assistant OrthO(.ioptlc . Specialist
Specialist Professor Retired
Professor Professor/Lecturer . Student/Doctoral
(Orthodontists) Student
n % n % n % n % n % n % P
Q 6: Recommendation of brushing
Yes 5 4.0 21 16.7 68 54.0 7 56 1 08 24 19.0 60"
No 0 0.0 0 0.0 4 57.1 0 00 0 0.0 3 429 )
Q 7: Recommendation of an extra brush
Yes 3 4.2 14 19.4 38 52.8 2 2.8 1 1.4 14 19.4 5o+
No 2 3.7 7 13.0 30 55.6 5 93 0 00 10 18.5 )
Q 8: Recommendation of the softness of the brush
Soft 1 111 1 111 5 55.6 1 111 0 00 1 11.1
Medium 2 4.8 11 26.2 20 47.6 4 95 0 00 5 11.9 071*
Hard 0 0.0 0 0.0 5 83.3 0 0.0 1 167 0 0.0 '
No comment 2 3.0 8 11.9 37 55.2 2 30 0 0.0 18 269
Q 9: Recommendation of the frequency of tooth brushing
Lessthanonce 5 4 1 100.0 0 00 0 00 0 00 0.0
a day
Once a day 2 5.9 3 8.8 22 64.7 1 29 0 00 6 17.6
Twice a day 1 29 10 28.6 18 51.4 1 29 0 00 5 14.3
i *
gg;ee times 2 49 4 9.8 22 537 2 49 1 24 10 244 272
More than
three times a 0 0.0 2 14.3 6 429 3 214 0 00 3 214
day
Q 10: Recommendation of cleaning agent besides brushing
Yes 5 5.2 15 15.5 59 60.8 5 52 0 00 13 13.4 006*
No 0 0.0 6 20.7 9 31.0 2 69 1 34 11 37.9 )
Q 11: Recommendation of cleaning agent except brushing
Yes 3 7.1 1 9.1 8 72.7 2 48 0 00 2 18.2 1.000*
No 0 0.0 0 0.0 4 80.0 0 00 0 0.0 1 20.0 )
Q 12: Recommendation of types of cleaning agent
Household 1= 200 0 0.0 20 33 0 00 0 00 0 0.0
bleach
Toothpaste Tacd  20.0 2ab 13.3 20acd 32.8 4c 800 0 0.0 1bd 6.7
Liquid soap 22 40.0 82 53.3 352 57.4 1= 200 0 0.0 122 80.0
Vinegar 22 40.0 3ab 20.0 3b 49 1ab 200 0 0.0 1ab 6.7 ok
Commercial 0 00 12 6.7 50 82 1= 200 0 00 12 6.7
mouthwash
Commercial 3 600 8 533 44+ 721 3 600 0 00 8 533
cleaning tablets
Other 0 0.0 1a 6.7 4a 6.6 0 00 0 0.0 0 0.0
Q 13: Recommendation of the frequency of cleaning agent
;?;;ha“ once 2 400 20 133 11 180 22 500 0 00 0 0.0
Once a day 22 400 3a 20.0 24a 39.3 0 00 0 00 62 37.5
Twice a day 1a 20.0 72 46.7 9a 14.8 12 250 O 0.0 5a 31.3
g;‘;ee times 12 200 10 6.7 72 1.5 1= 250 0 00 5a 313
More than x
three times a 0 0.0 0 0.0 2a 33 0 00 0 00 0 0.0
day
According to
the , 1a 20.0 3a 20.0 162 26. 0 00 0 00 1a 6.3
manufacturers
instructions

P < 0.05; Q = question; *cross-tabulation with the Fisher exact test; *multiple response analysis. ab<dA relationship exists between groups indicated by the
same letter in aline.

with the
aforementioned data were reported in a questionnaire

The participants mostly continued their profession as a Similar results

private practitioner and had less than 10 years of

professional experience.
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study performed on orthodontists in Turkey (Pasaoglu et
al, 2016).

The brushing recommendation rate of orthodontists in
Turkey to their patients using ROAs was 94.7%.
Similarly, about 99.4% of Greek orthodontists, 84% of
orthodontists, and 99.8% of
orthodontists advised brushing ROAs to their patients
(Eichenauer et al,, 2011; Lamas et al,, 2016; Tsolakis et
al, 2019). The recommendation of brushing in all
academic degrees as at high rates and no statically
difference demonstrates crystal clear the effectiveness of
brushing (p>0.05). Further, 57.1% of orthodontists who
participated in this study recommended the use of a
brush different from their toothbrush. Moreover, 54% of
the participants who recommended brushing of ROAs to
their patients did not advise about brush stiffness. The
proportion of participants who recommended the use of
soft brushes for ROAs was 7.3%. The reason may be that
ROAs were used for a short time compared with
dentures. Herewith, this could be lead ignorance of the

Brazilian German

potential side effects of brushing on the appliances. Most
of the participants advised their patients to brush their
appliances two or more times a day. They probably
advised their patients to brush their appliances after
brushing their teeth. Consequently, the reason for the
lack of statistically significant similarity among the
participants at all academic degrees on an extra brush
recommendation, hardness of brush and frequency of
brushing may be the lack of a gold standard stated in the
literature on this subject.

Moreover, 76.9% of the participants recommended their
patients to use a cleaning agent for cleaning their ROAs
besides brushing them. Similarly, a majority of Greek,
Brazilian, and German orthodontists proposed brushing
and the use of a cleaning agent for cleaning ROAs
(Eichenauer et al,, 2011; Lamas et al,, 2016; Tsolakis et
al, 2019). Cleaning agents mostly recommended by
orthodontists in Turkey were commercial, removable
appliance-cleaning tablets and liquid soap (Please see
supplementary survey). Besides brushing, German
orthodontists recommended 90% toothpaste, Brazilian
orthodontists recommended 74.4% toothpaste, and
Greek orthodontists 70.06%
denture cleansers (Eichenauer et al, 2011; Lamas et al,,
2016; Tsolakis et al, 2019). The reason of professors’
toothpaste recommendation to their patients, who were
the most academically experienced group in this study,
might be the easy access to toothpaste, as similar to the
aforementioned studies. The participants of this study
recommended using these cleaning agents mostly once a
day. The reason may be that the companies
manufacturing appliance-
cleaning tablets (denture cleansers) often recommend it

recommended about

commercial removable
once a day. However, Greek orthodontists recommended
the use of cleaning agents few times a week (Tsolakis et
al, 2019).

Further, 77.4% of participants of this study stated that

the COVID-19 pandemic did not change the

aforementioned recommendations. Also, 72.2% of the
respondents said that they cleaned ROAs with any safe
disinfectant available in their clinics before the COVID-19
pandemic, while 56.4% of them said that they would
continue in the same manner after the pandemic. In other
words, more than half of the participants believed that
the efficient cleaning of ROAs was achieved in the clinic.
Hygiene of ROAs is important for the systemic and oral
health of patients. The cleaning of removable devices is
also extremely important for both dental team members
and other patients due to the risk of cross-infection.
However, still no consensus exists on the cleaning of
ROAs for international dental healthcare workers.
Further clinical and microbiological investigations are
required to determine the ideal cleaning method. After
the COVID-19 pandemic, the cleaning of ROAs has
become vital. Reliable scientific data are needed to clarify
the relationship of unfamiliar COVID infection with
dental procedures and treatments.

Including a small population and a limited number of
questions could be the limitations of this study. More
significant results could be obtained by using a wider
population and more questions.

5. Conclusion

In conclusion, the most prescribed cleaning method by
orthodontists in Turkey was brushing. In addition, a
majority of participants recommended extra cleaning
agents complementary to brushing. The COVID-19
pandemic did not cause a difference in Turkish
orthodontists’ advice to their patients regarding the
cleaning of ROAs.
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TOTAL KALCA PROTEZI UYGULANAN BiREYLERIN
TABURCULUK SONRASI YASADIKLARI KOMPLIKASYONLARIN
BELIRLENMESI
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Ozet: Bu calisma Total Kalca Protezi (TKP) uygulanan bireylerin taburculuk sonrasi ilk 15 giinde gelisen komplikasyonlar1 saptamak
amaciyla tanimlayici olarak gerceklestirilmistir. Tanimlayici nitelikte yapilan arastirmaya Ege Bolgesinde bir liniversite hastanesi ve
6zel hastanenin ortopedi ve travmatoloji ve genel cerrahi kliniklerinde TKP ameliyati uygulanan 100 birey dahil edilmistir.
Arastirmanin verileri literatiir bilgileri dogrultusunda gelistirilen veri toplama formu ve komplikasyon degerlendirme formu
kullanilarak yapilmistir. Bu ¢alismada TKP uygulanan bireylerin taburculuk sonrasi ilk 15 giinde gelisen komplikasyonlarina
bakildiginda; en fazla %69 ile halsizlik gelisirken, %1 ile en az enfeksiyon gelisimi saptanmistir. Rutin olarak verilen hemsirelik
egitiminin yetersiz oldugu istatistiksel olarak anlamli bulunmustur (P < 0,05). Bedensel Kiitle indeksi (BKI) kilolu ve obez olan
bireylerin daha fazla TKP ameliyati gecirdigi ve BKI'si yiiksek olan bireylerde komplikasyon gelisimi arasinda istatistiksel olarak
anlamli bir iliski saptanmistir (P < 0,05). TKP uygulanan bireylerin taburculuk sonras1 komplikasyon gelisimi acisindan riskli olan
ameliyat sonrasi ilk 15 giinl iceren donemdeki degerlendirmeler ve komplikasyonlarin erken dénemde belirlenmesi énem arz
etmektedir. Bu donemin hasta agisindan sorunsuz gegirilebilmesi i¢cin taburculuk egitimlerinin planlanmasi ve hastalarin takibinin
yapilmasi 6nerilmistir.

Anahtar kelimeler: Total kal¢a protezi, Hemsirelik egitimi, Komplikasyon, Taburculuk

Determination of Complications of Patients Undergoing Total Hip Replacement after Discharge

Abstract: The aim of this study was to determine some complications of total hip prothesis (THP) in the first 15 days after discharge
from individual individuals. A descriptive study included 100 individuals who underwent THP surgery in orthopedic and traumatology
and general surgery clinics of a university hospital and private hospital in the Aegean Region. The data of the study was made by using
data collection form and complication evaluation form which was developed in accordance with the literature. In this study, when the
complications developed in the first 15 days after discharge from individuals who underwent THP were evaluated; the most common
cause of infection was weakness with 63% and at least 1% infection. It was statistically significant that routine nursing education was
insufficient (P < 0.05). A statistically significant correlation was found between the development of complications in individuals with a
higher body mass index (BMI) who underwent more THP surgeries and individuals who were overweight and obese (P < 0.05).
Evaluations including the first 15 days postoperatively, which are risky for the development of complications after discharge, and
determining early complications are important. In order for this period to be passed smoothly for the patient, planning of discharge
trainings and monitoring of the patients were suggested.

Keywords: Total hip prothesis, Nursing education, Complication, Discharge
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1. Giris getiremeyen bir birey Maslow'un temel ihtiyaclar
insan; biyolojik, psikolojik, sosyal ve kiiltiirel bir varlik hiyerarsi tablosunun en alt basamaginda yer alan temel
olarak, birbirleri ile etkilesim icinde olan bircok fiziksel ihtiyaclarini karsilayamadigi i¢in saglikli bir birey
sistemden meydana gelmistir (A¢iksoz ve Uzun, 2007). olarak  tamimlanamaz  (A¢iksoz ve Uzun, 2007;
Bu sistemlerden herhangi birinde meydana gelen bir Biiyilikyllmaz ve Asti, 2009).
aksaklik diger bir sistemin aktivitesini olumsuz yonde Organizmada yer alan sistemlerin saghkl olarak islev
etkilemektedir. Diinya Saghk Orgiitiiniin tanimina gore gorebilmesi ve bireyin gereksinimlerini karsilayabilmesi
“Saglik, yalmizca hastalik ve sakathgin olmayisi degil, icin hareket fonksiyonunun yeterli olmasi gerekir.
fiziksel, mental ve sosyal agidan tam bir iyilik hali” olarak Hareket fonksiyonu, birgok fizyolojik sirecin devami igin
tanimlamaktadir. Giinlik yasam aktivitesini yerine de gereklidir ve bu yetenegin azalmasi saghgl olumsuz
etkiler. Kas-iskelet sisteminde meydana gelen yapisal
BS] Health Sci / Ali BALKAN ve Ziileyha SEKI 141
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bozulma ve isleyisinde ortaya ¢ikan anomaliler hareket
sistemini dogrudan etkiledigi gibi bireylerde anksiyete ve
depresyon gibi  psikolojik
etkilemektedir (A¢iks6z ve Uzun, 2007; Biiyiikyilmaz ve
Asti, 2009; Sener ve ark., 2015; Turhan ve ark., 2019).

Kalca eklemi giinin her saatinde yiiriime, kosma,
merdiven inme ve ¢ikma, agirhik kaldirma ve ¢émelme
gibi hareketlerden kaynakh yiike maruz kalmaktadir.
Ayni zamanda yaslanma ile birlikte osteoartrit, romatoid
artrit, femur boynu ve asetabulum kirigi, gelisimsel kalga
cikig1 gibi nedenler ile de kalca ekleminde yapisal ve
islevsel bozukluklar meydana gelir. Kalca ekleminde
meydana gelen bu bozulmalar nedeniyle eklem normal
fonksiyonunu yapamaz. Siddetli agr1 ve hareket kisitliligi
bireylerin ylrtimesini, uykusunu ve diger giinlik yasam
aktivitelerini etkileyerek, erken doénemde giinliik
yasamdan uzak kalmalarina neden olur. Bu sorunu
yasayan bireylerin giinliik yasam aktivitelerini, eklem
hareketi kisitliklarindan ve agridan uzak olarak saglikl
bir sekilde siirdiirmelerini saglamak ve yasam kalitelerini

siireci de olumsuz

ylikseltmek amaciyla Total kal¢a protezi (TKP) ameliyat
uygulanmaktadir (Azboy ve ark., 2017; Miao ve ark,
2017; Reynold ve ark., 2018; Anakwe ve ark.,, 2011).

Total Kal¢a Protezi; kalga eklemini olusturan femur basi
(caput femoris) ve asetabulumun (acetabulum)
cikartilarak, yerine yapay bir eklemin yerlestirilmesi
islemidir. TKP ameliyati tiim diinyada o6zellikle 1960’11
yillardan bu yana artan bir sekilde uygulanmaktadir.
2015 yihi OECD Saglik Istatistikleri'me gére Isvicre
(292/100.000 birey), Almanya (283/100.000 birey) ve
Avusturya (276/100.000 birey) TKP ameliyati
insidansina sahipken; Tiirkiye’de bu oran 44/100.000
birey olarak belirlenmistir (Monaghan ve ark., 2012;
Ozler ve ark., 2013; Biiyiikyllmaz ve Ozdemir, 2018).

Total Kkalga
bakiminin en temel amaci; ameliyat sonrasinda hastanin
en st diizeyde gereksinimlerini karsilayabilmesini
saglamak, olusabilecek komplikasyonlar1 dnlemeye
calismak ve hastanin miimkiin olan en kisa siirede

protezi cerrahisi sonrasi hemsirelik

fonksiyonelligini saglamasina yardimci olarak kendi
kendine yeterli duruma gelmesine yardimci olmaktir.
Total Kalga Protezi ameliyati, komplikasyon gelisme riski
yliksek oldugu icin hastalarin iyilesme siirecinde cesitli
sorunlar goriilebilmektedir. Bu nedenle komplikasyon
gelisimi acisindan riskli olan ameliyat sonrasi ilk 15 giinii
iceren degerlendirmeler ve
komplikasyonlarin erken dénemde belirlenmesi 6nem
arz etmektedir. Bu donemin hasta agisindan sorunsuz
gecirilebilmesi icin taburculuk egitimlerinin planlanmasi
takibi gerekmektedir. Bu
calismamizda TKP ameliyati uygulanan bireylerin ilk 15
giinliik takipleri  yapilarak  gelisen
komplikasyonlarin belirlenmesi amag¢lanmistir. Elde

erken  donemdeki

ve hastalarin nedenle
donemdeki
edilecek veriler sonucunda hastalara sunulan taburculuk

planlanmasinin
amaclanmistir.

yeniden gozden gecirilmesi

2. Materyal ve Yontem

2.1. Evren ve Orneklem

Tanimlayic1 tipte gerceklestirilen bu arastirma Mugla
ilinde bulunan bir Universite Hastanesinin Ortopedi ve
Travmatoloji Klinigi ve Ozel bir hastanenin Genel Cerrahi
kliniginde gerekli kurum izinleri alindiktan sonra Ekim
2018-Mayis 2019 tarihleri arasinda yiritilmistiir.
Arastirmanin evrenini, Mugla ilinde bulunan tiniversite
hastanesi ve 0zel hastanede Ekim 2018-Mayis 2019
tarihleri arasinda TKP ameliyati olan biitiin hastalar
olusturmustur. Arastirmanin 6rneklemi, evrenin bilindigi
n=N.t%p.q/d*(N-1)+t%p.q
formiiliinden yararlanarak belirlenmistir. Bu formiil

durumunda kullanilan;

sonucunda arastirmanin  O6rneklemini 100 hasta
olusturmustur. Arastirmaya dahil olma kriterleri “Bilinci
acik olmak”, “Tiirk¢e okuyup anlayabilmek”, “Psikiyatrik
problemi bulunmamak” seklinde belirlenmistir. Kurum
etik kurul tarafindan onaylanan ¢alismaya katilan
bireylere arastirmanin amaci ve icerigi hakkinda bilgi
verilmis ve katilimlari icin yazili onamlar1 alinmistir.
2.2.Veri Toplama Aragclari

Tanitici Bilgiler Formu, arastirmaci tarafindan literatiir
bilgisi taranarak olusturulmus bir formudur. Bu form,
TKP ameliyati olan hastalarin bireysel o6zelliklerini
belirlenmek amaci ile hazirlanmistir. Tanitict Bilgiler
Formu; yas, cinsiyet, boy/kilo, sigara ve alkol kullanma
durumu, saghk gilivencesi durumu, kronik hastalik
durumu, yasanilan ev ortami, hastaneye yatis tarihi,
ameliyat tarihi, ameliyat yapilan bolge, hastaneden
taburculuk tarihi, daha 6nceden gegirilen ameliyatlar,
gecirdigi ameliyatlara iliskin bilgi verilme durumu,
bakima yardimci olan Kkisiler, ameliyattan once ve
taburculuk esnasinda egitim alma durumunu sorgulayan
21 sorudan olusan bir formdur.
Komplikasyon  degerlendirme

tarafindan literatiir bilgisi taranarak olusturulmus ve 16

formu arastirmaci
soruyu iceren bir formdur. Formda agri, enfeksiyon, ates,
kizariklik, 6dem, dislokasyon, bacakta kisalik, bacakta ani
agri, yara yerinde akint1 koti koku, akinti 6dem, titreme,
halsizlik istahsizlik, DVT belirtileri ve bacag1 hareket
ettirmede giiclik sorunlar1 ile ilgili sorular yer
almaktadir. Komplikasyon formunda yer almayan
sorunlar igin “Diger” secenegi ile hastalara yasadiklari
sorunlar1 ifade etme olanagi saglanmistir.

2.3. Arastirmanin Uygulanmasi

Arastirmanin dahil edilme Kkriterlerine uyan, hastalara
calismanin amaci s6zlii olarak anlatilmis ve ardindan
Hasta Onay Formu imzalatilmistir. Ayrica hastalara
calismaya katilmay1 kabul etmis olsalar bile sorulardan
rahatsizlk duymalar1 halinde ve devam etmek
istememeleri durumunda c¢alismadan cekilebilecekleri
bilgisi de verilmistir. Daha sonra taburculuk dncesinde,
hastalar ile yiiz yiize goriisiilerek Bireysel Ozellikler
formu 15 dk. icinde uygulanmstir.

Hastalar ile ikinci goriisme taburculuktan iki hafta sonra,
ilk rutin kontrolleri gerceklestirilmistir.

Hastalar kontrole gelmeden once telefon ile iletisime

sirasinda

gecilmis ve goriisme i¢in randevu saati belirlenmistir.
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Randevu saatinde gelen hastalar ile ortopedi ve
travmatoloji  polikliniginde yiiz yilize goriisilerek
komplikasyon degerlendirme formu uygulanmistir.
Komplikasyon degerlendirme formunu yaklasik olarak
10 dakika da arastirmaci tarafindan doldurulmustur.

2.4. Verilerin Degerlendirilmesi

Verilerin istatistiksel analizleri SPSS (Version 22.0, SPSS
Inc, Chicago, IL, USA) paket programi ile
gerceklestirilmistir. Tanimlayic1 istatistikler kategorik
degiskenler icin say1 ve yiizde olarak, siirekli degiskenler
icin ortalama # standart sapma (min-max) olarak
sunulmugtur. istatistiksel test secimi icin verilerin
normallik dagilimi  Kolmogorov-Smirnov testi ile
degerlendirilmistir. Cinsiyet gruplarina goére yas
ortalamalar1 karsilastirmasi iki ortalama arasindaki
farkin  6nemlilik testi (Student's ¢t test) ile
karsilastirilmistir. Kategorik degiskenler arasindaki oran
karsilastirmalar1 ve iliski arastirmalar1 ¢apraz tabloda
verilerin gozelere dagilim varsayimlarina gore Ki-kare
test veya Fisher kesin ki-kare test (Fisher exact test) ile
degerlendirilmistir. Istatistiki anlamlilik diizeyi P < 0,05
olarak kabul edilmistir (Onder, 2018).

2.5. Etik Beyan

Arastirmanin uygulanabilmesi i¢in Mugla Sitki Kogman
Universitesi Insan Aragtirmalani Etik Kurulundan izin
alimmistir ~ (tarih:  17.08.2018/ no:131).
Arastirmaya katilmay1 kabul eden hastalara arastirmanin
yapilis amaci agiklanarak yazili onam alinmistir.

Karar

3. Bulgular
Arastirmaya bireylerin  sosyo-demografik
ozellikleri incelendiginde; %54 ‘Uniin (n=54) erkek ve
%46’s11n (n=46) kadin oldugu goériilmektedir. Bireylerin
%71’inin  (n=71) evli, %50’sinin (n=50) ilkégretim
mezunu oldugu, %85’inin (n=85) herhangi bir iste
calismadigl, %92’sinin (n=92) sosyal giivencesinin
oldugu, %27’sinin sigara, %17’sinin alkol kullandigini
belirlenmistir.

Sigara kullanan hastalarin sigara kullanma siiresi
ortalamas1 34,81+6,82 (25-54) yil, giinliikk kullanilan
sigara miktarinin ortalamasinin 11,56+4,85 (4-20)
oldugu, alkol kullanan hastalarin alkol kullanma siiresi
ortalamasi 32,81+5,15 (25-40) y1l, alkol kullanma miktar:
3,81+1,68 (1-7) kadeh

katilan

ortalamasi ise olarak
belirlenmistir.

Bireylerin %58’inin (n=58) 65 yas ve altinda, yas
ortalamasinin 64,74+6,87, kadinlarin yas ortalamasinin
66,00+6,13 ve erkeklerin yas ortalamasinin ise
63,67+7,33 oldugu, bedensel kiitle indeksleri (BKI)
%76’sinin - (n=76) 25-30 arasinda oldugu ve BKi
ortalamasinin 27,52+2,47 (19,95-35,79) arasinda oldugu,
%57’sinde (n=57) kronik hastalik oldugu, kronik hastalik
tlirleri %30’unun (n=30) diyabetli oldugu, ameliyat
oncesi hastanede yatma siiresi ortalamalar1 1,41+1,25 (0-
12) giin, hastanede kalma siiresi ortalamalarinin ise
7,39+1,39 (2-12) giin oldugu belirlenmistir.

Bireylerin %72’sinin (n=72) ise asansdrsiiz bir evde
yasadigl, %99’unda (n=99) 1. derece yakinlarinin bakima

yardimct oldugu, %58’inin (n=58) sol tarafindan TKP
ameliyat1 oldugu, %52’sinin (n=52) daha énce major ya
da minor cerrahi girisim gecirdigi, %90,38'nin (n=47)
daha 6nce gecirdigi cerrahi siirecin olumlu deneyimledigi
belirlenmistir.

Bireylerin kalca protezi cerrahisine 6zgii aldiklari
egitimlere gore dagilimlarina bakildiginda; bireylerin
%82’sinin (n=82) ameliyat 6ncesi hi¢ kimseden egitim
almadigi, egitim alan bireylerin %55’inin (n=18) bu
egitimi hemsireden, ameliyat oncesi hemsirelerden
egitim alanlarin %50’sinin (n=9) bu egitimi yeterli
buldugu, TKP ameliyati sonrasi taburculuk sirasinda
bireylerin %75’'inin (n=75) hekimden egitim aldigy,

%771’inin  (n=71) aldiklar1 egitimi yeterli buldugu
belirlenmistir.

Total kalga protezi ameliyati geciren bireylerin
taburculuk  sonras1 ilk 15 gilinde yasadiklari

komplikasyonlara bakildiginda; bireylerin %69’unda
halsizlik, %63’iinde yara yerinde kizariklik, %59’unda
bacakta artan agri, %55’inde ates, %43’linde istahsizlik,
%27’sinde bacagl hareket ettirmede giiglik, %14’iinde
yara yerinde akinti, %9’unda bacag yiikseltmekle
gecmeyen odem, %b5’inde titreme, %4’linde bacakta
kisalma, %2’sinde dislokasyon, yara yerinde kotii koku,
DVT belirtileri ve %1 enfeksiyon saptanmustir (Sekil 1).

Komplikasyon Gelisme Durumu

un
I}

55

5 YUZDELER

Sekil 1. TKP ameliyati sonrasi bireylerde gelisen
komplikasyon durumu.

Bireylerin sosyo-demografik 6zellikleri ile komplikasyon
gelisimi arasindaki iliskiye bakildiginda; medeni durumu
bekar olan bireylerde yara yerinde akint1 (P < 0,003) ve
ates gelisimi (P < 0,025) arasinda (Tablol), Egitim
durumu ilkégretim olan bireyler ile yara yerinde akinti
gelisimi (P < 0,006) arasinda (Tablo 2), BKI degeri>25
(sisman ya da obez) bireyler ile bacakta artan agr (P <
0,045), istahsizlik (P < 0,045) ve bacag yiikseltmekle
gecmeyen 6dem (P < 0,049) gelisimi arasinda, kronik
hastaligl hipertansiyon olan bireyler ile yara yerinde
akinti gelisimi (P < 0,035) (Tablo 3) ve kolesterol olan
bireyler ile bacag yiikseltmekle gecmeyen 6dem gelisimi
(P < 0,015) arasinda (Tablo 4), asansorsiiz evde yasayan
bireyler ile yara yerinde kizariklik (P < 0,009) ve ates (P
< 0,049) gelisimi arasinda (Tablo 5), daha dnce cerrahi
girisim gec¢irme durumu ile yara yerinde akinti (P <
0,006) ve bacag yiikseltmekle gegcmeyen 6dem (P <
0,003) gelisimi arasinda (Tablo 6) istatistiksel olarak
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anlamli bir iliski saptanirken ameliyat 6ncesi verilen
hemsirelik egitimi ile komplikasyon gelisimi arasinda
istatistiksel olarak anlaml bir iliski saptanmamustir (P >
0,05). Taburculuk sirasinda egitimi veren kisiye gore

verilen egitimi yetersiz bulma arasinda anlaml bir iliski
saptanmistir (P < 0,001). Taburculuk sirasinda verilen
yetersiz  egitimin hemsirenin verdigi egitimden
kaynaklandigr saptanmistir (Tablo 7).

Tablo 1. Bireylerde Yara yerinde akinti ve ates gelisimi durumlar ile medeni durumlar1 arasindaki iliskiye gore

dagilimlar:

Medeni Durum

Evli Bekar Toplam P
Yara yerinde akinti n % n % n %
Var 5 7 9 31 14 14
Yok 66 93 20 69 86 86 0,003a
Toplam 71 100 29 100 100 100
Ates n % n % n %
Var 34 479 21 72,4 55 55 0,025b
Yok 37 52,1 8 27,6 45 45
Toplam 71 100 29 100 100 100

A= Fisher exact test, b= Ki-kare test

Tablo 2. Bireylerin yara yerinde akinti gelisimi ile egitim durumlar arasindaki iliskiye gore dagilimlar1 (Fisher exact

test)

Egitim Durumu

Okur-Yazar . Universite ve
[Ik6gretim Lise . Toplam P

Yara yerinde Degil Ustii
akinti n % n % n % n % n %

Var 9 33,3 4 8 0 0 1 14,3 14 14

0,006
Yok 18 66,7 46 92 16 100 6 85,7 86 86
Toplam 27 100 50 100 16 100 7 100 100 100

Tablo 3. Bireylerin yara yerinde akinti gelisimi ile hipertansiyon durumlar arasindaki iliskiye gore dagihimlar1 (Fisher

exact test)

Hipertansiyon

Evet Hayir Toplam P
Yara yerinde akinti n % n % n %
Var 8 29,6 19 70,4 27 100 0,035
Yok 2 6,7 28 93,3 30 100

Tablo 4. Bireylerin bacag yiikseltmekle gecmeyen 6dem gelisimi ile kolesterol durumlar1 arasindaki iliskiye gore

dagilimlar (Fisher exact test)

Kolesterol
Bacag: ylkseltmekle Evet Hayir Toplam P
gecmeyen 6dem n % n % n %
Var 4 33,3 8 66,7 12 100 0,015
Yok 2 4,4 43 95,6 45 100
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Tablo 5. Bireylerde yara yerinde kizariklik ve ates gelisimi ile yasanilan ev ortami arasindaki iliskiye gore dagilimlar:

(Ki-kare test)

Yasanilan Ev Ortami

Asansorlii Asansorsiiz Toplam P
Yara yerinde kizariklik n % n % n %
Var 12 42,9 51 70,8 63 63 0,009
Yok 16 571 21 29,2 37 37
Ates
Var 11 39,3 44 61,1 55 55 0,049
Yok 17 60,7 28 38,9 45 45
Toplam 28 100 72 100 100 100

Tablo 6. Bireylerde yara yerinde akint1 ve bacag ylikseltmekle gecmeyen 6dem gelisme durumlari ile daha 6nce cerrahi

girisim gecirme durumlari arasindaki iliskiye gére dagilimlari

Daha Once Cerrahi Girisim Durumu

Evet Hayir Toplam
P
Yara yerinde akinti n % n % n %
Var 12 23,1 4,2 14 14
0,006
Yok 40 76,9 46 95,8 86 86
Bacag ylikseltmekle gegmeyen 6dem
Var 9 17,3 0 0 9 9
0,003
Yok 43 82,7 48 48 91 91

a= Ki-kare test, b= Fisher exact test

Tablo 7. Bireylere egitimi veren Kkisi ile taburculuk sirasinda egitim alma durumu arasindaki iliskiye gore dagilimlar:

(Fisher exact test)

Taburculuk Sirasinda Egitim Alma Durumu

Yeterli Yetersiz Toplam P
Egitimi veren Kisi n % n % n %
Hemgire 3 23,1 10 76,9 13 100
0,001
Hekim 56 74,7 19 25,3 75 100
Her ikisi 12 100 0 0 12 100
4. Tartisma calismada ise bizim c¢alismamizin tersine yas ile
Yasin ilerlemesi ile yaslanmaya bagh kemik dokusunun komplikasyonlar arasinda istatistiksel olarak anlamli bir
zayiflamasi ve kemik yogunlugunun azalmasi gibi fark bulunmustur (Singh et al, 2010; Higuera ve ark,

nedenlerle yash bireylerde TKP ameliyat: gecirmesi daha
fazladir. Ancak yash hastalarda dolasimin yavaslamasi ve
kronik hastalifin daha yaygin olmasi, daha az hareketli
yasam tarzi, sinir iletiminin yavaslamasi nedeniyle
ameliyat sonrasi komplikasyon gelismesi daha fazladir.
Calismamizda yas ile komplikasyon gelismesi arasinda
istatistiksel olarak anlaml bir iliski saptanmamistir (P >
0,05). Benzer sekilde Klasan et al. (2019), Bakis ve ark.
(2014), Ugurlu ve ark. (2012), Dal ve ark. (2012) ve
Higuera et al. (2011) yaptiklar1 ¢alismalarda da yas ve
komplikasyon gelismesi arasinda istatistiksel olarak
anlamli bir fark bulunmamistir. Bu veriler 1s1g81nda yas
artikca komplikasyon gelisme oranini
calismamizin verilerinin de literatiir

ortalamasi
artmadigy,
uyumlu oldugu sdylenebilir. Singh et al. (2010) yaptig1

ile

2011; Dal ve ark, 2012; Ugurlu ve ark., 2012; Bakis ve
ark,, 2014; Klasan ve ark., 2019).

Kadinlarin yasam siirecinde sik Kkarsilastigi gebelik,
menapoz  gibi dolay1
kemiklerden kalsiyum kullanimi daha fazladir ve kemik

emzirme ve durumlardan
yogunluklar1 erkeklere gore daha azdir. Bu nedenle
daha

olan

kadinlarin TKP ameliyati gecirme olasiliklari
yuksektir. Calismamizda TKP ameliyati
bireylerin %54’liniin erkek, %46’sinin kadin oldugu
belirlenmistir. Calismamizda kadin ve erkek cinsiyeti ile
komplikasyon gelismesi arasinda istatistiksel olarak

ise;

anlamli bir iliski saptanmamistir (P > 0,05). Benzer
sekilde Klasan et al. (2019), Bakis ve ark. (2014), Ugurlu
ve ark. (2012), Mariconda et al. (2011), Higuera et al.
(2011), Singh et al. (2010) yaptiklar1 g¢alismalarda
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cinsiyet ile komplikasyon gelisme arasinda istatistiksel
olarak anlaml bir fark bulunmamistir (Singh et al,, 2010;
Higuera ve ark.,, 2011; Mariconda et al., 2011; Ugurlu ve
ark, 2012; Bakis ve ark., 2014; Klasan ve ark., 2019).

Sisman ve obez bireylerde yaslanma siireci ile
kemiklerde meydana gelen degisimlerden dolay1 BKi
yiikseldik¢ce TKP ameliyatina maruz kalma orani da artar.
Bu bireylerde yagli dokunun damarlanmasinin daha az
olmasindan dolay1 iyilesme i¢in gerekli
maddelerinin yara bolgesine ulasmasi
komplikasyon gelisme riski artar. Calismamizda;
hastalarin  BKi  27,52#2,47 bulunmus, BKi ile
komplikasyon olusma durumu
incelenmis ve BKI yiikseldikce (BKi>25), bacakta artan
agrn (P = 0,045), istahsizhk (P = 0,045), bacagl
ylkseltmekle ge¢cmeyen o6dem (P = 0,049)
komplikasyonlar1 arasinda istatistiksel olarak anlamli bir
iliski saptanirken, diger komplikasyonlar (P > 0,05)
arasinda istatistiksel olarak anlamhi  bir iliski
saptanmamistir. Benzer sekilde; Mclawborn et al. (2017)

besin
bozulur ve

arasindaki iligki

calismasinda TKP-BKI oranlari arasinda iliski incelemis,
TKP ameliyati geciren hastalarin %67’ sinin BKi >25'in
lizerinde bulunmustur. Bu verilerden yola ¢ikarak obez
bireylerin daha fazla TKP ameliyati ge¢irdigi sdylenebilir.
Ayni calismada BKI ile komplikasyonlar arasinda
istatistiksel olarak anlaml bir fark bulunmustur. Foster
et al. (2015) ve Wright et al. (2012) yaptiklar
calismalarda BKI yiiksek olmasi ile komplikasyon
gelisimi arasinda istatistiksel olarak anlamli bir fark
bulunmustur. Deakin et al. (2018) yaptig1 calismada obez
olan hastalar (30<BKi<40) ile obez olmayan hastalar
arasinda dislokasyon, DVT, enfeksiyon ve revizyon
arasinda anlaml iliski bulunurken, asir1 obez (40<BKI)
olanlarla obez olmayanlar (BKi<30) arasinda anlaml bir
fark bulunmamistir. Calismamizin aksine; Klasan et al.
(2019) ve Higuera et al. (2011) yaptiklar1 ¢calismada ise
BKI yiiksekligi ile TKP komplikasyonlar: arasinda anlamh
bir fark bulunmamistir (Higuera et el, 2011; Wright et
el, 2012; Foster et al, 2015; Mclawborn et el, 2017;
Deakin et al., 2018; Klasan et al., 2019).

Egitim diizenin verilecek olan
hemsirelik egitimin daha kolay anlasilmasini ve
uygulanmasini saglar. Egitim diizeyinin artmasi bireyin
kendi bakiminin sorumlulugunun almasini ve verilen

artmasi Dbireylere

egitimin daha verimli olmasini saglar. Okur-yazar
olmayan bireylere sadece so6zel egitim verilebilmektedir.
Okur-yazar olan bireylere ise hem sdzel hem de diger
egitim yontemleri (brosiir, dergi vb.) ile egitimler
verilebilir. Bu nedenle sdzel ve yazili materyaller ile
egitim verilen bireylerde daha az komplikasyon gelismesi
beklenir. Calismamizda; bireylerin %50’sinin ilkdgretim
mezunu oldugu saptanmistir. Egitim durumu ile
komplikasyon gelisme durumu arasinda istatistiksel
olarak anlaml bir iliski bulunmustur (P < 0,05). Egitim
durumu
akintinin daha c¢ok gelistigi belirlenmistir (P = 0,006).
Calismamizin aksine; Tagdemir ve ark. (2013) ve Soohoo
et al. (2010) yaptiklar1 ¢alismada egitim diizeyi ile

ilkogretim olan hastalarda yara yerinde

komplikasyon gelisme durumu arasinda istatistiksel
olarak anlamli bir fark bulunmamistir (Soohoo et al,
2010; Tasdemir ve ark., 2013).

Uzun siire sigara icen bireylerde damarlarda meydana
gelen plaklar ve vazokonstriiksiyon nedeniyle dokularin
yeterince  oksijenlenememesi ve  trombositlerin
agregasyonunun artmas! nedeniyle kiigiik damarlarda
trombiis olusumu bireyi hem ameliyat sirasinda hem de
ameliyat sonrasinda komplikasyon gelisimi yoniinden
riskini artirabilir. Calismamizda; bireylerin %Z27’sinin
sigara kullandigi saptanmistir. Sigara kullanimi ile
komplikasyon gelisme durumu arasinda istatistiksel
olarak anlaml bir iligki saptanmamistir. Benzer sekilde
Wright et al. (2012) ve Johnsen et al. (2006) yaptifi
calismalarda da sigara ve alkol
komplikasyon gelisme durumu arasinda istatistiksel
olarak anlaml bir fark bulunmamistir (Johnsen et el,
2006; Wright etal,, 2012).

Bireylerde kronik hastaliklarin varligl ameliyat sirasinda
ve sonrasinda 6zellikle yara iyilesmesi ve komplikasyon

kullanimi ile

gelisimi acisindan 6nemlidir. TKP ameliyati olan
bireylerin ¢ogunlugunun yash kronik
hastaliginin daha fazla olmasi nedeniyle hasta bakiminin

olmas1 ve

daha iyi yapilmasi komplikasyonlar  gelismesi
bakimindan  énemlidir.  Calismamizda;  hastalarin
%57’sinde kronik hastalilk oldugu belirlenmistir.

Calismamizin sonucunda hipertansiyon ile yara yerinde
akint1 (P = 0,035) ve kolesterol ile bacag ylikseltmekle
gecmeyen 6dem (P = 0,015) arasinda istatistiksel olarak
anlamh bir iliski saptanirken (P < 0,05), diger kronik
hastaliklar ile komplikasyon gelisme durumu arasinda
istatistiksel olarak anlaml bir iliski saptanmamistir (P >
0,05). Benzer sekilde Pedersen et al. (2010) yaptig1
calismada diyabetik olan hastalar ile diyabetik olmayan
hastalar arasinda kalg¢a revizyonu ile istatistiksel olarak
anlamli bir fark bulunmamis, ancak diyabetik olan
hastalarda dislokasyon ve derin insizyonel enfeksiyon
arasinda
belirlenmistir (Pedersen et al,, 2010).

istatistiksel ~ olarak anlamli  bir fark
TKP ameliyati sonrasi bireyler yasamlarinin cogunu evde
gecirdikleri icin yasanilan ev ortami bireyler icin ¢ok
O6nemlidir. Yasanilan ev ortaminin asansorlic ya da
asansorsiiz bireyin TKP ameliyati

yasayacagl komplikasyonlar1 etkileyebilir. Asansoérsiiz

olmasi sonrasl
evde yasayan bireylerin merdiven inip ¢ikarken yara
yerinde yapilacak daha fazla basing yara yeri iyilesmesi
ve komplikasyon gelismesi bakimindan o6nemlidir.
Calismamizda bireylerin %72’sinin asansorsiiz bir ev
ortaminda yasadigl saptanmistir. Calismanin sonucunda
yasanilan ev ortamu ile yara yerinde kizariklik (P = 0,009)
ve ates (P = 0,049) arasinda istatistiksel olarak anlaml
bir iliski saptanirken (P < 0,05), yasanilan ev ortami diger
komplikasyonlarin gelisiminde etkili olmadigi
saptanmistir. Calismamizin aksine Soohoo et al. (2010)
yaptigl ¢calismada TKP ameliyatini takiben 90 giin i¢inde
komplikasyon gelisme durumu ile yasanilan ev ortami
arasinda anlamh  bir fark

istatistiksel  olarak

bulunmamistir (Soohoo et el., 2010).
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Hastanede yatis siiresinin kisaltilmasi, hastane kaynakl
enfeksiyonlarin o6nlenmesi, saglik c¢alisanlarinin bakim
verme yiikiiniin hafifletilmesi ve hastane giderlerinin
azaltilmast acisindan 6nemlidir. saghk
teknolojilerindeki  gelismelerden giintibirlik

Gliniimiizde
dolay1
cerrahilerin sayis1 artmistir ve hastanede kalis siirelerini
azaltmistir. Bu nedenle bireyler en kisa siirede taburcu
edilmektedir. Calismamizda; hastalarin ameliyat 6ncesi
hastanede yatis siiresi ortalamalar1 1,41+1,25 (0-12) glin
olarak belirlenmistir. Ameliyattan sonra hastanede yatis
7,39£1,39 (2-12) giin
bulunmustur. Bag ve ark.nin (2013) yaptig1 calismada ise
hastalarin hastanede yatis siireleri ortalama 5,3 giin (min
4, max 11) olarak belirlenmistir. Dal ve ark.nin (2012)
yaptigl calismada hastalarin hastanedeki ortalama yatis
siiresi 11,10 + 7,63 olarak bulunmustur. Burg¢ (2012)
yaptig1 calismada ortalama hastanede kalma siiresi 13,1
olarak bulunmustur. Literatiirde ortalama yatis stiresinin
7,1-14,94 arasinda oldugu goriilmektedir. Rahme et al.
(2008) yaptig1 calismada ise hastanede yatis siiresini 7

siiresi ortalamalar: olarak

giinden daha az bulunmustur. Calismamizin sonuglarinin
literatiir ile uyumlu oldugu, komplikasyonlarin hastane
kalis siiresi icinde gelismedigi, daha ¢ok taburculuk
sonrasi donemde gelistigi saptanmistir (Rahme et al,
2008; Burg, 2012; Dal ver ark., 2012; Bag ve ark., 2013).

Daha 6nceden cerrahi girisim gecirme durumu yapilacak
ameliyat1 olumlu ya da olumsuz etkileyebilir. Daha énce
olumsuz bir cerrahi girisim deneyimi geciren bireyler
tekrar ayni seyleri yasayacagini diisiiniip psikolojik
olarak olumsuz etkilenebilir. Bu nedenle bu bireylere
ameliyat Oncesi kapsamli bir taburculuk egitiminin
hemsireler tarafindan verilmesi ameliyat dncesi, sirasi ve
sonrasinda olusabilecek risklerin ve komplikasyonlarin
o6nlenmesinde yardimai olabilir. Calismamiz da hastalarin
%52’sinin daha once cerrahi girisim gecirdigi, bu
bireylerden %90,38’inin daha o6nceki cerrahi girisim
deneyimini olumlu gectigini belirtmistir. Daha o6nce
gecirilen cerrahi girisim gecirme durumu ile yara yerinde
akinti (P = 0,006) ve bacag yiikseltmekle ge¢meyen
6dem (P = 0,003) arasinda istatistiksel olarak anlamli bir
iliski saptanmistir (P < 0,05) (Tablo 2 ve Tablo 3).
Tasdemir ve ark.’min (2013) yaptig1 calismada daha 6nce
gecirilen girisimle komplikasyon gelisme
arasinda istatistiksel olarak anlamli bir fark

cerrahi

bulunmamistir (Tasdemir ve ark., 2013).

Calismamizda hastalarin %82’ sinin ameliyat 6ncesi
egitimi  almadigy, sadece %10’
hemsireden taburculuk egitimi aldig1 saptanmistir.
Taburculuk asamasinda egitim alan hastalarin kimlerden
egitim aldig1 incelendiginde, hastalarin %75’ inin (n=75)
hekimden, %13’ {inlin (n=13) hemsireden egitim aldig
saptanmistir. Taburculuk sirasinda hemsirelerden egitim
alan bireylerin %23,1’i egitimin yeterli oldugunu ifade

bireylerin unun

ederken, %76,9'u yetersiz oldugunu ifade etmistir.
Taburculuk sirasinda hemsireler tarafindan verilen

ark/nin (2012) yaptig1 calismada; ameliyata iliskin bilgi
%73,5 oldugu ve bu bilginin
%90,9unun hekim tarafindan verildigi, taburculuk
sonrast evde dikkat edilecek noktalara iliskin (evde
bakim) bilgi verilme oraninin ise %57,1 oldugunu
belirtmislerdir. Ag¢iks6z ve (2007) yaptigi
calismada; TKP uygulanan bireylerin %75’i ve onlara
bakim verenlerin %52,8'inin taburculuk egitimi aldigy,
taburculuk egitimi basligiyla verilen egzersizlere yonelik
egitimin yalnizca bakim veren bireylere verilme orani
%36,8 iken hasta bireylere verilme orani ise %29,2
olarak belirlemislerdir. Giirlek ve Yavuz' un (2013)
calismasinda ameliyat 6ncesi egitimin (%61,5) hemsire
ve hekimler tarafindan verildigi, hastalara verilen
egitimin sadece %28’ inin hemsire tarafindan verildigini
ifade etmistir. Dogu’ nun (2013) c¢alismasinda ise
hastalara taburculuk egitimlerinin %40,2’ sinin hekimler,
%19,6’ sinin hemsireler, %31,4’ sinin hemgsire ve
hekimler tarafindan verildigi belirlenmistir (A¢iksoz ve
Uzun, 2007; Dal ve ark., 2012; Dogu, 2013; Giirlek ve
Yavuz, 2013).

TKP ameliyati sonrasi komplikasyonlardan birisi de
bireylerde dislokasyonun goériilmesidir. Hastaya ameliyat
oncesi ve taburculuk sirasinda verilecek hemsirelik
egitimi ile dislokasyon gelisimi onlenebilir.
Calismamizda; hastalarin = %2’ dislokasyon
saptanmistir. Klasan et al. (2019) yaptifi ¢alismada
dislokasyon orani %2,2, Rowan et al. (2018) yaptig1
calismada %1,9, Yildirim ve ark. (2016) TKP ameliyati
sonucu klinik dénemde hastalarin sadece %1’inde, Burg
(2012) yaptig1 calismada taburculuk sonrasi erken ya da
gec donemde dislokasyon gelismedigi, Abbas et al. (2012)
yaptig1 calismada %6,5, Soohoo et al. (2010) yaptigi
calismada %1,4, Liibbeke et al. (2007) yaptig1 calismada

verilme oranimmin

Uzun

sinde

dislokasyon da
Calismamizin sonuglarinin literatiirle uyumlu oldugu
gorilmektedir (Liibbeke et al., 2007; Soohoo et al.,, 2010;
Abbas et al., 2012; Burg, 2012; Yildirim ve ark., 2016;
Rowan et al, 2018; Klasan et al., 2019).

Cerrahi girisim sonrasi enfeksiyon gelisimi ge¢misten
giinlimiize kadar devam etmekte olan olumsuz bir
durumdur. Yara bakim teknolojilerindeki gelismeler ve
bakim iriinlerdeki ¢esitliligin artmasi ile enfeksiyon
oranlarinda oldugu soéylenebilir.
Calismamizda; hastalarin %1’inde (n=1) enfeksiyon
saptanmistir. Klasan et al. (2019) yaptigi ¢alismada
enfeksiyon gelisme oranimi %0,3 olarak, Yildirim ve
ark.nin (2016) yaptig1 calismada %0,2 olarak, Bilgen ve
ark/nin (2014) yaptiklar1 calismada %1 olarak, Burg
(2012) yaptigt ¢alismada enfeksiyon
gelismedigi, Abbas et al. (2012) yaptig1 calismada %2
olarak, Soohoo et al. (2010) yaptig1 ¢alismada %0,70
olarak, Pedersen et al. (2010) yaptigi ¢alismada TKP

orant %1,6 olarak belirlenmistir.

gelisim azalma

hastalarda

ameliyatindan sonra bir yil icinde goriilen enfeksiyon
orani %0,7 olarak, Liibbeke et al. (2007) yaptig1

egitimin yetersiz oldugu ve verilen egitimlerin calismada enfeksiyon orani %0,87 olarak belirlenmistir.
komplikasyon gelisme durumu arasindaki iligskinin Calismamizin ~ sonuclarinin  literatiirle  benzerlik
istatistiksel olarak anlamli olmadig1 saptanmistir. Dal ve gosterdigi goriilmektedir (Liibbeke et al, 2007; Pedersen
BS] Health Sci / Ali BALKAN ve Ziileyha SEKI 147



Black Sea Journal of Health Science

et al. 2010; Soohoo et al,, 2010; Abbas et al,, 2012; Burg,
2012; Bilgen ve ark., 2014; Yildirim ve ark., 2016; Klasan
etal, 2019).

TKP ameliyati sonrasi hastalar ameliyata bagh hareketsiz
bir yasam tarzi siirdiirdiigii i¢in bireylerde DVT gelisme
riski  yiiksektir.  Ancak ilaglarin
kullanilmasi ve bireye verilecek koruyucu egitimler ile
DVT gelisme riski azaltilabilir ya da oOnlenebilir.
Calismamizda; %2’'sinde DVT gelistigi
saptanmistir. Benzer olarak Abbas et al. (2012) yaptig1
calismada DVT gelisme oranini %0,5 olarak, Soohoo et al.
(2010) yaptigi calismada ise TKP ameliyatini takiben 90
giin icinde DVT gelisme orant %0,64 olarak
belirlenmistir. Aksine Bur¢ (2012), Bag ve ark. (2013),
Altintas ve ark. (2008), Bakis ve ark.nin (2014) yaptig
calismalarda  ise  hastalarda  DVT  gelismedigi
belirlenmistir. Calismamiz  sonuglarinin literatiirle
uyumlu olmadig ve kisa donemde karsilagilan bu oranin
¢ok yiiksek oldugu soylenebilir (Altinbas ve ark. 2008;
Soohoo etal, 2010; Abbas et al,, 2012; Burg, 2012; Bag ve
ark., 2013; Bakis ve ark., 2014).

TKP ameliyat1 sonrasi bacakta kisalma cerrahi teknikle
ilgili ya da hastalarin yeterli dlizeyde egzersiz
yapmamasindan kaynaklanan bir komplikasyondur.
Calismamizda %4 (n=4) hastada bacakta kisalma
olustugu saptanmistir. Bur¢’ un (2012) yaptig1 ¢calismada
da bizim sonug¢larimiz ile uyumlu olarak bes hastada
bacakta kisalma olustugu belirtmistir (Burg, 2012).

antitrombotik

hastalarin

5. Sonug

Sonug¢ olarak; TKP uygulanan bireylerin taburculuk
sonrasl yasadiklar1 komplikasyonlarin belirlenmesini
olarak arastirdigimiz c¢alismamizda, en fazla halsizlik
komplikasyonu  gelisirken en az  enfeksiyon
komplikasyonu gelisimi saptanmistir. Sosyo-demografik
ozelikleri (Egitim durumu ilkokul olan, bekar olan, sigara
kullanan, kronik hastalig1 olan, BKI degeri>25 (sisman ya
da obez) olan, asansoérsiiz evde yasayan ve daha oénce
cerrahi girisim geciren) ile komplikasyon gelisimi
arasinda iliski saptanmistir. Bireylere ameliyat dncesi ve
taburculuk sirasinda verilen hemsirelik egitimin yetersiz
oldugu saptanmistir.

Arastirmadan elde edilen bu sonuglar dogrultusunda;
TKP uygulanan bireylere taburculuk sonrasi evde
bakimda gerekli bilgi ve beceriyi kazandiracak, iyilesme
siireciyle ilgili gercekci beklentilere sahip olmalarini
saglayacak resimli hasta egitim rehberi ve gorsel-isitsel
araclarla desteklenen planli bireysellestirilmis egitimin
verilmesi dnerilmistir.
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ANTIVIRAL TEDAVI ALMADAN SPONTAN IYILESEN ASTIM VE
COVID 19 PNOMONILI HASTANIN UC AYLIK TAKIBI
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Ozet: 2019 yeni koronaviriis hastaligi (COVID-19), agir akut solunumsal sendrom koronaviriis (SARS-CoV-2) nedeniyle ortaya ¢ikmis,
ilk kez Cin’in Wuhan eyaletinde bildirildikten sonra tiim diinyaya yayilarak etkisi altina almistir. Yeni tip koronaviriis hastahiginin
klinik seyri sirasinda bas agrisi, yorgunluk ve nefes darlig1 gibi semptomlarin yani sira ates ve oksiiriik en sik goriilen sikayetlerdir.
Literatiirde astimh hastalarda COVID 19 izlemine ait sinirll veri bulunmaktadir. Ayrica giinliik hayatimiza yeni giren bu hastalik
hakkinda diinya capinda rehber diizeyinde yeterli bilgi heniiz mevcut degildir. Bu olgu sunumunda; astim ve COVID 19tanis! olan,
antiviral tedavi almamasina ragmen toraks tomografisi sekelsiz olarak iyilesen hastanin t¢ aylik klinik takibinin sunulmasi
amaglanmstir.

Anahtar kelimeler: Astim, COVID 19, Pnémoni

Three Months Follow-Up of a Patient with Asthma and COVID 19 Pneumonia Recovered Spontaneously without
Antiviral Treatment

Abstract: 2019 new coronavirus disease (COVID-19) has emerged due to severe acute respiratory syndrome coronavirus (SARS-CoV-
2), after it was first reported in Wuhan province of China, it spread all over the world. During the clinical course of the new type of
coronavirus disease, symptoms can detected such as headache, fatigue and shortness of breath are the most commons, as well as fever
and cough. There is limited data in the literature regarding the follow-up of COVID 19 in asthmatic patients. In addition, there is not
enough information about this disease, which has recently entered our daily life, at the level of guidance worldwide. In this case report;
It is aimed to present a three-month clinical follow-up of the patient who was diagnosed with asthma and COVID 19 and recovered
without any sequelae on thoracic tomography despite not receiving antiviral therapy.
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1. Giris

2019 yeni koronaviriis hastaligi (COVID-19), agir akut
solunumsal (SARS-CoV-2)
nedeniyle olusmus, ilk kez Cin'in Wuhan eyaletinde
bildirildikten sonra tiim diinyaya yayilmasinin ardindan

sendrom  koronaviriis

Diinya Saghk Orgiiti (WHO) tarafindan da pandemi
olarak ilan edilmistir. Ates ve oksiiriik en sik rastlanan
sikayetler olmakla birlikte bas agrisi, yorgunluk ve nefes
darlig gibi semptomlar da goriilebilir. Viriisten etkilenen
hastalarin ¢ogunda hafif, grip benzeri semptomlar
goriilmektedir (Chen, 2020; Velavan ve Meyer, 2020).
COVID-19pndmonisi  tanili
sikintis1 sikayetleriyle poliklinigimize basvurmus ve
antiviral tedavi almamis olmasina ragmen toraks
tomografi bulgular kendiliginden diizelmistir.

olgumuz ates, solunum

2. Olgu Sunumu

67 yasinda kadin hasta, 10 Mart 2020 tarihinde gogiis
hastaliklar1 poliklinigine asir1 terleme, ates sikayetleriyle
basvurdu. Sikayetlerinin Subat aymnin son giinlerinde
basladigl, seyahat 6ykiisii olmadig1 ve ek hastalik olarak
10 yildir tedavili ve takipli astim hastaligi mevcut oldugu
Ogrenildi. Fizik muayenesinde ates 36,7 °C, solunum
sayist 18/dk, SO2: 98 (oda havasi) idi. Solunum sistemi
muayenesinde bilateral ara ara ekspiratuar ronkiis
mevcuttu. Toraks bilgisayarli tomografisi (BT) “Her iki
akciger apekste sekel degisiklikler, bilateral alt loblarda
posterobazal ve laterobazal segmentlerde subplevral
buzlu cam alanlar1 mevcttur” olarak raporlandi. O
dénemde yurtdisi temas ve seyahat oykiisii de olmayan
hastada COVID-19 pnémonisi diisiiniilmedi.

Hastaya moksifloksasin 400 mg tablet 1x1 ve N-
Asetilsistein 1200 mg sase 1x1 recete edildi.
Bronkodilatér tedavisine devam edildi.
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DSO’niin pandemi ilan ettigi ve ilk vakamn iilkemizde
goriildiigiill Mart 2020 tarihi sonrasinda hastanemiz
COVID poliklinikleri ve servisleri diizenlendi.

Hasta 20 Nisan 2020 tarihinde hastanemize tekrar
basvurdu. Bu doénemki sikayetleri nefes darligy ve ates
yiiksekligi idi. COVID polikliniginde degerlendirildikten
sonra COVID pndmonisi én tanisiyla servise alti giin
stireyle yatirildi.

21 Nisan 2020 tarihinde alinan nazofarengeal ve
orofarengeal siirlintiisii “real-time reverse transcription
polymerase chain reaction” (RT-PCR) sonucu negatif
olarak sonuclandi.

Yatis giinii ¢ekilen toraks BT’sinde sag akciger alt lob
posteriorda silik buzlu cam dansitesinde lezyonlar
izlendi. Hastanin 10 Mart tarihli tomografisi géz oniine

Tablo 1. Hastanin tarihe gore laboratuvar sonuglari

alindiginda antiviral tedavi verilmeden iyilesmekte olan
PCR negatif COVID-19 pndmonisi oldugu diisiiniilerek
hidroksiklorokin tablet tedavisi 5 giin siireyle verildi.

20 Nisan 2020 tarihindeki ilk yatis giinii ¢ekilen toraks
BT’sinin ile 10 Mart 2020 tarihli tomografisi ile
karsilastirildiginda sol akcigerde izlenen konsolidasyon
ve buzlu cam alanlarinin tamamen geriledigi, sag
akcigerdeki bulgularda belirgin gerileme oldugu gorildii.
Hastanin kontrollerinde 16 Mayis 2020 tarihinde bakilan
hizli antikor test sonucu pozitif geldi. 03 Haziran 2020
tarihli bakilan hizli antikor testi negatiflesmisti.

16 Mayis 2020 tarihinde Toraks BT de konsolidasyon
alan1 saptanmadi. Hastanin tarihe goére laboratuvar
sonuglar1 Tablo 1’de ve tarihe gore Toraks BT goriintiileri
Sekil 1’de verilmistir.

Tarih WBC HGB PLT Lenfosit CRP Ure Kreatinin AST ALT Tedavi PCR
/mm®  /mm3  /mm3 /mm® mg/L mg/dl mg/dl U/L  U/L

10.03.20 6410 11.7 336000 1600 20.8 9 0.6 20 17 M -

22.04.20 8610 12.6 255000 1350 49 13.8 0.7 29 22 H Negatif

20.05.20 8240 12.6 259000 1570 3.9 16.3 0.7 23 22 - -

M=moksifloksasin, H=hidroksiklorokin, WBC= White Blood Cell (Beyaz kan hiicresi), HGB= hemoglobin, PLT= trombosit, CRP= C

reaktif protein, AST= Aspartataminotransferaz, ALT= Alaninaminotransferaz, PCR= polymerase chain reaction.

10.03.2020
Sekil 1. Hastanin tarihe gore Toraks BT goriintiileri.

2.1. Etik Beyan
flgili calisma icin Hasta onami alinmigtir.

3. Tartisma
CovVID 19 tedavisinde kullanilan ilac  ve
kombinasyonlarinin cesitliligi nedeniyle gerek

ilkemizde, gerek diinyada deneyim birikimi ile rehber
tedavi semalar1 mevcuttur. Hafif ve orta hastalik tablosu
varlifinda ve risk yok ise; italya, Fransa, Hollanda ve
Isvicre rehberlerinde tedavi énerisi yoktur (Sener, 2020).

20.04.2020

L)

16.05.2020

Hafif ve orta hastalik tablosu varliginda ve risk var ise;
diger iilke rehberlerine gore; Lopinavir/ritonavir;
atazanavir/ritonavir; Remdesivir; Klorokin;
Hidroksiklorokin, Ulkemizde ise TC Saghk Bakanlgi
COVID  Rehberine gére ise;  Hidroksiklorokin
+Azitromisint diger antibiyotikler ve/veya Kklinik
duruma gore + Favipravir dnerilmektedir (URL1).

Hafif/orta viralpndmoni hastasi; akciger tutulumunun
hastalik tablosuna eslik ettigi ve toraks BT ile

gosterilebildigi tablodur. Bu tip hastalarda akciger
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tutulumu alan olarak yaklasik <50’nin altinda tutulum
vardir ve oksijen satlirasyonlar1 >%90 (oda havasinda)
civarindadir. Epidemiyolojik risk kategorisi hastalar i¢in
yapilmalidir. Bu risk kategorisinde 55 yas tizerinde
olmak, altta yatan akciger hastalii, kronik bobrek
yetmezligi, diyabetes mellitiis, hipertansiyon,
kardiyovaskiiler hastalik, biyolojik ajan kullanimi, organ
nakli hastasi, HIV enfeksiyonu gibi risk kategorileri
literatiirde COVID 19 pnémonisi icin hastahgin yaygin
seyretmesi agisindan riskli durumlar olarak bildirilmistir
(Chen ve ark. 2020a; Chen ve ark, 2020b; Wu ve ark,
2020). Hastalarin ilk degerlendirmesini bu kategorilere
yapilmasi olup,
epidemiyolojik risk kategorisi/ vital bulgular risk
kategorisi/ laboratuvar risk kategorilerinden ek bir risk
faktoérii olmayan hastalarda klinik tablonun hafif
seyretmesi olasidir. Bu hastalarda ayaktan/ yatarak
takipte ilagsiz izlem daha akla yatkin goriinmektedir.
Yastan bagimsiz olarak risk kategorilerinden en az biri
var ise hastane sartlarinda takip ve ila¢ tedavisi

onerilir. Elli bes yas istiinde

baslanmasi uygundur (Sener, 2020).Hastalik Kontrol ve
Onleme Merkezi (CDC) COVID-19 icin 65 yas iistii
bireylerin vekronik hastaligi olanlar risk grubunda
oldugunu bildirmektedir (Huang ve ark., 2019). Ayrica
orta ila siddetli asttminCOVID-19 i¢in risk grubu oldugu
bildirilmektedir (CDCP, 2020). Ancak literatiirde sinirl
veri olmakla beraber Cin’de yapilan bir ¢alismada, astim
veya alerjik hastaliklarin COVID-19 i¢in risk faktori
olmadig1 bildirilmistir (Sarioglu, 2020). COVID 19
ozellikle Cin litetiirinde olduk¢a az vakada tespit
edilmistir. Bir ¢calismada yazarlar bu durumu {i¢ nedenle
aciklanmustir. ilk olarak, bazi hastalara yetersiz astim
tanist konmus olabilir, bu hastalarda farkli immun
reaksiyon olabilir, ii¢iincli olasihik bu hastaligin kronik
tedavisinde  kullanilan ilaglar  (6zellikle
kortikosteroidler) COVID-19'a Kkarsi
semptomlar1 hafifletmis olabilir seklinde yorumlanmistir
(Huang ve ark., 2019;Halpin ve ark., 2020).

Sunulan hastanin ti¢ aylk Kklinik takipleri géz oniine

inhale
koruyucu veya

alindiginda COVID-19 pnémonisini Mart ayinda gecirdigi,
antiviral tedavi almadan hastanin toraks BT bulgularinin
bir ay i¢cinde kendiliginden geriledigi goriildii. Hastanin
kan tablosuna bakildiginda COVID-19 pnémonisi oldugu
donemde lenfopenisinin olmadigl, CRP’sinin 20,8 mg/L
oldugu, hafif anemi disinda patolojik bir bulgu olmadigi
ve ilk muayenesinde terleme disinda bir sikayeti
olmadig: goriildi. Hastanemizde COVID-19 pndmonisi ile
takip edilen hastalardan biri olan bu olguda hasta yas,
hipertansiyon, astim gibi prognozu koti etkileyen
faktorlerin ragmen, pnoémoni bulgulari
tedavisiz kendiliginden gerilemistir.

10.03.2020 tarihli toraks BT’sinde goriilen her iki akciger
altlob posterobazal ve laterobazal segmentlerde, sag

olmasina

akciger orta lob media Isegmentte subplevral buzlu cam
alanlarinin 20.04.2020 tarihli ¢ekilen BT’sinde belirgin
izlendigi gorilmistlir. 16.05.2020 tarihli
tomogtafide yalnizca sag AC alt lob posterobazalde

azalma

subplevral lineer bant izlenmistir. Diger bulgular

kaybolmustur. Hastaya hidroksiklorokin tedavisi enfekte
olduktan bir ay sonra 5 giin siireyle verilmis, takiplerinde
atesi ve oksijen saturasyon diisiikligi hi¢ olmamis, kan
laboratuar degerlerinde enfekte oldugu doénemde
yalmizca CRP degerinde hafif yiikseklik goriilmiistiir.
Ayrica hastanin bakilan hizli antikor test sonucu bir ay
sonrasinda negatiflesmistir.

Sonug olarak sunulan bu vakada oldugu gibi astim ile
COVID 19'un bir arada bulunmasina iliskin simrh veri
bulunmaktadir. Bu nedenle ileri ¢alismalara ihtiyag
duyulmaktadir.

Katki Orani Beyani

Ana fikir ve planlama: IDA; analiz ve yorum: IDA, CC; veri
saglama: IDA, CC; yazim: IDA, SAC; gozden gegirme ve
diizeltme: SAC, CC. Makalenin son hali tiim yazarlar
tarafindan incelenmis ve onaylanmstir.
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Yazarlar bu c¢alismada hig¢bir ¢ikar iliskisi olmadigini
beyan etmektedirler.
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Abstract: Nasogastric tube syndrome (NTS) is characterized by acute upper airway obstruction due to bilateral vocal cord paralysis.
Although NTS is a rare cause of vocal cord paralysis, it has the potential of causing serious morbidities even mortality. We here with
present a case of concurrent NTS and cerebrovascular disease patient. 73year-old male was admitted to our university hospital
emergency department with acute respiratory distress and stridor days after his cholecystectomy operation and laryngoscopy showed
bilateral vocal cord paralysis. The patient was admitted to the intensive care unit (ICU) and urgent tracheotomy was performed. On the
day after his discharge from the hospital, his vocal cord movements fully recovered state. Nasogastric tube syndrome can be
considered in patient who complains because of acute upper airway obstruction with nasogastric tube inserted. Thinking NTS early

may be reducing the complication rate.
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1. Introduction

Nasogastric tube syndrome (NTS) was first identified by
Iglauer and Molt (1939) in a series of 12 patients in 1939.
Although NTS is rare, it may lead to severe respiratory
distress requiring emergency airway management in
some cases including tracheotomy. To our knowledge, a
total of 20 case reports and two reviews of NTS have
been published in the medical literature until 2018
(Sofferman et al., 1990). Two of these cases were the
results of long intestinal tube (LIT) application and the
results of the cases were caused by nasogastric tube (NT)
(Sanaka et al, 2004). Thirteen of these cases in the
literature were reported to have fully recovered. While
there meaning five of them did not survive (Sofferman et
al, 1990; Nehru et al, 2003). There meaning five
patients’ processes could not be described (Apostolakis
et al, 2001). If upper airway obstruction occurs in
patients with NT or LIT, thinking of NTS would belief
saver act. We presented a patient who developed NT
Sand cerebrovascular disease (CVD) at the same time and
followed up in the intensive care unit (ICU).

2. Case Report

73 year-old male patient was admitted to our emergency
department with the complaints of sore throat, acute
inspiratory stridor, straining in the intercostal muscles
and oxygen failure. The patient had a conscious
cooperation and orientation. Glasgow Coma Scales (GCS)
15 and pulse oximetry (Sp0O2z) were 94%, blood pressure
100/60mmHg.

His breathing difficulty started at previous night and
accompanied by vomiting, dysphagia and slurring of
speech. The patient had a history of laparoscopic
cholecystectomy operation under general anesthesia one
week ago. During the operation, a nasogathric tube was
inserted and removed 2 days later. The patient was
evaluated in the emergency service by an
otolaryngologist and anesthesiologist.
laryngoscopy revealed that supraglottis was diffusely and

Direct

mildly edematous and vocal cords were immobile in the
midline. The patient was hospitalized in the intensive
care unit and 1mg/kg methylprednisolone and 2 mg
midazolam was administration. In spite of noninvasive

mechanical ventilation to improve oxygenation,
respiratory  distress  persisted and emergency
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tracheotomy was performed to maintain airway flow. His
vital signs were stable on the following days in the ICU. 2
hours after the patient was admitted to intensive care,
her consciousness was asleep, cooperation and
orientation were slightly limited, and the GCS was
E3M6V1 (tracheotomy status).

Mechanical ventilator support was started. On the first
day of treatment, the patient was separated from the
mechanical ventilator. The neurological evaluation of the
patient did not show any definitive signs of CVD. Hence,
slightly pharyngeal reflexes and mild disorientation of
the patient along with vocal fold paralysis man dates to
rule out a possible CVD. Eternal and central seizures of
the lacunar infarction in the left capsule in cranial
magnetic resonance imaging (MRI) taken to the patient in
the emergency department. Signal enhancement at the
flair and T2 sequences in bilateral periventricular and
subcortical white matter was consistent with ischemic
gliotic lesions. At the level of the right inferior pons and
right thalamuslacunary infarctions appeared to be new
The whole
edematous. Echocardiography
insufficiency (EF: 50%, left
hypertrophy, diastolicdys function,
calcification). Bilateral carotid Doppler ultrasonography
showed that 70% and 48% stenosis of the right and left
carotid arteries, respectively. The patient was put on the
medical treatment of Kklopidogrel, acetylsalicylic acid
treatments started for the diagnosis of CVH. On the 5t
day of the treatment, his general condition was stabilized
and he was discharged from ICU to Otorhinolaryngology
(ENT) clinic. Within the following weeks, the patient was
regularly followed by ENT department with direct
laryngoscopy. Laryngoscopy had showed that the edema

lesions. cerebrum was found mildly
confirmed mild left
cardiac ventricular

aortic valve

of the larynx was gradually decreased, and then the
movements of right and left vocal cords returned
respectively. The patient was decannulated within the 4
weeks. His control MRI showed regression in the
cerebraledema. Finally, the patient fully recovered in one
month after the onset of NTS and was decannulated. One
patient was enrolled in the study and informed consent
forms were signed by this patient.

2.1. Ethical Consideration

After fully explaining the purpose of the study to the
patient, consent was obtained for the study and case
presentation.

3. Results and Discussion

Nasogastrictube syndrome was first described by
Soffermanin at 1990 to describe the triad of throat pain,
nasogastric intubation,
(Sofferman et al, 1990). According to our knowledge,
there are very few reported cases in the medical
literature. Nevertheless, because of the unawareness of
this clinical entity, it is believed that there are fewer
cases reported than the actualones. Brousseau and Kost
(2006) reported that 71% of the NTS cases were men,
and 29% of them women. Vielva del Campo et al. (2010)

and vocal cord paralysis

reported that this syndrome may develop both in
children and adults. Brousseau and Kost (2006) also
estimate the range of NTS onset from 12th hour of
intubation to 2 weeks after extubation. Time to recovery
from respiratory symptoms and vocal cords dysfunction
has been reported between 1 day to 3 months. Possible
mechanism of NTS is as follows; mobile laryngeal tissues
rub against the fixed NT. Whilst the patient is supine, the
cricoid bone compresses the tube against the supine.
Eventually, tonic contraction of the cricopharyngeus
muscle pulls the tube against the delicate and thin post-
believed that these three
caused local

cricoid mucosa. It is
mechanisms are tissue edema and
ulcerationas to result in NTS (Sofferman et al, 1990;
Marcus et al, 2006). The patient presented can be
branded as “NTS”, because the patient had a synchronous
cerebrovascular accident (CVA), and NTS due to the
nasogastrictube insertion at a recent cholecystectomy
operation he had undergone. Bourossou et al. (2007)
have reviewed 33 such cases reported so far and
identified two characteristics of this syndrome which
also comply with the findings and history of our patient:
the paralysis occurs within 12 hours to 2 weeks after the
insertion of the tube and vocal cords recovered full
motion spontaneously within a period of up to two
months. Mild edema of his laryngeal structures also
suggested a local cause.

Nayak et al. (2018) published Sofferman syndrome
(nasogastric  tube syndrome) developing after
nasogastric tube in 2 pediatric acute lymphoblastic
leukemia (ALL) cases in 2018 (Nayak et al.,, 2018). The
syndrome is largely attributed to the mechanical
compression of the tube against posterior laryngeal
structures. However, neurological signs and symptoms
that our patient displayed such as confusion, vomiting,
speech difficulties and sudden onset of the paralysis
hinders this explanation. On the other hand, his clinical
picture was not consistent of a full scale brainstem
stroke, which is usually characterized with contralateral
hemiplegia and hemianesthesia along with ipsilateral
cranial nevre findings that includes vertigo, nystagmus
and oculomotor signs (Singh et al,, 2006). Furthermore, it
is very uncommon that bilateral vocal cord paralysis
constitutes the chief manifestation of a brainstem
syndrome, which requires much more massive infarction
of the brainstem. Nevertheless, we
underestimate the role of CVA, he suffered; it was also
indicated by brain stem infarction and associated
cerebral edema at MRI. Therefore, we speculated that
both potential etiologic factors might have contributed to
this incident. It is likely that, he had tolerated mild
laryngeal edema caused by nasogastric tube, and that
was worsened by intervening CVA, which led to

could not

circumscribed infarction and edema in the brainstem
that resulted in dysfunction of the motor nuclei of both
nucleus ambiguous (NX). Considering that the infarction
occurred on the right brainstem, the earlier recovery of
the ipsilateral vocal cord function with the lessening of
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cerebral edema also supports this hypothesis. In our
case, the symptoms were presented one week after NT
insertion, and a month was required for complete
recovery.

If NTS is suspected in a patient, immediate removal of NT
or LIT can redress respiratory failure. Nevertheless, if
removal of the NT does not remedy respiratory failure,
trachea to my will be required. Nehru et al. (2003)
reported that 77% of all NTS cases required tracheotomy.
Tracheotomy is preferred for long-term endotracheal
intubation because the latter may delay the healing of
vocal cord function for several months. With regard to
the other treatments, parenteral corticosteroids should
be used to reduce inflammation and antibiotics should be
used to prevent the formation of retro cricoid abscesses.
In addition, the patient should stay away from the oral
route for a few days with a daily laryngeal examination to
monitor changes in arythenoid edema. Additional
intravenous fluids or gastrostomy may be required
throughout this interval. Tracheotomy was performed in
our case.

To prevent the onset of NTS, the adaptation of the
placement of the NT or the LIT should be carefully
determined. In addition, a narrower pipe diameter
should be selected to reduce the pressure that the pipe
presses against local structures.

3. Conclusion

In summary, we have reported a very rare but life-
threatening case of the NTS induced by NT insertion. NTS
should be considered in all patients who present with
sore throat, hoarseness and/or shortness of breath
following asogastricoral or gastrointestinal intubation. It
is preventable by careful insertion of these tubes. NTS
requires rapid treatment such as removal of the tube,
tracheotomy when required and close follow-up with
bronchoscopy. If the patients are diagnosed early and

treated appropriately, the chances of recovery is good.
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Ozet: Interproksimal mine asindirmasi, diger adiyla stripping, daimi dislerin interproksimal bolgelerindeki mine dokusunun, dislere
zarar verilmeksizin azaltilmasi ve anatomik olarak yeniden sekillendirilmesi islemi olarak tanimlanmaktadir. Bu yaklasim, ¢aprasik
disleri seviyelemek, Bolton dis boyutlarindaki uyumsuzlugu diizeltmek icin daha fazla alan elde etmek ve diizeltilen dis diziliminin
uzun siire korunmasi amaci ile uygulanmaktadir. Ortodontistler stripping yontemini kullanarak, dis ¢ekimlerinden kaginabilmekte, ark
boyunca bulunan yer fazlaliklarini ortadan kaldirabilmekte ve okluzal iliskileri iyilestirebilmektedir. Ancak ortodontistler bunu ¢ok
dikkatli ve dis fizyolojisi ile ilgili prosediirleri géz ontinde bulundurarak yapmalidir. Tedavi siiresince dogru bir yol izlenmeli ve
kaldirilan mine miktarin 6lgebilen araglardan yararlanmalidir. Bagka bir deyisle, prosediir geri dondiiriilemez oldugu i¢in oldukc¢a
tedbirli davranilmalidir. Bu derlemenin amaci, minede yapilan stripping islemini tanimlamak, ¢esitli asindirma teknikleri ve kullanilan
materyaller ve strippingin kullanim alanlari, avantajlar1 ve dezavantajlar1 hakkinda bilgi vermektir.

Anahtar kelimeler: interproksimal asindirma, Ortodonti, Stripping

Overview of Stripping Applications in Orthodontics

Abstract: Interproximal enamel reduction, also known as stripping, is defined as the process of reducing and anatomically reshaping
the enamel tissue in the interproximal areas of permanent teeth without damaging the teeth. This approach is applied to level the
crowded teeth, in order to obtain more space to correct the size mismatch due to Bolton difference and to preserve the corrected
dental alignment for a long time. By using the stripping method, orthodontists can avoid dental extraction to obtain the needed space,
remove excess space along the dental arch and improve occlusal relations. However, this procedure should be approched very
carefully keeping in mind the dental physiology. During the treatment, a correct course should be followed and they should be made
use of the tools they can measure the amount of enamel removed. In other words, the procedure should be approched with caution as
it is irreversible. The purpose of this review is to describe the tripping process and to give information about the various reduction
techniques and materials used and the usage areas, advantages and disadvantages of stripping.

Keywords: Interproximal reduction, Orthodontic, Stripping
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1. Giris

Ortodontistler, uzun silredir “caprasiklik” kavraminin
etiyolojisi, teshisi ve tedavisi konusunda c¢alismalar
yapmis ve bu konu ile ilgili bircok goris bildirmislerdir.
interproksimal mine asindirmasi, diger adiyla stripping,
dislerin interproksimal bélgelerindeki
dokusunun, dislere zarar verilmeksizin azaltilmasi ve
anatomik olarak yeniden sekillendirilmesi islemi olarak
(Sheridan, 1989). Bu yaklasim,
caprasik disleri seviyelemek, Bolton dis boyutlarindaki
uyumsuzlugu diizeltmek i¢in daha fazla alan elde etmek
ve diizeltilen dis diziliminin uzun siire korunmasi amaci
ile uygulanmaktadir (Zachrisson ve ark. 2011). Hafif ve
orta derecede c¢aprasiklik vakalarinda alternatif bir

daimi mine

tanimlanmaktadir

yontem olup geri donilisii olmayan doku kaybina yol
actigindan dikkatli bir degerlendirme yapilmalidir. Bu
teknik dogru endikasyon ile kurallara uygun bir sekilde
uygulandiginda dis ve  periodontal
biitiinliigiini  koruyarak tedavi hedefine ulasilmasini
saglamaktadir (Nassif ve ark., 2017).

dokularin

Bu derlemenin amaci, minede yapilan stripping islemini
tanimlamak, cesitli asindirma teknikleri ve kullanilan
materyaller ve strippingin kullanim alanlari, avantajlari
ve dezavantajlar1 hakkinda bilgi vermektir.

2. Ortodontide Strippinge Tarihsel ve
Antropolojik Yaklasim

interproksimal mine asindirmasi, ilkel toplumlarda
goriilen fizyolojik proksimal ylizey asinmasini taklit eden
bir yéntemdir. ilkel insanlarin dislerini daha aktif
kullandiklari tartisilmaz  bir  gercektir.
Antropologlar, ilkel dental ark kalintilarinda, genellikle
cok az sayida genis yiizeyli dislerin olmadigini
bulmuglardir (Florman ve ark, 2010). Yiyeceklerin

teorisi

¢ignenmesi ¢ok daha zor, genellikle kum ya da kemik gibi
asindirict pargaciklar icerdigi ve ilkel insanlar dislerini
kesmek ve pargalamak amaciyla kullandigl icin dis
asinmasi, dar dental arklar ile sonuglanmistir.

Cok sayida calisma interproksimal asinmay: ele almistir.
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flk defa, 1944 yilinda Ballard (1944), mandibular
anterior dislerde arayiizeylerin agindirmasini tanitmistir.
Birkag¢ yil sonra, Hudson, metalik striplerle stripping ve
ardindan cila ve flor uygulama teknigini tanitmistir
(Hudson, 1956). Peck ve Peck iyi siralanmis mandibular
kesici dislerin, caprasik olanlara gore daha kiiglik
meziodistal ve fasiyolingual boyutlar1 oldugunu
belirtmistir (Peck ve Peck, 1972). 1980°li yillarda
Sheridan (1985) Air-rotor stripping (ARS) teknigini
tanitmistir.  Zachrisson (2004) o6n bdlge estetigini
gelistirmek icin mine gsekillendirmesini Onermistir.
Boylece anterior disler siralandiginda ortaya cikan siyah
ic¢gen interdental alanlar diizeltilmis olmaktadir. Labial
teknikte Sheridan (1985) ve lingual teknikte Fillion
(1993) giiniimiizde kullanimda olan stripping tekniginin
gelisimine katkida bulunmustur.

3. Stripping Uygulamalan icin Gerekli

Kosullar

3.1. Dis Anatomisi

Sekli licgen olmayan disler i¢in, minenin koke yakinligi

onemlidir. Diseti ¢ekilmesi varsa periodontal hastaligin

bir gostergesi olabilmektedir ve tedavide goz Oniinde
bulundurulmalidir. Ek olarak, dis minesinde giivenli bir
sekilde stripleme saglamak icin stripping miktari, mine
kalinhiginin yarisindan fazla olmamalidir.

Arastirmacilarin bu konu ile ilgili yaptiklar1 ¢alismalar

sunu gostermistir (Fillion, 1993);

e Dislerin kronlarim1 kaplayan mine tabakasi tiim
dislerde ve yiizeylerde 1 mm kalinhiginda degildir,
kaninlerin distal yiizeyinde kalinlik fazladir.

e Mezial mine, distal mine ile karsilastirildiginda biraz
daha az kalinliktadur.

e Mine kalinlig1 ile dis boyutu arasinda bir iliski
yoktur (Fillion, 1993).

3.2. Oral Hijyen

Oral estetik talepler giiniimiizde artmakta olup, 6zellikle

yetiskin dissel  caprasikligin

diizeltilmesi siklikla giindeme gelmektedir. Caprasikligin
diizeltilmesi estetigin yaninda, agiz hijyeni ve dis eti
sagligini korumay1 da zorlastirmaktadir. Bununla birlikte,

Radlanski ve ark. (1988)'a gore, stripping yapilan mine

ylizeyi piriizlendirildiginden daha fazla plak birikimine

Ortodontik
insidansini

hastalar  arasinda

sebep  olmaktadir. tedavi  sirasinda
demineralizasyon yonelik
yaklasimlar, siki oral hijyen rejimleri ile plak miktarinin
azaltilmasini ve mineye remineralizasyon ajanlarinin
uygulanmasi ile minenin duyarlihiginin azaltilmasini

icermektedir (Bonetti ve ark., 2014).

azaltmaya

4. Stripping Uygulamasinin Endikasyonlari
4.1. Caprasiklik/Retansiyon Sonrasi
Tekrarlayan Caprasikligin Diizeltilmesi

Donemde

Genel olarak 5-6 mm'yi gecmeyen c¢aprasikliklar
interproksimal stripping icin ideal aday
olabilmektedirler. Yapilan calismalar boyut

uyumsuzluklarinda 4 ile 8 mm’lik ¢apragsikliklarin

giderilmesi icin ideal bir teknik oldugu bildirilmistir
(Rossouw ve Tortorella, 1992).

Van Der Linden, dis hekimlerinin, bazi siit dislerin
asindirilmasiyla olusan bosluklardan yararlanarak 6n
dislerin seviyelenme kosullarini iyilestirebilecegini ya da
olusabilecek caprasikliklarin o6niine gegebilecegini 6ne
slirmiistiir (Van Der Linden, 1975). Stripping yapilan siit
disleri icin bir gorsel Sekil 1'de verilmistir.

W] |4 Y

c d

Sekil 1. Stripping yapilan siit disleri (Frindel, 2010).

Her bir ylizeyde asindirilmasi gereken maksimum
proksimal mine kalinhig1 degerleri, tist kesici dislerde 0,3
mm (Harris ve Hicks, 1998), alt kesici dislerde 0,2 mm
(Gillings ve Buonocore, 1961) iist ve alt kanin dislerde
0,3 mm, premolarlarda 0,3 mm ve molar dislerde 0,4 mm
olmali, asindirma miktar1 bu degerleri ge¢memelidir
(Smith ve ark., 2006). Alt dis dizisinde yer kazanma
olanaklar1 son derece simirhdir. Alt dis dizisinde
caprasikligl gidermek icin kesicilerin belirli miktardan
fazla protriizyonu, bu dislerin kemik iizerinde dengesiz
yerlesmesine ve mental kas i¢ine fazla itilmesine neden
olmaktadir. Olduk¢a aktif bir kas olan ve her agiz
fonksiyonu esnasinda alt kesiciler iizerine lingual yonde
kuvvet uygulayan mental kas, dengesiz konumda dizilmis
olan dislerin geriye dénmesi ve c¢aprasikligin niiks
etmesine yol a¢maktadir. Alt kaninler arasi bolgede,
tedavi sonunda stripping yapilmasi ile dis kavisinin 6n
bolgesinde yaklasik 3 mm kadar yer kazanilabilmektedir.
Kazanilan bu yer, asir1 protriize alt kesicilerin kemik
izerinde daha dengeli konumda yerlesmeleri, yani
retraksiyonlar1 i¢in kullanilmaktadir. Yani stripping,
disleri kemik iizerinde dengeli bir konuma kavusturmak
ve pekistirmenin stabilitesini saglamak icin kullanilan
“alternatif” bir yer kazanma yontemdir (Van Der Linden,
1975).

Retansiyon sonrasi donemde, o6zellikle kesici disler
bolgesinde hafif caprasikliklar goriilebilmektedir. Bu
vakalarda, 6n dislerdeki diizensizlik interproksimal mine
asindirmast ve hareketli aparey kullanilmasi ile
duzeltilebilmektedir (Germec ve Ugur-Taner, 2008).

4.2. Dis Boyutlarindaki Uyumsuzluklar (Bolton
Uyumsuzluklari)

Birgok ortodonti hastasinda, Bolton dis boyut
uyumsuzlugu mevcuttur. Bu nedenle, tedavinin son
asamasinda okluzal temaslarda sagittal veya transversal
yonde uyumsuzluklar gozlenebilmektedir. Bu durum,
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diste doku fazlahgl tespit edilen
interproksimal  temaslardan  asindirma
giderilebilmektedir (Zachrisson ve ark., 2011).
Bolton uyumsuzlugu anterior oran (ortalama %77,2 *
1,65; aralik %74,5-80,4) ve posterior oran (ortalama
%91,3 * 19; aralik %875 - 94,8) olmak lizere
mandibular
boyutlar: arasindaki farktir. interproksimal stripping bu
orant diizeltmek, oklizyon ve dizglin bir dizilimin
saglandigl dis dizileri olusturmak icin kullanilmaktadir
(Rossouw ve Tortorella, 2003).

4.3. Estetik

Ozellikle lateral dis eksikligi olgularinda, kanin dislere
lateral formu verilmesi estetik agidan gereklidir (Kokich
ve Kinzer, 2005). Buna benzer olarak, kanin dislerin ark
tizerinde bulunmasi gereken konumda olmadigl
durumlarda, premolarlara formu
verilebilmektedir. (Zachrisson, 1978). Cogu olguda kanin
disin labial, insizal, palatinal ve proksimal ytlizeylerinden
molleme yapilarak ve isleme beyazlatma da eklenerek

bolgelerde
yapilarak

ve maksiller dislerin meziodistal dis

birinci kanin

kabul edilebilir estetik sonuglar elde edilebilmektedir
(Kokich ve Kinzer, 2005).

4.4. Gingival Konturun ve Siyah Ucgen interdental
Bosluk Alanlarin Diizeltilmesi

Stripping ayni zamanda interdental siyah {ii¢genlerin
ortadan kaldirilmasi icin de endikedir. Bu alanlar, kemik
kayb1 veya okluzal kontakt noktalarinin kaybindan
kaynaklanabilmektedir ve farkl acilardaki koékler de bu
alanlarin olusmasina eslik edebilmektedir. Bu alanlari
diizeltmek icin ortodontist, disleri stripping ile yeniden
sekillendirerek temas noktasini dis eti ile birlikte hareket
ettirmelidir. Interproksimal mine agindirmasi ile temas
noktalar1  daha kaydirilarak  diizelme
saglanabilir. Bu iiggenler genellikle, periodontal saghg iyi

gingivale

olmayan, uzun siireli ortodontik tedavi goren eriskin
hastalarda goriilmektedir (Philippe, 1989).

Bu nedenle, ortodontistlerin, bu tip hastalarda degisen
yliz yapilarinin ve interinsizal ac¢iy1 yansitan dudaklarin
serbest smirlarinin yaslanma ile birlikte agilmakta
oldugunu ve siirekli incelmeye devam ettigini
unutmamalari gerektigi vurgulanmistir (Cretot, 1991).
4.5. Spee Egrisinin Diizeltilmesi Gereken Vakalar
Spee egrisinin asir1 derin oldugu vakalarda, egrinin
diizeltilmesi i¢in yer kazanilmasina ihtiya¢ vardir. Bu yer,
interproksimal mine asindirmasi ile saglanabilmektedir

(Jadhav ve ark., 2011).

5. Stripping
Kontrendikasyonlari
e Her bir dental arkta 8mm’den fazla ¢aprasiklik

Uygulamasinin

olmasi (Zachrisson ve ark., 2011).

e Koti oral hijyene sahip, aktif periodontal hastaligi
olan hastalar (Zachrisson ve ark., 2011)

e Mine hipoplazisi (Lapenaite ve Lopatiene, 2014)

o Dis hassasiyeti varlig1 (Zachrisson ve ark., 2011)

e Yiiksek cirik insidanst ve ¢ok sayida dental
restorasyon varligi (Jadhav ve ark., 2011)

o Dikdoértgen sekilli 6n disler (Zachrisson ve ark,
2011)

e Uygun temas noktalar1 olusturmak zor oldugu i¢in
yuvarlak sekilli premolar disler (Zachrisson ve ark.,
2011)

e Genis pulpa odasina sahip geng bireyler (Singh ve
Juneja, 2007)

6. Stripping Uygulamasinda Kullanilan

Aletler ve Stripping Teknikleri
1) Kalinlik 6lgerler
2) Konvansiyonel Stripping Aletleri
a) Paslanmaz Celik Seritler
b)  Elmas Kaph Diskler
3) Doner Sistemli (Rotary) Stripping Aletleri
a)  Air-Rotor Stripping (ARS) Aletleri
¢ Elmas Kapl Diskler
e Frezler
b)  Elektrikli Déner Aletler

A
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Sekil 2. (A) ContacEZ Dental Strip, ContacEZ Sirketi,
Vancouver, WA, ABD. (B) ET FlexTM Brasseler ABD,
Savannah, GA, ABD. (C) Giivenli ug¢lu ARS (STARS)
frezleri, Raintree Essix, Inc. Metairie, LA, ABD. (D)
IDEAL® Interproximal Strip, Dentsply Uluslararasi, York,
PA, ABD. (E) Yogun Orto Strip Sistemi, Eksen Dis, Coppell,
TX, ABD. (F) Galaxy ™ Elmas Diskler: Cift tarafli, cift
tarafli delikli, ¢ift tarafli 6rgii, tek tarafh elmas diskler,
Ortho Technology, Inc.; Tampa, FL, ABD. (G) Saliniml
segment disk, KOMET ABD, Rock Hill, SC, ABD. (H)
Diamond Disc Giivenlik Gorevlisi, Ortho Technology, Inc.
Tampa, FL, ABD. ben. Interproximal Gauge, KOMET ABD,
Rock Hill, SC, ABD (Livas ve ark., 2013).

7. Stripping Uygulamasinda
Uzaklastirilabilecek Mine Miktari

Fillion, ortodontistlerin kaldirlabilcekleri mine
miktarinin st sinirlarini, birinci molarin  mezial

ylizeyinden diger birinci molarin mezial ylizeyine kadar
biitin  dislerden interproksimal asindirmasi
yaparak mandibulada en fazla 8,6 mm, maxillada 10,2
mm olmasi gerektigini belirtmistir. Yine Fillion'a gore,

mine

“Ortodontistler, stripping islemi i¢in posterior dislere
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oncelik vermelidir. Ciinkii kesici dislere yapilan stripping
sirasinda meydana gelebilecek herhangi bir hata, bu
dislerin kot bir sekle sahip olmasina sebep olur” (Fillion,
1993).

8. Stripping Uygulama Basamaklar

e Kapsaml bir planlama yapilmalidir (Zhong ve ark,
2000).

¢ Interproksimal
(Pinheiro, 2002).

¢ Yumusak dokularin korunmasi saglanmalidir (dil ve
dudak ekartorii, kama, piring veya gelik isaret teli)
(Zachrisson, 2004, Chudasama ve Sheridan, 2007).

e Interproksimal mine kaldirilmahdir (Chudasama ve
Sheridan, 2007).

e Mine

alanlara erisim saglanmaldir

ylzeylerinin bitirilmesi ve cilalanmasi
yapilmalidir (konik sekilli ticgen elmas frez, ince
grenli diskler ve bitirme frezleri) (Zachrisson ve ark,
2007).

e Topikal floriir uygulamasi yapilmalidir (Zachrisson,
2004). Stripping sonrasi son ajan olarak florir
vernigi ve infiltrasyonu kullanimi, asit
tehdidinden minenin korunmasini saglamaktadir
(Peng ve ark. 2016).

rezin

9. Stripping Uygulamasinin Avantajlari

e (Cekim ihtiyact ortadan kalkar ve cekimlerin
istenmeyen sonuglar1 6nlenir.
e (Cekim sonrasi bosluklarin kapatilmasindaki ve

¢cekim bolgelerinin yaninda bulunan koklerin

paralellestirilmesindeki zorluklar ortadan
kaldirilmis olur.
e (Cekim sonrasinda, ankraj ihtiyact ortadan

kaldirilmis olur.

e Daha az dis hareketi gerektirir. Boylece kok
rezorpsiyon riski azalir.

¢ Interdental siyah licgenleri azaltir.

e Dental asimetrinin kompanse edilmesini saglar.

e Tedavi siiresi kisalir.

e Tedavi sonrasi relaps riskini azaltir (Betteridge,
1981, Alexander ve ark, 1986).

e Ideal yapilan stripping islemi dis eti sagligini olumlu
yonde etkiler.

10. Stripping Uygulamasinin Dezavantajlari

e Asinmis alanlar bakteri plaginin yapismasini ve
boylece ciiriik olusumunu kolaylastirabilir (Ash ve
Ramfjord, 1995).

e Soguk-sicak hassasiyetine yol acabilir (Arends ve
Christoffersen, 1986).

e Periodontal hastaliklarin olusmasina sebep olabilir
(Dummer ve Harrison, 1982).

e Stripping islemi yapilan ylzeylerde
demineralizasyon riski vardir (Twesme ve ark,
1994).

e Stripping islemi, mine ylizeyinde olusan artik

oluklar nedeniyle daha fazla plak tutulmasina yol
acabilir (Joseph ve ark., 1992).

11. Stripping Uygulamasinda Dikkat

Edilmesi Gerekenler

Dental ve periodontal risklere neden olmadan
asindirilabilecek maksimum miktarin proksimal minenin
%50'si oldugu yaygin olarak kabul edilmektedir
(Pinheiro, 2002). Sheridan (1985) tarafindan belirtildigi
gibi, stripping islemi ile anterior dislerde 5 kontaktan 2,5
mm ve posterior dislerde 8 kontaktan 6,4 mm'lik yer
kazanimi beklenebilir. Stroud ve ark. (1998), mandibular
premolar ve molarlara uygulanacak stripping isleminin
9,8 mm'lik yer
stirmiislerdir. Son yapilan giincellemenin (Chudasama ve
Sheridan, 2007) ardindan, posterior dislerde bukkal
ylzeyin kontakt noktasindan 1 mm (proksimal yiizey

kazanci  saglayabilecegini 6ne

basina 0,5 mm) asindirma yapilabilirken, alt kesici
dislerin kontakt noktalarindan yapilan asindirma
miktarinin, daha ince proksimal duvarlar oldugu i¢in
0,75 mm'yi gegmemesi gerektigi goriilmiistiir. Bununla
birlikte, ortodontistler dis gruplar1 ve etnik gruplar
arasindaki proksimal mine kalinhgindaki farkhiliklar:
dikkate almali, mine preperasyonunu
ozelliklerine gore oOzellestirmelidir. Aym zamanda,
yapilacak stripping miktarini dislerin, restorasyonlarin

hastanin

ve kronlarin sekilleri ile iliskilendirmek de faydal
olacaktir (Tuverson, 1980). Kazanilan alanin miktari,
farkli morfolojiye sahip dislerde ve ozellikle tggen
bi¢imli dislerde 6nemli olabilmektedir.

Siirtinme sicakligl, doner aletler kullanilarak yapilan
stripping islemlerinin belirgin bir yan etkisidir. Yapilan
arastirmalarda, pulpa sicakliginin 5,5 ° C'den daha fazla
arttigl, geri doniisii olmayan yapisal degisikliklere yol
acabilecegi belirtilmistir (Zach ve Cohen, 1965). Dislerin
yeniden sekillendirilmesi ile ilgili yapilan uzun ve kisa
dénem (Thodarson, 1991) ¢alismalar, minenin fazla
asindirilarak dentinin a¢iga ¢iktigi durumlarda bile
giivenli bir sekilde yapilabilecegini gdstermistir. Ancak su
ve hava sogutma sistemleri yeterli derecede kullanilmali
ve hazirlanan dis yiizeyleri diiz ve piiriizsiiz olmaldir.
Baysal ve ark.,, (2007), tungsten karbit frez ile yiiksek
hizli asindirma isleminde 6nemli derecede sicaklik artisi
kaydetmislerdir ve es zamanli sogutucu uygulamasina
olan ihtiyac1 vurgulamislardir. Sheridan, (2008) &zellikle
agriy1 azaltmak ve tlretilen sicakligl dagitmak icin Air
Rotor Stripping teknigi ile birlikte su spreyi kullanimini
onermektedir. Zachrisson (2011), daha iyi goriis agis1 ve
optimum sonuglar icin, dishekimi asistani tarafindan
hava sogutma sistemi kullanirken, elmas disklerle
interdental mine asindirma islemi yapilmasini gerektigini
ifade etmistir. Bir¢ok yazar (Pinheiro, 2002; Sheridan,
2008), degisikliklerden
etkilenmemeleri i¢in her stripping vakasinda bu giincel
araglarin kullanilmasini 6nermistir. Bunun yani sira
cesitli stripping
koruyucu mine tabakasinin kaybina bagh olarak bu

hastalarin termal

arastirmacilar islemi sirasindaki
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islemin zararl etkilerini arastirmistir. Interproksimal
mine ylizeyinde asindirma isleminde meydana gelen
iyatrojenik yaralanmalarin dis giiriikleri ve periodontal
hastalik icin etyolojik faktorler olabilecegini iddia
etmistir. Stripping yontemi ile ¢iiriik ve periodontal
hastaliklara karsi duyarlhiligin artmasi arasinda dogrudan
bir iligki bulunamasina ragmen bu y6ntemin olasi zararl
etkilerini azaltmak icin islemden 6nce bazi Onleyici
stratejiler Onerilmistir. Remineralizasyon ajanlarinin
stripping teknigi uygulanan disler izerindeki etkisini
degerlendiren c¢alismada flor verniklerinin ve kazein
fosfopeptid-amorf  kalsiyum fosfat uygulamasinin
stripping uygulanan diste yilizey kalinhgim ve
mikrosertligi arttirdig1 rapor edilmistir (Bayram ve ark.,
2017).

Bu bilgilere ek olarak, disetine yakin boélgelerde yapilan
ve kanamaya sebep islemlerde
bakteriyemi  gelisecegi olmayan
durumlarda da bakteriyemi goriilebilecegi bildirilmistir.
Bakteriyemi  riski  tasiyan stripping

olabilecek dental

ancak  kanama
hastalarda
uygulamasindan o6nce, konsiiltasyon ile antibiyotik
profilaksisi gerekliligine dikkat edilmelidir (Newman A],
1990).

12. Sonug¢

Ark boyunca lokalize veya yaygin caprasikhigin, dis
yapisinin interproksimal asindirma yoluyla giderilmesi
ortodontik parcasl
gelmistir. Ortodontistler stripping yontemini kullanarak,
dis cekimlerinden kacinabilmekte, ark boyunca bulunan

tedavinin standart bir haline

yer fazlaliklarini ortadan kaldirabilmekte ve okluzal
iliskileri iyilestirebilmektedir. Ancak ortodontistler bunu
cok dikkatli ve dis fizyolojisi ile ilgili prosediirleri goz
oniinde bulundurarak yapmalidir. Tedavi siiresince
dogru bir yol izlenmeli ve kaldirilan mine miktarini
olcebilecekleri araglardan yararlanmalidir. Bagka bir
deyisle, prosediir geri dondiiriilemez oldugu i¢in oldukca
tedbirli davramlmalidir.

Katki Orani Beyani
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ve AA metni eseri yazdi. Tiim yazarlar makaleyi inceledi
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Ozet: Sinif 111 malokliizyonlar tedavi basarisi ve yiiksek relaps riski nedeniyle zor anomalilerden biri olarak tanimlanir. Biiyiime ve
gelisim donemi icerisinde yapilan simif III malokliizyonlarin tedavisi ayn1 dénemde yapilan diger malokliizyonlarin tedavilerine oranla
daha zordur. Bunun yani sira ge¢ mandibuler biiyliimeye bagl olarak tedavi sonuglari olumsuz olarak etkilenebilmektedir. Simf III
malokliizyonlarin tedavilerinin basarili olmasi ve stabil kalmasi, anomalinin dissel/iskeletsel komponentlerine, anomalinin siddetine,
tedaviye baslama yasina, tedavi mekaniklerinin etkilerine, biiylime ve gelisimle olusabilecek degisimlere, hekimin bilgisine ve hastanin
isbirligine baglidir. Bu seminerin amaci; dissel ve iskeletsel siif III anomalilerin tedavisinin stabilitesine etki eden faktorleri ve
uygulanan tedavilerin uzun dénemde incelendigi giincel ¢calismalardan bahsetmektir.

Anahtar kelimeler: Ortodontik tedavi, Relaps, Sinif IIl anomaliler

Factors Affecting the Stability of Treatment of Skeletal Angle Class III Anomalies

Abstract: Class III malocclusions are difficult anomalies due to treatment success and high relapse risk. The treatment of class III
malocclusions during the growth and development period is more difficult than the treatment of other malocclusions in the same
period. Besides, treatment results can be adversely affected due to late mandibular growth. Success and stabilization of Class III
malocclusion treatments depends on the dental / skeletal components of the anomaly, the severity of the anomalies, the age of onset of
treatment, the effects of treatment mechanics, the changes that can occur with growth and development, the knowledge of the
physician and the cooperation of the patient. The purpose of this seminar is; to talk about the factors that affect the stability of the
treatment of dental and skeletal class IIl anomalies, and the current studies on long term treatment of applied therapies.
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1. Giris siif III malokliizyonlu bireyler ile normal bireyler
Smif 1l malokliizyonlar  dissel ve iskeletsel arasinda iskeletsel yapilarda ve yumusak dokularda
anomalilerden kaynaklanabilmektedir. Digsel sinif III biiyik farkliliklar vardir (Williams ve Andersen, 1986).
malokliizyonlarda, Angle siif 111 kapanis olup iskeletsel Giinlimiizde smif III anomalilerin tedavi secenekleri,
olarak sagital yénde diizensizlik bulunmamaktadir. ANB anomalinin meydana geldigi ¢eneye ve bireyin icinde
agist normal sinirlar icindedir. Digsel smuf 111 bulundugu  biiytime donemine gore farkliliklar
malokliizyonlar alt keser dislerin protriizyonu, iist keser gostermektedir.  Biyime donemindeki ¢ocuklarda
dislerin retriizyonu olmak iizere Kkesici dislerden biliylimenin yonlendirilmesi baslica tedavi yaklasimi olup
kaynaklanabilecegi gibi, alt siit 2. molar disin erken tedavileri, cenelik (chincup), yiiz maskesi (reverse
kaybina bagh olarak alt daimi 1. molar disin headgear), tlist ¢ene protraksiyonu ve Frankel III
mesioversiyonu ile de olusabilmektedir (Graber ve ark., apareyleri gibi araglarla yapilir. Eriskinlerde ise,
1997). ortodontik ve ortognatik cerrahi tedavilerinin beraber
iskeletsel simf 11l malokliizyonlar, iist cene kaynakl, alt }’aplldlgl girisimler giinlimiizin gegerli yontemleridir.
cene kaynakli ya da her iki cene kaynakli olabilmektedir. Iskeletsel smif III malokliizyon tedavisinde tedavi
iskeletsel sinif 111 malokliizyonun olusmasinda her ne segenekleri; ~ortodontik, —ortopedik ve fonksiyonel
kadar alt ¢cenenin boyut ve konum olarak biiyiik ve onde tedaviler ile ortodonti ve ortognatik cerrahi
konumlanmasi sebep olarak goriilse de, iist cenenin kombinasyonlarindan olusmaktadir (Riibendiiz ve ark,
sagital yonde gelisim yetersizligi, kafa kaidesi uzunlugu _1996)-

uygun olmayisi ve glenoid fossa konumunun da etkisinin Iskeletsel simf III malokliizyonlar, gerek tedaviye
oldugu bildirilmistir (Yiiksel, 1996). Hastalarda diiz profil verdikleri cevap, gerekse yiliksek relaps potansiyeli
yerine konkav bir profil goriilmesi basta olmak iizere nedeniyle ortodontistler acisindan tedavisi zor
BS] Health Sci / Oguzhan KALE ve ark. 162
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anomalilerdendir. Bliylime ve gelisim donemi igerisinde
yapilan sinif III malokliizyonlarin tedavisi ayn1 donemde
yapilan diger malokliizyonlarin tedavilerine oranla daha
zor olmasinin yani sira ge¢ mandibuler biiyiimeye bagh
olarak tedavi etkilenebildigi
belirtilmistir (Dinger ve ark. 2008). Biiyiime ve gelisim
doéneminde  yapilan
anomalinin dissel/iskeletsel komponentlerine, problemin
ciddiyetine, tedavi mekaniklerinin etkilerine ve hastanin
isbirligine baghdir (Dincer ve ark., 2008).

Bu derlemede, sinif III malokliizyonun stabilitesine etki
eden faktorler incelennmesi amacglanmstir.

sonuclarinin - olumsuz

tedavilerin  basarili  olmasi

2. Anomalinin Siddeti

Smif III anomalinin tedavi bagarisi ve stabilitesi igin
anomalinin siddeti 6nemlidir. Literatiirde bu konuyla
ilgili calismalar bulunmaktadir. Merwin ve ark. (1997),
sinif III tedavilerinin basarisinin, kraniyal kaide agisina,
prognatizme, ¢ene
interinsizal agiya bagh oldugunu, Baccetti ve ark.
(2004)'da, tedavi basinda diisiik mandibular diizlem agis1
olan vakalarin uzun doénemde daha stabil oldugunu
bildirmislerdir. Ferro ve ark. (2003)'nin ¢enelik, splint ve
siif III elastiklerle yaptifi arastirmada Wits ol¢iim
degeri, ANB acis1 ve overbite’in diisiik, SNB agisinin

mandibular ucunun ¢ikikligina,

yiiksek olmasinin ve ramus uzunlugundaki artisin
tedaviden sonraki relapsin olusmasinda 6nemli oldugunu
rapor etmislerdir. Baccetti ve ark. (2004), RPE ve yiiz
maskesi uyguladiklar1 42 bireyde 6,5 yil sonra takip
yaptiklar1 ¢alismalarinda, Wits degerinin basarida
diskriminant faktor olmadigini ve Wits degerinin basaril
grupta uygulama basinda ortalama -4,7 mm iken,
basarisiz grupta -5,1 mm oldugunu bildirmislerdir.
Yaptiklar1 ¢calismada erken donem yiiz maskesi grubunda
uygulama doneminde mandibulanin efektif boyutunda
0,95 mm’lik, takip doéneminde 3,01 mm’lik artis
gozlenirken; ge¢ donem yiiz maskesi uygulama grubunda
ise uygulama déneminde 1,70 mm’lik, takip déneminde
3,30 mm’lik artis bildirilmistir. Mandibular ramus
uzunlugunun (Co-Goi) uzun dénem stabiliteyi belirleyen
diskriminant faktor oldugunu bildirmislerdir (Baccetti ve
ark.,, 2004). Ayn sekilde Ghiz ve ark. (2005) da Co-Goi
arttikca, relaps ihtimalinin artacagini bildirmislerdir.
Yoshida ve ark. (2006), yliz maskesi ve ¢cenelik apareyi ile
kombine tedavi goren iskeletsel sinif III bireylerin uzun
dénemdeki prognozlarinin tahmininde kraniyofasiyal
iskeletin vertikal boyutlarinin 6nemli oldugu, hastalari
pubertal  biiyiime kadar takip ettikleri
calismalarinda ise, U1/SN ve L1/MP acglarinda tiim
degisiklik

bitene

doénemlerde o6nemli diizeyde olmadig1

belirtilmistir.

3. Tedaviye Baslama Yas1

Smif III vakalarin tedavi yasi tartisma konusu olmakla
birlikte, bu vakalarin erken yasta tedavi edilmesi daha
kolay olup, sonuglar1 daha basarilidir.

Wendl ve ark. (2017), maksillar retrognati, mandibular

prognati veya bunlarin kombinasyonuna sahip
hastalarda, anomalinin dogasina spesifik farkh
protokollerle erken yaslarda tedavi edilmesini

onermistir. Yelampalli ve Rachala (2012), siddetli sinif 111
malokliizyonlarin tedavisinde, erken yasta tedavinin
basar1 saglanmasindaki en oOnemli faktdrlerden biri
oldugunu belirtmis fakat hafif ve orta dereceli vakalarda
biiylimenin son doéneminin beklenebilecegini
bildirmislerdir. Baik ve ark. (1995), basarili bir tedavi
icin en dnemli faktdriin tedaviye baslama yasi oldugunu
ve maksiller protraksiyonun en ge¢ 13-14 yasina kadar
yapilmas1 gerektigini savunmustur. Merwin ve ark.
(1997) ve Westwood ve ark. (2003) en etkili yasin erken
karisik dislenme doénemi oldugunu bildirmislerdir.
Gallagher ve ark. (1998), smif III malokliizyonlu
bireylerde tedaviye miimkiin oldugunca erken dénemde
baslanilip, bir miktar asir1 diizeltme ile bitirilmesinin,

sonradan olusabilecek relaps miktarini kompanze
edebilecegini ve daha sonra maksilla ve mandibulanin
normal blylime paternine sahip olabilecegini

belirtmislerdir. Cozzani (1981), 4 yasinda maksillanin
biiylime yonii ile protraksiyon kuvvetinin yoniiniin ayni
oldugunu ve tedaviye bu doénemde baslandiginda
sonuglarinin daha stabil olacagini, 6 yasindan sonra
yapilacak  tedavinin  etkilerinin  simirlh  olacagini
bildirmistir. (1993), modifiye
protraksiyon headgear uyguladiklar1 61 kiz hastay:
gelisim donemlerine prepubertal (7-10 yas), midpubertal
(10-12 yas) ve gec¢ pubertal (12-15 yas) olarak ayirmiglar
ve uyguladiklar1 modifiye protraksiyon headgear
aygitinin ortopedik etkisinin prepubertal ve midpubertal
atilm doneminde daha fazla oldugunu bildirmislerdir.

Delaire (1997), sinif III malokliizyona sahip bireylerin
ortopedik tedavisinde en ideal baslama zamaninin siit az1

Takada ve ark.

dislerini kaybetmeden 6nce karisik dislenme déneminin
basinda olmasi gerektigini bildirmistir.

4. Biiyiime ve Gelisim ile Olusan Degisimler
Biliylime ve gelisim dénemindeki bireylerde uygulanan
cenelik, yliz maskesi ve fonksiyonel apareyler gibi farkl

ortopedik yaklasimlar basarili sonuglar vermesine
ragmen (Saadia ve Torres, 2000) maksilla ve
mandibulanin biiyime miktarlari arasindaki

uyumsuzluga bagh olarak uzun dénemde basarisizliklar:
goriilmektedir (Lu ve ark., 1993).

Mandibuladaki yapisal degisiklikler, kondilin biiyiime
yoni, pozisyonu, ¢ene ucunun biiyiime yonii, genetik
faktorler, c¢igneme fonksiyonlardan
sorumludur (Ghiz ve ark., 2005). Dolayisiyla, mandibular

kaslar1  ve

boyut ve gonial agidaki degisimlerin mandibulanin

gelecekteki biiylime tahmini i¢cin 6nemli oldugu
bildirilmistir. Literatiirde, gonial a¢idaki azalmanin uzun
dénemde stabilitede diskriminant faktér oldugu
vurgulanmistir.

5. Pekistirme Tedavisi

Simif III anomalilerde aktif ortodontik tedavi ve
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pekistirme tedavisinin basarisi, bireyin biiylime ataginin
tamamlanmasiyla veya tamamlandirildiktan sonra
bitirilmesine baghdir.

Hotz'a gore transversal genisletmelerde, sinif III'iin simf
I'e doniistiiriildigii olgularda pekistirme siiresi aktif
tedavinin en az yarisi kadar olmalidir. Aktif mekanik
kuvvetlerle elde edilen dis hareketlerinde daha uzun siire
pekistirme  gerekir.  Dis dislerin
pozisyonlarinda yapilan degisiklikler ne kadar biiylikse
pekistirme tedavisi de buna paralel olarak uzamahdir
(Gozitok, 1991).

On capraz kapanis olan vakalarda 6én bélgede yeterli
overbite varsa pekistirme tedavisine gerek duyulmaz.
Ancak simf I on c¢apraz kapanis
diizenlendikten sonra yeterli overbite' in olup olmadigina
bakilmaksizin ¢enelik kullandirilmaya devam edilir
(Aras, 1996).

arkinda ve

anomalilerde

Ribendiz ve ark. (1996), ¢enelik uygulamasi
durdurulduktan sonra mandibulanin tekrar eski biiyiime
modeline déndiigiini ancak eski biliylime hizina

ulasamadigini belirtmistir. Bu sebeple aktif ortopedik
tedavi bittikten sonra biiylime ve gelisim bitinceye kadar
retansiyon amaciyla aygitin geceleri
gerektigini sdylemistir.

Cenelik ile yapilan retansiyon ile mandibula asag1 ve

kullanilmasi

geriye rotasyon yapar. Eger hastanin biliylime yoni
vertikal yonde ise ¢enelik alt yiiz yiiksekligini daha fazla
arttirir ve bu da istenmeyen bir sonugtur. Bu nedenle
siif III iliski siddetli ise hastanin cerrahi tedaviye
birakilmasi daha uygundur.

6. Hastanin Tedaviye Uyumu

Hasta kooperasyonu, tedavi siirecini etkileyen onemli
faktorlerden biridir. Kooperasyon sorunu, en iyi tedavi
planini ve tedavi mekaniginin gecerliligini
azaltabilmektedir (Bos ve ark., 2005).

Uzel (1998), 6-10 yaslarindaki ¢ocuklarin ¢ogunun
tedaviye iyi uyum sagladigini ve bu yaslarda tedavi
hedeflerine kolaylikla ulasilabilecegini bildirmistir.

Weiss ve Eiser (1977)'in preadolesan (10-13 yaslar
arasl) ve adolesan gruplari arasinda yapmis olduklar: bir
anket calismasinda, headgear ve hareketli apareyleri
kullanma konusunda 12 yas ve altu
adolesanlardan daha koopere olduklar1 bulunmustur.
Ancak, randevulara uyma ve apareylerin kirilmasin
onleme konusunda daha az koopere olduklar1 rapor
edilmistir. Yine de aktivator ve headgear tedavisi icin en
iyi dénemin preadolesan oldugunu
vurgulamislardir (Weiss ve Eiser, 1977). Amado ve ark.

cocuklarin

dénem

(2008), anlaml olmasa da 12-13 yaslarinda ve kizlarda
kooperasyonun daha iyi oldugunu rapor etmislerdir.

Daniels ve ark. (2009), 7-16 yaslar1 arasindaki 227 bireyi
ve ailelerini igeren c¢alismalarinda, hastanin tedavi
motivasyonu ne kadar ytiksekse, ortodontistlerin tedavi
oOnerileri ile o kadar koopere olduklar: rapor edilmistir.

7. Hekime Bagh Faktorler

Ortodontik tedavi basarisinda hekimin bilgi diizeyi ve
tecriibesi, hastaya  uygun seceneginin
belirlenmesinde, tedavi basarisinin saglanmasinda ve
stabil sonug¢larinin devamliliginda 6nemlidir. Bir diger
hususta, iyi hasta/hekim iliskisinin basariy1 arturdigidir.
Laskin (1979), ortodontik tedavi esnasindaki etkili
iletisimle hastanin psikolojik yapisinin temelini olusturan
korku, kaygi, stres gibi faktorlerin azaltilabilecegini; kot
iletisimin ise hasta psikolojisini bozacagin1 ve tedavi
basarisini olumsuz etkileyecegini ifade etmistir.

tedavi

Callender ve Barbour (1981), asir1 derecede uyumlu olan
ve uyumsuz olduklart belli olan hasta gruplarina anket
uygulamislardir. Hasta-hekim iliskisine zarar veren ve
uyumu bozan birka¢ faktérii listelemislerdir; (1) On
bilgilendirme yapilmadan hastadan bilgi almaya ¢calismak
ya da hastaya eksik bilgi verilmesi (2) Hekimle hasta
arasindaki konusulamayan ve giderilemeyen gerginlik,
(3) Beklentisi karsilanmamis hasta.

8. Tedavi Tiplerine Goére Simf III

Anomalilerin Tedavisinin Uzun Doénemde

Degerlendirilmesi

Sinif III malokliizyon tedavisinde tedavi sec¢enekleri;
ortodontik, ortopedik ile ortodonti ve ortognatik cerrahi
kombinasyonlarindan olugmaktadir.

8.1. Ortopedik Tedavi

Bliytime
yonlendirilmesi baslica tedavi yaklasimi olup tedavileri,
cenelik, yiiz maskesi, list ¢cene protraksiyonu ve Frankel

donemindeki cocuklarda biiylimenin

[T apareyleri gibi araglarla yapilir.

8.2. Yiiz Maskesi Uygulama Sonug¢larinin Uzun Dénem
Degerlendirilmesi

Ust ¢enenin retriizyonuna bagh olarak ortaya ¢ikan sinif
III olgularin tedavisinde kullanilan baslica aygit yiiz
maskesidir. Arastirmacilar, iist ¢enenin ileri hareketi ve
alt cenenin saat yoniinde rotasyonunun, yiiz maskesinin
en belirgin etkileri oldugunu ortaya koymaktadir
(Gallagher ve ark, 1998). Yapilan bazi biomekanik
calismalarda ve hayvan deneylerinde bu etki ortaya
konulmus (Tanne ve ark., 1991), zigomatikomaksiller,
zigomatikofrontal, frontomaksiller, zigomatikotemporal
ve transvers palatin suturlardaki yeniden sekillenme
sonucu iist ¢ene hareketinin saglandig1 belirtilmistir
(Suda ve ark., 2000). Ust ¢cenenin diren¢ merkezi, birinci
ve ikinci tst kii¢iik az1 dislerin kok apeksleri arasindadir
(Tanne ve ark, 1991) ve yiliz maskesi ile okliizal
seviyeden uygulanan kuvvet, {ist c¢enenin One
rotasyonuna sebep olmaktadir (Nartallo-Turley ve ark,
1998). Ust ceneyi saat yoniiniin tersinde rotasyona
ugratan bu aygit, alt ceneye de saat yoniinde rotasyon
yaptirmaktadir (Ngan, 2002). Yiiz maskesi kullanimi
sonucu ortaya cikan arti degerdeki overjet, bu iki
hareketin birlesimiyle saglanmaktadir. Pozitif overjet
saglanmasinda etkili bir diger faktoriin de ¢ene ucuna

Ancak, ailelerin  motivasyonlar1 ile  ¢ocuklarin

kooperasyonlari  arasinda  korelasyon  olmadigim baski yapan aygitin alt keserleri retriizyona ugratmasi
gostermislerdir. oldugu bildirilmektedir (Kajiyama ve ark, 2000).
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iskeletsel siif III olgularda niiks faktérii iistesinden
gelinmesi gereken bir problemdir. Arkaya rotasyona
zorlanan alt ¢enenin, tedavinin bitimini takiben yeniden
one rotasyon gostermesi niikse neden olmakta, bu da
klinisyenleri bu rotasyon modellerini engelleme yollari
aramaya sevk etmektedir. Pasif arka 1sirma bloklar alt
cenede One rotasyona neden olarak, alt ¢ene biiylimesini
dik ydnden ziyade horizontal yénde artirmaktadir (Iscan
ve ark., 1997). Klinik a¢idan bakildiginda, list genenin 6éne
rotasyonuna ve alt ¢enenin arkaya rotasyonuna engel
olunabilirse, hem dik y6n yiiz boyutlar1 kontrol altinda
tutulacak, hem de alt c¢ene arkaya rotasyona
zorlanmayacak ve dolayisiyla niiksiin 6niine gecilecektir.
Yiiz maskesi uygulamasinin relaps a¢isindan, mezosefalik
ya da brakisefalik yiiz yapisina ve kisa 6n yiz

ylksekligine sahip bireylerde daha uygun oldugu
bildirilmistir (Gallagher ve ark., 1998).

8.3. Cenelik Kullaniminin Uzun Donem
Degerlendirilmesi

Ust ceneye gore ileride konumlanmis alt ¢eneyi normal
konumuna getirmek, asir1 biiyiime ve gelisim gosteren alt
cenenin bu hareketini sinirlayip yonlendirmek igin
cenelik uygulamasi siklikla tercih edilen bir yontemdir.
Deguchi (1999), cenelik anteroposterior gelisimi normal
olan (SNB: >80 kizlarda condylion-gnathion: >120mm,
erkeklerde condylion-gnathion: >134mm) moderate
mandibular prognatizm hastalarinda kullanilmalidir
demislerdir.

Wendl ve ark. (2017), 61 hasta ile yaptiklar1 ¢alismada
facemask ve c¢enelik gruplarinin dental ve iskeletsel
etkilerini tedavi dncesi, tedavi sonu ve 15-20 yil sonraki
durumlariyla karsilastirmislardir. Basari igin 6nemli
faktoriin anomalinin kalitsal kékeni olup olmamasina ve
anomalinin  derecesine baghh  oldugunu, c¢enelik
tedavisinin erken yaslarda kullaniminin TME {izerine
olumsuz bir etkisi olmadigini belirtmislerdir.

8.4. Frankell III Kullaniminin Uzun Doénem
Degerlendirilmesi

Frankel (1970), smif 3 malokliizyonun morfolojik
temelinin iskeletsel ve dental anomalilerin

kombinasyonu sonucu olustugunu, geng hastalarin tedavi
stratejisinin biliylime modifikasyonu olmasi gerektigini
savunmustur.

Fonksiyonel muayenede mandibulanin daha geride
konumlanabildigi, maksillada yetersizlik bulunan,
biiyiime ve gelisim donemindeki sinif III malokliizyona
sahip bireylerde Frankel Il apareyi kullanilabilmektedir
(Frankel, 1970).

Frankel Il apareyinin sadece ¢eneler tizerinde ortopedik
etkisi olmadigl, ayn1 zamanda perioral kaslar {lizerinde
myofonksiyonel etkisi oldugu ve bu sekilde dentoalveoler
gelisimi stimule ettigi bildirilmistir (Mcnamara ve ark,
1985). Frankel III apareyi ile ortopedik yiiz maskesi
arasindaki en biiyiik fark, ortopedik yiliz maskesi ile
tedavi 6 ayda tamamlanirken, Frankel III apareyi ile
benzer etkinin saglanmasi i¢in 12-24 aylik bir siirenin
gerekmesidir (Mcnamara ve ark., 1985).

Frankel III apareyi ile; mental, buksinatdr ve orbikiilaris

oris kas aktiviteleri elimine edilerek, normal
fonksiyonlarin stimiilasyonu sayesinde st ¢enede ileri
yon gelisimi saglanirken, alt c¢enedeki gelisim
frenlenmektedir (Baik ve ark., 2004).

8.5. iskeletsel Ankraj Uygulamasimmin Uzun Dénem
Degerlendirilmesi

Demirel (1999), iskeletsel smif III malokliizyonlu 12
bireyde ag1z ici cift plaklardan toplam 700 gr kuvvetinde
siif III elastik uyguladigi ¢alismasinda, mandibulanin
posterior rotasyonu ve maksiller kompleksin sagittal
yondeki stimulasyonu sonucu yumusak doku profilinde
onemli degisiklikler oldugunu bildirmistir.

Ucem ve ark. (2004), calismalarinda iskeletsel sinif III
malokliizyona sahip 28 bireyin tedavi 6ncesi ve sonrasi
lateral sefalometrik radyograflarini incelemislerdir.
Calismada ¢ift plakli apareylerden (DPA) 350-400 gr'lik
intermaksiller simif III elastik uygulanan grup, yiliz
maskesi  (FM) grubu ve grubu ile
karsilastirilmistir. Sonugta, tedavi edilen gruplarda ANB
acisinda ve maksillomandibuler degerlerde kontrol

degisiklikler

kontrol

grubuyla karsilastirildiginda  6nemli
gozlenmistir (Ugem ve ark., 2004).

8.6. Mandibular Servikal Headgear Uygulamasinin
Uzun Dénem Degerlendirilmesi

Baccetti (2008), 20 hastay1 mandibular servikal headgear
ve sonrasinda sabit tedavi ile tedavi etmis ve bu hastalari
tedavi edilmemis 18 sinif III hasta ile karsilastirmistir. 2
ve 5 yil takip siiresi sonunda ANB derecesi, Witts degeri,
overjet miktar1 yiliksek, Co-Gn (mandibula uzunlugu),
SNB derecesi diisiik ve molar iligkisi iyi bulunmustur.
Uzun donemde tedavi grubunda kontrol grubuna gore
mandibulanin anterior rotasyonunun daha az oldugu
gosterilmistir.

Rey ve ark. (2008) ve Baccetti (2008) ile es zamanlh
yaptigl calismada, mandibular servikal headgear ve
sonrasinda sabit tedavi ile tedavi edilen hastalarin TME
problemlerine odaklanmislardir. Tedavi grubunu sinif I
malokliizyona sahip ve sabit tedavi ile tedavi edilen ve
hi¢ tedavi edilmemis grupla karsilastirmislar ve TME
problemi acisindan bir fark bulmamislardir. MCH
tedavisinin maksillaya etkisinin olmadigini ve bu yiizden,
normal ya da low angle vertikal iliskisi olan mandibula
prognatizmi ile iligkili moderate sinif III malokliizyonu
olan hastalarda kullanilmasini 6nermislerdir.

8.7. Kamuflaj Tedavisinin
Degerlendirilmesi

Sinif Il malokliizyona sahip bir bireyde kamuflaj tedavisi
uygulanacaksa gereken dis hareketini saglamak i¢in dis
cekimi yapilmaktadir ve genellikle ya sadece alt 1.
premolar disler ya da alt 1., Gist 2. premolar dislerin
cekimi Onerilmektedir. Ancak orta siddetteki iskeletsel
smif Il problemlerin diizeltilmesinde kamuflaj tedavisi
daha az basarili olmaktadir. Ciinkii, alt premolarlarin

Uzun Doénem

cekimiyle birlikte sinif III elastik ve agiz dis1 kuvvet
uygulamasi  dental okliizyonu diizeltirken, yiiz
goriiniimiini kot etkilemekte,  alt
retraksiyonu ¢eneyi daha Dbiyik ve
gosterebilmektedir (Proffit ve ark., 2007).

keserlerin
belirgin
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Arastirmacilar, biiyiime bitene kadar g¢ekimli tedavinin
ertelenmesi gerektigini savunurlar (Baccetti ve ark,
2009). Dis c¢ekimi yapilmasinin yiiz iskeletinde ve
biiyiime potansiyelindeki etkilerini birbirinden ayirmak
zor olsa da, bir¢ok calismada ¢ekimin dentisyonun
pozisyonunu, yumusak doku profilini ve posterior
rotasyonu etkiledigini ancak maksilla ve mandibulanin
alveoler bolgesi disindaki biiylimesini etkilemedigi
bildirilmektedir (Battagel ve ark., 1993).

9. Sonug

Sinif III vakalarin tedavi yasi tartisma konusu olmakla
birlikte, bu vakalarin erken yasta tedavi edilmesi daha
kolay olup, sonuglar1 da daha basarilidir.

Pekistirme tedavisi aktif tedavinin en az yarisi kadar
olmalidir. Tedavi sonunda overjet 2-4 mm kadar asiri
diizeltilmelidir. Yiiz maskesi kullandirilan hastalarda
aktif tedavi bitince, yliz maskesinin 3 aydan 6 aya kadar
fayda Cenelik
uygulamasi bittikten sonra ¢eneligin kullanimina biiyiime
bitinceye kadar geceleri devam edilmelidir.

kismi  kullandirilmasinda vardir.

Sozel Ovgl ve iletisim becerilerinin hasta uyumunu
arttirdify yapilan calismalarla kamitlanmigtir. Iyi hasta
hekim iligkisi kurarak, hastalarin tedavilerine katkida
bulunmalarin1 saglayarak, hem tedavi sonu basarisini
arttirabilir hem de kalici stabil sonuglarin olusumunu
saglayabiliriz.

Mandibular diizlem egiminin artmasi yliz maskesi
uygulamasinin yan etkisidir. Relaps agisindan yiiz
maskesinin, mezosefalik ya da brakisefalik yiiz yapisina
ve kisa 6n yiiz yiiksekligine sahip bireylerde kullaniminin
daha uygun oldugu goriisiindeyim. Yiz maskesinin
ekspansiyonlu ve ekspansiyonsuz
uygulamalarla arttign konusunda ¢alismalar arasinda
goris birligi yoktur. Transversal uyumsuzluk varliginda

etkisinin

molar iliskinin saglanmasi ve iyi bir interdijitasyon elde

edilmesinin  relaps agisindan faydali  olacagini
diistiniyorum.

Cenelik uygulanacak hastanin se¢imine ¢ok dikkat
edilmelidir. En o6nemli faktér anomalinin kalitsal

kokeninin olup olmamasidir ve bunun sorgulanmasi
gereklidir. Moderate mandibular prognatizmi asan
vakalarda hastanin cerrahiye birakilma ihtimalinden
bahsedilmelidir.

Kamuflaj tedavisinde uygulanan dis ¢ekiminin profili
etkileyip etkilemedigi konusunda tam bir goriis birligi
yoktur. Yapilan ¢alismalara gore, overjetin fazla olmasi
stabiliteye katki saglar. Bu ylizden iyi bir overjet-overbite
iliskisi saglanmasi igin gerekli oldugunda dis ¢ekiminden
kaginilmamaldir.

Katki Oran1 Beyani

OK, AA ve MO fikri tasarladi. OK ve MO literatiir
taramasini yapti. OK, MO ve AA eseri yazdi. Tiim yazarlar
makaleyi inceledi ve onayladi.

Catisma Beyani
Yazarlar bu ¢alismada higbir ¢ikar iliskisi olmadigini

beyan etmektedirler.
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Ozet: Apiterapi, Latince ar1 anlamina gelen apis kelimesinden tiiretilmis bir kelimedir. Apiterapi uygulamasi yiizlerce yil 6nceye
dayanmaktadir. Antik Misir ve Cin’de hekimlerin giiniimiizden 4 bin y1l énce bazi an firiinlerini kullandiklarinm1 gésteren belgeler
bulunmaktadir. Apiterapi, saghigin korunmasi ve hastaliklarin tedavisinde etkili bir yontem olarak kullanilmaktadir. Bu yéntemde
kullanilan baslica iriinler, bal, apilarnil, propolis, ar1 siitii ve pergadir. Apiterapide kullanilan bu iiriinlerin genellikle antibakteriyel,
antioksidan, antiinflamatuar, vazodilatif ve antitiimor etki gibi ¢cok 6nemli etkilere sahip oldugu bilinmektedir. Olumlu etkilerinin yam
sira apiterapi triinlerinin bazilariin kullaniminin allerjik reaksiyona sebep olabilecegi de ¢alismalarda gosterilmistir. Sonug olarak
glivenilir kaynaklardan elde edilen bu besin maddelerinin kullaniminin saglik iizerine yararh etkileri bulunmaktadir.

Anahtar kelimeler: Ari siitii, Bal, Propolis, Ar1 zehri, Perga, Apilarnil

Apitherapy and Health

Abstract: Apitherapy is a word derived from the Latin word apis, meaning bee. Apitherapy application dates back hundreds of years.
There are documents showing that physicians in Ancient Egypt and China used some bee products 4 thousand years ago. Apitherapy is
used as an effective method for maintaining health and treating diseases. The main products used in this method are honey, apilarnil,
propolis, royal jelly and perga. These products used in apitherapy are generally known to have very important effects such as
antibacterial, antioxidant, anti-inflammatory, vasodilating and antitumor effects. In addition to its positive effects, studies have shown
that the use of some apitherapy products may cause an allergic reaction. As a result, the use of these nutrients obtained from reliable
sources has beneficial effects on health.
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1. Giris uriin  esas olarak cesitli ¢igeklerin  salgilanan
nektarlarindan bal arilar1 (apis mellifera) tarafindan

iretilmekte ve ¢icek bali olarak kabul edilmektedir. Dogal

Apiterapi; bal, polen, ar1 siitli, bal mumu, ar1 zehri,
propolis vb. ar1 {iriinlerinin sagligi korumak, hastaliklari

onlenmek ve tedavi etmek amaciyla kullanilmasi olarak bal 300'den fazla bilesene sahiptir. Ana bilesimi baslica

tanimlanmaktadir. Giiniimiizde tibba modern, bitiincil
yaklasim, ar1 triinlerini sadece besin olarak degil, ayni
zamanda tedaviyi etkileyen ve insan sagligini koruyan
triinler olarak da siniflandirmaktadir. Geleneksel Tip
yontemleri icinde yer alan apiterapi giderek daha énemli
bir yere sahip olmaktadir. Bal, apiterapi iiriinleri icinde
en yaygin kullanillan ve arastirilanidir. Son yillarda
propolis ve ar1 siitii de besin igeriginin zengin olmasi ve
sagliga yararlar1 nedeni ile giinliik beslenme icgerisinde
yer almaya baglamistir. Ozellikle propolisin bagisikhk
uzerindeki etkileri dikkat ¢cekmektedir. Covid 19 pandemi
stiresince kullanilan besin destekleri arasinda propolisin
de yer aldigin1 goriilmektedir. Bu derlemenin amaci
apiterapi saghk etkilerini
incelemektir.

driinlerinin lzerine

2. Bal

Dogal bal, yiiksek besin degeri ve terapoétik yarari olan
tatl, lezzetli bir siv1 olarak tanimlanmaktadir. Bu dogal

fruktoz ve glikoz olmak {izere az miktarda frukto-
oligosakkarit icermektedir (Ajibola, 2015).

Sekerler balin viskozite, nem ¢ekme 6zelligi, enerji degeri
ve kristalizasyon gibi fiziksel 6zelliklerinden sorumlu
temel yap1 taglaridir. Bal, hos tat ve aromasinin yani sira,
ozellikle
yiyeceklerin uzun siire taze kalmasini saglamaktadir
(Sarikaya ve Korkmaz, 2012).

Enerji degeri yiiksek ve sindirimi kolay bir besin olan bal
basta g¢ocuklar, sporcular ve yashlar olmak iizere tiim
insanlarin beslenmesinde kullanilan degerli bir besin
maddesidir. Ozellikle viicutta hizla emilip
metabolizmasina katilan bir besin olmas1 sebebiyle

levillozun su tutma o6zelliginden dolays,

enerji

ylzme, dagcilik, atletizm, basketbol, futbol, bisiklet yaris1
gibi sporlarla ilgilenen Kkisilerin enerji ihtiyacini
karsilamak ve yorgunluklarim1 hafifletmek amagh
kullanilabilmektedir (Sarikaya ve Korkmaz, 2012). Giin
iceresinde tiiketilebilecek balin miktar1 yetiskinlerde ve
cocuklarda 0,8 - 1,2 g/kg olarak énerilmektedir (Ozkan
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ve Bancar, 2015). Bu dzelliklerinin yani sira antioksidan,
antikanser, yara hizlandirici, sindirim
sistemi ve kalp-damar hastaliklarindan koruyucu etkisi
gibi olumlu etkilerinin oldugu da yapilan ¢alismalarla
ortaya konulmustur (Bilsel ve ark., 2002; Celimli, 2004;
Rakha ve ark., 2008; Afroz ve ark., 2016).

Bal, yaralari, bocek
bozukluklarini tedavi etmek icin alternatif ve etkili bir
yontem olarak tercih edilmektedir. Balin yara iyilestirici

iyilesmesini

isiriklarini,  yaniklari,  cilt

ozelligi, yara onariminin destekleyicisi ve antimikrobiyal
ajan ozelliginden kaynaklanmaktadir(Pasupuleti ve ark,
2017). Balda yiiksek miktarda bulunan karbonhidrat,
osmotik aktivite gostererek antibakteriyel o6zellik
gostermektedir (Viuda-Martos ve ark., 2008). Bal, yiiksek
vizkozitesi sayesinde yanik ilizerine koruyucu bariyer
olusturmas1 ve enzim Kkatalizorligii ile bakterilerin
¢ogalmasina engel oldugu, yiiksek besin degeri ile
epitelizasyonu ve anjiogenezisi hizlandirdig1 icin yanigi
olan hastalarda, bir alternatif olarak kullanilabilmektedir
(Bangroo ve ark., 2005).

Abd-El A. ve arkadaslarinin yaptig1 bir ¢alismada balin,
enfekte yaniklardan izole
tedavisinde

edilen organizmalarin
antibiyotiklere kiyasla
antimikrobiyal etkisi arastirilmistir ve sonug olarak balin
antimikrobiyal etkisinin antibiyotiklerden 6nemli 6l¢iide
daha yiiksek oldugu bulunmustur (Abd-El Aal ve ark,
2007). Bagka bir ¢alismada ise balin Gram-pozitif ve

Gram-negatif bakterilere karsi antibakteriyel aktivite

kullanilan

gosterdigi saptanmistir (Pimentel ve ark., 2013). Diinya
Saghk Orgiitii, antimikrobiyal ve antibakteriyel etkisi
sebebiyle oksiiriik ve soguk alginligr gibi durumlarda bal
kullanimini  6nermektedir (WHO, 2001). Martos ve
arkadaglarinin  yaptigit  bir ¢alismada bazi bal
flavonoidlerinin, enfeksiyonun latent modelinde, viral
kopyalanmanin engellenmesini saglayan bir mekanizma
yoluyla HIV-1 in onledigi ileri
stirilmistir (Viuda-Martos ve ark., 2008). Yapilan bir
calismada bal, polen, propolis ve ar1 siitliniin toksik
ajanlar1 inhibe edip karaciger hasarin1 o6nledikleri
saptanmistir (Saral, 2013). Balin hem kanserin énlenmesi
hem de timor
potansiyel etkileri arastirilmistir. Cogunlugunu in vitro
calismalarin olusturdugu bu arastirmalarin sonucunda
bal c¢esitli kanser hiicre dizileri iizerinde potansiyel
antikanser aktivitesi gdstermistir (Attia ve ark. 2008;
Tsiapara ve ark, 2009; Samarghandian ve ark., 2011;
Hassan ve ark., 2012; Yaacob ve ark., 2013; Abel ve Baird,
2018).

Balin insan sindirim sistemi {izerine etkileri olan
oligosakkaritleri icermektedir ve bu oligosakkaritlerin
prebiyotik Oligosakkaritler
bifidobakteri ve laktobasilus miktarlarinin artmasini
saglar ve sinerjist etkilesim ile probiyotik etki
gostermelerine yardimci olmaktadir (Bogdanov ve ark,
2008).

Tarakel tarafindan balin, mide ilserinin temel sebebi
olan Helicobacter pylori bakterisinin gelisimini inhibe
ederek, hastaligin etkisini azalttign kanitlanmistir

aktivasyonunu

gelisimi ve ilerlemesi iizerindeki

etkileri bulunmaktadir.

(Tarakgi, 2018). Kim S ve arkadaglarinin yaptigi bir
calismada Kore akasya balindan izole edilen absisik asitin
terapotik olabilecegi ve H.pylori kaynakli enfeksiyona
karsi tedavi gelistirilmesi i¢in potansiyel bir aday olarak
kullanilabilecegi sonucuna varilmistir (Kim ve ark,

2017).
Bebek ve ¢ocuk beslenmesinde balin énemi biytiktiir.
Balin yapisinda bulunan Dbilesenler ¢ocuklarin

biiylimesinde ve gelismesinde dnemli rol oynamaktadir.

Beslenme oriintiisinde bal bulunan
beslenmesinde bal olmayan ¢ocuklara gére daha iyi kan
bulgularina ve daha iyi agirhik kazanimina sahip olduklari
gozlemlenmistir (Ajibola ve ark., 2012). Balin kii¢iik

cocuklarda bellek islevlerinin giiclendirilmesi, sinir

¢ocuklarin,

sistemlerinin yapilandirilmasi ve gelismesini destekledigi
belirtilmistir (Rahman ve ark. 2014). Yasamin ilerleyen
doénemlerinde bilissel performansi artirdigl, kaygiy:
azalttig: bildirilmistir (Ajibola ve ark., 2012).

Balin olumlu 6zelliklerinin yaninda olumsuz 6zellikleri de
bulunmaktadir. Botulizm nadir goriilen bir rahatsizlik
olmakla birlikte
mikroorganizmasinin sporunun alinmasi ile sindirim
sistemi igerisinde zehirli maddelerin {iretilmesinden
dolay1 enfeksiyon ve zehirlenme ile ortaya ¢ikan bir
problemdir. Botulizm o6zellikle 1 yas alti grupta balin
tiiketilmesi sonucu ortaya c¢ikan en zararh yan etkidir
(Pifko ve ark., 2014).

Clostridium botulinum

3. Propolis

Dogal bir antibiyotik olan propolis, bal arilarinin agag
tomurcuklarindan, bitki 6zsularindan, ¢alilardan veya
diger botanik kaynaklardan topladig, kovandaki
istenmeyen acgik alanlar1 dis Kkirleticilerden koruyan
recineli sari-koyu kahverengi renkte bir maddedir.
Propolis, ar1 salgis1 ve bitki kokenli bilesiklerin
karisimidir ve arilarin kovanlarini olusturmalart igin
kullandiklar1 bir sividir. Propoliste bulunan baslica
bilesenler flavonoidler, fenolik bilesikler ve diger cesitli
aromatik bilesiklerdir (Parolia ve ark., 2010).

Ham propolis yaklasik olarak %50 oraninda regine, %30
balmumu, %10 ugucu yag, %5 polen ve %5 diger organik
bilesiklerden olusmaktadir (Park ve ark, 2002).
Propoliste li¢ yiizden fazla bilesen tanimlanmaktadir.
Yunan ve Romen doktorlar, 6zellikle deri ve mukozal
yaralarin tedavisinde, antiseptik ve iyilestirici bir madde
olarak propolisi kullanmislardir. Ayrica ikinci Diinya
Savasi sirasinda tiiberkiilozu tedavi etmek amaci ile de
kullanilmistir (Sforcin ve Bankova, 2011).

Giiniimiizde propolis dogal ve iyilestirici bir reaktif
olarak kabul edilmektedir. Antimikrobiyal,
antiviral ve antioksidan 6zelliklerinden dolayi, solunum
yolu enfeksiyonlari, soguk alginligy, yara iyilesmesi,
yaniklar, akne, herpes genitalis ve noérodermatit gibi
bircok  hastaligin  tedavisinde alternatif olarak
kullanilmaktadir. Dis macununda, dis
onlemek ve dis eti iltihabim1 tedavi etmek amaciyla
yaygin olarak kullanilmakta ve kapsiil/krem halinde
edilebilmektedir  (Patel, 2016). Propolisli

madde

¢lrimesini

temin
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gargaralar ve propolis bazli dis macunlari, dis eti iltihab1
ve periodontit patojenlerinin
durdurdugundan, sadece koruyucu degil ayni zamanda
terapotik ajan olarak tanimlanmaktadir (Wieckiewicz ve
ark., 2013).

Nachum S ve arkadaslar1 yaptigi bir c¢alismada, agiz
boslugunun yaygin, agrili ve iilseratif bir hastalig1 olan
tekrarlayan aftdz stomatit (RAS) iilserlerini azaltmada
propolisin etkisini arastirmiglardir ve sonug¢ olarak

biiylimesini

propolisin RAS hastalarinda niiks sayisini azaltmada ve
yasam Kkalitesini iyilestirmede etkili oldugu gosterilmistir
(Samet ve ark. 2007). Literatiirdeki diger calismalarda
da benzer sonuglar elde edilmistir (Lotufo ve ark., 2005;
Delavarian ve ark., 2015; Tonkaboni ve ark, 2016).
Yapilan ¢alismalarda, propolisin
¢ogalmasini baskiladigl bildirilmistir (Harish ve ark,
1997; Ito ve ark., 2001; Gekker ve ark. 2005; Kurek-
Gorecka ve ark., 2013).

insanlarin genellikle oral uygulama yerine cilt veya

HIV-1 virisiinin

mukoza ile dis temasinda propolis allerjisi meydana
gelebilir. Propolise allerjik reaksiyon genellikle topikal
uygulamadan sonra kontakt dermatit olarak ortaya
cikmaktadir. Rinit, konjonktivit ve oral mukoza zarinin
enfeksiyonu, nadir goriilen solunum sikintisi, bas agrisi
ve bulanti gibi yan etkiler goriilebilmektedir (Kumar ve
ark, 2017).

4. Ar1 Zehri

Apitoksin olarak da bilinen ar1 zehri; arimin karin
boslugunda yer alan zehir bezlerinde iiretilerek, zehir
kesesinde depo edilmektedir (Altintas ve Bektas, 2019).
An zehri, yiiksek sicakhikta oldukg¢a stabil olan aci,
renksiz bir sividir (Choi ve ark., 2015). Zehir kesesindeki
zehrin miktann yaklasik 0,3 mg'dir. Arilar sokma
esnasinda igneleri ile zehri enjekte ederler (Ozbek,
1990).

Zehir kesesinin pargalarindan olan stylet ve lansetler
arasinda zehir kanali ad1 verilen bir yap1 bulunmaktadir.
Armnin sokmasi esnasinda; zehir kesesinde bulunan ari
zehri, zehir kanali ve igne araciligi ile sokulan yere
aktarilmaktadir (Altintas ve Bektas, 2019).

Ar1 zehri uzmanlarin gézetiminde, ar1 ignesi kullanilarak,
enfeksiyonlu bolgeye enjekte edilebilir veya krem/
kullanilabilmektedir. An
sokmasindan sonra yaygin olarak lokal agri, kizariklik,
6dem gozlenir fakat ar1 allerjisi olan bireylerde anaflaktik
sok ile 6liime sebep olabilmektedir (Annila ve Allergy,
2000). Ar zehri biyolojik olarak immun sistem, merkezi
sinir sistemi, kardiyovaskiiler sistem, antibakteriyel,
antiviral, antiinflamatuar, antiartrit, antikanser, yara
iyilestirici etki gibi bir¢ok yararh etkiye sahiptir. Ayrica
multiple skleroz ve lupus gibi otoimmiin bozukluklarda,
viicudun dogal savunma mekanizmasini giiclendirerek
hareketliligi saglamaktadir. Ek olarak, egzama, sedef
hastaligi, uguk gibi dermatolojik durumlarini basaril bir
sekilde tedavi etmede etkilidir (Altintas ve Bektas, 2019).
Arn zehri, parkinson, alzheimer hastaligi ve Amyotrofik
Lateral Skleroz (ALS) gibi inflamasyon ve merkezi sinir

merhem formunda

sistemi  hastaliklarinin  tedavisinde olumlu yanit
olusmasini saglayan peptitler ve enzimler gibi aktif
molekiiller icerir. Ayrica HIV, farkli kanser tiirlerine ve
viral aktiviteye karsi olumlu etkilere sahiptir (Wehbe ve
ark. 2019). Yapilan calismalarda ar1 zehrinin 6énemli bir
bileseni olan melitinin yumurtalik ve prostat kanserleri
tizerinde olumlu etkileri oldugu gézlemlenmistir (Park ve

ark. 2011; Jo ve ark., 2012; Wehbe ve ark., 2019).

5. Ar1 Poleni

Ar1  poleni yapisinda proteinler, asitler,
karbonhidratlar, lipitler ve yag asitleri, fenolik bilesikler,
enzimler ve koenzimler ile vitaminler ve biyo-elementleri
%22,7 oraninda protein
icermektedir ve bu proteinin %10,4li metiyonin, lizin,

amino

barindirmaktadir.  Polen
treonin, histidin, 10sin, izol6sin, valin, fenilalanin ve
triptofan gibi esansiyel amino asitlerdir.

Ayrica, polende 6nemli miktarlarda niikleik asit, 6zellikle
riboniikleik asit bulunmaktadir (Komosinska-Vassev ve
ark, 2015). Ar polenin yapisinda baslica; fenolik asit
tlirevleri, flavonoid glikozidler ve polifenolik bilesikler
bulunmaktadir. Flavonoidler antioksidan,
antiinflamatuar, antiaterosklerotik, antikanser ve endotel
fonksiyolar iyilestirici 6zelliklere sahiptir. Flavonoidler
ayrica hiicre dis1 savunma sistemini etkileyerek ve
biyolojik stiregleri diizenleyerek dolayli bir koruma
saglamaktadir (Han ve ark., 2007). Polen, dagcilikla
ugrasanlar, yliksek rakimlarda bulunanlar, pilotlar igin
yararl bir besin maddesidir (Sari¢ ve ark. 2009). Polen
ve Ozleri, ozellikle yagda ¢oziinenler, enfarktiis sonrasi
kosullarda, sistemik dolasim bozukluklarinda ve arteriyel
hipertansiyonda etkili bir tedavi saglamaktadir. Ayrica,
yashlara verilen kiigiik dozlarda polen hem kan
damarlarinin aterosklerotik degisikliklerinin
inhibisyonuna hem de serebral kan akisinin iyilesmesine
yardimci olmaktadir (Komosinska-Vassev ve ark., 2015).

6. Perga ( Ar1 Ekmegi)

Perga, temel maddesi polen olan ar1 ekmegi (bee bread)
olarak da bilinmektedir. Perga; is¢i arilar tarafindan
toplanan polenleri kendi salgiladiklar1 6zel enzimler ve
nektar sonra da bal
peteklerinde depolayarak koruduklari énemli bir gida
maddesidir. Arinin ilk besin maddesi perga oldugu i¢in
bu triine "ar1 bebek mamasi1" da denilebilir (Artik ve
Kiigiikersan, 2016). Perganin temel kimyasal bilesenleri
arasinda karbonhidratlar, proteinler ve vitaminler, ayrica
mineraller, yag asitleri ve enzimler, dogal antibiyotikler,
antioksidanlar ve hormonlar gibi diger maddeler
bulunmaktadir (Khalifa ve ark, 2020). Iceriginde
bulunan fazla miktardaki yararh bakteri ve tortu
sayesinde normal polene gore ¢ok daha o6nemli ve
yararhdir. Ayrica arilar tarafindan 6zel olarak fermente
edilmis bir polen olarak tanimlanmaktadir (Karaman ve
ark., 2016).

Perga, saglik alaninda 6zellikle metabolizma sorunlar1 ve
allerjilere karsi alternatif tedavi olarak kullanilabilecek

ile karigtirarak 6ziimsedigi
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onemli bir maddedir (Karaman ve ark, 2016). Dogan
Yigit ve ark yaptiklar1 bir ¢calismada perganin, obezitenin
neden oldugu lipit peroksidasyonunu iyilestirdigi,
obezitenin artisina neden olan apoptotik hiicre sayisini
azaltmada etkili oldugu sonucuna varilmistir (Doganyigit
ve ark., 2020). Capracova ve ark. (2020) yaptig1 bir
calismada, Tip 2 Zucker diyabetik yagh (ZDF) sicanlarda
perganin diyabet komplikasyonlar1 {tizerindeki etkisi
analiz edilmistir. Perganin glikoz metabolizmasini ve su
alimini sekilde etkiledigi,
hiperglisemi ve diyabetteki diger komplikasyonlarin
tedavisi i¢in potansiyel bir iiriin oldugu ileri stiriilmiistiir.
Perganin oldukca yiiksek antimikrobiyal yetenege sahip
oldugu ve oOzellikle zararli patojenlere karsi ¢ok etkili
oldugu kamtlanmistir (Abouda ve ark, 2011).
Apiterapide kullanilacak olan perganin basta agir metal,
pestisit olmak {izere her
temizlenmis olmasi gerekmektedir. Ciinkii perga, bu tiir
toksik unsurlar1 yapisinda yogun olarak barindirabilecek

faydali bir bu nedenle

tirli  toksik unsurdan

bir 6zellige sahiptir (Majewska ve Jasinski, 2005).

Perga, iireme hormonlarina olumlu etkileri sebebiyle
cinsel giicii arttirma, kas giicii ve hacminin artmasina
Kkatkis1 dolay icerdigi
asetilkolin sayesinde tansiyon ve kronik kabizlik
tedavilerinde kullanilmaktadir ( Nagai ve Inoue, 2004;
Kowalski ve Makarewicz, 2017). Bakour M ve ark yaptig1
bir ¢alismada, Fas arisinin irettigi perganin patojenik
bakteri ve mantarlara karsi antioksidan aktivite ve

ozelliklerinden onemlidir.

antimikrobiyal  aktivitesi  degerlendirilmistir.  An
ekmeginin, test edilen tiim bakteri ve mantarlara karsi
antioksidan aktivite ve etkinlik gosterdigi saptanmistir

(Bakour ve ark., 2019).

7. Ar1 Suiti

Ar siitii kremsi, sar1-beyaz, asidik bir malzemedir. Isci
bal arilarinin hipofaringeal ve cene bezleri tarafindan
iretilen bir salgidir. Serbest amino asitler, yag asitleri,
sekerler, mineraller (P, Na, K, Ca, Mg), proteinler ve
vitaminler (C, D ve E, B) gibi biyolojik aktiviteye sahip
bircok o6nemli bilesik igerir; kuru agirhiginin yaklasik
yarist proteinden olusmaktadir (Paola ve ark., 2014;
Akyol, 2015). Ar siitiiniin en 6nemli 6zelligi icerdigi yag
asitleridir. Bir¢cok hayvan ve bitki materyalinin yag
asitlerinden farkh olarak, ar siitii yag asitleri genellikle
hidroksi yag asitleri veya dikarboksilik asitler olan kisa
zincirli yag asitleridir . Ar1 siitliniin baslica yag asidi 10-
hidroksi-2-desenoik asittir (10-HDA). Ar siitiiniin temel
aktif bileseni 10-HDA, yumurtlama
sentezini arttirmada, folikiil havuzunun devamliliinin ve
hormonal déngiiniin saglanmasinda etkilidir. Bu bilgiler
15181nda ar1 siitli yaslanma siirecinin 6nlenmesinde etkili
bir yaslanma Kkarsiti {riin
(Pasupuleti ve ark., 2017). Bal arisindan elde edilen ar1
siitliniin, ¢ocuklarda biiyiimeyi tesvik etme, genel saglk

hormonlarinin

olarak bilinmektedir

durumunu iyilestirme ve yasam siiresini artirma gibi
cesitli fizyolojik aktivitelere sahip oldugu gosterilmistir
(Paola ve ark., 2014).

Ar siiti; hem besleyici hem de fonksiyonel ve biyolojik

degere sahip bir maddedir (Silici, 2019). An siitiiniin
yapisinda bulunan proteinler antioksidan 6zelliktedir ve
oksidatif stres sonucu ortaya ¢ikan kanser, ateroskleroz,
hipertansiyon, kisirlik, astim, depresyon, diyabet vb.
hastaliklari etmede kullanilmaktadir (Akyol,
2015).

Arastirmalar ar siitiiniin tiimor hiicrelerinde metastazi
baskilamaya yardimcr  oldugunu  goéstermektedir
(Bincoletto ve ark., 2005; Nakaya ve ark., 2007; Vucevic
ve ark.,, 2007). Ar1 siiti, hiicrelerin yenilenmesinde, hiicre

tedavi

iretimi ve metabolizmasi iizerinde oldukga giiclii etkilere
sahiptir.  An
giiclendirme,

slitiniin ~ diger  yararlarn
performanslari

damarlarinin genislemesini saglama,

hafizay1
fiziksel arttirma, Kkan
kan basincin
disiirme, yorgunlugu azaltma, biliylime ve gelismenin
hizlanmasina yardimci olma, hormonlar1 diizenleme
seklinde siralanabilmektedir (Aydin ve Tekeoglu, 2018).
An siitiiniin, biyokimyasal parametreler iizerinde ciddi
etkileri oldugu bilinmektedir. Bu etkiler; kandaki
kolesterol, total lipid, fosfolipid, trigliserit seviyelerini
disiirme, tansiyon disiiriici ve damar genisletici
ozellikte olma, plazma fibrinojen seviyesini ve tromboz
seviyesini diisiirme olarak belirtilmektedir (Nagai ve
2004). Kadinlarin dénemde

osteoporoz olusumu siklikla gorillen bir durumdur.

Inoue, postmenopoz
Osteoporoz olusumunun en Onemli nedeni Ostrojen
seviyesindeki diisiistiir. Ar1 sttiiniin, kemiklerin kalsiyum
depolamasinda ve osteoporozun oOnlenmesinde degerli
bir besin maddesi oldugu bildirilmistir (Hidaka ve ark,
2006).

8. Apilarnil

Apilarnil, erkek ar1 larvalarinin 3-7 glin arasinda
toplanarak partikiill boyutlarina getirilerek elde
edilmektedir (Topal ve ark., 2018). Apilarnil; % 65-75 su,
% 9-12 protein, % 6-12 karbonhidrat, % 3.5-8 yag asitleri
ve lipitler, mineraller (K, Na, Ca, Mg) , esansiyel amino
asitler (treonin, 16sin, izol6sin, metiyonin) bakimindan
zengin bir bilesime sahiptir (Erdem ve Ozkék, 2018).
icerigindeki androjenik hormonlar; sperm sayisinin
artmast ve viicut gelistirme yoniinden yararh etkiye
sahiptir (Sorucu, 2019).

Apilarnil, enerji verme, yenilenme ve zihinsel uyarici,
bagisiklik sistemini destekleme, hafizay gelistirme, istahi
artirmada etkili degerli bir besin maddesidir (Celik ve
Asgun, 2020). Hamamac ve ark. (2020), apilarnilin
noronal hasar lzerine etkisi arastirilmistir. Apilarnilin
beyin hasarina ve ¢esitli norolojik bozukluklara karsi

noroprotektif potansiyeli kamitlanmistir.  Apilarnil,
protein metabolizmasini uyarir, insiiline bagimh diyabeti
olan hastalarda glikoz regiilasyonunu diizenler.

Sporcularin besin takviyesinde apilarnil kullanilmasi, kas
kiitlesinde artis saglamaktadir (Kogalniceanu ve ark.,
2010). Apilarnil, viriislere karsi1 koruyucu, antimikrobiyal
ve Ureme hiicrelerinin hormonal fonksiyonunu
dizenlemede etkilidir. Ciltteki kirisikliklar1 6nledigi i¢in
geriatride kullanilmaktadir. Bunlarin yam sira kronik

hepatopati, hepatik siroz, gastroduodenal {ilser, kronik
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kabizlik, yashlarin kronik bronsiti ve atrofik rinit
tedavisinde etkili oldugu bilinmektedir (Topal ve ark,
2018).

9. Sonug

Ar tiriinleri, bir¢ok biyolojik fonksiyona ve tibbi islevlere
sahip dogal iriinlerdir. Apiterapide sikhkla kullanilan
driinler bal, polen, propolis, ar1 zehri, apilarnil ve ar1
sitiidiir. Oral olarak alinan balin immun sistemi aktive
ettigi, kanser ve metastaza karsl
antimikrobiyal, antioksidan oOzelliklere sahip oldugu
kanitlanmistir.  Balin
antibakteriyel, antifungal ve antioksidan o6zellikleri
sebebiyle apiterapide sikc¢a
arasindadir. Ari siitii zengin igerigi ile tireme saghg ve
yaslanmaya bagh bozukluklarda
kullanilmaktadir. Propolis antibakteriyel 6zelligi ile
enfeksiyon hastaliklart ve agiz saghfinda O6nemli
kullanim alanina sahiptir. Ar1 zehri ise basta romatizma

korudugu ve

besin degerinin  yiiksekligi,

kullanilan  irinler

metabolik

olmak tlizere multiple skleroz (MS), romatoid artrit,
epilepsi, migren gibi bir¢ok hastaligin
tedavisinde kullanilmaktadir.

egzama,

Apiterapide kullanilan bu triinlerin igerigi kaynagina,
iklim tipine, ar1 6zelliklerine bagh olarak degiskenlik
gostermektedir. Gliniimiizdeki tedavi yontemlerinin
saglik sorunlarim1 gidermede yetersiz kaldigi ve bazi
yontemlerin ciddi yan etkilere sahip olmasi sebebiyle ar1
trinleri ile yontemleri hizla gelisme

gostermektedir. Son yillarda, diinyada apiterapi ile tedavi

tedavi

yontemleri genis capta kullanilmaktadir. Bu tiriinlerin
tedaviden daha ¢ok profilaktik amach kullanimi s6z
konusudur. Hastaliklarin  6nlenmesinde bagisiklik
sisteminin gliclendirilmesi biliyilk 6nem tasimaktadir.
Apiterapi Urilinlerinin bagisikhik sistemi
etkileri bir¢ok calismada ortaya konmustur.
Apiterapi triinlerinin saglk {zerinde yararh etkileri
oldugu kadar zararh etkileri de bulunmaktadir. Bunlarin
basinda allerjik reaksiyonlar yer almaktadir. Baz
bireylerde anafilaktik sok nedeniyle Olime gotiiren

tizerindeki

tablolar gelisebilmektedir. Ayrica toksik bilesenleri
icerme durumu da dikkat edilmesi gereken konulardan
biridir.

Sonug olarak apiterapi triinleri giivenilir kaynaklardan
elde edilmesi sarti ile dogru miktarlarda, uygun yas
gruplarinda ve allerjisi olmayan bireylerde ve kontrolli
olarak saghgi korumak, gelistirmek ve tedavi etmek
amaciyla kullanilabilmektedir.

Katki Orani Beyani
GO: arastirma, makale yazimi; EE: konu se¢imi, makale
yazimi; NMD: makale yazimi. Tiim yazarlar makaleyi
inceledi ve onayladi.

Catisma Beyani
Yazarlar bu c¢alismada higbir ¢ikar iliskisi olmadigini
beyan etmektedirler.
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Ozet: Kanser tedavisinde, konvansiyonel kemoterapdtikler 1940’1 yillardan beri klinikte kullanilmaktadirlar. Etkililikleri uzun
yillardir kanitlanmig olsa da segicilik sorunu ve ciddi yan etkilere yol agmalar1 bu ajanlarin kullanimini kisitlar. Mevcut tedavilerin
dezavantajlar1 ve yeni anti-kanser ilaglarina olan ihtiya¢ arastirmalarin bu yone kaymasina neden olmustur. Son 20 yilda kanserin
molekiiler mekanizmalarinin da aydinlatilmasi ile yeni ilaglar i¢in hedef olabilecek proteinler tanimlanmistir. Bu hedeflerden
baslicalar1 PI3K/Akt/mTOR, Ras/Raf/MEK/ERK, Ubikitin-Proteazom ve Hedgehog yolaklaridir. Bu yolaklarin ve efektorlerinin birgok
kanser tipinde rolii oldugu gosterilmistir. Hiicre i¢i sinyal mekanizmalarinda gorev alan ve bu yolaklarla iligkili bulunan protein
kinazlar tizerlerinde en ¢ok c¢alisma yapilan molekiillerdir. Tirozin ve serin/treonin kinazlara 6zgii birgok inhibitor molekiil ve/veya
monoklonal antikor gelistirilmis ve kullanima sunulmustur. Yaklasik 20 alt siniftan olusan reseptor tirozin kinazlarin (RTK) bir¢ok
iiyesinin kanserle iligkili oldugu gosterilmistir. Bu baglamda 6ne ¢ikan RTK'lar; EGFR, PDGFR, VEGFR, FLT3 ve ALK olarak siralanabilir.
Diger protein kinazlardan Src, BTK, CDK ve AMPK’'nin kanser gelisimi ile ilgili kritik siire¢lere aracilik ettigi bildirilmistir. Bu hedeflerin
yanisira potansiyel molekiiler hedefler ve bu hedeflere yonelik kemoterapotik ajanlar da belirlenmistir. NOTCH, JAK-STAT, Niikleer
Faktér Kappa B, Wnt/ R-Catenin yolaklarini, insiilin, FGF, HGF, GSK-3 reseptorlerini, Protein Kinaz C, Aurora Kinaz ve Hsp90
aktivitesini inhibe etmeye yonelik gelistirilen bir¢ok molekiil klinik ¢alisma asamasindadir.

Anahtar kelimeler: Kanser, Kemoterapi, Sinyal yolaklari, Hedefe yonelik tedavi, Protein kinaz inhibitorleri

Chemotherapeutic Agents Targeting Intracellular Signaling Pathways

Abstract: In cancer treatment, conventional chemotherapeutics have been in clinical use since 1940s. Even though their efficacy has
been established for many years, selectivity problem and serious side effects limit their use. Disadvantages of available therapies and
need for novel anti-cancer drugs induced a shift in research towards that direction. Over the past 20 years, by shedding light on
molecular mechanisms of cancer, intracellular proteins, that might be targets for new drugs, have been defined. Of these targets,
primary ones are; PI3K/Akt/mTOR, Ras/Raf/MEK/ERK, Ubiquitin-Proteasom and Hedgehog pathways. These pathways and their
downstream effectors shown to play a role in many cancer types. Protein kinases, which are involved in intracellular signaling
pathways and found to be related to those pathways, are the molecules that are most studied. Many inhibitor molecules and/or
monoclonal antibodies spesific to tyrosine and serine/theronine kinases have been developed and brought into use. Several members
of tyrosine kinase family, which consists of around 20 subclasses, have been shown to be related to cancer. In this regard, prominent
receptor tyrosine kinases can be sorted as EGFR, PDGFR, VEGFR, FLT3 and ALK. Other protein kinases; Src, BTK, CDK and AMPK have
been reported to mediate critical processes in cancer development. Beside those targets, potential molecular targets and
chemotherapeutic agents to these targets have been defined. Many molecules, that were developed to inhibit NOTCH, JAK-STAT,
Nuclear Factor Kappa B, Wnt/ 8-Catenin pathways, Insulin, FGF, HGF, GSK-3 receptors, Protein Kinase C, Aurora Kinase and Hsp90
activity, are in stage of clinical study.
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1. Giris

Kanser hastalifina iliskin bilinen en eski kayitlar M.O.
3000’li yillara kadar uzanir. Antik Misir dénemine ait
papiriislerde bir seri kanser vakasinin tanimlandigl
metinlere rastlanmistir. M.O. 400°1ii yillarda Hipokrat'in
ve M.S. 130-200 yillarinda yasamis olan Galen’in de
kanser hakkinda c¢alismalart oldugu bilinmektedir.
Hastaligl ve tiimorleri tanimlamak i¢in, Yunanca yengeg
anlamina gelen “carcinos” ve sislik anlamina gelen

“oncos” kelimeleri ilk defa bu donemde kullanilmistir.

Kanser hastalifi ¢ok genel olarak bir organizmadaki
hiicrelerin kontrolsiiz olarak ¢ogalmasi, birikmesi ve bu
hiicrelerin organizmanin normal isleyisini bozmasi ile
karakterize edilir. Tek bir organi etkileyebilir ya da
yayilm gostererek c¢oklu organ tutulumu yapabilir.
Tedavisi i¢in belirli standartlar olmakla beraber her
kanser tipi i¢cin farkli yaklagimlar ve tedaviler mevcuttur.
Baslica tedavi secenekleri kemoterapi, radyoterapi ve
cerrahi olarak siralanabilir. Kemoterapoétik ajanlar ilk
olarak 1940’ yillarda kullanima girmistir. Etkilerini
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kontrolsiiz hiicre boliinmesini ve DNA replikasyonunu
onleyerek ya da mikrotiibiil dinamikleri ile etkisime
girerek  gosterirler. Bu gruptaki konvansiyonel
kemoterapotikler; alkilleyici ajanlar, topoizomeraz
inhibitorleri, antrasiklinler, bitkisel alkaloidler, pirimidin
ve purin antimetabolitleridir. Konvansiyonel
kemoterapétiklerin sag kalim oranini artirdiklari, tiimor
boyutunu kiiciilttiikleri,
bilinmektedir. Ancak klinik etkililikleri kanser tipine ve
hastaligin evresine gore farklilik gésterir. Bunun yani sira
kullanilan ajanlar viicutta kanserli hiicreler disinda diger
hiicreleri de etkilerler. Bunun sonucu olarak, tedavi
dokiilmesi,

progresyonu yavaslattiklari

goren
kardiyotoksisite ve immiin sistemin baskilanmasi sonucu
ortaya cikan yan etkiler oldukg¢a sik goriiliir. Mevcut
bircok tedavi secenegi olmasina ragmen, bunlardan
hicbiri yeterince etkili ve spesifik degildir. Bu nedenle,
ila¢ gelistirme ¢alismalarinda, var olan tedavilere {istiin
gelecek molekiillerin gelistirilmesi odak noktas1 haline
gelmistir. Bu dogrultuda son 20 yilda bir¢ok ila¢ piyasaya

hastalarda sag¢ bulanti, agri,

sirtilmiistiir. Gelistirilen baslica yeni jenerasyon ilaglar;
kiiciik inhibitéor molekiiller ve monoklonal antikorlar
olarak siralanabilir. Bu ilaglar konvansiyonel ilaglarin
aksine sitotoksik degil, sitostatiktirler. Etkilerini hiicre
membrani ya da sitoplazmasinda bulunan reseptorlerle,
ya da bu reseptorlerin downstream sinyal yolaklarindaki
efektorleri ile etkilesime girerek gosterirler (Baudino,
2015).  Sonug hiicrede  DNA
biyosentezinin ve hiicre replikasyon mekanizmalarinin
bozulmasina yol agarlar (Bagnyukova et al., 2010).

Farmakolojik acidan ele alindiginda, soz
reseptorler ve sinyal yolaklarindaki her bir bilesen yeni
ilac molekiilleri icin potansiyel birer hedeftirler.
kadar yapilan c¢alismalarda,
patofizyolojisinde rol alan bir¢cok reseptér, sinyal yolagi
ve yolaklardaki bilesenler
tanimlanmistir. Bu c¢alismalarda aymi yolaklarin birden
fazla reseptor edildigi, farkh
yolaklardaki efektorlerin birbirleri ile iletisimde oldugu

olarak  kanserli

konusu

Gliniimlize kanser

molekiiler  diizeyde

tarafindan aktive
ve yolaklarin aktivitelerinin bu etkilesimlere bagh olarak
degisebildigi
tipinden birden fazla reseptdriin, proteinin ve/veya
yolagin beraber sorumlu oldugu ya da ayni yolaklarin
farkli kanser tiplerinde de rol aldig1 bilinmektedir.

gosterilmistir. Ayrica, tek bir kanser

Gelistirilen yeni jenerasyon ilaglardan bir kismi hedef
proteinlere spesifik olmakla beraber etkilerini birden
fazla reseptorle ve/veya sinyal yolag ile etkileserek
gosteren molekiller de mevcuttur. Bu ilaglar etki
mekanizmalarina gore tek bir kanser tipinde ya da birden
fazla kanser tipinde etkili olabilirler. Klinikte tek
baslarina ya da diger ajanlarla kombine olarak
kullanilabilirler.

Bu derlemede tedavide kullanilan ilaglar molekiiler
hedeflerine gore verilecek, s6z konusu hedeflerin
fizyolojik gorevlerine, hastaligin patolojisindeki rollerine

ve ilaglarin hangi yolla etkilerini gosterdigine
deginilecektir. Derlemenin son bdlimiinde kanser
tedavisi icin onay almamis ve denenmekte olan

molekiiller, ayrica bu aday molekillerle hedeflenen
sinyal yolaklari ve bilesenlerinden de bahsedilecektir.

2. Molekiiler Hedefler ve Kullanilan

Terapotik Ajanlar

2.1. Terapotik Hedef Olarak Hiicre ici Sinyal
Yolaklar1

Hiicre i¢i sinyalizasyon yolaklarinin bir¢ogu direkt ya da
indirekt  olarak  kanser  hiicrelerinin  gelisimi,
proliferasyonu ve hayatta kalmasina aracilik eder. Kanser
patolojisinde one ¢ikan iki yolak PI3K/Akt/mTOR ve
Ras/Raf/MEK/ERK yolaklaridir.

2.2.1. PI3K/AKkt yolagi ve mTOR

PI3KT/Akt yolagi hiicrede transkripsiyon, translasyon,
apoptoz ve hiicre dongiisiiniin idamesi gibi bir¢ok énemli
slirecten sorumludur (Asati et al, 2016). Yolagin asiri
aktivasyonunun akut myeloid 16semi (AML) ve meme,
kolorektal, hepatoselliiler, over kanseri gibi hastalifin
cesitli tipleri ile iligkili oldugu bilinmektedir. Yolagin
aktivitesi fosfataz ve tensin homologu PTEN tarafindan
negatif olarak regiile edilir.

Fosfoinozitid-3 kinazlar ya da Fosfotidilinozitol-3
kinazlar (PI3K) yapisal ve islevsel olarak farklilik
gosteren 4 ayr1 siniftan olusan bir enzim ailesidir. S6z
konusu smiflardaki enzimlerin aktivasyonu tirozin kinaz
faktorii  reseptorleri, kenetli
reseptorler, integrinler veya Ras onkogeni gibi farkh
yollar araciligy ile gerceklesebilir. Aktif hale gelen PI3K
membrana bagh fosfoinozitidler (PtdIns) aracihgi ile
Akt'yi fosforile eder (Asati et al, 2016). Akt (protein
kinaz b) serin/treoinin kinaz smifindan bir protein

bliyiime G proteini

kinazdir. 3 farkhh izoformu bulunur. Kanserde en sik
olarak aktive olan protein kinazlardan biridir.

mTOR, PI3K/Akt yolaginin downstream efektoriidiir
(Sekil 1). Hiicre metabolizmasi ve biliylimesinde 6nemli
islevleri olan bir serin/treonin kinazdir. Kanserli
hiicrelerde regiilasyonun siklikla bozuldugu ve azalmis
mTOR aktivitesinin artmis yasam siiresi ile iligkili oldugu
bildirilmistir (Harvey, 2019). mTOR, kompleks 1 ve 2
olmak tizere (mTORC1 ve mTORC2) iki formda
bulunabilir. Akt tarafindan direkt ya da indirekt olarak
aktive edilebilir (Asati et al., 2016).

PI3K/Akt/mTOR yolagini hedef alan ve kullanimda olan
ilaclardan bazilar;; PI3KT Idelalisib,
Copanlisib, Duvelisib, Alpelisib ve mTOR inhibitorleri;
Everolimus, Temsirolimus olarak siralanabilir. Akt'ye
spesifik inhibitorler gelistirilmis ancak etkililikleri yeterli
Bununla beraber klinik ¢alisma
asamasinda olan spesifik Akt inhibitérleri de vardir
(Nitulescu et al., 2016).

2.1.2. Ras/Raf/MEK/ERK yolagi1 (MAPK/ERK yolag1)
Ras/Raf/MEK/ERK yolagi
uyarilarin
Reseptorler aracilify ile alinan sinyal yolaktaki kinazlarin
(Raf ya da MAPKKK, MEK ya da MAPKK, ERK ya da
MAPK) seri fosforilasyonu ile ii¢ asamada niikleusa
ulastirilir.

inhibitorleri;

bulunmamustir.

hiicre disindan gelen

niikleusa aktarilmasina araciik eder.
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Sekil 1. PI3K/Akt/mTOR yolag1 ve downstream efektorleri (Harvey, 2019).

Ras’lar GTPaz aktivitesi gosteren proteinlerdir. Hiicrede
GTP bagh (aktif) veya GDP bagh formlar1 (inaktif) ile, iki
konformasyon arasinda gidip gelerek hiicre i¢i sinyal
iletimine aracilik ederler. Hiicre proliferasyonu, apoptoz,
migrasyon ve diferansiyasyon gibi hiicresel olaylarin
kontroliinde yer alirlar. Kanserde en sik goriilen formlar:
N-Ras, H-Ras ve K-Ras’tir. Ras aktivasyonunun en sik
olarak pankreatik (%90), tiroid (%50), kolon (%50),
akciger (%30) kanserlerinde ve AML'de (%30)
gorildiigi bildirilmistir (Asati et al, 2016). Hiicre
disindan gelen uyarilar sonucunda GTP baglanan Ras
Raf1 aktiflestirir. Kaskad, sirasiyla MEK ve ERK
aktivasyonlari ile devam eder (Sekil 2).

!l RAS
1
A-Raf, B-Raf,
MAPKKK C-Raf, Tpl-2
1
MAPKK MEK1/2
1
MAPK ERK1/2

Sekil 2. MAPK/ERK yolag: (Harvey, 2019).

Raf, MEK, ERK mitojenle aktiflesen protein kinazlar
(MAPK) olarak adlandirilirlar. Raf ve ERK serin/treonin
protein kinaz, MEK ise serin/tirozin/treoinin kinaz
siniflarinda yer alir.

Bu yolaktaki kinazlar1 hedef alan ilaclar; Vemurafenib,
Encoreafenib ve Dabrafenib BRAF inhibitorii, Trametinib,
Cobimetinib ve Binmetinib MEK inhibitorleridir (Yaeger
ve Corcoran, 2019). Klinik kullanimda etkilerini Ras
tizerinden gosteren molekiiller heniiz bulunmamakla
beraber (Keeton et al, 2017), erken doénem klinik
deneme asamasinda olan K-Ras (Kirsten Sigan Sarkoma
Viral Onkogen Homologu) inhibitorleri
(Lanman et al., 2020; Nagasaka et al., 2020).
2.1.3. Ubikitin-Proteazom yolagi

Ubikitin ve proteazom organizmadaki hasar gérmis ya
da  islevsel proteinlerin  atilmasinda
gorevlidirler. Hiicre i¢i proteinlerin yaklasik %80’i bu
yolakla degrade edilir. Yolagin, hiicre déngiisii, apoptoz,
transkripsiyon DNA onarimi gibi bir¢ok énemli hiicresel
olayda rolii oldugu bilinmektedir (Manasanch ve
Orlowski, 2017). Protein yikimi i¢in ilk asamada hedef
proteinler poliubikitin zincirleri ile etiketlenir. Bu
asamada  ubikitin  aktivasyonuna E1,  ubikitin
konjugasyonuna  E2, ve substrata
baglanmasina E3 enzimi aracilik eder. Poliubikitin bagh
proteinler 26S proteazomu icin hedeftirler ve sonug
olarak proteinlerin

mevcuttur

olmayan

ubikitinin

proteazom tarafindan yikimi
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gerceklesir.

In vitro ¢alismalarda proteazom inhibitérlerinin
tlimorlerde antiproliferatif ve pro-apoptotik etkileri
oldugu gosterilmistir (Manasanch ve Orlowski, 2017).
Bortezomib klinik kullanima giren ilk proteazom
inhibitértudiir. Proteazom inhibitérlerinin anti-kanser
etkilerinin tam mekanizmalarla ile
gerceklestirdikleri tam
mekanizmalarin aydinlatilmasi ve yeni molekiillerin
gelistirilmesi i¢in ¢alismalar devam etmektedir.
Proteazom disinda yolaktaki E1, E2 ve E3 enzimlerinin
de kemoterapdtik ajanlar icin hedef olabilecegi
onerilmistir. Bu dogrultuda da ¢alismalar devam etmekte
olup E3 immuno-modiilatorii olarak etkinlik gosteren
Talidomide ve Lenalidomid multipl myelomda kullanilan
onayli tedavilerdir (Morrow et al., 2015).
2.1.4.Hedgehog yolag1

Hedgehog (Hh) yolagi embriyonik gelisimin major
diizenleyicisidir. Embriyoda hiicre proliferasyonundan,
diferansiyasyonundan, doku paterni olusumundan
sorumludur. Yetiskinlerde de aktif olan bu yolagin doku
homeostatsisinin saglanmasinda énemli islevleri vardir
(Gupta et al,, 2010). Hh sinyal yolaginin temel elemanlari;
Patched reseptdii (Ptchl, Ptch2), Smoothened reseptor
(Smo), Hedhegog ligandlar1 (Sonic Hh, Indian Hh, Desert

olarak hangi
olarak bilinmektedir. Bu

SMOH inhibitorleri
Siklopamin
Vismodegib
Sonidegib
Saridegib
Glasdegib
BMS-833923
itrakonazol
C
\/ B
C 5 2
TR || |
SUFU
RN <:::)
PTCH ‘
’?\\ \‘5\5\‘!)
Sitoplazma
?I\ nNn
SMOH
VvV ;
r’,\
SM’\ 7
iy
P

Sekil 3. Hedgehog yolag: (Harvey, 2019).

Hh) ve represor komplekstir. Represor kompleks; GLI
(glioma-associated onkogen), SUFU (Supressor of Fused),
KIF7 (kinesin family member 7), PKA (protein kinaz A),
GSK3f3 (glikojen sentaz kinaz) ve CK1 (Casein kinaz
1)'dir. Ligand yoklugunda Smo Ptch tarafindan bazal
olarak inhibe edilir. Smo’ya liganda baglanmasini takiben
inhibisyon kalkar ve represor kompleksteki GLI serbest
hale gecer. Serbestlesen GLI niikleusa giderek hedef
genlerinin transkripsiyonunu indiikler (Sekil 3). Yolagin
ayrica Smo ligandlarindan bagimsiz olarak, mTOR, MAPK,
EGFR, FGF aracilig ile de aktiflestigi bildirilmistir (Skoda
etal, 2018).

Yolagin disfonksiyonun en sik olarak bazal hiicreli
karsinomlar ve medullablastomalar olmak tizere akciger,
prostat, meme, pankreas gibi kanser tiplerinde gorildigi
bilinmektedir (Gupta et al, 2010). Klinikte Smo
antoganistleri olan  Sonidegib ve  Vismodegib
kullanilmaktadir.

2.2. Terapotik Hedef Olarak Protein Kinazlar

Protein kinazlar sinyal iletiminde fosfat gruplarinin
transferinden katalitik
islevlerindeki bozuklugun kanser patofizyolojisinde rol
aldigy ilk olarak 1980’lerin basinda kesfedilmistir (Paul
ve Mukhopadhyay, 2004).

sorumlu enzimlerdir.

Hh ligand inhibitorleri

Robotnikinin
5E1 Ab
Hh
Hh
Hh
ANNHND
PTCH
?\SQ\%\") GLI inhibitorleri
GANT-58
GANT-61
Arsenik trioksit
HPI-1

Z

Nukleus
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Kanser arastirmalarinda déniim noktasi niteliginde olan
bu bulgu ile protein kinazlar tizerinde yapilan ¢alismalar
hiz kazanmis, kisa siirede yapisi ve islevleri hakkinda
birgok veri elde edilmistir. Protein Kkinazlar kiigliik
inhibitér molekiiller ve/veya monoklonal antikorlar i¢in
iyi birer hedeftirler Giliniimiizde protein kinazlarin
aktivitesini engellemeye yonelik bir¢ok tedavi yaklasimi
mevcuttur.

Protein kinazlar substratlarinda fosforilledikleri protein
rezidlisiine gore gruplara ayrilirlar. Tirozin Kkinazlar,
serin/treonin kinazlar ve karma tip kinazlar kanser
patolojisinde 6ne ¢ikan kinazlardir. Tirozin kinazlar da
kendi i¢inde reseptor tirozin Kkinazlar ve nonreseptor
tirozin kinazlar olarak ikiye ayrilirlar. Reseptor tirozin
kinazlar hiicre membranina bagh reseptorlerdir ve
yaklasik olarak 20 alt sinifi kapsayan genis bir ailedir.
Nonreseptor tirozin kinazlar ise sitoplazmada yerlesim
gosterirler ve baslica 9 alt simifa ayrilirlar (Gocek et al,,
2014). Reseptor kinazlar temel olarak
ekstraselliiler N-terminali, hidrofobik transmembranal

tirozin

bolge, sitoplazmik C-terminalinden olusur. Reseptoriin N-
terminali ligand baglama bdlgesidir ve farkli siniftaki
reseptor tirozin kinazlar arasinda degiskenlik gosterir. C-
terminali reseptoriin
sorumlu katalitik alani igerir ve biitiin reseptér tirozin

tirozin kinaz aktivitesinden
kinazlarda ortaktir. Reseptor tirozin kinaz molekiilleri
inaktif haldeyken monomerler halinde bulunurlar.
Ligandin  baglanmasiyla dimerize olan reseptor
molekiillerinin katalitik bolgedeki tirozin rezidileri
otofosforillenir.  Fosforile olan
yapilarinda SH2 ve PTB alanlari iceren efektor ve adaptor
molekiiller i¢in baglanma bdlgeleridir. S6z konusu
molekiillerin reseptére baglanmasiyla downstream
sinyal yolaklar1 aktif hale gelir. Kanserde rolii oldugu

tirozin rezidiileri

gosterilen baslica reseptdr tirozin kinzazlar EGFR,
VEGFR, PDGFR ve IRlerdir. Nonreseptor
kinazlarin yapist siniflar arasinda degiskenlik gdsterir,
Bununla beraber SH1, SH2 ve SH3 alanlarinda yiiksek
derecede homoloji gosterirler. SH1 enzimin Kkatalitik
bolgesi, SH2 fosfo-tirozin (P-tyr) baglama bolgesidir, SH3
protein-protein etkilesimlerine aracilik eder. Kanserde
one ¢ikan baslica nonreseptor tirozin kinazlar Src, Jak,
Abl, olarak siralanabilir. Her bir nonreseptdr tirozin
kinazin downstream yolag farkhilik gosterebilir ya da
ayni yolaklar farkli nonreseptor
tarafindan aktive edilebilir. Protein kinaz ailesinin diger
bir grubunu olusturan serin/treoinin kinazlar da, tirozin
kinazlar gibi, membrana bagl reseptor proteinler ya da
sitoplazmik proteinler olarak bulunabilirler. PI3K, Akt,
mTOR, Protein Kinaz C (PKC), MAPK, Raf ve AMPK
kanserdeki sinyal yolaklarinda en sik Kkarsilasilan
serin/treoinin kinazlar arasinda yer alir.

tirozin

tirozin Kinazlar

2.2.1.Reseptor tirozin Kkinazlar1 hedef alan
kemoterapotik ajanlar

Epidermal biiyiime faktéor reseptorii (EGFR)
inhibitorleri

EGFR ailesi ErbB1 (EGFR/ HER1), ErbB2 (HER2), ErbB3
(HER3) ve ErbB4 (HER4) olmak iizere 4 iiyeden olusur.

Bu reseptorlerin  otofosforilasyonu  PI3K/Akt ve
MAPK/ERK yolaklarin1 aktive eder. Skuamoz hiicreli
akciger karsinomlari, meme, kolorektal, epitelyal bas ve
boyun Kkanserlerinde asir1 ifadeleri s6z konusudur.
Tirozin kinaz inhibitérleri lapatinib ve gefitinib
(Seshacharyulu et al,, 2012) ayrica monoklonal antikolar
trastuzumab ve perutuzumab (Harvey, 2019) etkilerini
EGFR ve HER2'yi bloke ederek gosterirler.

Vaskiiler endotelyal biiyiime faktéor reseptorii
(VEGFR) inhibitorleri

VEGF anjiyogenezden sorumlu baslica faktorlerden
biridir. Anjiyogenez hem fizyolojik (embriyo, yara
iyilesmesi vb) hem de patolojik siireclerde (timor
dokusunda) goriilebilir. VEGF'nin her iki durumda da
roli oldugu bilinmektedir (Arora ve Scholar, 2005).
VEGFR farkl islevleri olan 3 alt gruba ayrilir. VEGFR-1
(FIt-1) endotel hiicrelerin migrasyonuna, VEGFR-2 (FLK-
1) endotel hiicre proliferasyonuna, VEGFR-3 ise lenfatik
damar olusumuna aracihk eder. VEGF'nin ¢ogunlukla
metastatik kolorektal kanser, metastatik renal hiicre
karsinomu, rekiirren ya da metastatik kiigiik hicreli
olmayan akciger kanseri ile iligkili oldugu bilinmektedir.
Tedavide kullanilan ilaglardan Sorafenib VEGFR-2 ve
VEGFR-3'i; Bevacizumab VEGF’yi inhibe
downstream sinyal yolaklarin aktive olmasini engellerler
(Baudino, 2015).

Platelet kaynakl biiyiime faktor reseptorii (PDGFR)
inhibitorleri

PDGF, VEGFye benzer sekilde, 6zellikle embriyonik
donemdeki anjiogenezde rol alir. Mevcut veriler
PDGFR'nin asir1 aktivasyonun yeni tiimoér olusumu ile
iligkili olduguna isaret etmektedir. PDGF reseptorlerinin
uyarilmasi ile MAPK ve JAK/STAT kaskadlari aktive olur.
Glioblastomada reseptoérlerin mutasyona ugradig1 ya da

ederek

ifadelerinin arttign bildirilmistir. PDGFR’yi hedefleyen
mevcut molekiillerin bir¢ogu multikinaz inhibitorlerdir.
Bunlardan Sunitnib, Sorafenin, Pazopanib, Cediranib,
Motesanib, Axitinib, Linifenib PDGFR'nin yanisira
VDGFR'’yi de hedef alir (Heldin, 2013).

FMS benzeri tirozin Kkinaz 3 reseptorii (FLT3)
inhibitorleri

FLT3 reseptorii major olarak hematopoesis ile iligkili
olaylara aracilik eder. Bir¢ok akut losemide asir1 ifade
edildigi, AML’de mutasyona ugradig1 bildirilmistir. Diger
reseptor tirozin kinazlarda oldugu gibi, FLT3’e ligand
baglanmasi sonucu PI3K ve MAPK yolaklar1 aktif hale
gelir. FLT3'0 hedef alan bir¢cok molekiil gelistirilmistir.
Bunlarin bir kismi selektif olmayan ajanlardir ve bu
yolaklardaki diger bilesenleri ya da reseptor tirozin
inhibe Gilteritinib, —quizartinib,
crenolanib ikinci jenerasyon protein kinaz
inhibitorleridir ve FLT3'U selektif olarak bloke ederler
(Antar et al., 2020).

Anaplastik lenfoma kinaz (ALK) inhibitorleri

ALK ilk olarak anaplastik biiyiik hiicreli lenfomada
(ALCL) kesfedimistir. Reseptoriin fizyolojik fonksiyonu
heniiz tam olarak bilinmemektedir. Sinir sistemi gelisimi
ALCL, NSCLC,

kinazlari ederler.

ile 1iliskili olabilecegi Onerilmistir.
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noroblastoma ve glioblastoma tiimorlerinde ALK
mutasyonlar1 bildirilmistir (Pulford et al., 2004). Diger
reseptor tirozin kinazlarda oldugu gibi ALK reseptor
aktivasyonu  downstream sinyal yolaklar1 olan
Ras/MAPK, PI3K/AKT ve JAK/STAT yolaklarinin
uyarilmasi ile sonuclanir (Solomon et al, 2014).
Crizotinib, Ceritinib, Alectinib, Brigatinib tedavide
kullanilan ALK inhibitérleridir.

2.2.2 Diger protein Kkinazlar
kemoterapotik ajanlar

Src (Steroid receptor coactivator) inhibitérleri

Src proteinleri nonreseptor tirozin kinaz ailesinin en
genis grubunu olusturur. Steroid hormon reseptorleri,
reseptor tirozin kinazlar, G proteini ile Kkenetli
reseptorler, Ras/Raf/Mek/Erk, PI3K/Akt yolaklar1 ve
STAT3 ile iliskili oldugu bildirilmistir (Parsons ve
Parsons 2004; Gocek et al, 2014) . Potent bir Src
inhibitoérd olan Dasatinib kronik myeloid 16semi ve akut
lenfoblastik  16semi  tedavisinde  kullanilmaktadir
(Montero etal., 2011).

Bruton’s tirozin kinaz (BTK) inhibitorleri

BTK’lar nonreseptor tirozin kinaz sinifinda yer alan
protein kinazlardir. B lenfosit hiicre gelisiminde ve B
hiicre reseptorlerinden (BCR) gelen sinyallerin hiicre
icine aktarilmasinda rol alirlar. BCR sinyal yolagi B

hedef alan

hiicreli 16semi ya da lenfomalarda malign hiicrelerin
gelisimine aracilik eder (Burger ve Wiestner, 2018). BCR
stimiilasyonun PI3K/Akt,/mTOR MAPK/ERK, NF-«kB
yolaklarim1 aktive ettigi ve JAK proteinleri ile de
etkilesimde oldugu gosterilmistir (Seda ve Mraz, 2015).
Klinik kullanimda olan BTK inhibitorleri; Ibrutinib ve
Acalabrutinib’in BCR’leri ve iligkili oldugu downstream

sinyal  kaskadlarimin  aktivasyonunu  dnledikleri
gosterilmistir.

Siklin bagiml kinaz (CDK) inhibitérleri

CDK’lar serin/treoinin kinaz ailesinde yer alan

proteinlerdir. Siklinlerle beraber hiicre dongiisiiniin
diizenlenmesinde gorev alirlar. islev gdrebilmeleri icin
siklinle kompleks olusturmalar: gerekir. Aktif siklin-CDK
kompleksi hiicrede DNA replikasyonu ve mitozda roli
olan proteinleri fosforile eder. Siklin-CDK kompleksinin
artmis boéliinmesiyle
sonuglanir. Cesitli kanser tiplerinde Siklin D seviyelerinin
yiikseldigi, CDK4 ve CDK9 artig
bildirilmistir (Canavese et al.,, 2012; Sanchez-Martinez et
al,, 2015). Bu dogrultuda CDK aktivitesinin inhibisyonu
kanser tedavisi igin iyi bir hedef olarak goriilmektedir.
1990’lardan beri bir¢ok CDK inhibitorii gelistirilmis ve
calismalar devam etmektedir (Sanchez-Martinez et al,
2015). Ribosiklib, Palbosiklib, Abemasiklib hormon
duyarli metastatik meme kanseri tedavisinde kullanilan
CDK4/6 inhibitorleridir (Harvey, 2019).

AMPK (AMPK ile aktive olan protein Kkinaz)
inhibitorleri

aktivitesi  kontrolsiiz  hiicre

aktivitesinin

AMPK hiicre i¢i enerji dengesinin idamesinde gorev alan,
serin/treonin kinaz ailesinden bir enzimdir. AMPK
aktivasyonun cesitli kanser tiplerinde tiimor gelisimini
Molekiiler diizeyde yapilan

onledigi bildirilmistir.

calismalarda AMPK’nin hiicre ici sinyal yolaklar1 ve bu
yolaklardaki elemanlar ile etkilesimde oldugu, mTOR'u
ve siklin bagiml kinazi inhibe ettigi, p53’li aktive ettigi
gosterilmistir (Rehman et al,, 2014). Apoptotik, otofajik
ve anti-timoral etkileri bu yolaklarla olan etkilesimleri
ile agiklanmistir. Eldeki veriler dogrultusunda kanser
tedavisinde AMPK aktivasyonun hedeflenebilecegi 6ne
slriilmistiir. Buna paralel olarak da epidemiyolojik
calismalardan elde edilen veriler de AMPK aktivatorii
Metformin’in hastaligin o6nlenmesinde ve tedavisinde
yararli olduguna isaret etmektedir (W Li et al.,, 2015).

2.3. Diger molekiiller yapilar1 hedefleyen
kemoterapétik ajanlar

2.3.1. Steroid reseptor antagonistleri

Steroid hormonlarinin ve reseptorlerinin kanserdeki rolii
uzun yullardir bilinmektedir. Meme kanseri o6zellikle
progesteron ve Ostrojen, prostat kanseri androjen ile
iligkilidir (Harvey, 2019). Steroid reseptorlerinin bir alt
grubu niikleer reseptorlerdir. Niikleer reseptorler
sitoplazma ya da niikleusta yerlesim gosterirler. Ligand
baglanmasini takiben aktif hale gelen niikleer steroid
reseptorler niikleusta transkripsiyon faktorlerini modiile
ederek gen ekspresyonu ile ilgili siiregleri etkilerler.
Transkripsiyon faktorlerinin (TF) ve bu faktorleri
modiile eden proteinler onkojenik sinyalizasyona da
aracilik ederler (Levitzki ve Klein, 2010). TF modiilatori
olan  steroid hiicre
metastasis, anjiyonegez gibi olaylar1 stimiile eder. Bu
dogrultuda TF’ler ve TF modiilatorleri kemoterapotikler
icin molekiiler birer hedeftirler. Steroid reseptor
yanitinin Src proteini ve EGFR, IGFR gibi tirozin kinaz
reseptorleri ile iliskili oldugu bilinmektedir. Ayrica
yapilan c¢alismalarda steroid reseptorlere ligand
baglanmasi ile Erk ve PI3K yolaklarini aktive edildigi

reseptorleri proliferasyonu,

bildirilmistir (Fox et al., 2009). Ostrojen antogistleri olan
tamoksifen, fulvestrant meme kanseri basta olmak iizere
cesitli kanser tiplerinde kullanilmaktadir. Bu ilaglarin
etki mekanizmlar1 kompleks olmakla beraber s6z konusu
sinyal yolaklarini etkilemeleri miimkiindiir.

2.3.2. Toll benzeri reseptor (TLR) agonistleri

TLR’ler dogal ve kazanmilmis bagisiklik yanitlarinin
olusturulmasinda gérev alan reseptérlerdir. insanda 10
adet alt tipi oldugu tespit edilmistir. Son yillarda
TLR’lerin immiin sistem hiicrelerinin yanisira timor
ifade edildigi gosterilmistir. TLR
aktivasyonunun hiicrede NF-kB yolagini aktive ettigi
bilinmektedir (Lu 2014; Du, Jiang et al, 2016). Bununla
beraber reseptér aktivasyonun timoér hiicrelerinin
proliferasyonuna aracilik ettigi gibi bazi durumlarda anti-
tlimor etkilerinin oldugu da bildirilmistir (Park et al,
2014). Bu dual etkinin mekanizmasi tam bilinmemekle
beraber TLR agonistleri olan Imiquimod ve BCR klinikte
kullanilmaktadir.

2.3.3. Bcl2 protein inhibitérleri

Bcl2 protein ailesi hiicrede apoptoz ile iliskili olaylarda
rol alirlar. Anti-apoptotik (BCL-2, BCL-X) ve pro-
apoptotik (BAD, DID, BAX, BAK, PUMA) islevleri olan
bircok Bcl2 proteini

hiicrelerinde de

tanimlanmistir. Kanserde bu
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proteinlerin ifadesinin degistigi gézlemlenmistir (Yip ve
Reed, 2008). Tiimor hiicrelerinde apoptozu indiikleyen
kemoterapi ve radyasyon terapisi ile birlikte Bcl2
proteinlerini hedefleyen molekiillerin kullanilmasinin
yararli olabilecegi 6ne siirtilmiistiir (Thomas et al,, 2013).
Bcl2 proteinlerini hedefleyen aday molekiiller yolaktaki
anti-apoptotik proteinlerin aktivitesini azaltarak veya
pro-apoptotik  proteinlerin  aktivitesini
gosterirler. Kronik lenfatik 16semi tedavisinda kullanilan
Venetoclax Bcl2 inhibitoriidiir (Ashkenazi et al,, 2017).

artirarak

3. Potansiyel Molekiiler Hedefler ve Aday

Kemoterapotik Ajanlar

3.1. JAK-STAT Yolag:

Janus kinaz’lar (JAK) nonreseptdr tirozin kinazlardir.
Hiicre disindan gelen sitokin aracili sinyallerin niikleusa
iletilmesinde rol alirlar. Kendi icinde JAK1, JAK2, JAK3 ve
Tirozin Kinaz 3 (TYK2) olmak {lizere dorde ayrilirlar.
Farkli gruplardaki bu JAK'lar farkl sitokin reseptorleri ile
iliskilendirilmistir. ~ Hiicre = membraninda
reseptorlere ligandin baglanmasi ve dimerizasyonu
JAK'larin fosforliasyonunu Aktiflesen Jak
reseptdriin tirozin kinaz rezidiisiinii fosforiller. Boylece
reseptorler, STAT gibi yapisinda SH2 alami iceren
proteinlerin baglanmasi i¢in uygun hale gelir. STAT lar
(signal transducer and transcription factor) hiicrede

bulunan

indtkler.

immiinite, proliferasyon, apoptoz ve diferansiyasyon gibi
siireclerde gorev alan transkripsiyon faktorleridir.
STAT1, STAT2, STAT3, STAT4, STAT5a, STATSb ve
STAT6 olmak lizere tanimlanmis 7 adet STAT proteini

bulunmaktadir. STAT’larin N-terminali DNA baglanma
bolgesi, SH2 alani STAT-reseptor, STAT-STAT, STAT-JAK
etkilesimlerinden bolgelerdir. = STAT’lar
reseptdre baglanmalarinin ardindan JAK'lar tarafindan
fosforillenir. Fosforile STAT’lar reseptorden ayrilir

sorumlu

hetero- ya da homodimerler halinde niikleusa gecerler.
Burada gen ekspresyonu ile ilgili siirecleri regiile ederler
(Sekil 4).

JAK/STAT yolaginin l6semi, akciger, gastrik, prostat ve
kolon kanserleri ile iligkili oldugu bildirilmistir (Xin et al.,
2020). JAK-STAT yolagi kanser disinda inflamatuvar
barsak hastaligi, romatoid artrit, multipl skleroz, gibi
sitokin iligkili hastaliklarda da rol alir. Bu hastaliklarda
kullanilan bir¢ok JAK ve STAT inhibitérii molekili
mevcuttur, fakat kanser terapisi icin JAK-STAT yolagini
hedef alan onaylanmis molekiiller hentiz
bulunmamaktadir. Bu dogrultuda JAKlari, ayrica STAT3
ve STAT5’i hedefleyen molekiiller tizerinde ¢alismalar
devam etmektedir (Groner ve von Manstein, 2017; Xin et
al.,, 2020).

3.2. Niikleer Faktor Kappa B (NF-kB) Yolag:

NF-kB protein kompleksi hiicrede dogal ve kazanilmis
bagisiklhik yanitlarin diizenlenmesinde rol alan bir
transkripsiyon faktoriidiir. Pro-inflamatuvar sitokinler ve
viral proteinlerin varhginda, DNA hasari gibi durumlarda
TNF, TLR, T hiicre reseptorleri araciligiyla NF-xB yolagi
aktive olur. Uyaranlarin yoklugunda NF-kB, inhibitér
protein olan IkB ile kompleks halinde sitoplazmada

F Js o

00 i

‘ STAT
Y Sitokin reseptori

Sekil 4. JAK-STAT yolag: (Harvey, 2019).

Nikleus

bulunur.
a E Plazma membrani

Sitoplazma

R -immiin yanit

w—,

-Apoptosis
-Proliferasyon
-Anjiyogenez

-inflamasyon
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Reseptore ligand baglanmasi IkB fosforilasyonu,
ubikitinasyonu, NF-kB'nin kompleksten ayrilmasi ve
niikleusa transferi ile sonuglanan bir dizi olay: indiikler.
NF-kB'nin stirekli uyariminin gesitli kanser tiplerinde
goriildiigii bilinmektedir. NF-kB'nin PI3K/Akt, EGFR,
STAT3 gibi diger sinyalizasyon yolaklar1 ve elemanlart ile
iletisim halinde oldugu gdosterilmis, s6z konusu asiri
aktivitede upstream sinyal yolaklarinin kismen roli
oldugu onerilmistir (Li et al, 2015). NF-kB'nin normal
hiicrelerdeki islevi nedeniyle yolagin asir1 inhibisyonun
ozellikle immiin sistem depresyonu gibi istenmeyen
etkilere yol agmasi1 miimkiindiir. Spesifik olarak NF-kB’y1
hedefleyen ilagarin diger kemoterapétilk ajanlarla
birlikte etkili bir yaklasim olacagi
distinilmektedir. Bu dogrultuda yolagi hedefleyen
immonumodiilatérlerin  ve  kinaz inhibitdrlerinin
gelistirilmesi icin ¢alismalar devam etmektedir.
3.3.NOTCH Yolag:

NOTCH sinyalizasyonu embriyogenesis ve hiicreler arasi
iletisimin saglanmasinda kritik 6éneme sahiptir. Cesitli

kullaniminin

organ sistemlerinin gelisiminde rol aldig1 gdsterilmistir.
NOTCH reseptorleri reseptorlerdir.
Reseptoriin bolgesine ligandin
baglanmasini takiben intraselliler kismi ayrilir ve
niikleusa gider. Burada proliferasyon,

transmembranal
ekstraselliiler

survival ve
diferansiyasyon gibi olaylarla iligkili genleri regiile eder.
Yolagin kanser patolojisindeki roliiniin kanser tipine gore
degistigi diisiiniilmektedir. Literatiirde NOTCH'un hem
onkojenik nitelikte oldugu hem de timor supresyonu
yaptigina iliskin veriler mevcuttur (Nowell ve Radtke,
2017). NOTCH yolagini hedefleyen gama-sekretaz
inhibitorleri ~ klinik  calismalarda
(Krishnamurthy ve Kurzrock, 2018).
3.4. Wnt/ f3-Catenin Yolag1
Wnt/B-Catenin sinyal yolag1 hiicrelerin normal biiyiime
ve gelismesi icin gereklidir. B-Catenin Wnt varliginda
transkripsiyon faktorleri ile kompleks olusturarak gen

denenmektedir

ekspresyonunu modiile eder. Wnt bulunmadigl
durumlarda B-Catenin fosforilasyona ugrar ve
proteazomlar tarafindan degrade edilir. Yolagin

Hedgehog ve Notch yolaklar1 ile o6nemli derecede
kesistigi bildirilmistir (Krishnamurthy ve Kurzrock,
2018). Cesitli antikorlar ve kii¢iik molekiiller i¢in hedef
olarak goriilmektedir. Hem Wnt/B-Catenin kompleksini,
hem de Wnt ve fR-Catenin’i ayr1 ayr1 hedefleyen
inhibitorlerle yapilan calismalar devam etmektedir.

3.5. Insillin Reseptérii (IR) ve Insiilin benzeri
Bilyiime Faktor Reseptérii (IGFR1) inhibitorleri

Reseptor tirozin kinaz ailesinden olan Insiilin ve IGF de
etkilerini major olarak PI3K/Akt, mTOR ve MAPK
yolaklar: araciligl ile gosterirler. IR ve IGFR yolaklarinin
meme, prostat, kanser,
sarkomasi, rabdomiyosarkoma ve kii¢ilik hiicreli olmayan

over ve Kkolorektal Ewin
akciger karsinomlar: ile iliskili oldugu bilinmektedir.
Heniliz IR ve IGFR’yi hedefleyen onaylanmis terapiler
mevcut degildir. Tirozin kinaz inhibitérii linsitinib ve
monoklonal antikor cixutumumab aday molekiiller
arasinda yer alir (Harvey, 2019).

3.6. Fibroblast Biiyiime Faktor (FGF) Reseptorii
inhibitérleri

FGFR’ler de reseptor
siniflarindan biridir. Embriyonik gelisim, diferensiasyon,
proliferasyon, sag kalim, migrasyon ve anjiyogenesis gibi

tirozin Kkinaz ailesinin alt

cesitli fizyolojik stlireclerde gorev alirlar. Downstream
efektorleri, diger bliylime hormonlarinda oldugu gibi,
PI3K/Akt, mTOR, MAPK ve fosfolipaz bilesenlerini
kapsar. Asir1 FGF sinyalizasyonu gastrik, akciger ve
meme gibi cesitli kanser tipleri ile iliskili bulunmustur
(Harvey, 2019). FGFR’yi hedefleyen
antikorlarlar ve kii¢iik inhibitér molekiillerin denendigi
calismalar heniiz Faz 1/2 asamasinda olup elde edilen
veriler umut vaat edicidir (Touat et al,, 2015).

3.7. Hepatosit Biiyiime Faktor (HGF) /Met Reseptorii
inhibitérleri

Met reseptor tirozin kinaz ailesinin diger bir liyesidir.
Epitelyal ve endotel hiicrelerde bulunur, tek ligandi
HGF'dir. Major olarak Ras/Raf/MAPK ve PI3K/Akt
kaskadlar1 ile iliskili oldugu bilinmektedir. Normal
hiicrelerde  Met diisiik
seviyelerdeyken patolojik durumlarda artar. Klinik
calismalarda Met aktivasyonunu azaltmaya yonelik farkl
stratejiler denenmektedir. Direkt olarak HGF ya da Met'e
baglananan antikorlar ve reseptdriin kinaz aktivitesini
inhibe eden Met
secenekleridir (Harvey, 2019).

3.8. Glikojen Sentaz Kinaz-3 (GSK-3) inhibitorleri
GSK-3 serin/treonin kinaz sinifindan bir nonreseptoér
kinazdir. Metabolizma, hiicre doéngiisiiniin idamesi,
migrasyon, diferensaiasyon ve embriyogenesis gibi
stireglerde roli vardir. Kolorektal, pankreatik, over ve
meme kanserleri ayrica melanoma ve glioblastoma ile
iliskili bulunmustur. Kanser haricinde noérodejeneratif,

monoklonal

ifadesi ve  aktivitesi

inhibitérleri potansiyel tedavi

psikiyatrik ve inflamatuvar hastaliklarda da rolii oldugu
bilinmektedir. PI3K/Akt, MAPK, Wnt/(3-Catenin, Notch ve
Hedgehog yolaklar1 etkilesimde oldugu gosterilmistir
(Mccubrey et al, 2014). Kanserde hem onkojenik hem
timor baskilayicr ozellikleri oldugu bildirilmis, hiicre
icinde bir¢ok yolakla etkilesimde olmasindan dolay1
inhibisyonun cesitli etkileri olabilecegi dngoriilmiistiir.
Bununla birlikte in vitro ¢alismalarda GSK-3'li hedefleyen
kiigiik etkili  oldugu
bulunmustur. inhibitorlerinin

inhibitérler ~ molekiillerin
Bu dogrultuda GSK-3
denendigi devam eden ya da planlanan klinik ¢alismalar
mevcuttur.

3.9. Protein Kinaz C (PKC) inhibitérleri

PKC'ler bir¢cok farkh olayda gorev alan
serin/treonin kinazlardir. Klasik, konvansiyonel ve atipik
olmak {izere 3 alt sinifa ayrilirlar. Bu alt siniflarin sinyal
kullandiklar: mesajcilar  farklihk
gosterir. Kanser disinda kardiyovaskiiler, immiin ve
inflamatuvar hastaliklarin tedavisi icin de terapotik hedef

hiicresel
ikincil

iletiminde

olarak goriilmektedirler. PKC izozimleri kanserli hiicrede

direkt veya indirekt olarak migrasyon, invazyon,
proliferasyon ve apoptoz gibi slireclerle
iliskilendirilmistir. PKClerin molekiiler diizeydeki

islevleri komplekstir. Ras/Raf/MEK/ERK ve PI3K/Akt
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mTOR da dahil olmak iizere fazla sayida yolakla etkilesir.
Yapilan bir¢cok calismada farkli PKC izozimlerinin farklh
kanser tiplerinde artmis oldugu gosterilmistir (Kang,
2014). Eldeki veriler dogrultusunda PKC’lerin hem tanida
biyobelirte¢ olarak hem de tedavide molekiiler birer
hedef olarak kullanilmasi mimkiindiir. Mevcut PKC
inhibitorlerinin  klinik heniiz
degildir. Farkli izozimleri hedefleyen daha spesifik
molekiillere ihtiya¢ vardir ve ¢alismalar bu dogrultuda
devam etmektedir.

etkililigi kanitlanmig

3.10. Aurora Kinaz inhibitorleri

Aurora kinazlar serin/treonin kinaz simifinda yer alirlar.
Hiicre boliinmesi sirasinda ig iplikciklerinin olusumuna,
mikrotiibiillerin stabilizasyonuna ve kromatidlerin dogru
ayrismasina aracilik eden mitotik regiilatorlerdir. Hiicre
doéngiisiiniin gesitli fazlarinda seviyeleri artis ve azalis
gosterir. Aurora Kinaz A, Aurora Kinaz B ve Aurora Kinaz
C olmak iizere iige ayrilirlar. Yapilan ¢alismalarda Aurora
kinaz ifadesinin arttigl goézlenmistir. Karaciger, akciger,
prostat, over ve pankreatik kanserlerle iliskili olduklari
bildirilmistir. Aurora A Ras/Raf/MEK1/ERK/MAPK
yolaginin downstream efektoriidiir (D’Assoro et al,
2016). Ayrica NF-xB yolag aktive eder. Tiimor baskilayici
p53 genini de stabilize ettigi bildirilmistir. Bu veriler
dogrultusunda Aurora Kinazlar anti-timér hedefler
olarak gorilmektedir. Aurora kinaz inhibitdrlerinin
denendigi erken doénem klinik c¢alismalar devam
etmektedir.

3.11. Heat Shock Protein 90 (Hsp90) inhibitorleri
Hsp’ler hiicresel stres durumlarinda ortaya ¢ikan
saperon proteinlerdir. Saperonlar hiicrede protein
homoestasizinin korunmasinda gorev alirlar. Hasarli
proteinlerin katlanmasi ya da degradasyonundan, sinyal
molekiillerinin post-translasyonel modifikasyonlarindan,
transkripsiyonel komplekslerin birlesmesi-
ayrilmasindan ve immunojenik proteinlerin
modiilasyonundan sorumludurlar. Yapilan ¢alismalarda
timorlerin Hsp’leri artisina neden oldugu gosterilmis ve
HSP’lerin hiicrelerinin hayatta kalmasina,
biiylimesine, metastaz yapmalarina aracilik ettigi one
sirtilmiistiir (Mahalingam et al.,, 2009).

Her2, c-Src, Bcr-Abl, C-Raf, B-Raf, CDK4, PKB/Akt ve
steroid hormon reseptorleri gibi onkogenik proteinlerin
de islevlerini siirdiirebilmek igin saperon proteinleri
kullandig1 gosterilmistir (Levitzki ve Klein, 2010). Hsp90
inhibisyonu ile s6z konusu onkogenik proteinlerin
islevsiz hale getirilmesi, sonug olarak PI3K/AKT ve Ras-
Raf-ERK-MEK gibi sinyalizasyon yolaklarinin
aktivasyonun 6nlenmesi miimkiin olabilir. Bu dogrultuda
Hsp90 inhibitoérii olan Gamitrinib’in diger anti kanser
ajanlarla birlikte kullaniminin klinikte etkili olabilecegi
onerilmistir (Siegelin, 2013; Park et al. 2014).

tumor

4. Sonug ve Oneriler

Kanser dogasi geregi karmasik ve tedavisi zor bir
hastaliktir. Konvansiyonel kemoterapétiklerin
kullanildig1 geleneksel tedavi yaklasimi her zaman
yeterince etkili ve spesifik degildir. Hastaligin molekiiler

mekanizmalarinin aydinlatilmaya baslanmasi ile hedefe
yonelik tedavi yaklasimlar1 popilerlik kazanmaya
baslamis, bu alanda bir¢ok ¢alisma yapilmis ve yapilmaya
edilmektedir. kadar hastaligin

patofizyolojisinde rol alan yolaklar ve iligkili proteinler

devam Gliniimiize

hakkinda birgok Dbilgi edinilmis ve bu bilgiler
dogrultusunda yeni ilaglar gelistirilip kullanima
sunulmustur. Bu alanda karsilasilan en biylik

glicliikklerden biri hiicre i¢i sinyal aginin kompleks
yapisidir. Yolaklarin birbirleri ile stirekli iletisim halinde
olmasi1 etkili ve spesifik kemoterapdtik ajanlarin
gelistirilmesini zorlastirir. Bununla beraber mevcut
veriler umut vaat edicidir, devam eden ve gelecekteki
arastirmalarda eksik kalan pargalarin tamamlanip bu

alanda ilerleme kaydedilmesi miimkiin goziikmektedir.
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1. Introduction

Fever is one of the body’s defense mechanisms. It is not
only a ‘symptom’ but it is also referred to as a ‘disease’
itself. Because, pediatric patients, respiratory distress,
metabolic acidosis, hypoglycemia that may develop due
to  hypothermia,
coagulopathy and wound site compared to adults against

hypoxemia, cardiac disorders,
complications such as infection is more vulnerable
(Bajwa, 2016). Fever occurs when there is an imbalance
in the thermoregulation center that controls the body
temperature in response to several factors such as
infection, edema, and tissue damage (Gokcay, 2001;
Husain and Coleman 2002; Yal¢in 2002). Fever helps the
body to fight against infections by altering the ideal
reproductive environment for microorganisms (Kara,
2003).

Hypothermia is a decrease in the body temperature
below 35°C (Girisgin, 2006; Chawla et al,, 2020). If the
child is constantly exposed to a cold environment, it also
causes hypothermia. Moreover, head trauma, brain
tumors, stroke, hypothyroidism, low blood sugar levels,
adrenal gland insufficiency, hormonal diseases such as
diabetes, serious inflammatory diseases, and drug
intoxications are important risk factors for hypothermia
(Schnuelle et al., 2019).

Peri-operative hypothermia in pediatric patients has
been identified as the cause of negative consequences.
Peri-operative hypothermia, prolonged hospitalization

increasing the health expenses, increased transfusion
requirement, surgical site infection increase the risk and
mortality. Heat does not show a homogeneous
distribution in the human body. While the heat is
concentrated in the core and head regions, it is lower in
the peripheral regions (Galante, 2007). That’ s way
mortality increases four times in adult patients with
hypothermia, complication rates for sepsis, and
myocardial infarction are reported as doubled. Pediatric
patients are more likely to experience unwanted
hypothermia than adults during surgical interventions
are known to be at risk. The frequency of hypothermia in
children varies between 42% and 60%. Hypothermia in
pediatric patients occurs due to decreased weight-body
surface area ratio and insufficient subcutaneous adipose
tissue. The risk of hypothermia is higher in pediatric
patients. Peri-operative inhibit
thermogenesis, resulting in vasodilation and muscle
relaxation. In a study, among 530 patients, 78 (52%) of
them had intraoperative hypothermia (Pearce et al,
2010). In a different study, it was stated that internal
invasive intervention, age, prolonged anesthesia, blood
hypothermia,
‘decreased body temperature’ in children (Leslie and
Sessler 2003; Sessler and Forced, 2013; James 2020).

Symptoms of hypothermia are deceleration in body
movements and coordination, awkwardness, dizziness,
numbness responsiveness to stimuli, slow heart rate,

anesthetics

and blood transfusion decrease the
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slow breathing, confusion, or loss of consciousness
(Frank, 2001). The physiological effects of hypothermia
depend on many factors. Physiological effects of
hypothermia are given in Table 1 (Cobbe, 2012; AST,
2015).

Table 1. Physiological effects of hypothermia

Metabolic Shivering in the postoperative
period increases body oxygen
consumption by 40%.

Reduces ventilator response to
carbon dioxide. Each degree of

cold reduces the oxygen solubility

Respiration

(amount of dissolved 02) in the
blood.
affinity of hemoglobin.

Activation of the sympathetic
increases the

It reduces the oxygen

Adrenergic

nervous system
release of norepinephrine by
100% - 500%. There is little or no
adrenomedullary

(epinephrine and

response
cortisol are
unchanged).
Systemic and
vasoconstriction

Cardiovascular pulmonary
develops.
Arterial blood pressure increases.
The risk of
arrhythmias increases. The risk of
myocardial ischemia and cardiac
mortality increases.
Platelet function is impaired. The

function of coagulation factors is

ventricular

Coagulation

impaired. Fibrinolysis develops.

The function of neutrophils and
macrophages is impaired. The
amount of oxygen in the tissues
decreases. The risk of bacterial

Immune system

wound infection increases.
effect
blockers is
duration of
neuromuscular

Pharmacokinetics  The of neuromuscular
enhanced. The

action of

blockers is
prolonged. For inhaled
anesthetics, the minimum alveolar
concentration is reduced. Renal
blood flow decreases. Liver

functions are reduced.

2. Evidence-Based Practices in Children

with Hypothermia

2.1. Passive Insulation

While cotton-wool blankets, stockings, and caps are used
in services and recovery units; surgical pads, metal-
reinforced plastic ortular deamel operating rooms can be
used. With passive insulation, heat loss can be reduced by
up to 30% (Wittetal,, 2013).

2.2. Active Heating Techniques

Hot air as one of the active heating methods reduces the
heat loss by radiation in blowing systems, it also provides
an increase in temperature through convection. These
systems are; hot air systems, electrical caps (resistive
systems), heat-releasing, intravenous fluid, blood, blood-
product heaters,
exchanger filters (Horn et al.,, 2012).

Special and suitable heating devices are recommended
for use with blankets. Low body temperature is detected
during the operation period. The blankets are effective
devices to warm the patients actively. For example, the
blankets can be used as a heating device in operations
related to the abdomen, lower chest, upper extremity,
head, and face in extremity surgery (Horn et al., 2012).
The second form of active heating is resistive systems
(electric, carbon fiber, gel, etc. covers). Some resistive
systems may contain water or a special gel. It has been
determined that patients may be burnt due to active
warming. Because of the electric wires, it is not suitable

(heat energy pads, heat-moisture

to use the covers. In the material produced with resistive
systems; carbon fiber control units alternatives such as
heated blankets suitable size, chest arm blankets are
preferred (Hooper et al., 2010).

In studies on hypothermia, the mean of the body
temperatures compared to patient groups was 0.41°C
(moderate evidence) in the first 30 min after induction
and 0.51°C higher in the first hour (medium level of
evidence) (Matsuzaki et al, 2003). Evidence-based
studies on hypothermia prevention methods are given in
Table 2 (Hooven, 2011; Witt et al,, 2013).

3. Evidence-Based of Hypothermia Nursing

Management

Prolonged hypothermia morbidity and
mortality. Prevention of possible complications and to
ensure the comfort of surgical patients are important to
improve the results. In children, normothermia can be
maintained according to evidence-based guidelines. It
requires a multidisciplinary approach. (Matsuzaki et al,,
2003; Hooper et al., 2009).

Identifying risk factors for hypothermia to measure the
body temperature from the recommended areas, to
determine the basic comfort level of the child and

increases

evaluation of the signs and symptoms of hypothermia are
essential. Moreover, application of passive and active
heating methods, ringing the room temperature to a level
where the patient will not get cold, taking protective
measures to maintain normal body temperature for
patients and caregivers, and to share these identified risk
factors with the surgical team have great importance in
clinical practice (Hooper et al., 2009).
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Table 2. Evidence-based studies on methods for preventing hypothermia

Author(s) Study Type Number of Cases Method Result
Lars Witt et al Prospective 190 Intraoperative Decrease in
(2013) multicenter Hot Air Blown unwanted
observational study System hypothermia
Wong et al. (2007) RCC 103 Preoperative Decrease unwanted
period hypothermia carbon
polymer bed reduced
blood loss
Leeth etal. (2010) RCC 105 Postoperative Body temperature is
period; hot air the same amount of
blowing system increase in thermal
comfort, cost
reduction
De Witte et al RCC Preoperative Postoperative
(2010) period; carbonfiber  period; hot air blown
blanket body
temperature
increase
Hooven (2011) Cohort 149 Postoperative An increase in body

period; hot air
blowing system

temperature

4. Conclusion

Using evidence-based guidelines about hypothermia in
pediatric groups, determining and applying appropriate
warming methods according to body temperature,
shortening the time to reach normal body temperature
will provide a healthier direction of the process. These
activities will positively affect the success of the surgical
intervention and the healing process by reducing the
frequency of complications caused by hypothermia. For
further studies, it is recommended that hypothermia and
peri-operative should be
effectively in pediatric patients. It is recommended to
determine the methods and practices.

hypothermia managed
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Ozet: Kardiyovaskiiler hastalik (KVH)'lar, diinyada yiiksek morbidite ve mortaliteye neden olurlar. Son arastirmalar, KVH
patogenezinde dairesel RNA (circRNA)'larin fonksiyonlarina odaklanmistir. CircRNA'lar, kovalent olarak kapali halkasal yapiya sahip,
dokuya ve gelisimsel asamaya 6zgl farkl ifade/ekspresyon profili olan kodlama yapmayan RNA (ncRNA)'lardir. Serbest uglarinin
olmamasi, dogrusal transkriptlerle karsilastirildiginda daha fazla stabilite sagladigindan, circRNA’lar gelecekte ideal terapotik hedef
adaylaridir. Bu ¢alismada circRNA'larin biyogenezi, biyolojik 6zellikleri ve KVH patogenezindeki etki mekanizmalart ile ifade diizeyleri
derlenmistir. Yapilan ¢alismalar circRNA'larin KVH'nin ilerlemesinde yakindan rol oynadigini ve KVH i¢cin umut verici biyobelirtecler

olabilecegini dogrulamistir. Bu bulgular gelecekte KVH'nin 6nlenmesi, teshisi ve terapotik miidahalesi i¢in yeni bir yol saglayabilir.

Anahtar kelimeler: Dairesel RNA, Kardiyovaskiiler hastalik, Patogenez

New Epigenetic Markers for Cardiovascular Diseases: Circular RNAs

Abstract: Cardiovascular disease causes high morbidity and mortality in the world. Recent researches have focused on the functions of
circular RNAs (circRNAs) in KVH pathogenesis. CircRNAs are noncoding RNAs (ncRNAs) that have a covalently closed ring structure,
tissue and developmental stage specific different expression profile. Since the absence of free ends provides greater stability compared
to linear transcripts, circRNAs are ideal biomarkers and therapeutic target candidates in the future. In this study, the biogenesis and
biological properties of circRNAs, their mechanisms of action and expression levels in KVH pathogenesis were reviewed. Studies have
confirmed that circRNAs play a role in the progression of CVD and can be promising biomarkers for CVD. These findings may provide a
new avenue for CVD prevention, diagnosis, and therapeutic intervention in future.
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circRNA'lar tespit edilmistir. CircRNA'lar i¢in tahmin,
tespit etme ve tarama amagli biyoinformatik yontemlerin
hizli gelisimi, farkll tiir circRNA'larin kesfedilmesini

1. Giris
Kardiyovaskiiler hastaliklar (KVH), diinya c¢apinda
Olimlerin 6nde gelen nedenlerinden biri olmaya devam

etmektedir. Son yillarda circRNA'larin gesitli KVH’larla kolaylagtirmaktadir. Ayrica son yapilan ¢aligmalarda

iliskili oldugunu gésteren bazi calismalar yaymlanmaya cesitli hastaliklarin patolojik ve normal kosullarinda

baslanmistir (Wang ve ark., 2016a; Devaux ve ark., 2017;
Fan ve ark, 2017; Li ve ark, 2018). CircRNA'nin
kardiyovaskiiler sistem {izerindeki etkisi ile ¢ok az
fonksiyonel ¢alisma bulunmaktadir. CircRNA'min daha
kapsaml bir sekilde anlasilmasi, KVH'ler i¢in circRNA
kaynakl terapotik
gelistirilmesinin temelini olusturacaktir (Altesha ve ark,,
2018).

CircRNA'lar, mesajct RNA (mRNA)'nin geriye splaysi

tanisal ve miidahalelerin

sonucu tretilen 5 kep ve 3’ poli A kuyrugu olmayan
RNA'lardir. CircRNA'lar ilk olarak bitki viriislerinde
tanimlanmis olmakla birlikte (Kolakofsky, 1976) islevsiz
veya ¢ok sinirh islevi oldugu distintilmiistir (Nigro ve
ark.,, 1991; Cocquerelle ve ark., 1992; Capel ve ark, 1993).
Daha sonra, maya (Schroeder ve ark. 1983) ve insan
(Cocquerelle ve ark., 1993) gibi bircok organizmada

circRNA’larin ifade profillerinin degistigi tespit edilmistir
(Werfel ve ark., 2016; Siede ve ark., 2017; Gupta ve ark.,,
2018). Bazi arastirmalar, miyokard enfarktisi (MI)
(Geng ve ark, 2016; Cai ve ark, 2019) kardiyak yaslanma
(Du ve ark., 2016; Chen ve ark. 2018) ve koroner arter
hastalig1 (CAD) (Holdt ve ark. 2016; Dang ve ark.,, 2017;
Shan ve ark., 2017) gibi farkli KVH tiirlerinin fizyolojik ve
patolojik stireglerinin diizenlenmesine circRNA'larin
katilabilecegi konusunda o6nemli kanitlar

koymaktadir (Fan ve ark., 2017; Lim ve ark., 2020).

ortaya

2. CircRNA’larin Biyogenezi

CircRNA'lar ii¢ kategoriye ayrilir: Ekzonik circRNA'lar
(ecircRNA'lar veya ecRNA'lar) (Zhang ve ark., 2014),
dairesel intronik RNA'lar (ciRNA'lar) (Zhang ve ark,
2013) ve ekson-intron circRNA'lar (EIciRNA'lar) (Li ve
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ark., 2015). CircRNA'lar 6nciil mRNA'lardan ters splays
yoluyla olusur. CircRNA olusumunun dért mekanizmasi
aciklanmustir. Intronun 5’ ucu (splays verici bélge, GU) ve
intronun 3’ ucu (splays alic1 bolge, AG), ekson igeren bir
kement olusturmak igin kovalent olarak baglanabilir.
Daha sonra bu kement kendi icinde splays olarak
EcRNA’y1 meyadana getirir (Jeck ve ark., 2013; Jeck ve
Sharpless, 2014) (Sekil 1A). mRNA'nin
intronlarindaki RNA baz motifleri (6rnegin, Alu
tekrarlar1) tamamlayici dizilerle eslesebilir (Jeck ve ark,
2013; Zhang ve ark, 2014) ve ecRNA'lar (¢ikarilan

Onciil
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Sekil 1. CircRNA’larin olusum modelleri (Zhang ve ark., 2020).

3. CircRNA’larin Biyolojik Ozellikleri ve
Tespiti

CircRNA'larin en onemli ortak ozellikleri c¢esitlilik,
yliksek stabilite, 6zgiil ifade, evrimsel koruma, normal ve
patolojik sartlar arasinda dinamik ifade profili seklinde
detaylandirilabilir. CircRNA'lar bitkilerden hayvanlara
kadar bir¢ok 6karyotik organizmada ve tiim dokularda
bulunur (Jeck ve ark., 2013). Insanlarda 30.000'den fazla
circRNA bulunmustur ve bu sayinin gelecekte artacagi
belirtilmistir (Xu ve ark, 2017; Zeng ve ark., 2017).
Kovalent olarak kapali olmalari nedeniyle, circRNA'lar
riboniikleaz tarafindan pargalanmaya direnglidir ve
dogrusal RNA'lardan daha kararhdir (Suzuki ve ark,
2006). CircRNA'lar 6zellikle farkl dokularda, hiicrelerde
ve gelisim asamalarinda ifade edilir (Jakobi ve ark., 2016;
Li ve ark, 2017; Xu ve ark, 2017). CircRNA'larin kalp
farklilagsmasinin asamalarinda farkli ifade profillere sahip
oldugu tespit edilmistir (Li ve ark., 2017). Indiiklenmis
pluripotent kok
kardiyomiyositlerde farkli gelisim asamalarinda 6nemli
degisiklikler belirlenmistir (Siede ve ark., 2017). Bircok
circRNA'nin tiirler arasinda evrimsel olarak korundugu
gorilmektedir (Jeck ve ark., 2013; AbouHaidar ve ark,

hiicrelerden tiiretilen

intronlar) veya EIciRNA'lar (tutulan intronlar)
olusturmak iizere halkasallasma meydana gelir (Jeck ve
ark., 2013) (Sekil 1B). intronlarda, dallanma noktasina
yakin sitozin niikleotidinin bol oldugu bélge ve 5’ splays
bolgesine yakin GU agisindan zengin bdlge birbirine
baglanabilir. Daha sonra diger eksonlar ve intronlar,
ciRNA'lar olusturmak i¢in splaysozom tarafindan ¢ikarilir
(Zhang ve ark. 2013) (Sekil 1C). RNA baglayic1 protein
(RBPYlerin 6nciil mRNA'larla koprii kurmasi, ecRNA'lar
veya EIciRNA'larin tretimini kolaylastirir (Ashwal-Fluss

ve ark.,, 2014; Conn ve ark., 2015) (Sekil 1D).

N [ N
nc #+exond|+ ¥

Cl DN,

vle exs
&/ fo7 N2\
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o tenn RS Eeru

CiRNA

5’ — exon a/f—{exon d/+ 3’

2014). Jeck ve ark. (2013), insan fibroblastlar1 ve fare
genomu arasindaki 2121 circRNA'nin homolojisini tespit
etmistir. Werfel ve ark. (2016) insan, fare ve sicanlarda
1288 circRNA'nin yiiksek homolojiye sahip oldugunu
belirlemistir. Diger calismalar da, bir¢ok circRNA'nin
tirlere 6zgl oldugunu gostermistir (Aufiero ve ark,
2019; Lim ve ark, 2020). Pek c¢ok circRNAnin,
hastaliklarla iligkili olarak ifadesinin degistigi ve bu
degisikliklerin hastalik teshis ve tedavisinde oOnemli
genetik biyobelirtegler olabilecegi dnerilmektedir. Zheng
ve ark. (2016), normal dokular ve kanserli dokular
arasinda bir¢ok circRNA'nin ifadesini degistigini ortaya
cikarmustir. Diger bir¢ok hastalikta, saglikli kisilere gore
hasta bireylerde circRNA'larin ifade farkliliklari tespit
edilmistir (Werfel ve ark., 2016; Siede ve ark., 2017;
Gupta ve ark. 2018). CircRNA, beyinde diger organlara
gore daha fazla bulunur, stres ve yaslanma, ifade
profillerini degistirmede 6nemli rol oynar (Cortes-Lopez
ve ark., 2018). insan erigskin ve fetal dokularin (kalp,
bobrek, Kkaraciger, akciger, kolon ve mide) RNA-
(RNA-seq), circRNA'larin %50'sine kadar
dokuya 0zgli oldugunu ve fetal dokularda circRNA'nin

dizilemesi

hem say1 hem de ifade seviyesinin yetiskin dokulardan
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daha ytiksek oldugunu goéstermektedir (Xu ve ark., 2017).
CircRNA'min  ekzoniikleazlara direnci, lineer RNA
molekiillerine gore olduk¢a uzun yar1 6miirlere sahiptir
ve bunlar, plazmada tanimlanmis ve tespit edilmistir; bu
durum, circRNA'larin hastalik i¢in umut veren bir
biyobelirte¢ olabilecegini gostermektedir (Memczak ve
ark, 2013).

CircRNA'lar1 saptamak ve 6lgmek icin mevcut yontemler
arasinda RNA-seq, circRNA mikrodizi ve qPCR bulunur.
Circ-Seq, RNA'nin varligini ve miktarinm ortaya ¢ikarmak
icin yeni nesil sekanslamay1 (NGS) kullanir. CircRNA'nin
saptanmasi icin on bir algoritma (6rnegin, PTESFinder,
KNIFE, NCLscan, circRNA_-finder, CIRCexplorer, DCC,
find_circ, UROBORUS, CIRI, MapSplice ve segemehl)
gelistirilmistir (Hansen ve ark., 2016). Bu farkli circRNA
tahmin algoritmalari, dogruluk ve hassasiyet agisindan
farkliliklar géstermektedir (Zeng ve ark., 2017). Poli (A)+
RNA tiikenmesi (RPDA) lineer RNA'lar1 uzaklastirir ve
sirkiiler RNA'lar1 etkili bir sekilde zenginlestirir, bu da
circRNA'larin nicel ve nitel analizini arttirir.

4. CircRNA Fonksiyonlarinin Temel
Mekanizmalar
Son  c¢alismalar, circRNA'larin  ¢esitli  biyolojik

fonksiyonlara sahip oldugunu ve farkli mekanizmalarla

islev gorebildigini gostermistir (Zhang ve ark., 2020)
(Sekil 2). CircRNA'lar, ncRNA c¢esitlerinden olan
mikroRNA (miRNA)'larin islevlerini diizenlemek i¢in
miRNA  siingerleri gorevi gorebilir (Sekil 2A).
CircRNA'lar, islevlerini etkilemek RBP'lere
baglanabilir (Sekil 2B). CircRNA'lar, i¢ ribozom giris
bolgesi (IRES) veya m6A modifikasyonu
yardimiyla proteinleri kodlamak i¢in kalip gorevi
gorebilirler (Sekil 2C). Intronik sekanslara sahip
circRNA'lar, RNA polimeraz II'yve (Pol II) baglanarak
parental genlerin ekspresyonunu diizenleyebilir (Sekil
2D).

4.1. mikroRNA ve CircRNA’lar Arasindaki iliski
miRNA’lar, komplementer mRNA'larin UTR bolgesi ile

uzere

ogeleri

kismi baz eslesmesi yaparak gen ekspresyonunu negatif
olarak diizenler. CircRNA'larda miRNA baglanma
bolgelerinin varligl hesaplama analizi ile gdsterilmistir.
Komplementer circRNA ve miRNA dizileri arasindaki
“siingerlesme etkisi” olarak adlandirilir.
miRNA'nin baglanmasina ve tutulmasina yol agar.
CircRNA ile yakalanan miRNA, hedef mRNA’sina
baglanmay1 basaramaz ve gen ekspresyonunu baskilama
yetenegini kaybeder, bu da hedef mRNA'sinin artan
ifadesine neden olur.

etkilesim,
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Sekil 2. KVH patogenezi ile iligkili circRNA'lar ve ¢alisma mekanizmalar1 (Zhang ve ark., 2020). Kahverengi pin: m6A

modifikasyonu; KVH'da gorev alan circRNA'lar mavi kutuda, olasi tanisal biyobelirtecler ise pembe kutuda

listelenmistir.
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Ornegin, CDR1 geninden kodlanan ve miRNA-7 igin
70'den fazla korunmus baglanma alani igeren ciRS-7 veya
CRD1las bu duruma en iyi o6rnektir (Hansen ve ark,
2013). Birgcok circRNA; RNA baglayic protein (RBP)
genlerinden Tretilir ve konak¢r RBP’leri icin korunmus
baglanma bolgelerine sahiptir. CircMbl ve onun komsu
intronik sekanslari, pre-mRNA splaysinmi diizenleyen bir
RBP proteini icin korunmus baglanma bolgeleri icerir
(Ashwal-Fluss ve ark., 2014). CircRNA'lar ayn1 zamanda
proteinlerin temasini ve birlesmesini kolaylastiran
dinamik protein iskeleleri olarak islev gériir. ilk rapor
edilen circRNA protein iskelesi, circFoxo3'tiir (Du ve ark.,
2017). Forkhead box O geninden iiretilen circFoxo3, Id-1,
E2F1, HIF-a ve FAK gibi transkripsiyon faktdrlerine
yliksek baglanma gosterir. CircRNA'larin
cogunlugu, miRNA siingerleri, protein siingerleri veya
protein olarak islev gosterebilecekleri
sitoplazmada bulunur. Bununla birlikte ciRNA ve
ElciRNA, U1 snRNP ile etkilesime girdigi ¢ekirdekte kalir
ve RNA pol II transkripsiyon aktivitesini artirir (Li ve
ark., 2015).

afinitesi

iskeleleri

5. Kardiyovaskiiller = Hastaliklar ve

CircRNA’lar

Sekanslama ve veri analizinde ileri teknolojilerin
kullanilmasiyla, insan kalp dokusunda ¢ok sayida
circRNA tespit edilmistir ve bunlarin KVH ile iligkili
oldugu bildirilmistir (Jakobi ve ark., 2016; Werfel ve ark.,
2016; Fan ve ark,, 2017; Tan ve ark., 2017) (Sekil 2).

5.1. Miyokardiyal Enfarktiis

Miyokard  enfarktiisi  (MI), kardiyak
sekillenmeye neden olur ve genellikle aritmi, sok veya
kalp yetmezligi (KY) ile komplike hale gelir. CDR1as'in
miR-7 stlingeri olarak gorev yaptigi ve MI'li farelerde
ylksek seviyelere sahip oldugu belirlenmistir (Geng ve
ark.,, 2016). CircRNA_081881'in akut MI ile iliskili oldugu
bulunmustur (Deng ve ark. 2016). MTP18, MI gelisimine
katilir. CircRNA MFACR, MTP18'in ifadesini artirmak ve
ardindan MI'nin ilerlemesini desteklemek icin miR-652-
3p'yi cekebilir (Wang ve ark., 2017). CircNfix'in miR-
214'lin siingeri olarak islev gordiigli ve parcalanmasini
ettigi ortaya asagl
regiilasyonunun, MI sonrasi kardiyomiyosit apoptozunu
inhibe ettigi ve kardiyak rejenerasyon ve onarimi tesvik
ettigi bulunmustur (Huang ve ark,, 2019).

5.2. Miyokardiyal Fibroz

Miyokardiyal fibroz, miyokardin, atmayan
kardiyak fibroblastlar1 ile degistirildigi ve diyastol
zorluguyla sonuglanan bir hastalik durumudur (Zhang ve
ark.,, 2020). CircRNA_010567 ve miR-141'in rekabetci
baglanmasi, bir profibrotik faktér olan TGF-f1'in inhibe
edici etkisini serbest birakarak miyokardiyal fibrozu
tesvik ettigi tespit edilmistir. (Zhou ve Yu, 2017).
CircRNA_000203'iin  diyabetik fare miyokardinda
ylkseldigi ortaya cikmistir. CircHIPK3'lin Col1a2, Col3al

yeniden

tesvik cikmistir.  CircNfix'in

normal

ve a-SMA gibi fibrozla iliskili proteinleri hedefleyebilen

miR-29b-3p icin siinger gorevi yaptigi gosterilmistir.
Yiiksek CircuHIPK3 seviyesi, sonucta Colla2, Col3al ve a-
SMA'nin islevini artirarak miyokardiyal fibrozu tesvik
ettigi bulunmustur (Ni ve ark, 2019).

5.3. Miyokardiyal Yaralanma

Miyokardiyal hasar ve apoptoz genellikle KY, MI ve
iskemi-reperfiizyon  (I/R) iligkilidir.
CircNCX1'in oksidatif stres sirasinda yiiksek seviyelere
sahip oldugu bulunmustur. CircNCX1, miR-133a-3p'ye
baglanabilir ve ardindan hiicre o6limini tetikleyen
protein 1'in aktivitesini artirarak apoptozu ve I/R
indiikleyebilir =~ (Li ve ark, 2018).
Circ_0010729'un, oksijen-glikoz yoksunlugunun neden
oldugu insan kardiyomiyositlerinin yaralanmasinda rol
oynadigi  agiklanmistir  (Jin ve  Chen, 2019).
Hsa_circ_0007623'"in, akut iskemi farelerinde
kardiyoprotektif etkilere sahip oldugu dogrulanmstir.
Hsa_circ_0007623, miR-297'ye baglanabildigi ve miR-
297'nin  VEGF-A  tlizerindeki inhibitér  etkisini
bastirabildigi, boylece hiicre proliferasyonunu, gogiinii ve

hasar1 ile

hasarim

anjiyogenezi destekledigi son ¢alismalarda gosterilmistir
(Zhang ve ark, 2020). Wang ve ark, (2019a)
CircDLGAP4'in miR-143"i hedefleyerek miyokardiyal
I/R hasarinda kardiyomiyosit apoptozunu
diizenleyebilecegini géstermistir.

5.4. Kardiyomiyopati

Kardiyomiyopati, anormal kalp kaslarina sahip bir
hastaliktir. Kaslar gerilir, zayiflar veya baska yapisal
degisikliklere sahip olup, kalp pompalama giigliiklerine
neden olur. Kardiyomiyopatili hastalarin ¢ogunda KY
gelisir (Molkentin ve ark. 1998; Aaronson ve Sackner-
Bernstein, 2006; Rajabi ve ark, 2007). Hipertrofik
kardiyomiyopati (HKM, kardiyak hipertrofi) ve dilate
kardiyomiyopati (DKM, kardiyak dilatasyon),
kardiyomiyopatinin iki yaygin alt tipidir. HKM
olustugunda, kalp kaslari gerilir ve kalinlasir, béylece kan
akisini azaltir veya bloke eder. DKM'de kalp kaslari
zayiflar ve bu da kalbin pompalama giiciiniin kaybina
neden olur. HRCR, aktivitesini azaltmak i¢in miR-223-
5p'ye baglanabilir ve daha sonra hedefini yukar1 dogru
diizenleyerek, HKM ve KY'nin inhibisyonuna neden
olabilir (Wang ve ark, 2016). CircSLC8Al'in son
zamanlarda miR-133a'nin siingeri oldugu kanitlanmigtir
(Lim ve ark., 2019). Sirasiyla yiiksek seviyelerde ve
normal D_glukoz seviyelerinde kiiltiirlendiklerinde ¢esitli
circRNA’larin  (ciRNA26, ciRNA261, circRNA1191,
circRNA4251 ve circRNA6913), HKM'li kalp hiicrelerinde
degismis ekspresyon sergiledigi bildirilmistir (Meng ve
ark, 2019). Bu circRNA'larin, HKM'de hayati islevlere
sahip olduklarini diisiindiiren 60'tan fazla miRNA'nin
stingerleri olabilecegi 6nerilmektedir.

5.5. Aortik Anevrizma Hastalig1

Aort diseksiyonu en ciddi anevrizma hastaligidir. Zheng
ve ark, (2015) aort diseksiyon anevrizmasi olan
hastalardan alinan aort dokularimin taranmasi yoluyla
yukar1 regiile edilmis bir circRNA bulmustur.
Hsa_circ_000595'in miR-19a ekspresyonunu yukari

BS] Health Sci / Nil 0ZBILUM SAHIN ve ark.

192



Black Sea Journal of Health Science

regiile ederek hipoksik kosullar altinda vaskiiler diiz kas
hiicre (VSMC)'lerinde  apoptozu  tesvik  ettigi
bulunmustur. Zou ve ark, (2017), lg¢ torasik aort
diseksiyonu hastasinin ve ¢ kontrol deneginin
mikroarray analizi ile anormal ekspresyona sahip 162
circRNA bulmustur ve
hsa_circRNA_101238’nin
belirtilmistir.

5.6. Koroner Arter Hastalig1

Koroner arter hastalig, esas olarak aterosklerozun neden
oldugu kronik bir hastaliktir. miRNA'larin, endotel
disfonksiyonu, lipid metabolizmasi bozuklugu, SMC'lerin
proliferasyonu ve KAH'In  tiim
patogenez slireclerinde islev gordigli gosterilmistir
(Zhang ve ark, 2018; Zhang ve ark. 2020). Son
zamanlarda, circRNA'larin da KAH gelisimine Kkatki
sagladigr disliinilmektedir. CircANRIL'in, pre-rRNA
olgunlagsmasimm bastirmak ve ardindan ribozomlarin
biyojenezini smirlandirdifi ve sonu¢ olarak anti-
aterojenik  hiicrelerin stabilitesini artirdif1 tespit

bunlardan

belirgin  sekilde arttig1

farkllasmas: gibi

edilmistir. CircANRIL'in yiiksek seviyesi, KAH'in siddetini
azaltabilmektedir (Holdt ve ark, 2016). Bu nedenle,
circANRIL'ln,  ateroprotektif — bir rol  oynadigl
distinilmistir. CircHIPK3, miR-30a-3p'ye baglanarak
endotelyal proliferasyonu ve vaskiiler disfonksiyonu
destekleyebilir (Shan ve ark, 2017). CircWDR77'nin
yiiksek glukoz ile muamele edilen VSMC'lerde arttig
belirlenmistir (Chen ve digerleri, 2017). Pan ve ark.
(2017), circRNA mikrodizisi ile farkh sekilde ifade edilen
24 circRNA'y1 tanimlamistir. Bu circRNA'lardan dokuz
circRNA'nin hsa-miR-130a-3p siingeri olarak rol oynadigi
ve daha sonra kolesterol ile isbirligi icinde VSMC'lerin
proliferasyonunu ve kasilmasini etkiledigi bulunmustur
(Pan ve ark., 2017). OxLDL muamelesi, ateroskleroz veya
hiicre  hasarini
belirtilmistir.
indiiklenen insan
(HUVEC)'lerde
ekspresyonunun arttigl bulunmustur (Li ve ark., 2017a).

KAH patogenezinde
indiiklemek icin
Hsa_circ_0003575'in
umbilikal  ven

endotelyal
kullanilabildigi
oxLDL ile

endotel hiicre

6. Kardiyovaskiiler Hastaliklarda

Biyobelirte¢ Olarak CircRNA’lar

proteinler ve miRNA'lar gibi cesitli
dolasimdaki molekiillerin, KVH icin tanisal potansiyele
sahip oldugu gosterilmistir. Troponinler, kreatin kinaz-
MB ve miyoglobin gibi proteinler klinikte yaygin olarak
kullanilmaktadir. Ancak bu proteinler erken teshis icin
spesifik degildir. Ek olarak, bu proteinler kalp ile iliskili
hastaliklar, ilaglar, hastanin genetik ge¢misi ve yas gibi
faktorlerden kolayca etkilenmektedir (Chen ve ark,
2008; Lawrie ve ark, 2008). Bu nedenle, protein
biyobelirteglerinin sinirh tani degeri vardir. Dolasimdaki
miRNA'larin yiiksek 6zgiillik ve erken tani icin giiglii
potansiyele sahip oldugu bilinmektedir. Bununla birlikte,
dolasimdaki miRNA'lar klinikte heniiz uygulanmamistir.
(Zhang ve ark, 2018). circRNA'lar,
biyobelirtegler icin gerekli stabilite,

Gliniimiizde

Dolasimdaki
olan yiiksek

duyarlilik ve ozgilliik dahil olmak tlizere dolasimdaki
miRNA'lara benzeyen bir¢ok o6zellige sahiptir. Bir¢ok
calisma, KVH'nin erken teshisi i¢in yeni ve limit verici
biyobelirtecler olarak dolasimdaki circRNA'larin énemli
potansiyelini ortaya c¢ikarmustir (Sekil 2). CircZNF609
(MICRA), MI hastalarinin periferik kaninda saglikli
kontrollere gore daha diisiik seviyelere sahip oldugu
bulunmustur. Dolasimdaki MICRA'nin sol ventrikiiler
disfonksiyonu 6ngoérmede yiliksek bir degere sahip
oldugu gosterilmistir (Vausort ve ark, 2016).
CircRNA_081881, Akut MI hastalarinin plazmasinda asag1
regiile edilmistir (Deng ve ark., 2016). Koroner arter
hasta (KAH)'larinin periferik kaninda hsa_circ_0124644
diizeyi artmis ve bu circRNA'min KAH ile anlamli bir
iligkisi oldugu ortaya konmustur. ROC analizi,
dolasimdaki hsa_circ_0124644'tin KAH i¢in potansiyel bir
tanisal biyobelirte¢ olabilecegini ortaya koymustur (Zhao
ve ark, 2017). Hsa_circ_0001879 ve
hsa_circ_0004104'tin, KAH hastalarinin periferik kan
mononiikleer hiicre (PBMC)’lerinde artmis seviyelere
sahip oldugu bulunmustur. Ayrica, hsa_circ_0001879,
hsa_circ_0004104 ve KAH risk
kombinasyonunun, KAH hastalarinda saglikli kontrollere
gore anlamli derecede yiiksek oldugu belirlenmistir
(Wang ve ark., 2019b). Atriyal fibrilasyon (AF), koroner
arter baypas greftleme (KABG) sonrasi sik goriilen bir
komplikasyondur (Maesen ve ark., 2012).
Hsa_circ_025016, KABG'den sonra yeni baslayan AF'li
hastalarin plazmasinda yukar1 regiile edilmistir. ROC
analizi, yiiksek bir teshis degeri ortaya ¢ikarmistir (Zhang
ve ark., 2018). Biiyiik bir dogrulama kohortuyla yapilan
analiz, hsa_circ_025016'nin tanisal giiciinii dogrulamistir
(Zhang ve ark,, 2018). Tim sonuglar,
hsa_circRNA_025016'nin KABG'den sonra yeni baslayan
AF'nin tahmini

faktorlerinin

icin umut verici bir biyobelirteg
olabilecegini gdstermistir (Zhang ve ark., 2018). Sun ve
ark. (2020), circRNA mikrodizin analizi sonucunda KY
hastalarinda  hsa_circ_0112085,  hsa_circ_0062960,
hsa_circ_0053919 ve hsa_circ_0014010"un énemli dl¢iide
yukari regiile edilmis plazma seviyelerini bulmustur. ROC
analizi, hsa_circ_.0062960'in  HF'nin
biyobelirteci olma potansiyeline sahip oldugunu ortaya
cikarmistir (Sun ve ark., 2020). Tam kanin kullanildig bir
calisma, kontrol grubunun aksine hipertansif hastalarda

tanisal  bir

hsa_circ_0037911 diizeyinin 6nemli o&lglide arttigini
ortaya koymustur (Bao ve ark. 2018). Baska bir ¢alisma,
hipertrofik kardiyomiyopati (HCM) hastalarin
serumunda circRNA'larin  (DNAJC6, TMEMS56 ve
MBOAT2) ekspresyon seviyelerinin azaldigim1 ortaya
koymustur. CircTMEM56 ve circDNAJC6'nin, HCM'li
hastalarda hastalik siddetinin gostergeleri olabilecegi
bildirilmistir (Sonnenschein ve ark., 2019). Wu ve ark.
(2019), konjenital kalp hastaliklar1 (KKH) olan ¢ocuklarin
plazmasindaki 6nemli o6l¢iide asagi regiile edilmis 3
onemli circRNA (hsa_circRNA_004183,
hsa_circRNA_079265 ve hsa_circRNA_105039) belirlemis
ve biyobelirte¢ olma potansiyellerini belirlemek icin ROC
analizleri kullanmislardir. KKH i¢in yeni non-invaziv
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tanisal biyobelirtecler olarak ti¢ CircRNA'nin biiyiik
potansiyelinin oldugunu tespit etmislerdir (Wu ve ark,
2019). Hsa_circ_0001445'in KAH hastalarinda kontrol
grubuna goére daha diisik plazma seviyelerine sahip
oldugu gosterilmistir. Hsa_circ_0001445, koroner
SMC'lerin hiicre dis1 vezikiillerinde
dolasima  salinir.
hsa_circ_0001445 ile vezikiillerin iliskisini ortadan
kaldirarak plazma hsa_circ_0001445'in asagl
regililasyonuna yol actigl gosterilmistir. Bu nedenle,
hsa_circ_0001445, KAH'nin etkili ve yeni bir éngoriiciisii
olarak diisiiniilebilecegi bildirilmistir (Vilades ve ark,
2020).
circRNA'larin KVH'nin tani ve prognozu i¢in biyolojik
belirtecler olarak potansiyel roliinii aydinlatilmasina
katki saglamistir.

paketlenerek

Koroner aterosklerotik  durum,

Genel olarak, bu ¢alismalar, dolasimdaki

7. Sonug ve Oneriler

Anormal splays isleminin bir iirtinii olduguna inanilan
circRNA’lar, genis biyolojik fonksiyon yelpazesi nedeniyle
o6nemli bir arastirma konusu haline gelmistir. Gen
ifadesinin diizenlemesinden, translasyon ve mRNA
yarismasina kadar circRNA’larin hastaliklarda terapotik
hedef ve biyobelirtec olma potansiyeli olan faydali
molekiiller oldugu onerilmektedir (Altesha ve ark,
2018). Cesitli calismalardan elde edilen
circRNA'larin  KVH  patogenezinde
oynayabilecegi diisiiniilmektedir. Ek olarak, circRNA'lar
dolasim miktarda
bulunmaktadir. Bu nedenle, circRNA'lar, KVH tanisi i¢in

sonuglar
o6nemli  rol
stabildir ve sisteminde  bol
de umut verici biyobelirtecler olabilir ve artan
arastirmalar bu olasiig1 desteklemektedir. Tanisal
biyobelirtegler olarak circRNA'larin klinik kullanimy,
KVH'nin Onlenmesini ve tedavisini biiyiik o6lciide
kolaylastiracaktir. Ancak, circRNA'larin klinik
uygulamasindan 6nce ¢oziilmesi gereken bazi problemler
vardir. Birincisi, dolasimdaki circRNA'larinin 6lglim
prosediirlerine iliskin genel kabul gérmiis bir metodoloji
yoktur, bu da ¢esitli ¢alismalarda tutarlilik eksikligine
neden olabilir. Bu nedenle, klinik kullanimdan once
standartlastirilmis bir metodoloji formiile edilmelidir.
ikinci olarak, cogu calismada érnek boyutlar: kiigiiktiir.
Yetersiz numuneler test sonuclarinda sapmalara neden
olabilir. Dogru sonuglar i¢in daha biiyiik bir kohort
gereklidir. Son olarak, bu bulgulara ragmen, dolasimdaki
bir¢ok circRNA'nin islevinin altinda yatan mekanizmalar
aydinlatilamamistir ve bu konudaki bilgimiz hala
yetersizdir, bu da klinik uygulamaya 6nemli bir engel
teskil etmektedir. Potansiyel molekiiler mekanizmalari
kesfetmek icin circRNA'larin proteinler ve diger
ncRNA’lar ile etkilesime girdigi daha fazla ve daha ileri
calismalara ihtiyag vardir.

Katki Orani Beyani
Tim yazarla esit oranda katkiya sahiptir ve tiim yazarlar
makaleyi inceledi ve onayladi.

Catisma Beyani
Yazarlar bu c¢alismada hig¢bir ¢ikar iliskisi olmadigini
beyan etmektedirler.
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1. Introduction

The word pandemic is a term used to describe disease
condition or epidemic with wide geographic area
affecting large populations of the word (Last, 2001).
Pandemic is also defined as an epidemic which may be
widespread, spanning through borders of the world,
affecting large population of people at a time (Doshi,
2011). Pandemic can occur at any giving time depending
on the immunity of the population, the disease causing
agent and the transmissibility of the disease using human
as vector for transmission. Epidemic on the other hand is
the sudden surge in disease cases above normal in a
given population (CDC, 2003). Epidemic occur when
there is increased virulence agent, introduction of
disease in an area not previously documented, enhanced
mode of transmission giving rise to vulnerable
individuals, change in host susceptibility in relation to
individual response to disease agent and introduction of

new entry portals by surge in host exposure (Kelsey et
al, 1986). Pandemic account for disease spread across
boundaries of countries/nations whereas epidemic is the
incidence of outbreak of a disease in a community within
a geographic sphere.

In the time past, several diseases have been categorized
as pandemic based on the definitions outlined above. The
diseases reported by World Health Organization (WHO)
as pandemic include Hong Kong flu, Spanish flu, H7N9,
SARS, Zika virus, Ebola (Rewar et al, 2015) , HIN1
influenza virus (Morens et al,, 2009a) and most recently
COVID-19 (WHO, 2019) . The concept of pandemic have
been opined on seven major characteristics (Qiu et al.,
2017) which are; wide geographic cover (Taubenberger
and Morens, 2009; Barrelet et al, 2013), movement of
the disease (Morens et al., 2009b), novelty (Morens et al.,
2009c¢), severity (WHO, 2013; Su, 2015), degree of
attack/explosiveness (Donaldson et al, 2009), low
population immunity (Taubenberger and Morens, 2009;
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Wildoner, 2016) and infectiousness/contagiousness
(Morens et al., 2009a; Morens et al., 2009c).

COVID-19 is a code name for a novel corona virus disease
that causes pneumonia and acute respiratory disorder.
The disease became popular in Wuhan, Hubei Province,
China on 12th December, as case of unidentified etiology
(Pan et al, 2019). Corona virus was reported to have
originated from Huanan South China seafood market,
Wuhan, were the disease was confirmed novel Corona
Virus Disease, 2019 (COVID-19) (Al Hasan et al., 2020).
The outbreak of COVID-19 was first reported by World
Health Organization (WHO, 2020). By late 2019 when
majority of Chinese return home for vacation/holiday for
the festivity of Chinese new year; COVID-19 was ravaging
the city of Wuhan and other nearby provinces in China.
Little or no attention was given to this outbreak as it was
mistaken to be mare epidemic associated with few
populations of China. Earlier data reported that the
disease was susceptible to all age groups; but recent
findings showed that COVID-19 elderly
particularly those with underlining diseases (Guan et al.,
2020) such as high blood pressure, diabetes and other
terminal ailments (Chen et al, 2020). WHO declared
COVID-19 a Public Health Emergency of International
Concern (PHEIC) (WHO, 2005) because of the suspicion
that the disease may spread to countries of debilitated
health care facilities. Several approaches were approved
by Chinese government to contain the rapid spread of the

affects

deadly corona virus to other neighboring Chinese cities.
The strategies adopted was total shutdown of none
essential companies in Hubei Province of China,
intervention strategy by implementing quarantine to
prevent City to City spread (Pan et al.,, 2019). Despite all
of these efforts, daily confirmed cases of COVID-19
increased. By early 2020, corona virus cases spread to
about 180 countries of the world recording exponential
rise in confirmed cases and appreciable number of
deaths. Countries badly hit by the spread of COVID-19
include China, Italy, Malaysia, Germany, South Korea,
France, Spain, India, Thailand, United
Kingdom, Philippines and the United State etc. Giving the
number of cases all over the world, Europe has become
the epicenter of COVID-19 spread. The outbreak of
corona virus has impacted negatively on the social,

Singapore,

political, religious and economic structures of the world.
Stock market plummeted and dwindling oil price led to
recession for developed and developing nations of the
world. The template approach to reduce the spread of the
virus as adopted in China resulted in strict restriction to
non-essential businesses, partial or total lockdown,
closure of borders and entry points to major cities and
prohibition of travels to COVID-19 prone countries led to
Covid-19
outbreak altered the global economic projection growth
specified by the International Monitoring Fund (IMF)
(Ozili and Arun, 2020). The flow of goods and services

the collapse of economy of most countries.

through global supply chain from one country to another
was affected by the stay-at-home order/policies of

countries hitherto led to global recession in the world
(Financial Times, 2020). The incidence of COVID-19
affected health sectors of many countries particularly the
developing countries. The inadequacy and limited
facilities such as personal protective equipment (PPE),
ventilators, hospital beds and testing kits were limited
even for supper countries like the US, UK, Italy, Spain and
some European countries. Many medical practitioners
lost their life to corona virus pandemic owing to shortage
of facilities to manage the outbreak of the virus.

Global effort in eradicating the deadly corona virus were
made through WHO and Center for Disease and Control
(CDC) of countries by proving funding for developing
countries, supplying testing kits, encouraging rapid
testing, prevent COVID-19 through social distancing
policy, contact tracing and management of infected
person using supportive therapy. Several options
available to treat COVID-19 disease include development
drugs, monoclonal antibodies,
oligonucleotide-based therapies require months to years
to develop (Holshue et al, 2020; Wang et al, 2020; Lu,
2020; Zhang et al,, 2020).

of vaccines,

2. History of Global Pandemics

There has been a number of recorded pandemics through
history, notable amongst them are the Antoine Plague of
165 - 180 (BC), Japanese Small Pox epidemic, Justinian
Plague (735 - 737), the Black Death (1347 - 1351), Small
Pox outbreak (1520), Great London Plague of (1655)
Cholera pandemics (1817), Yellow fever in the late 1800s
(Whiting, 2020).

2.1. Bubonic Plague (Black Death)

According to Wikipedia the Black Death also called the
pestilence or plague was the most devastating pandemic
in human existence with over 75 - 200 million fatalities
at that time (Prentice et al,, 2007). It spread from North
Africa through Europe between 1347 and 1351. The
Black Death was linked to the bacterium Yersinia pestis,
which caused the bubonic plague (Prentice et al., 2007).
The Black Death was assumed to have originated in Asia
and was carried by rodents and fleas on merchant ships,
also person to person contact led to very fast inland
spread at the time. It killed large number of people in
Europe, and Asia. The Black Death plague actually
brought about temporary cessation of wars, increased
standard of living as a result of shortfall in population of
workers due to death from the plague.

The Justinian plague was a recurring event for about two
centuries Kkilling estimated 25-100 million people
between the 6th, 7th and 8th century. It ravaged the
earth between 547AD and 750AD. The reign of Justinian,
the then emperor of Byzantine Empire was hampered
resulting in weakening of the Justinian rule and greatly
reduced trades leading to significant loss of territories by
the Byzantine Empire. The Justinian plague marked the
beginning of the end of Roman Empire. The plague lead
to high cost of food as the ravaging effect of the plague at
the country side did not allow for farming. So in essence
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the plagues led to serious economic crisis at that time.

2.2.Small Pox

Small pox is believed to be dated back to the 3rd century
as evidences of Egyptian mummies suggests. Small pox
ravaged the earth between the 6th and 18th century
spreading with expanding international trades and
civilizations (CDC, 2003). The disease which is caused by
Variola virus killed about 30% of those it infected. The
18th century outbreak of small pox lead to the
development of “variolation” a process whereby
materials from small pox sores (Pustules) were scratched
into the arm or inhaled causing individuals to acquire
resistance to the disease, if they had gotten the disease
naturally (CDC, 2003). This phenomenon gave rise to the
basis for development of vaccination. This scientific feat
was credited to Dr. Edward Jenner and subsequently a
vaccine against small pox was developed which helped to
reducing the impact of the disease. The Europeans
exploited the gains of having acquired immunity against
small pox to their advantage in conquering the Americas.
They colonized the areas vacated by the Native
Americans as a result of the disease and subsequently
altered the history and culture of that area.

2.3. Spanish Flu

Spanish flu of 1918 - 1920 caused by H1N1 influenza
virus was regarded as a notable pandemic of 20th
Century (Viboudet al., 2012). It affected more than 500
million persons worldwide, killing about 50 - 100 million
people. This cut across all the regions of the world killing
healthy individuals as opposed to disease trends which
usually see diseases killing the “immune- vulnerable” in
society. The Spanish flu virus was thought to originate
from birds and pigs.

The Spanish flu is regarded as the deadliest pandemic in
the 20th century. It ran its course from 1918 to 1920. The
exact origin of the influenza virus HIN1 that caused the
Spanish flu was unknown and still remains so but the flu
was initially detected in some European countries,
America and some parts of Asia before it was reported in
other parts of the world. The Spanish flu was highly
contagious with the victims dying within hours of
developing symptoms (Viboudet al, 2012). The
symptoms of the disease include the lungs filling with
fluid thereby causing suffocation. Other symptoms
include the skin turning blue. It is often re-counted that
more soldiers were Killed by the flu than were slain in the
war front during World War 1. The spread of the
infection around the world suggest that the disease was
carried around by international travels and contact with
carrier’s most likely international travelers who were
mostly soldiers moving around at the time of the war.
During the Spanish flu era, little was known about
viruses and antibiotics have not been developed, this
resulted to the use of non-pharmaceutical interventions
which in present day are replicated as regular hand
washing, social distancing, coughing into tissue papers
and disposing them properly, coughing into elbows and

staying home when sick. The high mortality rate of the
Spanish flu and its undefined global spreads is likely
attributed to the war at the time, lack of antiviral drugs
and little was known about viruses, in fact viruses were
discovered some ten year later (Whiting, 2020). There
were no effective health systems compared to what we
have now. The major approach to containment of the
disease was “crowding control” what is known today as
social distancing and it worked effectively in limiting the
spread of the disease (Madhav et al,, 2017).

Other reported pandemics in the 20th and 21st century
include; Asian flu influenza pandemic of 1957 which
caused 700000 - 1500000 deaths and infected over
10000000 persons (Viboudet al., 2012). Hong Kong flu in
1968 which resulted to over 1,000,000 deaths. HIV/AIDS
from 1981 till date with estimated 70 million infections
and 36.7 million fatalities worldwide (WHO, 2020).
Severe Acute Respiratory Syndrome (SARS) in 2003 with
8,098 cases 744 deaths, affecting 4 continents and 36
countries. Swine flu influenza in 2009 caused 15575000
deaths (Dawood et al, 2012). Middle East Respiratory
Syndrome (MERS) Epidemic affecting 22 countries with
over 1879 cases and 659 deaths (Arabi et al, 2017).
Ebola Virus Disease (EVD) in 2013 affecting 10 countries
with 28,646 cases, and 11,323 deaths (WHO, 2006).

3. Development of Public Health
Approaches in Solving Problem of

Pandemics

COVID-19 pandemic is a foremost challenge bedeviling
human race at this time. Virtually all nations of the world
had their fair share of this pandemic. It is rather
unfortunate to say that our health systems were
unprepared for a public health challenge of this
magnitude. Presently, the challenge of coronavirus
(COVID-19) calls for redirection of public health goals to
reflect response of this challenge.

Charles Edward Winslow, defined “Public Health as the
Science and the art of averting disease, extending life and
supporting physical health by way of systematized public
efforts for the hygiene of the environment, control of
community infections, education of individuals in ethics
of personal hygiene and the organization of medical and
nursing services for the early identification and
preventive handling of disease, assuring conditions
under which people can be healthy” (Charles-Edwards,
2013; Ashcroft, 2014). Planned communal efforts
targeted at the prevention of diseases and advancement
of health objectives and attitudes aimed at advancement
of societal wellbeing is termed public health.

As regard COVID-19, public health measures are
influenced by the public perception, political pressure
and scientific evidence as it is known that COVID-19 is a
highly contagious infection. Pandemics are both ongoing
and recurring health crisis. At one time or the other
humans are faced with an outbreak of disease either at
local, regional or global level i.e. endemic, epidemic and
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pandemic scale of disease outbreak. To this end there has
always been need for proactive and preventive measures
to tackle disease outbreak which unfortunately are
inevitable. The plagues of the early centuries were
reoccurring because there were no global measures and
institutions at that time to collectively tackle public
health issues, the most notable strategies put in place
were non-pharmaceutical measures especially the ideas
of quarantining ships for 40 days.

In the course of history in response to the Small Pox
outbreak,
vaccination was developed in the 18th century (CDC,
2003). The first international health cooperation began
in 1851 when government representatives gathered in
Paris for the International Sanitation Conference to

variolation which later evolved into

address the spread of cholera. This has since lead to
collaborative international partnerships with a view to
strengthening healthcare systems, access to healthcare
and surveillance of infectious diseases. The International
Sanitation Conference after series of conferences both
successful and effective gave rise to the Pan-American
Sanitary Bureau in 1902 and office of International
d’Hygiene Publique in (1907). The World Health
Organization is an agency of the United Nations with the
mandate to ensure the “realization by all people the
highest levels of health” it was charged with the
maintenance of international public health (WHO, 2011).
Since inception, the WHO has played a substantial part in
the suppression and containment of disease outbreaks
through international collaborations between member
states and increased surveillance. It is worthy of note to
state that W.H.0 has worked assiduously to eradicate
numerous diseases including Small Pox, Yellow fever and
Bubonic plague, Poliomyelitis and Cholera

4. Economic, Ecological and Health Effects
of Pandemics

Pandemics have been recurrent through human history
and have always left a work of devastation following
their emergence. In addition to their fatal consequences,
they leave a trail of negative socio-economic and political
consequences (Davies et al,, 2013; Qiu et al,, 2017). The
health effects of pandemics are always overwhelming.
There is always wide spread of illness resulting to high
rate of fatalities running through thousands and even
millions as reported during the Black Death and Spanish
flu pandemics.

Disease disasters including pandemics account for more
than 25% of global mortalities (Verikios et al, 2015). The
disease outbreaks of the 21st century both the epidemics,
near pandemics and pandemic scale diseases have
threatened public health infrastructures, overwhelmed
health care systems and caused fatalities up to 40% of
infected persons. In some cases, pandemics equally affect
a number of health care personnel in the course of their
duty thereby making some of them loose their lives in the
line of duty. The economic effects of pandemics cannot be

affect the
population as well as the economy. During previous
pandemics, there have been reported serious economic
losses in virtually all affected countries of the world. The
economic costs of dealing with a disease are both direct
and indirect. Direct cost of containing disease outbreak
can be very high (Goslin and Friedman, 2015). It is
reported that the Ebola virus disease of 2015 cost $6
billion in direct expenditures (Hospital, personnel,
treatment). The countries which reported the outbreak
had economic losses that ran into billions of dollars. An
average infectious disease outbreak costs about 60
billion US Dollars in immediate expenditures (Maurice,
2016). All through history, reported pandemics have
always led to reduction in trade and travels. In a bid to
enforce non pharmaceutical interventions (Social
distancing), businesses, schools and all other public
activities are usually shutdown to reduce the spread of
the diseases and this resulted to serious decline in GDP
and in most cases total collapse of the economy. The

over emphasized, however pandemics

Justinian Plague led to the collapse of the Byzantine
Empire, subsequent loss of man power and scarcity of
food. Almost all pandemics have nearly the same
economic effect as the huge fatalities usually results to
loss of man power and decline in economic activities
thereby negatively affecting the gross domestic product
(GDP) of the affected countries. Pandemics have a vast
array of negative impacts which can seriously threaten
the health of the population, economic stability and pose
security threat. Whenever pandemic arises, global
security is threatened as a result of loss of livelihood and
economic stability (Qiu etal.,, 2017).

5. COVID-19 Pandemic

Precisely on the 12th of January, 2020, the world woke
up to the news of a new strain of coronavirus announced
by W.H.O. At about late November and early December,
2019, isolated cases of an unusual pneumonia were
reported in Wuhan, China. Further investigation showed
that this disease was initiated by a newly recognized (-
coronavirus. W.H.O. named the 2019 new “coronavirus”
COVID-19, on 12t January, 2020 the disease was
officially named (Guo et al,, 2020). According to Zhu et al.
(2020) COVID-19 virus SARS-COV-2 is a -coronavirus,
encased, non-segmented positive sense RNA virus
(Subgenus Sarbecovirus Ortho Coronavirinae Subfamily).
One distinctive feature of the [3-COVID-19 is the
capability to infect mammals.

COVID-19 belongs to the SARS infection. It spread
through direct respiratory droplets and
respiratory Epidemiological
suggested that the incubation period of the disease is 1-
14 days with the 3-7 days being most infectious. It is also
reported that the virus is contagious during the latency
period (Pan et al, 2019). It has showed high
transmissibility from human to human. The general
symptoms of the disease include fever, cough, headache,
fatigue, sputum production, shortness of breath, sore

contact,

secretions. evidence
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cases loss of taste and smell,

gastrointestinal infections with diarrhea and vomiting.

throat, in rare

More severe symptoms can present as acute respiratory
distress syndrome, coagulation dysfunction, septic shock,
metabolic acidosis and organ failure (Guan et al.,, 2020;
Guo et al,, 2020). By May 22nd 2020, 5,111,000 confirmed
cases of COVID 19 with one million nine hundred and
fifty thousand recoveries (1950000) and three hundred
and thirty-eight thousand (338000) deaths
recorded (WHO, 2020).

A lot of pandemics recorded through history had
devastating effects on the world both on health and on
socio-economic front but the major reason why COVID-
19 differs from most other pandemics is that at this time

were

and age there are a lot of improvement in medicine and
technology, increased surveillance in terms of disease
monitoring, improved diagnostic capabilities, treatment
and information sharing. Also COVID-19 is more easily
transmitted than some other pandemics like HIV in a
matter of weeks SARS-COV-2 has spread to all continents
around the world. Although COVID-19 and Influenza
virus have similar disease presentations in that they both
cause respiratory illness, severe cases cause death and
are both transmitted through contact and droplets.
Influenza virus responsible for the Spanish Flu and other
influenza virus that reached pandemic level have been
reported to have shorter incubation periods than COVID-
19. Also influenza virus has been reported to have
shorter serial intervals than COVID-19 (WHO, 2020).
Another factor that differentiates the COVID-19 from
other pandemics notably is the flu pandemics which has
higher probability of pre-symptomatic infection (WHO,
2020). Studies have showed that for influenza, pre-
symptomatic transmission can take place between 3 - 5
days of the illness while COVID-19 carriers can shed the
virus within 24 - 48 hours to onset of symptoms. COVID-
19 is believed to be more contagious than other flu
pandemics and has a reproduction number of 2.0 - 2.5 in
contrast to 1.4 to 1.6 in the case of influenza. Infectious
period, transmissibility clinical severity and extent of
community spread are the difference that separate
COVID-19 from SARS infection (Anjorin, 2020).

5.1. The Politics of COVID-19

The advent of COVID-19 has reshaped global politics by
creating big golf between industrialized nation’s leading
to accusations and counter accusation between China
and the United State on the cause and origin of corona
virus. In the beginning the former President of the United
State, Mr. D. J. Trump made public statement suggesting
he has seen evidence of corona virus originated from a
laboratory in Wuhan Institute of Virology, China. At this
point, attention was focused on pointing accusing fingers
on China rather than concentrating energy to curtail the
spread of COVID-19 in the United State of America. This
lead to upsurge of cases of infected person in the US.

The COVID-19 pandemic has impacted greatly on world
politics. Handling of the pandemic by W.H.O has been
greatly criticized by the former president of the United

State (Donald Trump Administration) who insists that
the Chinese government tried to down play the
seriousness of the disease when it started in a bid to
shield their economy. Campbell and Doshi (2020) posited
that the coronavirus pandemic has exposed the weakness
of the big global powers and the failure of America to
take the lead role in fighting the pandemic. Donald
Trump asserted that this has created a vacuum and China
despite being accused of concealing relevant information
and being economically hit has tried to fill the leadership
vacuum by sending medical supplies, diagnostic and
protective equipment to countries in need of supplies.
China has sent medical personnel to help out in
combating the disease in countries such as Italy and
Nigeria.

According to Dauba-Pantanacce (2020) the much
anticipated pandemic has exposed the decadence of
public health care systems, and shown the fragile divides
in global politics. Global politics on COVID-19 contributed
to the infractions between world leaders and contributed
to the fragmentation along geo-political divides and even
the weakening of global institutions saddled with the
responsibility of coordinating response to this pandemic.
This sharp friction in global politics has even led to the
U.S.A. stoppage of funding for the W.H.O. and most
recently pulling out of the W.H.0. Analysts have picked a
loophole in the response of the west to the initial
outbreak of the coronavirus because it was assumed, the
disease was restricted to Asia at the onset but with
globalization and increased international travels it wasn’t
unlikely that such an outbreak will spread rapidly around
the globe. It is therefore assumed that if proper lockdown
measures were put in place before it was done in so
many countries there would have been a drastic
reduction in the rate of spread of the disease. The E.U.
had some crisis on border closures and movement
restrictions as they had to deal with issues bothering on
national response and co-ordination unilaterally. Prior to
the pandemic the BREXIT was what the EU/UK was
dealing with and the BREXIT negotiations remain stalled
as a result of the pandemic.

In African the pandemic led to major shut down of
economies, prior to this time there has been calls for the
urgent necessity to upgrade the healthcare structure to
be able to absorb surges in case of outbreaks but little
attention has been paid to the health sector. The COVID-
19 pandemic saw the construction of making shift
isolation centers. In Nigeria for instance, makeshift
isolation centers were built at the National and State
levels to be able to cater for the surge in the number of
cases.

5.2, Incidence of COVID-19

COVID-19 became a global emergence when it was first
reported in China as pneumonia with unidentified
etiology (Huang et al,, 2020; Lu, 2020). The incidence of
the virus was traced to Wuhan Meat Market in China,
where animals such as bats, frogs, birds, snakes, rabbits
and several sea foods are sold (Wang et al., 2020). On 1st
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January 2020, Chinese government closed the Wuhan
Meat Market as suggested by findings from researchers
that the virus emanated from the market leading to
surveillance and epidemiological investigation on the
etiology. Out of the first 41 confirmed ‘cases of new
corona virus (nCoV) reported in Wuhan, China, one death
occurred in a patients with serious underlying medical
condition (WHO, 2020). Scientist traced the origin of
corona virus SARSCoV2 to bat and hopped that pangolin
could be another possible source of the virus (Ali et al,,
2020). It was reported in 2020 that corona virus disease
spread between person-to-person without any form of
animal intermediate (Bryner, 2020). Bats and birds are
potential carriers of diseases with pandemic potentials
(Figure 1). The feces of bat dropped on fruit eaten by
civet can become a carrier of the novel corona virus (Ali
et al, 2020). Since the virus is not reported to be
circulated in human population, therefore the immunity
of the deadly corona virus is absent in humans
(Woodward, 2020). On 12 January 2020, China
announced the genetic sequence of the new corona virus
which gave rise to the development of RT-PCR-based
testing kits all over the world (WHO, 2020).

Intermediate host

Mode of
transmission

Origin / MERS-CoV: Camel  Close contact with
mucus or fluids
SR o2
Diet or dose
\SARSCOV Civet cat contact

- e,

SARS-CoV-2: Pangolin? ?

Final host

Human

Figure 1. Transmission pattern of nCoV from animals to
humans (Ali et al,, 2020).

5.3. Spread of COVID-19

Earlier cases of the virus were believed to have emanated
from zoonotic sources; persons who visited the Wuhan
food market. The
concentrated to human-to-human transmission which
gradually snowballed into community transmission in
Hubei Province before the implementation of control
measures adopted by WHO and Chinese government. The

wholesale sea outbreak was

reported cases of the virus and the death recorded in
China from 1st January to 20t February, 2020 have been
presented (Figure 2). The report revealed high % CFR for
cases and death in Wuhan compared to China as a
country. This made Wuhan epicenter for the spread of
new corona virus in the period overview. Shortly after
the emergence of the novel corona virus in China, the
virus started spreading from country to country. The
speed of spread of the virus was enabled by global trade
routes from the City of Wuhan, China to other parts of the
globe.

The statistics of travelers from Wuhan, Hubei Province
(Figure 3) from January 1st to January 29t showed
clearly that the non-Hubei case of the novel corona virus

emanated from the City of Wuhan and spread through
other routes to different countries of the world.

Reported deaths/Rep

Tiime Period 1 January to 20 February

Figure 2. The level of fatality of COVID-19 in China by
location, as at 20 February, 2020 (WHO, 2020).

Warning date

il

Figure 3. Proportion of travelers who visited the Hubei
province (Wuhan) and non-Hubei province when the
novel coronavirus was declared a pandemic (Zheming et
al.,, 2020).

Travelers/ten thousands

The timeline on how the new corona virus spread from
Wuhan, China to other part of the world as reported by
Aljazeera News (2020) stated thus; December 31st 2019
to January 5t 2020, China alerted the WHO of a possible
pneumonia with unknown etiological cause, even though
SARS virus which killed about 770 people between 2002
and 2003 was ruled out. January 6 - 12th 2020 the virus
was identified and named 2019-nCov belonging to the
coronavirus family; thereafter a 61 years old man in
Wuhan, China who purchased meat from Wuhan seafood
market died of heart failure on January 9t, 2020. January
13th to 19th, WHO reported the first case of the novel
coronavirus outside China in Thailand. The second death
arising from COVID-19 occurred 17th January, 2020 in
Wuhan. This made the health authorities in the US to
announce that the three major international airports in
the US will embark on passengers screening particularly
arrivals from China. By January 18t, 2020 confirmed
cases of new coronavirus were reported in United State,
France, Nepal, Singapore, Malaysia, South Korea, Vietnam
and Taiwan. January 20 - 26th, 2020 Chinese government
confirmed cases of human-to-human transmission via
CCTV state broadcast leading to quarantine of City of
Wuhan, Chibi and Xiantao all in Hubei Province. The
lockdown affected about 56 million persons who reside
in this province. At this point, the WHO reported that the
outbreak of the novel coronavirus do not constitute
serious public treat of global concern since there are no
evidence of human-to-human spread. By 30t January,
2020 WHO affirmed the new coronavirus a global
emergency case as the death toll of coronavirus rose to
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170 with over 7711 confirmed cases. By the same week,
China recorded 304 deaths with over 14,380 infections.
Countries such as United Kingdom, Canada, Australia,
Japan, Germany, United State, UAE and Vietnam recorded
new confirmed cases. The 1st death recorded outside
China was in Philippines on 2nd February 2020.
February 6th, 2020 Malaysia government reported the
first known human-to-human case of COVID-19. By
February 17th 2020 a Chinese Doctor Li Wenliang who
first sounded an alarm on the novel coronavirus died
from complications arising from the virus. February 9th,
2020 recorded 811 death toll of COVID-19 and 37198
infection surpassing the 2002-2003 SARS epidemic; this
made the WHO investigation team of experts depart to
China for investigation. February 13t, 2020 Japan
recorded the 1st confirmed case, and Egypt was the first
African country to report the first case of coronavirus on
14th February, 2020. Two deaths arising from the new
coronavirus was reported in Iran on February 19t and
21stFebruary, 2020.

Israel reported its first confirmed case from a woman
who return from cruise ship expedition. By the end of
February, the coronavirus pandemic spread to several
Bahrain, Kuwait, Qatar, Oman,
North Macedonia, Brazil, Netherlands,
Norway, Romania, Greece, Georgia, Pakistan, Lithuania,
Denmark, Ireland and Wales. By February 28t, 2020 the
world has recorded 82000 confirmed cases and the US
death toll hitting record 2800. The spread continued
unabated to several other countries with primary and
secondary trade route with China.

5.4. Management and Eradication of COVID-19

Today, there are now several vaccines that are in use
against COVID-19 while several other vaccines are

countries such as
Afghanistan,

undergoing clinical trials in several research
centres/institutes put together by countries who are
badly hit by the COVID-19 pandemic. However, the WHO
must ensure safety and quality of vaccines distributed all
over the world. Suggestions have been made for the use
of herbal remedies for the treatments and managements
of COVID-19. The WHO welcomes innovations around the
world including repurposing drugs, traditional medicine
from plants and development of new therapies in search
of potential treatment for COVID-19. Management of
COVID-19 should follow the WHO coronavirus disease
technical guidelines put together by renown experts
(WHO, 2020). Some of the technical guidance for the
management/eradication of COVID-19 include early
investigation, set-up of investing laboratories, constitute
surveillance and rapid respond team, risk
communication and community engagement to prevent
person-to-persons spread, prevention of infection by
obeying guidelines such as social/physical distancing,
proper hygiene practices, putting on nose mask in public
places, washing of hands for up to 20 seconds or used of
hand sanitizers (> 70% IPA), provision of PPE for medical
personnel’s.

The advent of the novel coronavirus saw the world

battling misinformation with regards to where, how and
the purpose COVID-19 was set to achieve. Several
conspiracy theories flooded the news and print media
and social medial space owing to the blame game
between the US and China. One of the conspiracy theory
averred that the novel coronavirus (COVID-19) escaped
from a laboratory in Wuhan Institute of Virology. This
story may look plausible but it got worse when MR.
Donald Trump (USA president January 2017 to January
2021), made a public claim to this theory and it was
published in Washington Post, the UK Times and other
international outlets. This theory was refuted when Shi
Zhengli (Cohen, 2020) reported that SARS-CoV-2
coronavirus genetic sequence did not match any of the
virus sequence undergoing investigation at the Wuhan
Institute of Virology (Lynas, 2020). Another theory
surrounding the COVID-19 was that the virus was a
biological weapon or economic weapon targeted at the
US. Chinese government defended herself by claiming the
US military brought the virus to China as means of
blackmail on Chinese nation, this was a public statement
given by Chinese Foreign Ministry spoke person, Zhao
Lijian. The 5G network is another theory on COVID-19
that looked elusive but rather difficult to believe. As
enticing as the theory seemed, it was debunked by the
WHO that virus/viral particles cannot travel via mobile
network system, as evidence in the spread of COVID-19
in countries that had no 5G installation (Schraer and
Lawrie, 2020). Another theory surrounding COVID-19
was that the virus does not exist, rather a plot by
globalist to take the freedom of human race. This lead to
anti-luck down protest in the US which help to rapidly
spread the virus in major Cities in the US.

The China-US feud on COVID-19 became worse when
China pledge the sum of $2 billion to combat the deadly
coronavirus. This led to criticism by the US government
that it was a strategy to head off the scrutiny of China’s
handling of the pandemic. New York Times reported that
the meeting scheduled by WHO to chart a way forward
for the coronavirus pandemic ended up escalating
tension between China and the US (The New York Times,
2020). Mr. Donald Trump, the then US President accused
the WHO of complicit and dependence on China in his
letter written to WHO Director General, Dr. Tedros
Adhanom Ghebreyesus. This lead to Mr. Trump stripping
the WHO of funds and assistance. The feud has continued
unabated till today. The feud has caused more harm than
good in that, the energy exacerbated in the feud should
have been channeled to fighting and combatting the
common enemy called COVID-19. No doubt, the feud
significantly conspiracy  theory
surrounding COVID-19 and the spread of the novel
coronavirus.

5.5. Public Health Paradigms

The outbreak of COVID-19 has changed the perception of
individuals all over the world to the threat of pandemics.
The rapid spread of the COVID-19 and the subsequent
economic and social effects have no doubt been felt all

influenced the
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through the globe. The other pandemics that occurred in
the 21st century were contained in early stages and
phased out perfectly much before they could reach the
scale to which the present COVID-19 has spread across
the world.

Prior to this time issues regarding pandemic
preparedness were sometimes not taken seriously by
and even public health experts and
environmentalist especially in developing countries. A
vast majority of the population would never have
imagined a situation where lockdown, total movement
restriction can get to this scale as we have it today with
the incidence of COVID-19 pandemics. In recent times
people are constrained to wear face masks in public
places and maintain hygiene at all times. The COVID-19
pandemic has heightened awareness on outbreak of
infectious diseases at global level, thus reawakening
citizens the need for caution in dealing with issues
regarding their health and safety. At this point what
matters is staying alive hence the slogan “STAY SAFE”.
5.6. The Role of W.H.O. in the COVID-19 Pandemic

The W.H.O. is the international body with the mandate to
ensure health at the highest levels in every individual.
During any pandemic, they are required to coordinate the
response of various CDCs of countries in order to combat

individuals

the pandemic. The International Health Regulation (IHR)
mandates countries to report outbreak of new diseases
to W.H.O to enable them take action on the spread of the
disease.

The approach of W.H.O to COVID-19 has come under
serious criticism especially from the Trump led American
Administration. The US government blames WHO for the
data given by China. They assert that what was reported
about COVID-19 amounts to an under reporting of the
disease and the The US
administration believed that W.H.O was too dependent
on Chinese data and delayed too long to warn the world
about risks including human-human transmission. The
purported late response from W.H.O. prompted the US

cases of the disease.

President, Mr. Donald Trump to stop U.S. funding of the

W.H.O. He blames W.H.O for failing to investigate reports

that were in conflict with that of the Chinese government

leading to late implementation of travel restrictions and

containment measures. But the W.H.O in her defense

maintains that she is providing up to date information

about the COVID-19 pandemic. Again, W.H.0” s powers

are limited as she only has access to what countries who

are affected by the outbreak of pandemic. Some of the

objectives of W.H.O. in controlling COVID -19 Pandemic

include:

e Control of secondary infection (human-human
transmission)

e Detecting, Quarantining and caring for persons early

o Identifying and decreasing transmission from
animal sources

e Accelerate diagnostics therapeutics and vaccines
development

e Communicate information on critical risk and event

e Minimizing social and economic impact of infection
through multilateral partnership

5.7. Public Health Interventions to Tackle COVID-19

Some of the preventive measures adopted by various
governments to tackle COVID-19 include; maintain
personal hygiene and frequent washing of hands with
soap and water, use of IPA-based alcohol as hand
sanitizers, maintain physical and social distance, cover
mouth and nose with tissue or handkerchief while
sneezing and coughing or sneeze while your face is place
on your elbow, desist from handshakes, wearing of
face/nose mask, avoid touching eyes and nose with your
hands, restrict movement by remaining indoors. Other
preventive measures that portends social and economic
impacts include total shot down of all none-essential
businesses, companies and transactions; restriction of
vehicular movement in and out of cities within a country.
The model of total or complete luckdown experimented
in China, US, Italy etc. may not be suitable for developing
countries particularly Africa. This is so,
governments in Africa and other developing countries do
not have accurate data base of persons, lack of state of
the art medical facilities, little or no resources to provide
support in the form of palliatives, dwindling economic
indices that cannot sustain the populace for the period of
the luck down. It is important to state that the model to
tackle COVID-19 pandemic should be designed based on
peculiar nature of the country/region. For example, most
business in Nigeria are small and medium sized
enterprises (SME’s) that depends on daily sales for family
upkeep. If these business are short out for a long time,
hunger, crime and other societal vices may set in. As

because

deadly as COVID-19 pandemic, hunger remain a treat to
human existence.

This paragraph public  health
intervention role played by some countries in the world
to tackle COVID-19. The preventive measures adopted by
various governments to tackle COVID -19 have been
under public scrutiny for many leaders of the advanced
and emerging world. A case in view is Nigeria, United

underscores the

States of America and South Korea. Before the index case
in Nigeria, the mass media clamored for stringent
screening of all individual movement through the entry
points (land, sea and air point). Some school of thought
advocated for total shot down of all these routes. The lack
of self will lead to the arrival of an Italian into Nigeria,
who was confirmed positive for COVID-19 by early March
2020. At this time, the government was indifferent to
stop the influx of newcomers into the country. The news
that the Chief of Staff to the government of Nigeria, Mr.
Abba Kyari had tested positive after arriving from an
international trip angered most of the populace.
Following these occurrences, more cases of COVID-19
were recorded and the tally of positive cases began to
rise till date.

The United States of America is seen as a competent
global leader and they have been adjudged supper world
power. Her handling of COVID-19 was criticized by
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experts in the field of public health. The criticism
punctured the Donald Trump led administration in that
the government was not responsive to the pandemic of
coronavirus. A state like New York which was the epic
center of the disease was gasping for breath in an
attempt to cope with the number of COVID-19 cases.
Even though the Governor of New York at that time
promised to build more hospital to contained the spread
of the virus, health care system in the U.S. was after all
inadequate to tackle the scourge of COVID-19. The quest
to open up the economy is another action that received
criticism. Mr. Trump has been vehemently criticized and
he does not seem to agree with developments arising
from COVID-19. Critics said that if COVID-19 case is not
properly controlled, more
envisaged. Taubenberger and Morens, (2009) had earlier
documented that some outbreak was categorized as
trans-regional and global. Currently, COVID-19 has made
it to the seat of governance (the White House). President
Trump Deputy, Mr. Mike Pence contracted the infection

cases and deaths are

and this was another blow to the government in terms of
their ability to curtail this infection. Inquiry by British
Broadcasting Corporation (BBC) claimed that there was
lack of coordination between the key agencies that
should be controlling the pandemic. The case of Nigeria
and US is at variance with the South Korean government.
The government in Soul learnt a lot of lesson from the
Ebola outbreak and was able to use what was learnt as a
platform to curtail coronavirus outbreak. They act
rapidly by synergizing all facet of response. The
structural modification made after some crisis was a
guide to quick steps in the appropriate route.
Interestingly, the populace trusts the intent of the
government of South Korea. The Technology industries
was able to develop a phone application that is able to
detect if an individual nearby has the virus. The buzzing
from the phone is able to guide the owner of the phone.
In addition, the efficiency of the contact tracing group
was actually superb as claimed. At this moment, there are
very few case of confirm COVID-19 in the country.

Covid-19 pandemic has exposed the inadequacy and
experienced centers,
hospitals and health facilities in many countries. For
example, in Nigeria medical tourism by political office

deficiencies in medical -care

holders and highly placed persons in the society has
continued to improve the economy of developed
countries hitherto deplete the economy and GDP of
developing countries particular in Africa. Every nation
was overwhelmed by the numbers of patient medical
practical personnel’s have to attend to. As the pandemic
bite harder, there was shortage of bed space, ventilators,
personal protective equipment (PPE), nose mask etc.
Medical practitioners have been in the front burner in the
fight against the pandemic of coronavirus. Many of them
lost their life’s in the course of duty. As the world was
looking for a quick fix on COVID-19, attention was drifted
to health sectors. Massive funding by government and
donor agencies, training and retraining of medical

workers on the tips on how to handle COVID-19 patience,
building of makeshift medical facilities all over the world
to accommodate patience, research funding for COVID-19
drug trials, increase in salaries and better health
insurance for health workers were put in place.

One major draw-back to the public health approach to
COVID-19 is the partial/total shift of attention to
coronavirus pandemic, forgetting that other debilitating
diseases are still very much around us. There was a spike
in death owing to little or no attention to patients with
other underlying courses, fear of been infected by COVID-
19 by medical workers, intensive care unit was reserved
for mainly corona virus patients as if COVID-19 was the
only cause of respiratory disorder. Some of the public
health approach to COVID-19
transmission  pattern, pathogenicity, infectivity,
virulence, immunogenicity, surveillance diagnosis and
management of clinical case (Kolifarhood et al, 2020).
These approaches to COVID-19 is similar to other
pandemics in the time past but the fear, uncertainty and

focused on the

rumor spread via social and print media gave undue
attention to the scourge of coronavirus pandemic.

5.8. Public Health Approach to Diminish COVID-19
The public health approaches to diminish COVID-19 are
strategies aimed at mitigating or suppress the COVID-19
pandemic. The mitigation strategies include isolation of
confirmed cases and quarantining of exposed persons
help to reduce the spread of the virus. From past
experience, these strategies have played a significant role
in the reduction of death rates by over 50% (fifty
percent) (WHO, 2020a). Travel restrictions and effective
border surveillance, use of pharmaceutical interventions
to treat planning/for surge
facilities/isolation/treatment centers to help relieve the

symptoms,

burden on the existing health care system. Exchange of
information with relevant stakeholders to ensure
appropriate and decisive actions to mitigate the level of
risk are measures taken at National and State levels. In
tackling COVID -19, the response measures are improved
testing, contact tracing, isolation, quarantining and
sanitization. Positive cases of the virus are confined in
isolation centers while treatment of symptoms as they
present themselves are carried out until the patients test
negative. For individual and household levels, personal
hygiene, limited social contact as much as possible is
highly recommended.

Regular Hand washing, use of alcohol based hand
sterilizers, disinfecting surfaces, use of face marks
especially in public places have become key approaches
in the reduction of transmission of the virus. In recent
times it has been legislated in some countries like Nigeria
that the use of face marks is compulsory in public places.
Other measures encouraged in the control of the spread
of COVID19 avoiding touching the face
particularly eyes, nose and mouth, remaining home when
sick and staying at least 2 meter away from people
(physical distancing). Social distancing is limiting contact
with people. Social distancing is any act taken to reduce

include
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close interaction with other individual/persons. In this
regard personal responsibility is always emphasized
(ECDC, 2020).

In a bid to reduce the COVID-19 spread/curve, non-
pharmaceutical interventions including use of personal
protective materials (Face Masks) and hygiene Measures
like respiratory hygiene and etiquette, frequent cleaning
of surfaces, minimal sharing of objects, adequate
ventilation and social distancing are strictly to be
adhered to both on a personal and communal basis. The
term “social distancing” in the context of pandemics
refers to all measures aimed at reducing contact with
people and within a community especially contact with
infected persons. Because of the infectious rate of COVID-
19 the possibility of infected individuals not showing
symptoms and the unavailability of instant testing, it is
imperative to limit contact between the infected,
unsuspecting infected and non-infected to interrupt
transmission of the virus in the population. Social
distancing measures include stay at home orders, closure
of educational institution, work place, worship centers
cancellation and of public gatherings
including recreation and sporting activities (ECDC, 2020).
5.9. Effect of Upscale Testing, Isolation, Quarantining
and Improvement of Health Services in Diminishing
the COVID-19 Cure

Arising from the global spread of COVID-19, there has
been a dramatic increase in the need for measures to put
a check on the spread of the disease as no substantive
cure or vaccine has been developed to eradicate the
disease completely. Limited testing capacity can be a
major bane in the control of the spread of COVID-19.
Therefore, there is need for upscale testing to check its
spread. COVID-19 is a respiratory disease and it is

restriction

therefore not unlikely that other respiratory pathogens
are in circulation thereby making it difficult to
specifically ascertain the presence of the SARS- Cov2
virus. There has been serious upscale testing in all the
countries around the world even the less prepared
countries in terms of pandemic response. In line with
W.H.O advice that all nations prepare for containment,
surveillance, early detection, isolation, case
management, contact tracing, and data sharing with
W.H.0. was paramount in the interruption of the

active

transmission of the virus. Most countries including
developed and developing countries were tasked with
prevention of secondary transmission (WHO, 2019).
In a bid to flatten the curve and reduce the spread of the
disease, diagnostic, therapeutic and non-pharmaceutical
measures were put in place to achieve the goal. The first
step most countries took was to upscale testing for
COVID-19. The up scaled testing helped to detect the
presence of the virus and as such carriers were isolated,
treated. The WHO strategic
response plan recommends

quarantined and

preparedness  and
prioritization of who gets tested. This is to avoid
overwhelming the laboratories and producing inaccurate
results. But it also stipulated that all suspected cased

should be tested. As part of the COVID-19 preparedness,
readiness and response, establishment and increase of
testing capacity of countries was paramount in response
to the disease outbreak.

The COVID- 19 pandemic response saw countries
building new hospitals especially the developed
countries while the developing countries were building
makeshift isolation centers to be able to accommodate
the surge. In some countries, stadiums were turned to
makeshift isolation centers in a bid to accommodate the
expected surge in the number of patients. These
measures taken have helped to drastically reduce the
transmission of the disease. If these measures were not
put in place, we probably would have seen a repeat of
what happened in 1918-1920 during the Spanish flu.
Although the cases keep rising the responses of both
countries and international institutions are
commendable, it probably would have been worse.

5.10. Effectiveness of Response Measures

The non-pharmaceutical measures for COVID-19 have
helped to reduce the explosion of the disease by more
than 50%. The early implementation of social distancing
in African countries like Nigeria helped to slow the
spread of the disease. Nigeria for instance had the first
case of COVID-19 on the 27t of February, 2020 and
subsequently international travel ban was placed on 21st
March, 2020 followed by full lockdown (Social
distancing) measures which were implemented from the
1st of April, 2020 up until the end of May, 2020 with
gradual re-opening of the economy. Although as at May
31st 2020, there are about 10000 confirmed cases of the
disease with about 273 deaths. These cases would have
been worse if the above control measures were not in
place.

In Wuhan, China, there was a complete lockdown for
close to 90 days to help stop the transmission of the
disease. And as at May 31st the City experienced gradual
re-opening of their economy after successes in the
control and transmission of the disease. Between March
and May 2020, many countries imposed strict social
distancing measures including total lockdown to help
curtail the transmission of the virus.

5.11. Public Perception as It Relates COVID-19

The social distancing measures taken by governments to
interrupt transmission of the disease adversely impacted
both local and global economies. All sectors of the
economy have taken a hard hit as a fall out from the
coronavirus.

The effect of COVID-19 on the global economy left
unbearable mark on the population of the world. The
COVID-19 pandemic led to job loss,
unemployment cut down in demand and supply chains
directly affecting production. Even the financial sector

serious

was not spared in this regard. Public perception saw
coronavirus as an economic threat than health threat,
this is because a large number of persons have recovered
from the disease and in some cases some persons are
asymptomatic carriers of the disease (figure 4, 5). So far
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there is high level of information about the COVID-19
among residents in developed and developing countries.

In the UK, US, France and Italy, people are more
concerned about economic issues arising from loss of
jobs and pay cuts. In Nigeria a lot of persons believe that
the disease is a biologically engineered virus from a
laboratory in China (Kolifarhood et al, 2020). Findings
from a survey carried out in Nigeria showed that about
75% of people sampled were aware of social distancing
as a way to stop spread of the coronavirus, 25% of the
sampled population did not care about social distancing
(Goslin and Friedman, 2015). Also there is a lot of
mistrust about the figures the government is raising as
regards the virus. A lot of people believe it is just a bid to
access funds from international organizations, while
some see it as an avenue for state governments to access
funds from the federal government. In general, there is
great success in the fight against the COVID-19 because of
the high level of compliance to the social distancing
measures especially at the early stages of the lockdown.

Figure 4. Statistics of total confirmed cases from January,
2020 to March, 2021 (Statista, 2021).
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Figure 5. Statistics of mortality rate as of March 8th 2021
for countries badly hit by COVID-19 (Statista, 2021).

5.12. Public Approach to Wipe Out COVID-19

COVID-19 has structure the way and manner people,
organization and nations think and act. There is need for
the virus to be eliminated because it is telling on
leadership, security, economy, relationship between

government and more. Diseases with cyclic global
recurrences, widespread and recurrent geographic
spread could lead to a pandemic situation (Donaldson et
al,, 2009). A cursory look on COVID-19 showed that the
pandemic possesses these features.

Government at all levels is empowering pharmaceutical
companies financially through grants. This race against
time demands that novel drugs should be manufactured
and sent to the bedside of the patient. The ability to do
this will determine whether more or less people will be
ill or eventually die. A lot of research are ongoing in
different institutions with funding from governments and
non-governmental organizations. This singular aim is to
find a cure to tame the tide of coronavirus pandemic.

A typical vaccine development can take five to seven
years’ timeline before approval can be obtained.
Successes have been recorded concerning COVID-19
vaccine even though several other vaccines are still
undergoing clinical trials. Billions of dose of vaccine will
be produced and there is crucial need for collaboration
between industry, the scientific community and
regulators. It is expected to be available in most parts of
the globe to ensure that no virus reservoir remains. From
the moment it was obvious the world was facing a global
pandemic, it became apparent that a vaccine will be a
crucial tool in limiting infection and spread. Although,
there is unparalleled cooperation between industry,
researchers and regulators, huge challenges still exist.
For COVID-19 vaccine programme to be successful, a
number of factors such as speed, scale, global access, fast
regulatory approval, design of trials conducted during
emergencies and ethical considerations in conducting
trials in a pandemic case must be keenly considered.
5.13. Crude Integrated Approach to Wipe Out COVID-
19

Several synthetic drugs such as camostat, nafamostat,
chloroquine, hydrochloroquine, remdeivir, lopinavir,
ritonavir and favipiravir have been suggested and used in
the treatment of COVID-19 (64), but none of these drugs
have successfully passed clinical trials for the treatment
of coronavirus patient in the world at large. Plant based
therapy for the treatment and management of COVID-19
has gained public
development of herbal tonic from artimisia and other

attention with the successful
indigenous herbs popularly branded Covid-Organics by
Madagascar government. Medical doctors and other
stakeholders in the health sector has continued to shy
away from the possible herbal solution to COVID-19,
stressing that combination of herbal tonic may fuel the
possibility of drug resistance to malaria parasite in
Africa. No doubt, the Covid-Organics has been politicized
with no recourse to whether herbal remedies may just be
the solution to COVID-19. The posture of WHO on herbal
solution casted serious aspersion on Covid-Organics
advertised to the world by the President of Madagascar,
Mr. Andry Rajoelina. WHO's reason for rejection of Covid-
Organics produced from natural plants is that there is no
scientific evidence to back it up. Even though clinical
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trials are yet to be admit on the Covid-Organics,
successes stories have been recorded in Madagascar,
owing to the levels of patients recovering from
coronavirus infection in Madagascar and decline in the
number of confirmed cases of coronavirus. Natural
remedies from plants are known to have preventive and
curative capacity due to the phytochemical components
plants. For phytochemical
components such as flavonoids are reported to interfere

present in example,

with modulatory inflammatory response to SARS
coronavirus. Flavonoids are active against SARS virus
through multiple mechanisms (Moghaddam et al., 2014;
Dai et al, 2019). Some of the underlying symptoms of
COVID-19; fever, dry cough, tiredness (most common),
diarrhea, headache, aches/pains, loss of taste (less
common), difficulty in breathing or shortness in breath,
chest pain, loss of speech (severe case) are implicated as
malaria symptoms. Herbal remedies popularly called
‘agbo’ was successfully used by our progenitors before
the advent of combination therapy for the treatment of
malaria. The world should not disregard African-based
solution to COVID-19 using plant based therapy, because
the solution is coming from Africa, rather WHO should
act as a frontier by harnessing the phytochemical
components present in the plant combination in order to
combat coronavirus pandemic.

6. Conclusion

The emergence of the new corona virus (COVID-19) in
Wuhan, China in 2019 have changed the pattern of public
health approaches to pandemic outbreak. The effect of
COVID-19 pandemic that ravaged the world economy and
other social activities would have been minimal
compared to what is the case, only if concerted efforts
were put in place to quickly curtail its spread. Notable
events that accounted for the negligence and indifference
to the new coronavirus include the delay by the host
country of incidence (China) to make public the
revenging tendency of the virus, the blame game between
the US and China opened the door for doubts if the virus
actually existed, delay in closing exit and entry routes by
counties having trade link with China, conspiracy
theories surrounding the emergence of COVID-19 and
many more negatively influenced the paradigmatic
approach to COVID-19. If we must win the war against
COVID-19, all countries under the United Nation should
bridge the gap in knowledge sharing with regards to
research into vaccine and drugs to combat the deadly
coronavirus. Individuals should take responsibility in
keeping safe by adhering strictly to the guidelines set out
by WHO and CDC’s of resident countries. Together we
can defeat the common enemy called COVID-19.
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Ozet: Egitimin ve toplumun en 6nemli unsuru olan 6gretmenlerimizin ani gelisen hastalik ve yaralanma durumlarinda, olas1 KBRN
tehditlerinde temel yapilacak uygulamalar konusunda bilgilendirilmesi 6nem arz etmektedir. Bu ¢alismanin amaci, Kirsehir ili merkez
kéy okullarinda gérev yapan ortaokul égretmenlerine verilen Temel i1k Yardim ve KBRN (Kimyasal, Biyolojik, Radyasyon ve Niikleer)
farkindalik egitimi dogrultusunda, egitim oncesi ve sonrasinda 6gretmenlerin bilgi diizeylerinin belirlenmesi, bilgi diizeylerinin
karsilastirilmasi ve egitim etkinliginin degerlendirilmesidir. Calismada veri toplama teknigi olarak anket formu kullanildi. Veriler SPSS
paket programinda degerlendirildi, test verilerinin karsilastirilmasi amaciyla iliskili 6l¢iimler igin t testi ve varyans analizi kullanild.
Calisma grubuna katilan dgretmenlerin %66,1’i kadin, %33,9’u erkek ve yas ortalamasi 31,01 + 2,01 olarak belirlendi. Ogretmenlerin
on testten aldiklar1 puan ortalamasi 20,12 + 6,53, egitim sonrasi son test puan ortalamasi 37,49 + 3,23 olup 0n test ve son test bilgi
duizeyleri arasinda istatiksel olarak anlaml fark oldugu saptand: (P < 0,05). Koy ortaokullarinda gorev yapmakta olan 6gretmenler de
temel ilk yardim ve KBRN bilinci olusturmak i¢in planlanan bu ¢alismada hem teorik hem uygulamali gerceklestirilen egitimin anlamli
diizeyde olumlu etkisi oldugu belirlendi. Katilimcilarin bilgi diizeylerinde artisin gelecekte meydana gelecek olaylara zamaninda
miidahele ile telafisi miimkiin olmayan vakalarin éniine gececegi sonucuna varildi. Ayrica Temel ilk Yardim ve KBRN farkindahk
egitimlerinin toplumun her kademesine yayginlastirilmasimn Hayat Boyu Ogrenme Siireclerine katki yapacagin1 énermekteyiz.

Anahtar kelimeler: Temel ilk yardim, KBRN, Egitim, Egitim degerlendirilmesi

Evaluation of Educational Activities in Raising Awareness against Chemical, Biological, Radiation and Nuclear
Risks and Basic Emergency Training

Abstract: It is important that our teachers, who are the most important elements of education and society, are informed about the
basic practices to be made in cases of sudden diseases and injuries and possible CBRN threats. The aim of this study is to provide basic
emergency education and CBRN (Chemical, Biological, Radiation and Nuclear) awareness training to secondary school teachers who
work in the central village schools of Kirsehir, before and after the training to provide teachers information. To determine the level of
knowledge, to compare the level of knowledge and to evaluate the effectiveness of education. The determination of the basic
emergency training and CBRN awareness of teachers and the evaluation of their educational effectiveness were carried out using a
questionnaire form. The data were evaluated in the SPSS package program, and the t test and analysis of variance were used for the
related measurements in order to compare the test data. 66.1% of the teachers participating in the study group were women, 33.9%
were men, and the average age was 31.01 + 2.01. The pre-test mean score of the teachers was 20.12 + 6.53, and the post-test mean
score was 37.49 # 3.23 after the training, and a statistically significant difference was found between the pre-test and post-test
knowledge levels (P < 0.05). In this study, which was planned to raise awareness of basic emergency training and CBRN on teachers
working in village secondary schools, it was determined that both theoretical and practical education had a significant positive effect. It
was concluded that the increase in the knowledge level of the participants will prevent cases that cannot be recovered by timely
intervention to future events. In addition, we suggest that disseminating basic emergency training and CBRN awareness training to all
levels of society will contribute to Lifelong Learning Processes.

Keywords: Basic emergency Training, CBRN, Education, Training evaluation
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1. Giris icermektedir (Oz, 2004). Bu Kkaliteli yasami saglayan en
Saglk insan yasamindaki en onemli kriterdir. Saglk onemli uygulamalardan biri de ilk yardimdir. ik yardim
yalnizca hastahiin olmayisi degil bireysel ve toplumsal saglikli bir in§an1n toplumsal sorumluluklarindandir.
sorumluluklarin yerine getirebildigi kaliteli yasami da Uluslararasi Ilk yardim Bilim Dayanigma Kurulu'na (The
BS] Health Sci / Meryem GURLER ve ark. 63
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National First Aidscience Advisory Board) gore ilk
yardim; kaza ya da yasami tehlikeye disiiren bir
durumda saghk gorevlilerinin yardimi saglanincaya
kadar hayatin kurtarilmasi ya da durumun daha koétiiye
gitmesini 6nleyebilmek amaciyla olay yerinde, tibbi arag
gere¢ aranmaksizin mevcut ara¢ ve gereclerle yapilan
ilagsiz uygulamalardir (Yiirimez ve ark, 2007; Ugar,
2008).

Saglik Bakanligi tarafindan 2002 yilinda resmi gazetede
yayinlanan {1k Yardim Yénetmeligi'ne gére tiim kurum ve
kuruluslarda istihdam edilen her yirmi personel i¢in bir
ilk yardim elemaninin olmasi gerekmektedir (Nayir ve
ark, 2011). Bu yonetmelikle toplumun ilk yardim
bilgisinin ve becerisinin artirilarak kurumlarda ilk
yardimca bulundurmasi hedeflenmektedir. Ik yardim
hizmetlerinin yalnizca saglik personeline birakilmamal
ve olaganiistii durumlarda tiim toplumun etkin bir
sekilde katilim saglayacak bilgiye sahip olmasi ilk yardim
orgiitlenmesinin temelini olusturmaktadir (Erkan ve Gz,
2006).

Yapilan ¢alismalar, kazalardan sonra meydana gelen
olimlerin %34'lnin ilk bes dakikada, %54'liniin ise ilk
otuz dakikada meydana geldigini gostermektedir. Yani ilk
yardim uygulamalarinda zamanin ¢ok degerli oldugu
diistintildiigiinde  saghk personeli beklenilmeden
toplumun katihlmi saglandigi takdirde
artacag bilinmektedir (Dinger ve ark., 2000).
Kaliteli saglikli yasam bebeklikte baslayan ¢ocukluk ve
genclik donemiyle devam eden bir siirectir. Cocukluk ve
genclik donemi olan 7-14 yaslari ¢ocugun bagimsizliginin
artmasi, baskisi, aktivitelerdeki
degisiklikler, tedbirli olmayis gibi etmenlerin yani sira
biylime gelisme, isitme ve gdérme bozukluklar gibi
énemli saghik sorunlar ile karsilastigimiz cagdir (Oztiirk
ve ark,, 2004).

Bu yas grubu c¢ocuklar zamanlarinin ¢ogunu okulda
gecirmektedir. Okullarda ortaya ¢ikan kazalarda ilk
yardim biiyiilk 6nem tasimaktadir. Yaralanma ve akut
hastaliklarda bilingli olarak uygulanan ilk yardim hayat

etkinliginin

akran fiziksel

kurtmanin yaninda sakatliklarin 6nlenmesinde de 6nemli
bir rol oynar. Okullarda ilk yardim bilgi ve becerisine
sahip olma sorumlulugu ilk olarak dgretmenlerin daha
sonra c¢alisanlarin ve ¢ocuklarindir (Erkan ve Goz, 2006).
Bu ytizden 6gretmenler temel olan ilk yardim kurallarini
iyi bilmelidir. Okullarda kaza yerine ilk ulasan Kkisi
ogretmenler oldugundan ilk yardim bilgi diizeylerinin
yliksek olmasi gerekmektedir (Usakli ve Cengiz 1992).
Okul doneminde en sik kanama, solunum yetmezligi,
bayilma, konviilsiyon, alerjik reaksiyonlar, yaniklar,
zehirlenmeler, kafa travmalari, ishal, kusma, karin agrisi,
burkulma, kirik-cikik gibi durumlarda ilk yardima
gereksinim duyulmaktadir (Erkan ve Goz, 2006). Dinger
ve ark.(2000), ile Nayir ve ark. (2011)'1in yaptiklari
calismalarda okul doéneminde Ogretmenlerin en c¢ok
karsilastig1 sikintilarin kanama, bayilma ve kirik- ¢ikiklar
oldugu tespit edilmis (Dinger ve ark., 2000; Nayir ve ark.,
2011).

Diinya Saghk Orgiitiiniin verilerine gére 18 yas alti

cocuklarda, istemsiz yaralanmalar sonucu odliimli
vakalarin %95’inden fazlasinin diisiik ve orta gelirli
iilkelerde meydana geldigi belirtilmektedir. TUIK 2014
verilerine gére 22464 ¢ocuk o6liimlerinin %8,2 ‘si 5-9 yas
ve %7,2’si 10-14 yas arasi ¢ocuklar olusturmaktadir.
Belirtilen bu yas araliklar1 okul ¢agini géstermektedir. Bu
baglamda yapacagi dogru
miidahaleler 6grencinin sakat kalmasini ya da hayatini
yitirmesine engel olabilir (Polar ve Aytag, 2003).

Tiirkiye’de dgretmenlerin katilimi ile yapilan ilk yardim
bilgi diizeyi ve egitimi calismalari sinirl sayidadir. Dinger
(2000) Ankara ilinde yaptigi c¢alismada
o0gretmenlerin %62,3'i ve Erkan ve Go6z (2006)’iin
yapmis olduklar1 calismada ise 6gretmenlerin
%68,4'linlin daha once ilk yardim egitimi almadiklar
belirtilmistir. Nayir ve ark. (2011), Isparta il merkezinde
yaptif1 calismada 6gretmenlerin %61,5'inin ilk yardim
egitimi almadigi ifade edilmistir. Ozyiirek ve ark.
(2013)’'nin ¢alismalarinda ise 6gretmenlerin %48,2’sinin

ilk yardim egitimi almadig1 belirtilmistir. Ilk yardim

Ogretmenlerin ilk ve

ve ark.

bilgisi alanlarinda %42,6’sin1n siiriicii kurslarinda aldig
ifade edilmistir. Yapilan egitim etkinligi sonrasinda ilk
yardim bilgi diizey puanlarimin 48,5128’den 80,2051’e
yiikseldigi saptanmigtir (Ozyiirek ve ark., 2013).

Cesitli meslek gruplarinin temel yasam destegi bilgi
dizeylerinin arastirildigt ¢alismalarda ilk yardim
egitiminin olumlu etkilerinin oldugu ifade edilmistir
(Ulger ve ark., 2013). Bildik ve ark. (2011)larinin,
yapmis oldugu calismanin sonucunda ise egitim fakiiltesi
ogrencilerinin ilk yardim bilgi diizeylerinin yetersiz
oldugu goriilmistiir (Bildik ve ark., 2011).

Kimyasal harp malzemeleri, zehirli endiistriyel kimyasal
maddeler, biyolojik harp maddeleri, toksinler, radyasyon
yayan cihazlar, niikleer silahlar ve bu alanlardaki kazalar
Kimyasal, Biyolojik, Radyasyon ve Niikleer (KRBN)’i
olusturmaktadir. KBRN gilinlimiiz ¢aginda degisen savas
yontemleri ile kullanilmakla birlikte bazen de kazalar ve
afetler sonucu toplumu tehdit eden bir unsur olarak
karsimiza c¢cikmaktadir (Tari, 2008; Ortatath ve ark,
2015).

Kimyasal gazlar zehirleme giicii ¢ok yiiksek olmakla
birlikte renksiz ve kokusuz olmasi sebebi ile tespit
edilmesi olduk¢a zordur. Kimyasal silah kullanildiginda
gorme bozuklugu, bulanti, kusma, nefes darligi, ani bas
agris, ciltte kizariklik ve kabarciklar gibi belirtiler ortaya
cikmaktadir (Erkekoglu ve Giimiiser, 2018).

Biyolojik savas ajanlari; insanlar, hayvanlar ve bitkilerde
6lim veya biiylilk maddi zararlar getirmek amaciyla
mikro  organizmalar ve
(zehirlerinin) bilerek kullanilmasidir. Biyolojik savas
ajanlarinin iiretilmesi kolay ve ucuzdur. Salgin 6zellikleri
olup kulucka devreleri genellikle kisadir. Teghis ve
tedavileri uzun zaman almaktadir. Biyolojik savas

bunlarin  toksinlerinin

ajanlar1 viicuda solunum yolu, sindirim yolu, deri ve goz
konjiktivalar1 ile girer (Eksi, 2016). Saldir1 sonrasi
dekontaminasyon etkilerin azaltilmasi ve bulasmayi
engellemek 6nem arz etmektedir.

Enerjinin uzayda bir noktadan digerine parcaciklar veya
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elektromanyetik  dalgalar  seklinde aktarilmasina
radyasyon denir. Radyasyon, iyonlastirici ve iyonlastirici
olmayan radyasyon olmak tizere iki gruba ayrilmaktadir.
Iyonlastirici radyasyonun canli organizmalar iizerine
zararll etkisi olduke¢a yiiksektir. Radyasyona niikleer
silahlar ve kazalar sebebiyle maruz kalinma ihtimali
vardir. Niikleer silahlar yiiksek bir enerjiye sahip olup
kisa siirede biiyiik bir alani etkileyebilmektedir. Yiiksek
enerjili radyasyona maruziyette organ ve dokularda
hasar, hiicrelerde ise o6limler ve genetik anomaliler
gorilir. Radyasyondan korunmanin temelini mesafe,
engel ve zaman olusturmaktadir (Cimen ve ark., 2017).

Tiirkiye
tasimaciliginda kitalar arasi ulagimin olmasi, komsu
tilkelerde bulunan niikleer santraller, diizensiz kentlesme
ve sanayilesmenin getirdigi riskler sebebiyle diger
tilkelere oranla KBRN tehditi ile daha fazla karsi
karsiyadir. Bu durum toplumu yiiksek risk altinda
birakmakta ve hazirliklh olmay1 zorunlu kilmaktadir. Bu

baglamda toplumda KBRN farkindaliginin olusturulmasi

jeostratejik  konumu, uluslararasi enerji

ve gerekli temel egitimlerin verilmesi olasi bir tehdit
durumunda olusabilecek zararlar1 azaltacaktir.

2. Materyal ve Yontem

Arastirmanin evrenini, Kirsehir il Merkez kéy okullarinda
gorev yapan 95 o6gretmen olusturmus, 27 6gretmenin
seminer haftasinda farkl illerde olmasi ve 9 6gretmenin
anket verilerindeki hatalar nedeniyle 59 0gretmen
izerinden yuritiilmiistiir. Calismada veri toplama teknigi
olarak anket formu kullanilmistir. Anket sorularn ii¢
bolimden olusmakta olup birinci boliimde katilimcilarin
sosyo-demografik o6zelliklerine yonelik 7 soru, ikinci
boéliimde ilk yardim ve KBRN konularinda egitim alma
durumlarina yonelik 4 soru ve li¢lincii boliimde temel ilk
KBRN farkindalik bilgi
tanimlamaya yonelik 42 sorudan olusmaktadir. Bilgi
diizeylerinin degerlendirilmesinde dogru cevaba 1 puan,
yanlis cevaplara ve bilmiyorum ifadelerine 0 puan
verilerek Ogretmenlerin toplam bilgi puanlar1 42 puan
lizerinden hesaplanmistir. Anket formu c¢alisma evreni
disinda uygulanmis ve anlasilmayan yerler diizenlenmis
olup Cronbach’s Aplha degeri 0,778
hesaplanmistir.

Anket, katilimcilara yiiz yiize yontemi ile uygulanmis ve
on test verileri toplanmistir. Ogretmenlere Temel ilk
yardim ve KBRN konularinda 10 ders saati teorik, 6 ders
saati uygulama olmak iizere toplam 16 saat egitim
verilmistir. Egitimden 3 ay sonra anket tekrar uygulanip
son test verileri elde edilmistir. Anket verileri SPSS 18

yardim ve diizeylerine

olarak

paket programinda degerlendirilmis, her bir grup i¢in 6n
test ve son test ortalamalarinin karsilastirilmasi amaciyla
iligkili 6l¢timler icin t testi (Paired Sample T test), her bir
test icin gruplar1 karsilastirmak amaciyla bagimsiz
orneklemler i¢in t testi (Independent Sample T testi ) ve
tek faktorlii varyans analizi (Oneway Analysis of Variance
- ANOVA) kullanilmstir.

2.1. Etik Beyan

Kirsehir Ahievran Universitesi Tip Fakiiltesi Arastirma

Etik Kurulu’'ndan etik onay alinmis olup (TIP.A3.16.003),
katilimcilardan bilgilendirilmis yazili onam alinmis ve
yanitlarin gizliligi saglanmistir.

3. Bulgular

Calisma grubuna katilan 6gretmenlerin %66,1'i kadin,
%33,9’'u erkek ve yas ortalamasi 31,01 + 2,01 olarak
belirlenmistir (Tablo 1). Ogretmenlerin %28,8' Ilk
yardim egitimi almadigini belirtmis olup %50,8’i Siiriicli
kursunda, %16,9'u hizmet i¢i egitimde ve %3,4’de diger
yerlerde ilk Yardim egitimi aldig1 saptanmustir.

Tablo 1. Ogretmenlerin demografik ozelliklerine goére
dagilimi

Demografik Ozellikler f %
Yas Gruplari
22-30 yas 30 50,8
31-40 yas 27 45,8
41-50 yas 2 34
Cinsiyet
Kadin 39 66,1
Erkek 20 33,9
Ik Yardim Egitimi Alma Durumu
Bilgi almadim 17 28,8
Siirtici Kursunda aldim 30 50,8
Hizmet i¢i Egitimde aldim 10 16,9
Diger 2 3,4
Toplam 59 100
[k Yardim Egitimi Alma Siiresi
8 Saatden az 23 54,7
8-16 Saat 12 28,6
16 Saat Uzeri 7 16,7
Toplam 42 100
KBRN Egitimi Alma Durumu
KBRN Egitimi almadim 56 94,9
KBRN Egitimi aldim 3 51
Yapilan ilk Yardim Miidahale Durumu
Miidahalede Bulunmadim 34 57,6
Kanama 6 10,1
Kii¢iik Yaralanmalar 13 22
Zehirlenme 1 1,7
Bayilma/Sara 2 3,4
Diger 3 5,2
Toplam 59 100
f= frekans

flk yardim egitimi alan égretmenlerin %54,7’si 8 saatten
az, %28,6’s1 8-16 saat ve %16,7’si 16 saat ve lizeri egitim
aldiklar1 belirlenmistir. Ogretmenlerin %57,6’s1 daha
once ilk yardim miidahalesinde bulunmadigini
belirtirken %10,1’i kanama, %22’si kiiciik yaralanmalar,
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%5,2’si diger, %3,4’li bayilma/sara ve %1,7’si zehirlenme
durumlarinda ilk yardim miidahalesinde bulunduklarini
ifade etmislerdir.
%94,9'nun KBRN egitimi almadigi ve geriye kalan
%5,1’nin KBRN egitimi aldig1 belirlenmistir.

Calismaya katilan o6gretmenlerin

Temel ilk yardim ve KBRN farkindalik egitimi oncesi
o0gretmenlerin bilgi diizeyleri 6n test ile 42 puan
tizerinden degerlendirilmis olup %15,3'linlin zayif,
%81,3’linlin orta ve %3,4’linlin iyi diizeyde bilgi sahibi
oldugu bulunmustur. Egitim sonrasi son test ile yapilan
analizde ogretmenlerin bilgi diizeylerinin %1,7 orta,
%98,3 iyi diizeyde oldugu saptanmustir. Katihmcilarin
Temel {lk yardim ve KBRN farkindalik bilgisine iliskin
toplam ortalama ©n test ve
karsilastirilmasina yonelik t testi sonuclar1 tablo 2’de

son test puanlarlm

verilmistir. Sonuglar incelendiginde 6gretmenlerin 6n
testten aldiklar1 puan ortalamasi 20,12 *+ 6,53, egitim
sonrasl son test puan ortalamasi 37,49 + 3,23 olup 6n
test ve son test bilgi diizeyleri arasinda istatiksel olarak
anlaml fark oldugu saptanmistir (P <0,05).

Tablo 2. Temel ilk yardim ve KBRN farkindalik bilgi
diizeylerinin 6n test - son test puanlarinin analizi

konularina gére yapilan analizde en ¢ok puan artisinin
oldugu bashktir. Temel ilk yardim ve KBRN farkindalik
bilgi dilizeylerinin egitim konularina gore 6n test - son
test puanlari arasinda istatiksel olarak anlaml fark
oldugu belirlenmistir (P < 0,05)( Tablo 5).

Tablo 4. Temel ilk yardim ve KBRN farkindalik bilgi
diizeylerinin daha once bilgi alma durumlarina gore
karsilastirilmasi

Bilgi Alma OnTest Son Test
Durumu X+SS XSS P
Bilgi aldim 20,57+6,75 37,29+3,49 1537 0,00
Bilgi almadim 19,00+6,00 38,00+£2,47 12,73 0,00
F=0,697 F=0,588
P1=0,407 P2=0,446

Test X+SS t p
On-Test 20,12+6,53
19,55 0,00
Son-Test 37,49+3,23

Calismaya katilan 6gretmenlerin Temel ilk yardim ve
KBRN farkindalik bilgi diizeylerinin 6n test puanlarinin
ve son test puanlarinin cinsiyete gore anlaml bir fark
olusturmadigl gorilmistir (P >0,05). Kadin ve erkek
katihmcilarin 6n test ve son test puanlar1 arasinda
istatiksel olarak anlaml farklilik saptanmistir (P < 0,05)
(Tablo 3).

Tablo 3. Temel ilk Yardim ve KBRN Farkindalik Bilgi
Diizeylerinin Cinsiyete Gore Karsilastirilmasi

o On Test Son Test
Cinsiyet — — p
X+SS X#SS
Kadin 20,33£5,43 37,33%£3,17 17,96 0,00
Erkek  19,70+8,23 37,80+3,41 9,57 0,00
F=0,122 F=0,273
p1=0,728 p2=0,604

Tablo 4’deki test sonuglarina gére, daha énce Temel i1k
yardim ve KBRN farkindaligina yonelik egitim alan ve
almayan oOgretmenlerin 6n test ve son test puanlari
arasinda anlamli farklilik oldugu belirlenmistir (P <
0,05). daha egitim
durumunun o6n test puanlari ve son test puanlari
tizerinde anlaml bir fark olusturmadigl saptanmistir (P

Katilimcilarin o6nceden alma

>0,05). Calismada diger acil durumlar baslikli konunun
o6n test puan ortalamasi 7,00 + 2,55 son test puan
ortalamas1 ise 13,63 * 1,34'dir. Bu konu egitim

Tablo 5. Temel ilk yardim ve KBRN farkindalik bilgi
diizeylerinin egitim konularina goére 6n test - son test
puanlarinin analizi

Egitim Konular1 OE Test S(T Test P
X+SS X+SS
Temel Yasam Destegi 4,05£1,69 6,95+1,25 0,00
Yaralanmalar, 2,73+¥1,35 6,44+0,82
Kanamalar ve Sok 0,00
Kirik, Cikik ve 2,22+1,05 3,78+0,46
Burkulmalar 0,00
Diger Acil Durumlar  7,00+2,55 13,63+1,34 0,00
KBRN 3,49+1,86 5,88+0,97 0,00

Katilmcilarin KBRN farkindalik bilgisine iliskin toplam
ortalama 6n test ve son test puanlar1 incelendiginde
6gretmenlerin 6n testten aldiklar puan ortalamasi 3,49 +
1,86, egitim sonrasi son test puan ortalamasi 5,88 + 0,97
olup 6n test ve son test bilgi diizeyleri arasinda istatiksel
olarak anlaml fark oldugu saptanmistir(P < 0,05) (Tablo
6).

Tablo 6. KBRN farkindalik bilgi diizeylerinin 6n test -
son test puanlarinin analizi

Test X+SS t p
On-Test 3,49+1,86
9,29 0,00
Son-Test 5,88+0,97

Tablo 7’deki test sonuglarina gore, daha 6nce KBRN
farkindaligina yonelik egitim alan 6gretmenlerin 6n test
ve son test puanlar1 arasinda anlamli bir fark
olusturmadig saptanmistir (P = 0,270). Egitim almayan
O0gretmenlerin 6n test ve son test puanlari arasinda ise

anlamli farklihlk oldugu belirlenmistir (P < 0,05).
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Katilimcilarin daha 6nceden egitim alma durumu 6n test
ve son test puanlar1 {lizerinde anlamhi bir fark
olusturmadig1 saptanmistir.

Tablo 7. KBRN farkindalik bilgi diizeylerinin daha énce
bilgi alma durumlarina gore karsilastirilmasi

OnTest  Son Test
Bilgi Alma Durumu _ _ t P
X+SS X+SS

Bilgi aldim 3,67£2,52 6,33x0,58 1,512 0,27

Bilgi almadim 3,48+1,85 5,86+0,98 9,16 0,00

4. Tartisma ve Sonug¢

Kirsehir il merkez kéy okullarinda gorevli olan ortaokul
ogretmenlerin ilk yardim ve KBRN bilgi diizeylerini ve
yapilacak olan egitimin etkinligini degerlendirmek
amaciyla yapilan ¢alismada 6gretmenlerin %71,2" sinin
ilk yardim egitimi aldig1 ve egitim alinan kurumun %50,8
ile siirticii kursu oldugu saptanmustir. Siiriicii kursunu
%16,9 ile hizmet i¢i egitim izlemektedir. Afyonkarahisar
da yapilan ¢alismada %69,1'nin ilk yardim egitimi aldig1
ve egitim alinan kurumlari ise %59,6 ile okul ve %40,4 ile
siirici  kursunun izledigi (Yirimez ve ark, 2007).
Isparta da yapilan baska bir ¢alismada ise %73,6'sinin ilk
yardim egitimi aldig1 ve egitim alinan kurumun %57,3 ile
siirici kursunun olusturdugu (Sénmez ve ark., 2014),
Ankara da yapilan calismada egitim alma sikhiginin
%37,7 oldugu ve alinan kurumun %55,8 ile stiriicii kursu
oldugu belirtilmistir (Ugar, 2008). Isparta yapilan baska
bir calismada ilk yardim egitim alma durumu %38,5
olarak saptanmistir (Nayir ve ark., 2011).

Calismalarda ilk yardim egitiminin en sik alinan kurumun
stirticii kursu oldugu fakat lisans egitimi sirasinda ilk
yardim egitiminin yeterince verilmedigi gériilmistiir. Ilk
yardim egitim alma siiresi incelendiginde %54,7’sinin 8
saat den az bir zamanda bu egitimi aldif1 tespit
edilmistir.

Calismada 6gretmenlerin %57,6’sinin daha 6nce bir ilk
yardim miidahalesinde bulunmadiklar tespit edilmistir.
Ogretmenlerin ilk Yardim miidahalesi gerektirecek bir
durumla karsilasip karsilagiimadigini iceren
calismalarda, Isparta’daki 6gretmenlerin %55’i (Nayir ve
ark,, 2011), Ankara’daki 6gretmenlerin %58,8’i (Dinger
ve ark, 2000) ve Afyonkarahisar’daki 6gretmenlerin %
71,8'1 (Ozyiirek ve ark, 2013) daha 6nceden bir ilk
yardim gerektirecek  bir
karsilasmadiklart  belirtilmektedir. Daha
miidahale bulunulan olaylara bakildiginda bu ¢alismada
kanamalar ilk sirada yer aldigi tespit edilmistir.
Ankara’da ve Isparta’da yapilan calismalarda ise en sik
karsilasilan durumun c¢alismamizla uyumlu olarak
kanamalar oldugu saptanmistir (Nayir ve ark., 2011;
Dincer ve ark., 2000).

Ogretmenlerin ilk yardim ve KBRN egitiminden énce bilgi
sorularindan aldiklar1 puan ortalamasi 42 {izerinden
20,12 = 6,53 olarak saptanmistir. Isparta ilinde okul

miidahalesi durumla

onceden

oncesi  ogretmenleriyle yapilan c¢alismada puan
ortalamasi 11,9 * 2,9 (Sénmez ve ark., 2014), ilkégretim
ve lise 6gretmenlere yapilan calismada 12 lizerinden 7,07
(Nayir ve ark., 2011) ve Afyonkarahisar ilinde yapilan
calismada ise puan ortalamasi 100 lizerinden 54,4 olarak
saptanmustir (Ozyiirek ve ark., 2013). ilk yardim puan
ortalamasi diger ¢alismalarin sonuglariyla uyumlu olarak
orta diizeyde oldugu goriilmektedir.

Kadin 6gretmenler ile erkek 6gretmenler arasinda 6n test
ve son test puanlar arasinda cinsiyete gore anlamli bir
farklilik bulunmadigl saptanmistir. Afyonkarahisar ilinde
yapilan calismada ise ilk Yardim bilgi diizeylerin 6n test
puanlarinin cinsiyet gruplar1 arasinda anlamli oldugu
fakat son test puanlarinin cinsiyet gruplar1 arasinda
anlaml fark olusturmadig: saptanmistir (Ozyiirek ve ark.,
2013).

Calismamizda daha dnceden temel ilk yardim ve KBRN
egitimi alan 6gretmenlerle egitim almayan 6gretmenler
arasinda on test sonucu elde edilen bilgi puanlarinda bir
fark olmadig1 tespit edilmistir. Isparta ilinde yapilan
calismanin sonucunda da bu ¢alismaya benzer ilk yardim
egitimi alan ve almayanlar arasinda bir fark olmadigi
saptanmistir (Sonmez ve ark., 2014).

Calismamizda egitim sonrasinda 6gretmenlere yapilan
son test sonucunda bilgi puanlarinda anlamlilik
gosterecek sekilde yilikselme oldugu tespit edilmistir.
Afyonkarahisar ilinde lise odgretmenlerine yapilan ilk
yardim egitimi sonrasinda bilgi puanlarinda ¢alismamizla
uyumlu bir sekilde yiikselme oldugu saptanmistir
(Ozyiirek ve ark., 2013).

Ogretmenler, calismamiz sonrasinda bu kapsamdaki
hizmet ici egitimlerinin tekrarlanmasi gerektigini ifade
etmislerdir. Ulkemizde son yillarda
mevzuatlarda kamu ya da 6zel kurumlarda her yirmi kisi

yayimlanan

icin {lk Yardim ve Temel yasam destegi bilgisine sahip bir
kisinin bulundurulmasinin énemi artmistir. Ozellikle de
yapilan bu ¢alismada kdy okullarindaki 6gretmenlerin bu
kapsamdaki hizmet i¢i egitimlerine ihtiyag¢larinin daha
fazla oldugu ortaya konulmustur.

Koy ortaokullarinda gérev yapmakta olan 6gretmenler de
temel ilk yardim ve KBRN bilinci olusturmak igin
planlanan bu c¢alismada hem teorik hem uygulamali
gerceklestirilen egitimin anlamli olumlu etkisi oldugu
saptanmistir.

Bu calismayla Ogretmenlerin egitim aldig1 Yiiksek
Ogretim Kurumlarinda mevzuata uygun olarak temel ilk
yardim ve KBRN uygulama ve egitim etkinliklerine yer
verilmesi gerektigi disiinilmistir. Okullarda gorev
yapan oOgretmenlerin bu konuda yapilacak hizmet igi
egitimlere katilimlari, okullarin1 igin
hazirlanan posterlerin uygun alanlara asilarak bilgilerin
hatirlatilmas1 ~ saglanmaldir.  ilerleyen  siireclerde
Ortadgretimin ve Liselerin tiim siniflarindaki 6grencilere

ayrica koy

kisa videolarla, seminer, konferans ve basili ve gorsel
etkinliklerle Temel ilk Yardim egitimi verilmeli, bilgi ve
farkindalik diizeyleri artirilmalidir. Gelecege yapilacak en
bliyiik yatirimin toplumun degerleriyle mecz olmus,
donanimli, etkin ve bilingli nesillerin yetistirilmesi
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vazifesini {istlenen Ogretmenlerimizle miimkiin olacag
unutulmamalidir.

Katki Orani Beyani

Tlim yazarlar, makalenin tasarimina, uygulanmasina ve
analizine ortak katkida bulunmus olup, makalenin son
halini inceledigini ve onayladigini beyan eder.

Catisma Beyani
Yazarlar bu c¢alismada higbir ¢ikar iliskisi olmadigim
beyan etmektedirler.

Destek ve Tesekkiir Beyani

Bu calisma Ahi Evran Universitesi ile Kirsehir 1 Milli
Egitim Midirligii arasinda imzalanan protokol ile
liniversite ve dis paydas is birligi agisindan ©6nem
tasimaktadir. Calisma Ahi Evran Universitesi Bilimsel
Arastirma Projeleri Komisyonu tarafindan TIP.A3.16.003
nolu proje ile desteklenmistir.
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